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GROUND WATER RESOURCES OF THE RURAL MUNICIPLLITY
oF NO. 81

SASKATCHEWAN

INTRODUCTION

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 swface water used
for irrigation and the smaller supplies of ground water
required for domestic purposes and for stock. In an effort
to relieve the serious situation the Geological Survey
began an extensive study of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 square miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically examined, records of approximately
60,000 wells were obtained, and 720 samples of water werse
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 fhe interpretation of the data collected were possible
because the bedrock geology and the Pleistocene deposits
had been studied previously by Mclearn, Warren, Rose,
Stansfield, Wickenden, Russell, and others of the Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well drillers assisted considerably in supplying
several hundred well records. The base maps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.
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Publipation of Results

The essential information pertaining to the groun§

water conditions is being published in reports, one being issued
| for each municipslity. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincinl and Federal Departments, where they can be consulted
by residents ef the municipalities or by'uther persons, or they
may be abtained by writing direct to the Director, Bureau of
Economic Geology, Department of Mines, Ottawa. Should anyone
require more detailed information than that contained in the
reports such additional information as the Geolegical Survey
possesses can be obtained on applicatien to the directpr. In
meking such reéuest the applicant should indicate the exact
location éf the area by giving the quarter section, township,
range, end meridian concerning which further information is
desired.

The reperts are writteq prineipally for farm
residents, munioclpal bodies, and well drillers who are either
plammling to sink new wells or to deepen existing wells.
Technical terms uaed-in the reports are defined in the glossary,

How to Use the Report

Anyone desiring information sbeut ground water in
ony partioular loocality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he islinteresfed. At #he same time he should'study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock gealogyes related to the ground water
supply, end Figure 2 shews the relief and the location end
type ef water wells, Relief.igq&hown by lines ef equal
olovatien oalled*venbeurs®, The elevetriom abeve scamlevel



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

If one intends to sink a well and wishes te find
the epproximate depth:'to a wanter-bearing herizon, he must
learns (1) the elevation of the site, and (2) the prebable
elevation of the weter-bearing bed. The elevation ef the well
site is obtained by merking its pesitien en the map, Figure 2,
and estimeting its elevation with respect to the two contour
lines between which it lies end whose elevations are gilven on
the figure. Where contour lines are not shown on the figure,
the elevations ef adjacent wells as indicated in the Table oq
Well Records accompenying each report san-be used. The
appraiimate elevation of the wnter-benring horizon at the well-
site oan te obtained from the Table of Well Records by noting
the elevation of the water~bearing horizen in surrounding we;ls
and by estimaoting from these known elevations its elevation aﬁ
the well-site{l If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately iﬁ this
way. If the water-bearing horizon is in uncensolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimoted elevetion is less reliable, because the water=bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at varieus horizens and may be of small lateral
oxtent. In ocalculating the depth to water, care should be taken
thet the water-bearing horizons selected from the Table of Well
Records be all in the seme geological horizon either in the

glacial drift or in the bedrockes Frem the data in the Table

l-If the well-aite 1s near the edge of the municipality,

the map and repert dealing with the adjolining-
municipality sheuld be consulted in order to obtain the
needed infermstion about nearby wells,
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of Well Records it is also possible to form some idea of the
guality end quantity of the water likely to be found in the

proposed well,



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 sodium sulphate and
magnesium sulphate in solution, Water that tastes strengly ef
cormon salt is described as "salty". Many "alkeline" waters may
be used for stock., Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters".

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

Aquifer or Water-bearing Horizon. A water-bearing

bed, lens, er pocket in unconsolidated deposits er in bedrook.

Buried pre-Glécial Stream Channels, A channel

carved into the bedreck by a stream before the advance of the
continental ice-sheet, and subsequently either partly er whelly
filled in by sands, gravels, and boulder cley deposited by the
ice=sgheet or later agencies,

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

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

Contour. A line on a mep joining points thet have
the same elevation above sea-level,

Centinental Ice~sheet. The great ice-shest that

covered most of the surface of'Canadavmanyvthcuéands/of years

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

Flood-plain, A flat port in a river walley

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

Glaciel Drift. The loose, unconsolidated surface

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

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

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

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was lald down at

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

(3) Glacial Outwashe Sand and gravol plains or

deltas formed by streamg that issued from the continentel
ioce~sheet,

(4) Glacial Lake Deposits, Send and cley plains

formed in glacial lekes during the retreat of the ice-shest,

Ground Waters. Sub«surface water, or water that

occurs below the surface of the land,

Hydrostatic Pressure. The pressure that causes

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

Impervious or Impermeable. Beds, such as fine clays

or shale, are considered to be impervious or impermeable when
they de not permit ef the perceptible passage or movement ef

the ground water,
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Pervious or Permeable, 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 Surfece. The surface of the land

before it wans covered by the continental ice~sheet.

Recent Depositse. Deposits that have been laid down

by the agencies of water and wind since the disappearance of
the continental ice=sheet,

Unconsolidated Deposits. The mantle er cevering

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

Water Table, The upper limit of the part ef the

ground whally-seturated with weter. This may be very neer
the surface or many feet below it,

Wells, Holes sunk inte the earth so as to reach a
supply of water. When no water is obtained they are referred
to as dry holes, TWells in which-weter is encoumtered are of
‘hree classes,

(1) Wells in which the water is under sufficient
pressure to flow above the suffaoe af the éround. These are

called Flowing Artesian Wellse

(2) Wells im which the water is under pressure but
does nwt rise to the surface, These wells are called Nen~

Flowing Artesian Wells,

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

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

Wood Mountein Formation. The name given to a series

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

Cypress Hills Formation. The neme given tv a series

of conglomerates and sand beds which occur in the southwest
corner of Saskatchewan, and rests upen the Ravenscrag or older

formations. The formation is 30 to 125 feet thick.

