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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF NO. 170

SASKATCHE.]

INTRODUCTION

Lack of rainfall during the ysars 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
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 boundary of township
32, was systematically examined, records of approximately
60,000 wells were obtained, arn? 720 samples of webter were
collected for anaslyses, 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 data collected were possible
because the bedrock geology and the Pleistocene deposits
had been studied previously by Mclearn, 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 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 information pertaininé to the grouni
watér conditions is being publi. .sd in reports, one being issued
for each municipalibty. Copies of theso reports are being sent
to the secrebary tresgurcrs of the municipalities and fo cortain
Provimaiel and Pederal Departmente, whers they zan be consulbed
by rosgidents of the municipalitiecs or by other personz, or they
mor b obbained by writing direct to tho Direnter, Buresu of
Economie Geology, Department of Mines, Obttawa. Should anyone
require more dotailed information than that contained in the
reports such acdditioral information as the Geological Survey
posscsses can be obtained on application to the director. In
making such request the applicent should indicate the exact
location of the area by giving the quarter seetion, towaship,
SrEnge, hnd meridian concerning which further information is
desired.
The reports are writbten principally for farm
residents, municipel bodies, and well drillers who are cither
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

Anyons desiring informetion about ground water in
wuy-perticular locality should read first the part dealing
with the municipaelity as a whole in order to understand moro
fully the part of tho report.that-deals with the place in
which he is interested., At the some time he should study the
two figures accompanying the report. Figure 1 shows the
surface and bédrock geology as related to the gfound water
supply; and'Figﬁre 2 shows the relief and the location and

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

eleovation called "contours". Ths elevation above sea~lovel
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is given on some or 2ll of the contour linss on the figure.

If ome intends to sink a well and wishes to fine
the approximate depth to a water-bearing horizon, be nmust
loarn: (15 the elevation ¢f the site, and (2) the probable
glevation of the water-bearing bed. Ths elevatioﬁ cf ihe well
site is obtained by mhfking-its position on the map, Figure 2,
ané oshimating 1te elevation witd respect to the two contour
lines bethen.which it lieb and whoge elevations are given on
the figurew Where contour lines are not skown on the figure,
the clevations cof aﬁiacent Wuil$ 4t indicated in the Thble of
Well Rocords atcéompanying esch report can be used. The
approximate elevation of %he water-bearing horizon at the well-
site cmn be obtained from the Tabie of Well Rocords by noting
the clsvation of the water-boaring horizon in surrounding wells
and by ostimating from thess known elevantions its elevation at
theo w@ll-site.l- If the water-bsaring horizon is in bedrock
the dopth to water can bs ostimated fairly sccurately in this
wey. Lf the water—beariug.horizon ig in unconsolidated d eposits
such as gravel, a&and, clay, or glacial debris, howover, the
'vstimated elevation is less reli;bla, bacauss the water-beuring
horizon may be inclined, or may bw in lensee or in sond beds
which may lie at various horizons and may be of small lateral
extent. In calculating the AGpth to wator, care should be takun
that the water-bearing horizons sslected from the Table cf Well
Recoris bo all in the same goologic-l horizon either in the
glacial drift or in the bedrock. From the data in the Table'

i

L If the well-site is near thé.odgo of the municipeality,

the wmap and report dosling with the adjoining
municipality ehould be consulted in ordsr to obtain. the
nscdsd informotion about nearby wells,

e,
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of Well Records it is also possible to form somc idea of the
. [
quality 4nd quantity of the water likely to be found in the

proposed well,



GLOSSARY OF TERMS USED
Alkaline. The term Malkaline! hés been applied
rather loosely to some ground-waters. In the Prairie
Provinces, a water is usually described as "alkaline® when it
contains a large amount of salts, chiefly sodium sulphate and
magnesium sulphate in solution. Water that tastes strongly of
common salt is described as "salty". Many Yalkaline" waters may
be used for stock. Most of the so-called "alkaline" waters are
more correctly termed "sulnhate 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 vorizon. 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 beforec 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 iﬁter 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 deposit of
carbonaceous material formed from the remains of plants by
partial decomposition and burial.

Contour. 4 line on a map joining noints that have

the same elesvation above sea-level.

Continental Tce-8heet.  The great ice-sheet that
covered most of the surface of Canada many thousands of years

ago.



Escarpment. A cliff or o rclatively steeb slope
separating level or gently sloping arcas.

Flood-plain. A flat port in o river valley
ordinariiy above waber but covercd by waser when the river is
in flood.

Glanicl Drift. The loose, unconsolidated surface

doposits of sand, gravel, amnd clay, or a mixbure of thesc,
that wore deposited by the comtinental ice-shoot. Clay
containing boulders forms part ~f the drift and is referrcd
to as glacial +ill or boulder clay. The glacial drift
occurs in several forms:

(1) Ground Morsire. A boulder cley or till plain

(includog areas where the glacial drift is very thin and the
surface uneveny.

(2) Terminal Moraine or Moraine. A hilly truct

of country formed by glacial drift that was laid down at

the margin of the ccntinental ice-sheet during its retreat.
Ths surface is ch&ractérized by idrregular hills and undrained
basgins.

(3) Glocial Outwash. Sand and gravel plaing or

delteas formed by streams that issued from the continental
ice-gheet,

(4) Glacinl Lake Deposits. Send amd clay plains

formed in glacial lakes during “he retreal of @he ice~sheet.

Ground Water. Sub-surrace water, or water that

oocurs below the surface of the land.

Hydrostatic Pressure. The pressure that causes

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

Impervious or Impermeable. Beds, such as fine clays

or shale, are considersd to be impervious or impermeaeble when
they do not permit of the perceptible passage or movement of

the ground weter.
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Pervious or Permeable. Beds are pervious when

they permit of the perceptible passfige or movement of ground
water, as fbr example porocus sands, gravel, and sandstone.

Pre-Glacial Land Surface. The surface of the land

Pla

before it-Was covered by the continehtal ice-sheet.

Recent Deposits. Deposits thut have been laid down
by the agencies of water and wind since the disappearance of
the continentzl ice~-sheset,

Unconsolideted Deposits, The mantle or covering

of alluvium and glacial drift consisting of loose sand,
gruvel, clay, and boulders that overlie the bedrock.

Water Table. The upper limit of the part of the
ground wholly saturated with -vater. This may be very near
the surface or many feet below it.

Wells. Holes sunk into the earth so as to reach a
supply of water. When no water is obtained they are referred
to as dry holes. Wells in which water is cncountered are of
three classes.

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

celled Flowing Artesian Wells.,

(2) Wells in which the water is under prossure but
does not rise to the sgrface. These wells are called Non~-

Flowing Artesinn Wells.,

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

the water table. These wells are called Non-Artesian Wells.




G

NAMES AND DESCRIPTIONS OF GFOLOGIC. ™ FORMATIONS, REFERRED
T0 IN THESE Ru°ORTS

Aood Mounbain Formation. The name gived to a series of

gravel and sand beds which have a maximum thicknesd of 50 feet,
and which occur as isolated 7natches on the higher #arts of Wood
mountain. This is the youngest bedrock formation and, where nre-
gent, overlies the Ravenscrag formation,

Cypress Hills Formation. The name given to a series

of conalomerates and sand beds which osccur in the southwest corner
of Saskatchewan, and rest unon the Ravenscrag or older formations.
The formation is 30 to 125 fect thick.

Ravenscrag Formatioh. The name given to a thick series

of light-coloured sandstones and shales containing one or moré
thick lignite coal seams, This formation is 500 to 1,000 feet
thick, and covers a larze part of southern Saskatchewan. The prin-

cipal coal dejosits of the province sccur in this formation.

Whitemud Formation. The name given to a series of
white, grey, and buff coloured clays and sands., The formatipn is
10 to 75 feet thick. At its base this formation grades in places
into coarse, limy sand beds havihg a maximum thickness of 40 feet.

Bastend Formation, The name given to a series of fine—

grained sands and silts, It has been recognized at various
localities over the scuthern nart of the »mrovince, from the Alberta
boundary east to the escarpment of Missouri cdteau. The thickness

of the formstion seldom exceeds 40 fect.

Bearpaw Formation. The Bearpaw consists mostly of in-~

coherent dark grey to dark brownish grey, —wartly bentonitic shales,

weathering light grey, or, 1in places where much iron
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is present, buff. Beds of sand odour in pldaces in the

lower part of the formabion: It forms the uppermost bedrock
formation over much of western cnd southwestern Saskabohewsn
ond hés a moximum thiekness of 700 feet or samewh@t more.

