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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY

OF PRAIRIEDALE, N0C,321

SASKATCHEWAN
INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces broughtebout an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
required for domestic purposcs 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, and 720 samples of water were
collected for eamalyses, The facts obtained have been
classified and the informetion pertaining to any well is
readily accessible. The examination of so large an area and
the interpretation of the data collected were pocssible because
the bedrock geology and the Pleistocene deposits had been |
studied previously by McLearn, Warren, Rose, Standfield{
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 recordss The base maps used were supplied by the Topographical

Surveys Branch of the Department of the Interior.



Publication of Results

The essenbtlal information pertaining to the ground
water ¢onditions is being published in reports, one being lasued
for each muniecipality. Copies of these reports are being sent
to the secretary treasuroers of the municipalities and to certain
Provancial and Federal Departmente, whero théy can be consulted
by rosidents of the municipalitics or by other persons, or they
mny be obtained by writing direct to the Diroctor, Burcau of
Economic Geology, Depertment of Mines, Obtawa. Should anyone
require more detailed informetion than that contained in tho
reports such cdditioral informetion as the Geological Survey
possesses .can be obtained on application to the director. In
meking such request the applicent should indicate the exact
location of the aree by giving the quarter section, township,
renge, tind meridian concerning which further information is
desired.

The reports sre written principally for farm
residents, municipal bodies, and woll 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 Reoport

Anyone desiring information about ground water in
any-particular locality should read first the part dealing
with the municipelibty as a whole in ordor to understend more
fully the part of tho roport.thab-deals with the place in
ﬁhich he is interested. AL the came time he'should study the
two figures accompenying the report. Figure 1 shows the
surface and bedrock geology as related to the gfound water
supply; and Figﬁre 2 shows the relief and the location and
type of water wells. Relief is shgwn by lines of equel

elovation called “econtours", The elevation above sea=level



is given on some or all of the contour lines on the figure.

If onc intends to sink a well and wishes to find
the approximate depth to & wator-bearing horizon, he must
learn: (1) the elovation of the site, and (2) the probable
olovation of the water-bearing bed. The elevation of the well
site is obtained by merking its position on the mep, Figure 2,
and estimating its elevation with respect to the two contéur
lines betweon which it lies and whose elevations are give on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacoent wells as indicated in the Table of.
Well Records accompanying each report can be used. The
approximate elevation of %he water-bearing horizon at fhc'well-
site can be obtained from the Table of Well Records by noting
the elevation of the water-bearing horizon in surrounding wells
end by cstimating from these known elevations its elevation
at the Well—site.l' If the water-bearing horigzon is in bedrock
the dopth to weter cen be estimated fairly accurately in this
way. If the water-bearing horizon is in unconsolidated deposits
such o5 gravel, sand, clay, or glacial debris, however, the
eséimaﬁed élevation is loss reliable, because the water~bearing

" horizon may be inclined, or may be in lenses or in sand beds
which may lie at various horizens end may be of small lateral
extent, In calcﬁlating the depth to water, care should be taken
that the water~bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

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

E. If the well~-site is near the edze of the mumicipality,

- the map and report dealing with the adjioining
municipality should be consulted in order to obtain the
needed information about nearby wells.,

o
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of Well Records ;.'L'b is also possible to form some idea of the
quality and quantity of the water likely to be found in the

proposed well,



GLOSSARY 6F TERMS USED

Alkalige. The term "alkaline" has been applicd
rather looscly to some sround waters. In the Prairie
Provinces a water is usually doscribed as "alkaline" when it
conbains o large amount of zalts, chiefly sodium sulphateo and
magnesium sulphete in solution. Water that tastes strongly of
commer. salt is described as "salty". Many "alkaline™ woters may
be used for stock. Most of the so-called "alkaline" weters are
more correctly termed "sulphate waters".

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

Aquifer or Water~bearing Horizon. A water-bearing

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

Buried pre-Glacial Streom Chennels. A channesl

carved into the bedrock by & stresm before the advance of the
continental ice-sﬁeet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice~sheet or later agencises.

‘Bedrock. Bedrock, as harc used, referé to partly
or wholly consolidated deposits of gravel, sand, silt, clay, and
marl thet are older than the glacinl drift.

Coal Seom, The samc a3 a coal bed. A deposit of
carbonaceous maberial.formed from the remains-of plants by
partisl decomposition and burial.,

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

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Canads many thousands of years ago.
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.Esc&rpment. A cliff or a relatively steep slope
separating level or gently sloping areas.

Flood-plain. A flat part in a river valley
ordinarily above water but covered by water when the river is
in flood.