Ravenscrag Formation, The name given to a thick
series of light-ooloured‘sandstones end shales containing ene
or more thick lignite coal seams. This formation is 500 te
1,000 feet thick, and covers a large part of southern
Saskatchewan, The ﬁrincipal coal deposits of the province
occur in this formation,

Whitemd Formations The name given to a series of

white, grey, and buff coloured olays and sands. The formation
1s 10 Yo 75 feet thicks, At its base this formation grades

in places into cearse, limy sand beds having a maximum thick-
ness of 40 feet,

Eastend Formetione The name gliven to a series ef

fine-grained sands and silts. It has been recegnized at
various localities ever the southern part ef the prevince,

from the Alberta boundary east to the escarpment ef Missouri
coteau, The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formations The Bearpew consists mestly of

inooherent dark grey to dark brownish grey, partly bentenitic

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



is present, buff. Beds of sand oocur in places in the

lower part of the formation, It forms the uppermost bedfbok
formation over much of western and southwestern Saskatchewan
and has & meximum thickness of 700 feet or somewhaf mor e

Belly River Formation., The Belly River consists

mostly of non=-marine sand, shale, and coal, and underlies .-
the Bearpaw in the western part of the area. It passes
eastward and northeastward into marine shals, The principal
areoa of transition is in the western half of the area where
the Belly River is mostly thinner than it is to the west

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

Marine Shale Series. This series ef beds consists

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

older formations that underlie the western part of the area.
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WLTER-BELRING HORIZONS OF THE MUNICIPALITY

Rural Municipality No. 81 comprises an area of 324
square miles in the Cypress Hills uplands in the southwestern part
of southern Saskatchewan. The municipality consists of nine
townships described as tps. 7, 8, and 9, ranges 25, 26, and 27,

W. 3rd mer, There are no towns and few improved roads in the
area. The town of Mople Creek, situated on the main line of the
Canadian Pacific railway, about 8 miles ﬂorth of the municipality,
serves as the chief trading centre, although a small store is
located at Murrydale post office, and in Cypress Hills park a
smnll summer resort flourishes during the camping season.

Townships 7 and 8, range 27, have not been topograph-
ically mapped in detail and, therefore, contour lines indicating
variations in the surface elevations are shown only in the
remaining townships of the area in Figure 2 of the accompanying map.

The three northern townships are situated on the steep
northern slope of Cypress hills. The lowest elevation of about
2,800 feet above sea-~level is in the valley of Gap creek in the
northwestern part of township 9, range 27. From here southward
and southeastward the deeply eroded and hillocky land surface rises
rapidly to attain elevations of 4,000 to 4,100 fect above sea-level,
in the highest part of the hills in the municipality in the northern
part of township 8, ranges 25 and 26. Throughout the southern two=-
thirds of the municipality the surface slopes gently southward,
forming a slightly rolling and in some places deeply eroded plain
that extends across the southern border at elevations ranging
between 3,400 and 3,600 feet above sea—lgvel.

The southern part of the area is drained by Davis,
Belanger, Sucker, and Oxarart creeks. All of these streams are
spring-fed and maintain a fairly constant flow throughout the

year. Thesc streams occupy deep, steep-banked channels, the
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bottoms of which lic at eclevations of 100 to 200 fecot below the
bordoring uplands, at the points whorc they cross the southern
bordecr of the municipality. Surface run-off on the northern
slope is by way of a large number of small strecams most of which
arc tributaries of Maple crcek. These streams arc also fed by
springs and some of them flow throughout o large part of the year.

Lis most of the arca consists of range-land, the small
streams and springs arc of great veluc as a source of water supply
for stock, These supplies may be supplemented in a fow placcs by
artifically constructed dams and dugouts constructed in the coulée
bottoms. Sloughs and small lakes provide some water for stock in
the central and southwestern parts of the municipality, but
elsewhere they are uncommon.

The ground water resources have been developed only in
the farming communities in the northern and eastern townships,
where wells have been put down in both the unconsolidated deposits

and in the underlying bedrock formations,

Weter-bearing Horigons in the Unconsolidated Deposits

The unconsolidated deposits consist of Recent sediments
laid down by flood-waters in the bottoms of the stream channels and
a mantle of glacial drift of irregularly varying thickness that
covers the bedrock throughout the rest of the aresa.

In the stream deposits ground water is usually concen-
trated in the porous beds of sand and gravel that occur interspersed
through the less pervious clays eand silts. The small stream
channels as a rule have steep gradients and their deposits consist
largely of the coarser sediments thinly distributed over the wvalley
floors. Such deposits are not likely to yield permanent water
supplies to wells unless they are constantly replonished by springs

seeping from the valley sides or by direct seepage from the stream.
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Iin the larger stream channcls, such as Davis crecek, the gradient
is less steep and the deposits consist of larger amounts of finer
clays and silts washed down from the valley sides. These deposits
are in some places interbedded with coarser sands and gravels that
arc usually water-bearing. Wells drawing water from the stroam
deposits are rarely over 20 feet deep, and their waters arc nearly
all reported to be quite satisfactory for domestic usec.

The glacial drift that forms the surface deposits
throughout the rest of the municipality consists essentially of
boulder clay interspersed in some placcs with irregular pockets
of well-sorted sands and gravels. The drift was deposited by a
great continental ice-sheet that spread in a general southwesterly
direcction over the province of Saskatchewan many thousands of
years ago. As the front of the ice-sheot retreated to the north
due to the melting of the ice, it paused for considerable periods
upor some of the upland arcas, and there left more irregular and
possibly greater accumulations of rock material than it did over
other areas wherc the rccession of the ice was more uniform.

These unevenly surfaced arcas, charascterized by numerous, low
drift hills and undrained depressions or sloughs, are known as
moraines, as distinguished from the more evenly distributed
boulder clay forming the till plains. Thc moraines in this
municipality arc confined to a narrow belt of about 2 milcs in
width extending along the western side of townships 7 and 8,
range 27, and two small arcas in the castern part of townmship 8,
range 26.

Ground watcr supplies in the drift ere usually
concentrated in the small pockets of sand and gravel that occur
irrcgularly distributed through the less pervious boulder eclay.
The porous beds arc not everywhere wator-bearing, however, and
owing to their erratic distribution residents in some parts of

the areoo have failed to locate an adequate water supply, or when
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it has becn located it is in many cascs inconveniently situated
to farm buildings. The low deprossions and draws betweon the
ridges arc usually regarded as being more favourable locations
for the accumulation of thesc water supplies than arc the ridges
or level till plains,

Weclls producing from the drift renge in depth from 10
to 45 feet. The yields from the individual wells wvery, but most
of them are inadequate for more than household use and for a fow
head of stock. These waters also vary greatly as to their
mineral salt concentrations. Although few wells are reported to
yield water from the drift on the uplands, the mineral salt contont
there is oxpected to be low and these waters may all be suitable
for drinking. Waters from the wells located on the lowor slopes
in the northern part of the municipality are, as a rule, much more
highly mineralized, and although most of thesec waters are drink-
able many of them contain appreciable amounts of the laxative
acting salts in solution. Two wells are roported to yield water
that is so highly mincralized as to be unfit cven for sbock usc.
“Sulphur® waters are also encountered at several placcs on these
lowlands. The flowing springs that occur at many intorvals along
thesc slopes arc nearly all issuing from drift or Recent gravels.
Moany of ‘them may derive their water as seepages from the bedrock
and find their way to the surface through the porous beds of the
drift. These springs are listed in the table and are shown on
the accompanying map, however, as being drift waters. The spring
wabcrs are nearly all satisfactory for domestic use and most of

thom are soft or only moderately hard in charactor,

Water-bearing Horizons in the Bedrock

Four bedrock formations, known as the Cypress Hills,
Ravenscrag, Bastond, and Bearpaw formations, arc known to immediately

underlie the drift or Recent deposits in different parts of the
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municipality. All of thesc formotions at one time, presumnbly,
oxtended over the entirc arca in the descending order given.
Brosion, most of which took placc before the deoposition of the
glocial drift, has reduced the original thicknoss of the upper
formations in some parts of the arca or entircly removod them,

so that now only the lowest or Bearpew formation underlies the
entire area. The other formations occupy less extensive arcas,
the uppermost or Cypress Hills beds being confined to the uplands
in range 25, and to two isolated areas in the central and south-
contral parts.

