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© Figure 2. Map showing relief and the location and
types of wells.



GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF No. 50

SASKATCHEWAN

INTRODUCT ION

Lack of rainfall during 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 situstic1 the Geological Survey
begen 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 exeiined, records of approximately
60,000 wells were obtained, and 720 samples 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 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 assistedl 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 pertaining to the ground
watér conditions is being publishsd in reporits, one heing issued
for each municipality. Copies of these reports are being sent
to the secretary treasurcrs of the municipulities and to certain
Provimeisl and Federal Departments, whery théy san be consulbed
by residents of the municipalities or by other psrsons, or they
mey bo obtained by writing direct to tho Directer, Burcau of
Economic Geology, Departmont of Mines, Ottews. Should anyone
require more dotailed information than that contained in the
reports such acdditional information as the Geologieal Survey
posscgses can be obtainsd on application to the directer. In
making such request thoe applicer: should indicate the exact
location of ths area by giving the quarter soction, township,
-renge, tnd meridian concerning which further information isg
desired.
The reports are written principally for farm
rcsidents, municipal bodies, and well drillers who are either
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 Reoport

Anyons desiring information about ground water in
‘eny-particular locality should read first the part dealing
with the municipeliby as a whole in order to understand mora
fully the part of tho-roport.that-deals with the place in
which he is interested. AL the some time he should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geology as r- lated to the gfound water
supply; and‘Figﬁre 2 shows the reliof and the location and
typo of waber wells. Relief is shown by lines of cqual

elevation called "conbours". 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 *o sink a well and wishes to fine
the approximate depth to a water-bearing horizon, be must
learn: (15 the elevatioh ¢f the site, and (2) the probable
;levation of the water-bearing bed. The elevation of the well
site is obtained by marking its position on the map, Figure 2,
ané estimating its elevation with respoct to the two contour
lines between which it lies and whose elevations are givcn on
the ‘figure. Whered contour lines arc not shown od the figure,
the clevations of adjacent wells eas indicated in the Table of
Well Rccords accompanying eack report can be uéed. The
dpproximaté elebhtion'of the water-bearing horizon at the well-
site can be obtained from the Tabie of Well Rccords by noting
the elevation of the water-boaring horizon in surrounding wells
aﬁd by cstimating ffom these known elevations its elevation at
thé well-site.i- If the water-bearing hprizon is in bedrock
the depth to water can be cstimated fairly accurately in this
wey. If the Water~bearing.horizon'iS’in unconsolidated d eposits
such as gravel, aand, clay, or glacial debris, however, the
‘estimated elevation is less reli;ble, bocauss the water-bearing
horizon may be inclined, or may bu in lenses or in sand beds
which may lie at various horizons and may be of small lateral
extent., In calculating the éepth to water, care should be taken
that the water-bsaring horizons selected from the Table of Well
Records bo all in the same goologic... horizon either in the
glacial drift or in the bedrock. From the data in the Table

i

L If tho well-site is near the cdge of the municipelity,

the map and report doeling with the adjoining
municipality should be consulied in order to obtain. the
needod information about nearby wells.
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of Well Records it is alsoc possiblé to form some ideb of the
quality and quantity of the weter likely o be found in the

proposed welly



GLOSSARY OF TERMS USED

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

Alluvium. Deposits of e.~th, clay, silt, sand,

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

Aquifer or Water-bearing Horizon. 4 water-bearing

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

Buried pre-Glacial Stream Channels. A channel

carved into the bedrock by 2 stream beforc the advance of the
continental ice-sheet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay devosited by the
ice-sheet or iéter agencies.

Bedrock. Bedrock, as here used, refers to oartly
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 deoosit 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 elsvation above sea-level.

Continental Ice-8heet. The great ice-sheet that

covered most of the surface of Canada many thousands of years

ago.
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.Escarpmggz. A olifi or a rglatively sbteep glope
sepbfating lovel or gehbly sloping areas.

Flood+plain. A flat part in & river valley
ocrdinerily above weter but cov: ~od by water when the river is
in flood.

Glacial Drift. The loose, umconsolideted surface

doposits of sond, gravel, and cley, or a mixture of these,
thot wore deposited by the conbinentel 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 Moraire. A boulder cley or till plain

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

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down at

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

(3) @lsocial Oubtwash. Sand and gravel plains or

delteas formed by sbreams that issued from the continental
ice-sheet.

(4) G@locial Leke Deposits. Send amd clay plains

formed in glaciel lekes during the retreat of the ice-sheet.

Ground Water. Sub-gurface water, or water that

occurs below the surfece of the land.

Hydrostatic Pressure. The pressure that causes

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

Imporvious or Impermeable. Beds, such as fine clays

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

the ground watser.
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Pervious or Perméable, Beds are pervious when

they permit of the perceptible passage or movement of ground
water, as for example pofoas gands, gravel, and sandstone.

Rre—Glacigﬁ_Iéng Surfnce. The surface of the land

before it Ww#s covered by the : ontinental ide-sheet.

Recent Deposits, Deposits thdt have been laid down

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

Unconsolidated Deposits. The mantle or covering

of alluvium and glacial drift consisting of loose eand,
gravel, clay, and boulders that overlie the bedrock.

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

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

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

called Flowing Artesian Wells.

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

Flowing Artesian Wells.

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

the water table. These wells are called Non=Artesian Wells.
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NAMES AXND DESCRIPTiOHS OF GEOLNGICAL FORMATIONS, REFERRED
TO IN THESE EPORTS

Wood Mountain Formaficn. The name given to ﬁ series
of gravel and sand beds which have o moeximum thickﬁess cf 50
feet, and which occur as isolebed patches on the higher perts
of Wood mountein. This is the youngest bedroeck formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The neme given to & series

of conglomerates and sand bedswhioh occur, in the scuthwest
corner of Sasketchewan, and rests upon the Ravenscrag or older
formations., The formation is 30 to 125 foet thick.

Ravenserag Formation. The name given to a thick

series of light-cploured sandstonss and shales conteining one
" or more thick lignite coal seams. This formation is 500 %o
1,000 feet thick, and covers a large part of southern

Saskatchewan. The principal eoal.deposits of the province

cccur in this formation,

Whitemud Formabtion. The name given to a series of
white, grey, and buff coloured clays and sands. The formation
iz 10 to 75 feet thick.. At its base this formation grades .
40, lle oo 57 kit aiTaa,. THHEARRbA Thale having o maximum thick-
ness of 407feet.

Eastend Formation. The neme given to a series of

fine-grained sands and silts. It has beem iecognized at
various localities over the southern part of the province,
from the Alberta boundary-east to the escarpment of Missouri
colsaus - The thickness of ﬁhe formetion seldom exceeds

40 feet.

Bearpaw Formation. The Bearpew consists mostly of

* incoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron
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is presént, buff. Beds oF dund ocecur in placos in the

lowetr puart of the fofmhﬁion. It forms the uppermost bedrock
formation over much of western cnd southwostern Saskatchewen
ond has o meximum thiekmess of 700 feot or somewhat more.

Belly River Formation. The Belly River conasisbs

mogtly of non-morine sand, shale, and cozl, and underlies
the Bearpow in the western part of the arca. It passes
oastward und northeastward into marine shale. The prinrcipel
area of transition is in the western half of the a?ea whero
the Belly'River is mostly thinner thon it is to the west

and. includes marine zones., In the southwestern ccrnmer of the
aren it has a thickness of several hundred fest.

Marine Shale Serics. This series of beds consists

of dark grey to dark brownish grey, plastic shales, and
underliss the central and northeastern parts of Saskatchewen,
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 HORIZCNS OF THE MUNICIPALITY

Y

Rural municipelity No. 52 occupies an area of
approximately 294 squere miles on the southern slope of the
Cypress Hills uplands in the southwestern part of southern
Saskatchewan. The Alberta-Saskatchewen boundary (the Fourth
meridian) forms the western border of the area and the southern
border lies 18 miles north of the Inbernational Boundary. The
municipality consists of six full townships and three fractional
townships, described as townships 4, 5, and 6, ranges 28, 29, and
30, W. 3rd mer. The fractional townships occur in range 30
adjacent to the Fourth meridiar.