Glacicl Drift. The loose, uncorsolidated surface

‘ deposits of sand, gravel, and clay, or a mixbure of these,

- that were deposited by the conbinental ice-sheet. Clay .
containing boulders forus part of the drift and is referrod
to as.glécial till or boulder clay. The glacial drift
occurs in several forms: |

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

(includes arces where the glacial drift is very thin and the
surface uneven).

(z) 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 characterized by irreguler hills and undrained

basins.

(3) Glecial Outwash. Sand and gravel plaine or
deltas formed by streams that issued from the continental
ice-sheet .

(4) @lacial Lake Deposits. Send and clay plains

fbrmed in glacial lakes during the retreat of the ice-shest.

Ground Water. Sub-surface water, or water that
osccurs below the curface of the land.

Ilydrostatic Pressure. The pressure that causes

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

Imporvious or Impermeable., Beds, such.as fine cleys
or shale, are considered to be impervious or impermsable when
they do not permit of the perceptible passege or movement of

the ground water.
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Porvious or Permcable. Beds are pervious when

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

Pre~Glacial Land Surface. The surface of the land

before it was covered by the continental ica~sheet.

Recent Deposits. Deposits that have been laid down

by the agencies of water and wind since the disappearance of
the conbtinentsal ice-sheset.

Unconsolidated Deposits. The mantle or ccvering

of alluvium and glacial driftg consistihg of loose sand,
gravel, clay, and boulders that overlie the bodrock.

Water Toble. The upper limit of the part of the
ground wholly saturéted with water. This may be very near
the surface or many feet below it.

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

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

called Flowing Artesian Wells.

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

Flowing Artesisn Wells.

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

the water table. These wells are called Non-Artesion Wells.
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NAMES AND DESCRIPTICNS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formation. The name givepn to a series

of gravel and sond beds which have & moximum thickness of 50
feet, and which ocour as isolated patches on the higher parts
of Wood mountain. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given to a series

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

Rovenscrag Formation. The name given to a thick

series of 1ight-cploured-sandstones and shales containing one
" or more thick lignite coal seams. This formation is 500 to
1,000 feet thick, and co%ers o large part of southefn
Saskatchewan. The principal anl'deposits of the province
oceur in this formstion,

Fhitemud Formetion., The name given to a series of

white, grey, and buff coloured clays and sands. The fermation
is 10 to 75 feet thick.. At'its base this formation grades .
in places gﬁto coarsé, limy sand 5eds having a maximum thick-
ness 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 southern part of the province,
from the Alberta boundary-east to the escarpment of Missouri
coteaus ~ The thickness of the formetion seldom exceeds

40 feet. |

Bearpaw Formation. The Bearpaw 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 present, buff. Beds of sand occur in places in the
lower part of the formntion. It forms the uppermost bedrock
formotion over much of western and southwestern Saskatchewsn -

ond has o moximum thickness of 700 feet or somewhat more.

Belly River Formation.  The Belly River consists
mostly of non-marine sané, shele, and coal, and underlies
the Bearpaw in the western part of the area. It passas
eastward and northeastward into morine shale. The prinsipal
area of transition is in the western half of the a?ea whero
the Belly.River is mostly thinner than it is to the west
and includes marine z0nes. In the southwestern corner of the
area it has a thickness of several hundred feet.

Morine Shale Serics. This series of beds consists

of dark grey to dark brownish grey, plastic sheles, and
underlies the central and northsastern parts of Saékatchewan.
It includes beds equivaleont 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 Rural Municipality of Prairiedale, No, 321 comprises

an area of 216 square milcs and consists of sik townships described
as tps. 31, 32, and 33, rangces 25 and 26, W, 3rd, mer. The south=
ern four townships, an arca of 144 square miles, werc investigated
by the field party in 1935 and are covered in this reports. The
centre of the area undor discussion lies approximately 19%-miles
east of the Alberta boundary and 186 miles north of the Inter=-
national Boundary line. A branch line of the Canadien National
railways runs across the southern part of the arca, and on it are
Jocated the village. of Smiley and the hamlet of Dewar Lake,

The lowest clevation of approximately 2,200 foet'above
gea=level occurs in the valley in the southeastern corner of
the municipality. From this point the elevation rises rapidly
to 2,275 feet at the top of the valley and then more gradually
to over 2,400 feet in the northeastern and western parts of the
area, Coulées and small gullies are present in the southern part
of the municipality. The surface of the township is rolling, A
number of small lakes or sloughs are encountered in the northern
half of the arem. Recent deposits of lake silts and sands mantle
a narrow area in the southeastern corner. Moraine covers narrow
strips of territory in the southern, central, and northwestern
parts of the municipality. The remainder of the municip;lity is
overlain by boulder clay or glacial till,

It has been. impossible to outline any general and
continuous weater-bearing horizons in this area. If the report
is studied in closc conjunction with the accompanying map and
table of well records it should be possible, however, to select
a well-site where the possibilities of obtaining water are fairly

good.