Belly River Formetion. The Belly River consisbs

nogbly of nop-mnrine sand, shale, and cozl, and undsrlies
the Bearpew in the western part of the arcas It passes
oostward and nertheastward into arine shalee. Ths primeipal
aren of transition is in the western half of the afea whero
the Belly'River is mostly thinner then it is to the west

ond includes marine zones. In tﬁe southwestern cocrnsr of the
ares it ﬁas a thickness of gsoveral hundred fest.

Marine Shale Serics. This series of beds oonsists

of deark grey %o dark brownish grey, plastic shales, and
uncerlies the central and northeastern ports of Saskatchewnn.
It includes beds equivalent to the Bearpaw, Belly River, and

older formations that underlie the western part of the area.
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WATER-BEARING HORIZONS OF THE MUNICIPALITY

The unnemed rural municipality No. 170 covers an area
- of 324 square miles, in the we.tern part of southern Saskatchewan.
' The municipality consists of nine townships described as tps. 16,
17, and 18, ranges 22, 25, and 24, W. 5rd mer. It is situated
centrally between the main line of the Canadian Pacific railway
to the south, and the Empress branch of the same rsilway, to the
north. TheAvillage of Fox Valley, located at the terminus of
the Fox Valley branch of the Canadian Pacific railway, is approx-
imately 8 miles west of the western boundary of the municipality.
The villages of Verlo and Hazlet, on the Verlo branch of the same
railway, are situvated 13 miles from its eastern boundary. There
are no centres of population within this munieipality. The
greater part of the municipality is situated in the Great Sand
hills, which extend over the northeastern half of the area and
much of the area covered by the southern three townships. This
sand dune area is the main topographic feature of the munici-
pality. It is gently to irregularly rolling with low sand hills,
covered in places by sparse growths of trees and bushes. As the
aree is not suited to farming, the number of residents is few.
The west~central part of the municipality consists of a rolling
plain. The land slopes slightly to the south, from an elevation
of 2,300 feet in the northern sections, to a maximum elevation
of nearly 2,450 feet in the southwest corner. To date only the
three southern townships of this munibipality have been mapped
topographically. The variations in elevation of the surface
over this part of the area are indicated on Figure 2 of the mep
accompanying this report, by means of 50-foot contour lines.
Surface drainage collects in depressions to form sloughs
and small lakes. The waters from most of these sloughs and lakes
are too highly mineralized to be used even for watering stock,

and water supplies in the municipality are largely obtained from
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wells and a few springs in township 16, range 24. Throughout
the sbind dune area adequate supplies of water for range stock
and for domestic requirements are generally obtainable at
depths of 45 feet Qr less. In the west-central patt of the
municipality, more difficulty has been experienced ir obtaining
water supplies, but no serious shortage exists.

All the ground water being used is obtained from
Recent and glacial deposits. The Bearpew formation, forming the
bedrock that underlies the surface deposits of this area, will
probably prove unproductive, but deep drilled wells, in at least
the northern part of the municipality, might penetrate productive
sands in the Belly River formation that underlies the Bearpaw.
In places where the water table is close to the surface in the
sand hills area, dugouts excavated in the sand became filled by
seepage from the sides and bottom and provide a readily accessible

supply of water for stock.
Water-bearing Horizons in the Unconsolidated Deposits

The unconsolidated deposits consist of the dune sands
that form the Great Sand hills, and of glacial deposits of
various types that cover the remainder of the area. The dune
sands a}e of comparatively recent origin and have been formed
entirely by wind action. The glacial deposits were laid down by
a great continental ice-sheet that many thousands of years ago
advanced and retreated over Saskatchewan, and by the waters that
issued from the melting ice. The glacial deposits, collectively
referred to as drift, are of three types, differentiated by their
method of deposition, the character of the material composing
each, and by their difference in topographic relief. As the
ice-sheet advanced and retreated, it laid down a deposit of till
composed essentially of compact, bluish grey boulder clay or

till in which are interspersed irrcgular beds and pockets of



~12=

sands and gravels that aro generally water bearing. The till
presents a flat or gently rolling land surface. In this area
the till is largely concealed by a mantle of glackal lake sand
and Recent dune sqnds. However, small arcas of till are
exposed in township 17, rangc 24. In arcas where the retreating
ice front remained stationary for any considerable length of
time, & more porous type of drift, known as moraine, was
deposited. The moraine is also largely composed of sandy
boulder clay, interspersed with beds of sands and gravels. The
surface of the moraine is irregularly rolling, with many low
knolls and intervening, undrained depressions. A large area of
moraine covers the northwestern corner of township 16, range 23,
the northeastern corner of township 16, range 24, and extends
diagonally across township 17, range 24, to its northwestern
corner. Four small areas of moraine, each approximately a
square mile in extent, accur in township 16, range 22, township
16, range 23, and township 18, range 24.

As the waters from the melting ice accumulated in
depressions large lakes were formed in which were deposited
coarser sands around the leke margin and fine silts in the
arcas of deeper water. The site of one of these lakes is marked
by an extensive deposit of lake clays, in the municipaelities
adjoining on the east and north. The lake extended westward to
include the western and southern parts of this municipality as
lake sands undérlie the Great Sand hills and are exposed in a
belt several miles in width farther west bordering the higher
areas mantled by till and moraine. Subsequent wind action upon
these lake deposits has formed the Great Sand hills, which cover
the greater part of the municipality. .The areal distribution of
these various types of deposits is indicated on Figure 1, of the
map accompenying this report.

In the Sand Hills area and in the surrounding arece

covered by lake sands, surface waters percolate downward through
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the porous sediments and collect in a lower and morée compacted
patt of the deposits or immediately above the underlying
impervidus boulder dlay. In most places water chn readily be
obtained by sinking shallow wells of sahdupbints déwn to the
lower part of the sand deposit. In some places in the southern
part of the municipality these supplies are available at depths
of less than 10 feet, and shallow dugouts are used to provide
water for stock. Throughout the northern and central parts,
however, the layer of sand is thicker and sand-points are
generally sunk to depths of 20 to 45 feet. The wells are
oguipped with windmills and water is pumped continuously,
furnishing e constant supply for range stock. The supplies
availeble from the sands are large in most places, but near

the western edge of the sand-covered area, in townships 17 and
18, range 24, the sands become thinner and the supplies are
less plentiful. Difficulty has also been experienced in obtain-
ing sufficient water for stock requirements in the eastern part
of township 17, range 22, where the water-bearing sands are too
fine to yield large supplies of water. The water obtained from
the sand is usually only moderately hard and well adapted to
domestic use, where required for this purpose. In a few places
in townships 17 end 18, range 24, where the lake sand deposits
are thin, the waters are more highly mineralized and have a
laxative effect when used for drinking.

Where the sands are unproductive or absent, it becomes
necessary to sink wells into the underlying glacial drift. The
morainic deposits that cover t = several areas indicated on
Figure 1 are of a porous nature, and water can generally be
obtained from them at shallow depths. Wells sunk in depressions
and near sloughs are mostly productive. Several residents obtain
adequate supplies of soft or only moderately hard water from

wells not exceeding 30 feet in depth in the moraine-covered arecas.
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‘n some pleces, however, the supplies are small and two bf more
wells are necessary to ensure adequate stock supplics.

In the till-covered areas it becomes more diffiecult
to locate productive pockets of sand and gravel, at shallew
dopths. Nevertheless, supplies of hard, drinkeble water,
sufficient for household requirements and 5 to 10 head of stoek,
san generally be obtained from shallow wells in these areas.
Sinilar supplies may be expected in areas where the sands over-
lying the glacial drift are so thin as to be unproduetive.

In this municipality residents are well advised to do
considerable prospecting at depths not exceeding 30 or 40 feet
beIore sinking wells to greater depths, as the waters from the
dceper wells are as a rule highly mineralized and thers is no
sertainty of obtaining satisfactory supplies. Wells sunk %o
dopths between 50 and 257 feet in this municipality, indicate that
water-bearing beds of sand and gravel will probably be encountered
in the lower part of the glacial drift in most localities and will
vield adequate supplies of water. However, in some places fine
sands are penetrated which plug wells end reduce the yield to
very small amounts. The sinking of two or more deep test holes
within a small area is not advisable, as the beds encountered
below depths of 50 feet are usually of sufficient areal extent
that one hole will indicate their presence or absence, In the
western three townships of the municipality most of the wells
hetween 50 and 120 feet deep hove proved productive, and sgimilar
conditions might be expected in other areas. The most probable
source of supply, where wells of these depths fail, is at the
contact of the glacial drift and the underlying bedrock shales.
This contect is believed to occur at depths of 150 to 200 feot
in most parts of the municipality. The 190-foot well in scc. 24,
tp. 17, range 22, ylelds from this source sufficient water for

500 hoad of sheep. However, a 257-foot well in section 23, of
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the same township, and a 185-foot well in sec., 19, tp. 18,
range 24, proved unproductive, Information available on the
257-foot well does not indicate whethor sands or gravels were
penetrated at the contact, but in the 185-foot well silts werc

penetrated that were too fine and compacted to yield water.
Water-bearing Horizons in the Bedrock

The glacial drift of the entire municipality is
underlain by the Bearpaw formation. This formation is composecd
mostly of compact, dark merine shales, and yields only small
seepages of highly mineralized water. The thickmess of this
formation is not known, but from wells in township 17, range 22,
and in township 18, range 24, drilled to the drift-Bearpaw
contact, and a deep well near the southern boundary of the
municipality to the north that penetrates the Bearpaw-Belly
River contact, it is believed to be less than 150 feet through-
out the municipality.