The Cypress Hills formetion is composed essentially
of alternating layers of medium- to coarse-grained sands and
sandstones, and hard, comented quartzite conglomerates. As these
beds were laid down on an unevenly eroded surface, considerable
variations in the thickness of the formation and in the elevation
of its base occurs in different parts of the municipality. In
the central parks area its basc occurs at an elevation of about
4,000 feet above sca-level. It extends to much lower clevations,
however, in the southern part of the aresn. Its thickmess in most
places probably docs not greatly exceed 100 feet. The Cypress
Hills formabtion is the principal sourcc of water supply from the
bedrock in the municipality. Water is encountered in wells sunk
to depths ranging from 36 to 60 feet, although greater depths may
be required in some localities., Where stroam channels have cut
through the Cypress Hills beds, springs are of common occurrence
and are no doubt formed largely by secpages from these aquifers.
Water from the Cypress Hills beds is almost invariably of good
quality and in many places is reported to be soft, or only
moderately hard.

The Ravenscrag formation is also known to be water-
bearing, as evidenced by the occurrence of springs in most of the

couldes cutting into the formation. No wells, however, are rcported
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to have been put down in these sediments. This formation consists
chiofly of silts and soft shales, interbedded with variable
thicknesscs of sands and sandstones, and occasionally thin scams

of lignite coal. The sands are usually groy to greenish grey,

but weather to a light grey or buff on roeck cxposurcs. Colours of
the shalos renge through o scrics of dark greys, greens, and browns,
with the dark colours predominating, particularly in tho lower beds.
The sands and coal seams commonly form the aquifors, although the
sandy shales may also be water bearing in some places. Thesc
woters are usually of good quality ond do not differ cessentially
from water in the Cyprcss Hills formation.

The Ravenscrag formation, although it underlies most
of the upland, is belicved to be absent in the southwestern half
of township 7, range 27, where the underlying Eastend formation
occurs immediately beneath the drift deposits. The Ravenscrag
is also absont on the lower slopes in the northwestern part of the
arca, at clevations lower than about 3,500 feet above sea-~level.

The Eastend formetion underlies the Ravenscrag and
wherce the lattor is absont underlies the unconsolidated deposits
throughout the uplands and extends down the northern slopes beyond
the borders of thc Ravenscrag to an elevation of about 3,200 feet
above sea~level. The position of its base is not definitely known,
however, as it grades without apparcnt break into similar beds that
form the upper part of the Bearpew formation.

The Eastend formation is composcd largely of soft grey
clay, shales, and silts interbedded with o few layers of porous
sonds and sandstones. Both the Eastend and the upper beds of tho
Bearpaw formation are thought to be sufficiently porous to bo
water bearing. Several wells in the vicinity of Merryflat post
office, located a fow miles southwest of the municipelity, ore
yielding adequate supplies of drinkable water from thc Eastond

sandstones. It scoms reasonable to suppose that similar aquifers



16w

underlic somc parts of this mumicipality, although depths to
water would probably cxcced 100 feet at most places.

Waters from the lower part of the Bastend and the
upper part of the Bearpaw formations arc usually morc highly
mincralized than waters from the Ravenscrag ond Cypross Hills
formations. On the lowlands in the northwestern part of the
aroa, where the Bearpaw underlics the drift, the bedrock waters
nay be too highly mineralized for houschold usc. At greater
depths the Bearpaw formation is thought to be composed largely
of compact, dark grey to black shales. Such shales yield only
small supplics of water in which the dissolved mineral contout
renders the water unfit for domestic use or for stoclk, For this
reason deep drilling in the lowlands is of quostionable value in

secking a water supply
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 7, Range 25

The ground surface of this township is quite irregularly
rolling, particularly in the northern and western parts., In the
central and southwestern parts the land in some sections is nearly
level or is characterized by gentle slopes. In general, the land
surface rises in a northerly diroction from elevations ranging
from about 3,400 to 3,500 feet in the south, to elovations slightly
greator than 3,800 fect above sca~lovel, along the northern border.
Drainage of the area is southward through Davis and Belanger
crocks, Both strcams arc spring-fed and maintain a fairly constant
flow.

As most of the township consists of range~land, the
ground water resources have been little developed to date. Range
stock obtain woter from flowing springs and from the crecks.

Recent strcom deposits consisting cssentially of clays
and silts, intorbedded with more porous sands and gravels, floor
the coulde bottoms to depths usually less than 20 feet. These
deposits are regarded as the best potential source of water supply
in the unconsolidated deposits. They arc little used, however, as
most of the farm buildings aro situanted on the uplands remotc from
the stream chammels and the few reosidonts situated in the valleys
use spring weter in the houschold., Wells put down in stream
gravels in sections 12 and 15 are reported to yield adoquate
supplies of soft drinkeble water, and it is expected that similar
supplies might be obtainable in these sediments in other parts of
the township.

Water is not so readily obtained from the glacial drift.
The drift is composed largely of compact clay, in which occur a few
isolated pockets of more porous sands and gravels. These pockets

are water bearing in some places, and have beon tapped by two wells



-18-

in section 16. The water is not noticoably nincralized and is
roported to be of cxcellent quelity for houschold usc. Residonts
in scarch of these water supplics arc advised to prospoct locations
with a test auger beforce undergoing the labour and expense of
sinking a well, as the drift aquifers are crratic in their
distribution and may be absent in many sections of the township.

The unconsolidated deposits are underlain by the Cypress
Hills formation throughout the township, with the cxception of a
narrow belt along the valley of Davis ereck, and on the western
side and the valley of Belanger creek. Here the Ravenscrag
formation underlies the drift. The creck valleys in their lower
reaches near the southern border may possibly have becn eroded
down to the Eastend beds that underlie tho Ravenscrag formation,

The Cypress Hills formation is a sourcc of waber in
other townships bordering on the north and east and is rogerded
as o potential sourcc of water in this township. The thickncss
of the formetion probably does not groatly cxceed 100 feet in any
part of the area. A dry hole put down to a depth of 64 feet in
section 20 may not have reachcd the lower beds of the formation
where water is most likely to ocecur, and canmnot be rcgarded as
proof that water does not occur in this formetion in this township.
Waters from the Cypress Hills beds are usually well suited to all
farm rcequirements.

