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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
oF NO. 17

SASKATCHEWAN

INTRQDUCTION

Lack of reinfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brougﬁi about aﬁ acute
shortage both in the larger supplies of surface wéter used
for irrigetion and the smaller suﬁplies of ground wéter
required for domestic purposes and for stock. In an effort
to relieve the serious sltuation 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 boundry of %ownship
32, was systematically examined, records of approximately
60,000 wells were obtained, and 720 samples of water were
collected for analyses. The facts obtained have been
classified and the information pertaining to any well
is readily accessible. The examination of so large an area
and the interpretation of the data collected were possible
because the bedrock geology and the Pleistocene deposits
had been studied previously by McLearn, Warren, Rose,
Stansfield, Wickenden, Russell, and others of the Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well drillers assisted considerably in supplying
geveral hundred well records. The base maps used were
supplies by the Topographical Surveys Branch of the Department

of the Interior.



Publication of Results

The essential informetion pertaining to the grouﬁd
waber conditions is being published in reports, one bheing issued
for each municipality. Coples of thess reports are being sent
to the secretary treasurers of ﬁhe municipalities and to certain
?rovinoial end Federal Departments, where théy con be consulted
by residents of the municipalities or by other persons, or they
muy be obtai&ed by writing direoct to tho Director, Burocau of
Economic Geology, Department of Mines, Ottaws. Should anyone
require more detailed information than that contained in the
reports such additional information asg the Geological Sufvey
possesses can be obtained on application to the director. In
meking such request the applicent should indicate the exact
location of the area by giving the quarter section, township,
ronge, and meridian concerning which further informstion is
desired.

The reports are written principally for farm
_ residents, municipal bodies, and'weli drillers who are oither
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

Anyone desiring information ebout ground water in
any perticular locality should read first the part dealing
with the municipelity as a whole in order to underste:d more
fully the part of the report.that~deals-with. the plade in
which he is interested, At tho same tine he'should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geolog& as related to the gfound water
supply; and Figure 2 shows the relﬁef end the location and

type of water wells. Relief is sﬁown by lines of equal

elevation called "contours". The elevation above sea~level



is piven on some or all of thoe contour lines on the fﬁguro.

If onc intends to sink u 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 elevation of the well
site is obtained by marking 3ts position on the map, Figure 2.
and estimating its elevation with respect to the twe conbour
lines between which it lies and whose olevations are give on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table of.
Well Records accompanying each report can be used. The
approx%mate elevation of the water-bearing horizon at ého‘well-
site can be obtained from the Table of Well Records by noting
the elevation of the water-bearing horizon in surrounding wells
ond by estimating from these known elevations its elevation

at the well-site.l' Iir Ehe water-bearing horizon is in bedrock
the depth to water can be cstimatod 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 reliable, because the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at various horizons end may be of small lateral
extent. In'calcﬁlating the depth to water, care should be teken
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

i
T

}. If the well-site is near the edze of the munlcipality,

- the map and report dealing with the adjoining
munieipality should be consulted in order to obtain the
needed information about neardby wells.,

v
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of Well Records it is also possible to form somec idea of the
quelity and quantity of the water likely to be found in the

proposed well.
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GLOSéARY OF TERMS USED

Alkalige. The term "alkaline" has been acpplied
rather looscly to some ground waters. In the Prairie
Provinces a water is usually described as "alkaline" when it
contains o large amount of salts, chiefly sodium sulphate and .
' magncsium‘sulphate in solution. Water that “tastes strongly of
cormon salt is described as "salty". Many "alkaline” waters may
be used for stock. Most of the so=called "glkaline" weters are

"sulphate waters".

more correctly termed
Alluvium. Deposits of earth, clay, silt, sand,
gravel, 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 uncomsolidated deposits or in bedrock.

Buried pre-Glacial Stream Channels. A channel

carved into the bedrock by n. 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 the
ice-sheet or later agencles.

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

Conl Seam. The same as a coal bed. A deposit of
carbonaceous mabterial formed. from the.remains~nﬂ;p1ants 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 Canedas many thousands of years ago..
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.Escarpment, A ¢liff or a rclatively steep slopc
separating level or gently sloping areas.

Flood-plain, A flat part in a river valley
ordinerily above water but coverod by water when the river is
in flood.

Glacial Drift. The locse, unconsolidated surface

deposits of sond, gravel, and clay, or & mixture of theso,
thet were deposited by tho continental ico-sheet. Clay
containing boulders forms part of the drift and is referrcc
to as glacial till or boulder clay. The glacial drift
occurs in several forms:

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

(includee areas where the glaciel drift is very thin and the
surface uneven).

(2) Terminel Moraine or Moraine. A hilly tract

of country formed by glacial drift 4hat was laid down at

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

(3) Glacial Outwash. Sand and gravel plains or

deltas formed by streams that issued from the continental
ice-sheet

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

formed in glacial lskes during the retreat of the ice~sheet.

Ground Water. Sub-surface weter, or water thet

occurs below the surface of the land.