The greater part of the area c-isists of rangeland,
the farming community being confined almost entirely to townships
4, ranges 28 and 29, and the southeastern half of township 5,
range 28. The small village of Senate, situated on the Shaunavon
branch of the Canadian Pacific reilway in the southeastern part
of township 4, range 28, is the chief trading centre of the area;
a country store is located at West Plains post office in sec. 22,
tp. 5, range 28.

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

The maximum relief of the area approximates 900 feet.
The lowsst surface elevations, ranging between 3,100 and 3,2C0O
feet above sea-level, occur along the southern border of the area.
From the southeru boundary northward for about 6 miles, and for

several miles farther on the eastern side, the undulating prairie
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along the base of the Cypress Hills uplands rises gradually to an
average elevation of about ,300 feet. From here in northerly
and northwesterly directions the surface elevations rise more
rapidly to attain a maximum elevation of slightly over 4,000 feet
above sea=~-level in the northwestern part of the municipality.
These uplands form part of the southern flank of Cypress Hills
plateau. The surface of these slopes is a broadly rolling prairie
land dissected by deep coulées and ravines and alternating in
places with areas of wide and comparatively f£iatv benchland.

A wide, flat-bottomed valley extends in an east-west
direction through the central part of the municipality, cutting
across the lower sicpes of the  lands at an average elevation of
about 3,300 feet above sea~level. Middle creek enters the
municipelity from the west through this valley, in sec. 20, tp. 5,
rangs 30, and after running ecastward for about 6 miles turns
scuth to cross the southern border of the municipality in sec. 4;
tp. 4, range 29. In the es tern part of the township the valley
is occupied by Battle cresk. This stream enters the municipality
from the north through a deep coulée extending southward through
range 29, and joins the main valley in the northern part of
township 5, range 29. PFrom here it {lows eastward to cross the
eastern border in sec. 1, tp. 6, range 28. Bcth streams are
spring=-fed and maintain a small but fairly cconstant flow. These
streems are the chief sources of water supply for stock, although
dams constructed in the small coulées conserve surface water for
stock use in some parts of tae area,

Grouwnd water suppli-s of the municipality are obtained
chiefly from wells sunk in the w consolidated Recent deposits and
the glacial drift. The bedrock formations are also a potential

source of water supply in the northern upland parts of the area.
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Water-bearing Horizons in the Unconsolidated Deposits

Stream deposits forming the broad flats along the
bottoms of Middle Creek and Battle Creck valleys are regarded as
a potential source of ground we 3r supply at shallow depths. As
the streams flow through land that is devoted largely to grazing
the water resources of these deposits have been little developed.
The stream deposits consist of clays, silts, and finc sands
interspersed with, and in some pleces underlain by, coarser sands
and gravels. The thicknes: of these d-posits varies from place
to place, but probably nowhere greatly exceeds 30 feet. Where
wells have been put down to gravel aquifers abundant supplies of
drinkable water have been obtained. The s’ “eam deposits may not
be everywhere water bearing, however, particularly where the less
perous clays and silts occur. As the water-bearing beds are
usually buried under several feet of clay it may be necessary to
sink several test holes or wells in ome locality before a suitable
water supply is encountered,

The glacial drift is the chief source of the present
ground water supply in the muni ipality. These deposits were
distributed unevenly over the surface of the bedrock by a great
continental ice-sheet that spread in a general southwesterly
direction over the province of éaskatchewan many thousands oz
years ago. As the ice~sheet advanced over the municipality and,
upon the melting of the ic., finelly retreated to the northeast,
it left a covering of drift distributed irregularly over the
surface of the bedrock. In places the accumulation of drift is
characterized by numerous low hills and intervening, undrained
depressions, and these belts of drift have been formed where the
retreating ice-sheet remained statiomary for considerable periods
of Time. These deposits are referred to as moraines to distinguish
them from the more level, drift-covered areas designated as till

plains. The moraines in this municipality occur as irregular patches
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distributed in a roughly northeast-southwest direction through
the central part of the areca. The largest of thesc areas occurs
south of Battle creek in townships 4, ranges 28 and 29.

A small area of highland, extending over the northern
part of township 6, range 30, at an elevation of about 4,000 feet
above sea-level, is devoid of glacial drift and the surface
deposits consist of a few feet of residual scil formed by weather-
ing of the bedrock.

The glacial drift c;nsists largely of boulder clay
that in the weathered upper part is brown to yellowish grey, and
grades into dark bluish grey clay bclow the zone of weathering at
depths of 10 to 20 feet. Irregularly shaped pockets of sand and
gravel occur sparsely interspersed through the upper 20 feet of
the boulder clay. Thesc pockets are a source of ground water in
some parts of the area. They are often found beneath depressions
and at the bases of stecp slopes where material has washed down
from the hills and higher slopes, and are generally more numerous
in the moraine-covered areas than in the more level till plains.

Ac the water-bearing beds are usually buried under several feet

&

of boulder clay their presence is not always indicated by the
character of the surface deposits. They may be readily locauved
at a minimum expense by the use of test augers. Waters from
these deposits are usually harc and not too highly mineralized
to be unsuitable for use in the households.

Wells drawing water from the boulder clay are usually
situated beside sloughs or artifically comstructed reservoirs and
derive their supplies by scepage. This water is quite satisfactory
for household use provided .the water in the reservoir is not
highly mineralized no; contaminated by sewage or other decaying
organic matter. Shallow wells sunk in the drift remote from
artificial reservoirs may yield only small supplies and are ‘

materially affected by prolonged drought conditions. The most
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extensive and dependable sources of water supply in the drift
are deposits of gravel and morc rarely sand beds that immediatoely
ovorlie the bedrock. An attempt is made by means of the M"A"
line on Figure 1, of the accompanying map, to outlinc the area in
which these water-bearing gravels occur. Owing to the scarcity
of wells along the borders of the arcas, however, the extent of
the gravels as outlined must be regarded as only approximate.
The deposits are not believed to form any large, continuous
horizon over the northern uplands.

Wells put down to this horizon range in depth from
50 to 135 feet, with an average depth of about 80 feet. The
water supply obtained is adequate for the average farm require-
ments and the water is generally under sufficient hydrostatic
pressure to cause it to rise in the wells 10 to 30 feet above
the aquifer, and in some of the wells cven greater headk are
encountered. Water from the deepest well, situated in sec. 9,
tp, 4, range 28, rises from a dcpth of 135 feet and flows at the
surface. The aquifer supplying this flow of water is reported
to be fine sand that lies at the base of the glacial drift., It
is probable that water at this horizon percolates down from the
northern uplands to the arca of lower elevation. Such a
condition would account for the pressure under which this water
is found not only in this municipality but in the municipality to
the east. In the absence of deep wells in the vicinity of the
flowing well referred to above the areal extent of a possible

arvesian basin in the neighbourhood has not been determined.

Water-bearing Horizons in the Bedrock

Three bedrock formations, known as the Ravenscrag,
Bastend, and Bearpaw formations underlie the unconsolidated
deposits in different parts of the municipality. These formations

at one time presumably extended over the entire area, the
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Ravenscrag formation being underlain by the BEastend and it in
turn by the Bearpaw. Extersive crosion that took place prior to
and to a lesser degroe after, the deposition of the glacial drift
romoved most of the upper formations, so that now the Ravenscrag
occurs only in a small area oxtending over the northwestern
uplands in the northwestern part of township 6, range 29, an@ the
northern part of township 6, range 30. The Eastend formation
lying below the Ravenscrag cxtends south and eastward through the
remainder of the uplands and covers slightly morc than the
northern third of the municipality. The unconsolidated deposits
throughout the rest of the municipality are immediately underlain
by the Bearpaw formation.

The Ravenscrag formation consists of shales interbedded
with thick beds of sand and sandstones, and occasionally thin seams
of lignite coal. Those beds are considered to be sufficiently
porous to form reservoirs for water accumulation. No wells are
reported to be yielding from these beds in the municipality, and
oring to their isolated position on the highest part of the uplands
they probably have little opportunity of retaining any large water
supplies.

The Eastend formation is regarded as the best source
of water supply in the bedrock of the area. These sediments
consist largely of grey shales intersperscd with lighter
coloured, grey to buff-weathering silts and fine- to medium-
grained sands and sandstones. The lower beds are more shaly and
at depth gradually merge without any apparent break into the
underlying Bearpaw formation.

