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GROUND WATER RESOURCES OF THE RURAL MINICIPALITY
OF GLEN McPHERSON, NO, 46

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 surface water used for
irrigetion 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
aepproximately 60,000 wells were obtained, and 720 samples of water
were collected for analyses, The facts obtained have been classified
and the information pertaining to any well is readily accessible,
The examination of so large an area and the interpretation of the
data collected were possible because the bedrock geology and the
Pleistocene deposits had been studied previously by McLearn, Warren,
Rose, Stansfield, Wickenden, Russell, and others of the Geological
Surveye The Department of Natural Resources of Saskatchewan and
local well drillers assisted considerably in supplying several
hundred well records. The base maps used were supplied by the

Topographical Surveys Branch of the Department of the Interior.
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Publication of Results

The essential informetion pertaining to the grouﬁd
water conditions is being published in reports, one being issued
for each municipality. Copies of these reports are being sent
to the secrotary treasurers of the municipalities and to certain
Provincial and Federal Departments, where théy con be consulted
by residents of the municipalities or by other persons, or they
may be obtai£ed by writing direot to the Dircctor, Burecaou of
Economic Geology, Departmgnt’of Mines, Ottaws. Should anyone
require more detailed information than that conbained in the
reports such additional information as the Geological Survey
possesses can be obtained on application to the director. In
making such request the applicant.should indicate the exact
location of the area by giving the quarter sectiop,'township,
renge, and meridian concerning which further information is
desired.

The reports are written principally for farm
- regidents, municipal bodies, and well drillers who are either
planning to sink new wells or to deepen existing wells,

Technical terms used in the reports are dofined in the glossary.

How to Use the Report

Anyons desiring information about ground water in
eny particular locality’shoﬁld read first the part dealing
with the mnnicipality as a whole in order to understand more
fully the part of the .report.that-deals with the place in
which he is interested., At the same time he should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrook geology as related to the géound water
supply; and Figﬁre 2 shows the relief and the location and
type of water wells. Relief is sﬂéwn by lines of equal

olevation called "“contours". The elevation above sea-level
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is given on some or all of tho conbour lines on the figure.

If onc intends to sink 2 well and wishes to find
the approximate depth to a water-bearing horizon, he must
learn: (1) the clevation of the site, and (2) the probable
olevation of the water-bearing bed. The elovation of the well
site 1s obtained by marking “ite position on the map, Figure 2,
and estimating its elevation with respect to the two contéur
lines botween which it liés and whose elevations are give on
the figure. Where contour lines are not shown on the figure,
the elevations of adjecent wolls as indicated in fhe Table of.
Well Records accompanying each report can be used. The
approximate elevation of %he water-bearing horizon at tho‘well-
site can be obtained from the Table of Well Records by noting
the eleovation of the wnter-bearing horizon in surrounding wells
and by estimating from these known elevations its elevation

at the well-site.i' ATy %he water-bearing horizon is in bedrock
the depth to water can be estimated fairly accurately in this
way; If the water~bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, howsver, the
eséimated elevation is loss relisble, because the water-bearing
horizon may be inclined, or mey be in lemses or in sand beds
which may lie at various horizons end may be of small lateral
exteént, In'calcﬁlating the depth to water, care should be taken
that the water-bearing horizons selected from the Table of Well

Records be all in the same geological horizon either in the

glacial drift or in the bedrock. From“the data in.the Table

s
T

1 If the well-sitd is near the edge of the mumicipality,

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

proposed well,
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GLOSSARY OF TERﬁS USED

Alkalige. The term "alkaline" has been cpplied
rether loosely to some ground waters. In the Prairie
Provinces a water is usually described as "alkaline" when it
contains o large emount of salts, chiefly sodium sulphato.and.
' magnesium.sulphate in solution, Water that tastes strongly of
cormon salt is described as "salty". Many "alkaline" waters mey
be used for stock. Most of the so=called "glkaline" waters are

"sulphate waters".

more correctly termed
 Alluvium. Deposits of earth, clay, silt, sand,
gravol, and other material on the flood=-plains of modern

streams and in lake beds.

Aquifer or Water-bearing Horizon. A water-bearing

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

Buried pre-Glacial Stream Channels. A channel

carvea into'the bedrock by a stream before the advance of the
continental ice-sﬁeet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by thé
ice~sheet or later agencies.

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

Coal Seam. The same as a cosl bed. A déposit of
carbonaceous material formed. from the;remains»of:plants by
partial decomposition and burial.

- Contour. A line on a map joining points that have
the same elevation ebove sea-leve;.

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Canads meny thousands of years ago.‘
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'Escarpment. A ciiff or a relatively steep slope
separating level or géntly sloping arens.

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

Glacicl Drift. The loose, unconsolidated surface

‘ depoéits.of send, gravel, end clay, or a mixture of these,
£hat wore deposited by the conbinental ice-sheet. Clay
sontaining boulders forms part of the drift and is referrod
to as_glﬁcial till or boulder clay, The glacial drift
oceurs in several forms: |

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

(includee sreas whers the glacial drift is very thin and the
surface uneven). l

(2) Terminal Moraine or Moraine. A hilly traoct

of country formed by glacinl drift that was laid dowmn at

tﬁe margin of the continental ice-sheet during its retreat.
The surfece is charactérized by irreguler hills and undrained
basins.

(3) @Glacial Outwash. Sand and gravel plains or

deltas forme@ by streams that issued from the continental
ice-sheet .

(4¢) Glecial Leke Deposits. Sand and clay pleins

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

Ground Water. Sub=~surface water, or water that
occurs bslow the surface of the land.

Hydrostetic Pressure. The pressure that causes

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

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

the ground water.
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Porvious or Permeable. Beds are petrvious when

they permit of the perceptible padsage or movement of ground
water, as for example porous sandd, gravel, and sondstone.

Pre-Glacial Lend Surface. The surface of the lend

before it was covered by the continental ice-sheet.

Resent Deposits. Deposits that hate been laid down

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

Unconsolidated Deposits. The mantle or covering

of alluvium and glacial drift consistihg of loose sand,
gravel, ¢lay, and boulders that overlie the bedrock.

Weter Tab;e, The upper limit of the port of the
ground wholly saturéted with water. This may be very near
the surface or many feet below it.

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

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

called Flowing Artesian Wells.

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

does not rise to the surface. These wells are called Non~-

Flowing Artesian Welle.
(3) Wells in which the water does not rise above

the water table. Thess wells are called Non-Artesien Wells.
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NAMES AND DESCRIPTiOﬁS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPCRTS

Wood Mountain Formation. The name given to a series

of gravel and sond beds which have o maximum thickness of 50
feet, and which occur as isolated patches on the higher perts
of Wbéd mountein. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The neme given to a series

of conglomerates and sand bedswhioch occur in the southwest
corner of Saskatchewen, and rest upon the Ravenscrag or older
formations. The formation is 50 to 125 feet thick.

Ravenserag Formation. The name given to a thick

sories of light-coloured sandstones and shales containing ons
" or more thick lignite coal seams. This formation is 500 to
1,000 feet thick, and co&ers 8. large part of southern
Saskatchewan. The principal coal deposits of the province

occur in this formation.

Whitemud Formetion. Tbe name given to a series of
white, grey, and buff coloured clays and sands. The formation
is 10 to 75 feet th;ck.< At its base this formation grades .
in places into coarse, limy sand beds having a maximum thick-
ness of 40 feetb.

Bastvend Formation. The namz given to a series of

fine-grained sands and silts. It has been recognized at
verious localities over the southern part of the province,
from the Alberta boundary-east to the escarpment‘of Missouri
coteau, The thickness of the formation seldom exceeds

40 feet.

Bearpaw Formation. The Bearpew consists mostly of

incoherent dark grey to dark brownish grey, partly benmtonitic

shales, weathering light grey, or, in places where much iron
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is present, buff. Beds of sand occur in places in +the
lower part of the formation. It forms the uppermost bedrock
formation over much of western ond southwostern Saskatchewan

and has a maximum thickness of 700 feet or somewhat more.

Belly River Formation. The Pelly River consists
mostly of non-marine sana, shale, and coal, and underlies
the Bearpew in the western part of the arca. It passes
eostward and nerthsastward into marine shale. The principel
area of transition is in the western half of the a;ea whero
the Belly'River is mostly thinner thon it is to the west
and includes marine zones. In the southwestern corner of the
ares it has a thicknoss of several hundred feet.

Marine Shale Serics. This series of beds consists

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

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

The rural municipality of Glen McPherson is an area
of 324 squarc miles in the western part of southern Saskatchewan,

It is comprised of nine townshipse described as tps, 4, 5, and 6,
ranges 10, 11, and 12, W, 3rd mer. The centre of the municipality
is 27 miles north of the International Boundary and is approximately
60 miles south and 16 miles east of the ciby of Swift Current,

The surface of the area is quite rolling, A plateau
area known as Pinto butte extends across the munieipality from
northwest to southeast and forms a well-defined drainage divide,

The ground surface of th area rises gradually from approximate
elevations of 2.700 and 2,500 feet above sea-level in the southwest
and northeast corners toward the uplands, reaching heights exceeding
3,300 feet in the central part of the municipality., Many small
intermittent streams have carved deep valleys on all sides of the
butte; Several of the northerly flowing streams join in the
municipality to the north to form Pinto creek. Wood river flows

in an easterly direction from the central upland part of the town-
ship, Several branches of Breed creek drain the southeastern and
southern territory, and in the western part of the municipality
several unnamed creeks flow in a southwesterly directiom from the
butte, Breed creek and the latter streams join Frenchman river in
municipalities to the south and west. Most of the creeks flow
only for limited periods of time in the spring and early summer months,

Many residents have constrvcted deams across coulées
and stream beds and thus conserve adequate supplies of water suitable
for stock use for longer periods., Not less than twenty=~five dams
have been constructed in this municipality. Many of the small ponds
thus formed go dry toward the end of the summer, but larger dems
should conserve sufficient water for year round requirements. Such
dams are of importance in areas where both the unconsolidated deposits

and the bedrock have proved sparingly productive of ground water,
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The ground water supplies of this municipality are
derived fram the Recent stream deposits, from the glacial drift that
mantles the greater part of the area, and from the underlying bedrock
formations,

Water-bearing Horizons in the Unconsolidated Deposits

Thin layers of Recent stream deposits occur in the
valleys of Pinto creek, Wood river, and numerous other streaﬁ channels,
The sands and gravels interbedded with silts probably are water bearing,
and a few of the existing wells, reported to be in glacial drift, may
tap these Recent alluvial depositse

A great continental ice~sheet moved in a southwesterly
direction across the province many thousands of years ago. In its
advance andretreat it laid down a covering of glacial till or boulder
clay over the greater part of the municipalibty, This till consists
largely of light yellowish brown clay near the surface, grading into
more compact bluish ~ grey clay at depth, Embedded in the clay are
boulders and pockets of sand and gravel, The deposits are spread
unevenly over the old bedrock surface and vary greatly in thickness,
so that in parts of the municipality they are scarcely more than a
foot or two thick whereas they exceed 50 feet at other points,