Hydrostatic Pressure. The pressure that causes

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

Imporvious or Impermeabls. Beds, such as fine clays

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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Porvicus or Permeablé. Beds are pervious when

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

Pre-Glacial Q;nd Surface. The surface of the land

before it was covered by the continental ice-sheet.

Recent Deposits. Deposits that hove been laid down

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

Unconsolideted Deposits. The mantle or covering

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

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

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

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

14

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

the water table. These wells are called Non-Artesisn Wells,
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NAMES AND DESCRIPTiONS OF GEOLOGICAL FORMATIONS, REFERRED
TC IN THESE REPORTS

Wood Mountain Formation., The name givep to a series

of gravel and sand beds which have o maximum thickmess of 50
feet, and which occur os isolated patehes on the higher parts
of Wood mourtein. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The neme given to a series

of conglomeratves and sand bedswhkioh ocour in the southwest
corncer of Saskabtchewan, and rest wupon the Ravenscrag or older
formations. The formation is 30 to 125 feet thick,

Ravenscrag Formation. The neme given to a thick

-

series of light-coloured sandstones and shales containing one
" or more thick lignite coal seams. This formation is 500 %o
1,000 feet thick, and covers a large part of southerﬁ
Saskatchewan. The principal ecal deposits of the province
occur in fhis formation.,

Whitemud Formetion. The neme given to a series of

white, grey, and dbuff coloured clays and sands. The formation
is 10 to 75 feet thick.. At its base this formation grades .
in places into coarsé, limy sand beds having a maximum thick-
ness of 40 feet.

Eastend Formation. The neme given to a series of

fine-grained sends and silts. It has been recognized at
various localibies over the southern part of the province,

from the Alberta boundary-esmst to the escarpment of Missouri
e

e

ccteag,;’The thickness of ‘the formation seldom exceeds
40 fest.

Bearpaw Formation. The Bearpaw consists mostly of

incoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron
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is present, buff. Beds of sand ocecur in ploces in the

lower part of the formﬁtion. It forms the uppermost bedrock
formation over muech of western and southwestern Saskatchewon
and has a meximum thickness of 700 feet or somewhat more.

Belly River Formation. The Belly River counsists

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

and includes marine zonesi In tﬁe southwestern corncr of the
sree it has a thickness of gevebal hundred fect.

Merine Shale Serics. Thig series of beds consisbs

of dark grey to dark brownish grey, plusfic ghales, and
underlies the central and northeastorn parts of Saskatchewsn,
It includes beds equivalent to the Bearpaw, Belly River, and

older formations that underlie the westorn part of the area.
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WATER-BEARING HORIZONS OF THE MUNICIPALITY

Rural Municipality No. 17 is an.area of 324 square
miles lying along the International Boundary'in-sduthweétern
Saskatchewanﬁ The municipality consists.of nine townships
described as tps. 1, é; and 3, ranges 13, 14, and ;5, W. 3rd
mer. The village of Valmarie, situated on the west side‘of
Frenchman River valle& in thé-nOrtheastern part of the mﬁni-
cipality, lies approximately 72 miles due south of Swift Current.
The Valmarie branch of the Canadian Pacific railway enteérs the’
municipality on the western side, 12 miles north of ‘the Inter-
national Boundary, sw;ngs south ;nd east through the villages
of Orkney and Masefield, then northeast to its terminus at
Valmarie.

The land surface rises gradually in a northwesterly
direction from an elevation of about 2,500 feet above sea-level
in the southeastern part to elevations exceeding 3,000 feet in
the northwestern township of the municipality.

Figure 2 of the accompanyiné map indicates fhe approxi-
mate relief of the area by means of 100-foot contour lines. This
map has been copnied from the best sources available, but dis-
crepancies appear at some places between the elevations as givén
by contours and those established by aneroid barometer observations
made in the course of this investigation. These discrepancies arse
particularly in evidence in the steeply rolling area imrcdiately
to the west of the town of Valmarie.

A southeasterly drainage is well developed in the
southern townships by Whitewater creek and its tributaries.

These streams have cut valleys to dépths of 150 to 200 feet in
township 1, ranée 15, otherwiss the township is a gently rolling
upland plain with average elevations of 2,700 to 2,800 feet above

sea~-level. ,
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The northeastern part of the municipality is drained
by Frenchman river, known locally as Whitenud river, and by
a few intermittent tributary streams. The main stream flows in
a southeasterly direction through a flat-bottomed valley, in
places over 2 miles wide and 150 to 200 feet in depth. The river
channel itself is small compared with the valley it occupies.
Throughout thHe year, however, 1t supplies ample water for stock
in this vicinity.

The numercus small coul®Bes in these two drainage areas
are dry through the greater part of the year, but on account of
the immervious character of the soll they offer splendid sites
for dams and reservoirs to conserve the spring run-off throughout
the dry season. Watéf conserved in this way is the main source
of supply for stock in the municipality.

