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GROUND WATER RESOURCES OF THE PURAL MUNICIPALITY
OF NO. 80

SASKATCHEWAN

INTRODUCTION

Lack of rainfell during the years 1930 to 1934 over
.a large part of the Prairie Provinces brought about an acute
shortage both inm the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
required for domestic purposes and for stock., In an effort
to relieve the serious situation the Geological Survey
began an extensive study of the prgblem 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 Saskatchswan south of the north boundary of township
32, was éystematically examined, records of approximately
60,000 wells were pbtained, and 720 samples of water were
collected for amalyses., The facts obtained have been
clagsified end the information pertaining to any well
is readily accessible, The examination of so large an arca
and the interpretation of the date collectod were possible
because the bedrock geology and the Pleistoccnc doposits
had been studied previously by MéLearn, Warren, Ross,
Stansfield, Wickenden, Russell, and othors of tho Geological
Sur&ey. The Departmont of Natural Resources of Saskatchewan
and loecal woll drillers assistod considorably in supplying
soveral hundred woll rocords. The basc maps used were
supplied by the Topographical Surveys Branch of tho Department

of the Interior,.
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Publicetion of Results

The essential information perteining to the ground

weter oonditions is being published in reports, one being isesued
| for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincial and Federal Departments, where they can be consulted
by residents ef the municipalities er by'other persons, er they -
may be ebtained by writing direct to the Director, Bureasu ef
Economic Geology, Department ef Mines, Ottawn. Should anyone
requiro more detailed information than thet contained in the
reports such additionel information as the Geolegicel 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, and meridian concerning which further information is
desired.

The reperts are written principally for farm
residents, municipal bodies, and well drillers who are either
plamming to sink new wells or to deepen existing wells,
Technical terms used.in the reports are defined in the glossary,

How to Use the Report

Anyone desiring information absut ground water in
any particular loocality should read first the part dealing
with the.municipality as a whole in order to understend more
fully the part of the report that deals with the plaece in
which he is‘;nterested. At fhe same time he shculdistudy the
two figures asccompanying the report. Figure 1 shows the
surface and bedrack geology™es related to the ground water
supply, end Figure 2 shews the relief and the lecation awd
type of water wells. Relief is shewn by lines ef equal

elevation~oalled”*ocnbaurﬂ“. The -elevetrionabeve-sea~lovel



-3~

is given sn some or all of the contour lines en the flgure.

If one intends to sink a well and wishes te find
the epproximate depth'to o water-bearing horizon, he must
learn: (1) the elevation of the site, and (2) the prebable
elevation of the weter-boaring bed, The elevation ef the well
site is obtained by marking its peositien on the map, Figure 2,
and estimeting its elevation with respect to the two contour
lines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table o{
Well Records accompanying each report san-be used. The
appruiimate elevation of the wnter=-benring horizon at the well-
site can te obtained from the Table of Well Records by noting
the elevation of the water~bearing horizen in surrounding wells
end by estimaoting from these known elevations its elevation aF
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 unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less reliable, because the water=bearing
horizon may be ineclined, or mey be in lenses or in sand beds
wiich may lie at varicus horizens and may be of small lateral
extent., In calculating the depth to water, care should be teken
that the waterw~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,s Froem the data in the Table

l-If the well-site is near the edge of the municipality,

the map and report dealing with the adjoining-
municipality should be consulted in order to obtain the
needed information about nearbdy wells,
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of Well Records it is also possible to form some idea of the
quality end quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

Alkaline. The term "alkeline" 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 end
magnesium sulphate in solution, Water that tastes strongly ef
common 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 of earth, clay, silt, sand,
éravel, and other material on the flood-plains of modern streems
end in leke beds.

Aquifer or Water~bearing Horizon. A water-bearing

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

Buried pre-Glécial Stream Chanmmels, A channel

oarved into the bedrock by a stream before the advance of the
continental ice~sheet, and subsequently either partly er whelly
filled in by sands, gravels, and boulder clay deposited by the
ice=sheet or later agencies,

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

Coal Seam, The seme 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 map joining points that have
the same elevation above sea=level, |

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Canada_many -thousands-of years

age.
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Escarpments A cliff or a relatively steep slope
separating level or gently sloping areas.

Flood=-plain. A flat part in a river wvalley

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

Glaciel Driftes 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 ar boulder clay. The glacial drift
occurs in several forms:

(1) Ground Moraine., A boulder cley er till plain

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

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glecial drift thet 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) Glacial Outwash. Send and gravol plains or

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

(4) Glaoial Lake Deposits., Send and clay pleins

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

Ground Water, 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 sbove the point at which 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 Lend Surface. The surface of the land

before it was covered by the continental ice~sheet.

Recent Deposits., 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 or covering

of alluvium and glaclal drift consisting of loose sand,
gravel, clay, and boulders that overlie the bedrock.

Weter Table, The upper limit of the part ef the

ground wholly seturated with water. This may be very neer
the surface or many feet below it.

Wells, Holes sunk intc the earth so as Yo reach a
supply of water. When no water is obtained they are referred
to as dry holes, Wells in which water 1s encountered are of
‘hree classes.

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

called Flowing Artesian Wellse

(2) Wells im which the water is under pressure but

does net rise to the surface., These wells are called Non-

Flowing Artesian Wells.

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

the water table. These-wells are called Non=Artesian Wells,
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NAMES AND 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 of 50
feet, and -vhich ecccur as iseclated 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 tv a series

of conglomerates and sand beds which occur in the southwest
corner of Saeskatchewan, and rests upon the Ravenscrag or older
formations, The formation is 30 to 125 feet thick,

Ravenscrag Formation. The name given to a thick

sories of lighte~cnaloured sandstones and 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,

Whitemud Formetions The name given to a series of

white, grey, and buff coloured clays and sands. The formation
is 10 to 75 feet thicks At its base this formation grades

in places into coarse, limy send beds having a maximum thick=-
ness of 40 feet,

.Eastend Formatione The name given to a series of

fine=grained sands and silts, It has been recegnized at
various localities over the southern part of the province,

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

Bearpaw Formation. The Bearpaw comsists mestly of

inooherent dark grey to dark brownish grey, partly bentenitic

shales, weathering light grey, or, in places where much iron
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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 a maximum thickness of 700 feet or somewhaﬁ MO €

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 northeastwnrd into merine sheale, The principal
area of transition is in tThe 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 1t has a thickness of severai hundred feet.

Marine Shale Series, This series of 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,



WATER-BEARING HORIZONS OF THE MUNICIPALITY

Rural Municipality, No. 80, comprises an area of 324
square miles on 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 22, 23, and 24,

W, 3rd mer, There are no towns within the area, The chief
trading centres lying in adjoining districts are the town_bf
Eastend and the village of Ravenscrag, situated on the Shaunavon
Branch of the Canadian Pacific roilway = short distance south of
the municipality, and the town of Maple Creek, situated on the
ﬁain line of the same railway, about 12 miles northwest of the
northwest cormer of the municipality.

The maximum relief of the municipality dpproximates 750
feoet, The groator part of the area consists of a modoratoly
rolling upland that in some placos is dccply dissectod by woll
developed northern and southcrn drainage systoms, In many places
the interstream areas form regions of comparatively level benchland,
with surface elevetions ranging from 3,600 feet above sea-level on
the lower slopes to 3,950 feet in the central part of the muni-
cipality.