Ground water supplies have been obtained from the till
at several points, but the deposits appear to be most productive in
township 4, range 12, and in township 6, range 10, In most of the wells
in other parts of the municipality aquifers have not been encountered
in the érift and digging has been continued down to the bedrock, The
wells range in depth from 7 to 42 feet and produce varying quantities
of water, some wells yielding only cnough water for household use and
others sufficient water for 10 to 60 head of stock. The water varies
in gquality in the different wells, but as a rule is suitable for
household use, Doubtless more ground water supplies could be obtained
from the till if thorough testing were carried out to locate the sand

and gravel pockets. Variations in the glacial deposits result from the
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different modes of deposition at the various stages of the glacial
period. A greater accumulation and generally more porous phase of
till called moraine has been deposited in four areas in this munici-
palitys. These areas are located in the south=central part of township
6, range lo;qin the northeast corner of township 5, range 10, a more
extensive belt about 2 miles wide running from the southeast corner of
township 6, range 11, through township 5, range 10, to scection 13,
and eastward; and in the northeastern part of township 4, range 10,
These areas are indicated on Figure 1 of the map accompanying this
report., Areas of moraine are typified by irregular hills and
undrained hollows, The deposits consist of sandy clay in which occur
boulders and pockets of sand and gravel, These non-continuous sand
and gravel beds act as reservoirs for ground water, and have been
tapped by a few wells at depths ranging from 15 to 40 feet, Evidently
the productive beds occur rather sparingly, as many of the wells in
these regions have passed through the unconsolidated deposité into the
underlying bedrock formations without striking any sands or gravels.
Aquifers should be located fairly readily in the moraine, but consider=-
able testing may be necessary in some places, Some of the wells in
township 6, range 10, yield soft water, but in other localities the water
is hard and has a faifly high cqntent of dissolved mineral salts but
is usable for all farm purposes,

The glacial lake clay in the northeast corner of the
municipality was deposited on the‘bottom of a lake that was formed by
waters from the melting ice~sheet,s The lake clays in this region are
sandy and three wells about 20 feet deep are drawing supplies of good
water from them. The yield from ecach well is sufficient for at least
20 head of stocks Three other wells obtain supplies from beds of sand
in the clay. Good water in quantities sufficient for more than 10 head
of stock is derived from two of the wells, but the third yields only a
small supply of highly mineralized water which is not satisfactory for

domestic use, Better water supplies are usually to be expected from sand



beds than from the clays, but supplics should be obtainablce from

one or the other at all points in this arca,
Water-bearing Horizons in the Bedrock

Three bedrock formations, known as the Ravonscrag,
Eastond, and Bearpaw, occur directly below the glacial drift in
various parts of the municipality, as shown on the accompanying
map, Figure 1, All threec of these formations are water bearing,
but show considerable difforcnce in the quality and quantity of
the water derived from them,

The Ravenscrag formation consists of beds of greenish
grey and grey sands and sandstones or fine sands and silts inter-
bedded with thin layers of 4ronstone, At upper levels it consists
mostly of dark and light-colourcd clays and silts, This formation
is confined to the areas lying above an elevation of 3,000 feet
above sea~level, and covers the great part of Pinto butte., It is
found in the northern parts of township 4, ranges 10 and 11, the
greater parts of towmship 5, ranges 10 and 11, the northeastern
half of township 5, range 12, and the south-central and north-
western parts of township 6, range 12, Water-bearing beds of the
formation are extensive and all wells penetrating the formation
have obtained water in sand beds or in the clays and shales, It
is probable that thin beds or lenses of sand interbedded with the
clay constitute the aquifers rather than the clay itself. The
water-bearing beds are believed to be continuous over fairly large
areas, but as yet an insufficient number of wells have been drilled
to make the accurate tracing of these horizons possible, These
aquifers have been tapped by wells ranging in depth from 7 to 120
foot, with an average depth of 60 feet, The variation depends to a
large extent on the difference in elevations of well sites, it
being generally necessary to dig to greater depths in the areas of

high relief than on the lower slopes, From most of the wells sunk
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into the Ravenscrag formation the supply is sufficient to water
10 to 50 head of stock, but in a few places the yield is smaller.
The water is soft in a fow wells, but genorally is hard and
contains considereble amounts of dissclved salts which in two wells
makes the water unsuited for domestic use, Satisfactory water
supplies should be obbainable at all points in the arca in which
the Ravenscrag occurs, at depths usually less than 100 fcet
regardless of the surface elevation.

The Eastend formation immediately underlies the
Ravenscrag on the butte and duc to its lower elevation, and thus
slightly greater areal extert, it underlies the glacial drift in
a narrow fringe around the lower slepes of the uplands, The
thickness of the formation varices locally, but generally ranges
between 45 and 65 feet, The upper beds are composed of massive,
yellow-~green, fine sands and coarse silts gradually becoming
finer and less porous toward the base of the formation where fine
sands, silts, grey, arenaceous shales, and grey sheles predominate,
Water is generally found in the Ravenscrag formation, so that
drilling is seldom carried down to the Eastond formation, On secssd
and 33, tp. 6, range 12, however, wells have penetrated the Eastend
formation, In the 40=foot well on section 5 hard sand beds were
encountered 8 feet from the surface and continued below the horizon
near the base of the well at which the water was found. This water
is of good quality and the supply is ample for 16 head of stock,
A 12~foot sand bed was encountered at a depth of 12 feet in the
well on section 33, but the sand is not water bearing, Below the
sands were found 33 feet of grey clays which were underlain by the
basal beds of the Eastend formation, but water was not obtained
until the well penetrated several feet into the clays of the under-
lying Bearpaw formation, The water here is hard and is usable for
the household, but the supply is very small. Ground woter supplies
similar to that from the well on section 5 may be expected from the

Bastend formation at most points, but there are small areas, as in
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section 33, where due to lateral variations in the porosity of
the formation it is not water bearing,

Toward the basc of the Bastend formation the sand
beds become thimmer, less porous, and more limited in their
areal extent. The upper sandy phases of the Bearpaw are believed
to underlie the Eastend beneath Pinto butte and to underlie the
drift along the lower slopes, More romote from the uplands the
upper part of the Bearpaw formation was removed by erosion before
the deposition of the glacial deposits. Sand beds are almost
entirely absent in this part of the area and little ground water
can be expected from the shales, The upper sand beds and the
weathered upper few fuet of the shale are found to be productive
in some areas, Many of the'wells produce only sufficient water
for household use, whereas the yield from others is ample for 10
to 40 head of stock, Larger supplies are obtained from a few wells
in township 6, range 12, and two of the wells each yield sufficient
water for 100 head of stock, The water is generally very hard and
contains large amounts of dissolved mineral salts which in several
wells rénder the water unfit for household use and in a few places
also wnfit for sbock., In all wells it appears that the water has
been found close to the top of the férmation. Deep drilling for

water in this formation is considered to be useless.



] B
GROUND WATER CONDITICNS BY TOWNSHIPS
Township 4, Range 10

Settlement is confined almost entirely to the northern
half of the township, the southern half being used as grazing land.
Ground water supplies for domestic purposes in the north are derived
from wells tapping the Ravenscrag formation, and in the south the
stock are watered from the creeks and springs.

A well located on section 1 is the only one drawing
ground water from the glacial drift. A supply of water sufficient
for only 21 head of stock is drawn from a gravel aquifer in this
16=foot well, Although information is indefinite it appears that the
glacial drift in this township does not exceed 90 feet in thickmess
at any points In most places it ranges from 10 %o 30 feet in thicke
ness and 1ls absent in small areas where the Ravenscrag bedrock form-
ation is exposed at the surface, The drift is meinly in the form of
glacial till which consists of boulder clay in which are interspersed
irregular pockets of gravel or sands These pockets, such as en;
oountered on section 1, are the only reliable source of ground water
in the glacial drift. As these aquifers are not continuous careful
testing will be necessary to locate them, The clays are more sandy
in the moraine=covered area in the northern and northeastern part of
the township, and are thus more permeable, Sand and gravel pockets
probably are more numerous, so that less difficulty should be
experienced in obtaining ground water supplies at shallow depths in
this area,

A bed of coarse gravel interbedded with layers of sand is
reported to underlie the glacial drift in section 1 on the southwest
slope of Pinto butte, No wells have been sunk into those deposits,
so that their water-bearing properties are as yet undetermined., The
porosity of these beds, however, suggests that they are worthy of
prospecting for ground water.

The Reavenscrag, Eastend, and Bearpaw formations are known
to underlie the glacial deposits in various parts of the township; as

shown on the accompanying map, Figure 1, The Ravenscrag formation,
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the uppermost of the three, extends over all but the southwestern
lowlands corner of the township. The sand beds of this formation
are considered to be the best source of ground water in the area,
The majority of the wells tapping ‘the Ravenscrag sand beds are less
then 60 feet deep; but in sections 31 and 32 where the glacial drift
overlying the Ravenscrag is thicker, it has been found necessary to
sink to depths of 112 and 120 feet before water was encountereds
The constancy with which wells in the northern third of this town-
ship have found water between elevations of 3,075 and 3,045 suggests
that a fairly continuous aquifer exists at this elevation throughout
at least the northern partse This horizon may continue southward,
to the edge of the butte, Two wells, located on sections 22 and 36,
yield very small supplies, but all other wells tapping this formation
give sufficient water for 10 to 30 head of stock. The water is hard,
With the exception of the 65-~foot well on section 22, all wells yield
a water that is sufficiently low in dissolved mineral salts to be
suitable for household use, Residents of the uplands area who have
failed to obtain water at shallow depths in the drift are advised to
continue wells down into the Ravenscrag formation,

Small supplies of water probably occur in the fine sand beds
of the Eastend formation below the Ravenscrag. The greater depth
necessary to tap this horizon and the fact,that the overlying Ravense
crag has been found to be productive at all places where wells have
penetrated into it makes it inadvisable to consider drilling +to the
Eastend beds.

In the southwest corner of the township the Bearpaw
formation occurs immediately below the drift, No wells have been
dug in this area, Sand beds occurring in the formation will contain
water and where they are absent small gquantities of water may be
found in the shales at the top of the formation, The water will prob-
ably haeve a high dissolved mineral salt content which will render it
unsuitable for drinking, and it may be unfit for stock uses Careful
prospecting in the overlying glacial drift for water-bearing sand and

gravel pockets or the construction of dams along the eastern branch of

Breed creek is advisable rather than deep drilling into the compact
shales of the Bearpaw formatione
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Township 4, Rango 11

Surface water in the creeks and stored by means of
dams forms the main water supply of the township, Wells have
been sunk at a few places, but in general the supplies dorived
from them are small. This ground water is derived largely from
the glacinl drift in the lowland parts of the township and from
aguifers in the Ravenscrag bedrock formation in the uplond areas,

The thickness of tho glacial drift is not definitely
known but is less than 10 feet over much of the area, and the bed-
rock is exposed at many points on tho elopes. The boulder clay of
which the glacial drift is largely composed is almost impervious,
but sand and gravel pcckets occur in the clay ond aet as reservoirs
for ground water accumulation, Two wells, located on section 9,
have tapped such aquifers and yicld supplies of hard, "alkaline"
wator which is reported to be suitable for all farm purposess. The
woll on the N.E.; yields sufficicnt water for only 8 head of stock,
but a much larger supply is derived from the well on the NW .%;
indicating a more extensive gravel pockete The gravels were found
at depths of 8 and 12 feet in these wells, 'Careful prospecting in
other parts of the township should locate supplies similar to thess,
but due to the irregular distribution of the porous beds ond the
thinness of the drift they are not to be expected at all points,

As shown on the map (Figure 1) the Ravenscrag formation
occurs directly beneath the glacial drift in the northern part of
the township, The covering of drift here is thin, so that the well
on section 27 penstrated the Ravenscrag at a depth of less thon 10
fect from the surface, The thickness of the drift may incrcase con-
siderably, however, towards the northeast, Sufficient water for only
6 head of stock is obtained from the clay beds in the Ravonserag
formation in the well on scetion 27, It is believed that if this
well were deepemed slightly more productive sond beds might be found,