The sandstone bcds ield water to several wells in
the municipality, and are expected to form a fairly continuous
water-bearing horizon throughout the area underlain by this
formation. Wher=z obtained these waters are not highly mineralized

and are reported to be quitec suitable for drinking.
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The upper part of the Bearpaw formation is probably
only slightly less porous than the Eastend and contains thin beds
of fine sand, interbecdded with dark shales. At greater depths in
the formation these porous beds are almost entirely replaced by
shele. Thesc shales may be readily distinguished in drilling
from the boulder clays of the drift by their darker grey to almost
black colour when wet, by their soapy foel, and by the small,
roughly cubical fragments into which they break upon drying. They
may be further distinguished by the absence in them of pebbles,
stones, or boulders, and by the occasional occurrence of fossils.,
This formation is of wide arcal extent and undorlies the entire
nunicipality. It may have a maximum thickness of about 700 feet
in this municipality. As the upper, sandy beds have been romoved
by pre-glacial erosion over most of the southorn half of the
municipality the Bearpaw is not cxpected to be water bearing in
this part of the arca. This assumption is bornc out by the
results of a 635-foot dry hole drilled in the village of Senate.
Here only dark grey shales are rcported to have becen penctrated
to the base of the Bearpaw, which is at a depth of about 590 feect.
Should water occur in the upper part of the Bearpaw in the central
and northern part of the area it will probably be more highly
mineralized than waters from the overlying Eastend, and may not be
satisfactory for domestic use., Any small scepages that have been
found in the compact shales comprising the middle and lower parts
of the Bearpaw formation in adjoining municipalities pre almost
invariably too highly mineralized to be used cven for watering
stock. Residents arc well adviscd to discontinuc drilling when

these compact shalcs arc penctrated.
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GROUND WATER CONDITIONS BY TCOWNSHIPS

Township 4, Rangc 28

Water supplies of this township arc obtained almost

entirely from wells sunk in the unconsclidated deposits. A small
ributary of Battle creck flows castward through the southern
sections, but it carrics water only during flood seasons and
caunot be depended upon for a permanent water supply. Part of
the surface run-off might be conserved by constructing dems in
the small coulées.

Recent deposits of silt, send, and gravel that occur
in the coulée bottoms are a soirce of ground water in the southern
part of the area. Wells situated in secctiuns 2, 5, and 10 are
drawing their supplies from Recent sands at depths of 17 to 24
feet. The waters are reported to be noticeably mineralized, but
ars being used feor domestic roquiremcnts.‘ A better quality of
water might be obtained by sinking wells in some of the smaller
coulces or by digging secpage wells besidg dams.

The glacial drift that mantles the township consists .
of boulder clay or till from which little water is obtainable at
shallow depths. At several places wells have been put down
beside sloughs, but the supplies obtained arc not dependable
during scasons of drought or during the winter months. The most
reliable source of ground water is the gravel and sand beds that
occur at or near the contact of the glacial drift with the under-
lying bedrock. Since the surface of the bedrock is uneven the
depths to the water-bearing hor.zon vary considerably within
short distances. This variation is particularly noticeable in
sections 9, 17, and 20, where wells were put down to depths of
120 to 135 feet before water~bearing sand and gravel beds were
encountered. The wells in sections 17 and 20 are apparently

yielding from the same agi ifer at a depth of 120 feet. The water
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i3 under somc hydrostatic pressurc, as it rises in the wells 6
and 20 feet above the gravcl bed. This water is moderately hard
to soft, and is used for tnc domestic drinking supply. The well
in section 9 struck watcr in quicksand, The pressure herc is
sufficient to raisc the water 150 feet above the aquifer, or to
a point 15 feet above the surface. The water is soft and drink-
able. This well may derive its water from the upper part of the
bedrock, but the evidence is not conclusive and the well has
boen tentatively listed as producing from an aguifer in the
drift,

In the absence of accuratc elevations at many of the
well sites it has been difficult to deterrine the exact relation-
ship existing emong wells sunk “o the lower part of the glacial
drift. It is probable, however, that the gravel beds are fairly
continuous over the northern and central parts, and occur at
gradually decreasing elevations from north to south. Many local
veriations probably occur, duc to irregularities in the surface
ol the bedrock upon which che gravels werc deposited., Throughout
the northern two-thirds of the township the water-bearing beds
arc generally encountered at depths ranging from 50 to 80 feet.
At most places the water is under hydrostatic pressure and
meintains a constant level in the well ét points 30 to 40 feet
above the aguifer., It is hard and tastes of iron. Some of the
wells are also reported to produce water containing a relatively
lerge amount of the sulphate salts that render the waters unsuit-
able for domestic use, but they arc being used for watering stock.
The southern extent of these contact deposits is not well defined.
It was not éncountered at the .. llage of Senate in section 3,
where n deep well was drilled into the bedrock, although it may
extend through the southwestern sections. The "A" line shown on

FPigure 1, of the accompanying map, is situated only to outline
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the probablc southern boundary of the horizon, and its position
should not be¢ regarded as absolutely correct.

The Bearpaw formation is believed to immediately
unllerlic the un¢onsolidated deposits in this township. This
formation is composed almost entirely of compact shales and is
not expected to contain beds su“ficiently porous to permit of any
large accumulations of water. A dry hole drilled at the village
of Senate encountecrcd Bearpaw shales at a depth of 105 feet and
et o depth of 590 feet a seam of coal in what is probably the
upper part of the underlying Belly River formaetion. The hole was
torminated in the Belly Ri- >r beds at a depth of 635 feet. The
Belly River formation mey have a thickness o»f 1,000 feet. It
contains porous sends and sandy shales, and it may be water
bearing. It is unfortunate that the 635-foct well at Senatc was
not continued some 50 or 100 feet decper and thus provide more
definite information regarding the water-bearing properties of
the Belly River formation. Drilling to this formation is an
expensive procedure and sincc water cannot be definitely assured
residents arc better advised to confine their search for water to

the drift or to the drift-bedrock contact.

Township 4, ange 29

As a large part of this township consists of range-
land few wells have been put down for ground water supplies.
Middle creck flowing southward through the township, from
section 32 to scction 4, provides a source of water for stock in
its vicinity. In other places dems might be constructed in small
coulées to conserve part of the run-off for stock usc during the
grazing season.

Recent deposits of sand and gravel that occur inter-
spersed through the silts in the valley of Middle creek are

nrobably the most reliable source of ground water at shallow depths.
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Weater from this type of deposit is usually drinkable, although
it may contain relatively large amounts of salts in solution in
some localitics.

The glacial drift may also contain small water
supplies at shallow depths, particularly in the moraine-covered
arca that extends southward through the north-central part of

he township. Residents in search of water arc advised to
prospect with a small test auger in the depressions and small
draws where pockets of sand or gravel may have formed from
material washed down from the hillsides during glacial time.
Such pockets are usually cncountercd at depths not excceding

20 feet, and seldom produce more than suffiscient water for a
few head of stock and for houschold use. Thc water obtained is
vsually drinkable.

The chief source of ground water in the township is
extensive gravel and sand beds that occur at or near the contact
of the glacial drift and the unuerlying bedrock. The extent of
these agquifers is not known, but they arc belicved to be present
in most parts of the area, as no wells are rcported to have been
sunk through the drift without encountering an adequate yield of
water at this horizon. At most places the water is under
sufficient hydrostatic pressure to cause it to rise in the wells
15 to 35 feet above the water-bearing bed. The water is hard and
contains appreciable amounts of the mineral salts, mostly
sulphates in solution, but at all places it is reported to be
suitable for stock use, and where better drinking water is nob
availeble it i1s being used for the domestic supply without
imparting any apparent ill cffects. A spring issuing from the
bank of Middle creek, in section 9, may also have its source in
these lower drift deposits. This and other smaller springs in

the vicinity are rcported to water 500 hcad of stock.
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The Bearpaw formotion is belicved to form the bedrock
immediately below the unconsolidated doposits throughout the
township. Although no wolls arc kmown to have penetrated this
formation in the towmship it is not cxpccted to contain water in
sufficicnt quantitics to provide for the requircments of any large
nunber of stock. Residente in the area arc advised to confine their
scarch for water to the overlying glacial drift or to the Recent

strecam deposits.
Township 4, Range 30

This fractional township lying adjacent to the Fourth
moridian compriscs about 26 square miles of rangeland. No wells
arc known to have becn put down in the arca. A large number of
smell dems constructed in coulées provide water for range stock.