Drainage of the southern two-thirds of the municipality
is to the south, through tributaries of Frenchman river, forming
pert of the Missouri draineage system. The northeast corner of the
municipality drains to the north by Bone creek, a part of the
Saskatchewan River drainage system. The headwaters of the northerly
flowing Skull, Bear, and Piapot creeks drain small areas along
the northern boundary. The streams of both the north and southern
parts have excaveted deep, stecp-bankod coul®es, the mein chamncls
of which ¢ross the north and southern bordors, at cleovations betwoen
3,200 and 3,300 feet above sea=-lovel, The largest strcams in the
arca are the North Branch of Froenchman river, which flows southward
through townships 7 and 8, range 22, and crossos the southcrn.bordor
in tho southoastern part of township 7, range 23, and Fairwell crcek,

which flows southward through rangc 24,



As the stream ghannels have a fairly steep gradient, the
surface run-off is rapid, Most of the streams, however, are fed
by springs and maintain a fairly constant flow of clear water
throughout the year, These streams form the chief source of water
for range stoék, and the springs are utilized at many places for
domestic uses where they are convenient to farm or ramch buildings.

As the farms are confined largely to the higher beushen;
where springs are not of common occurrence, these residents have
been obliged to sink wells for their water supplies in the uncon-

solidated deposits or inmto the underlying bedrock,
Wet er-bearing Horizons in the Unconsolidated Deposits

The unconsolideted deposits consist of Recent sedimonts
laid down by flood waters in the bottoms of the stream channels,
and the glacial drift that mantles the bedrock throughout the rest
of the area,

In the stream deposits, ground waters accumulate in the
porous beds of sand and gravel that occur interspersed through,
the less pervious clay and silt that forms the major part of thoea
deposits, The small stream channels usually have a stcep gradient,
and their deposits consist largely of coarser sedimecnts thinly
distributed over the valley bottom., Such deposits rocadily lose this
water by underground flow, and are not likely to contain any large
supplies, unless they are constantly replonishcd by springs scoping
from the valley sides or by direct sccpage from the strecams, In the
larger stroem chamnels, such as tho North Branch of Frenchman river
end Fairwell ereek, tho gradient is moro gentlec and tho doposits
consist largely of the fine grained silt and clay such as would be
carried away by more swiftly flowing stroams. Thesc finc sediments
arc interbedded with coarsor sands and gravcls that arc usually
wator+bearing, A number of wells arc yiclding watcer from thc stream
doposits in various parts of the municipality., Most of tho;o wells

arc not ovor 15 feot in depth, and thc water-becaring bed in ncarly
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all places consists of gravel, The supply varies, but in most of
the wells it is adequate for the requirements of the farm on which
the well is located, These waters are all reported to be of
excellent quality for domestic use, and most of them are soft or
only moderately hard.

The glacial drift overlying the rest of the municipality
consists essentially of boulder clay interspersed with, and in some
places underlain by, well-sorted sands and gravels. This drift
was debosited by a great contimental ice-shoot that many thousands
of years ago spread in a general southwestorly direction over the
province of Saskatchewan. At somoc places whorc the ice-sheot paused
for any considerable poriod of timo during its gradual rotrcat, it
deposited an uneven and possibly greastor accumulation of bgulder
clay interspersed with well-sorted bods of sand and gravel. The
ground surfaco of such arcas is irrogularly rolling and charactorized
by numerous low hills and intorvoning undrainod doprcssions or
sloughs, and thoy arc roforrod to as morainos as distinguished from
the loss rolling aroas of ovenly distributed drift doposite known as
till plains, Thc moraines in this municipality arc confincd largoly
to arcas of higher land in range 22, whore they occur as irrogular-
shaped doposits in the southorn part of township 7, tho wostorn side
of township 8, and through the northcrn part of township 9, The
thickness of tho glacial drift probably nowhoro groatly excocds 50
feet on the uplands, At many placcs over the steoper valley slopes
it is very thin and at some localitiocs the boedrock is oxposcd at the
surface, Little ground water is obtainable from thc bouldcr clay,
and such water as doos occur is concontrated largely in omboddod
porous pockets of sand and gravol, dwing, howovor, to the gonerally
pervious character of the ﬁnderlying boedrock, thosc gedimonts in most
places are unable to retain any large water supplios. Tho erratic
distribution of the watcr-bearing bods also rcduces tho possibility

of locating & wetor supply ot places convoniont to foarm buildings,
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The low depressions and draws between the ridges are generally
regarded as being more favourable for the occurrence of water-
bearing beds than are the ridges or level till plains,

Wells, producing from the drift, range in depth from 10
to 50 feet, The yields of the individual wells are reported in
nearly all cases to have decreased in the drought years prior to
and including 1935, Many of the wells when visited in 1935 were
yielding sufficient water only for household usc, and few large
yields wore reported, These wators, howover, are all of good
quality, and arc being uscd for the housohold drinking supply.

Most of them arc soft or only modcratoly hard,
Wetor-Boaring Horizons in tho Bedrock

Five bodrock formations known as thc Cypress Hills,
Ravenscrag, Whitomud, Eastond, and Bearpaw, arc known to immcdietoly
underlio the drift or Rccont doposits in diffecront parts of the
municipality. All of these formations at onc timo, prosumably,
extendod over the bntire arca. Erosion, most of which took placo
prior to tho doposition of tho glacial drift, has rcduced the
original thickness or entirocly romoved thc upper formations in some
parts of the area, Still lator orosion by the North Branch of
Frenchmen river and Fairwell crcck, im thc southern part of tho arca,
has cut through the upper four formations into tho lowost or
Bearpaw formation, Outcrops of the various formations may bc soon
et meny poimts on the valley sides.

The uppermost, or Cypress Hills, formation is composcd
essentially of alternating layers of medium~ to coarse-grained
sands and sandstones, and hard, cemented quartzite conglomerate.
This formation caps the uplands that extend over most of the muni-
cipality, down to elevations ranging from about 3,650 feet above
sea-level in the northwestern part to 2 minimum of about 3,400
feet in the northeast corner. The base of the formation in the
southern part of the area occurs at an average elevation of about

3,500 feet above sea-level,
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The Cypress Hills formation is the chief source of
water supply from the bedrock, Water is encountered in wells sunk
to depths ranging from about 40 to 150 feet, The upper water-bearing
beds do not occur at any definite horizon, but appear to be inter-:
spersed at irregular intervals through the formation, Where lower
beds have been encountered they provide more constant water supplies,
and they may form a fairly continuous horizon overlying the less
pervious beds of the Ravenscrag formation throughout large areas,

At places where the stream channels have cut through the porous beds
that form the aquifers, springs are found., Theosc springs are a
common occurrence in all parts of tho municipality that havo suffered
any extensive denudation,

The water from the Cypross Hills bods is invariably of
good quality, and in many places is rcported to bc soft or only
moderately hard,