Thesc sand beds will doubtless oceuwr at many places in the Ravenscrag
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formation and wells sunk at other loecalities in this township
should tap them at depths probably nowhere greatly exceeding
60 foet. A number of springs occur along the outéerops of the
Ravonserag sand beds and the southern slopes of the uplonds,
These springs fced the numerous crecks ond if suitable reservoirs
wore ‘excavated would form a source of water for stock.,

The Bastend formation underlies the Ravenscrag and
extends immediately beneath the drift for a short distance beyond
the southern limit of the Rawenscrag formation. No wells have as
yet tapped this formation in this township, but its sandy members
are probably water bearing, Some of the springs on the southern
slopes may have their source in this formation, Water.from the
Eastend formation will probably be more highly mineralized than
the Ravenscrag woters, and thus less desirable for houschold use,
As the BEastend formation is overlain by the Ravenscrag throughout
most of its extent, any wells that may be drilled will probably
find water supplies in the overlying beds before reaching the
Eastend. '

The Bearpaw formation underlies the drift throughout
the remaining parts of the township below an elevation of 3,050
feet above sea-level. Water-bearing sand beds are expected to
occur either at the contact of the drift and the shale or in the
sandy members and upper parts of the shale itself, Such a sand
bed in the upper part of the formation has been tapped by an
18~foot well dug on section 4, This well yields only sufficient
water for 17 head of stock, The amount of dissolved mineral salts
present in the water is sufficient to render it unfit for household
use, but it is being used for stock watering, Supplies of similar
quality should be obtainable throughout this area from sand beds
or from the shales at the top of the formation. Water from the
shales will probably be inferior in quality to that from the sands,

and the yield will undoubtedly be smaller, In order to obtain
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water of better quality in this area it will be necessary to
locate water bearing sands or groavels in the overlying glacial
deposits, and this moy require considerable testing, Residents
of the lowland areas having large herds of stock are advised to
construct dems on the larger creeks, rather than to resgrt to

deep drilling which cannot be expected to yield any large water

supply.

Township 4, Range 12

Ground water supplies in this township arc derived
from the Recent stream deposits in the valleys and from the
glacial till, A few of the wells yield adequate supplies of water,
but several others fail to produce more than enough water for
household requirements and a very fow head of stocks Several such
wolls may be necessary to meet local requirements.

The Recent deposits consist largely of silts inter=-
spersed with pockets of gravel, Such deposits will be found
adjacent to the watercourses only, and probably will not exceed
15 feet in thickness at any point. Gravel and sand havo been
encountered in wells close to the creek on sections 7 and 18, and
large water supplies have been obtained; one well has sufficient
water for 80 head of stock. In wells in the valleys in which only
the silts have been found the yields are small, Sands and gravels
are sufficiently plentiful, however, even in the draws to ensure
at least a small supply of water, Mony of the couldes offer suit-
able dam sites., With continued drought in this area it will become
inereasingly more important to store the spring surface run-off,
as no large source of ground water can be expected by deep drilling,
' The glacial drift ocvering the uplands is composed
largely of boulder clay. Sand and gravel pockets are scattered through
the clay., These pockets have been tapped at several points in the
township at depths of from 7 to 20 feot, and supplies of good water

have been obtained. The quantitles yielded by individual wells range
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fram that sufficient only for houschold use to quantities ample
for 60 head of stock., The yield depends largely upon the lateral
extent of the aquifer tapped. The average supply to be expected
will water 10 to 20 head of stock. Due to the discontinuity of
these aquifers water supplies will not be obtained at all points,
These pockets are so numerous, however, that careful testing on
any section should encounter one of them and a series of test holes
sunk in the vicinity of some of the poorer wells might locate
larger supplies,

The dark grey, largely impervious shales of the
Bearpaw formation are believed to underlie the glacial drift in
all parts of the township, Ground water probably occurs at the
contact of the drift and the shale, The 30=foot well located on
section 20 may be deriving its small supply of highly mineralized,
undrinkeble water from this horizon. Sand beds may ﬁe present in
the upper part of the formation in the northeastern sections of the
townships, but there can be no assurance that the water will be of
essentially better quality than supplies from the well on section
2043 It is probable that at depths below 25 feet, from the point
where the formation is first encountered in wells, the supply will
become very small and too highly charged with mineral salts in
solution to be used either for the household or‘for.stock. Deep

drilling in any part of this township is not recommended,

Township 5, Range 10

Only one well has been sunk in the immediate vicinity
of Wood river, This well is 8 feet deep and yields a sufficient
quentity of hard, slightly "alkaline" water for household use and
for 25 head of stocke The productivé gravel beds are probably
irregularly scattered through the silts and systematic prospecting
will be necessary before they are encountered. Water found in
deposits along this stream should be of better quality than supplies
derived from stream deposits in the lowlands, as the presence of the

Ravenscrag formation rather than the Bearpaw formation bordering the
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creek offers less opportunity for the waters, seéping from the
uplands, to hecome charged with mineral salts.

Although the glacial drift covers the whole township
its importance as a source of ground water varies in different
parts of the area, Over the uplands the drift is thin and the
gravel beds scattered through it are by no means numerous.
Throughout the greater part of the uplands area residents are
better advised to deepen wells through the glacial fill, which
may vary from 10 to 40 feet in thickness, to the productive beds
of the underlying Ravenscrag formation, Only in the-ifregularly
rolling, moraine~covered area of the uplands, which extends as a
belt approximately 1% miles wide from east to west across the
centre of the township, can the gravel pockets be considered to
be sufficiently numerous to warrant prospecting at shallow depths
in the drift.

In the lowland region the drift is underlain by the
Bearpaw formation, from which little ground water can be expected.
Hence, in these parts extensive prospecting at shallow depths
within 40 feet of the surface is advisable rather than deep drilling,
Wells located in valleys in the N,E.:'s of sections 25 and 35, and
sunk to depths of 30 and 22 feet, respectively, yield the largest
supplies of the shallow wells in the area, The well on the N,E%,
section 25, gives a supply of drinkable water sufficient for at
least 40 head of stock. At other places in the coulées the shallow
wells are less productive and dams are necessary to supplement the
supply. Extensive testing at shallow depths maey locate gravel
pockets that will yield small supplies of water, Wells that have
been sunk into the bedrock derlve a part at least of their supply
from sand beds occurring at the contact of the drift and the under=
lying Bearpaw shales, Two such wells are located on the S.E&%'s
of sections 32 and 33, These wells are 40 and 30 feet deep, re=-

spectively, and yield sufficient quantities of hard water for 12
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and 18 head of stock, respectively., As is to be expected of
waters seeping through the overlying boulder clay and being
concentrated on the surface of the shale, the water contains
considerable amounts of mineral salts in solution, but is being
used in the households., The bases of slopes, knolls, gravel
ridges, and undrained depressions have all proved to be suitable
well sites in tille-covered areas in many parts of southern
Saskatchewan, and such situations should be considered in attempte
ing to find water at shallow depths in this area.

The Ravenscrag bedrock formation underlies the mantle
of boulder clay at depths ranging from 10 feet or less on hill=-
slopes to 30 to 40 feet on some of the uplands throughout all but
the north-central and northeastern sections of the township, The
sand beds of this formation form the most reliable sources of
ground water in this part of the township, The variation in
elevation between 3,104 and 2,863 feet above seas-level at which
the productive horizons have been encountered suggests that ine
dividual water-bearing beds may not cover large areas, They are
sufficiently numerous, however, to ensure tapping an aguifer
within 60 feet of the surface in practically all parts of this
area, The wells range in depth from 12 to 65 feet, A few of the
wells encountering only sandy shale yield only sufficient water
for domestic needs, but in the majority the yield is sufficient
for 10 to 20 head of stock, The water from these wells is hard
ond contains dissolved sulphate salts, and in some places iron,
These'impurities are not generally in sufficient concentration,
however, to make the water unsatisfactory for household use,

The Eastend formation, composed of some 30 to 50 feet
of fine sands and silts, underlies the Ravenscrag formation over
the uplan&s region below an approximate elevation of 2,950 feet
above sea-level, No wells have penetrated this formation, so

that no information regarding its water~bearing properties can be
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given., It is probeble that greator amounts of mineral salts
in solution will be found concentrated in the water from this
formation. Should the overlying Ravenserag prove to be unpro-
ductive drilling to this formation for a stock water supply
seems advisable,

Deeper drillipg into the dark grey shales of the
Bearpaw formation that underlies the Eastend on the upland is not
recormmended, as the supply to be expected will be doubtless small
and the water will be of very poor quality, Both the Revenscrag
and the Eastend formations have been removed by erosion from the
lowlands in the north and the glacial drift rests directly upon
the surface of the Bearpaw shale, The upper few feet of the shale
is in some places porous. A supply of good water sufficient for
18 head of stock is obtained from the well on the SE%, section 33,
but only small supplies are obtained from the other wells, and the
water from one of these is unfit for household use. It is extremely
improbable that wells sunk below the upper 25 feet of the shale will
produce a supply of water suitable either in quality or quantity for
any farm requirements, In view of the uncertainty of obtaining
water that may be used for stock even in the upper part of the
formation careful prospecting in the overlying drift is recommended,
Should this source prove inadequate dams constructed in the couldes
will retain a water supply for the greater part of the summer, but

mey prove inadequate toward autumm,

Township 5, Range 11

Although no serious lack of ground water has been
experienced in this area several of the residents have had some
difficulty in obtaining edequate supplies, Ground water conditions
are to & large extent similar to those in other townships of the
municipality, except that springs are not so numerous, Fewer dams
have been constructed in coulées to conserve the spring run-off,
If drought conditions recur dams and dugouts will be necessary,

especially if a very large number of stock are to be watered.
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Thin layers of Recent stream deposits consis®¥ing
of silte, sands, and gravels occur along creek beds in the valleyse
Shallow wells dug into thesec deposits should find supplies of water
suitable for household use and for watering a few head of stock. A
mantle of glacial till composed largely of yellowish browm boulder
clay covers the bedrock to depths probably nowhere greatly exceed=
ing 50 feet, As is usual in the drift; the water~bearing beds are
irregularly interspersed and vary greatly in their areaj extent,
and hence in the amounts of water they will yield, Shallow wells
located on the plains do not generally yleld more than enough
water for housshold use and at the most, for 10 to 12 head of
stockss. Undrained deprsssions and the bases of slopes providing
larger catchment areas are better locations. Two wells sunk to
depths of 35 feet in a depression on section 16 each yield suffi=
cient quantities of hard, drinkable water for 50 head of stock,

If after careful prospecting in the glacial drift an
adequate water supply is not obtained residents of the uplands
area should sink wells through the boulder clay into the umderlying
Ravenscerag formation, Wells sunk to depths of 60 to 85 feet in
sections 20, 27, and 28 have encountered supplies of water in blue=
grey, sandy clay, The yield from each well is sufficient for 15 to
20 head of sgtock., Since the aquifers of these wells all occur at
elevations between 3,000 and 2,970 feet above sea-level, it scems
probable that the aquifer is fairly continuous in this part of the
townshipe The water contains mineral salts in solution, but only in
one well on the NE.%, section 20, was the water found to be too
highly mineralized for domestic use,

In the south the ground water conditions in the Ravens-
crag formation are poorer, Wells sunk to depths of 110 and 64 feet
on sections 2 and 3 yield small supplies of water from sandy clay and
from a sand bed. Since these weils are located near the height of

land for the region, the catchment area for aquifers in the bedrock
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is small, Wells in the townships to the east, southeast, and
south have encountered fairly large supplies of water from sands
and sandy clays of the Ravenscarg, at elevations between 3,080
and 3,060 feet above sea~level, It is possible that had the well
on section 2 of this township been extended some 40 to 60 feet
dooper itwould have encountered a larger supply. The water is not
under pressure in the lower aguifer.