Adequate supplics of ground water could probably be
obtained by sinking wells to the base of the glacial drift at
depths of 75 to 90 feet from thi surface., Beds of water~bearing
sands and gravels occurring at this horizon arec a dopendable
source of water supply for residents situated throughout an
extensive area to the cast. These waters are usually hard and
contain noticeablec amounts »f mineral salts in solution. Thec,
may not be everywhere suitable for household use, but there should
be no difficulty in procuring suiteble stock water supplies from
this horizon in the township.

Water of botter guality for domestic use could probably
bc obtained from shallow wells sunk to sand and gravel pockets that
occur interspersed through the upper 20 feet of the drift. These
pockets may be relatively scarcc in some parts of the area. As
their presence is not always indicated by the nature of the surface
deposits careful prospecting may be rcquired to locate a suitable
water supply. The moraines and the irregularly rolling till

plains are generally morc favou ':ble for this type of deposit.
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Sand and gravel washed into the low depressions and draws may
form porous beds sufficicntly thick for the accumulation of
fairly large ground water supplics. Wells drawing water from
this source arc generally affoeted by drought conditions and
could not be dopended upon to provide water during extended dry
scasons.

The Bearpaw formation immediately underlying the

glacial drift is not known to be water bearing in this viecinity.

Township 5, Range 28

Farms arc confined to the southeastern half of this
towmship, wherc the variation in surfacc rclief is comparatively
small., Toward the northwest the surface riscs to form a steeply
rolling upland that extends over most of the northwestern half
of the township. This area is sed only for grazing. Range
stock obtain water from Battlc creck and in a few places from a
small spring located along the sides of the broad valley occupied
by this stream.

Strcam deposits, consisting largely of silts and fine
sand, form extensive flatc along thoe bottom of Battle Creck valley.
Shallow wells sunk in these deposits should yileld moderately Larg:
supplies of drinkable water, particularly if sand or gravel
aquifers are encountercd. These gravels usually underlic 10 to
15 fect of silt or clay, but they arc not everywhere present and
it may be necessary to sink several tcst holes before a suitable
water supply is located.

The glacial drift overlying the remainder of the
township has an average thickness of about 75 feet. An irregular
arca of moraine extends across the uplands south of Battle creek
from the central part of the tc¢ nship westward to sections 7 and
18. Several smaller moraine-covered areas occur along the
northern border. The surfacc deposits throughout the rest of the

township consist of an undulating to moderately rolling till plain.
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As nost of the wells arc located on the till plains
in the southcastern half of the “ownship the ground water
conditions existing in the moraine are not well kmown. It scoms
probable, however, that water-bearing sand and gravel pockets may
occur interspersed at shallow depths through the boulder clays.
Such pockets arc more likely to occur in the depressions between
thc hills than on the stecep slopes and ridges, and hence are
expected to be morc plentiful in the moraine-covered arcas than
in Ghe nmorc level till plains.

Gravel and snand beds lying at or near the base of the
glacial drift are the most reliable source of water supply in the
scutheastern half of the township. These beds may extend westward
in some places beyond the "A"™ line, as shown on Figurc 1 of the
accompanying map, as extonsive gravel beds odcupying the
sanc relative position in the drift arec oxposed in some places
or the lowcr banks of Battle Crock valley.

The depths of wells drawing water from these beds
range from 54 to 98 feet. ost I the wells maintain a fairly
high water-level and yicld an adequate water supply for the farm
requirements. The water varies in character from moderately soft
to hard. From only onc well is the water roported to be "alkuiine”
and at all places it is used for the domestic drinking supply as
well as for stock use.

No water is obtained frcin the bedrock formations in
the township. The Eastend formation underlying the drift may
extend from the northern border soubthward to the banks of Battle
creelkt. The Eastend formation gemerally contains thin, porous
sanG beds interspersed through the clays and shales and may yield
wetor at some places in tho northwestorn part of the township. In
the absence of any drilling in the vieinity to date no prediction
can be made as t¢ the guality or quantity of water to be cxpected

from these potential source beds. Battle Creck valley and the
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part of the township lying south of the valley is thought to be
underlain by the Bearpaw format. mn.

The Bearpaw formation is not known to be water bearing
in this municipality or viecinity. A dry hole put dowm to a depth
cf 150 fect in section 5 cncountered the Bearpaw shales at a
depth of 112 feet. Dcop drilling in these shales is not
reccommended .

Township 5, Range 29

The land surface of this township is steeply rolling,
with variations in relief of about 100 to 150 feet. Battle crecx
enters the township from the north in section 33, and flows socuta-
castward to cross the castern border in scccion 24. Middle crecex
enters the township from the west, then flows southword to cross
the southern border in section 5. Both streams occupy widé, flat-
bottomed valleys, the bottoms of which lie at elc ations of 50 %o
150 foet below the bordering uplands. A wide flat joining Battlc
Creek and Middle Creck valleys in the northwestern part of the
township at one time formed part of this drainage system, but is
now dry.

As the township is devoted largely to grazing the
ground water resources arc little developed to date. Surface
waters in the creek and possibly a few springs provide water for
stock. These supplies may be supplemented in some places by
constructing dems in the small coulées.

Flood-plain deposits that occur in the wvalley bottoms
arc possibly the best potential source of ground water supply at
shallow depths. These deposits consist chiefly of silts and fins
sands that are underlain by or interbedded in soms places with
coarser sands and gravels. Wells encountering the coarscr
sediments can be expected to provide moderately large supplies of
drinkable water. These aquifers may be easily located with a tes’
auger, as they seldom occur at .cpths greater than 20 fect from

the surface.
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Water-bearing pockets of sand and gravel may occur
sparscly interspersed through the upper 20 feet of the drift
doposits. These porous beds arc usually concentrated in the
deprossions in the land surface wherc sands and gravels have been
washed in from the bordering ridges or hills. The irregular,
morainc-covercd arcas in the castern two-thirds of the township
arc possibly the most favourable for the occurrence of water in
this type of deposit. The shallow drift waters arc usually
drinkable, although the yield from the individual aquifers aay
be small.

The glacial drift forming the surface deposits over
the other parts of the township may have a variable thickness.

Two wells situated in sections 2 and 4 encountcred waber in gravel
beds at what is probably the base of the drift, at depths of 68
and 114 fcet, respectively. The water is under sufficient pressurc
hore to cause it to rise in the wells approximately 40 feet above
the water-bearing bed. It is not highly mineralized, and is
rcported to be quite suitable for drinking. As these are the only
wells listed from this township he northward extension of the
decp gravel horizon is undetermined. Although it probably docs
not underlie the entire township it may havc a much wicer disvr.be
tion than indicated by the "A" line on Figure 1 of the map
accompanying this report.

The bedrock formations underlying the township and
their ground water conditions are presumavly the same as those
described in the preceding section dealing with the township
bordering on the east. Here also the Eastend formation occurs
only on the uplands along the northern border and the Bcar paw

formation forms the bedrock throughout the rest of the tcownship.
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Township 5, Range 30

This fractional tovmship lying adjacent to the Fourth
moridian consists cntirely of range-land., Middle creck flows in
an casterly dircetion across the northorn part of the arca and
provides water for stoclt in its viecinity.

Strecan deposits consisting chiefly of silts and fine
sands form extensive flats along the bottom of Middle Creek valley.
These arc underlain by or intorbedded in some places with water-
bearing gravels. A4 19-foot well, put down in scction 24,
cncountered an abundant supply of woter in onc of thesc aquifers.
Tho gravel here is buried under about 18 feet of clay. Tho water’
is under a slight hydrostatic pressurc and .~ises in the well to
within 15 feet of the surface. Tt is hard and is reported to be
guitc suitable for drinking. Similar water supplies may occur atb
other placos in the valley flats and in some of the small
tributary couléos.

No wells are reported to have becn sunk in the glacial
deift. Small, irregular-skaped pockets of sand or gravel are
expceted to occur sparscly intecrspersed through the upper 20 feoet
of the bouldor clay. These may in some places be water beooring.
Gravel and sand beds occurring at the base of the drift may form
a more reliable source of water. This potential horizon is
expected to have a fairly wide distribution throughout the township,
particularly in the southern half. In the townships to the cast
and southeast wells drawing water from thesc aquifers range in
depth from 60 to 100 feet. Dopths to this horizon in this township
arc not expected to be much greator. The quality of these waters
varies, depending upon the amourts of sulphate salts in solution,
but the waters arc usually suitacle for drinking.