Water-bearing Horizons in the Unconsolidated Deposits

The deposits of Rocent loke silts that form the
floor of a small valley in the.southeastern corner of the area
have been prospected to same extent, and they are believed to
contain a considerable supply of water, The water is encountered
in deposits of sand and gravel that underlie 10 to 15 feet of
silte Springs are alsc common in this area. The water varies
from moderately soft to hard and some of it is too highly
mineralized to be used for domestic purposes.

No difference can be noted in the ground water con=
ditions in the areas covered by moraine and those covered by
boulder clay or glacial till, These glacial deposits contain
woter-bearing deposits of sand and gravel in the weathered or
oxidized zone, and alsc in the unweathered, compact clay that
underlies the oxidized zonec,

A number of wells have been sunk near sloughs or
undrained depressions and in years of normal rainfall this
type of well may yield a supply that is sufficient for local
needs., The yield, however, 1s easily affected by drought
conditions and in seasons ‘of little precipitation the supply
from Such wells may decrease until it is adequate only for
domestic needs, The supply available from such wells in dry
periods can be increased slightly by deepening the well to offset
any lowering of the water tgble and furnish a reservoir in which the
aveilable water may collect, A small dam or a dugout to retain
sufficient run-off water for stock needs can be advantageously
employed in conjunction with the seepage wells mentioned above,
In this mammer it should be possible to obtain sufficient water
for local needs,

A few wells in the area are obtaining their supplies
from pockets of sand and gravel that occur at or near the base of

the weathered or oxidized zone of the glacial drift. No continuity
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in The occurrence of the pockets can be noted and dry holes may
be dug before a producing well is obtained. The deposits appear
to be more numerous in some areas than in others as indicated by
the wells shown on Figure 2 of the accompanying map and in the
table of well records. Considerable time and expense can be saved
if the upper part of the drift is prospected by mcans of a small
auger, as in this way it is of‘ten possible to locate a water-
bearing deposit before a final choice of a well-site is made,

The yield from the shallow wells varies considerabiy, as does

the quality of the water,

Most of the wells in the area under discussion draw
their supplies from deposits of sand and gravel that occur in
the lower or unweathered zonme of the drift, at depths ranging
from 40 to 130 feet or more below the surface., These deposits
may form continuous horizons over very small areas. a few holes
have been dug without encountering this water-bearing horizon;
but it should be possible to obtain water from thesc dopths
throughout most of the municipality. The water is hard and that
from a few wells contains such a concontration of mineral salts
in solution that it cannot be used for drinking., The yield from
the different wells varies considerably and in some localities
the supply must be supplemented by the use of dams or dugogts,

or by hauling water from wells yiolding an abundant supply.

Water=bearing Horizons in the Bedrock
The Bearpaw formation is assumed to immediately
underlie the drift in the arcea to the northeast of the geological
boundary shown on Figure 1, and the Belly River formation under-
lies the drift to the southwest of the boundary, and also
underlies the Bearpaw formation., The Bearpaw formation is
probably very thin in this area and in some wells it may have

been passed through. The surface of the bedrock is apparently
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very uneven as it is encountered at depths varying from 75 to
at least 150 feet below the surface, which is only slightly roll-
ing.

Most of the wells in this area that are assumed to be
drowing their supply from the bedrock probably tap aquifers in
the lower part of the Bearpaw or in the upper part of the Belly
River formation, It is very difficult to establish the position
of the contact bebween the two formations., The aquifers in the
bedrock do not appear to be of large areal extent, and no definite
areas can be outlined in which it is possible to obtain water

from the bedrock,
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GROUND WATER COWDITIONS BY TCOWNSHIPS

Township i, Range 25

The water -supply in this towmship is obbained from
dams, springs, and sloughs and from weclls that are sunk into
the Recent and glacial deposits and also into the undorlying
bedrock. Recent deposits of sand and silt oceur in the ravine
in the southeastern corner of the township. Small arcas in
the northwestern and southwestern parts arce mantled by moraine
and the remainder of the arca is covered by boulder clay. The
ground surface is gently rolling and the elevation riscs from
the southeast to the northwest.

The Recent deposits along the floor of the ravine in
the southeastern corner of the township have not been extensively
prospected, but a few wells dug in these deposits obtain small
amounts of highly mineralized- water from depths of less than 20
foet below tho surfacc. The water has been used for domestic
purposcs, but it is generally only used for stock. No difficulty
should be cxperienced in obtaining small supplies of water from
these deposits. A number of springs are found along thc ravine and
they are also used for stocks The quantity of water from these
springs can be increased by mcans of collecting gallcrics, and by
digging out and cribbing thce springs.