The Eastend formation underlies the Ravenscrag through
the uplands area, No wells have been sunk through the Ravenserag
into the Eastend formation and hence no information was obtained
regarding the ground water conditions of this formation. Since no
large catchment area by which ground water could enter the Eastend
formation is present in the upland area it is improbable that any
large supply of water will occur in it,

Even less possibility of obtaining ground water exists
in the Bearpaw formation underlying the Eastend beds, Four wells
sunk to depths of 30 to 60 feet draw water from the Bearpaw
fgrmation where it is covered only by glacial drift, in two small
areas in the northern lowlands part of the township. No water-
bearing sand beds are recorded in these wells, but the water may
occur in thin layers of sand interbedded with the dark grey shales.'
Individual wells are producing supplies sufficient for 10 to 40
head of stock. The water contains large amounts of dissolved mineral
salts, but is being used in the household with no apparent ill
effectss In these areas prospecting should be confined to the stream
deposits to the glacial drift, and to the upper 50 feet of the
underlying shales, Below this depth the shales probably become
more impervious and the small supplies of water obtainable will be
too highly charged with dissolved mineral salts to be used for
domestic use or for watering stock,

Township 5, Range 12

The greater part of the township is used for cattle

grazing, so that at the present time the amount of ground water
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required for domestic purposcs is small, Numerous springs_and
several springe-fed creesks supply ample water for the stock,

No water is at present being derived from the till
that covers the whole township, as the only wells in the area
derive their supply from the Bearpaw formations The thickness of
the glacial till has not been definitely determined, but it is
not believed to greatly exceed 25 feet at any point. Sand and
gravel pockets occur in the impervious boulder clay and they
should be productive of fairly good water supplies, However,
these pockets occur rather sparingly and some difficulty may be
experienced in locating them, Should further supplies of water
for domestic purposes be needed in this area it would be advisable
to test carefully in the glacial drift for sand or gravel aquifers,.
particularly in the southwestern half of the township,

Throughout the northeastern half of the township.the
Ravenscrag formation lies directly beneath the glacial drift. As
no wells have been sunk in this locality, no information could be
obtained es to its water~bearing characteristics, but the con-
ditions are probably very similar to those in this formation in
the township to the east, The water-bearing sand beds of this
formation should be found at depths ranging from 20 to 50 feet,
Good water may be expected from this source, and supplies should
be sufficient for 10 to 30 head of stock., Msny of the springs
that occur on the slopes probably derive their supply from the
Ravenserag formation, This formation is to be regarded as the
best source of ground water in the towmship.

The Eastend formation underlies the Ravenscrag throughe=
out the northeastern half of the area, and since it occurs at a
slightly lower elevation it extends bemeath the drift a short
distance beyond the boundary of the upper formation. Ground water
probgbly occurs in the sandy beds of this formation, but is more

inaccessible than the water in the overlying Ravenscrag beds, and
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is thus of less value, Some of the springs on the slopes may
mark outerops of water-bearing horizons in the Eastend formation,

The glacial drift throughout the southwestern half
of the township is underlain by the Bearpaw formation, which is
tapped by the wells on sections 2 and 7. On section 2 a sand
bed was encountered which yields a supply of hard, "alkaline"
water sufficient for 25 head of stock, On section 7 no sand wes
found and the water located in the shale is too highly mineralized
to be used for stock, Evidently the sand beds are mot continuous,
but where they can be located water supplies may be obtained,
Along some of the creek valleys springs issue from the Bearpaw
formetion., Throughout the lowland area three possible horizons
exist in which ground water may be obtained at shallow depths,
They are: the scattered sand and gravel pockets in the drifit;
beds of sand occurring at the contact of the drift, and the under=
lying Bearpaw formation; and thin beds of sand and sandy shale in
the upper few feet of the Bearpaw formation., All of these horizons
should be accessible within 35 feet of the surface. Deeper wells
are not advisable in this half of the township, as only the compact
grey shales will be encountered, from which at best only a bitter,

undrinkable water, unfit even for stock use, can be expected,

Township 6, Range 10

The greater part of the ground water supply in this
township is obtained from wells in the glacial drift, A few wells,
however, obtain water from the underlying Bearpaw formation.

Adjacent to the stream chamnels in the valleys are
layers of Recent stream deposited silts, in which are interspersed
thin layers of sands and gravels, No wells have agyet been dug
into these deposits, but little prospecting should be necessary
before sand and gravel beds are encountered from which are to be
expected moderately large supplies of good water, All other parts

of the township are covered by glacial deposits of various types,
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the distribution of which is shown on the accompanying map, Figure
1, Giacial lake clays covoring the small lowland area in the northe-
east corner of the township are probably quite sandy throughout
this area, as wells on sections 24 and 35 are producing good supplies
from these deposits at depths of 29 and 18 feet from the surface,
Other wells in this area have 1ocated.water at only slightly greater
depths in sand beds that are believed to lie between the lake clay
aend the underlying boulder clay. Ground water supplies in sufficient
quantities for local requirements should be available almost any=-
where in this area,

The greater part of the township is blanketed by glacial
till which contains occasional pockets of water-bearing sand and
gravely Small supplies are sometimes obtained from the clays where
they contain a large proportion of sand, but usually, however,
distinet sand or gravel pockets must be located before any 1a¥ge
supplies are obtained, These pockets have been encountered in a
number of wells at depths ranging from 11 to 38 feet, In some
places the yield of water is only sufficient for household use, but
other wells produce enough water for 10 to 25 head of stock, Soft
water is found in a few of the shallower wells, but in most places
the water is hard and of good quality for drinking, The well on the
SE.%; section 23, is the only one in the township that is reported
to be deriving water that is unfit for household use from the glacial
drifte. Further testing in the glacial drift for sand and gravel
aquifers is advisable when it becomes necessary to increase the
present supply. Sands and gravels probably are more abundant in
the more rolling and hillocky moraine covered area located in the
central part of the township. Ground water supplies should be
found with less testing in these deposits than in the till=covered
areass

A few wolls penetrating the Bearpaw formation have
obtained water suppliess The water is found in thin sand beds

occurring in the shales, or from the weathered, more porous shales
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near the top of the formation, Continuous water-bearing horizons
have not been traced, but the water is believed to be confined to
the contact of the overlying boulder clay and the shale and to the
upper few feet of the shalc, fhe wells obtaining this water
range in depth from 30 to 60 feet. Decper drilling is not advise
ables Only small quantities of water are usually obtained from
the shale, but a well on section 12 produces ample water for 35
head of stocke This is the only well that is deriving good water
from the Bearpaw formation, in the other wells the water is too

highly mineralized even for stock use.

Township 6, Range 11

Creeks and small dams constructed along them provide
an igz;easingly important source of water for stock in this area,
The greater amount of the ground water being used in this township
is derived from the Bearpaw formation, and the remainder is from
the overlying glacial drift, In most places sufficient water is
obtained to satisfy local roequirementse

The thin layer of Recent deposits along the creek has
not been tested for ground water supplies, Shallow wells dug in
these deposits should obtain supplies of good water from sand and
gravel aguifers buried in the silts,

A mantle of glacial drift, believed to range in thicke
ness from 10 to 30 feet, covers the remainder of the township,
A few wells have struck water=bearing sand and gravel pockets in
the boulder clay and from them obtain enough water for household
use, but little or no water is obtained from the boulder clay itself
which forms the greater part of the glacinl drift, An area of
moraine covers the southeastern part of the township, In this area
two wells, sunk to depths of 15 and 24 feet, have located good water
supplies in gravel pockets, O(me well yields enough water for 20
head of stock, whereas the supply from the other is ample for 45

he%d. The clays comprising much of the moraine are more sandy,



L

and gravel and sand pockets occur in greater ebundance than in

the till, so that ground water supplies should be found with less
testing in this area, In the southeast corner of the township
little difficulty should be experienced in locating suitable
ground water supplies in the drift or in the underlying bedrock
formations, Throughout the remainder of the area should testing
for gravel pockets in the upper part of the drift prove unpro-
ductive there remains the possibility of obtaining water at the
contact of the blue-grey boulder clay and the underlying dark grey
shales of the Bearpaw formation, The depth to this contact éaries
in different places, but nowhere has it been necessary to sink
wells deeper than 50 feet to encounter this horigzons

The sand and sandy clays of the Ravenscrag and Bastend
formations occur immediately underlying the glacial drift in emall
areas in the southern part of the township. No wells have as yet
been dug in these areas, As evidenced by wells in the townships
to the south and to the west water-bearing horizons occur in both
of these formations, Supplies of good water may be expected from
wells less than 50 feet deep in these areas., Should the drift prove
to be unproductive, the deepening of the wells down into these
formations is recommended.

Meny wells have been sunk into the Bearpaw formation
which lies below the glacial drift throughout the remainder of the
township., In all these wells the water is reported to be coming
from the heavy clay or shaless It is probable that thin sand beds
interbedded with the shales form the aquifers and have not been
noticed in digging the wells, Continuous aquifers are not traceable,
but the ground water seems to occur close to the top of the formation
at all places. There is 1itt1§ uniformity in the quantity or
guality of the waters obtained, Supplies from a few wells are
sufficient only for household use, whereas other wells yield enough
water for 10 to 40 head of stock, Large amounts of dissolved

mineral salts are contained in the waters from all these wells, but
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although the water is used for drinking in most places the water
from a few wells has a sufficient concentration of salts to pro=
hibit its use for household purposes. Supplies of water suitable
for stock are believed to be obtainable, however, from the upper
20 feet of the Bearpaw formation at nearly all points in the town-
ships It is believed that the shales act as an impervious bed and
thus trap water seeping dowmward through the drift, Hence, boring
to depths much below the upper few feet of the shale cannot be
expected to yield any large supply of water., It is also probable
that, due to the gquantities of mineral salts inherent in the shale,
water from any great depth in this formetion will be too highly
mineralized for either domestic use or for stock., The increase
in the amounts of mineral salts in solution with depth is illusw
trated by the undrinkable quality of the water from the 80~ and
75=fo0ot wells on sections 16 and 22, as compared with the come
paratively good supplies from the 35« and 30-foot wells located on

sections 5 and 17.

Township 6, Range 12

Little difficulty has been experienced in obtaining
adequate water supplies in this district, but during recent years
the yield of mamy of the wells has decreased markedly. Few dams
have been constructed to conserve the surface run-~off in this ares,
but in several of the couldes and small. stream valleys there are
good dexf.sites, A few residents of the lowland plain have excavated
dugouts and thus supplement the supply of stock water from wells,
The glacial drift and the Ravenscrag, Eastend, and Bearpaw bedrock
formations all form sources of ground water in this township,

Thin layers of Recent stream deposits occurring along
the creek valleys are probable sources of ground water, par-
ticularly for household use, Shallow wells encountering sands or
gravel buried in the silts may be expected to yield supplies of

water less highly mineralized then from either the glacial drift or
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the shales of the Bearpaw formatione The greater part of the
township is covered by glacial till which is believed to vary
in thickness from place to place within a range of 10 to 50 feet,
The only ground water supplies obtainable from these deposits will
be found in sand or gravel pockets which are interspersed through
the boulder clay., The sparsity of their occurrence is evidenced
by the fact that nearly all of the wells in the township have
passed through the drift into the umnderlying bedrock without
encountering water in the drift. However, these pockets do occur
in scme localities and prospecting at shallow depths near the base
of slopes and in undrained depressions should yield small supplies
of water suitable for drinking and for stock.