The Ravenscrag formation is also thought to be water-
becaring, and mey bc the sourcc of some of the springs that are
reported to occur in the lower reaches of Belanger croek.
Ravenscrag waters are usually contained in sand beds or coal
seams, gpd'where encountered in other townships to the cast are
reported to be of good quality. Depths to water in the Ravenscreg
beds will probably ronge between 100 and 200 foot, in most parts

of the township.,
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The Eastend formation occurs at depths generally
grecter than 200 feet. This formetion also conteins sandstone
beds that arc regarded as potentiel sources of drinlkable water.
It is doubtful, however, if it would be necessary to sink wells
to this formation in placcs whore the Eastend is overlain by the

younger formations.

Township 7, Range 26

This township consists almost entircly of range-land.
It has an irregular land surface, particularly in tho northern
part. Surfacc clevations rango from an average of about 3,500
feot above sea-level, along the southern border, to slightly over
3,900 foet in the northern scetions. Drainage is carried south-
castward by Sucker and Weaver crccks, and by Lonepinc and other
tributaries of Belanger crcek.

As the township consists chicfly of grazing land its
ground wnter resources have not becn developed. Range stock obtain
wator from the crecks, most of which arc spring-fed and neintain
e fairly constant flow. Some of the springs are also reported to
flow continuously throughout the year.

Although the Recont stream deposits that ocour in the
coulde bobtoms arc possidbly the best potential source of ground
water supply at shallow depths, therce is little need of prospecting
thom os the stroams and springs at most places provide an adaguato
water supply. Should groaoter supplics be roquirced, howover, it is
quite poussible that drinkable woter in suffiocicnt quantity for
Conestic use might be located at dopths gonerally less than 20 foot,
in most of the large streom velleys, particularly if sand or gravel
beds arc cncountercd.

The gleciel drift forming the unconsolidated deposits
throughout the rest of the township is also a pobtontial scurcc of

shallow water supplies. The drift consists largcly of boulder clay,
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interspersed with more porous sand and gravel pockets., The sands
and gravels may be water bearing in some places, particularly if
they are underlain by less pervious clays and shales. Careful
prospecting may be required to locate these water supplies, and
settlers are advised to prospect first the depressions between
the ridges and the bases of steep slopes in preference to the
hills and areas of local till plains., Such waters as may be
obtained from the drift are not expected to be highly mineralized
and should be gquite suitable for the domestic drinking supply.

The Cypress Hills formation is regarded as the most
reliable source of water supply in the bedrock in this regiom.

This formation is thought to immediately underlie the drift
throughout most of the southern third of the township, and it may
cap the uplands of highest elevation in the northern part. These
sands, conglomerates, and gravels usually yield water at depths of
less than 150 feet. The water is as a rule of good quality and

is commonly reported to be soft.

The Ravenscrag formation constitutes the uppermost
bedrock throughout the rest of the township, with the possible
excepbion of the valley of Sucker creck in the southeastern corncr.
It is also expected to be water bearing. The base of this formation
probably lies at an elevation of about 3,400 fceet above sua-level,
The formation consists of sandy shales interbedded with sands and
sandstones, and possibly a few thin coal seams. Most of the springs
that are reported to cccur along the banks of the stroam channels
are believed to criginate in the porous Ravenscrag beds. The
springs were not examined and consequently their exact locations
are not recorded on the map or in the table of wells accompanying
this report. Their waters, however, are reported to be of good
quality. Wells sunk to these aquifers on the uplands between the

stream channels should yield an adequatc supply of water for the
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avorage farm requiroments, although no precdiction can be made as
to the depth it will be nccossary to go.

The Bastend formation underlying the Ravenscrag is
nlso o potential source of water. This formation may underlie
the strocom deposits in the lower wvalley of Sucker crock, in
section 1, at elevations lower than 3,400 fect above sea-lovel.
As these beds occur at depths of 100 to 300 feet, throughout most
of the township, it is improbable that it will be found nccossoary
to sink wells of a sufficient depth to penoetratc this formation

before water is found.

Township 7, Range 27

The land surface in the western half of this tovmship
is characterized by numerous, low, irregular hills, with interven-
ing undreincd depressions or sloughs, and is typical glacial
noraine topography. The castern half, although irrcgular to
steeply rolling, is well drained by the southward-flowing Oxarart
crock, and smaller tributary streams.

As the entire arco consists of range-land its ground
water resources have not been developed. Range stock obtain water
from sloughs, and from the crocks and the springs that flow from
their banks.

Ground water may be obtained at shallow dopths by
sinking wells in the stream deposits that floor the bottoms of
Oxarart coreck and its tributarics. Although wells are rcported
t¢ have been sunk in thosc deposits the sediments arc belicved to
rosomble stream deposits occurring in tho Cypress Hills uplands
and consist largely of sands and gravels, interbedded, and usually
overlain, by loss pervious clays and silts. Since the gravel and
sand aquifors obtain their water chicfly by sccepago {ron the stream
end from springs, their waters should bo quitec suitable for

household use.
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The thickness of the glacial drift that mantles the
rost of the arca is not cxpected to cxeccd 50 feet, and in many
places is undoubtedly much thinner. The drift is thought to be
waber bearing, perticularly in tho moraine~coversd western half
of the tormship. The water may be concentrated in small,
irrogularly shapcd pockets of sand and gravel such as usually
occur intersporsed through the loss porvious bouldor clay. As
the prescnce of thesc pockets is not readily deteeted at the
surface, carcful prospecting may be required in some localitics
before o suitable wator supply is located. The low deprcssions
and draws arc usually rogarded as the most favourable location
for woells in the glacial drift. The drift watcrs arc not
expected to be highly mincralized, and should be satisfactory
for domestic usc.

Three bedrock formations arc considered to immediately
underlic the unconsolidated deposits in differont parts of the
township,

The Cypress Hills formation may be present only in tho
castorn part of scctions 1 and 12. These beds may be water boaring,
although no prodiction can be made as to the yield to be oxpeeted.
Waters from this source are, however, nearly always suitable for
domestic use.

The Revenscrag formation, underlying the Cypresz Hills
beds, is thought to extend below the drift throughout the rcst of
the northeastern half of the township. The Ravenseray coal scams,
and sond or sandstone beds, arc also rogarded as potential sources
of water supply. Somc of the springs that are reportcd tuv occur
ncar the hoadwaters of Oxarart creck arc probably formed by
secpage from those beds. Depths to which it will be nccossary to
sink wells in the Ravenscrag may vary considerably with differcnec

in surface relisf, but they are not expocted to excocd 150 fect,
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Thesc waters are nearly always satisfactory for use in the
houschold.