In very few places has it bcon noccssary to sink wells
through the Cypress Hills beds into tho undorlying Ravenscrag
formation, in order to obtain a wator supply. The Ravenscrag, however,
forms the bedrock immediatcly undorlying the drift in a fairly oxtensive
area of lowlands along Fairwoll Creek and the North Branch of
Fronchman Rivor valleys, in the southern half of thc arca, and in a
narrow belt extending along the northern bordcr of township 9, range
24, This formation consists chiefly of silts and soft shales inter-
bedded with variable thicknesscs of san@s and sandstoncs, and
occasionally thin scams of lignite coal, The sands are usually groy
to greenish grey, but weather to a light groy or buff in rock
exposures, The colour of the shalcs rangos through a scriocs of dark
greys, greon, and browns, with thc darker colours prcdominant, par-
ticulerly in the lower beds, The sand and coal scams arc sufficiently
porous to form reservoirs for ground water, and may be the sourcc of
many of the springs that are ropo;ted 4o occur in theo coul®es in the
southern part of the municipality, Soveral wolls are also yioclding
wetor from these aquifors. Those wators are of good quality, and
apparcntly do not differ cssontially from other waters obtainod in the

municipality.
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Beds of white clay forming the Whitemud formetion are
known to occur bclow thc Ravenscrag in thc southcastern corner of
thc municipality, This whitc clay whore it outcrops forms a con-
spicuous whito band along thc banks of Fronchman River wvalley, just
south of tho aroa, and it probably cxtcnds northward through at
locast tho southern townships of this municipality., It is doubtful,
howover, if it is continucus over the eontirc arca, as it is known
to havo boon considorably crodod boforc the Ravonscrag bods were
deposited., The Whitomud is not regerdcd as a potontial wator-
bearing formation, although it scrvcs as a markor scparﬁting the
Ravenscrag from tho undorlying Eastond formation, and can be roadily
rocognized in well samples, It occurs at clevations of about 3,350
to 3,400 feot abovo soa-level, and should not bo confusod with bcds
of a white, calcareous clay that occasionally occur intersporsod
through the Cypress Hills formation, at much highor clecvations, -

The Eastond formation underlios the cntirc arca bolow tho
Whitomud, or in its absenco occurs bolow thc Ravenscrag formation,
excopt in the doop wvalleys in the southorn parts wboro stream crosion
hes cut down into the underlying Boarpaw formation, Tho Eastond
formation is composed largely of grey clay shalos and silts, intor-
bedded with a fow, thin, porous layers of sand and sandstonoc, Its
tasc probably occurs at an elcvation of about 3,250 foet above sca-
lovel, although its position is not decfinitcly detormined, as it
epparcntlr orades without brozk into the moro compact grcy shalcs
of the undcrlying Boorpaw formation, Both tho Eastend and thc uppor
beds of the Bearpew formation are in places sufficiently porous to
be water-bearing. In most parts of the area they lie beneath 400
to 600 feet of Ravenscrag and Cypress Hills sediments, and at those
depths their water supplies are not likely to be used,

One well, situnted in the lower southeastern part of the
area, is yielding water from an aquifer in the Eastend formationm,
This water is hard and is reported to be suitable for household usse,

In gsneral, the Bastend and Bearpaw waters are expected to be more
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highly minerslized than waters from the upper formations or from
the unconsolidated deposits., The Bearpaw formantion probably becomes
more shaly in its middle and lower parts, and since the formation is
of marine origin, it will undoubtedly contein such large amounts of
mineral salts as to be unfit for drinking, and probably unfit for
wotering stock, Hence deep drilling much below the level of the
bottom of the North Branch of Frenchman river, where it crosses the
southern boundar& of the municipality, is not considered advisable

in eny part of the municipnality.
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GROUND WATER CONDITIONS BY TOWNSHIPS
Township 7, Rango 22

The maximum relief in this township approximates 600 feet.
The land surface rises in a northwesteriy direction from an ele~-
vation of about 3,200 feet above sea~level in the valley of the North
Branch of Frenchman river to over 3,800 feet in the interstream
uplands of the northern sections. The surface is very irregular,
and in the northwestern half is deeply dissected by the river and its
numerous tributary coul®es from the north. The southeastern half is
poorly drained, Much of it is occupied by small hills and undrained
deprossions typical of a moraine=-covered area,

Owing to the irregular land surface most of the township
is devoted to ranching. Springs flowing from the coulée banks arc
the chief source of water for stock, A few wolls arc yioldipg wator
from both the unconsolidated deposits and bedrock formations,

Tho North Branch of Frenchman River valloy and its tributary
coul©es are floored with fairly thick deposits of Recont silt, sand,
and gravol, Wolls dug to depths of 10 to 20 feet in thesc deposits,
as & rule, cncountor moderatoly large supplios of drinkable watcr,
The watcr is usually concentrated in the sand and gravel bods that
occur intcrbedded with the less pervious clay and silt, Somo of thc
smallor stroam channeols havo a rolativoly steop gradient, Their
doposits may bc too thin in somc placos to contain large suppliocs,
unlcss they arc continually roplonishod by spring wators soeping from
tho bedrock on the valloy sides,

Tho upland arcas botwcen tho stream channcls arc covered
by glacial drift, ranging in thickness from only a fow foot to 40 4
fcot, or possibly morc at isolatod poimts. The drift consists for
the most part of boulder clay, Thc unstratified clay contains.in
som¢ pleces irregular pockots of woll-sortod sands and gravols,

Thosc pockets are probably more numcrous in the moraine-covored arca
that oxtonds through thc southern part of thc township, than in tho

till that blankots the romeinder of tho area, Sovoral wells, put
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down to dopths avcraging about 18 foot, in scction 4, cncountored
wotor-boaring sands ovorlying the bluc boulder clay,., Similar

shallow wator supplics probably occur in othor parts of the aroz,
although in most plocos it may bo nocossary to sink sovoral tost-holos
beforc a suitable watcr supply is located. Wells drawing wotcr from
this type of deposit are affected by drought conditions, and can
rarely be depended upon for a permanent water supply. Their waters
are usually of good quality and may be uged in the household.

Several wells and a number of springs are yielding water
from the bedrock formations. The Cypress Hills formation occurs only
in the north and western uplands where the surface lies above 3,500
feet above sea-level, No wells in the township are known to be
producing from these beds, although some of the springs that cre
reported ;o occur in the coulées may have their source in this
formation, Depths to water camnot be predicted, howcver, owing to
the irregular topography and the ggnerally erratic distribution of
the aquifers through the formation, In adjoining townships, wators
from the Cypross Hills formation are moderately soft and arc quite
suitable for household use. A similar type of water may be oxpeocted
from these beds in this township.

Tho Ravenscrag formation is also known to be water bearing,
This formetion underlies the Cypress Hills, and with the excoption
of the North Branch of Fronchmen River velley it immediately underlies
the drift throughout the rest of thc township down to an elevation
of about 3,350 feet above sea-level. Wells situated in scctions 3
and 19 obtain at a depth of 20 fect or lcss adsquate supplies of
soft to moderately hard water from coal seams or their associated
sand beds, This formation is no doubt a potential source of water
in other parts of the township, although the depths to tho pro-
ductive aquifers in most placos.aye probably much greater than 20
feot, Wherc they have beon obtained, waters from the Ravcnserag arc

not highly mincralized, and are boing uscd for the domestic drinking

supply.
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Tho Whitomud formation is beliovod to underlie tho
Ravonserng throughout tho aron at an approximate elovation of
3,350 foot above soa-lovol, Suitablo water supplics arc not
expected to occur in theso compact whitc clays,

The Eestond formation undorlying thoe Whitomud nowhoro
in the aron attains a thickness of morc than about 100 fect. Tho
exact position of its basc is undetormined, but it probably mergos
into tho undorlying Boarpaw formation, at an elovation of about
3,250 feot above sea-lovel, A well sunk to a dopth of 182 foet
or to an clcvation of ecbout 3,243 feet in the SE.%; soction 3,
encountercod an adoquatc yield of wator in 2 sond bod in what is
cithor the lower part of tha Eastond formation or the uppor part
of the underlying Boarpaw formation. This wator is hard, and is
reportod to be suitable for domestic uso, The arcal oxtont of
this aquifer has not boen determined,