Between these two drainage areas a belt of irregular
hills trends in a southeasterly direction through the municipality
and occupies a large part of townships 1 and 2, range 13, and
townships 2 and 3, range 14, In this area there is less opportgnity
for conserving the surface water in a satisfactory usabie condition.
The small sloughs and lakes usually become dry in the early summer
months or, due to the concentration of mineral salts, the water

becomes too "alkaline" for stock use.
Water-bearing Horizons in the Unconsolidated Deposits

In the northeastern part of the municipality Rocent
denosits g? clays interbedded with layers of sand and gravel
occur in the bottom of Frenchman River valley. These extensive
terrace deposits were laid down during flood periods of the river
to denths. of 30 feet or more in the central nart of the valley,
but to lesser depths near the edges of the valleys and in the
tributary coultes. Much of this sediment was derived from the
bedrock shales of marine origin outcropping in the arens.

Surface waters percolating down from the highlands into the valleys
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in their passage dissolve large amounts of the soluble salts
inherent in the shales. These mineral salts become grzdually
concentrated in the sediments of the valley floor. Water
encountered at shallow depths in wells dug into these sediments
is invariably hard, highly minerslized, and is not very satis-
factory for domestic use. Wells sunk in the higher terraces
along the borders of the valley and in the bottoms of the smaller
coulBes gemerally vield water of better quality. The yield is
variable and supplies from this source cannot always be relied
upon throughout the year.

In the southern drainage area the Recent stream
deposits of water-bearing sands and gravels-are confined mostly
to narrow strips in the beds of the steep-banked couldes. These
water supplies are utilized in localities where they are con«
venient to farm buildings. Individual shallow wells as a rule
yield sufficlent water for 20 to 40 head of stock. The wéter is
hard; but is not as a rule highly minerslized and is conaidered
quite suitable for drinking.

Glaciael drift with great variations in thickness and
composed essentially of compact boulder clays interspersed with
occasional pockets and beds of sand or gravel covers the bedrock
surface of the municipality. The drift was deposited by one or
more great continental ice~sheets that many thousands of years
ago passed in a southweéesterly direction across the prOViﬁce of
Saskatchewan. As each ice-sheet gdvanced it distributed its
load of boulders and ground up rock commonly known as till,
unevenly over the land surface. Over the uplands of the northeast
corner of this minicipaelity this $ill 1s very thin and is sven
absent on some of the hillsides. It becomes gradually thicker
in a sautﬁwesterly direction and mey have a thickness exceeding
100 feet at points along the southern border. Where the ice
front halted during its retreat a thicker accumulstion and a more

porous type of drift, called moraine, containing fairly extensive
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pockets of sands and gravels was deposited. Such deposits are
characterized by a rough, hillocky topography with many undrained
denressions. In nlaces the moraine is composed partly of sands
and gravels sorted by the action of streams issuing from the
front of the melting ice and in other places it consists of unsorted
boulder clay. The belt of irregular hills or moraine trending

in a northwest-southeasterly direction through the central nart
of this municipality was no doubt formed during one of these
pauses of the retreat of the ice-sheet toward the north. This
moraine area is shown on Figure 1 of the map accompanying this
renort.

Porous beds of sands and gravels have been encountered
at denths not usually exceeding 30 feet from the surface in many
parts of the moraine-covered area. Individual wslls to these
pockets yield a hard, drinkable water in sufficient quantities for
20 to 40 head of stock. In places when these pockets have not
been located, residents have found it necessary to sink wells
beside sloughs or to construct reservoirs for their household
water supply. These wells derive their water by seepage from the
surface and are dependable only as long as water remains in the
ressrvoir.

Water-bearing nockets of sand and gravel occur sparingly
in the upper nart of the drift throughout the remainder of the
municipality. In places where shallow wells have tapped these
deposits the yield is generally sufficient for only a few hsad of
stock and in some places the water is too highly mineralized for
houssehold use.

Water-bearing beds of sand and gravel are known to occur
at or near the base of the glacial drift in some localities.

These beds may have a much wider distribution than that indicated
by existing wells. Their occurrence is not influenced by the
surface distribution of the types of glacial drift and may be

present under the morains-covered ares as well as under areas of
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the more evenly distributed glacial till or boulder clay. One
area in which a productive horizon is known to occur in the lower
part of the drift in the southwestern part of the municipality

is indicatéd by the "B" line on Figure 1 of the accompanying map.
This area is believed to be an eastern continuation of a similar
water-bearing horizon known %o occur in the municipality to the
west. The ground water conditions of the horizon in this muni-
cipality will be described in detail in a later section dealing

with the water conditions of townships 1 and 2 in rangs 15.
Water-bearing Horizons in the Bedrock

Two bedrock formations, the Bearpaw and the Belly River,
are known to underlie the drift in different parts of the muni-
cipality. The upper or Bearpaw formation consistes of dark grey
marine shales through which are interspersed occasional thin beds
of fine-grained, dark grey sands. These shales are locally
referred to as "soapstonse". They are readily recognized in
drilling by their dark grey appearance and soapy feel when wet
and by small, roughly cubical fragments into which they crumble
upon drying.

Logs of the deep wells at Bracken and Climax in the
municipality to the west suggest that this dark, compact shale
of the Bearpaw formation will be encountered to depths of 500 to
600 feet in the northern townships of the area. The formation
is believed to rise gradually in a southeasterly directica and
becomes thinner in this direction because of erosion of the upper
part. In the lowlands of the southern townships the Bearpaw is
absent and the Belly River formation underlies the glacial drift.