The Belly River formation, which underlies thc Bearpow
shales throughout the area, is composed mostly of beds of sand
and soft sandstone that may be water-bearing. The 425-foot well
near the southern boundary of township 19, range 22, in the muni-
cipality to the north, yields a fairly large supply of soft,
"alkaline", iron-bearing weter from a sand bed in this formation
at an approximate elevation of 1,885 feet. The water-bearing
beds in the Belly River formation are not generally of large
areal extent, but wells between 300 and 500 feet deep in the
northern part of this municipality will probably tap productive
beds in the formation. In the southern part of the municipality
the surface elevations are 50 to 100 feet higher,. and wells
would have to be drilled to correspondingly greater depths.

The thicker covering of impervious Bearpaw shales in the southern

part of the municipality may have prevented the seepage of water
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into the Belly River beds and they may prove unprodubtive.
Despite the possibility of obtaining moderately largé supplies
of water from these Belly River beds prospecting at shallow
depths in the Recent or glacial deposits is stromgly advised.
The financial outley and labour required to sink a deep well

to a Belly River horizon that may or may not yield adequate
supplies of water, could be more profitably expended in careful

prospecting for water-bearing deposits at shallow depths.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 16, Range 22

A belt of low sand hills boéuples most of the northern
half of the township and a small area along the southern Half
of its western boundary. With the exception of a small moreine-
covered area in sections 1 and 2 the remainder of the township
is a rolling plain covered by glacial lake sands.

The dune and lake sands are between 10 and 35 feet
thick, and are underlain by boulder clay. In most places,
adequate supplies of hard, drinkable ground water can be
cbtained at shallow depths in the sand. In some placés in the
sand hills area these supplie . are available at depths of 5 to
10 feet, and shallow dugouts provide ample supplies of water
for range stock. Wells sunk in depressions and valleys will
usually be more productive than those sunk in the higher lands.

Where sufficient water cannot be obtained from the
sand deposits it becomes necessary to deepen the wells into the
underlying glacial drift. Localized pockets of sand and gravel
occur interspersed in the upper part of the boulder clay, which
when tapped by wells will generally yield enough water for the
households and for 20 or more head of stock.

Water supplies have also been obtained at shallow
depths in the area of glacial moraine, in section 1, Fine sands
were encountered, which made it necessary to sink several teét
holes before satisfactory supplies were obtained. In section 2
fine sands were again found at shallow depths which plugged the
shallow wells and made it nec. ssary to continue them to greater
depths.

Generally, in this township, adequate supplies of
water will be available at depths less than 40 feet. However,

should careful prospecting within this range prove unproductive,
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water will probably be obtaincd at grecater depth in the glacial
drift. The drift consists mostly of compact, bluish boulder
clay that is too impervious to yicld water. Howovér, in most
places, porous watcr-bcaring bods of sand and gravel occur
interspersed in the clay, from which adequate supplics of hard,
but usually highly mineralized water coan be obtained. The 60-
foot well in section 2 yiclds an ample supply of hard, drinkable
water from such a gravel bed.

In prospecting for wator at dopths of morc than 40
feet the sinking of several holes on sites a short distanco
apart is not advisable, as the water-bearing beds, if present,
will generally be fairly extensive. In the adjoining muniei-
pality to the cast, thc most consistent water-becaring horizon
in the glacial drift is at or near the contact with the undor-
lying Bearpew shales. In this township the contact will
probebly occur at depths not exceeding 200 feet. Despite the
possibilities of obtaining water at the drift bedrock contact,
careful prospecting of the upper sandy beds will undoubtedly
yield better results with less capital expenditure than will
deeper drilling.

Drilling wells much below the contact is not believed
advisable, as the Bearpaw formation is composed mostly of
compact, derk marine shales, from which only small scepoges of

very highly mineralized woter con be expected.
Township 16, Range 23

This township is used for grozing, and the woter
necessary for ronge stock is being obtained from shallow wells.
With the exception of thrce small areas of moraine in the
extreme northwestern, central, and southeastern parts of this
township, the arca is entirely montled by 10 to 40 feet of

glacial lake and Recent dune sands. @lacial lake sands cover the
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greater poart of the northern and southeastern sections and sand
dunes mentle & large arca extending from the southwestern to
the east-central part of the township.

All ground woter supplies used in'the township are
being obtained from wells between 10 and 40 feet deep, sunk into
the send. These wells provide adequate supplies of water for
range stock. Duc to the fine texture of the sand at many points,
sand-points are generally used to obtain the water. Except in
the vicinity of "alkali" flats and sloughs, the water is only
moderately hard and could be used for drinking or domestic use.

In most places littiec difficulty will be experienced in
obtaining ample supplies of water from the surface sands. However
should these sands be unproductive, drilling may be continued to
tap water-bearing pockets of sand and gravel that occur inter-
spersed in the upper part of the underlying boulder clay. Several
test holes not exceeding 40 feet in depth might be necessary to
locate one of these productive pockets. Supplies obtained from
this source will generally be smaller and the water more highly
mineralized than that obtained from the lake and dune sand., In
the small, moraine-covered areas, shallow wells of this type are
a very probable source of supply.

More extensive beds of sand and gravel may occur at
greater depth in the glacial drift, and if penetrated may be
expected to yield fairly large supplies of hard, generally highly
mineralized water. The glacial drift, is Pelieved to be between
150 and 200 feet in thickness and to rest upon the Bearpaw
formation.

The Bearpaw forﬁation is composed mainly of compact
marine shales that will yield only small seepages of highly
mineralized water, and it is not considered advisaeble to drill

wells below the base of the glacial drift.
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Township 16, Renge 24

Water supplies in this township are obtained from a
few springs in the sand hglls area and from wells. Several
"alkali" sloughs occur along a valley in the southwestern part
of the township, but the waters from these sloughs are too
highly charged with dissolved mineral salts to be used, even
for stock.

Glacial lake sands and sand dunes mantle approximately
the southern three=-quarters of the area. The sand dunes occupy
an area of approximetely 10 square miles, in the southeastern
part of the township. These sands are underlain by glacial lake
sends, the combined thickness of both rarely exceeding 30 feet.
The lake sands are in turn underlain by glacial drift. The
drift is composed mostly of bliuish boulder clay. This drift is
exposed at the surface in the form of moraine, in the north-
eastern and north-central parts, and as till in a small area in
the northwestern corner of the township.

In the southern part of the township, the springs, and
a few shallow wells and dugouts in the sand, provide adequate
supplies of water for range stock. The wells and dugouts being
used are only 4 to 6 feet deep, but furnish fairly large supplies
of water. The water is soft and suitable for drinking. Supplies
of this type will be availeble in most places at depths of less
than 20 feet in the sands of this area. Supplies obtained in
the close vicinity of "alkali' sloughs, and flats, will undoubt-
edly be more highly mineralized than those obtained remote from
the sloughs.

The moraine deposits occurring in the northern part
of the township are of a porc s nature and residents of this
aresa obtain ample supplies of soft water from wells varying

between 6 and 22 feet in depth.
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Only three wells in this township have been sunk to
depths greater than 25 fect. Residents are well advised to
thoroughly prospect the lake and dune sands and the upper part
of the glacial drift at depths less than 30 feet before sinking
deeper wolls. Should the supplies available from such shallow
wells prove inadequate sand and gravel beds or pockets will °
probably be encountered in the lower par£ of the glacial drift,
from which it will be possiblec to obtain adequate supplies of
hard, generally highly mineralized, water. A 50-foot well in
section 30 yields an adequate supply of hard, drinkable water
from a send aquifer. 1In section 32 a 120-foot well yields,
from a sand bed near the base of the glacial drift, a fairly
large supply of hard, highly mineralized water that is being
used for stock.

It is not considered advisaeble to sink wells into
the Bearpew formation that underlies the glacial drift at depths
probably nowhere exceeding 200 feet. This formation is composed
mostly of compact, dark marine shales that can be expected to

yield only small seepages of highly mineralized water.
Township 17, Range 22

This township is entirely covered by sand hills, and
is used mostly for sheep ranching. All water supplies required
are being obtained from wells.