An adequato supply of water for tho avorago farm roquire=-
monts may boc obtainocd in most parts of tho township from onec of
the ag;ve-montionod formations at dopths not groater than 150 foot,

and moro probably loss than 100 feot,
Township 7, Rango 23

Drainage of this township is carriocd southward by tho
North Branch of Fronchmen river, and its numcrous small tributaries
from the north, These stroom channols arc confinod largely to tho
southeastcrn half of the township., The main strcam has cut its
channcl down to an olcvetion of about 3,200 feot, or about 400 feot
below the bordering prairie uplonds, The northwestern helf of tho
township is only slightly dissectod. The surfacc hore consists of a
moderatoly rolling to flat benchland, with surfacc eolovotions
renging gonorally betwoon 3,700 and 3,800 feet above sec-lovel,
Scdimonts slightly oxcooding 3,875 foet occur at soveral placos
near the northern bordor of the township. Farms in the township aro

conf inod mostly to the morc lovel wostern part,
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Water supplies in the farming settlement are obtained
chiefly from wells sunk in the unconsolidated deposits, or into the
underlying bedrock. Range stock obtain water from springs and from
the small spring-fed creeks,

The Recent stream deposits are possibly the best potential
source of water at depths of less than 20 feet., Several wells in the
township yield water from these deposits. The water is found in
sand and grave} beds that occur under the clays and silts in the
coulde bottoms, As these aquifers obtain their water mostly by
seepage from the bedrock, or from the creek, they contaim relatively
smell concentrations of mineral salts in solutiom, and their waters
are quite suitable for drinking,

The glacial drift is also a potential source of water,

This deposit consists of boulder clay intersperscd, and more occasionally
underlain, by irregular bods and pockets of sand and gravol, The

sand and gravel pockets may be wator-bearing in some placcs, par-
ticularly if they are underlein by impervious clay, Their presonco

is not indicatod by tho surface topography, but thoy are morc commonly
locatcd at the bases of stecp slops, and in the draws, than on tho
ridges or lovol pleins, The water from thesc deposits is usually of

good quality, but the supply is as a rule.inadoquato for morc than
houschold use and for a few head of stock,

The chief sourcc of ground wator in thc township is in
the Cypross Hills formation., Tho sands and gravels, or conglomerates
comprising this formation underlic the drift throughout the township,
where the surface olovations are above 3,600 focet. This horizom
has been encounterod by a numbor of wells situatod on the wost-contral
part of tho area which wolls all appoar to bo drawing thoir watcr from
an horizon at dopths ranging from 65 to 109 feot, or at elovations
of 3,698 to 3,617 fcct above sca-lovel., At most placcs, alternating
bods of dry sand and gravel or conglomeratc werc dug through before
wator was oncountered, Theo wator is undor little or no hydrostatic

prossurc, but in most wolls the supply is sufficiont for the
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requirements of the farms on which they are located. The water

table within the area has dropped appreciably during the recent

years of drought, and those wells that were sunk only a short
distance below the upper water-level are now nearly dry. Other

wells have partly filled in with loose sand. The original production
of these wells could no doubt be partly restored by cleaning or
deepening the wells, These waters nre all reported to be moderately
soft, and of excellent quality for houschold use,

No woells in the township aro rcported to yield wator from
tho Ravonscrag formation. This formation undorlics tho Cypross
Hills beds, and immodiatcly undorlios the unconsolidatcd deposits
in the south and southwostorn soctions, at oclcvations below 3,600
fect abovc soa-lovel, The Ravenscrag formation contains numerous
beds of porous sand, sandy shale, and several seams of coal, all of
which are regarded as being sufficiently porous to yield ndequate
supplies of drinkable wnter. These productive beds probably extend
down to elevetions as low as 3,400 feet above sca-lovel, Some of
the springs reported to occur in the coul®os probably have their
source in thesc beds,

Tho Eastend formation undorlios the Ravonscrag, and is
thought to underlic tho unconsolidated deposits on tho lowor slopes
of the deop velloys in thc southcastern port of the township, The
Bearpaw formation mny undorlic the Rocont doposits in the valley
bottom, Both theso formantions aro a potontial sourco of water,
although it is improbable that supplics from them will be rcquired
in the noar futurc, cs tho overlying Rovemscrag end Cypross Hills
formations arc thought to bo capablo of supplying adoquafo wator

in most parts of tho township.
Township 7, Rango 24

A wido velloy or lowland arca, with surfacc olevations
renging from 3,400 to 3,600 fcot above sca-lovel, occupies most of

the southwestern half of this township., Toward the north and west
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thc surfaco risos rather abruptly to clcvations of 3,700 to

3,800 foot 2t thc bordors of tho township. Draimngc is carricd
southwostward by Fairwcll crcok, This stroam ontors thc lowlands
through a widc vallcy in scction 35, at an olovation of about

3,575 feot above sca-lovel, Toward the southwest thc crcok has
oxcavatod a decp channcl through tho lowlands, so that whoro it
crosscs the southorn border in soction 5 it lios at an clovation

of about 3,200 focet or 200 to 250 foot below tho bordoring lowlands,
Several tributariocs from thc north also occupy doop, stcop-banked
coulbos,

Woter supplics of tho township are obtainoed chicfly from
wolls, although residonts situatcd in Feairwell Crock valloy and in
the tributery coul®os dcpond largoly upon the crcck or springs for
their water supplios,

Tho coulbe bottoms erc undorlein by feirly oxtensive beds
of snnd and gravel, Theso dqposits arc in most placos ovorlain with
loss porvious clay and silts, Wolls sunk in the valloy sedimonts
should yield lerge supplios of wator of cxcollont quality, although
this sourcc of wator is litilo uscd at proscnt. Most rosidonts
situatcd in the coul®e bottoms have located noar springs and obtain
their wator from thom, Tho springs arc mostly of bodrock origin,
and the water is quite suitable for domestic use, The rest of the
township is mentled by glacial drift, the thickness of which ranges
from about 10 feet to 50 feet. Several wells in the township are
believed to yield water from gravel or sandy beds in the drift,
although these doposits aro not readily distinguished from the under-
lying loosoc gravcl doposits formod from the pro-glacial weathoring
of tho Cypross Hills bedrock formation, Wells on soctions 12, 16,
and 18 arc producing modcratc yields of soft, drinkablo wator from
thoso sodiments, at dopths of 35, 48, and 32 foct, rospectively,
Other pockcts of wator-bearing sand or gravcel may occur intcrsperscd
through the drift at shallower decpths, particularly along thc basos
of stcop slopes, and in shallow draws where matcrials washod down

from tho uplands arc most likely to collect,
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Three wells in the township are reported to be producing
water from the Cypress Hills formetion. This formation was deposited
on the unevenly eroded surface of the underlying Ravenscrag formation,
hence it does not occur everywhere at the same elevation, In sections
2 and 3, wells put down to depths of 52 to 65 feet obtain an adequate
yield of water from what is believed to be Cypress Hills sandstones,
at elovations renging from 3,566 to 3,623 feet above sea-level, This
horizon is similar to that encountered in wells located on the weétern
side of the township bordering on the east, and may be expoctod to
extend throughout the part of this township lying west of Fairwell
Creek valley. A belt of land about 14 miles in width, extonding along
the wostern side of the township, is also thought to be undorlain by
the Cypress Hills formation, and may be water-bearing in some placos
at depths not expocted to exceed 100 foot., A dry hole is rcoported
to have beon put down to a depth of 71 fect in scction 18, This holc
mey not have rceached the basc of this formation whore water is most
likely to occur., The undorlying Ravcnscrag formation is also watcr-
bearing, howovcr, and the possibility of striking wator at greeter
dopths in thc above location is rogarded as quite favourable.