The moraine and boulder clay consists of a fow feet of
top soil containing boulders; 20 to 30 feet or more of wcathored
boulder clay in which a few pockets of sand and gravel occur;
ond a compact, unweathered, blue boulder clay that coqtains numerous
pockets of sand and gravel and oxtends to the bedrock. Undrained
depressions are present in the moraine-covered areas. Shallow
wells sunk in the vicinity of these depressions often yield a
sufficient supply of water for domestic needs and a few head of

stock,
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No wells in this township arc deriving water from
the weoathercd zone of the glacial drift, Pockots of sand or
gravel doubtless occur in this zone, but they havo not been
cncountered by any wells. Farmers contemplating digging
shallow wells arc advised to prospect with a small hand cuger
before selecting o well site, as by so doing a pocket of
water~bearing sand or gravel may be located at a minimum of
oXpense,

Most of the wells in this township derive their
supply of water from pockets of sand and gravel in the
unweathered zonc of the glacial drift, The wells vary in depth
from 45 to 150 feet., In an area that includes parts of scctions
19, 20, 21, 22, and 28, the pockets appear to be of common
occurrcnce, but over the romainder of the area they arc of local
distribution, The wells located on sections 23, 31, and 35 may
be obtaining part of their supply from the upper part of a
bodrock formation, but the romainder of the wells included in
this group are thought to obtain their supplies from the uncon-
solidated deposits. No great difficulby should be experienced in
obtaining water in this township as no dry holes deeper than 40
feet have been recorded, The water from most of the We}ls is hard,
highly mineraliged, and under some hydrostatic pressurc, In the
southern half of the area some of the water is used only for stock,
but in the northern half there is only one well that is not being
used for domestic purposes.

A few doms have already been built and other sites exist where
they could be advantageously erected. A supply of water that is
often sufficient for stock use throughout the year com be impounded
by these dams., In many places it is possible to obtain sufficient
water for domestic purposes by digging a shallow well close to the
body of water impounded by the dam, Care.must_be token, however,

to see that the water does not become polluted,
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The Bearpaw formotion immediately underlies the drift
over most of this township, but a small area in the southwestern
corncr is underlain by the Bolly River formotion, The Beorpaw
formation is not thought to be of great thickness, It is thought
that sand deposits of the Belly River formation form the aquifers
of the three wells located in sections 2, 3, and 10, These wells
are sunk to depths of 125, 107, and 125 feet, rcspectivoly, and
the aquifers are tapped at elovations of 2, 155, 2, 167, and 2,155
feet above sea~level. Coal was reported in the well on section 2,
but it was not encountered in the others. The same aguifer,
however, appears to be common to the three wells. Its areal extent
is not defined, but it should be encountered by other wells sunk
in the vicinity of the producing wells, The yield from the individual
wells is more than sufficient for local needs and although the water
is hard and highly mineralized it has been found suitable for
domestic purposes as well as for stocke.

A well located on the NW.%E, section 23, was sunk to a
depth of 150 feet below the surface and encountered an aguifer at
an elevation of 2,145 feet above sea~level, The well may be
drewing its water supply from the Bearpaw formation or it may tap
an aquifer in the underlying Belly River formation. The areal
extent of this aquifer is unknown, but it should be encountered in
the vicinity of the producing well, The hydrostatic pressure is
sufficient to raise the water 140 feet above the top of the aguifer
and the yield is more than sufficient for local requirements. The
water is hard and highly mineralized, but i1t is suitable for domestic

purposes.

Township 31, Range 26
The chief source of ground water in this township is from
wells sunk into the glacial drift and into the underlying bedrock,
Sloughs, dams, dugouts, springs, and seepage wells are no? uncommon

and they are used to supplement the supply from the wells,
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The greater part of this township is covered by
boulder clay or glacial till, two smnll areas in the south=
east corner and along the eastern border being mantled by
moraine, The ground surfacc of the glacial till-covered arca
is fairly level, but in thc southern part of the township a
depression, bounded approximatcely by the 2,300-foot contour
line and in some places attaining a depth of 50 feet, trends
in a southeast and south direction to cross the southern
boundary of the township ot its centrc, Several ravines drain
into this main depression,

The springs that are found along the valley and
ravines yield small supplies of water that cen be used for
stocke The yield can be apprcciably increased by digging small
rceservoirs around the springs,