Water supplies are obtained from the bedrock formations
with little difficulty., The map, Figure 1, shows the areas in
which the Ravenscrag, Eastend, and Bearpaw formations are found
directly beneath the glacial drifts The Ravenscrag formation is
largely untested for ground water in this township, A single well
sunk to a depth of 55 feet on the SW;%, section 28, may be drawing
its water from this formetion, but the elevation of the aquifer
suggests that the well has penetrated into sand beds in the under=-
lying Eastend formation. Beds of sand which form the greater part
of the Ravenscrag formation in this district have been found to be
water bearing in adjoining townships. Prospects seem equally good
of obtaining adequate® supplies of water from this formetion in this
township by sinking wells to depths not exceeding 50 feet,

A 40~foot well on section 5§ is drawing water from a sand
bed in the Eastend formation, but another well on section 33 passed
through the sands of this formation to obtdin water in the under-
lying Bearpaw formation at a depth of 80 feet from the surface.

The water_derived from the well on section 5 is of good quality and
the supply is ample for 16 head of stock, This waber=bearing
horizon is probably fairly continuous in the Eastend formation in

the upland parts of this township, so that should the overlying
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Ravenscrag beds be thin there remains a good possibility of
obtaining water in the finer sand beds below., It is to be noted
that no large catchment area occurs on the uplands whereby the
bedrock supplies can be readily replenished, and hence large
" supplies of water are not to be expected there., Under the exist=
ing conditions the excavation of large dugouts or the construction
of dams appear to be necessary if large herds of range stock are
to be watered,

The Bearpaw formation underlies the Eastend beds of
the uplands asnd extends immediately beneath the glacial drift
throughout the remainder of the township., As in the other town-
ships, the upper part of the Bearpaw formation is sandy whereas
at greater depths dark impervious shales predominate, A number
of wells are deriving good supplies of water from this formation
throughout the lowlands plain area, The depth of wells ranges
between 15 and 80 feet depending upon the thickness of the glacial
covering., Individual wells produce sufficient water for 10 to 40
head of stock amd two wells sunk to depths of 60 and 24 feet, in
sections 23 and 24, each produce ample supplies for 100 head,
Supplies this large are not to be anticipated in most placess It
is possible that much of the water is derived from send beds at
the contact between the bluewgrey boulder clay and the Bearpaw
formation, In many of the wells this water horizon has been struck
at depths of less than 40 feet, but occasionally it was found
necessary to extend the wells down into the shales, The quality
of the water varies from place to place, All supplies from this
source conbain a considerable- concentration of dissolved mineral
salts, which make the water inferior in qualiby for household use
to supplies from Recent stream deposits or the sandy bedrock
formations of the upleands., In only one well, situated on ths NE.%;
section 1, however, is the wabter considered to be too highly

charged with sulphate salts in solution to be fit for drinking,
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It is improbable that either the quantity or quality of the water
will improve in this formation at greater depths. An 80~foot
well located in the NWeZ, section 23, yields water reported to be
of good quality, from a sandy layer in blue clay, in sufficient
amounts for watering 45 head of stock. It is improbable, however,
that sinking wells much deeper than 100 feet in the lowlands area
will yield a satisfactory water supply. Many springs occur in
valley sides of this area, This water is believed to come from
sandy beds of the Bearpaw formation., The occurrence of such
springs suggests that at least the upper beds of the Bearpaw

formation are sufficiently sandy to be water bearing,
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF GLEN McPHERSON,NO.46; SASKATCHEWAN

Township| 4| 4| 4 5 & 5| 6| 6| 6| Total No.
= in Munie-
West of 3rd meridian Range 10| 11|12| 10{11j12{10|11|12 | cipality
Total No., of Wells in Township 16)12/22/ 46|21 6/45|71|30 269
No,., of wells in bedrock 15| 4 0128]13] 6|11|64}27 168
No. of wells in glacial drift 1| 8120|117 8] 0|34} 7] 3 98
No, of wells in alluvium (O SN OREZ I FR O S0 O E O RO 3
—— 2

Permanency of Water Supply
No, with permanént supply 11} 9117140|21| 6]45(47 |28 224
Noe with intermittent supply 15{ETo | s e o (el e | i L 10
No. dry holes 4 1} 0] 8 0 0] 0j23| 1 35
Types of Wells
No, of flowing artesian wells 0] O] Of O] O] O] O 0O} O 0
No. of non~flowing artesian wells 3| 1| 0| 6] 1| 0{10} 2 i1 24
No. of non-artesian wells 91101223420 6|35 |46 er 210
Quality of Water
No, with hard water 9i11 (17(38|18| 633 {47 {27 | 206
No. with soft water 3] O > oA 28
No. with salty water O IROSI0TONRE R0} 0N SONE0 0
No. with "alkaline" water 1| 7| 5{13| 4| 4|11|16 {10 | T
Depths of Wells
Yo, from O to 50 feet deep 11111 |22 140115] 642 153 |24 224
No, from 51 to 100 feet deep 3/ 1]0| 6] 5| 0f 3|15]| 6 39
Noe from 101 to 150 feet deep 2 OR 0N OSSR IO LSS N0 6
No, from 151 to 200 feet deep RO 10008 Q0] 0 e 0
No. from 201 to 500 feet deep 0| 0] 0 Of O O] O; 0 (O 0
No. from 501 to 1,000 feet deep IS (O RSO (e S N =(0) To NN (0 0
No. over 1,000 feet deep N0 S ONS Ol R OEIO) 0SS ORIES) 0
How the Water is Used
No. usable for domestic purposes 11111936118 3}33 {37 |27 195
Noe not usable for domestic purposes) 1| 0| 3| 4| 3| 3112111 | 2 39
No., usable for stock 1111 ]2039 (21| 3|35 |45 |29 214
No. not usable for stock B R R K e R 20
Sufficiency of Water Supply
Noesufficient for domestic needs 10| 9117 140121 | 645 |45 28 221
Noesinsufficient for domestic needs 2/ 26570/ 0|]010|3]1 13
Noegsufficient for stock needs 8| 3[13(31{17| 6|29 |58 |28 173
Noeinsufficient for stock needs | 4| 8] 9] 9|4 clisao]1 61
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ANALYSES AND QUALITY OF WATER

General Statoment

Semples of water from representative wells in surface
deposits and bedrock wore taken for analysés. Except as
otherwise steted in the table of analyses the samplos Wepé
analyscd in the laboratory of the Borings Division of the
Geological Survey by the usual sbtandord methods. The
quantities of the following constituents wero detcermined;
total dissolved mineral solids, calecium oxide, magnesium
oxide, sodium oxide by differénce, sulphate, chloride, and
alkalinity. The alkalinity referred to here is the calcium
carbonate equivalent of all acid used in neutralizing the
carbonates of sodium, ecaleium, and magnesium, The results of
the analyses are given in parts per millicn--that is, parts
by woeight of the constituents in 1,000,000 ports of wober;
for example, 1 ounce of material dissolved in 10 gallens of
wotor is equal to 625 parts per million. The samﬁlos wers
not exemined for bacteria, and thus o water that mey be
termed suitable for uss on the basis of itz minoral salt
content might be condemned on account of its bacteria content.
Weters that are high in bacteria content have usually been

polluted by surface woters.

Total Dissolved Mineral Solids

The term "botal dissolved minsral solids® as here
used refers to the residue remaining when a somple of water
is evaporated to dryness. It is generally considered that
waters.that have less than 1,000 parts per milliozn of dissalved
solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded. Nearly all waters
thet conbain mere than 1,000 parts per million of total solids

have a taste due to the dissolved minerel matter. Residents
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accustomed to the woters mey use those thot have much more
than 1,000 parts per million of dissolved solids without any
marked inconvenienco,.although most persons not used to highly

mineralized water would find such waters highly objeotionable.

Minersl Substances Proesent

‘Calcium 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 end mognesiun salts impart
hardness to water. The mognesium salts ax;e laxative,
especlally magnesium sulphate (Epsom salts, MgSO4), and they
are more rietrimgnfall to health than the lime or calcium salts.
The calcium salts have no laxative or other deleterious
effects. t[;he scale found on the inside o.f steam boilefs aend
tea-kettles is formed from these min;aral salts,

Sodtun

The salts of sodium are next in importance to those
of cg.lcium and magﬁesimn. Of these, sodium sulphate (Glauber's
salt! Nazso4) is usually in excess of sodium chloride (common
salt, _NaCl). These sodium salts are dissolved from rocks and
soils. When thére is & large amount of sodium sulphete present
the water is lexative and unfit for domestic use. Sodium
carbonate (NaoCOz) “"black alkeli", sodium sulphate “white
alkali", and sodium chloric'ié\are injurious to vegetation.

- Sulphates
Sulphates (S04) are one of tho common constituents of
.ne}tural water. The sul}j;ha’ce salts most commonly found ars
sodium sulphate, magnesium sulphate, and calecium sulphate (CaSO4).
When the water contains large quantities of the sulphé,te of

sodium it is Injurious to vegetation.
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Chlorides
' Chlorides are common constituents of all natural water
and are dissolved in small quantities from rocks. They usually
oceur 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 many rocks and the surface
depési‘bs derived from them, and also from well casings, water
pipes, and other fixtares. More than 0.1 part per million
of iron in solution will settle as a red precipitate upon
‘exposure to the air. A water that contains a considerable
amount of iron will stain porcelain, enamelled wa.ré, and
clo“ghing that is washed in it, and when used for drinking
purposes has a tendeney to cause const.ipa‘cion, but the iron
can bo almost completely removed by aeration and filtration
of the water.

Herdness

Calcium and magnesium salts impart hardnesé to water.
Hardness cf water is commonly recogni'zed by i'bs‘s soap-destroying
powsrs &s sinown by the difficulty of cbbaining lather with soap.
' The total hardness of a waber is the hardness of the water in
its original state. Total hardness is divided into "pez;mnent
hardness" and "temporary hardness". Permanent hardness is the 2
hardness of the wabter remaining after the sample has been boiled
and it represents the amount of minersl selts thot cannot be
removed by boiling. Temporary hardness is the difference
between '_bhe total hardness and the. permenent hardness end
represents the amount of mineral salts that can be removed by
boiling. Temporary hardness is .due mainly to the bicarbonates of
caleium and megnesium and iron, and permenent harness to the sulphates

and chlorides of calcium and megnesium. The permenent hardness
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can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared sqfteners.
Water thet contains a large amount of sodium ecarbonate and
small amounts of ealecium and megnesium salts is soft, but if
the calcium snd magnesium salis arc present in large =zmounts
the wator is hard. Water that has a total herdness of‘SOO
parts per million or more is uéually classed as excsssively
hard. Many of the Sasketchewan 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 exaet
hardness determination was made. Also no determination for
temporary hardpes; was mads on waters having a total hardness
less than 30 parts per million. As the determinations of the
éoap hardness in some cases were made after the samples had
been stored fLor somes time, the temporary hardness of some of
the waters =as they come froam the wells probably is higher than

that given in the table of analyses.
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Analyses of Water Samples from the Municipality of Glen McPherson, No. 46, Saskatchewan
LOGATION %e |aotel | mamowmss CONSTITUINTS AS ANALYSED |CONSTITUENTS AS CATCULATED IN ASSUMED COMBINATIONS | Source
SecJijRge Mer.Well,Ft.solids Total Perm.Teq@. C1 %%ﬁ?EVQaO MgO.SOu Nag? Solids |CaC03 |CaSOy | MgCO3 Mg§0u NapCO3 NggSOh_NaCl Water
32i ul 10{ 3 27 42,8&0 | 800 | 000 | 200 {14| 575 |2h0|166 |1, 583842 (2,855 | Lob 92| 365 1,910 23 x 2
16L5} 10! 3 47 :1,609 (2) (3)] (W) (1) (5) % 2
285 e B 60 780 | 200 50 ! 150 !13] 520 | 20| 40| 1533k6 772 36 8y ko7 22l 21 % 2
337—5% 11} 3 50 __35(_) *266_ “:[66“105”&2 170 | 30| 50 371 30 225 5l 98 9 Ll 20 % 3
28 oi 1 45 4,200 | 700 500 ; 200 | 35| 375 | 60 1l 12 hhinsl {3,988 | 107 226| 107 3,890 | 58 x 3
23 6% 12| 3 1 60 12,860 1,400 950 450 |35 345 0701227 1,747833 |2,868 | 304 36| 626 1,84k | 58 =t

I B 1. i b

Water samples indicated thus, ® 2 are from bedrock, Ravenscrag formation.