Small supplies of ground water undoubtedly occur in
the sand beds of the Bearpaw formatioch. These beds, however, are
very limited in their occurrence. Drill holes have been sunk in
this formation to depths of 50 to 200 feet in various parts of the

municipality without encountering water. The npossibility of
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locating suitable water supplies at greater depths in the Bearpew
formation is very remote owing to the impervious character of
these shales and the almost entire absence of porous beds in the
lower parts of the formation.

The Belly River formation underlying the Bearpaw
congists éf soft, grey shale with occasional hard bands of a
more calcareous nature, interbedded with beds of soft, greenish
grey sandstone. The formation is exposed in several places on
East Fork Whitemud creek at an elevation of about 2,650 feet.

The Belly River formation underlies the drift, also, in Whitewater
cresk and Cottonwood coul®e at about the same elevation. Despite
the apparent porosity of this formation attempts to find water

in it have been disappointing.

A dry hole at the customs house in the SW.%, sec. 4,
tp. 1, rangs 14, benetrated this formation to a depth of about
150 feet after drilling through about 100 feet of drift. Several
othar drill holes in this vicinity have also peneirated this
formation to less depths without striking water.

A possible explanation of this lack of water in the
Belly River formation is found in the structural conditions or
attitude of the strata of the area. In the southern townships
of this municipality and in adjoining parts of Montana the beds
in the upper part of the bedrock are steeply dipping, and the
water that seeps down from the surface probably flows underground
down the slope of the beds. Away from the upturned edges of the
beds, the possibilities of ground water accumulation appear to be
much better as evidenced by water being encountered in the
Belly River formation at both Climax and Bracken. No wells have
been sunk into this formation in the area intervening between
these villages and the centre of the disturbed area. It is
possible, however, that water will be found in this formation
in the northern two-thirds of the municipality. Drillers pros-

pecting for aquifers in it must be nrepared to drill 300 to 400
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feet in the central parts of the area and to depths of 400 to
600 feet in the northern parts of the nmunicipality. It is
emphasgized, moreover, that despite the possibility of the
oexistence of water—beafing horizons in it no definite assurance
of finding water in this formation can be given. Residents

of moderate means are better advised to confine their search
for water supplies to the overlying glacial drift.

The water found in the Bracken well contains sodium
carbonate and smaller amounts of other mineral salts in solution.
Due to its soft character the water is used for washing and for
watering stock, but not for drinking. It is improbable that
the Belly River formation will yield water suitable for drinking

in this municipality.
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GROUND WATER CONDITIONS BY TOWNSHIPS
Township 1, Range 13

The land surface throughout the greater part of this
township is gently rolling. The higher ground in the northern
and the northeastern parts are underlain by moraine and the
remainder is covered by glacial till. Several east-west trending
coul®es cut across the southern area. Much of the land surface
in this area is literally paved with quartzite psbbles, rendering
it quite unsuitable for farming. In places where these gravels
and interbedded sands and silts are accumulated to any appreciable
thickness, particularly in coulés bottoms, shallow wells yield
fairly large supplies of water. These water-bearing beds
usually lie within 20 feet of the surface. The water contains
sufficient dissolved mineral salts to render it hard, but it is
seldom so highly mineralized as to be unfit for household uss.

Isolated pockets of gravel and occasioﬁally sand occur
surrounded by boulder clay of the moraine in the northeastern
part of the township. These water~bearing beds have been
tapped by several wells in this locality at an average depth
of 40 feet. The water does not rise above the aquifer, but the
supply is ample for average farm requirements., It is hard and
in some instances is sufficiently mineralized to have a laxative
effect on persons not accustomed to its use.

Throughout the till-covered southwestern half of the
township the sand and gravel pocksts in the drift are sparsely
distributed and are probably of small individual areal extent.
Many of the residents in this part of the township have sunk
wells adjacent to sloughs and dugouts. Thaese shallow wells
derive their supplies by seepage. The yield from this sourcs
materially decreased during recent dry years, however, dus to
the drying up of sloughs. Such wells serve as sources of domestic
supply, but cannot be counted upon as a continuous supply of

water for more than a few head of stocke The possibilities of
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water-bearing beds occurring at depths greater than 25 feet in
the glacial drift in this township have not been accurately
determined as little boring or drilling has been done. One well
located on the SW.éy section 3, was sunk to a bed of sand and
gravel at a denth of 30 feet below the surface:s The well yields
a constant, large supply of hard, slightly mineralized water.
One test hole bored to a depth of 92 feet on tﬁe SE;%u section 17,
struck sand and gravel, but it did not yield water. These results
cannot, however, be considered to be indicative of water conditions
at depths of 25 to 90 feet in the other parts of the township: The
gravels appear to be in isolated pockets rather than as continuous
beds over large areas. The thickness of the drift has not been
determined. It is known to be very thin on the slopes of the
coulde in the southwest corner, but over the uplands of the central
and northern parts the drift may exceed 100 feet in thickness.