The Ravonscrag formation is beliovod to immodiatoly underlic
the unconsolidated deposits in an extonsivc lowland arena , west of
Fairwoll Creck velley, A 60-foot well, put down in section 21,
yiclds an adoquate supply of soft, drinkable watcr from a bod of
sand, in what is bclioved to be this formetion, et an clevation of
about 3,508 feet above sca-lovol. Springs also occur at intcrvals
along tho banks of Pairwell crceck and its tributaries, and arc
thought to have their source in sands and coal scams of thc Ravon-
scrag formation. The springs were not examined in dotail, and only
o few arc listod in the teble of wolls accompanying this roport.

| Although largc wator supplics arc usually obtainablc from
the Cypress Hills or Ravenscrag formations, thc underlying Fastond
and the upper part of the Bearpaw formation arc also potomtial

sourcos of watcr. Those formations form tho bedrock on the lowcr
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banks and bottom of Frirwcll Creck valley, in the southern part of
the township., The elevation of the top of the Eastend has not been
definitely determined, but it probably occurs at about 3,375 feet
ebove sea-level, Weters from this source are usually drinkable,
although they may be more highly mineralized than water from the

upper formetions,
Township 8, Range 22

The land surface of this township consists for the most
part of level benchland, at an overage elevatior of about 3,700
feet above sea-level, It is deeply dissected by the North Branch
of Frenchman River velley, a deep, steep-banked coulbe that extends
southward'from sections 34 and 35 to cross the southern border
in sections 4 &nd 5. The bottom of the coulée in the southern
soctions lies =zt an elevation of about 3,400 feot above sen-level,
Tributary coulGes have also deeply eroded the southwestern and south-
eastern parts of the srea, Farms are confined mostly to the bonchland
in the westorn half of the township, The valley bottoms and most
of the stooply oroded wostcrn part of the aren arc devoted to
ranching, Springs that occur on tho valley sidos, and a small
creok that derivos its supply largely from spring wators arce tho
chief sourcc of wator for rangec stock., Thesc also supply watcr
for somc of thc rosidonts situated in the valley bottoms,

Flood-plein deposits consisting largoly of clay and silt,
interbedded with pockots of sand and gravel, mentlc tho bottoms of
many of tho coul®os, Those doposits arc best dovelopod in tho North
Branch of Frenchman River valley, wherc thoy form flats in some
placcs ncarly half & milo in width, Wells sunk in thcsc deposits can
be expocted to yield moderatoly lergc watcr supplics, particularly
if sand or gravel beds arc oncounmtered. Therec has boon 1littlo nced
of devoloping thesc supplies, howecver, as thc ercck provides amplc

water for stock in this vicimity.
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The glacial drift covering the uplands in this township
nowhere greatly exceeds 30 feet in thickness. It is more variable
in thickness in the deeply eroded areas, and at many points along
the valley sides the underlying bedrock is exposed., No wells are
reported as obtaining water from the drift in the township, although
it may be water-bearing in some places, particularly in the irregular
- moraine-covered area that extends through sections 13, 14, and 24,
Residents in search of water at shallow dopths in the drift arc
advised to prospect the sclectcd location with a tost auger, as the
prescnco of porous bods at the surfacoe is not always an indication
of wator at decpth., Tho drift is in most placcs undorlain by porous
sands and gravcls of tho undorlying Cyprcss Hills beds, and unloss
the drift aquifors arc underlain by impcrviogs clays thoy may bo
unable to rctain any large supplics of wator,

Tho basc of thc Cypress Hills formotion occurs 2t an
approximatc olevation of 3,500 fcct above soa-lovel, It immediatcly
undorlios the drift throughout thoe arca with the cxcoption of the
deeper coultcs, Sovoral wclls situatod in the westorn half of
the township arc yiclding watcr from sand and sandstomo becds in what
is thought to be the lower part of the Cypress Hills formation, or
possibly the upper Ravenscrag beds, at elevations ranging from about
3,587 to 3,555 feet above sea-level, or at depths of 143 1o 170 feet
from the surface, The water is reported to be soft, and the supply
obtained is adequate for farm requirements, Similar water-bearing
beds are expected to occuf on the western side of the North Branch
of Frenchmen river. In the township bordering on the west, wells
are producing from this formation at depths ranging from 60 to 80 feset.
These aquifers are expected to sextend through'the woestern part of
this township at approximately the same depth,

The Ravenscrag formation underlying the Cypress Hills beds
consists chiefly of shales, elthough it also contains some thick beds

of sand and seams of coal, Those porous beds are expectoed to be
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wator bcaring throughout most of tho arcn, but it mey be nocossary
in somo placos to sink wolls to dopths of 200 to 250 foeot, to onsure
an adequate supply. Thc Ravenscrag wnters arc usually of good
quality,

There should bo littlo nocossity to sink wells through
the uppor formations down into thc Eastond or Boarpaw formations

occurring at groator dcpths.
Township 8, Rangc 23

Tho land surface of this township is for thc most part
irrogularly rolling, with clovations ranging from about 3,800 fcot
to 3,900 fcot above sea-lcvel., Feirwoll crook occupics a wide
valley thet oxtonds southward along tho western sido of thc township,
The southcastorn part of the township is drained southoastward
through scveral small tributaries of thc North Branch of Pronchman
rivgr,

Wator supplics of tho area arc dorived chicfly from wells
sunk in tho glncial drift, and into the undorlying Cyprcss Hills
formation, although Fairwell crook, and springs that occur commonly
tlong this stream channol and its tributarios in the wostern part
of tho area, slso contribute 2 valuable eddition to the stock water
supplies.

The thickness of thc glacial drift mantling this township
mey very considerable, A number of wolls arc reportod to have been
.sunk through the drift to tho undorlying bodrock, but the contact
et most places was not accurately dotormincd, owing to thc proscnce
of similar appearing unconsolidatod sands and gravcls in both the
drift and the bodrock. .Sovoral wolls situatod on tho wostern half
of the township are evidcatly drawing water from sand or gravel
pockots that.occur interspersod at irrogular intcrvals through tho
boulder clay., Thosc wolls rango in dopth from 14 to 33 foet, Their
waters arc all rcportod to bo soft and of good quality for drinking,
The supply, howovcr, is in many cascs inadequnte for the farm

roquiroments, Residents in search of wator in the unconsolidatod



-27-

doposits nrc advisod to locatc tho watcr-boaring bods by monns of
& test-nuger beforo undorgoing the oxpense of putting down o woll,
The deprossions and draws, or coul®o bottoms, arc usunlly tho most
favourablc sitos for locating this typo of wntor-~boaring bed.

On most farms in tho ocastern two-thirds of the township,
littlo or no wotor has bcen locatod in tho drift deposits, Adcquato
supplios of soft, drinkeblc wator aro obtainnblo, howevor, in the
undorlying Cypross Hills formation, ot depths gonorally loss than
100 foot. Tho dopth of those wolls is more nearly uniform then the
olovations at which tho wator occurs, Tho individual watcr-bonring
bods arc apparontly of small oxtent and erratic in their distributior,
In somo plccos thoy mey overlep at shallow dopths, whoroas at a fow
points it mey bo found nocossary to sink wolls 100 fcet docp beforo
striking wntor. At most locations, howevor, an adoquatc yiold is
obtainod beforo reaching this depth. Tho majority of the wolls arc
drawing their wator from unconsolidated sands and quicksand, Thesc
wator-boaring bcds in somo places aro ovorlain by sandstono. Soveral
wolls arc pertly plugged with sand and arc in nood of cleaning, and
nearly all tho wolls docroascd in yiold during tho drought ycars,

In 1935 most of thom provided sufficiont wator for tho avcrage farm
requiromonts of 30 to 40 hoad of stock,

Therc is epparently no scarcity of ground water in this
township, providing wolls are sunk to suitablo dopths of about 100
foots Should it bo necossary to sink wells through tho Cypross Hills
beds, wator may be oxpocted to occur in the underlying Ravonscrag
formation, Tho uppor boeds of tho Ravenscrag arc thought to occur
at an elovation of about 3,650 foot above soa-lovol, and its baso at
approximatoly 3,400 fcot., These beds immediately undorlio the
unconsolidated deposits in tho vglloy of Fairwell crook in soctions
7 and 18, No wells arc roported;to have been put down to this
formation. Its waters, howover; should be of suitablc quality for

domestic use.
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Township 8, Range 24

The meximum relief in this township approximates 300 feet.
The surface is steeply rolling, with elevations ranging from 3,600
to slightly more than 3,900 feet above sea-level, Small areas of
fairly level land occur scattered throughout the township and as a
rule the points of highest elevation., The well developed drainage
system of Fairwell creek carries the surface run-off southward.