The surface sands are rarely more than 30 feet thick,
and are underlain by glacial till or boulder clay. Water occurs
generally at shallow depths in the sand, but in the eastern part
cf the township the supplies available are very small due to the
fineness of the water-bearing sand. Farther west in section 9
e l2-foot well yields a fairly large supply. The waters obtained
from the sands are usually only moderately hard and can be used

for drinking or other domestic requirements.
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Localized pockets of sand and gravel probably occur
interspersed in the upper part of the undorlying glacial boulder
clay. Where the sands arc unproductive, wells not exeeeding 40
feet in depth tap éhese pockets and can be expected to yleld
small supplies of hard, drinkable water.

In scctions 23 ond 24 the supplies obtained at shallow
depths in the send were found to be inadequate, and wells were
drilled to depths of 257 and 190 feet. The 190-foot well in
section 24 yields a supply of fairly soft water, sufficient
for approximately 500 head of sheep, from a sand bed near the
base of the glacial drift. The 257-foot well in section 23
passed through the glacial drift and penetrated the shales of
the Bearpaw formation without encountering water. In most
places water would probably be obtained at depths of less than
200 feet in the glacial drift. However, the supplies likely .
to be obtained do not warrant the sinking of deep wells, unless
the supplies from the surface sands prove altogether inadequate.

Drilling to depths ':ceediﬁg 200 feet is not advisable,
as the marine shales of the Bearpaw formation will probably be
encountered before this depth is reached, and they will yield
only small seepages of highly mineralized water.

The Belly River formation thet underlies the Bearpeaw
et elevations probably between 2,000 and 2,050 feet above sea=
level, is composed mostly of sand beds that might contain water.
However, it would be necessary to drill to depths of 500 feet or
more to test this source, and there can be no definite assurance

that the horizon will prove to be productive,

Township 17, Range 23
This township is used altogether for stock grazing.
The greater part of the township lies within the western part
of the Great Sand hills. These hills are of recent origin and

have been formed by wind acti 1 on the glacial lake sands that
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formerly covered the area. The southwestern part of the township,
as shown on Figure 1, 1s covered by these undisturbed lake sands,
except in a small area in section 6 where the glacial drift is
exposed at the surface as moraine,

The dune and lake sends extend down to depths of 30 to
40 feet in most parts of this township, and water supplies for
range stock are easily obtained by sinking sand-points down to
the lower part of the sand deposit. Fairly large supplies of
moderately hard water are obtained from these wells. The water
is of good gquality and if necessary could be used for domestic
purposes.

The sends arc underlain by glacial drift, composed
mostly of bluish boulder clay. In most parts of the area,
however, due to the productive nature of the overlying sands,
no necessity to sink wells into the boulder clay is likely to
occur,

The possibilities of obtaining water at greater depths
in the glacial drift or in the underlying bedrock are discussed
in the section of this report dealing with the water-bearing

horizons of the municipality.
Township 17, Range 24

With the exception of water from a spring in section 2,
and a few sloughs that provide water for stock in wet seasons,
all water supplies used in this township are obtained from wells.

Most of the wells are less than 35 feet in depth, and
draw their supplies from the glacial lake sands in the north-
eastern part of the township, and from sand pockets in the moraine
and till deposits in the remainder of the area. The lake sands
cover most of the northeastern half of the township, and extend
to the western edge of the Great Sand hills in section 36. The

glacial drift occurring at the surface over the remainder of the
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township consists of a belt of irregularly rolling moraine
that extends diagonally from the southcastern to the north-
wostern cornor of the township. The moraine is flanked by more
Ievel areas of till, that on the southwost covering much of the
southwestern part of the township and that on the northeast
forming o narrow strip that extends from section 14 to the
northwestern corner of the township.

Wﬁter can be obtained from the loke sands in the
northeastern part of the township in most places at depths not
exceeding 35 feet., In the northeastcrn part fairly large
supplies of moderately hard, drinkable water are available
from this source. Near the southwestern edge of the sand-
covered area, however, the supplics obtained are generally small
and some residents usc two or morc wells to supbly stock requirc=-
ments. The water in somec places is highly mineralized, and in
o 20~-foot well in section 23 it is reported to have a laxative
effect on humans.

The upper 20 to 30 feet of the moraine and till
deposits are of a sandy nature in this township, and it is
usually possible to obtain small supplies of hard, drinkeble
water from wells, 10 to 30 feet in depth, dug in depressions
and near sloughs. Wells of this type provide most of the water
supplies uscd in this part of the township., The supplies obtained
are, in several places, inadequate for stock requirements, although
two or more such wells generally satisfy the present needs.

A few residents have sunk wells to greater depths in the
glacial drift, in hope of obtaining more abundant supplies. In
sections 5, 28, 31, and 33, sands and gravels were penetrated at
" depths of 60 to 90 feet and yield adequatc supplies for local
fequirements. The 88~foot well in section 33 yields a relatively
soft water, but the other three wells give highly mineralized

waters that have a slightly laxative effect on humans. However,
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in the absence of supplies of better quality, the waters from
two of the wells are being used for domestic purposss. Wells

85 and 60 feet deep, in sezctions 6 and 18, yield only small
supplies of highly mineralized water. These wells indicate

that water occurs in porous beds in the glacial drift, at depths
between 50 and 100 feet, but that the supplies obtained will
vary in quentity and quality in different places. The water may
in somec places be too highly mineralized for drinking, but will
ne satisfacbory for stock.

Should the supplies from shallow wells and wells between
50 and 100 feet deep prove inadequate, the most probable source
of supply at greater depths is at the contact of the glacial
drift and the underlying Bearpaw formation, where water~bearing
sends or gravels commonly occi—. The contact will probably be
reached at depths between 150 and 200 feet in this township,
although no definite information has been obtained to date.
Since the contact is not & certain source of supply deep drilling
to this horizon is not advisable unless supplies at shallower
depths prove altogether inadequate.

Little or no water can be expected from the dark
marine shales, which comprise the greater part of the Bearpaw
formation that underlies the drift throughout the township.

The Bearpaw formation is probably not more than 100 feet thick
in this towmship, and is underlain by the Belly River formation.
This latter formation is composed to a large extent of beds of
soft sandstone that might yield waber. However, it would be
necessary to drill to depths of 200 to 400 feet to test the
productivity of this source., The uncertainty of obtaining
adequate supplies of water sui able even for stock use at the
deeper horizons mekes it advisable to thoroughly prospect at

skallow depths throughout the arca.
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Township 18, Rango 22

This township is situated entirely within the Great Sana
hills; &and is useéd as renpo-land for stock.

All water supplies ato obtained By #inking send-points
to depths of 30 to 45 feet in the sand. The supplies available
from these wells are fairly large and ample for all local stock
requirements. The water is as a rule only moderately hard and
could be used for all domestic purposes.

No wells have reached the glacial drift that underlies
the dune and lake sands, but it is probable that the overlying
sand is between 35 and 50 feet thick in most parts of the town-
ship. As there will probably be no necessity to sink wells
below the sands in this township it is not necessary to discuss
here the possibility of obtaining water in either the glacial
drift or the underlying bedroclz. The horizons at which water
may occur in these deposits are discussed in that part of the
report dealing with the water-bearing horizons of the municipality

as a whole.
Township 18, Range 23

This township is situated in the western part of the
Great Send hills and is entirely range land.

The sand hills or dunes are of recent origin and have
been formed by wind action on glacial lake sands that formerly
covered the area. These lake sands occur at the surface in a
small area in the western part of the township, as shown on
Figure 1. The dune and lake sands probably extend down to
depths of 30 to 50 feet in most parts of the township, where

hey are underlain by glacial boulder clay.

All water supplies are obtained by sinking sand-points
to depths between 20 and 35 feet in the surface sands. These

wells are provided with windmills that pump continuously end



-2 T

yield fairly large supplics of water that are adequate for the
range stock requirements. The water is only moderately hard
and well adapted to domestic purposes, as well as for stock use.
Since the supplies available from the sands are much
better than any that might be obtained at greater depths in
either the underlying glacial‘drift, or the bedrock, no
discussion of these latter decposits will be given here. The
possibilities are discussed in that part of the report dealing

with the municipality as a whole.
Township 18, Range 24

This township is almost entirely covered by glacial
leke and Recent dune sands. The northeastern and southeastern
corners of the township lie within the western edge of Great
Sand hills. Lake sands cover most of the remainder of the town-
ship, with the exception of a small area of glacial till in the
southwestern corner, and one of moraine in the west-central part
of the township.