The dark grey shales of the Bearpaw formation are believed
to occur immediately beneath the drift in the northern third of
the township. Only small supplies of water can be expected from
the shale and they will probebly be of & highly mineralized
character and generally unsuitable for farm use. The Belly River
formation underlies the drift throughoutothe remainder of the
area. Although little success was experienced in obtaining
water from the sands of this formation in the township to the west
it is possible wells sunk to depths less than 150 feet in the
southern and central parts of the township may yield at least
small supplies of "soda-bearing" water. Porous sand beds outcrop
in the creek valley in the southwest corner and may extend with a
slight downward slopne to the north over the remainder of the
township. Boring or drilling to this horizon should be considered,
however, only if water has not been found sither in the shallow
surface gravels or beds occurring at or near the bass of the

drift.
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Township 1, Range 14

The land surface throughout most of this township
is markedly undulating with higher relief in the irregular
hilly region of the moraine-covered northern pa¥ts. The east-
central part is dissected by several coulées with an easterly
trending draingge.

Only a few sections along the south and western
sides of the township are farmed; the remainder of the area
is used as community grazing leases., Dams in the coulees at
several points in the area conserve surface water for stock.

A Tew wells in the farming community yield water from sand

and gravel pockets in the upper 20 feet of the glacial drift.
These pockets are probably more numerous in the moraine-
covered area which occurs in the northern vart of the township,
but no test holes are known to have been sunk in these deposits.
Some difficulty has been encountered in obtaining suitable
supplies of drinking water in the southern part of the township
as several of the seepage wells yield water that is too highly
mineralized for domestic use. Two wells, situated on the SW.ﬁu
section 3, and the SW.%y section 9, yield small supplies of hard,
drinkable water from sand and gravel deposits in‘the upper 30
feet of the drift. These wells contribute at least part of the
drinking water supply for the community, although the yield is
insufficient for the stock. Drilling to greater depths has not
proved satisfactory in this area.

The dark grey shales of the Bearpew formation are
believed to immediately underlie the drift throughout most of
the northwestern half of the township, as indicated by the
geological boundary (Figure 1) of the map accompanying this
report. Although not positively identified as such, a few feet
of these shales are thought to have begn penetrated in one

well drilled to a depth of 100 feet on the NE.&, section 5.
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Greater thicknessés of this formation are expected to occur
toward the north and northwesti, resaching a meximum thickness

of about 75 feet inm the northwestern corner of the township.
Little if any water can be expected from these shales. Small
supplies of "soda-bearing" water may occur, however, in porous
beds of the underlying Belly River formation at depths of 175
feet or more. Due to an arching of the beds comprising the
bedrock formations in this township, as has been described

in the general discussion of the municipality, the logs of wells
will be found to differ in the western and eastern parts of the
township. Along the western boundary and in the neighbourhood
of the northwest corner drillers can expect to encounter in

turn some 80 to 100 feet of glacial drift and 50 to 75 feet of
Bearpaw shales before penetrating the sandy shales of the Belly
River formetion. In a southeasterly direction the beds of the
bedrock formations rise slightly to the southern part of the
eastern boundary of the township. The Bearpaw shales gradually
decrease in thickness and within the area bounded by the line
separating the Bearpaw formation from the Belly River, as shown
on Figure 1 of the accompanying map, they are absent and the
Belly River formstion immediately underlies the drift. Attempts
to find water in the Belly River formation in this area have
been discouraging. Three dry holes have been sunk to depths of
100, 158, and 250 feet in sections 4 and S5, The deepest of these
was drilled at the customs house in the SW.%, section 4., Glacial
drift at this location was found to be about 100 feet thick,
below which the sandy shales of the Belly River formation were
encountered. In the 156-foot well in the NW.4, section 5, dry,
white sand with a small gas showing was reported at a depth of
94 to 100 feet or at an elevation of about 2,680 feet above sea-
level, followed by sandy clay shales to the base of the well.

No deep drilling has been done in the northwestern half of the

township. On account of the slight downward slope of the beds



towards the northwest corner conditions for the accumulation

of ground water in the Belly River formation should be better

in this part of the township, but as explained above the added
thickness of the overlying Bearpaw shales will increase the
depths necessary to drill before water can be obtained. Owing
to the uncertaiﬁty of striking water in this formation residents
are advised to thoroughly prospect for water-bearing sands or
gravels in the upper 30 feet of the glacial drift before under-

going the expense of drilling deep holes.
Township 1, Range 15

The land surféce in this area is comparatively level
with a gentle slope Ho the southeagt. The drainage system
is well developed by Whitewater creek and Cottonwood coulfe and
their tributaries. Dams constructed at favourable points in the
numerous, small coul®es conserve the spring run-off for stock
in many of the farms in the township. Drinking water is obtained
from shallow seepage wells sunk beside such reservoirs at points
where better supplies have not been located in the stream deposits
or in the porous beds of the glacial drift.

Accumulations of sand and gravel in the beds of the
stream channels in the eastern half of the township yield good
supplies of water for a few of the settlers in this area, These
water-bearing beds are encountered at depths not greater than 15
feet from the surface. The yield from individual wells in these
areas is sufficient in most cases for 20 to 40 head of stock. The
water is reported to be soft to moderately hard and is used f&r the
household drinking supply.