Water samples indicated thus ® 3 are from bedrock Bearpaw formation.

Analyses are revorted in parts per million; where mumbers (1), (2), (3), (4), and (5) are used instead of parts
per million, they renresent the relative amounts in which the five main constituents are present in the water.
Hardness is the soap hardness expressed as calcium carbonate (CaCO3).

Analysgis No. 2, by Provincial Analyst, Regina.

Por interpretation of this table read the section on Analyses and Quality of Water.
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Water from the Unconsolidated Deposits

No samples of ground water from the unconsolidated
deposits of this municipality were collected for analysis, The
few generalizations made regarding differences in the qualities
of waters from the various types of Recent and glacial deposits
are based upon observations at the well sites, upon the reports
of the residents, and upon analysts of waters from adjoining
municipalities in which the character of the unconsolidated
deposits shows similarity,

Only three wells in the area, located on the NE.%y
seces 7, and SE.%; sece 18, tp. 4,range 12, and on SE, ssc. 12,
tpe 5, range 10, are known to be deriving supplies from the
Recent stream depositse The first well yields a hard water that
is reported to be "alkaline", whereas, water from the second is
moderately soft, The quality of waters from these thin deposits
is influenced by the following conditions: the character of the
deposits on the uplands through which the surface waters have
percolated before collecting in the stream valleys, and, to a
more limited extent, to the porosity of the stream deposits
themselves, In areas where surface water seeps through boulder
clay or the dark grey shales of the Bearpaw formation large
amounts of mineral salts are taken inte solution., These salts
create a bitter taste and give a laxative effect to the waters
in the velleys, In those areas of the uplands in which the
water supplies are derived from springs and seepages igsuing from
beds of the Ravenscrag and Eastend formations less opportunity is
afforded the water of becoming charged with mineral salts, Supplies
from the deposits near the headwaters of the creeks flowing from
Pinto butte should be of good quality for household use, whereas
more remote from the uplands larger concentrations of dissolved

salts are to be expected.
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Fine silts in addition to being relatively poor
water reservoirs seem to lend to the concentration of mineral
salts, whereas the more porous gravels allow a more rapid
circulation of the water and less opportunity for the cons
centration of salts, Residents contemplating sinking wells in
the stream deposits are advised to prospect for gravel beds
that occur in the silts and to avoid areas where the dark bed~
rock shales are exposed along the valley sides. The concentration
of mineral salts in the stream deposits in this area is seldom
if ever sufficiently high to render the water unfit for watering
stock,
. Great variations in the character of waters from
the glacial deposits are noted throughout the region and often
in small areas, One well mey yield a moderately soft, drinkable
water, whereas another well sunk to a similar depth only a few
hundred feet away may find water too highly charged with sulphate
salts to be fit even for wabtering stocks It must not be inferred,
therefore, that if water of poor quality is encountered in one well
such conditions must, of necessity exist over an extensive area,
The boulder clay is considered to be the source of the mineral
salts, of which sodium sulphate (Glauber's salt) and magnesium
sulphate (Epsom salts) are the most common and the most objection=
able, In wells tapping extensive gravel deposits at shallow depths
the water is being derived by direct seepage from the surface, It
has little opportunity of encountering extensive thicknesses of
boulder cley and is hence only slightly mineralized and in many
places of excellent qualiby for domestic use., Wells deriving their
supplies from small pockets lying beneath any considerable thickness
of boulder clay yield a much more highly mineralized water, Water
from wells sunk entirely in boulder clay may be too highly charged
with mineral salts to be used for watering stock, Similar conditions

exist in a few of the sloughs formed in undrained depressions, Water
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seeps in from the boulder clay, and in places fram the bedrock,
and censtant surface evaporation temds to concentrate the mineral
salts in solution. Water that is not coﬁsidered to be suitable
for drinking may in many cases be used for stock watering, and
during the winter months when stock are fed on dry fodder a

slight laxative effect of the water is not considered harmfule.

Water from the Bedrock

The analyses of two samples of ground water from the
Rovenscrag formation that were collected in the municipality are
given in The accompanying table of analyses, together with an
analysis mode by the Provincial Analyst., Of the three analyses
given of waters from aquifers in the Rgvenscrag formation it will
be noted that two general types are represented, one essentially
a sulphate water and the other a "sodawbearing™ water. The first
and second anelyses given are of waters of the first type. They
are in general characteristic of supplies from shallow wells in
the Ravenscrag formation., The dominant salt present in solution
in both waters is sodium sulphate (NasSOs). The laxative effects
of these waters depend upon the concentration of this salt and of
magnesium sulphate (MgSOs4). Both waters are being used for drink-
ing with no reported ill effects, although they would undoubtedly
prove laxative to persons unaccustomed to their use, The first
water is considered to approach the upper limit of sulphate salt
concentration for potable waters., Both of these waters are hard,
The herdness is largely permanent and cannot be removed by boiling,
It is believed that the water from the well on the NE.Z, sec.32,
tpe 4, range 10, is more highly mineralized than is generally to be
expected in waters found at shallow depths in this formation, The
second analysis is probably more representative of the waters from
the Ravenscrag,

The third water analysed is from a 60=foot well

located on the SE.%; sec., 28, tp. 5, range 11, It is considered



to be characteristic of waters from the deeper wells. sunk into
the Ravenscrag formation. The total solid content is lower

than in the near surface waters, and this content is made up
largely of sodium carbonate (NaZCOS) with only minor amounts

of the sulphate salts., This water is‘hence much softer than
waters from the uﬁper part of the Ravenscrag or from the glacial
deposits. The hardness may largely be removed by boiling., A
slight flat taste may be noticeable due to the concentration of
"soda", but the water is suitable for drinking and of excellent
quality for laundry purposes. The sodium carbonate (black alkali)
is harmful to vegetation and this water cannot be considered to
be beneficial to garden or house plants, It is presumable that at
greater depths in the Ravenscrag still larger amounts of sodium
carbonate will be found, with eorrespondingly lesser amounts of
the sulphate salts,

No samples were taken of wabers from the Eastend
formation, It is presumable that the waters from the upper part
of the formation, where it is overlain by the Raveqscrag, will be
soft and contain large amounts of sodium carbonate., Waters from
greater depths in the formation, however, will resemble_supplies
from the underlying Bearpaw formation to a large extent,

As is to be expected in a formation definitely known
to be of marine origin, the Bearpaw shales contain inherently
large amounts of dissolvable mineral salts. The sand beds found
in the upper part of the formation are water bearing, bubt the water
invariably contains large amounts of both sodium sulphate and
magnesium sulphate in solution, Analyses 5 and 6 given on the
accompanying table are believed to be representative not only of
the salts generally found but also the relative proportions of
their occurrence, Both waters are extremely hards The sixth
analysis is considered to be characteristic of supplies derived
from the upper sandy beds of the formation, Due to the presence

of 626 parts per million of magnesium sulphete, together with 1,844
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parts per million of sodium sulphate, this water would undoubtedly
prove to be laxative to persons not using it continually. It is
being used for stock watering with no apparent ill effects. The
fifth analysis is of water that is too "alkaline" for drinking,
due to its content of 4,200 parts per million of total solids in
solution, This water alsc lies near the upper limit of waters
considered suitable for stock use. Sample No. 4, also representw
ing water from the Bearpaw formation, is exceptionally good water,

as shown by the analysis,



it B 4-4
WELL RECORDS—Rural Municipality of GLEN.. 5. McPHERSON N, 4......... SASKATCHEWAN
LOCATION Warss Wit Riss | PRINCIPAL WATER-BEARING BED TEMP. | USE TO
WELL TYEE DEOPTH ey CHARACTER OF | WHICH
o) F YIELD AND REMARKS
Ab
ey 14 | Sec. | Tp. | Rge. | Mer. WELL WELL (al;::«:x)ua Be?:; (( —-'- )) Elev. Depth Elev. Geological Horizon OF Wateh WAE‘ER Hare
Surface (in °F.) IS PUT
1 NE. | 1| 4 (10 |3 |Dug 16 | 3,100 - 12 |3,088| 12 | 3,084 Glacial gravel Soft,clear D, § Irsufficient for 21 head stock.
2 |NE., |20 | " M Dug 7 3,008 - 2 |3,006 Ravenscrag clay | Hard,clear D, § Sufficient for 30 head stock.
3 |Nw. | 22 R % Bored 65 | 3,188 Ravenscrag sand | Hard,clear, N A spring is used for house and stocks
"alkaline" b B
4 NWe 27 | " | " | " |Dug 30 | 3,110 - 8 |3,102] 30 | 3,080 Ravenscrag shale| Hard,clear b, § sufficignﬁ.ﬁof'?? head stock.
5 oW [38 | ® | " | ™ |Bored 65 | 3,112 - 48 |3,064| 65 | 3,047 Ravenscrag shale| Hard,clear D, 5 “Sufficient for 20 head stock.
6 NBY [@1 | ® | ™ |" |Bored 112 | 35150 - 85 |3,065 Ravenscrag clay | Hard,blue D, 8 Trace of oil present, Several dry holes,
7 [NWe | 32 it L ST 120 3,144 - 90 |3,054] 90 | 3,054 Revenscrag shale| Hard,clear b, 2 Sufficient for 10 head stock.
8 |NE. | 32 LR R " | Dug 27 | 3,100 27 | 3,073 Ravenscrag Hard,clear D, 8 Sufficient for 10 head stock. #
9 NE. |36 | " | " [ |Bored 60 | 3,115 50 | 3,065 Ravenscrag sand | Soft,clcar D Sufficient for domestic use only.
1 4] 4 |11 |3 |Dug 18 | 2,960 - 14 |2,946 Bearpaw sand Hard,clear, D, S Sufficient only for 17 head stock.
"alkalinc"
2 |NW. | 9 a y " | Dug alas || b el - 5 |3,017| 12 | 3,01 Glacial gravel Hard,clear, D, S Sufficient for local necds.
"zlkaline"
- S I R 8 | 3,110 Glacial gravol Hard,clear, D, 8 Sufficient only for 8 hecad stock.
"alkalino"
4 8 27 | vy " | | Dug 15 | 3,232 I A T P4, ) Ravonscrag clay | Hard,clear D, 8 Intermittent supply; sufficient for 6 head
stock in wet years.
5 |s@. |27 " | "™ | " |Bored 63 | 3,252 Dry holo in Ravenscrag sand and clay.
1l [sWe|. 4| 4 (22 |3 |Dug 14 12,838 - 11 |2,822| 11 | 2,829 Glacial sand Herd,clear b, s Insufficiont for 6 head stock.
2 N g (e W e Y B 14 | 2,845 - 10 |2,835 10 | 2,839 Glacizcl gravel Soft,clear D, & Intermittent supply; sufficient for 30 head
stock in wet years.
YRR T L (LA Dug 12 1 &,850 Glociel drift Herd,clear D, 8 Sufficiont for local necds.
4 |NE, 7 ! ol Dyug LR 200G =1t 2,701 9 2,701 Recont sand Herd,cloudy, 45 b, 3 Sufficient for 80 head stock.
and gravol iron, "alka-
J linc"
5 INBo| 9| | " | " |Dyg 20 | 2,805 - 15 | 2,790 Clacial gravel Hard,clear D, & Sufficiont for 10 hoad stock.
& [N =38 | % | " % ] Bored L2« '2.823 - 7 12,816 Glacial sand Soft,cloar D Sufficiont for domestic usc only.
and gravel
A o T L N . B Y)Y 7 | 2,766 w1 %, 1l 162 6 | 2,760 Glacial sand Hard,clear, 45 D Sufficiont for domesti ¢ usc only.
*alkalinoc'
Bolgle (30 % 9 |.* | Dug 10 | 2,750 Rocent alluvium| Soft D, B Sufficient for local needs.
9 (MmMsyl 20( " | " | | Bored 30 | 2,830 - 20 | 2,810 20 | 2,810 Glecial clay Hard,clear, N Small aomount of scepage.
falkalinc"
10 {Nd. | 20| v | » | v | Dyg 7| 2,820 Glacial drift D, 9 Sufficiont for local ncods,
2o S O T L (LB 0 15, |- 2,795 - 11 | 2,764 11 | 2,764 Glaciel sand Hard,cloar D, 3 Sufficiont for 2 head stock.
12 |N# [ 23] " | " | " | Dug Ti5-2 | 2 820 0 | 2,820, 15 | 2,804 Glacial gravel Herd,cloar I P8 Intermittent supply; sufficient for 15 head
and send stock in wot ycer.