A number of wclls in this township obtain small amounts
of water from shallow secpage wells that are sunk in the vicinity
of sloughs or undraincd depressions, The supply from thesc wells
varies with the amount of wator contained in the slough, but in
yoors of normal rainfall the yicld is sufficient for domestic
purposes and a fow head of stock. It is advisable to test with a
small hend auger in the vicinity of tho depressions before sinking
a well, although a water-bearing pocket can almost always be
encountered if the depression contains woter,

The boulder cloy and moraine deposits are very similar,
A general section consists of 2 to 4 foet of dark, heavy loam;

a weathered deposit of light-coloured boulder clay that in the
southern part of thc area contains a fairly large number of boulders;
and a dark-coloured, compact, unweathered boulder clay thot extends
to the bedrock. A few wells derive water from pockets of sand that
occur in the weathered zonc of the drift, The pockets are not

numerous and they do not form a continuous water=bearing horizon.
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Wells sunk in or ncar the small valleys should tap deposits of
sand and gravel at shallow depths, but these areas have not been
fully investigatoed, Considerable time and expense can be saved
if the upper part of the drift is prospected for water-~bcaring
deposits by means of & small auger before a well-site is finally
selccted, The supply from wells sunk into the weathercd zone

of the drift varies widely and depends upon the size of the
pocket tapped, thc sigze of the well, and the amount of annual
precipitation, Thc yield is gencrally sufficient for local needs
and the water has becn found suitable for domostic purposcs,

Most of the wells in this township obtain their water
supply from pockets of sand that are scattered throughout the
unweathered zone of the glacial drift at dopths of 45 to 115 feet.
These pockets do not form a continuous water=bearing horizon and
holes have been made on scction 10 to depths of 75 and 125 feet
below the surface without cncountering water, Little trouble
should be experienced, howcver, in obtaining water at depths of
45 to 115 feet, The yield from the wells tapping thesc pockets
of sand and gravel varies and a number of the wells must have
their supply supplemented by a second well, a dam or by hauling,
The water is hard and highly mineralized and that from a few wells
is used only for stock.

Four wells located in the SW.%, section 1, the SE %>
section 2, the SW;%, section 9, and the SW;%, section 12, are
assumed to be drawing at least part of their water supply from
aquifers in the bedrock, In this part of the township the bedrock
immediately underlying the glacial deposits is thought to be the
Belly River formation. The wells are sunk to depths of 60 to 150
feet below the surface and the aquifers are tapped at elevations
varying from 2,184 to 2,250 fect above sca-level., It does not

appear probable that onc aquifer is common to the four wells, but
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there docs appear to be some correlation in the aquifers of the
two wells in sections 1 and 2. The remaining two wells are
probably drawing their supply from aquifers of small arcal extent.
The number of wells sunk into the bedrock is not largc enough

to allow the outlining of continuous water-bearing horizons, but
the possibilities of obtaining water for stock use from the
bedrock in this township are considered good.

The topography in the southern part of the township
offers favourable locations for the construction of small dams,
and the character of the soil throughout the township is suitable
for the retention of water in dugouts. By these means surface
water can be conserved for stock use., To insure a supply of water
that will last during drought periods and winters, the dams and
dugouts should be made large, and of sufficient depth to hold 12
feet of water, Shallow seepage wells can be sunk beside the
dugouts or dams, and if protected.from contamination the water

from them can be used for domestic purposes,

Township 32, Range 25

Water supplies ip this township are obtained from wells,
springs, dams, and sloughs, The supply is fairly abundant and
the wafer from most of the wells can be used for domestic purposes,
The wells have been sunk in both the moraine and boulder clay.
Small areas in the northeastern and southwestern parts of the area
are mantled by moraine, and the remainder of the township is
covered by boulder clay. In the northeastern and western parts of
the township the ground surface is somewhat rolling, whereas that
of the central and southern areas is comparatively level. The
deposits of moraine and.boulder clay generally consist of a few
feet of sandy or clayey top=soil containing boulders; a weathered
zone of light-coloured clay in which may occur a few pockets of