Water occurs in the lake and dune sands at depths
between 10 and 35 feet. The sands are probably 40 or more
feet thick, in places near the eastern boundary of the township,
but become thinner toward the western boundary where they do not
exceed 25 feet in thiclmess., Water supplies can be obtained in
most places from the sands at depths of 10 to 35 feet. In the
eastern part of the township the supplies from this source are
fairly large, and easily provide rangec stock requirements.
However, in the western sections, the supplies are smaller, and
in some places fine sands are encountered that retard the flow
into wells, so that the supplies are inadequate for local
requirements. The water from the sand is generally only

moderately hard, and of good quality for drinking, but in a few
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places in this township it contains high concentrations of
mineral salts. The water from a 10-foot well in scetion 21 is
reported to have a laxative offecet on humans.

The glacial drift wdorlying the éands and cxposed at
the surfacc in the two small arcas of moraine and till is composed
largely of boulder clay. Isolated pockets of sand and gravel
occur interspersoed in the upper part of the boulder clay, which
if tapped by wells will probably yield small supplics of hard,
drinkable water. In arcas in the western part of the township,
where the lake and dune sands ore absent, or too thin to be
productive, residents are well advised to test for pockets of
this type at depths of 30 feet or less. In places, wherec
supplies from the sands are small due to the tendency for the
fine sands to plug wells, difficulty might be experienced in
sinking wells through the fine sand into the glacial drift.

A fow residents in prospecting for larger supplies of
water have sunk wells down to the lower part of the glacial drift.
In sections 3 and 5§, wells 80 and 100 fect dcep, penetrated sands
and gravels at elevations of approximately 2,235 feet and 2,225
feet above sea~level. The wator riscs in thesc wells to points
20 and 6 feet below the surface, and the supplies are fairly
large. The water from the well on section 3 is hard and highly
mineralized, and is used only for stock, The water from the well
in section 5 is reported to be soft, iron-bearing, and "alkaline",
but is being used for drinking. These wells may be drawing their
supplies from a continuous watc.~bearing bed in the lower part of
the glacial drift, and other wells sunk in this part of the town-
ship might yield similar supplies. In section 19 a well was
drilled to a depth of 185 feet, and penetrated water-bearing sands
that were too fine to yield water. A 100-foot well in section 20
yields a small supply of hard, iron~bearing water from sand in the

glacial drift. The flow in this well is also retarded by the
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fineness of sand. The above four wells indicate that water-
boaring sands and gravels will probably be cncountered in the
lower part of the glacial drift in practically all parts of
this township, but that no certainby exists of obtaining
suitable supplices of water from them, In some places the
aquifers arc thin and ot otheors thc fincness of the sand will
greetly rotard the flow of water into the well. The 185-foot
wcll in seetion 19 is down to an clevation of approximately
2,215 feet, and probably reaches almost to the base of the
glacial drift. The marinc sha’os of the Boarpaw formation
are believed to underlie the glacial drift of this area, but
probably do not exceed 75 feet in thickness. No water can be
expoeted from this formation, but the Belly River formation
underlying it is composed mostly of beds of sand and soft
sandstone, that may be water~becaring. It would be neccssary
to sink wells to depths probably not less than 350 feet, to
reach this latbter horizon. As no cvidoncc of its productivity
in this arca gas been obtained to date it is advisable to
roestrict prospecting at the present time for ground water to

shallowcr dopths.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF

No. 170, SASKATCHEWAN

Township [16]16 1617 [17 T7 [18 |18 18 |Total yo.~
- —iin muni-

West of 3rd moridian Range 22128 |24 |22 |23 |24 |22 |23 |24 |cipality
Total No. of Wells in Township 17/13 (21| 6| 5|30 9|19 127
No. of wells in bedrock 0 010! 10| 0;0]0;0 1
No. of wells in glacial drift 15|13 {17} 1| 4(30| 7| 5|19] 111
No. of wells in alluvium 2/ 0| 4| 4/1[0j0l 4]0 15
Pcrmenency of Water Supply ~i
No. with permonent supply 11j13 21| 6 5128 | 7, 9|19 118
No. with intermittent supply 0{0;0{0j0|1;,010]0 1
No. dry holes 6/ 0{0j1}0{1]0]010 8
Types of Wells
No. of flowing artesian wells 0[0{0]0]0]0;0]0]O0 0
No. of non~flowing artesian wells 0/{02]/1/0{1/0j0 2] 6
No. of non-artesian wells 11|13 19| 4| 528 7| 9|17| 113 B
Quality of Water
No. with hard water 10113 | 3| 4| 5|25 6! 9|18 93
No. with soft water 1/ of8|1]0|4/1|0]1]| 26
No. with solty water 0! 0|01 0]010]|O0 O! 0 0
No, with "alkaline" water ojo0(2/3/0],7/0/1217 20
Depths of Wells i
No. from O to 50 feet deep 16113 20| 4| 6524 | 7| 9|12 110
No. from 51 to 100 foet deep 1,]0/0,0/0/6|0,0| 3 10
No. from 101 Yo 150 fect decp 0 0j10},0[0|0;,0,2 3
No. from 151 to 200 fecet deep 0/ 0]10]1]0[{0[0]0] 2 3
No. from 201 +to 500 feet decp 0] 0|0l 1},0{0j0; 0] O0: 1
No. from 501 to 1,000 fcet deep 0| 0|01 O] O] OO} 0f0 0 “F
No. over 1,000 feet deep 0] 00| 0] O] O] 0] 0] O 0
How the Water is Usced
No. usable for domestic purposecs 11{13 [20| 5| 5]26| 7| 9{19| 115
No. not usable for domestic purposes| O O 1] 0| O} 3| 0| 0| O 4
No. usable for stock 11[13 20| 3| 5{29| 7| 9(19| 1li6
No, not usable for stock 0] 0|1} 20/ 0]0]0|O 3
Sufficiency of Water Supply
No. sufficient for domcstic nceds 813 |21} 5} 5|26! 7| 9(15: 109
No.insufficient for domestic needs | 3] 0| 0| O| O] 3| 0] O] 4 10
No. sufficient for stock ncods 8113 20| 1| 5]16} 6| 9|11 g9
No. insufficient for stock needs 310{11 4]0 13] 10| 8 30 i
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ANALYSES AND QUALITY OF ¥ATER

General Statement

Samnles of water from renresentative wells in
surfhce dénosits and bedrock were taken for anaiyses. Bx-
cent hs othorwise stated in the table of analyses the
sarmles were analysed in the laboratory of the Dorinss
Division of the Geologiaal Survey by the usual standard
ﬁethods; The quantities of the followin~ constituents werc
determinel; total. dissolved mineral solids,calcium oxide,
marnesium oxide, sodium oxide by difference, sulnhate, chlor-
ide, and alkalinity. The alkalinity roeferred to here is the
calcium carbonatec equivalent of all acid used in neutralizing
the carbonates of sodium, calcium, anl maznesium. The results
of the analyses are given in parts oer million--that is, parts
by weight of the constituents in 1,000,000 parts of water; for
example, 1 ounce of material dissolved in 10 gallons of water
is equal to 525 parts per million. The samples were not ex-
amined. for bacteria, and thus a water that may be termed suit-
able for use on the basis of its mineral salt content might
be ocondemned on account of its bacteria content, Waters that
are high in bacteria content have usually been polluted by sur-
face 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 dissol-
ved solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded. Nearly all waters
that contain morc than 1,000 parts per million of total solids

have a taste due to the dissolved mineral matter. Resident
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noceustomsd to the woter's may usé those that have much more
than 1,000 parts por rillion of dissolved solids without oany
nurked inconveniencs,,dlthough most persous not used to highly

minéralized water wollld find bush waters highly objeotionsble!

Mitieral Bubstances Prosgept

Caleium and Magnosium

The calcium {Co) and magnesium (Mg) comtent of waber
is dissclved frowm rocks and scils, bubt mostly £rom limestone,
dolomite, and gypsum. The oalcium and megnesium salts impart
hardness to water, Tho magnesium salts are leaxative,
especially magnosiuwm sulphete (Epsom salts, MgS0y), and they
ore more detrimenﬂa} t0o health than the lims or calciuxm salts,
The csleium saltc have no les-.sive or obher deleberious
effects, The seale found on the inside 5f steam boilers and
toa-kethles ls formed {rom these minéral salts,
Sodium

The salts of sodium are next in importance to those
of cqlcium and magnoaium. Of these, sodium sulphate {Glauber ‘s
salt, NapS0,) is usually in oxcoss of sodium chloride {common
salt,_ngl). These sodium salts a?e dissolved from rocks gnd
soils. Whon there is & large amount of sodium sulphate present
the water is laxative and unfit for domesbic use. Sodium
carbonate (NagCOz) "black alkali', sodium sulphate "whitc
| alkali", and sodium,chloridé\are injurious to vegetation.
_Sulphates

" Sulphates (304) aro one of ths common constituents of
natural water.  The sulphete salts most commonly found are
sodium sulphate, mognesium su’vhate, and eceledun sulphate (CaS0,).
When the water contains large quanbtities of the sulphats of

sodiun it is injurious to vegebation.
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Chl oride_g_

Chlorides ares cormon oconstituents of all natural water
end are éissolved in smell quanbities from rocks. They usually
ocour &as 'sodium chloride and if the quantity of salt is much
over 400 parts per million the water has & brackish taste.