The larger of the tributary streams are spring-fed and meintain a
fairly constant flow throughout the year, and supply water for stock
and for residents situated in the valley bottoms. At some places,
shallow wells have been dug in the sand and gravel beds that floor
the coulees. Theso wells arc usually situatcd in close proximity

to the stroam or to a spring, and derivc their water by socepago from
this sourco. The wator is of good quality, and if not contaminatcd
by decaying organic mettor is quitc suitable for drinking. Sand and
gravel beds situmted more remote from the stream may also be

weter bearing, particularly in the larger sitream channels where the
gradient is low,

The glacial drift mantling the uplands is also a source
of water supply in the township., Several wells situated in the
eastern third of the area are producing small to moderate yields
of soft, drinkable water, at depths of generally less than 30 feet,
The water is concentrated in sand and gravel pockets that occur
interspersed through the boulder clay. The water-bearing pockets
as a rule are located in the drift in the depressions between the
ridges and in the bottoms of shallow draws and are not essentially
different from the stream deposits. Wells drawing their supplies
from the drift have nearly all shown a marked decrcase in yield
dur ing drought ycars, and in 1935 a number of small springs were
reported to have ccasod flowing.

Only three wolls in thc township arc roported to bs drawing
watcr from the bedrock, The Cypross Hills formation forms the bedrock,
oxcopt in the dcop valleys in the southorn part where surfacc clc-
vations lic bclow 3,750 foct above soa-lcvcl and wherc the unconsoli-

datod dcposits arc underlain by thc Ravcnscrag formation. Wolls
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situatcd in sections 27 and 34 encountered water in fine sand,
at depths of 96 and 70 feet, respectively, or at an elevation of
about 3,855 feet above sea-level. A third well, sunk to a depth
of 37 feet in section 23, is obtaining its water from a sand bed
at an elevation of about 3,791 feet., All these wells penetrate
the Cypress Hills formation, Alternating layers of dry sand and
gravel or conglomerate were passed through before water was struck.
The water is under little or no pressure, and its level has been
lowered considerably since the wells were first dug, making-it
necessary, in section 34, to deopon the well several times in
order to maintain an adoquatc water supply. The analysis of water
from the well in section 27 is listed in the tablc of water
analyses in a later section of this report, |

As no wells are reported to be yielding water from the
Ravenscrag formetion in this township, or in its vicinity, its
ground water resources arc not well known, The occurrence of springs
in areas underlein by this formation suggests the presence of
water-bearing beds, Should wells be sunk to depths of 200 fect
in any part of the township, an adequate supply of drinkaﬁlo
water could probably be qbtaincd cithor from the Cypross Hiils or

thoe Ravenscrag formation,
Township 9, Rango 22

Tho surfacc of this toﬁnship riscs toward tho southwecst,
from an clovation of about 3,550 fcot in scction 36, to an elovation
of slightly less than 3,600 fcct in scction 6. It consists for
the most part of gontly rolling, irrcgularly dissoctcd prairic land,
Bone creck flows.in a northeastorly dircetion across thc southecastern
part of the arca, It occupios a stoop-bankcd valloy, the bottom of
which lies about 200 foot bolow thc bordoring plains, This stroam
is fod by springs and maintains a fairly constant flow. It has
only a few short tributaries, howevor, and hencec drains only a

comparativoly small part of thc arca. Theo uplands rogions romotc
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from this stream are poorly drained, and small sloughs occupying
depressions between the hills are a common occurrence, partiéularly
in the northern half of the township,

Weter supplies of the township are obtained chiefly from
wolls sunk iﬁ the bedrock formations, although the overlying glacial
drift and Recent stream deposits are also sources of shallow water
supplies in some parts of the area,

Recent flood-plain deposits are confined chiefly to Bone
Creek valley, and its short tributary coulées, A well, put down to a
depth of 12 foqﬁ in o tributary eoul®o in section 4, yields an
edequatec supply of soft, drinkeble water, from a bed of gravecl in
these doposits, Similar supplios arc cxpocted to occur slsewhore
along tho bottom of Bonc Crock valley, although careful prospecting
may bc roquired in somo placos in locating water-becaring sand or
gravcl becds, as the surfaco is largoly ovarlain by clay and silt,
The glacial drift forming thc surface covoring throughout tho rest
of thc township consists cssontially of bouldor clay, ranging from
30 to 40 foot in thicknoss., The drift in the northern half of the
township is in the form of an irrogular moraino, Tho southern half
forms a moroc ovenly distributod till plain,

Wells obtaining wator from the drift arc confined largoly
to the moraino-covorcd aroa in tho western part of the township,

The weter in this rogion is concontratod in pockots of sand 6r gravecl
that occur interspersed at irregular intervals through the boulder
clay, Depths of wells tapping these pockets range between 23 and

36 feet. The weters obtained are reported to be soft to moderately
hard, and are a?parently quite suitable for drinking. The yield in
most places is sufficient on}y for household use,

Throughout most of the area wells have been sunk into the
Cypress Hills formation before o suitable water supply was located.
These wells range in depth from 40 to 150 feet, Individual aquifers
are apparently of smell areal extont, as only in a few places are

neighbouring wells drawing wateor from thc same elevation. In most of
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the wells thc water was struck in beds of sand or gravel after
penetrating altcrnating layors of dry sand, grevcel, sendstonc,

and conglomerato. The largost yiclds arc obtained from wells in

the northwostcrn pert of tho aroca sunk to depths of 112 to 150 fect.
Hore the water is undcr sufficiont hydrostatic prossure to cause it
to risc in the wells 25 to 30 foet abovc tho watcr-bearing bed,

Lower wotor pressurcs and os & rulc smellor yiclds arc cncountercd
toward tho south and west. As thc weclls hcre arc shallowor and aro
tapping highor aquifors, it is presumocd that they could obtain largor
yields at greator dopths, particularly ncar tho baso of the formation,
at elovations of 3,400 to 3,450 fcot above soca-lovol,

Only one well in tho township is known to bo yiclding wetor
from tho Ravcnscrag formation that lios boneath the Cypross Hills
beds. This well, situatocd on tho SE.%4, soction 24, cncountorod a
good supply of hard, drinkable watcr in a seam of coal at an clevation
of about 3,390 feet, or at & dopth of 160 foot from the surfacc, aftor
passing a bod of quicksand in thc lower part of the Cypress Hills
formation. Although the Cypross Hills aquifors are capable of
producing sufficient water for the necds of most of the farms in the
township, supplics similer to that encountcrod in tho Ravenscrag in
section 24 may be regarded as potential rescrvos, Dopths to the
Ravenscrag will be considorably groater, howcver, in tho southwestorn

part of the township whore surfacc clevations arc rolatively high,
Tovmship 9, Rango 23