The Bastond formation ocecurs below tho Ravenseraz ond
oxbonds southword, wderlying the uwanconsvlidated deposits through=-
out the rest of the tuwmship. The Dastend comsists largely of

g interbedded with thick beds of sandstone that are

(%1

shalus, hut it
capable of retaining large supplics of water. In the township

lying to tho southwest, wells sunk to these sandstonc bods yicld
an odeguato water supply for the farms on which they arc located.
Similar aquifers are expocted to vecur in this township. Depth

to water may vary, but it is not oxpeeted to cxceed 200 feet, in
any part of the area. Hence waber is to be oxpected in all ports

of the towvmship, providing wolls arc sunk sufficiently dcop.

Township 8, Range 25

The northeastern port of this township is fairly flat-
lyding, with an average surface elovation of about 3,950 fect above
sca~loevol. Davis crock flows southward through a wico valley that
oxtonas through the central part to cruss the svuthera border of

the township in section 3 at an elevation of about £,650 feot.
“Jest of Davis Creck valley, particularly in the southwestern pard
of the township, the surface is irregular and in some places
deeply eroded by the main valley of Belanger creek, and its
tributery streams.

Farms in the township are confined largely to the more
level northeastern part. The rest of the area iz given over %o
ranch land.

Stream deposits are possibly the most reliable source
of ground water supply at shallow depth. These depoaits, consisting
largely of silts and cluay, interbedded with sands and gravels, floor
the coulée bottoms to depths probably not execeding 20 feet. TFow

wells are reported to have beon pub down in these sedimonts, as
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springs on the valley sides and the crecks supply ample wator

for range stock. Wealers containcd in the valley sodiments should
be of good gualibty, however, and may form an addition to the
water supplies of residents located in the valleys.

The glacial drift overlying the rest of the township
consists chiefly of boulder clay or till. Should water occur in
the boulder c¢lay it will probably be concentrated in small,
irregular pockets of sand or gravel that occur interspersed ab
various horizons through the clay. Ne wells are reported to be
drawing their water supplics from these sediments, although
several wells in the northeastern part of the township have boen
sunk through the drift to the underlying bedrock. Such waters as
may occur in the drift are expected to be satisfactory for
household use, although it is doubtful if many large yields are
obtainable from this type of deposit.

Most ground water supplies of the township are obtained
from the Cypress Hills bedrock formation. These beds immediately
underlie the unconsolidated deposits throughout the township with
the exception of a lowlands along the western side, where in the
absence of the Cypross Hills beds the Ravenserag underlics the
drift.

The water occurs in beds of gravel and conglomerate,
and has been tapped by wells ranging in depth from 4C to 75 feet.
The individual aquifers may be of small areal oxtont, but all of
them together should form o fairly continuous horizon throughout
the aroa where this formntion occurs. The waters encowmtered in
the wells are reported to be soft and are satisfactory for
domo stic usc.

The Ravenscrag formation underlying the Cypress Hills
beds is also thought to be water bearing and may be the source of
some of the springs that are kmown to occur in the wostern part of

"

the township. Depths to thess aquifers in most places will be
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groater than 100 feet from the surface, but are not expected

to exceed 200 foet,

Township 8, Range 26

The surface of this township is, for the most part,
steeply rolling and in places is doeply dissccted by steep~banked
coulbdes. The highest part, with an elevation of about 4,100 feet
above sea-level, lies on the western side of the township within
the Cypress Hills Forest Reserve. On the eastern side clevations
range in general between 3,700 and 3,800 feet above sea~level,
Most of the aree drains southward through Beclanger creek and its
tributaries, although several small streams in the north-central
part flow across the northern border in sections 33 and 34, As
the entire area consists of range-land, the ground water resources
have not been developed. Range stock obtain water from the creeks
and sloughs, and from springs thet commonly occur on the coulée
banks.

The stream deposits are a source of water supply at
shallow depths. These consist chiefly of gravels and sands
interbedded with clay and silts. Although no wells are known te
have been sunk in the township, theso deposits could be expected
to form a sowrce of water supply for summer campers in the Cypress
Hills Park and Forest Reserve, in the west-central parts.

On the uplands, the glacial deposits are also regarded
as potential source of water, particularly in the eastern part of
the township, where the underlying bedrock is less pervious than
that underlying the western uplands. Small, moraine-covered arsas
that occur in sections 11, 23, and 26 are particularly promising,
since this type of glacial drift usually contains pockets of
porous sands and gravels that are capable of retaining moderate

supplies of drinkable weter.
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The Cypress Hills formation is possibly the most
rcliable sourcc of ground watcr in the bedrock. This formation
overlies the uplands throughout most of the western half of the
township and extends down to on elevation of about 4,000 feet
above sea-level. Wells put down in these bods should strike
water at a depth less than 100 feet.

The Ravenscrag formation occurs below the Cypress
Hills beds and extends beneath the drift throughout the rest of
the township. This formation is thought to contain the source
beds of many of the flowing springs that occur at intervals
along the banks of most of the couldes and supply water for the
sumner resort in Cypress park, The spring waters are moderately
soft to hard, and are of cxcecllent quality for drinking. These
aquifers are expected to occur in other parts of the township and

should be encountered in wells at depths lcss than 200 fect.

Township 8, Rangoe 27

Relief of the township is not less than 700 fect. The
lowest elevation, of about 3,300 feet above sea-level, occurs in
section 31. The surface of the western half of the township is
very irreguler, with surface clevations ranging in general from
3,500 to 3,700 feet above sea=-level. Toward the east the surface
rises rapidly to attain a moaximum elevation of slightly greator
than 4,150 feet, on the western side of the township. o weclls
are recorded from the township as the land is devoted almost
entirely to ranching. Small creeks and springs, and possibly o
foew sloughs, provide water for range stock.

Stream deposits, consisting largoly of sands and
gravels, floor the bottoms of the coulées. These are regarded as
a source of ground water, particularly for residents who arc in
search of houschold supplies at shallow depths of less than 20

feet. As the water in the sand and gravel beds is derived chiefly
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from springs snd by secpage from the streams, the water should
be guite suitable for drinking.

The glaciel drift forming the surface deposits
throughout the rost of the township is also a potential sowrce
of water at shallow depths. The thickness of the drift is
undetermined, but it probably does not excecd 50 fcct, and it is
no doubt muchthinner on the steeper hill-sides and on the uplands
in the eastern part of the area. The drift consists chiefly of
till, interspersed with irrcgular pockots of well-sorted sands
and gravels. The porous beds may be more numerous in the
irregular, moraine-covered arca that cxtends southward through
the southwestern part of the township, and at the bases of slopes
or in the draws wherc materials may have washed down from tho
hill~sides. Owing to the irrcogular distribution of the wator-
bearing beds in the drift it is usually necossary to sink several
wells before locating a water supply. The drift waters in this
township are cxpected to be satisfactory for domestic usec.