Iron

Iron (Fe) is dissolved from meny rooks and the surface
doposits derived from them, and also from well oasings, water
pipes, and other fixbgres. MNore “\:han‘o.l rart per million
of iron in solution will settle as a red precipitate upon
‘expogure to the air, A water that contains a considerable
amcunt of iron will stain porcelain, ensmelled wafm;, and
cloi_;hing thet is washed in it, ond when used for drinking
purposes has a tendoncy to cruse const'ipa.tion, but the iron
can be almost oampletely removed by aeration and filtration
of the water.

Eardpess

Calcium and mgnosimﬁ" salts impart hardness to water.
Hordness of waber is ocommonly recogn:l..zed by it; soap-destroying
powers as shown by the difficulty of ob‘aaininé lather with scap.
The tc;i;t;,l hardness of & water is the hardness of the water in
its orig:lm;.l state, Total hardmess is divided into '?pex;manen‘b
hardness” and "temporary hardness". Permsnent herdness is the .
hardness of the wabter remaining after the semple ha:s been boiled
and it representa the smount -of minersl. salts thot ce;nnot be
removed by boiling. Temporary herdness is the difference
between the totel hardness and tho‘ permenent hardness and
.Xregx?esan'b's the amcun'.b of mineral salts thaet can be removed by o
boiling, - zl‘rsmporary hardness is .ch'ze mainly to the bicarbonatss of
» ecaleium and megnesium and iron, end permanent harness to the sulvhates

and chlorides of calcium and magncsium. The pormanent hardness
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can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prapﬁred softeners.,
Water thet conteins a large amount of sodium carbonate and
small amounts of calcium nnd magnesium salts is soft, but if
the calecium an? magnesiwa salts are present in lerge amounts
the watsr ie hard. Water that has a toetal hardness of'SOO
parts per million or more is usual.y classed us excessivaly
hard. Many off the Saskatchewan water samples have a tobal
hardness grsatly in excess of 500 parts per million; when the
total hardnsss exceeded 3,000 parts per million no exaet
hardness dstermination was mads. Also no determination for
temporary hardgess was made on waters having a total hardness
léss than 50 parts per million. As the determinations of the
soap hardness in some cases were made after the samples had
been stored fcx soue time, the temporary hardness of some of
the waters as they camé fram the wells probably is higher than

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

No analyses arc availablo of waters obtained from the
unconsolidated deposits in this municipality. Thc following
gonorglizations arc bascd upon analyscs of waters from similar
sourcos in adjoining municipalitices, observations made at the
wells, and reports of residents using the water.

The waters obtained from the Recent dune and glacial
lake sands are generally low in mineral salt contont, as compared
with waters obtained from sand and gravel beds in the glacial till.
Analyses of waters from shallow wells in the Recent and glacial
lake sands in adjoining municipalities indicatc that the total
solid contents of thesc waters are in many places less than 500
paerts per million, and rarcly excced 750 parts per million. The
sai.ts present in the greatest concentration are usually calcium
carbonate, magnesium carbonate, and sodium sulphate, with minor
amounts of sodium carbonatc and possibly magnesium sulphate. 1In
only a few places have the magn.sium sulphate or sodium sulphate
becen reported to be present in sufficient amounts to render the
woter so laxative as to be unsatisfactory for drinking. The total
hardness seldom exceeds 300 parts per million and in many places
the water could be classced as soft. Waters obtained from the sands
in the close viecinity of "alkali" flats and sloughs conbtain much
higher concentrations of sulphatc salts, and may be distinetly
lexative. In a few placcs in townships 17 and 18, range 24,
waters of this type have been obtained from the leke sends.

The character of the glacial drift encoumtered within
40 feot of the surface varies considerably within small areas.
Similar variations commonly occur in the quality of water from
shallow wells spaced only short distances,apart. The boulder clay
is generally regarded as being the source of the objectionable
sulphate salts present in varying amounts in waters from the drift.

Hence, beds of sands and gravel: that are not covered by an
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appreciable thicknoss of boulder elay yicld water that is wsually
sot or only moderatcly hard, whercas woters fron porous beds
under 30 fcet or more of boulder clay arc hard and highly mineral-
ized. Wators obtainced at shallow dopths in the porous morainc of
this municipality, arc, in most placos, reported to be soft or
only moderately hard. Thesc waters probably do not contain over
1,000 parts per million of dissolved minernl salts. The sulphates
of sodium and mognesium are usually present in the groatest amounts,
but not in sufficicnt concentrat on to give the water a bitter
taste or render it laxative. The fow supplics obtained at shallow
depths in the till-covered arcas scom to be similar in quality to
waters from the morainic deposits. At groater depths in the
boulder clay the amounts of sulphate salts present in solution
incrcase appreciably, so that from some wells the water is unfit
for domestic use. The total solid contents of most of the waters
from porous beds in the lower part of the drift or at the contact
of the drift with the bedrock, excced 1,500 parts per million.
Sulphate salts tend to give the water a bittor taste. No waters
from the drift in this municipality arc, however, reported to be
ufit for stock usc.

Iron solts, which form red stains on kitchon utensils
and containers, are cormonly present in waters from the lower part
of the glacial drift, but these are not present in sufficient

quantities to affect the quality of the water for drinking.

Water from the Bedrock

Jo water is being obtained from either the Beorpaw or
Belly River formations that underliec this municipality. Any
sccpages of water obtained from the marine shalos of the Bearpaw
formation would probably contain large quantities of sodium
sulphate (Nazsoé, Glauber's salt) oand sodium chloride (NaCl, cormon

salt), and would be unfit cven for stock usc.
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Water from the sand beds of the Belly River formation
varies considerably in quality, from hard and highly mineralized
to soft, and soda~bearing. In acCjoining municipalitics analyses
have been made of wators from this formation having a total
hardness of 1,500 parts potr million, and conteining mnoatly 2,000
parts per million of dissolved solids made up largely of sulphate
salts of sodium, magnesium, and enlciun., Othor water from the
same formation hes a total hardness of omly 300 parts por million,
and o total dissolved solid conbent of 900 parts per million made
up chiefly of sodium carbonate (Nazcoz), calcium carbonate (CaCO3),
sodium chloride (WaCl), and magnosium carbonate (MgCOz).

The quality of the water obtaincd appears to vary
within this range morc from onc loecality to another than from any
specific horizons in the formation. It is, thercfore, impossible
to predict the type of water “that will be obtained from the Belly
River formation, wuntil wolls arc put down sufficiently deep to

reach the produetive horizon, gnd the waters are analysed.