The Bearpaw formation is bolieved to immediately

underlie the unconsolidated deposits throughout the entire township.
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Outcrops of these shales occur ot several places in the lower
banks of Middle creck, in csction 25. As the Bearpaw is not
generally water bearing in this part of the province residents
arc advised to confinc their search for water to the unconsoli-

dated Reccnt and glacial deposits.
Township 6, Range 28

This township is characterized by high, steeply
rolling hills and ridges. The lowest elevation of approximately
3,250 feet above sea-level occurs in the bottom of Battle Crocck
valley in the southeastern corner of the arca. From the valliey
bottom northward the land surfacc riscs abruptly to form a
steeply rolling upland, with ec.ovations ranging from about
3,500 to 3,700 feet above sea-lcvel.

A broad lowland basin, known as Merryflat, cxtends
over scveral sections on the western side of the township at an
average clevation of about 3,600 feet above sca-level. Several
farms arc located in this area. The remainder of the township
is devoted almost entirely to grazing.

Range stock water at Battle creek. Further supplies
could be made available by constructing dams in the small couldes
to conserve the surface run-off from the uplands. Springs may
also provide some water for stock.

No wells in the township arc reported to be drawing
water from the unconsolidated deposits. Battle Creck flats in
the southeastern part of the area are formed by Recent flood~-
plain deppsits, consisting chiefly of gilts and fine sands.
These sediments are probably in srbedded with, or underlain by,
in some places, coarser sands and gravels. Wells sunk in the
valley deposits should encounter water within 20 feet of the
surface, although the yield will depend upon the thickness,

porosity, and areal extent of the aquifer tapped. Watcrs from
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the sediments in this stream channel arc generally suitable for
drinking.

Surface deposits throughout the rcst of the township
consist of boulder clay. Moraine of irregular outline covers a
belt about 15 miles wide c¢xtending from the southwestern to the
central part of the area. Small, isolated patches of morainc
also occur in the northeastern corner and along the southern
boundary. The rest of the township is overlain by a moderately
rolling +ill plain which in some places is decply dissccted by
small ravines and couldes. Smell, discontinuous pockets of
porous sands and gravels occur interspersed at irrcgular
intervals through the boulder clay. These leposits arc gencrally
more plentiful in the moraine deposits, but they may also occur
in the morc evenly distributed glacial till. The ground water in
the drift is usually concentrat 4 in these porous beds. Owing,
however, to their irreguler distribution it may be nccessary in
some places to sink a number of test holes before a suitable
woter supply is located. Residents in search of water at depths
of 20 feet or less are advised to sink wells in the depressions
and at the bases of steep slopes in preference to the hills or
ridges. The presence of decper sand and gravel decposits,
rarticularly those occurring at the contact of the glacial drift
with the underlying bedrock, is not generally indicated by the
character of the land surface and they may be of wide areal extent.
Owing to variations in the thickness of the drift the depth to this
potential horizon cammot be predicted for any one locality. It is
not expected to exceed 100 feet, however, and it may be much less
in some parts of the township.

Only two wells are reported to have been sunk in the
township, and these are both druwing their water from.%he underly-
ing bedrock. The Eastend formation forms the uppermost bedrock

under the drift throughout the uplands. The flood-plain deposits
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in the bottom of Battle creek in the southeastern and eastern
part of the area arc underlain by the Bearpaw formation.

The Eastend formation consists chiefly of shales,
bub it contains somc thick beds of sandstone and sandy shales
that arc sufficiently porous to permit ground water accumulation.
A well situated in scetion 18 struck water in Eastend sandstone
at a depth of 36 feet. The dri.c here is reported to be only 10
fset thick. The water is of good quality and is being used for
the domestic and stock requirements. A similar water supply is
obtained from a bed of soft sandstone in a 78-foot well situated
on section 20. The water in these aquifers is under little or
no hydrostatic pressure, but the yigld frorm the wells is adequatoe
for the farms on which they are located. These or similar
sandstone aquifers of the Bastend formation arc yielding water
to several wells in the township bordering on the west. The
aroal extent of the water-bearing beds in this township has nct
becon determined beyond the above-mentioned locations in sections
18 and 20. They are expected, however, to occur elsewhere in the
arca underlain by the Eastend formetion, although possibly at
much greater depths in-some of the localities where higher surface
elcvations prevail.

The Bearpaw shale u derlying the Eastend, or in its
absence the unconsolidated deposits, contains few sand beds and

is not considered to be a source of ground water supply.
Township 6, Range 29

The maximum strface reclief in this township approx-
imetes 450 feet. Drainage is to the south through Battle creek.
This stream occupies a wide, steep-banked coulée that extends
southward through the central part of the area, at an average
elevation of about 3,450 feet above sea-level, A small tributary

also enters the township through a wide coulée from the northeast
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and joins Battle creek in the c.ntral part of the arca. The
castern and western parts of the township consist of high,
stceply rolling arcas grading in places to fairly level prairic
land, with surfacc elevations ranging from about 3,600 to 3,850
fect above sca=-lovel.

The farms of tl: township are confined largely to
Bettle Creck valley and to a wide, comparatively lovel area
extonding east of Battle creek through the cast-central part in
the vicinity of Merryflat post office. The remainder of the
township consists of range-land.

Battle creek and a few springs that occur in the
coulée banks supply most of the water for range stock, although
daims could be constructed at some places for the conservation of
surface waters.

The valleys of Battle creeck and its tributaries arc
underlain by flood-plain deposi s consisting of silts and sands
interbedded with, and in some places underlain by, ccarscr sands
and gravels. Wells sunk in thesc valley scdiments can gencrally
be oxpected to yield adequate supplies, particularly if sand or
gravel aquifers are cncountered. A 12-~foot well, situated in
section 9, is producing a ~ood supply of hard, drinkablie woter
from one of these gravel aquifers. The depth to water in other
parts of the valley is not expected to excced 20 feect,

The glacial drift consists mainly of boulder clay of
variable thickness, probably not exceeding 60 feet in most places.
Small, irregular-shaped areas in the southern part of the township
are overlain by moraine. The rest of the uplands, with the
possible exception of part of section 31, is covered with a more
cvenly distributed till plain.

In section 31 drift was either never deposited or has
been entirely removed by crosion. The drift is also thin on the
valley sides where much of it has been removed or reworked by

strcam action.
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No wells are reported to be drawing water from the
drift deposits in the township. It seems probable, however,
that water-bearing sand and gravel beds may occur interspersed
through the drift in many parts of the area. As there is
frequently no indication of the presence of these water supplies
at the surface it may be necessary in most places to sink several
test holes before a suitable aciifer is located. In putting down
test holes in search of shallow aquifers the depressions and
valleys between the ridges are generally the more favourable
locations. Water from the glacial drift in this township is
expected to be of good guality.

The Ravenscrayg formation occurs only in the driftless
area in the northwestern corner of the township. It probably
contains porous sands and sandy shales, but owing to its isolated
position on the edge of the uplands it may have little opportunity
of retaining any large quantities of ground water.

The Eastend formation underlies the unconsolidated
deposits throughout the rest of the township, with the possible
exception of the lower reaches of Battle Creek valley in section 4,
where the Bearpaw formation is thought to immediately underlie the
Recent sediments. The Eastend formation is known to be wate:
bearing in the vieinity of Merr flat where three wells have been
put down Yo depths of 21, 30, and 50 feet. Water was obtained
from sandstone at all three locations. The water is hard and is
reported to be suitable for household use, and the supply is
adequate for the stock requirements of the individual farms on
which the wells are located. Similar water-bearing sands are
expected to occur in the Eastend in other parts of the township,
although it may be necessary in some places to sink wells to
depths of 100 to 200 feet before water is obtained.

The underlying Bearpaw formation may also be water

bearing in its upper part. This formation, however, becomes more
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shaly at depth and at depths greater than 100 fcet there probably
occurs few sand beds sufficiently porous for ground water

accumulation.
Township 6, Range 30

The surface of this township rises in a northerly
direction from an average elevation of about 3,600 feet above sea-
level in the south to elevations slightly greater than 4,000 feet
along the northern border. The land is steeply rolling in some
parts with intervening arecas of fairly flat benchland, There are
no permanent streams or lakes in the township, although a few
springs may provide water for stock. As the entire township is
range-land the ground water resources are little developed.