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of... GLEN McPHERSON NO»46s...... BASKATCHEWAN
LOCATION T o LR | PRINCIPAL WATER-BEARING BED A
TYPE |DEPTH | ALTITUDE TEMP. | USET
WELL o =it R e CHARACTER OF WHICII-: VIRL D AN B ABTE
No. Y | sec. | Tp. | Ree. | Mer WELL WELT, ||| fabaes sca Bféﬁﬁ% (=) | Elev. | Depth | Elev. Geological Horizon SRS ‘?’ffg ;z %Agﬁ,r
ace
13 |Nw. [ 24 | 4 |22 | 3 |Dug 20 | 3,030 - 15 |3,015f 15 | 3,015 Glacial sand Hard,clear D, 8 Sufficient for 60 head stock.
and gravel
14 [sE. |27 | * | * | " |Dug 10 | 2,833 | - 4 [2,829| 10 | 2,823 Glacial sand Hard,clear, B Intermittent supply; sufficient for 16 head
and gravel "alkaline" stock in wet years.
1 SE. | 4|5 |10 |3 {lug g0 15 3,4038 - 45 |3,065| 20 | 3,090 Ravenscrag soap-| Hard,clear, b s Insufficient for local needs.
stone iron
A S IR ) I L (LR 5 12 | 3,110 = B {3102 6 | 3,104 “lacial gravel Hard,clear, B B Sufficient for 15 head stock.
and Ravenscrag "alkaline"
clay
3 MW 44 1 [ | Spring 3,085 0 |3,085 Glacial drift S
N LY s Ao Dug 40 | 3,067 - 34 |3,033| 10 | 3,057 Ravenscrag sandy| Hard,clear, D, S Sufficient for local needs.
: i clay “"glkaline"
5 |sW. B 5T e B 65 | 35124 - 47 |3,077| 54 | 3,070 Ravenscrag clay | Hard,clear D, S Sufficient for local needs.
o R R S R P 30+ | 3p5E0 - 27 |3,083| 25 | 3,085 Ravenscrag clay | Hard,clear Dy 8 Sufficient for local needs.
7 |NE. 1 it " | Dug 45 | 3,100 - 41 |3,059| 15 | 3,085 Ravenscrag clay | Hard,clear D, 8 Sufficient for 12 head stock.
<55 [ T R L T T MRl | 11 8 12,890 - 2 2,888 0 | 2,890 Recent gravel Hard,clear, By, & Sufficient for 25 head stock.
y "alkaline"
) ¢ fsinie s i (S "o | Dyug 33 | 2,990 - 26 2,964 Ravenscrag sand | Hard,clear, b, 8 Sufficient for 40 head stock.
. olkaline"
10 |NW. | 14 2 | Dug 22 | 3,005 - 10 |2,995 7 2,998 Ravenscrag clay | Hard,clear, b, 8 Sufficient for 13 head stock.
"olkaline"
11 |8E. |15 iy 1 " | Bored 40 | 3,010 - 17 2,993 16 2,994 Gleciel gravel Hard,clear, DS Insufficient for local needs.
Malkeline™ '
e ! PO T TR L R Dug 47 | 3,014 - 43 12,971 40 | 2,974 Ravenscrag clay | Hard,cloudy, De 8 Sufficient for 9 hend stock. #
"alkaline"
13 [SW. |17 ik N Ee ik Dug 15 | 2,999 - 7 2,992| 12 | 2,987| Ravenscrag clay | Hard,clear BTN Sufficient for 10 hoad stock.
: alkeline
14 |N#e {20 ® | W ™ |Bored 40 | 3,013 - 25 2,988| 15 | 2,993 Ravenscrog cley | Hard,clear D, s Sufficiont for 11 head stock.
T e 7 O L e LR 5,7 20 | 2,835 - 16 2,819 20 | 2,815 Glaciel sand Hard,clear D, 8 Sufficient for local necds.
16, B8 |22 W™ 1% |'Borsd 63 |[2,945 % 48 2,897| 60 | 2,885 Ravenscreg sandy| Hard,clear, By 8 Sufficient for 6 hoad stock.
cley "alkalinc"
iron
LT 23 | WAL Y Berod 53 | 2,976 - 23 |2,953| 40 | 2,93¢ Ravenscrag Herd,clear, D, S Sufficicnt for 50 hoead stock.
sandy clay iron
18 ME. |25 | " | " | " |Borod 30 |-B.8715 -12 2,863 4 | 2,874 Glacial sand Hard,clear, D, s Sufficient for 40 hamd stock.
"alkaline"
TR -1+ L A e R L - 40 | 2,903 - 30 |2,873] 40 | 2,863 Ravenscrag Hard,clear, D, § Sufficient for 12 hond stock.
sand? "alkaline"
Z0MTIE R Rt SO R S B s e d 60 | 2,853 - 58 12,795| 60 | 2,793 Boarpaw clay Hard,clear Dy 8 Sufficient for domestic usce only.
21 V18l 33 T W | B e N Bered 30 | 2,778 - 16 |2,762| 30 | 2,748 Bearpaw sand Hard,clecnr, Dy 5 Sufficient for 18 head stock.
"nlkalinoc”
22 INW. |34 | " | " | " |Spring 2,780 0 [23760 Glncial drift Hard,clonr 3
23, USHy | 34 | W w1\ Bopad 22 | 24821 - 12 |2,809 Glacial sandy Herd,clear D Sufficient for domestic use only.
clay :
2 Sl 2 SIS " | Bored 22 | 2,878 - 18 |[2,860| 18 | 2,860 Glacial sand Soft,clear B, 8 Sufficient for 12 head stock.

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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B 4-4
WELL RECORDS—Rural Municipality of... GLEN McPHERSON NOxgb¢ BABCAIGHERAN
LOCATION T oy R | PRINCIPAL WATER-BEARING BED
L T‘éPE et CHARACTER TFZ)I\;P' t\:ISHEI'CrI—?
F OF
No. above sca | Above (+) YIELD AND REMARKS
Y | Sec. | Tp. | Rge. | Mer WELL WELL | (sbovesea | b ggga(c:) Blev, | Depth | Eiew. Gealogiedl Hostaon OF WATER vz:?;z;z \;VSA’;‘:?’I;

25 NE. bé [ialian Y Bored 35 . 12,853 25 (2,828 | Glacial sand Soft,clear b 8 Insufficient for local needs.

and gravel

1 NE. 2 G R RS Bored 110 |3,220 ~-105 3,115 |110 |3,110 | Ravenscrag clay |Soft,clear D Insufficient for local needs.

D (6 R (R i Bored 64 |3,365 - 50 B,315 | 50 |3,315 | Ravenscrag sand | Hard,clear D Insufficient for local needs,

RIS e O e R L A Bored 42 3,095 - 17 3,078 Glacial gravel Soft,clear D Insufficient for local needs.

4 §E. [L6 AL S i Dug 35 13,100 - 7 3,093 Glacial grasvel Hard,clear DES Sufficient for 50 head stock with aid of =a

similar well.

5 WL cel PN Bored 80 {3,080 - 72 [R,008 | 80 |3,000 | Glacial clay Hard,clear D, 8 Sufficient for 15 head stock.

6 =75 SO L i Bored 85 |3,080 - 75 B,005 Glzcial clay Hax d,clear, S Sufficient for 8 head stock.

Pelkaline"
7 27 19 " |t Pored 25 - [ e G3i - 22 1,988 | 25 |2,985 | Ravenscrag clay |Hard,clear, S Sufficient for 16 head stock.
"elkeline"

8 p8 |[* |[* | Bored 60 |3,030 - 40 P,990 | 60 |2,970 | Ravenscreg Herd,clezr 46 D, 8 Sufficient for locnl nceds.

9 [t ik biden 8 Bored 270023920 27 |2,883 | Be~rpaw cley Soft,clenr D, S Sufficient for 20 he~d stock.
10 | U B e B -7 60 3,008 - 45 2,963 | 60 |2,948| Bearpaw clay H-rd,clear D, S Suffieient for 10 hecd stock.
11 R IR o B T 50 |3,000 - 40 [,960 | 50 (2,950| Boarpnw shnlo Hard,clecr, 44 S Sufficicnt for 40 hond stock. #

Helkaline"
12 33 4% e P iSeTretd 40 [2,9%0 | - 20 [,900 | 40 (2,880]| Beanrpew clay Herd, clec: D, 8 Sufficient for 25 hond stock.
g 2 15 32 13 "Bored 24 |2,920 - 14 2,906 | 14 |2,906| Bearpaw sand Herd,clear, D8 Sufficicnt for 25 hocd stock.
"nlkelino
2 7 g q 2 Dug 40 2,780 T2y 2,743 40 2,740| Bearpaw mhalo Hamrd s aallens N
linc"

1 2 |6 L0 |[3 [Bored: 30 {2,873 30 [2,843| Glacisl send Soft,clecr D, § Sufficiont for 15 hoad stock.

2 Wi. 2 2 LR Bored 38 2,820 - 20 2,800 | 20 2,800| Glacial grovel Soft,clo~r D, S Sufficient for locol noods,

3 BE. | IR (e Dug 231 NS0 - 17 (2,773 | 22 |2,768| Glacial sond Soft,clear D, 8 Sufficient for 9 hend stock:

4 BE. MRS e S i Beirad 32 2,83 - 20 (2,763 | 16 |2,767| Glacial smndy Hnrd,clear, D, s Sufficient for 25 hoend stock.

clay

6. WEs 15 MO (Dug 16 |2,816 - 13 2,803 | 14+ |2,802| Glaciel sand Soft,cleoar D Sufficient for domestic usc only.

6 NB. |6 | "™ |" [* |[Bored 35 (2,822 - 23 12,799 | 30 |2,792| B~-~rpow soap- Hard,oily, N Insufficicnt supply.

stonec "alkeline™
T N o M WM. Borod 55 2,706 - 41 |2,665| 48 |2,658| Glacinal sond Hard D, S Insufficiont for 22 hecnd stock.
HE, (32 | v ®  CiBered 40 |2,680 - 10 [2,670| 30 |2,650| Benrpaw cl-y Hard,cloear 8 Sufficient for 35 hend stock.
g9 Sk 13 | | ro e 1Bered 60 | 2,660 - 30 [2,630| 30 |2,630| Bearpow socp- Hard,clorr, S Insufficient for local nceds.
: stone “51knline™
1 - PR S T (T B i, 71 11 | 2,604 - 9 12,595| 11 |2,593| Glacial drift Herd,cloor, D, 8 Sufficient for local nceds.
"olkolino"”
11 NE. [15 | " | " |" |Bored 32 | 2,650 - 20 |2.630| 26 |2,622| Benrpow sond Hard,cloar, N Water is not usable.
i alknlinc"
12 BBE. |16 | " | " | |Dyg 29 | 2,765 - 19 |2,746| 29 | 2,736| Glaciel gravel Soft,clear By, b Tnsufficient for loenl necds.