The southorn third of this township is fairly level, with
an averege surfaco clevation of about 3,800 fcot abovo sca=lovel,
Toward the north the surfacec bocomes more irregular, and in the
northwestern part it drops away rather abruptly to elevations ranging
from 3,400 to 3,200 fect a2long the northern and western borders,

Springs aroc n very common occurronco on the coul€e banks
elong the northorn slopes, &nd provido en ample wator supply for

range stock in this part of the aroa, Surfoce water supplies aro
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relatively scarce in the southeastern upland part, and most of the
residents here have been obliged to sink wells in the unconsolidated
deposits or into the underlying bedrock for their water supplies,

Most wells in the township are yielding water from the
glacial drift. The thickness of the drift varies from plgce to
place, but its average is probably between 35 and 40 feet, It
consists largely of boulder clay noar tho surface, but becomes more
porous at depths with beds of sand and gravel intermixed with less
pervious clay, Theso porous beds arc wator bearing, although in
some locations it was nocossary to put wells down to dopths of 30
to 40 foot, or to ncar the basc of tho drift, boforc water was
obtained. The oxact contact betwcon tho drift and the undorlying
Cypross Hills formation was not dotcrmincd in.most of the doopor
wclls, and somc of thosc listcd as being in glacial drift may be
drawing water from tho bedrock. Thorc is no apparont continuity
of aquifcrs hotweon the wells, thoir dopths becing variablc within
short distancos, The yicld from tho individual wolls is also
variablc, so that it is impossible to prodict thc quantity of wator
to bc obtaincd in any onc locality. Whero obtained the drift wnters
contain very littlc minoral salts in solution, and arc quito
suitablc for houschold usc, At most placcs tho watcrs aro rcportcd
to Bec hard,

Tho springs flowing from the gravels in the drift in the
northern part of thc arce arc bolicved to have their origin in thoe
undorlying bodrock. Thoy arc listod as coming from tho drift,
howover, as thesc deposits aro their ultimate source beds. Tho
spring waters arc as a wholo cvon loss highly minoralizcd than the
well wators. Most of thom arc rcporteod as being soft and of
oxcollont quality for all farm requiromonts,

At sovorol placos in the township oithor inadoquato
supplics or no watcr has bcon located in the unconsolidatod deposits,
and tho rosidents have boon obligod to sink wolls to groater dopths
into the Cypross Hills formation, whero satisfactory yields are

obtained, Theore wolls, situatod in scctions 2, 3, 7, and 23,
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rangc in dcpth from 65 to 88 foot. Tho watcr-boaring beds consist
of sand or sandstonoc, and looscly consolidated gravcl. Thc wator
is hard, and is quito suitablc for thc domestic drinking supply.
Similar aquifors no doubt occur in thc unoxplored asroas, The base
of tho Cypross Hills formation is thought to lic at an oclovation of
about 3,500 feet above sea-level, although it may vary somewhat in
differemt localities,

The Ravenscrag formation underlies the Cypress Hills beds
and is believed to immediately underlie the drift on the lower slopes
in the northern and northwestern parts of the township, This fore-
mation is ealso a potential source of water supply, although to date
there has been no need of sinking wells sufficiently deep to tap the
beds in this formation, Springs and aquifers in the drift deposits
provide adequate supplies on the lowlands, and on the upper benches
water may be obtained from the aquifers in the underlying Cypress

Hills formetion,
Township 9, Rango 24

This township is largely given over to range land, owing
to the irregular topography existing throughout most of the area,
Farms are confined almost entirely to the modorately rolling to
level benchland, extending along thc southern border at an average
elevation of about 3,950 foot above sca-level, The coentral part
of the township is dissocted by wide, flat-bottomed valleys. In the
northern third the surfacc slopes abruptly to the northwest and
northeast, from an clevation of about 3,800 foct abovo soca-lovel,
to clevations of 3,300 foot or slightly loss in thc northern cornors
of thc township.,

Springs that flow from thc coulo banks are tho chiof sourco

- LR gt)
R Sasiiad

of water supply in the contral and northern part of thc arca. In the
southorn scctions, wolls provide watcr from both tho glacial drift

and thc underlying bedrock,
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The thickness of the drift in the southern part of the
township is estimated at 20 to 40 feet, which thickness is probably
not greatly exceeded in other parts of the area, The drift consists
largely of boulder clay that is interspersed with, and in many places
underlain by, beds of sand and gravel. These porous beds are water
bearing at some places, although no large yields have been obtained,
This is probably due to the pervious character of the underlying
bedrock which permits the water in the drift to seep downward,
Springs flowing from the drift gravel in soctions 15, 16, and 22,
in the central part of tho township and at many places along the
steep slopes in the northern part, arc believed to be formed by
seepage from the bedrock. These watoers are soft to modorately hard
and are of excollent quelity for houschold uso,

Only threc wolls, situated in the southwestorn part of the
township, are roportod to bc producing from thoe Cypress Hills for-
mation, This formation embracce tho bedrock of tho uplands and
extcnds down tho northorn slopes to an olcvation of about 3,650
foet abovo sca=lovol, Wolls situatod in sections 5, 6, and 7 struck
wator in these beds at depths of 48, 45, and 30 feet, respectively.
The supply obtained in the 30-foot well is inadequate, but no doubt
could be increased by deepening the well, The occurrence of the
above-mentioned springs suggests the prevalence of these aquifers
throughout the uplands,

The Ravenscrag formation underlying the Cypress Hills
formation is also thought to be water bearing, This formation is
thought to have a thickness of about 250 feet, and extends down to
an elevation of about 3,400 feet above sea-level, and thus it
underlies the drift on the lower slopos in the northwestern and
northesstern corners of the township, This formation may also be
water bearing, although wells of 250 and 400 feet would be required .
to tap the aquifors in this formation throughout most of the uplands,

Tho Eastend farmation bolow tho Ravonscrag is thought to underlis



-35=

the drift in sections 31 and 32, at eslevations below 3,400 feet above
sea~level, The ground water conditions existing in this formation
are unknown, but it is improbable that the formation will ever be
extensively prospected for water, since the overlying drift is

expected to contain ample supplies of water for the requirements of

this locality.
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STATISTICAL SUMMARY OF WELL INFORMATION.IN RURAL
NO. 80, SASKATCHEWAN

MUNICIPALITY CF

Township | 717| 71818[819]9 g |Total No.
Wost of 3rd mer, Range 22 |23 |24 |22 |23 |24 [22 |23 |24 ;?pgggé;
Total No. of Wells in Township 19 115{18 |19 |28 |21 |28 |39 12 199
No. of wells in bedrock 7191 91161231 9120] 613 102
No. of wells in glacial drift 101 2] 6| O 91 8(3219 81
No. of wells in alluvium 21 41 31310/ 3]0l1}lo 16
Permanency of Water Supply
No, with permanent supply 10115{16(1928i18(27135/10 178
No. with intermittent supply 91 0l 11 O} Of 31 1 41 2 20
No, dry holes 0/ 0 1l 0j0j 0l 01 0]0O 1
Types of Wells
No. of flowing ertesian wells 0} 0l 0f 0l 0l 0j 0] O] O 0
No, of non~flowing artesian wells 11 0/ 0] 03101 0 010 9
No. of non-artesian wells 18115117/19128|21120(39]12 189
Quality of Water
No. with hard water 161 11 11 11 4] 3110(20] 4 . 60
No, with soft water 3114/16]18124118i18|19] 8 138
No. with salty water 0l ol ojojlolol ol O] O o)
No. with "alkaline" water 0] 0/ 01 0] 0j06j0;O0 0
Depths of Wells !
No. from O to 50 feet deep 18! $/13112{18119]15]33 |10 144
No, from 51 to 100 feet deep ol 8f 5! 1| 81 1| 3| 61 2 34.
No. from 101 to 150 feet deep 0{1] ol 3}l 211j 9|00 16
No, from 151 to 200 feet deep 110/l 0] 3101011010 5
No, from 201 to 500 feet deep 0l 0l 01010l 001 0]lO 0
No. from 501 to 1,000 feet deep 0101 0l 0jol0l 0} 0O 0
No. over 1,000 feet deep 010l 0101010j 010]60 0
How the Water is used .
No. usable for domestic purposes 11 115116118 28121126(35112 182
No, not usable for domestic purposes 8iol1l1{0jo0] 2 40 16
No. usable for stock 19 (15117119 128121[27139(12| 197
No. not usable for stock 010j] 0]l 0101011010 1
Sufficiency of Water Supply
No. sufficient for domestic needs 10 15116119 127118127135110 177
No. insufficient for domestic needs 910 1. 0111 31 11 44 2 21
No. sufficient for stock needs 9 11116(17125114122129] 9 152
No, insufficient for stock needs 10{ 4] 11 2,31 71 6;10! 3 46