The glacial drift is probably the best potential
source of ground water supnly at shallow depths. These deposits
consist chiefly of boulder clay in which occur sandy clays and
irregular pockets or lenses of wecll-sorted sands and gravels,

A narrow belt of moraine extends across the southeastern part of
the township. There is no evidence of drift having been deposited
on the uplands in the northern sections; the few feet of soil
present consists largely of material formed by the weathering of
the underlying bedrock.

Ground water supplies in the unconsolidated deposits
are likely to be concentrated in the porous pockets of sand and
gravel such as commonly occur i1 the depressions between the
hills and in the bottoms of the coulées. These supplies generally
occur at depths not exceeding 25 feet. Owing to their erratic
distribution, however, it may be necessary to sink several test
holes before locating a suitable water supply. Such waters as
occur in the drift are not oxpected to be highly mineralized and

may be used for drinking.
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The Ravenscrag formation forms the uppermost bedrock
only in the uplands that extend along the northern border of the
township. This formation is known to contain sand and sandstonec
beds that are sufficiently porous to retain large supplies of
ground water. Water from these sands are, as a rule, quite
satisfactory for domestic use.

The Eastend formation, consisting of shale and sand~
stones, underlies the Ravenscrag end is immediately beneath the
drift in an area extending for about a mile south of the southern
boundary of the Ravenscrag. One well, situated in section 10, is
probably drewing its water supply from these beds. Water was
struck in a soft sandstone immediately underlying the glacial
clays at a depth of 35 feet. 4 eabundant yield of hard, drink-
able water was obtained. Similar aquifers probably occur in the
Bastend beds within rcasonable depths at other places in the
southern half of the township.

The Eastend is believed to be absent on the lower
slopes along the southern 'order of the area, and the drift here
is underlain by the Bearpaw formation. A few thin beds of water-
bearing sand may occur in the upper part of this formation, but
at depth the formation is composed almost entirely of shales from

which little or no water can be expected.



i

STATISTICAL SUMMARY OF WELL iNFORMATION IN RURAL

MUNICIPALITY No.52, SASKATCHEWAN
Township | 4] 4] 41 5] 5] 5[ 8767 6 Total Mo
? - in muni-

West of 3rd mer. Range 2829/30|28/29/30/2829 |30 ,cipality_{
Total No., of Wells in Township R o) O T T e et
No. of wells in bedrock 7.0 oleal ol ol 28] 1| sk
No. of wells in glacial drift SIS OITEEESE O@ 0 lr 0 51 l
No. of wells in alluvium 1/0j0/0j0 ) e e __J
Permanency of Water Supply | ‘
No. with permenent supply 20(11! 0]15] 2 l! 2 il 56 !
No. with intermittent supply 1/ oj ol o] ol olo]lolo oy
No. dry holes 31 0{0|{5]0{0]0]l0]|0O e
Types of Wells
No. of flowing artesian wells 1{,0/,0;,0/0/,0]0,0;0 T s
No. of non-flowing artesia: wells 124 € 1 048 Q1O O ER 29
No. of non-artesian wells S o O 7 O R [ ) 27 .“l
Quality of Water ( i
No. with hard water 1711} 0|10 1’ 10 aptt 47 !
No. with soft water 4,040 5 1! OIS ORSEHIE0) 10 _i
No. with salty water 0/ 010,000,000 0 !
No. with "alkaline" water 5D Ad~04- 0  T0Y- 0 16 T
Depths of Wells | |
No. from O to 50 feet deep 171 5 el ianh s L A v ;
No. from 51 to 100 feet deep DATEE O B eSO S RO 50 29 :
No. from 101 to 150 feet deep G it g B L) OO et G i _}
No, from 151 to 200 feet deep O' 0] 0] 01 0{ Oj O] O] O O |
No. from 201 to 500 feet deep of olol'offclaliol 6f ol. SoeSa
No. from 501 to 1,000 feet dec 1ol el ol o gl S a
No. over 1,000 feet deep ol olol 6ok o} g el of 0
How the Water is Used
No. usable for domestic purposes 18/ 8{ 015/ 21112 4;1|- & _i
No. not usable for domestic purposes| 3| 340! Oj Oy O} O O! 0 8
No. usable for stock e P LGRS R E o B 56
No. not usable for stock 0/ 1,0/0| 0l 0lololo i
Sufficiency of Water Supply
No. sufficient for domestic needs 20111 /015, 21112141 56
No. insufficient for domestic necds AL ey o) O1 Ol BN RCLNOSEO 1
No. sufficient for stock needs 181104 01 Fn2h L {F 2 e s 8.l
No. insufficient for stock needs Sud G A D O; 0 154-0 Y- Sl
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ANALYSES ANT QUALITY OF TVATER

General Statement

Sammles of water from representative wells in
surface denosits and bedrock were taken for analyses. Ex-
cept as otherwise stated in the table o>f analyses the
sammles were analysed in the laboratory of the Dorinas
Division of the Geoologiesal Survey by the usual standard
methods, The quantities of the followin~ constituents were
determined; total . dissolved mineral solids,calcium oxide,
marnesium oxide, sodium oxide by difference, sulphate, chlor-
ide, and alkalinity. The alkalinity referred to here is the
calcium carbonatc equivalent of all acid used in neutralizing
the carbonates of sodium, calcium, and 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 625 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 condemned 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 mattcer. Resident
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accustomed to the waters may usec those that heve much more
then 1,000 parts por nillion of dissolved solids without any
wurked inconvenicnco, ,although most persons not used to highly

tineralized water would find such watelrs highly objectionable,

Mineral Subsbances:Present

Faleium and Magnasiunm

The dalcium {Co) and mognesiuwm (Mg) cénteht of water
is dissolved from rodks and stilg, buat mostly frow limcstone,
iolomite, and gypsum. 'he calcium and megnssium selts impar
hardness to wator., The magnesium salts are laxative,
especially magrosiwn sulphate (Epsom salts, MgSCy ), and they
ore more detrimenta} 4o health than the lime or calcium salts,
The csaleium salts have no laxative or other deletorious
affects. The secale found on the ingide of sbtesm boilers ond
tea~kettles is formed from these minerel salts.

Tho salts of sodium are mext in importence tc those
of caleium and megnesium. Of these, sodium sulphate (Glauber's
selt, NapS04) is usuelly in ¢ sess of sodium chloride (common
salt, 'I‘IgNCl). These sodiunm salcs are digsolved fror rocks and
goils. When there is a large amcunt of sodiwm suiphate prescnt
the water is laxabive and unfit for domestic use., Sodium
carbonate (NagCOz) "black alkali', sodium sulphate "white
alkaeli, and sodiwm. ohlorid.e.\.a.re injurious to vegebation.
Sulphates

Sulphates (S04) are one of the common constituents of
natural water. The sulphete salts most commonly found are
sodium sulphate, me.gnegimn sulphate, and celcium sulphate (CaSOét).
When the water contains large quantitiss of the sulphate of

sodium it is injurious to vegebation,
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Chloridcs

Chlorides are co.wmon constituents of all nataral water
and are dissolved in small quantities froam rocks. Tacy usually
oceur as sodiuam chloriae and if the quantity of salt is .mch
over 40C parts per million the water has a brackisn taste.

Iron

Iron (Pe) is dissolved from many rocks and tas s rface
deposits derived from them,and also fro. well casings, water
pipes, and other fixtures. More than 0.1 part pjer aillion
of iron in solution will settle as a -:d precipitate upon
exposure to the air. 4 water that contains a considerable
amount of iron will stain jorcelain, enamelled ware, and
clothing that is washed in it, ana when used for driagiog

purposes has a tendency to cause constipation, but the iron
can be almost completely removed by aeration and filtration

of the water.