-
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WELL RECORDS—Rural Municipality of B0, 0 B0
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL TYPE | DEPTH AL{{,ITUDE T CHARACTER T%I;‘m. %SI-}I;CTI(;
OF OF ELL 1
. Ab, YIELD AND REMARKS
e 34 | Sec. | Tp. | Rge. | Mer. WELL WELL (ab::: yor Be?:vi ((j-)) Elev. Depth Elev. Geological Horizon OENASES “{A?ER Hare s
Surface {(in °F.) IS PUT
1 | NW.| 1 |16 | 22|3 Dug 41 | 2,400 | - 39 |2,361| 39 |2,3561 | Glacial sand Med:um hard I3 D, S Sufficient supply; several other wells in
quicksand--unsatisfactory.
2 | NE.| 1 " n n Dug 23 2,400 - 18 2,382 20 (2,380 | Glacial sand Slishtly D, s~ Three other wells in quicksand---abandoned.
| hard, clear
3 |sg 2| | |® Duge 50 | 2,400 - 39 |2,361 Glacial sand Hard, clear Lg D, S Sufficient supply; also 6 dry holes to 25
feet in depth.
4 |NE. W | w | w | v | Bored Y2 | 2,400 | - 38 |2,362| 38 [2,352| Glacial sand Hard 46 | s
NT. 4 | w | % | % | Bored 31 | 2,425 - 25 |2,400| 28 2,397 | Recent sand Fairly hard, | Lk D, S
clear
6 | ww. & | n | n | v | Bored 35 | 2,400 - 8 |2,392 Glacial sand Fard, clear | 42 S Sufficient for local reeds.
T | ¥B.] 15 i n “ Bored 32 2,400 - 21 2,379 (lacial sand Soft, clear 43 D, S Sufficient supply.
g | NB. 35| % | " |8 -Dog 13 | 2,400 - 9 2,391 9 12,391 | Retent sand Hard, brown U3 S Sufficient this year; dugouts of similar
colour nature used only for stock.
1 | NE. 416 | 23| 3 |Drilled 14 | 2,400 - 10 |2,390| 10 {2,390 | Glacial sand Hard, mincral, S Sufficient for local needs; also similar
brown sedi- wells on this comrmunity pasture.
ment
2 | SW.]29 | n | W # Dug 10 | 2,375 - 7.|2,368 7 12,358 | Glacial sand Fairly hard, 8 Sufficient for local needs; other similar
_ clear ' wells.,
3 | NBJ 3| v oW Dug 15 | 2,350 - & |2,3u2 & 12,342 | Glacial sond Fairly hard, | 42 D, S Sufficient supoly; 4 similar sand-point
clear wells,
o NE. 3| w | mo|ow Duz 4o | 2,350 - 35 |2,314| 35 72,31k | Glacial sand Fairly hard, S Sufficient for local needs.
clear
1 | sE] 2|16 | 24| 3 |Spring 0 | 2,400 0 o,bon| 0 {2,400 | Recent sard Soft, clear D, S » Sufficient supoly.
2 10| wiow Dug 51 2,370 - 1 |2,33% 1 12,359 | Recent sand Soft, clear S Sufficient for local needs; located on
comnity pasture.
3 | NE.| 20 | o Dug 4 | 2,205 ~ 1 {2,324 . 1.]2,324 | Glacial sand Soft, clear us D, S Sufficient supply; soring in same locality
' with ample weter.
Y | sw. 23 = L Dug 4 | 2,400 - 1 |2,399 1 [2,399 | Recent sand Soft, clear D, S Coamnity pasture; sorings in this locality
' : with good supply.
5 | SW. 24 | ® now Duz’ 5 | 2,25 - 1 [2,424 1 {2,424 | Recent sand Soft, clear TES D, S Conmnity pasture.
6 | NE) 26 | v wiow Dug ¥y | 2,k00 - 43 +2,35F 43 12,357 Glacial sand - Hard,odorous, - D, S Laxative; also several dry test-holes to 18
Ralkaline® feet in depth.
NE. 26 | LR Dug 22 | 2,k00 - 12 | 2,388 12 |2,388| Glacial sand Soft, clear 45 D, S Sufficient supply.
8 | sE 27 i wyon Dug 12 | 2,400 - 9 {2,393} 9 2,391 | Glacial sand Soft, clear D, S Sufficient supply.
9 | ¥E., 27 " R Dug 12 | 2,400 - 9 {2,391 9 |2,391 | Glacial sand Soft, clear D, S Sufficient supply.
10 | SW., 30 | ¢ no®. | Bored 50 | 2,320 - 18 | 2,302 50 |2,270| Glacial sand Hard, clear D
11 | NW, 32| ¥ noon I prilled | 120 | 2,350 - 70 | 2,280/ 120 |2,230| Glacial sand Hard, "alk~ Ll S Laxative.
aline"
12 | NE, 32 " | on Dug 15 2,350 - 13 2,337 1% /2,337| Glacial sand Soft, clear )45 D, S Sufficient supply.
13 | NWJ 34 o mion Dig 15 | 2,400 | - 11 | 2,389 11 |2,389| Glacial sand Soft, clear | 47 | D, s Sufficient sunply.
14+ | NE, 34| v now Dug 12 | 2,400 - & 12,392 12 |2,388| Glacial sand Soft, clear 46 | o sufficient supply.

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.



WELL RECORDS—Rural Municipality of

NO. 170, SASKATCHETAN,

B 4-4

R. 7526

HEIGHT TO WHICH

LOCATION PRINCIPAL WATER-BEARING BED
— TYPE |DEPTH | ALTITUDE WATER WiLL e ErARACHEER TEOMP- UVWSEI é‘g
OF OF WELL F rd ~
b YIELD AND REMARKS
e Y | Sec. | Tp. | Rge. | Mer.| WELL WELL | (@heye e Be?:; (( j )) Elev. | Depth | Elev. Geological Horizon OF BBIER “{A’{ER WATER
Surface (in °F.) IS PUT
15 |sW. |35 o (4 |3 Dug o |2,l400 - 3 2,397 3 P,397 |Glacial sand Soft, clear, |LUk D, S Sufficient sun»ly.
amver colour
16 [N¥. 30 | no|on Dug 13 | 2,h4c0 - 6 2,39 6 p,394 |Glacial sand Soft, clear D, S Insufficient sunily; second similar well.
17 |NE. 356 | v v | Dug 20 |2,390 - 14 2,376 | 14 P,375 |Glacial sond Soft, clear |46 D, S Just sufficient.
1 |N¥.|9 17 |22 | 3 12 |2,l20 - & M1 & P,412 |Recent sand Fairly hard, S Sufficient for local needs; excellent
clear sudoly.
o |sw.(23 | noon Dug 12 |2,410 - 10 |[2,400 | 10 P,400 |Recent sand Hard, clear, S Insufficient stm»nly due to quicksand.
, "alkaline®
3 SW. |23 " n t Drilled 57 2,&15 Dry hole base in Bearpaw.
4 |NW. (23 | oo Dug 13 | 2,405 - 10 [2,395 | 10 P,395 Recent sand Hard, clear, S Insufficient suomly due to cquicksand.
"alkaline®
SW. |24 n n t |prilled | 190 |2,410 190 P,220 (Glacial sand Fairly saft, Limited su~-ly; can be numed dry; waters
} clear asrroximately H00 sheen.
6 |SE. |35 | ® Wl Dug g |2,u10 - 5 |2,ho04 6 p,404 |Recent sand Hard, sligh- D, S Linited su-ly due to quicksand.
tly "alka-
line®
1 |NE. |14 17 |23 | 3 |Sand- 17 | 2,345 - 9 2,335 9 P,330 |Recent sand Hard, clear S Sufficient for local needs.
point
2 |NE.|lo | ® ol w |Sand- 35 | 2,340 - 14 |2,326| 14 P,326 |Glacial sand Hard, clear S Sufficient for local needs.
noint
3 |NE. (18 | " "o " ISand- 20 | 2,340 -~ & 2,332 8 ,332 |Glacial sand Hard, c¢lear S Sufficient for local needs.
noint
Loojsw. |32 | " mow 30 |2,745 - 10 {2,335 10 P,33%35 |Glacial sand Hard, clear S Abuandant surnly.
5 | S¥.[3h | v U 38 | 2,340 - 15 [2,325| 15 P,325 [Glacial sand Hard, clear S Sufficient Tor local needs.,
1 |NE.| 3 17 |24 | 3 |Soring Glacial sand Hard, "all-
) aline"
2 |NE.| W | v i " Dug 1o | 2,275 - 4 2,371 4 P.371 |Glacial sand HJard, clear D, S Sufficient for local needs.
3 (NW.| 5 | n | " | Bored 90 | 2,375 - 80 [2,9% | 80 PR,295 !Glacial gravel Hard, clear, D, § Sufficient sunnly.
B "alkaline®
4 |su.| & | @ W Dug 20 | 2,385 - 15 2,359 | 16 pP,309 |Glacial sand Soft, clear D, S suffi-zient summly.
5 |ww.| 6 | ® " w | Bored 65 12,390 - 50 (2,340 | 50 [2,340 |Glacial sand Hard, clear, D, s Ingufficient suooly.
: talkaline®
6 |SE.| & | no|ow Dry hole in glacial drift.
7 |s#.. 9 | om Dug 12 | 2,360 - 1 12,353 7 B.353 |Glacial sand Hard, clear D, s sust sufficient.
& |NW.1 9 | welow Dug 30 | 2,365 - 21 le,3u4l| 21,34k |Glacial sand Hard, clear D, S Insufficient supnly.
9 |SE.|[10 | " noow Dug 20 |2,385 - 16 2,359 | 16 P,369 |Glacial sand Hard, clear D, S Sufficient supply,
10 |NW,!10 | " maon Dug 12 ]2,395 - 7 12,388 7 2,3%% |Glacial sand Hard, clear D, s Sufficient summly.
11 [ NwW. |15 " " " Dug 12 | 2,345 - 0 |2,345 0 2,345 |Glacial alluv- Soft, clear D, § Intermittent, insufficient sunnly; varies
b ium fron full to dry.
12 |sw. |18 u u n Dvg 17 12,380 - 12 (2,358 12 b,}SS Glacial sand Hard, clear S Suffizient for local needs; laxative; has
bored o0-foot well--insufficient.