Small pockets of water-bearing sands and gravelse occur
sparsely distributed through the boulder clays in the upper 30
feet of the glacial drift. These aquifers, where encountered in
wells, yield only small seepages of water sufficient for a few

head of stock and for household requirements. Wells sunk in
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boulder clay beside sloughs are also unsatisfaétory as most
of the sloughs in this area are shallow and become dry in the
early summer months.

Water-bearing sand and gravel beds are known to occur
at greater depths in the drift from the central to the north-
western part of the township. These are probably flood-plain
deposits of early glacial or pre-glacial age. They occur at or
near the base of the glacial drift at depths of 125 to 160 feet
from the surface. The approximate boundary of the area in which
these Qater supplies occur is outlined by the "B" line on Figure 1
of the map accompanying this report. T@is boundary is at best
only approximately located, as the most substantial evidencs
for the continuity of this water-bearing horizon is found in
townships 1, and 2, range 16, in the area adjacent to this muni-
cipality on the west.

The water supplies in the lower part of ths glacial
drift have been tapped by only three wells gituated in the central
part of the township at depths of 125 to 160 feet. The water
occurs in sand and is under sufficient hydrostatic pressure to
cause it to rise in the wells from 15 to 40 feet above the aquifer.
The mineral salt content of these waters renders them hard.
Water from one of these wells situated in the SE.%, section 21,
is considered to be too highly mineralized for drinking. It is,
however, used for watering stock. Iron is also present in some
of the water from this horizon rendering it unsatisfactory for
washing clothes.

No wells in the township are definitely known to have
been sunk to the bedrock underlying the drift.

Bearpaw shales are thought to underlie the drift
throughout the township, with the exception of areas occupied
by Cottonwood coulée and Whitewater creek where these stream
channels have cut their beds down to the Belly River formation

underlying the Bearpaw at an elevation of about 2,650 feet above
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sea-level. The Bearpaw formation is not expected to be water-

bearing in this township owing to the almost entire absence

of porous beds in the part of the formation underlying this area.
Ground water supplies may, however, occur in porous

beds of the Belly River formation below the Bearpaw. The top

of this formation is expected to lie at an approximate elevation

of 2,650 feet in the southern part of the township, but owing

to a slight northerly dip to the bedrock strata it will probably

be necessary to sink wells to depths of 250 to 300 feet before

encountering these beds in the northern sections. One well

situated in the SE.i3 section 9, encountersed a small supply of

hard, drinkable water in quicksand at a depth of 68 feet or at

an elevation of approximately 2,642 feet. The elevation at

which this aquifer occurs and the fine-grained texture of the

sand suggest that the aquifer belongs to the top of the Belly

River formation. The bed has not been positively identified

as such, however, and is tentatively listed as in glacial

drift. Should water be obtained in the Belly River formation

at greater depths in the northern part of the township it will

probably be soda-bearing and similar in character to supplies

obtained from the village well in Bracken in the municipality

to the west.
Township 2, Range 13

Frenchman river has cut a broad valley through the
northern part of the township. The land surface of the highlands
south of the river is steeply rolling with numerocus small hills
and depreésions typical of moraine-covered areas. Round quartzite
boulders are thickly strewn over the surface of this area, especially
in the southern part of the township. No wells are known to have
been sunk in the eastern half of the township as this area is
unsuited to farming and is given over entirely to grazing. The

greater part of the ground water supply in the farming community
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of the western half of the township is derived from shallow
seepage wells 20 feet or less in depth. These wells are
usually situated beside sloughs and in the small valleys and
depressions between the hills. Most of the wells are sunk

in the boulder clay and derive their water by seepage from the
clay, but a few have encountered pockets of water-bearing sands
and gravels. These pockets, where tapped, lie within 20 feet
of the surface and seldom yield more than sufficient water
for 10 to 15 head of stock. Varying amounts of ‘soluble salts
are reported in these waters, but the concentration is not
considered too great for human consumption.

More abundant supplies of water are to be expected
from sand and gravel beds at greater depths in this moraine-
covered area. These beds have been tapped by wells sunk to
depths of 30 to 80 feet in the township to the south and west
of this area. Much of the water from this source is highly
mineralized, however, and not very suitable for drinking.

Owing to the shallow depths to which wells have been
sunk in this township and to the absence of bedrock exposures
little is known regarding the thickness of the glacial drift.

It probably extends to depths of 75 to 100 feet, however, throughout
most of the township. Bearpaw shales are thought to form the
bedrock formation immediately underlying the drift. These sheles
would probably yield very little, if any, water in this part of

the municipality, but ground water may occur in the more porous
Belly River formation that lies beneath the Bearpaw.