sand and gravel; and non-weathered, blue clay that is known to
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extend in some areas to a depth of 150 feet below the surface,
end in which occur pockets of sand and gravel at varying depths.
A few wells probably derive water from the sand and
gravel pockets in the weathered zone of the glacial drift, but
most of the wells are obtaining their supply from the scattered
pockets of sand and gravel that occur in the unweethered clay.
The wells range from 40 to 140 feet in depth. The aguifers
tapped by four wells located in sections 20,.28, and 29, show
some correlation and one aquifer may be common to these wells,
but in general no relationship is evident in the occurrence of
the pockets and no general or continuous water~bearing horizons
can be outlined, It should not be difficult, however, to obtain
water in this township as no dry holes have been recorded, but
since the pockets of water-~bearing sand or gravel are di§continuous
dry holes may be dug before a producing well is obtained, In
general the supply from these wells is adequate and usually more
than sufficient for local needs. The water is usually under
some hydrostatic pressure, It varies from moderately soft to
hard and in most instances it can be used for domestic purposes
as well as for stock.
One well located on section 10 obtains water from fine,
yellowish grey sand at a depth of 66 feet below the surface, or
at an elevation of 2,218 feet above sea-level., It is not known
if this well is deriving its water from the glacial drift or
from the upper part of the Bearpaw formation, The areal oxtent
of this aquifer is undefined, but it is not thought to be large.
The ﬁater is reported soft and of good quality, and is suitable
for domestic needs. The supply is adequate for domestic needs
and 20 head of stock. Another well, located on section 12, btapped
an aquifer at a depth of 130 feet below the surface or an elevation
of 2,180 fest above sea~level, Fragments of coal were encountered

in this well, but the aquifer is formed by gravel. This well is
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assumed to be deriving its water from the base of the glacial
drift and not from the bedrock., The aquifer is not thought

to be of large areal extent. The yield from the well is more
than sufficient for local requirements, and the water is under
sufficient hydrostatic pressure to rise to a point 80 feet
above the aquifer. The water is hard, but it is suitable for
domestic needs as well as for stock,

In most places where the supply from the wells is
inadequate for local requirements small dams can be constructed
or dugouts excavated at reasonable cost, In this way surface
water may be stored and used for stock, It may be found necessary
to build the dam to a height of 12 feet or excavate the dugout
to the same depth in order to retain a supply of water that will

last throughout the year.

Township 32, Range 26

The chief source of water supply in this township is
from wells that are sunk in the glacial drift and from o few
springs. ©Small lakes and sloughs supply water for stock during
part of the year.

The wells have been sunk into both the moraine that
mentles the northern part of the township and into the boulder
clay that covers the remainder of the area, The ground surface
of the moraine-covered area is rolling and is characterized by
undrained depressions or "alkali" flats, whereas that of the
boulder clay or glacial tillecovered area is fairly level. A
shallow valley trends in an east to west direction Throughout
the township, and it is jolned near the cemtre of the township
by a deep, wide ravine that trends in a northeasterly direction.
The possibilities of obtaining water appear to be somewhat better
in the area covered by moraine than elsewhere, but the materials

forming the moraine and the glacial till are quite similar in
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character., The top soil in the western part is sondy, in the
central part a heavy clay loam, and in the eastern part a
lighter clay loam. Stones are not uncommon throughout the area.
Below the top soil a weathercd or oxidized, light~coloured clay
occurs and it contains a few scattered pockets of sand at or
near its base., This in turn is underlain by unweathered blue
clay that also contains pockets of sand and gravel., Throughout
this township the Bearpaw formation is thought to immediately
underlie the glacial drift,

Along the main depression or valley and its tributaries,
a number of springs occur and they yield highly mineralized water
that is suitable for stock but which cannot be used for domestic
purposes. The supply from these springs can be appreciably
increased by digging out and cribbing the spring. It should be
possible to obtain water from the deposi%s in the floors of the
ravines, but it i1s probable that the waters would be too highly
mineralized for domestic use. The same would probably be true of
a few of the wells dug near the depressions or "alkali' flats,

A few wells tap the scattered pockets of sand that
occur at or near the base of the weathered zone of the drift.
These pockets do not form a continuous water~bearing horizon and
dry holes will no doubt be dug before a producing pocket is
encountered, The supply from these wells varies considerably and
two of the four wells included in this group yield an insufficient
supply. A well in the NE+%, section 32, is used for both domestic
needs and stock, but the water from the other wells is too highly
mineralized for domestic purposes. Farmers who contemplate
digging a shallow well are advised to prospect the upper part of
the drift with a small auger before selecting o well-site,

Most of the wells in this township draw their supplies
from scattered pockets of sand and gravel at depths of 40 to 130

feet., Dry holes were dug to depths of 30, 100, and 126 feet on
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scetion 20 without encountering water~bearing deposits, It
should be possible, however, to obtain water in most localities
in this township at depths of less than 100 feet. The supply
of water from the wells is not abundant and the waters vary
considerably in quality. The water from some of the wells is
too highly mineralized to be used for domestic purposes, but

it is suitable for sbtock. In a number of localities drinking
woter is hauled. In certain areas where the supply is in-
adequete, water for stock use must also be hauled, It would
appear advisable to excavate dugouts for the storage of surface
water for stock., In some areas the topography may be more
favourable for the construction of small dams.