Hardness

Calcium and magnesium salts impart hardness to water.
Hardness of water is commonly recognized by its soap-destroying
powers as shown by the difficulty of obtaining latier w.th soap.
The total hardness of a water is the hardness of tne water in
its original state. Total hardness is divided into ",ermanocnt
bardness" and "temporary hardness". Permanent hardacss is the
hardness of the water remaining after *he sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the differance
between the totai hardness and the permanent hardness and
represents the amount of mineral salts that ban be removed by
boiling. Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium and iron, and permanent hardness to the sul-

phates and chlorides of calcium and magnesium. The permanent hardness
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cen be partly elimincted by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.
Water that contains a large amount of sodium carbonate and
small amounts of calcium and magnesium salts is soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usually classed as excessively
hard. Meny of the Saskatchewan water samples have a total
hardness greatly in excesss of 300 parts per million; when the
total haédness exceeded 3,000 parts per million no exact
hardness determination was made. Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 parts per million. As the determinations of the
soap hardness in some cases were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from tli wells probably is higher than

that given in the table of amalyses.
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Analyses of Water Sammles from the Municipality

No. Hh2, Saskatchewan

‘ LUCATIVHN Denth Tt}te:d HARDNESS CONSTITUENTS AS ANALYSED | CONSTITUENTS As CAICULATED IN ASSUMED COMBINATIONS Souli:ce
Yo lytriSec {Tp.Rge Mer. ngl, :3ii§§ TotaliPerm.Temp. Cl. A}kg— Cal MgO’SOu Na50|Solids Ca003 CaSdy MgCOB MgSOy, Na2003 Nao550) | NaCl | MgClo Wager
Pe. | linity
o st e 8 N2 e 4 R, S B o 280 200 3800, 120 8, 270 90 29| 8 34} 285 161 61 38 T3 113 %l
2| WW] 13| 6 g, 3| & 1,180| 800 i75o ; 50 |122 430 30{2u48| 70 v, 028 54 718 88 12 | 156 =

Water samples indicated thus, %1, are from glacial drift.
Water samples indicated thus, %2, are from bedrock, Eastend formation.
Hardness is the soan hardness exnressed as calcium carbonate (CaCOz).
For interpretation of this table read the section on Analyses and Quality of Water.
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Water from the Unconsolidated Deposits

No water samples were taken for analysis fram the
stream deposits in this municipality. Such analyscs as have been
made of waters from thesec deposits in other municipalities to the
east generally show a wide variation in the total dissolved solids
and in the relative abundance ¢’ the individuvual salts prescnt. The
thin stream scdiments arc derived chicfly from the boulder clays of
the glacial drift, and in the large valleys from the lower bedrock
formations. Such sediments contain a relatively large amoun. of
readily soluble salts. The porosity of the stream beds also has
an important bearing on th eventual concentration of the dissolved
salts. Water containcd in the strecom sediments is derived chiefly
as seepage from the stream or from direct run-off from the uplands
and upon first entering the sediments contoins relatively small
amounts of the dissolved salts. Slow circulation of the ground
waters through fine sands or silts allows ample opporbtunity for
any soluble salts present to be taken into solution. The coarser
sands and gravels generally contain less soluble salts and allow
for more rapid circulation, hence their waters are, as a rule,
not highly mineralized. Surface evaporation may also concentrate
the salts in solution to such & ' extent that waters found at
shallow depths on the wider flats may, in somc places, be unfit
for drinking.

Waters obtained from deposits in the glacial drift
also vary greatly from place to place, since the character of the
scdiments themselves vary sreatly in character even within limited
areas. Waters obtained from the shallow drift deposits do not
differ essentially from waters obtained from the stream sediments.
They are usually hard, but do not contain large amounts of the
objectionable sulphate salts of sodium and magnesium, and are

gonerally drinkable. The first analysis given on the accompanying
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table is of water from a sand pocket in the upper part of the
drift. This analysis shows an cxceptionally low concentration

of solids in solution, and is belicved to represent a water of
better quality than is obtaina’ ¢ from sandy phases of the boulder
clay or from the compact clay itself. The total hardness of 200
parts per million is sufficient to term the water moderately hard.
A large part of the hardness is temporary, however, and is rvmQv-
able by boiling. The deeper sand and gravel aquifers lying at the
base of the drift, as a rvle, yield waters containing a greater
concentration of mineral salts. They are generally hard and most
of them contain an excess of 1,000 parts per million of dissolved
solids. The sulphates of sodium (Na,80,) nnd magnesium (MgSO,)
usually predominate in these waters, with sodium sulphate in the
greater concentration. Sodium sulphate (Glauber's salt) is nearly
tasteless, but has o laxative effect when taken in large amounts.
Magnesium sulphate or "Epsom salts" has a bitter taste and a
laxative effect of about twice that of sodium sulphate, It also
cortributes to the hardness of the water. Combined concentrations
of about 1,000 parts per milli » for these salts is usually
considered to be the upper limit of safe usage for humans, although
waters containing greater concentrations arc frequently used with
no apparent ill effects. Stock are less affected by highly mineral-
ized waters and have been reported to thrive on waters containing
an excess of 3,000 parts p r million providing the proportion of

magnesium sulphate is not too large.

Water from the Bedrock
Only one somple of water from the bedrock in the
municipality was taken.for anglysis. As fow wells in this, or in
ad joining municipalities, are yielding water from the bedrock
formations only broad generalizations regarding the character of

these waters can be given.
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The Ravenscrag waters arc variable in character.

Their totai dissolved solid content may range from 300 to 1,800
parts per million within short 'istances, due to lateral variations
in the character of the scdiments forming the aguifers. In general,
waters obtained from the coal scams and from the fine saﬁds or sandy
shales are morc highly mineralized than water from the thick sand
beds. Sulphate salts are present in solution, although they are

not usuelly in sufficient (uantity to render the.water unfit for
dome stic use.

Waters obtained from the Eastend formation also vary
greatly in character in different localities and at different
horizons. The sulphate salts are usually present, with sodium
sulphate in the greatest abundance, Sodium carbonate is also a
common constituent of these waters. They are frequently soft and
the total dissolved salt content is usually not sufficient to
render them undrinkable., The second sample listed in the table of
water analysis differs essentially from the usual type obtaincd
from the Eastend formation., The total dissolved solid content is
low, most of which is composed of the comparatively harmless
carbonates and chlorides of magnesium. These salts render the
water excessively hard, and the hardness being mostly permen ot is
not removeble by boiling.

Waters from the upper part of the Bearpaw formation
are, as a rule, similar to the Eastend waters as regards the
rclative amount of the salts usually found in solution, although
sodium chloride may be prcsent in sufficient amounts to give the
weter a distinctly salty taste. The average concentration of the
salts in the Bearpaw waters is, however, slightly greater. Although
waters obtained from the upper sandy shales at greater depths in
the formation may be drinkable, the concentration of sodium sulphate
and common salt mey exceed 3,000 parts per million, rendering the

water unfit for drinking and probably unfit for stock.