In the southern part of the township it may be necessary
to drill wells to depths of 200 feet or more before reaching the
possible productive beds of the Belly River formation. No definite
assurance can be given thaf water will be found in sufficient
quantities to justify deep drilling. Residents contemplating
the sinking of wells to this formation are advised to read the
sections of this report dealing with the township to the south

and the municipality as a whole.
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Township 2, Range 14

Moraine covers the land surface over most of this
township. A wide depression or basin extending in a westerly
direction through the east-central part of the township shows
evidence of having contained a large body of water in recent
years, but was nearly dry in 1935. Most of the smaller sloughs
occupying depressions between the hills were also dry during
the summer of that year. Dams and dugouts constructed in some
of the draws and depressions conserve water for stock. The
permanency of these water supplies depends principally upon the
size of the reservoir and the extent of the surrounding catchment
area.

Wells sunk in boulder clay beside sloughs can seldom
be relied upon for a water supply during the late summer or the
winter months., High concentration of mineral salts in solution
are reported from some of these waters, rendering them unsuitable
for household use. Small pockets of water-bearing sands or
gravels have been encountered in a few welle in this area, generally
at devthe of 20 feet or less. The yields from individual wells
vary from large supplies, sufficient for 20 to 30 head of stock,
to small seepages adequate only for household use. These waters
are not highly mineralized and are reported to be quite suitable
for drinking. .

A deeper water—béaring horizon is topped by several
wells in the northern third of the township at depths of 59 to
75 feet from the surface. The water occurs in dark, blue-grey
sand. It is hard and containg a high concentration of soluble
salts and iron, rendering it unsuitable for domestic use, but
it is used for watering stock with no apparent ill effects.
Weter-bearing beds of similar character may occur in other parts
of the township, although none are known tc have been located
to date. The thickness of the drift in this township is not

known, but probably reaches a depth of 100 to 150 feet as
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indicated by wells in the township adjoining on the wests
Water-bearing beds of sand or gravel may occur at the base
of the glacial drift in a few isolated localities similar
to those encountered farther west. No predictions can he
made, however, regarding the location or depths to these
beds or the character of the waters to be expected from them.
The Bearpaw formation irmediately underlies the
drift and 1s not known to be water-bearing in this part of
the municipality. Settlers are advised to confine their
search for water to the glacial drift or be prepared to sink
wells through the Bearpaw into the underlying Belly River
formation, the character of which is more favouradble for
grouné water accumulation. The possibility of water occurring
in this latter formation is discussed in earlier sections of
this report dealing with the southern townships and with the
municipality as a whole.
The top of the Belly River formation may occur at
depths of 350 to 400 feet in the northern part of the township,
but at lesser depths toward the south to a minimum of about

200 feet anlong the southern border.
Township 24 Range 15

The land surface of tHib township i8 gently rolling

5«
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with a few localities of higher relief, especially i theimoraine-
covered area of the east-central part. Whitewater creek crosses
the southwestern corner., This stream channel is shallow in the
western part, but deepens toward the south and carries wataey
only during the early spring, Dugouts and dams construoted in
the coulees conserve surface water for stock., Only a few of the
largest of these reservoirs contained water when visited during
the late summer of 1935. A body of water held by a large dam on

the farm of Mr. W, Denis, in section 30, waé supplying water for

gtock within a radius of several miles but was also neaply 4ry,
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It is improbable that the water supply will prove to be adequate
to meet the demands for stock water in the district throughout
a dry year.

Wells sunk in the boulder clay beside sloughs or dugouts
yield water for only a short period after the reservoir becomes
dry, making it necessary for most of the settlers in the township
to haul their drinking water from the few continuously productive
wells. In some localities it is necessary to haul for distances
of several miles. :

A few small pockets of fine sand, or quicksand, are
encountered irregularly distributed through the upper 20 feet of
the glacial drift. Only one well, situated in section 22, is‘
reported to yield water from thess shallow deposits in sufficient
quantities for more than 25 head of stock. - This water is reported
to be soft and suitable for drinking. - In other localities, where
these sand pockets have been located, the wells yield small
supplies of hard water.

Water-bearing beds in the lower part of the glacial
drift have been encountered only in a few isolated localities.

One of these horizons occurs in the area south of Whitewater creek
in the southwest corner of the township. This horizon is tapped
by a well situated in the NW.Z, section 6, at a depth of about

115 feet. The water from this well is reported to be hard and
suitable for drinking, but the supply is insufficient for more
than a few head of stock. The underlying Bearpaw shale was

struck below the water horizon and the hole was carried down

to a total depth of 168 feet without encountering & better supply.

Highly mineralized water suitable only for watering
stock was encountered in glacial drift in the NE.%; section 3,
at a depth of about 115 feet. At approximately 1% miles north
of this location, in the SW.2, section 15, a 196-foot dry hole
encountered dry sand and gravel at a depth of 90 feet. Dry holes

have also been sunk to a depth of 230 feet in section 20 and 132
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foet at Orkney in section 23. In the latter drill hole "soapstone"
(Bearpaw shale?) was encountered at 100 feet from the s;;face.
Another well in this vicinity situated in thg SE.%y section 2%,
is 190 feet deep. Water too highly mineralized for drinking was
éncountered in i£ at an undetermined depth. The yield is nét
known as the well is not used. A