The bedrock formations underlying the unconsolidated
deposits in this township arc also thought to be water bearing.
The uplands, including most of the castern third of the towmship,
is underlain by the Cypress Hills formation, outcrops of which arc
quite common on the steeper slopes. Thesc beds are usually water
bearing at depths ranging from 40 to 150 feet. Waters obbaincd
from the formetions in other parts of tho municipality are reported
to be soft and are satisfactory for domestic usc.

The Ravenscrag formation occurring below the Cypress
Hills beds moy extend down to an elevation of about 3,600 feet
above sca~level. It extends beyond the borders of the Cypress
Hills formation and is present throughout the rcst of Tthe township
with the exception of the northwestern slopes and part of scction 6,

where surface clevations range lower than 3,600 fecot. The sand beds
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ané conl seams of this formation arc belicved te be the source of

somo of thoe springs that arc roported to occur on the couléde
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wguifers should be cncounterced in wolls ot depths

l3ss than 200 feet im places underlain by the Rovonscrag.

G

The Zastond formation is olso regarded as o potenbtinl
source of water. This formation, curnsisting largely of shales
intorbeddod with finc- to medium~groined sands and sandstoncs,
wrierlies the Ravenscerag, or in the abscnce of the Ravenserag
underlics the drift deposits throughout tho townmship, with the
cxcoption of a small arca in soctions 31 and 32. Herc the Bearpow
formation undorlics the drift at clovations lower than about 3,350
above sca~lovel, It is quite probable that the Bastend sands may
form aquifers containing drinkablce waters, although the Jdopth to
the agquifors and the quality of water obtainable arc oxpoeted to
vary considerably in diffcrent localitics.

The Bearpaw formation occurs at too greet dopths in
most parts of the area t¢ be rogarded as a practical source of
water supply. It may contain water-bearing sand beds in its upper
part, but these waters arc usually foirly highly mineraliszod and

in some pleces may be undrinkable.
Township 9, Range 25

Most of the southeastern half of this township consists
of high-level benchland, with an everage clevation of about 4,000
feet above sca~lovel, The northwestern half is situated on the
northern slope of Cypress hills, with surfacc clevations ranging
from 4,000 fecot on the edge of the bonchland to an elevation of
5,200 foct obovs goa~lovel, in the viecinity of the northwostern
corner of the towuship. Tho steep slopes are irregular to
hillocky ond are partly covercd by o growth of poplar and willow.
Thesce arcas are not satisfactory for cultivation and aro uscd

-
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largely for grazing. Scetions 24, 25, and the ¥2.%, scction 26,
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form tho Meple Creck Indian Roserve. A fow scctions in the flat
benehlond in the southcastern port are farmed.

Springs arc the chicf sourcc of water supply in the
township. They occur at irregular intervals elong the northern
slopcs at elevations ranging from about 3,280 to 4,000 fect above
soo~-level. At all placcs thoy are roported to flow from the
glacial drift, elthough many of them, particularly thosc on the
upper slopes, arc believed to have their origin in the underlying
bedrock aquifers. The spring woters arc all rcported to be
satisfactory for stock and domestic requirements.

The glacial drift forming the surface deposits on the
northern slopes is composed chiefly of silts and clays that have
been partly reworked by stream action. Pockets and thin beds of
well-sorted sands and gravels have been washed into the strcam
choannels and depressions, botween the ridges. These porous beds
may be water bearing in some placcs, particularly if they arc
sealed at their lower end by impervious clay. Wells cncountering
these supplics arc not expected to exceed 20 feet in dopth, and
their waters should not differ greatly from the spring waters.
Wotcr~bearing sand and gravel pockets may be reletively scarcc in
the drift mantling the southeastern benchland, and residents arc
advised to oxtend wells inte the underlying bedrock formotions.
The bedrock throughout the uplands consists of porous sand and
gravel beds of the Cypress Hills formation and offers little
resistance to the dowmward flow of the ground waters.

Wells sunk through the drift cncounter the underlying
Cypress Hills Beds at an average depth of about 40 feet. Water
was struck in two of thesc wells, locatod in sections 12 and 15,
at depths of 55 and 60 feet. A third well put down to o dopth of
65 feet, in section 14, failed to encounter water.  Other aquifors,

however, are cxpccted to occur at groater depth, down to the base
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of the formetion at o dopth of ebout 150 feoet. Where cncountered,
the woter is reported to be soft and the supply is sufficicnt for
tho rcquirements of the farms on which the wells cre located.

The Revenscrag formation underlying the Cypress Hills
beds may also underlie the unconsolidated deposits on the northern
slope down to an elevation of about 3,400 feet above sea-level.

The rest of the township, including slightly more than sectioms 31,
52, and 33, is underlain by the Eastend formation.

Both these formations are believed to consist of shales
that are interbedded with sands and sandstones and are regarded as
a potential source of water supply that should be made available

by sinking wells nowhere greatly exceeding 100 feet in depth.

Township 9, Range 26

This township is located on the northern slope of the
Cypress Hills uplands. Elevations range from an average of about
3,000 feet above sea-~level on the northern border to a maximum of
about 4,000 feet on the top of the upland in section 6, The
surface is irregular and deeply carved by numerous, small stream
chamnels through which small stremms flow down the slope to the
north. Owing to the steep gradient tho run-off in the streams is
rapid, but since part of the water is derived from springs some
of the streams meintain a fairly constant flow.

With the exception of the springs the stream doposits
are probably the most relisble source of ground water at shallow
depth. These deposits floor the couléc bottoms and cousist chicflly
of sands and gravels interbedded with tho less pervious silts.
Wells sunk in the sand and gravel beds usually strike water at
depths of less than 20 feet. The water is reported to be hard
and drinkeble.

The glacial drift is the immediate sourcc of the springs

that occur on the coulée banks, although thesc waters may originally
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have come as scepage from the underlying bedrock. Most of the
spring waters are hard, but at only a fow placos arc they
reported to contain any appreciable amounts of mineral salts in
solution.

Wells put down in the drift cncounter water that is
morc variablce and usually morc highly mineralized than the spring
water., Several wells situated in scetions 14 and 16 arce rcported
to yield water that is "alkaline" and "sulphur" bearing. In one
well on the latter section the mineral salt concembtration in the
woter was so great that stock would not drink it. As fow wells
have been put down in the glacial drift in other parts of the
township it is not known if this typo of water is common at
shallow depths in the drift in other parts of the area., It is
probable, however, that apart from the shallow sand and gravel
pockets that usually occur interbedded with the clay at the bascs
of steep slopes, little water may bc obtained from the drift.
Residents in search of water in the unconsolidated deposits are
advised to sink wells in the draws and coulée bottoms in
preference to the ridges.