ANLLYSES AT QUALITY OF WATER

Genoral Statoment

Semples of water from representative wells in surface
deposits and bedrock wore taken for enalyses. Exocept as
otherwise stated in the table of analyses the semples were
analysed in the laboratory of the Borings Division of tho
Geological Survey by the usual stendard mothods. The
quantities 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
ocarbonates of sodium, calcium, and megnesiume The resul?s of
the analyses arc 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 content,
Waters that are higﬂ in bacteria content have usually been

polluted by surface waters,

Total Dissolved Mineral Solids

The term ™potal dissolved minersl 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 ell waters
that contain more‘than.l;OOO*parts per million of total solids

have a taste dus 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
merked inconvenience, although most persons not used to highly
mineralized water would find such waters highly objectionable,.

Mineral Substances Present

Calciumn and Magnesium

The calcium (Ca) and magnesium (Mg) content of water
is dissolved from rocks and 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, MgSO,), and they
are more detrimental to health than the lime or calcium salts.
The calcium salts have no laxative or other deleterious
effects, 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
soils, When there is a large amount of sodium sulphate present
the water is laxabive and unfit for domestic use. Soaium

carbonate (Na COS) "pblack alkeli", sodium sulphate "white

2

alkali", and sodium chloride are injurious to vegetation,
Sulphates

Sulphates (804) are one of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and celcium sulphate (CaSO4).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides ére cammon constituents of all natural water
and are dissolved in small quantities from rocks., They usually
occur as sodium chloride and if the quentity 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, and other fixtures, More than 0,1 part per million
of iron in solution will settle as & red precipitate upon
exposure to the air, A water that contains o considerable
amount of iron will stain porcelain, ensmelled wars, and
clothing that is washed in it, end 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,

Hardness

Calcium and magnesium salts impert hardness to water.
Hardness of water is commonly recognized by its soap-destroying
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 original 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 amount 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 permanent hardness to the sulphates

and chlorides-of calcium and magnesium. IThe-permansent_hardness



can be partly eliminated by edding simple chemical softeners
such as amonie or sodium carbonate, or many prepared softeners.
Water that contains a large amount of sodium carbonate and
small emounts of calcium and magnesium salts is soft, but if
the calcium and magnesium selts 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 exact
hardness determination was made, Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 parts per million, As the determinations of the
soap hardness in somé cagses were made after the samples had
been stored for some time; the temporary hardness of some of
the waters as they come from the welis probably is higher than

thet given in the table of analyses,
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Water From the Unconsolidated Deposits

No semples of water were taken for analysis from the
unconsolidated deposits in this municipality by the Geological
Survey. The following discussion of the general chafacteristics of
these waters is based upon opinions of the residents, and upon
enalyses of water from the unconsolidated deposits in adjqining
mnicipalities where the source beds are somewhat similar, In
general, water from both the unconsolidated deposits and from the
bedrock in this municipality is superior in quality to waters from
most other municipalities in southern Saskatchewan,

All waters obtained from the stream deposits apparently
contain very small concentrations of mineral salts in solution,
and most of them are soft or only moderately hard., This type of
water is expected to he fairly general throughout the municipelity,
since the stream sediments consist largely of gravels containing
relatively smll amounts of the readily soluble salts, The spring
waters that seep from the bedrock on the sides of the coulGes are
the chief source of the water that occurs in the stream sediments,
These watcers are relatively pure when first entering the sediments,
and owing to their fairly rapid circulation through the gravels are
afforded little opportunity of taking up soluble salts in solution,

In the finer stream sediments, such as occur in the lower
reaches of the North Branch of Frenchman River and Fairwell Creck
valleys, the waters may contain greater mineral salt concentrations,
for thoere the sediments arce derived partly from th¢ marine shales of
the Becarpaw and Eastond beds, and contain fairly largc amounts of
roadily solublc salts, Thec slower water circulation through tho
finc scdimonts also tends to a greater conconmtration of salts, It is
doubtful, howover, if these watcrs are at any place so highly
mineralized as to prohibit their uso in the houschold,

The glacial drift wators are also charactorized by a low
mincral salt content, Tho bouldor clay is usually regarded as tho

chicf sourcc of most of the objoctionable salts found in thc ground



“43e

wetors at shallow dopths, In this municipality, howovor, thc drift
is morc porous and contains loss clay than that commonly found on the
lower plains., Thc underlying bodrock is also porous, allowing a
fairly froc downward percolation of ground watcrs, thus causing
romoval of much of thc roadily solublc salts., Watcrs obtained from
the drift deposits arc invariably of good quality, and at most places

they are roported to be soft,
Wator from the Bedrock

Waters obtained from the Cypress Hills formation in
various parts of th¢ municipality contain very smell quantities of mineral
salts in solution, The sodiments comprising the formation arc
composed largely of sand and_boulders of quartzite, cementcd in
places by a carbonate cement, The carbonates are the only readily
soluble salts prosent, and form the chief constituents in waters
from this formation, The three analyses listed in thc accompanying
teble are of water from the Cypress Hills beds, Tho carbonatcs of
calcium (CaCOé) and magncsium (MgCOS) arc present in tho groatost
abundance, with calcium carbonate forming the predominant salt.

Those compounds arec tasteless, and are regarded as harmlecss, although
thoy contribute to the hardness of tho water; a largo part of this
hardness is temporary and is removable by boiling, The magnesium f
sulphate (Mg504) or Epsom salts, if present in large quantitiecs
imparts a laxative offect to drinking water, It is present here in
such small quantities as to be harmless, although it contributos
slightly to the permanent hardness of the water, .

As only a fow wells tap aquifors in the Ravenscrag for=-
mation, iﬁs waters are not so well known as those of the upper
formetion, Where obtained, these waters are not noticoably diffcrcnt
from those of the Cypress Hills formation, although they may contain
slightly greater concentrations of mineral salts, It is doubtful,
however, if at any place Qater will be obtained frém the Ravenscrag
with a concentration sufficiently great to render it unsuitable for

domestic usse,
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The Eastend and Bearpaw formations in meny places yield
waters containing noticeable amounts of the objectionable sulphate
salts, but their waters are so variable that it is impossible to
predict the type to be expected in any one locality. As a rule,
waters from greater depths in the Bearpew formation become increasingly
more highly mineralized, and the small seepages derivable from the
compact shales may be unfit for any farm use, due to the presence
of large amounts of sulphate salts and common salt in solution,
Fértunately, deep drilling in the Bearpaw formation is not necessary

in this municipality, as large supplies of water of better quality

ars aveilable at shallower depths.
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