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.



WELL RECORDS—Rural Municipality of

-

B 4-4
"R 26

NO. 170, SASKATCHEWAN.

LOCATION HEIGHT T0 WHICY | PRINCIPAL WATER-BEARING BED
— TYPE |DEPTH| ALTITUDE WaTEs WieE e TEMP. | USE TO
OF OF WELL CHARACTER OF WHICH
YIELD
Ne. 14 | Sec. | Tp. | Rge. | Mer. WELL WELL (ﬂbg:: )sea %2?:; ((j_ )) Elev. Depth Elev. Geological Horizon OF WATER WATEK WATER HEED AN0 REVAESS
Surface (in °F.) IS PUT
13 |NE.|19 | 17|24 | 3 | Bored 4o | 2,340 - 20 |2,320| 20 |2,320 |Glacial sand Fairly hard, D, S sufficient supply; another shallow seepage
) clear well of soft water.
14 |NE. 20 nponom Dug 22 | 2,420 - 17 2,403 17 |2,403 |Glacial sand rd, clear D, S Insufficient supoly; also a 13-foot seeo-
age well,
15 | sw. 23 w| o on | on Dug 20 | 2,385 - 17 |2,358| 17 [2,368 |Glacial sand Hard, clear, D, S Insufficient suoply; laxative.
k "alkaline®
16 | NE.| 25 n u n 183 | 2,310 - 9 '2,301 9 |2,301 | Glacial sand Hard, clear S Sufficient sunnly.
17 | WW.| 27 w n ® )} Bored 28 | 2,315 - 15 (2,300 15 (2,300 | Glacial sand Hard, clear S Insufficient susmly; also 2 shallow wells
in maicksand--very slow flow.
18 | NE.| 28 wi i | Bored 0 | 2,345 - 4o |2,305| 60 (2,285 |Glacial sand Hard, clear, D, S Sufficient sumoly; laxative.
talkaline®
19 | NE.| 30 L Dug 15 | 2,305 - 13 }2,292| 13 |2,292 | Glacial sand Hard, clear, | 48 D, S Slow yield; a second similar well.
ialkaline®
20 | NW.| 31 wp,on W | Bored 30 2,300 - 20 | 2,28 20 (2,280 | Glacial sand Hard, clear, S Sufficient for stock needs; another 20-foot
iron well used for house wnurnposes.
21 | SE. 33 w| cwi % Bored 35 2,320 - 20 |2,300| 20 |2,300 | Glacial sand Hard, clear, S Sufficient for local needs; another 12-foot
. iron well for house use.
22 | N¥. 33 Wy mi W Bored 3% | 2,300 - 60 |2,240] 50 (2,240 | Glacial sand Fairly soft, D, S Sufficient suovnly.
clear
23 | XE. Y wem " 15 | &,315 - K 12,310 5 12,310 | Glacial sand Soft, cleae S Sufficient suonly.
1 | W, 2|18 22| 3 " ho | 2,295 Glacial sand Hard, clear S Sufficient sunply.
o | swl 7| n| n| v Drilled | 35 | 2,285 - Glacial saad 8lightly hard s sufficient suonly.
and gravel clear
3 sw. 10 " n " | Drilled 30 | 2,200 Glacial sand Hard, %"alk- S Sufficient sunvly for local needs; but a
aline® poor yield.
4o oww,l 14 woowion 45 | 2,290 Glacial sand Hard, clear S Sufficient for needs.
5 | S¥. 19 noow| v Drilled 30 | 2,293 Glacial sand Fairly soft, S Sufficient for local needs.
clear
6 | s7. 31 n " " 3% | 2,297 Glacial sand Hard, clear D, S Sufficient for local needs.
7 | sW.) 32 weoonpon 35 | 2,303 Glacial sand Hard, iron, N s Sufficient for local needs.
reddish
1 | Nw, 2| 18| 23| 3 | Sand- 20 | 2,345 - 8 | 2,337 & [2,337| Becent sand Hard, clear S . Sufficient supoly.
voint
2 | NEJ 9 n n " 25 | 2,340 - 10 | 2,330 10 |2,330| Recent sand Fairly hard, 8 Sufficient supnly.
slightly"alk-
aline",clear
2 | NEJ10| " | | Dug 20 | 2,350 | -~ 10 | 2,340/ 10 |2,340| Recent sand Hard, clear S Suffizient supoly.
4 |'sE. 18 n " n 35 | 2,350 - 15 | 2,335 15 | 2,235 Glacial sand Fairly hard, D, s Sufficient supoly; also second similar well.
clear
5 | NE, 21 . w| "l Dug 24 | 2,345 | - 10 | 2,335 10 {2,335 Recent sand Hard, clear S
6 | NEJ 23 # wl "  Dug 32 | 2,340 - 12 | 2,328 12 |2,328| Glacial sand Hard, clear S Sufficient supply.
7 | SE, 26 "ow vl Dug 20 | 2,340 | - 8 | 2,332 & |2,332 Glacial sand Hard, clear S sufficient supnly.
& | SW, &9 LI 35 | 2,335 - 15 | 2,320{ 15 |2,320| Glacial sand Hard, clear S - Sufficient supnly.

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

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



WELL RECORDS—Rural Municipality of

NO. 170, SASKATCHEWAN,

B 4-4
R. 7526

HEIGHT TO WHICH

LOCATION PRINCIPAL WATER-BEARING BED
WELL B e ALv‘f/ITUDE e CHARACTER T%?' tv{rsl—li:xgg
OF OF ELL YIELD AND REMARKS
No. Above (+)
WELL (above sea _ . ) OF WATER WATER WATER
14 | Sec. | Tp. | Rge. | Mer. WELL level) ngzvfa(c e) Elev. | Depth | Elev. Geological Horizon (in °F.) 1S PUT
9 |sw.[35 (18 [23 3 Dug 32 | 2,350 - 10 {2,340| 10 [2,340 | Glacial sand Bard, clear ] Sufficient sunply.
1 |sw. 3 |18 |24 3 | Bored 80 | 2,315 - 20 ,2,295| 80 |2,235 | Glacial sand Hard, clear, S Sufficient supnly.
Palkaline®
2 |SsB. 4 | v | ¢ " Dug 12 | 2,300 - & |2,292 & {2,292 | Glacial sand Hard, clear, D, S Sufficient supnly.
Malkaline®
3 |sW. 5| " N n Dug o | 2,310 - 22 12,288 22 |2,288 |Glacial sand Hard, clear D, § Insufficient supnly.
4 | §E.|l 5 LA " [Drilled | 100 | 2,325 - 5 {2,319 100 2,225 | Glacial gravel Soft, iron, D, S Sufficient supply.
"alkaline®
5 {NE.l 9 | nw | " u Tg 20 | 2,385 - 15 [2,309| 15 (2,309 | Glacial sand Fairly hard, D, S Sufficient supoly.
clear
6 | Wy 10 | v | ¥ t 12 | 2,320 - & 2,312 8 12,312 | Glacial sand Hard,slightly S Sufficient supnly.
falkaline™®
7 | NE.| 10 fi " " 12 | 2,355 - 8 2,317 & 12,317 | Glacial sand Hard,slightly S Sufficient sunoly.
Yalkaline®
& |sE. 12 | w | n 30 | 2,348 - 10 |2,338| 10 {2,338 | Glacial sand Fairly hard, S Sufficient supnly.
clear
9 |SE./19 | w | & T Dug 15 | 2,260 -~ 13 |2,247{ 13 (2,247 | Glacial sand Hard, clzar, S Insufficient suoply; second well similar
slightly characteristics for house use.
nalkalinet
10 | NW. 1§ | w | § " |Drillad | 135 | 2,310 Glacial sand Very lititle water due to fine sand plugging;
3 other wellswith similar conditions.
11 SE.| 20 i 1t Wi Bored 100 2,320 - 50 2,270 50 |2,270 | Glacial sand Hard, c¢lear, § 1 Barely sufficient; second shallow household
iron ‘ well.
12 SW,_EI W i i Dug 10 | 2,320 - 7 12,313 7 12,313 | Glacial sand Bard, clear, D, S Sufficient supnly; laxative.
. "alkaline™
13 | NW.[30 | & | ® " Dug 12 | 2,350 - 10 |2,240| 10 {2,340 | Glacial sand Fard, clear D, S Barely sufficient.
1l | SEL34 | v | ow " 32 | 2,350 - 10 |2,340| 10 {2,340 | Glacial sand Fairly hard, S Abundant supply.

clear

given abave are in feet.

NOTE—AIl depths, altitudes, heights and elevations

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