WELL RECORDS-—Rural Municipality of

0. 52, SASKATCHETAN,

B 4-4
R. 7526

HEIGHT TO WHICH
LOCATION P =
s e | pt] i dohe o D SERLE RISE RINCIPAL WATER-BEARING BED el
OF OF WELL CHARACTER OF WHICH
No. S i M BD + YIELD AND REMARKS
£ Y | see. | Tp. | Rge. | Mer.| WELL | WELL | (heves Bl ((_)) Elev. | Depth | Elev. S e OF WATER  |WATER| WATER
Surface (in °F.) IS PUT
il SE.| 2 |4 26 | 3 | Bored 23 | 3,120 S S 5 %,115 Recent sand Sof't, clear, B B Sufficient for local needs only during the
f "alkaline® suiner season.
2 |NE.| 3 | ® n| % Drilled | 035 !3,177 Dry hole; base in Belly River formation.
B §%.0 5 L ! % | Bored 25 || Bl 2208 s 08l [ S 2 3,066 Blacial gravel Hard, clear, S Suffizicnt suonly; use a seevpage well for
talkaline®, domestic supply.
iron :
4 |NE.| 5 | " i T Dug 24 | 3,100 - 14 13,085| 20 [3,080 |Glacial sand Hard, clear, D, -8 Sufficient for local needs.
1Malkaline®,
iron
5 |NB.| 9 | " ml " 1Drilled | 135 | 3,170 +15 (3,185 135 [3,035 | Glacial sand Soft, clear 2 D, S Suffizicnt sun~ly; also a 100-foot dry hole;
base in Beerpaw shale.
6 |SE.|10 | " w| | Bored 17 13,106 - 12 |3,004| 12 [3,094 | 3lacial sand Hard, clear, D, S Sufficient for local needs.
iron, M"all=
7 |wg.l17 | n | v| v | Bored | 120 {3,073 | -114 |2,959| 120 [2,953 |Glacial gravel géigé“”lear D, S Sufficient for local needs.
8 §T. 19 i I " | Soring 3,050 0 3,050 0 [3,050 | Glacial gravel Hard, clear 5 Sufficient for local needs.
OSSN 2O A t L Dug 120 | 3,080 ~100 (2,990 120 |2,970 | Glacial gravel Soft, clear D, S Suffizient for local needs.
10 | SE.| 21 Il A " | Bored 58 | 3,198 - 4o [3,158 5% [3,130 | Glacial gravel Hard, :zlear, D, B Sufficient for local nseds.
iron
11 | s7.)o2 | v | | Bored 78 | 3,815 - 48 [3,157| 78 I3,137 | Glacial gravel Hard, clear, D, § Sufficient for local needs.
iron
12 | SE.| 23 W il it | Bored 7 | 3,220 - 48 [3,172| 75 {3,145 | Glacial gravel Hard, clear, LS Sufficient for local needs.
iron
13 | s7.| 24 | ¢ w| | Bored 75 | 3,255 ~ 47 |3,178| 765 |3,149 | Glacial gravel Hard, clear, D, S Sufficient for local needs.
: iron
14 | SE. 27T | | " | Bored 72 | 3,220 -~ 35 3,385 72 |3,148 | Glacial gravel Bard, clear, S Sufficient for stock needs; hauls drinking
" Malkaline, water.,
iron
15 | SW. 28 | i W Bored 1o | 3,222 - 4 |3,218 & 13,214 | Glacial gravel Hard, clear, D, S Also a 25-foot dry hole.
"alkaline®
16 | s7./30 | ml | Bored 70 | 3,285 | .- 4o |3,245| 70O |3,215 | Glacial gravel Hard, cloudy, S Sufficient for stock needs; haul drinking
Yalkaline® water.
17 | XE.| 32 | V i t | Bored S0 | 3,275 - 30 |3,245] 90 (3,185 | Glacial drift Hard, clear, Dy 'S Sufficient for local needs.
iron
18 | NW., 32 | Wik Dug 18 | 3,297 -2 13,55 Glacial drift Hard, clear, B; S Intermittent supnly.
} Talkaline®
19 | NW. |34 | ® mi " Bored 50 | 3,240 - 22 |3,918| 50 13,190 | Glacial sand Hard, clear, D, § Sufficient for local needs.
iron
U Ew e [ on L A Doe 20 | 3,213 ~ &7 | 3,996 Glacial sand Hard, clear, D, S Sufficient for local needs.
iron
21 | NE. 30 | n| % | Bored 30 , 223 -~ &4 [3,159| 80 |3%,153 | Glaeial gravel Soft, clear, D, S Sufficient for local needs.
Malkalina®
1| 88.) 4% | 29 Bored 38 ,110 - 80 |3,0%30| 98 |3,012 | Glacial sand Hard, clear, N Sufficient supply; but not used at present.
. Yalkaline® = p
o alkaline
2 | s7.| 9| * ! " | Soring 3,105 0 3,105 0 [3,105 | Glacial drift Hard, elexr S Sufficient for 500 head stock; also three
other soprings.
3 |sW., 12 | ® w| | Bored 55 | 3,263 B0 S 56 |3,197 | Glacial gravel Hard, clear, S Sufficient supnly; a 20-foot well is used
5,213 2 2
"alkaline™, for domestic nurposes.
iron

NOTE—AI!l 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. i



WELL RECORDS—Rural Municipality of

N0, 52, SASKATCHEWAN.

R. 7526
LOCATION T ey mis | PRINCIPAL WATER-BEARING BED
T TYPE |DEPTH | ALTITUDE TEMP. | USE TO
No. OF OF WELL AR () CHARACTER OF WHICH
34 | Sec. | Tp. | Rege. | Mer. WELL WELL (a‘;:::l)ua Below (—) | Elev. Depth Elev. Geological Horizon i A YA ERE Ve L i i
Surface i i (in °F.) 1S PUT
I i et eg | 3 Dug 30 | 3,302 - 50 |3%,250| 80 3,220 | Glacial gravel Hard, clear, D, S Sufficient for local needs.
glkaline"
5 {8W.l=22 " n " Dug g5 | 3550 - 50 3,240 85 |3,205 | Glacial gravel Hard, clesar, D) e I3 Sufficient for local needs.
falkaline®
6 | NW., 25 | " n| v | Bored 80 | 3,290 - 50 |3,2401 &0 '3,210 | Glacial sand Hard, clear, B S Sufficicent for local needs; also another
and gravel falkaline® similar well.
1 |SE, 1| 5 | 28| 3| Bored i W - 45 13,130 76 |3,100 | Glacial sand Hard, clear, D, S Sufficient for local needs.
: / falkaline®
2 | NE.S 3 u tt ! Dug 13 | 3,231 - 10 |3,221| 10 |3,221 | Glacial sand Soft, clear D, S gufficient for local needs; #.
3 | W 3 ni %! Bored g2 | 3,229 - 22 {3,207 82 |3,147 | Glacial gravel Hard, clear D, S, I | Sufficient for local needs.
4 | NE. 5 " " | Bored 150 | 3,273 Dry nhole; bese in Bearpaw shale; several
other éry holes.
5 | s¥, 5| - Dug 30 | 3,268 - 28 |3,240| 28 [3,240| Glacial sand Bard, clear D, S Insufficient for local needs; also two seen-—
age wells are used.
6 | NB. 9 1t w i Bored 38 3,276 - 28 | 3,248 98 |3,178| Glacial gravel Soft, clear, 0 S sufficient for local needs.
iron
7| SEy12 | w| n Bored 54 | 3,233 - 47 | 3,185 54 |3,179| Glacial gravel Hard, clear D, 8 Insifficient for local needs.
g | NW, 13 " n " Bored 78 | 3,271 -8 | 3,253 78 13%,193| flacial gravel Soft, clear Dy S Sufficient for local needs.
9| SE| 22| " " " Bored G20 N Be30h - 35 | 3,270, &2 |3,223| Glacial gravel Hakd, clear DS Sufficient for 250 head stock; also a 95-
\ foot dry hole.
10 | SW| 2 it S Dug 15| 3,20 - 13 | 3,281 13 |3,281| Glacial gravel Hard, clear DB Sufficient sumly; also another similar well.
11 | N¥, 24 o v Dug M| 3,08 - K5 | 3,243 39 |3,229| Glacial gravel Soft, clear D, S Safficicnt for local needs.
12| SE} 24| # | Bored M| 3,26 -3y | 3,290 64 3,192 Glacial gravel Hard, clear D, S Sufficient for local needs.
13 | NE| 24| LAl Dug 15 | 3,287 - 11 | 3,279 11 |3,276| Glacial sand Soft, clear Vs Suffizient for local needs.
1| swf 2| 5| 29| 3| Bored 88 | 3,340 - 50 | 3,299 883,852 Glacial gravel Hard, clear D, S Sufficient for local needs.
2| sw | v Dug 114 | 3,348 - 74 | 3,274 114 | 3,234| Glacial gravel Soft, clear D, S Sufficicnt for local needs.
1] NW, 24l 5 30 3 Dug 19 { 3,340 - 15 | 3,328 15| 3,325 Recent gravel Hard oS Constant weter-level.
1 18| 6| 28 3 Dug 35| 3,600 - 30 | 3,570 30| 3,570/ Eastend sand- Hard, clear D, S Constant weter-~level.
i stone
2| "% 20| M n u Bored 73| 3,605 - 7% | 3,532 73| 3,532 Eastend sand- Hard, clear D, S Sufficient for local needs.
stone
1| sB} 9| 6| 29 3 Dug 12| 3,400 - 4| 3,394 g&| 3,392| Glacial gravel Hard, clear D Sufficient for domestic needs.
o | NWwL 13| W Dug 21| 3,570 - 14 | 3,556 14| 3,556 Eastend sand- Hard, clear D, S Sufficient for local needs; #.
stone
3| SE. 23 w " ® Dug 30! 3,568 - 20| 3,548 20 7,548 Eastend sand- Hard, clear Iy safficient for local needs.
stone
Y| NB| 25| L Dug 50 | 3,664 - 45 | 3,619 U5 3,519 EBastend sand- Hard, clear D, S Sufficient for local needs.
. stone
1| Nw. 10| 6| 3@ 3| Dug 35| 3,700 - 20| 3,680 35| 3,535 Bastend sand- Hard D, S Constant water—level.
stone

NOTE—AI 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.

¢