The Cypress Hills, Ravenscrag, Eastond, and Bearpaw
formations occur below the drift in descending order down the
slope to the north. The Cypress Hills beds occur only in the
highest uplands in the southcast and southwestern parts at
2levations groater than about 3,800 feet above sca-level, A large
spring that occurs in the SW.3, section 6, although flowing from
thoe drift, may have its origin in the basc of this formation. The
woter is reported to be hard and clear and can be used for
domestic purposes.

The Ravenscrag formation may extend down to an clevation
of about 3,500 feet above sea-level, and is confined largely to the
southern and southwestern sections of the township. Sand beds,

and possibly coal seams in this formation, may bn water-bearing,
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although depths to the productive beds will not doubt vary
owing to the great range in surface elovations in different parts
of the arca.

The Eastend formation occurring below the Ravonscrag
mey extend down to an elevation of about 3,200 feet above sca~level
and underliecs the mantle of drift throughout most of the southern
two~thirds of the township. Since springs are reported to be
flowing from the drift in arcas underlain by Eastend beds it is
precsumed that some of these are caused by seepage from the bedrock
and that these aquifers might be penetrated by sinking wells. No
prediction can be made as to the depth to the water-bearing beds,
however, owing to irregularities in the topogrephy and to the
variable thicknesses of the overlying drift.

The Bearpaw formation is regarded as the least favour-
able of the bedrock formatioms for the occurrence of water. Porous
sands are usually scarce in the Bearpaw and its waters wherec
encountered are as a rule highly mineralized, rendering them in
some places unsuitable for drinking. Residents situated in the
northern part of the township where this formation forms the
uppermost formation are advised to confine their search for water

to the unconsolidated deposits.

Township 9, Range 27

Elevations in this township range from sbout 2,800 feet
in the valley of Gap creek in section 32, in the northern part, to
slightly greater than 3,800 feet above sea-level on the highest
point in the southeastern corner of the area. The land surface is
quite irregular and is dissected by the numerous, small, northward-
flowing tributaries of Gap and McShane creeks,

Ground water supplies of the township are obtained at
the present time entirely from shallow wells sunk in the umconsoli-

dated deposits. The glacial drift consists largely of boulder clay
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and silt of variable thickness. The upper part of the drift has
been reworked by stream action, so that now fairly thick deposits
of well-sorted sands and silts may occur at some places in the
northern part of the township where the stream gradient is less
steep, These flood-plain deposits are the chief source of water
supply, as most of the wells are situated in the draws and creeck
bottoms. They do not usually execcd 16 foet in thickmess. The
water ocecurs at nearly all ploces in beds of gravel buried under
several feet of clay or silt. The mincral salt conceuntration of
the water varies widely from place to place, so that no prediction
can be made as to the type of water to be expected at any well
location. Only one well, situated on section 10, is reported to
yicld water that is so highly mineralized as to be umdrinkable.
This well was put down to & depth of 80 feet, but it is thought
to obtain most of its water supply from a gravel bed at a depth
of 10 feet. This is the only deep well recorded from the township.
It seems probable, however, that at many places water~bearing
gravels might occur at the contact of the glacial drift and the
underlying bedrock. The presence of these beds can only be
ascertained by sinking wells to the bedrock. This undertaking is
recommended only in places where the shallow drift and Recent
stream deposits have proved unproductive.

The bedrock formations may be water bearing only in
the southeastern half of the township. The Ravenscrag beds
immediately undsrlie the drift only in section 1 and in the southern
parts of section 2 at elevations greater than about 3,600 feet above
sea=level., The Eastend formation occurring below the Ravenscrag
extends farther down the slope to an elevation of about 3,300 feet.
Both these formations are known to contain porous sands and sand-
stones that are capable of retaining ground water. No generaliz-

ations can be made regarding the depth of well required to penetrate
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these beds, however, due to the great variations in tho surface
relicf from place to place,

The Bearpaw formation underlies the unconsolidated
deposits throughout the lowland part of the township at elevations
lower than 3,300 feet above sca-level and is not expocted to yield
any large supplies of drinkable water. Residents in this part of
the area are advised to confine their search for water to the

overlying unconsolidated strcam deposits and glacial drift.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF

NO.81, SASKATCHREVAN

T omanaa AT 7] E o o 7 5l
test of 3rd meridian Range 28{29(30({28(29|30(28{29 |30 |cipality
Total No. of Wells in Township 7/ 0] 0/11] 01 0]32/29)18: 97
No. of wells in bedrock 110/ 0] 4]0} 0! 3i 0|0 8 [
No. of wells in glacial drift 4/ 0/ 0] 3| 0'0,29/24112| 172 B
No. of wells in alluvium 21 0|l 0| 4| 0| 0} O] 5] 6y 17
Pormanency of Wator Supply
Ho. with permanent supply 1 5101 0{11; 0| 0i29/23|15| 83
No. with intcrmittent supply i 0] 0] 0] 0] 0]C | 413 8
No, dry holes 210/ 0| O| O} O 21 2 O‘ 6 —
Typcs of Wells
Wo, of flowing artesian wells 0/]0]0)0)0106j0 030, O i
No. of non-flowing artesien wolls | 010} 0/ 0j 0/ 0} 0f 0f 1] 1 i
No. of non-artesian wells 5/ 0] 0j11] O OLSQ 27|17 90 !
Quality of Water | !'
No. with hard wator ol o] o] 0| ol o] 7/27i16] s0
No. with soft water 5] 0] 011} 0, O 2_31_*0_ 2 41 [
No. with salty water 0{0, 04040} 010 00| O l
No. with "alkaline" water 0/ 0{0] 0|0} 0|0 4|10/ 14 T
Depths of Wells i ‘
No. from O to 50 foot decop 6/ 0| 0. 9]0 C|28 28'17 88
Nc. from 51 to 100 feet dcep 1,0 0] 2 O! 9“‘47_1 1 9
No. from 101 to 150 feet doop 01010/ 0]0]0)10 0]0 0
Yo, from 151 to 200 feet deep 010,000 0.0 00 0
Wo. from 201 to 500 feet dcep 0,0[0]0l0]0O]O 00O 0O I
Yo, from 501 to 1,000 fect deep 01010, 0101 010 C| O 0
No. over 1,000 feet decp 0/0]0 0j0j0]0O C O 0
How the Water is Used .
¥o. usable for domcstic purposcs 51010111 0| 026 16|16 74
No. not usable for domestic purposes| 01 0| Ol O) 0] 0] 4/11) 2| 17 ]
No. usable for stock 51001110 0 30 2.6.,.}1_‘.9.?“,-,.-'_
No. not usable for stock 0jojo/loroj 0] d 151 2
Sufficiency of Water Supply i
Noe. sufficicnt for domestic nceds 5/ 0] 0{10| 0| Ol 23 14! 80 I
Yo, insufficient for domestic nceds | 0100/ 1:0| O 2 4| 4, 11
No. sufficient for stock needs 410 0/10]0] 0126 17} &/ 62 j
No. insufficiont for stock necds 1/0j0[ 10l 0] 410/13] 29 |