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

(D) Domestic; (8S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) sample taken for analysis.
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WELL RECORDS—Rural Municipality

Of ... 3LEN. MeEHERSON.......... D84, SASKATCHEWAN
LOCATION G 1O W ey |  PRINCIPAL WATER-BEARING BED
WELL TYPE DEPTH | ALTITUDE i i e TEMP. USE TO
OF OF WELL CHARACTER OF WHICH
No. s ab YIELD AND REMARKS
s Y | Sec. | Tp. | Rge. | Mer. WELL WELL (a‘;:v‘;’el) Be?:; (( j- )) Elev. Depth Elev. Geological Horizon it “{A?ER gt
Surface (in °F.) | IS PUT
13 NE. |16 |6 DO |3 |Dug 40 | 2,770 - 30 [2,740| 39 |2,731]| Glacial sand Soft,clear D, S Insuf ficient for local needs.
i i L L S 11 32 | 2,746 - 12 2,734 Glacial clay Hard,clear, D, 8 Insufficient for 8 head stock.
: : “glkaline"
15 Nw. 119 BN n 1Dug 30 | 2,674 - 14 {2,660 Glocial drift Hard,clear Dy, & Sufficient for local needs,
16 Bwe [22 | ™ | |" [Bored 30 | 2,710 - 24 |[2,686 4 |2,706| Giacial clay Hard,clear Dy 8 Sufficient for local needs.
17 . |22 1 ® 4 Y iDug 29 |2,720 - 24 |2,696 4 |2,716| Glacial sand Soft,clear D, s Insufficient for local needs.
160 B f23 4" | bW Berad 33 |2,558 - 16 |2,542| 28 |2,530] Glacial sand Soft,clear Dy B Sufficient for local needs.
19 PBE. |23 | " | "™ |" |Bored 3% TR B2 - 23 12,549 24 |2,548| Glacial sand Hard,clear, b Sufficient for domestic use only.
"alkaline"
20 Nw. 24 Hibs il 2 " |Dug 20 | 2,540 - 10 (2,530 10 | 2,530| Glacial sand Hard,clear D, s Sufficient for local needs; large supply.
20 W, s g™ LY ™ fDug 16 | 2,552 - 6 2,546 11 | 2,541| Glacial sand Hard,clear D, 8 Sufficient for 10 head stock.
22 olls l@h (™ [ A% e oL B B ) - 1¢ |2,562| 12 | 2,560| Glocial sand Herd,clear D, S Yields 1 barrel a pumping,but comes in quickly.
23 BR. (32 | ™ | ™ |lyg 11 | 2,640 - 10 |2,630| 11 | 2,629| Glacicl sand Soft,clear D Sufficient for domestic use only.
2% pE. (32 LW |™ | |Dug 20 | 2,650 - 14 |2,636| 20 |2,630] Glacial sand Hard D Sufficient for domestic use only.
25 NE. |32 | " " " |Bored v g S - 20 [2,595 Glacial clay Hard,clear D, S Sufficient for local needs.
26 MNW. (33 [ " | " |" |Dug 19 | 2,674 - 16 |2,658| 19 | 2,655 Glacial gravel Hard,clear b, 8 Sufficient for local needs.
27 PE- BTt g 18 | .,550 - 13 2,537 18 | 2,532] Glacial clay Hard,clecr, D, 8 Bufficient for local needs.
: "2lkaline®
28 BB (36 |0 | M |* |(Dug 29 |2,558 - 19 (2,539 23 | 2,535 Glacial drift Soft,clear By & Sufficient for 20 hend stock.
I .B¥e | 5 | 6102 |3  |Dug 35 | 2,894 - 17 (2,877 17 | 2,877 Beurpaw shale Herd,clear, Do 8 Sufficient for 10 head stock.
"alkalino"
I O TR U (R IR ) 15 | 2,894 = B [2;886 8 | 2,886 Glacial gravel Hard,clear D, 8 Sufficient for 45 hoed stock.
3 e (&2 |t by ™ S Bored 24 | 2,832 - 12 |2,820| 15 | 2,817 Glecial gravel Herd,clear, By 8 Sufficient for 20 hoad stock.
"elkalinc®
4 @8y |25 | " | | " iBored 24 |} Py 820 - 21 12,799| 24 | 2,796] Glacial sond Hard,clear N Usc creck for stock.
5 BB |16 | " | ™ | Y [|Borod 80 | 2,900 -55 12,845 55 | 2,845 Bearpaw clay Hard,clear, S Sufficient for 40 hoad stock.
“p1keline"
6 NBe |16 { ¥ | ™ |™ |Borod 40 | 2,860 - 22 2,838 Boarpaw shale Hard,clear, S Sufficient for 15 head stock.
iron
a2 R R ML 1T 33 | 2,900 - 24 |2,876] 27 | 2,873 Boarpaw shale Hard,clear, 8 Sufficioent for 20 head stock.
"alkalinc™
B P S i B | Dag 20 | 2,040 - 12 |2,828| 10 | 2,830 Boarpaw shalc Hard,cloar, D, 8 Sufficient for 30 head stock.
iron
9 INW. |19 ol | o Dag 30 | 2,740 - 26 |2,714| 15 | 2,725 Boarpaw clay Hard,cloar, D, 8 " Sufficient for 20 head stock.
iron
Yo e 120 | oML LR L Dap 30 | 2,832 - 28 |[2,804] 30 | 2,802 Bearpaw clay Soft,cloar D Sufficient for domestic usc only.
11 B, |20 | " ] " |* |Bored 48 | 2,840 - 46 |2,794| 46 | 2,794 Boarpaw sand Hard,clear S Sufficient for 4 head stock.

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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B 4-4
WELL RECORDS—Rural Municipality of.. GLEN McPHERSON NO.46,  SASKATCHEWAN
LOCATION HEIGHT TO WEICH | PRINCIPAL WATER-BEARING BED ~
WELL TYPE DEPTH | ALTITUDE S Nt e S TEMP. USE TO
OF OF WELL RACTER OF WHICH
No. Vel 1 YIELD AND REMARKS
= 1{ | Sec. | Tp. | Rge. | Mer. WELL WELL : t;evel) a Bel:v: ((-:-*- )) Elev. Depth Elev. Geological Horizon CENEHE “{A’SER nsan
Surface (in °F.) 1S PUT
12 NE., |21 |6 11 |3 [Bored 45 (2,762 - 25 (2,737 | 25 |2,737| Bearpaw clay Hard,clear, S Sufficient for 15 head stock.
; ] "glkaline"
13 $E. (22 |" |" |" [Pored 75 12,808 - 40 (2,768 | 50 |2,758| Bearpaw clay Hard,clear, N Creek used for stock.
"alkaline"
14 Wi. (23 i A Bored 60 2,762 ~ 40 2,722 | 40 |2,722| Bearpaw clay Herd,clear D Insufficient for local needs; several dry
X holes 30 to 125 feet deep.
15 W [Bg | Y e (™  IBered 65 12,720 -3 [2,685 | 42 |2,678| Glacial gravel Hard,clear D, 8 Sufficient for 40 head stock.
16 FE. {27 |* |* " |Bored 15 12,775 - 9 12,766 9 |2,766| Bearpaw shale Hard,clear D Insufficient for local needs.
17 @y (28 | YoM |™ (Pored 45 | 2,756 - 41 [2,7i5| 21 |2,735| Bearpaw clay Hard,clear, S Sufficient for 15 head stock.
‘ "alkaline"
18 s j2g | ® % "™ Bored 40 12,700 - 35 [2,665| 32 |[2,668| Bearpaw shale Hard,clear, S Sufficient for 40 head stock.
"alkaline"
190 B |30 ] ® MY lig 6. | 2,730 = 13 A& 00T Bearpaw shale Hard,clear, B,.8 Sufficient for local needs.
) “alkaline"
20 MW |33 | v P | (Bag 28 12,715 - 24 2,691 | 12 |2,703| Bearpaw shale Hard,clear D, 8 Sufficient for 10 head stock.
21 FN. e S S L LY . A TR - 19 |2,756 Bearpaw shale Hard,clear D Sufficient. for 18 head stock.
1 NE. 1 6 [2 |3 [Bored 56 2,915 Bearpaw shale Hard,clear, 5 Sufficient for 45 head stock.
"alxalinc "
Sl i L 4 | ADug 15 | 2:0708 - 12 |2,858| 12 |2,858| Bearpaw clay Hard,clear D, 8 Sufficient for 30 head stock.
3 BE: | € [o® | M ® |Bored 64 |2,925 - 40 2,885 Bearpaw clay Herd,clear, D8 Sufficient for 15 head stock.
"alkaline"
QN e et | P S Bug 15 2,936 - 10 [2,926 6 |2,930] Glacial sand Hard,clear, S Insufficient for local needs.
’ "s1lkoline"
Lo o N TR S | S 1 40 {2,940 - 3% 2,904 Eastend gand Hard,clear D, S Sufficient for 16 head stock.
S B T (RS (R B 1 21 | 2,870 Bearpaw form- Soft,clear D, 8 Sufficicnt for 6 head stock.
ation
B R B et | Bug 29 | 2,995 - 20 12,975 Bearpaw form- Hard,clear, D, § Sufficient for 15 head stock.
rtion "alkaline"
g g f2p | MW v g 45 | 3,000 - 35 2,965 31 |2,969| Bearpaw clay Hard,clear, D, 8 Sufficient for 12 head stock.
falkaline"
g BE: 121 9o T g 35 | 3,026 - 30 2,996 30 | 2,996 Bearpaw shale Hard,clear, D, s Sufficient for local needs; also a sumilar
"alkeline” well.
10 pBE. |22 ! i " | Dug 33 2,930 = ALY 2,913| 30 [ 2,9C00| Bearpaw shale Hard,clear D, § Sufficient for 25 head stock.
11 Nge |23 [ " | ™ " [Bored 8 | 2,912 - 65 |2,847 Bearpaw clay Hard,iron, D, 5 Sufficient for 40 head stocke.
"alkaline”
12 BE. (23 | """ Dug 60 | 2,810 - 55 12,755| 55 | 2,755/ Bearpaw clay Hard,clear, o Suf ficient for 100 head stock. #
J "alkaline"
13 i (24 | # | | |Dug 24 | 2,780 - 12 |[2,768 Bearpaw clay Soft,clear D, B Sufficient for 100 hend stock.
14 MEL f2s | Y| YO |Dug 261 25735 - 15 |2,720 19 | 2,716| Bearpaw form- Hard,clear D, S Sufficient for 10 head stock; also o spring.
ation
15 [|Sw. |28 | " WSS i Bug 55 | 3,100 - 50 |3,100 Ravenscrag clay | Hard,clear, D, 8 Sufficient for 30 head stock; use a shallow
‘ "olkaline" well also,
A AW L33 T | . [Bored 82 | 2,980 - 73 [2,907 Bearpaw cley Hard,clear D, S Sufficient for 4 head stock. ~

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

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

(#) Sample taken for analysis.