Two wells, one locabed on section 14 and the other on
section 24, arc sunk to depths of 100 and 75 feet below the
surface, respectively, and tap aquifers at selevations of 2,289
and 2,250 feet above sea-level, It is possible that this water~
bearing deposit lies within the upper part of the Bearpaw formation,
but it is more probable that the aquifers occur at the contact of
the drift and bedrock, It is not known if the same aquifer is
common to both wells or if they tap individual poekets of sand,
The well on section 24 yields 60 barrels a day, whereas the well
on section 14 yields only 4 barrels a day. This well may be
partly clogged by sand, The water is highly mineralized and that

from the well on section 14 is not used for domestic purposes,
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STATISTICAL SUMMARY Of 'TELL INFCRMATION IN RURAL

MUNICIPALITY OF FRAIRIEDALE, NO.321, SASKATCHETAN

Township 3131|3232 Total Yo. |
in muni-
West of 3rd moridian Range 25/26|25)26 cipality
Total No. of Wells in Township 461472732 152 _
Noe of wells in bedrock 3| 4/ 0] 0 7
No. of wells in glacial drift 4343|2732 145
No. of wells in alluvium 0, 0] 0} O 0
Permancney of Water Supply
No. with permanent supply 4614412729 146
Nos with intermittent supply 0| 0y O] O ____©
Nos dry holes 0| 3f O 3 6
Types of Wells
Ho. of flowing artesian wells 0] 0] 01 1
No., of non-flowing artesian wells 27125|17 |16 “k55
No. of non-artesian wells 19119|10(12 60
Quality of Water
Ho. with hard water 43142(22 25 132
No, with soft water 31 2 5| 4 14
No. with salty water 0] 0] O 0
Noe with "alkaline" water 1921 7|12 59
Depths of Wells
No. from O to 50 feet deep 17i18|11| 9 55
No. from 51 to 100 feet deep 19{20|11 {20 70
No. from 101 to 150 feet deep 10| 91 54 3 27
No. from 151 to 200 feet deep 0| 0 0] O 0
Noe. from 201 to 500 feet deep 0| 0y 0| O 0
No, from 501 to 1,000 feect decp 0j 0] 01 O "‘—-E;mm‘m—_
No, over 1,000 feet deep 0joolo | o |
How the Water is used
Ho. usable for domestic purposes 3526|2421 106
No. not usable for domestic purposes 11118} 3} 8 A 40
No. usable for stock 4443|2728 142
No., not usable for stock 2/ 1} 0} 1 _ 4
Sufficiency of Water Supply
No. sufficient for domestic needs 4644|2729 146
No. insufficient for domestic needs 0y 0] 0} O 0
No. sufficient for stock needs 35(28(2412 1 108
No. insufficient for stock needs 1116} 3| 8 38
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ANALYSES AND QUALITY OF WATER

fenersl Bhtoatonent

Semples of vater frém ropresofiietive wells in surface
deposits ond bedrock werd thlken for avalyses. Dxoept as
otherwise stebted in the bablec of analyses the semplos were
annlyscd in the labceratory of the Borings Division of tho
Geological Survey by the usual standard mobhcds., The
gquantities o the following constituents were detormined;
tofal dissolved mineral solids, celcium oxide, magnesium
oxide, sodium oxide by differénce, sulphate, ohloride, and
alkalinity. The clkalinity referred to here is the calcium
carbonate equivalent of all acid used in neubralizing the
carbonates of sodium, calcium, and magnesium. The results of
the analyses are giveon in parts per million--that is, parts
by weight of the consbituents in 1,000,000 parts 5f woter;
for example, 1 ounce of material dissolved in 10 gallons of
watsr is equal to 625 parts per million. The samflos were
not examined for bactoria, and thus a water that may be
termed suitable 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 contont have usually beon

polluted by surface waters.

Totel Dissolved Mineral Solids

The term "total dissolved minsral solids" as here
used refers to the residue remoining when & sample of water
is evapcrated to dryness. It is generally considered that
%ﬁters,thax here less then 1,000 parts per millioxn of .dissolved
solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded. Neafly all waters
thet contain more than 1,000 parts per million of total golids

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

mineralized water would find such waters highly objectionable.