ANALYSES AI'T QUALITY OF WATER

Genoral Statement

Bemples of water from representativo wells in surface
deposits and bedrock were teken for analyses. Except as
otherwiso statod in the table of analyses the samples were
analysed in tho laboratory of the Borings Division of tho
Goological Survey by the usual standard mothods. The
qpantities of the following constituents were determined;
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxide by difference, sulphate, chloride, and
alkalinity, The alkalinity referred to here is the calcium
carbonate equivelent of all acid used in neutralizing the
carbonates of sodium, calcium, and magnesiume The results of
the analyses are given in parts per million=-that is, parts
by ﬁeight 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 exemined for bacteria, 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 contents
Waters that are higﬁ in bacteria content have usually been

polluted by surface waters,

Total Dissolved Mineral Solids

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

have a taste due to the dissolved-mineral matter, Residents



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

Mineral Substances Present

Calcium and Magnesium

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

Sodium

The salts of sodium are next in importance to those
of caleium and magnesium, Of these, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soilss When there is a large emount of sodium sulphate present
the water is laxative and unfit for domestic use. Soaium
carbonate (Na.2005) "black alkeli", sodium sulphate "white
alkali®, and sodium chloride are injurious to vegetations
Sulphates

Sulphates (S04) are one of the common constituents of
natural water. The sulphate salts most commonly found are
sodiun sulphate, magnesium sulphate, and celoium-sulphabe {CaSO,).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

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

Iron

Iron (Fe) is dissolved from meny rocks and the surface
deposits derived from them, and also from well casings, water
pipes, end other fixtures, Mors than 0.1 part per million
of iron in solution will settle as a red precipitate upon
exposure to the eir, /A water that contains a considerable
amount of iron will stain porcelain, enamelled ware, and
clothing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost completely removed by aeration and filtration
of the water,

Herdness

Calecium and magnesium salts impert hardness to water.
Hardness of water is commonly recognized by its soap-destraying
powers as shown by the difficulty of obtaining lather with soap.
The total hardness of a water is the hardness.of the water in
its originel state, Total hardness is divided into "permanent
hardness" and “temporary hardness". Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the emount of mineral salts that cannot be
removed by boiling, Temporary hardness is the difference
between the total hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling. Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium and iron, and permenent hardness to the sulphates

and chlorides-of calcimm. and magnesium. The-permanent _hardness



can be partly eliminated by adding simple chemical softeners
such as ammoniea or sodium carbonate, or many prepared softeners.
Woter that contains a large amount of sodium carbonate and
small emounts of calcium end 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. Many of the Saskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; when'the
total hardness exceeded 3,000 parts per million no exaot
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 somé cases were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they coms from the welis probably is higher than

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

No samples of water were taken for amalysis from this
municipality by the Geological Survey. The following discussion
of the gencral characteristics of these watcrs is bascd upon
opinions of the residents and upon analyses of waters taken from
adjoining municipalities where the source beds show closc
similarities.

Nearly all the waters obtained from the stream deposits
apparently contain only small concentrations of mineral salts in
solution. Most of them are soft or moderately hard. This type of
water 1s expected to be of fairly general occurrence in the coarse
sediments flooring coulées or scattered along the lower hill
slopes. The aguifers consist largely of well-sorted gravels and
hence the waters contain only small amounts of salts in solution.
The spring waters that seep from the bedrock on the sides of the
coulées are the source of at least part of the water found in these
sediments. These waters contain only small concentrations of
mineral salts in solution and owing to their fairly rapid
circulation through the gravels they are afforded little opportunity
of dissolving additional salts. In the northwestern part of the
area, the stream. sediments are derived partly by erosion of the
marine shales of the Bearpew and Eastend formations. The salts
inherent in these shales may be taken into solution in some places
in sufficient quantity to render the water unsuitable for household
use.

The boulder clay comprising much of the glacial drift
contains inherently large amounts of readily soluble mineral salts,
and hence waters from the drift in this part of the mumiecipality
may be highly mineralized. The so-called "alkali" waters usually
contain sodium sulphate (Ney80,), megnesium sulphate (MgSO,),

calecium carbonate (CaCOz), and common salt (NaCl). These salts are
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listed in the decreasing order of their relative abundance. The
sulphates of sodium and magnesium are the most harmful salts
present. Waters containing in excess of 1,000 parts per million
of both these salts tend to have a laxative effect when drunk by
persons unaccustomed To highly mineralized waters, although waters
containing concentrations of nearly twice this amount are in many
places used for drinking in different parts of the province
without imparting any noticeable ill effects.

The drift waters encountered on the uplands are
renarkably free from any large mineral salt concentration., The
drift here is more porous then that commonly found on the lower
plains, The underlying bedrock is also porous at most places
and allows a free downward percolation of ground water and thus

the greater part of the readily soluble salts has been rcmoved.
Water from the Bedrock

Waters obtained from the Cypress Hills formation
contain very low mineral salt concentrations. The Cypress Hills
sediments are composed largely of quartzite pobbles and sand
grains, firmly cemented in places by lime carbonate. The carbonates
arc the only readily soluble salts presont, and form the chief
constituents in waters from this formation. The carbonates of
calcium (CaCOS), and magnesium (MgCOS), are usually present in the
greatest abundance, with calcium carbonate forming the predominant
salt. These compounds are tasteless, and are regarded as harmless,
but they contribute to the hardness of the water. A large part of
this hardness is temporary, and may be removed by boiling the water.

As no wells are reported to yield wabter from the
Ravenserag formation, the quality of its waters is not known so
well as that of the waters from the Cypress Hills formation. The
waters may contain a slightly higher average mineral salt

concentration, although it is doubtful if at any place they are too
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highly mineralized for domestic use.

The Eastond and Bearpaw formations in many cases yield
wabter containing lerge amounts of the laxative sulphato salts.
Their waters are so variablce, however, that it is difficult to
predict the typs of water that may be expscted in any one locality.
Ingneral, the sandstone beds in the upper part of the Bearpaw and
in the Eastend formations yield drinkable waters. Supplies from
the sandy shales and fine silts are more highly mineralized. The
concentration of dissolved sodium sulphate and sodium chloride
(common salt) may increasc with depth in the Bearpew formation to
such an extent that waters obtaincd at horizons morc than 200 fcct

below the top of the formation may be unfit even for stock

watering.
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