Minersl Substances Present

Calcium and Megnesium

The caleiun (Ca) and mognesium (Mg) content of water
is dissolved from rocks ond soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium salts impart
hardness to water, The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSOz), and they
are more detrimenfa} to health than the lime or calecium salts.
The calcium salts have no laxetive or other deleterious
effects. The scale found on the inside of steam boilers and
ton~kettles is formed from these mingral salts.
Sodium

The salts of sodium are next in imporbtance to those
of cglcium and magnesium. Of these, sodium sulphate (Glauber's
salt, NepS04) is usually in excess of sodium chloride (common
salt,‘Napl). These sodium salts are dissolved from rocks qnd
soils., When there is a large amount of sodium sulphate present
the water is laxabive and unfit for domestic use, Sodium
carbonate (NayCOz) "black alkeli, sodium sulphate "white
alkali", and sodiwn chloride.are injurious to vegetation.
Sulphates

Sulphates (SO4) arc ome of the common constituents of
natural woter. The sulbhate salts most commonly found are
sodium sulphate, megnesium sulphate, and calcium sulphate (Casoéj.
When the water contains large quentities of the sulphate of

sodium if is injurious to vegetation,
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Chlorides
. Chlorides are cormmon constituents of all natural water
end are dissolved in small quantities .from rocks., They usually
oceour as .sodium chloride and if the quentity of salt is much
over 400 parts per million the wajter has a brackish taste.

Iron

Iron (Fe) is dissolved from meny rocks and the surfeace
doposits derived from them, and also from well cesings, water
pipes, and other fixtwmres. DMore than'O.l part per million
of iron in solution will settle as a red precipitate upon
‘exposure to the air, A water that conbains a considerable
omount of iron will stain porcelain, encmelled ware, and
clof:hing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost completely removed by aeration and filtration’
of ths wa‘t;er.

Harduness

Calcium and magnesium' salts impart hardness to water.
Hardness of water is commonly reoogni.zed by i’b; soap-destroying
powers &s shown by the difficulty of obtaining lather with soap.
" The 'bO;.’;il hardness of a waber is the hardness of the water in .
.i’cs original state. Total hardness is divided into "permanent
herdness" and "temporary hardness". Permanent herdness is the ‘
hardness of ths water remaining after the semple has been boiled
and it represente the smount of mineral salts thet cannot be
removed by boiling. Temporary herdness is the difference
between the total hardness and the permasnent hardness and
xepresents the amcunt of mineral salts that can be removed by
boiling. Temporary hardncss is ‘due mainly to the bicarbonates of _

* ecaleium and megnesium and iron, and permanent harness to the sulphates

and chlorides of calcium and magnesium. The permanent hardness
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can be partly eliminated by adding simple chemical softensrs
such as ammonia or sodium carbonate, or many prepared sqfteners.
Water that contains a large amount of sodium earbonate and
small smounts of ealeium and magnesium salts is sof't, but if
the calcium and magnesiui salts ars present in large emounts
the wotsor is hard. Water that has a total herdnsss of.SOO
parts per million or more is usually classed as excsssively
herd. Many of the Sasketchewan water samples have a total
hardness greatly in excess of 500 parts per million; when the
total hardness exceeded 3,000 perits vTer mil’ion no égabt
hardness determination was made. Also no determination for
temporary hardpess was mads on waters having a total hardness
loess than 30 parts per million. As the determinations of the
éoap hardness in some ecases were made after the samples had
been stored Lox some tims, the temporary hardness of some of
the waters as they coms fram the wells probably is higher than

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

No samples of water from the municipality of
Prairiedale were taken by the field party, but the results
of two samples analysed by the Provincial Analyst at Regina
are recorded on the accompanying tablo, Sample 2 is known
to be from the unconsolidated deposits, but sample 1 may be
from the base of the glacial drift, or partly or wholly from
the upper part of the bedrock.

The water from wells sunk in the Recent deposits
and from springs along the valley in which thé Recent deposits
occur, varies greatly in quality., Some of the waters arec
used for domestic purposes with no apparent ill effects, but
generally they contain a large amount of mineral salts in
solution and are used only for stock., These waters probably
contain a high concentration of sodium sulphate and magnesium
sulphate,

The two samples listed in the accompanying table
have a relatively high total dissolved solid content and are
hard., The mineral salts occur in the same order of abundanée
in both samples, The waters are suitable for stock use, but
they may have a strong laxative effect on people not accustomed
to their use., A number of wells throughout the municipality
are recorded as yielding water that is laxative., These
waters probably contain a relatively large amount of sodium
sulphate (Glauber's salt) and Magnesium sulphate (Epsom salts).

Although the waters from the glacial drift in this
municipality are as a rule highly mineralized many of them can

be used for drinking, and they are suitable for stocke.
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Water from the Bodrock

No samples of the water derived from the bedrock
were taken for analyses, As the water~becaring horizons in the
bedrock in this municipality lie ncar the contact of the drift,
the waters will probably be similar to those obtained from the
unconsolidated deposits, They may contain a higher percentage
of sodium salts and may not be és hard as the waters from the
drift. They arc suitable for stock use and can be used for

drinking in most instances without any apparent ill effcects.
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