The most satisfactory water supply obtained from the
lower part of the glacial drift is encountered in a weil sunk to
a"deﬁth of 150 feet in the NE;&g section 34, Gravel pockets
were encountered at several horizons iﬁ this well, but the
principal water supply comes from a bed of sand a% the base. 4
thin seam of coal was encountered at a depth of 138 fest and
overlies the water sand. This coal and sand are probably a
pre-glacial river or flood-plain deposit overlying bedrock,
The water supply in this well decreased during the dry years
of 1930-1934, but when visited in 1935 the water-level was 80
feet from thé surface and the supply was quite sufficient for the
farm requirements, This water is reported as soft and is con-
sidered quite suftabla for housshold use. From a review of
these drilled holes it is readily seen that no d¢finite horizon
can be outlined for the water-bearing beds of the lower part of
the glacial drift in this township. They are apparently of small
extent and may occur in any of the untested localities,

The nosesibility of obtaining water from<the %edrock is
discussed in earlier sections dealing with the municipality as a
whole and with the township to the south., The part of the
total section of the Bearpaw formation that is represented in
this township is composed almost entirely of shale and offers
scant prospects of finding ground water suitable either in
quality or quantity for farm use, The Belly River formation
underlying the Bearpaw will probably yvield soft water containing
soda« It may be necessary to drill to depths of 300 to 400

feet in the southern part of the area and to 400 to 500 feet
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in the northwestern sections before productive horizons are
tapped. Residents are advised to prospect the drift carefully

before considering deep drilling.
Township 3, Range 13

The highlands region of this township is dissected
by the broad valley of Frenchman river which flows in a south-
easterly direction through the central part of the township.
The valley flat attains a width of over 2 miles, south of
Valmarie, and extends to the western border of the township
in this locality. It narrows, however, to less than a mile in
width at the southern border in section 3. The sides of the
valley rise abruptly from the flats at an elevation of approxi-
mately 2,575 feet above sea-level to over 2,700 feet at the
top of the valley, from which the ground surface rises gradually
toward the eastern and southwestern borders of the township where
the highlands reach elevations exceeding 2,800 feet. 1In the
southeastern part of the township, the erosion of numerous
small coulBes into the highlands has formed many small buttes
and other features characteristic of badlands topography. .Sources
of surface waters in this township are confined largely to
Frenchman river as there are very few sloughs on the uplands.
A few dams and dugouts are being used to store spring surface
run-off. Large supplies of ground water are obtained from beds
of sand and gravel in the river flats. These beds lie within 20
feet of the surface at Valmarie and are encountered by digging
wells or by driving sand-points to» this depth. The water is
hard and revnorted as slightly "alkaline", but is used for drinking
and for watering stock.

A drilled hole in section 17, which was terminated in
bedrock at a depth of 150 feet, falled to encounter water below
this shallow sand horizon. Bluish grey boulder clay grading

into more compact finer clays, neither of which yields more than
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small sespages of water was encountered below the shallow
water-bearing sands.

Several wells, situated on the western edge of the
river flat, yield small supplies of soft water from gravel deposits at
depths of 20 feet or less. These are probably terrace gravels
and are not extensive.

A few wells sunk tq gravel and sand beds in the bottoms
of the smaller coulees on the highlands east of the river yield
water sufficient for about 15 head of stock. Some of these
waters are reported to be soft and gll are suitable as a household
drinking supply. On the highlands isolated pockets of water-
bearing sands and gravels may occur interspersed through the
boulder clay in the upper 20 feet of the glacial drift, particularly
in the moraine-covered area west of the river valley. As far as
known, however, no wells have been sunk into these déposits.

The thickness of the glacial drift varies considerably
in different parts of the township. On the highlands esast of
the river it may reach a thickness B0 feet or more in some
localities, although it is quite thin on the south and western
slopes as indicated by the numerous exposures of the bedrock.
Thicker accumulations of drift probably occur on the western side
of the valley. A dry hole situated in the NW.éy section 8, was
dug through clays, presumably drift, to a depth of 90 feet.

The Bearpaw formation underlies the drift or outcrops
at the surface throughout this township. A dry hole, situated in
the NWri, section 17, was sunk to a depth of 150 feet and is
known to have penetrated these shales to a considerable depth.
Little if any water can be expected to occur in this formation
due to the impervious nature of the shales and the lack of
porous beds suitable for the accumulation of any large supply of
ground water. Residents of this township are advised to confine
their search for ground water supplies to the Recent valley

devosits and to the mantle of glacial drift.
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The Belly River formation, below the Bearpaw, probably
does not occur at depths of less than 300 to 400 feet in the
river valley at the southern border of the township, and will
lie at correspondingly greater depths over the highlands region.
Should water be obtained from this formation it will probably

be "soda bearing" and suitable for laundry and stock requirements.
Township 3, Range 14

The land surface throughout the northern half of this
township is steeply relling and is devoted principally to grazing.
In the southern parts the surface is less rolling, making farming
possible in this nart of the township.

A few isolated vmockets of water-bearing sand or gravel
occur in the upper 20 feet of the glacial drift and have been
tapped by several wells in the farming community of the southern
half of the township. Wells sunk to these pockets in sections 2
and 10 yield only sufficient water for a few head of stock. The .
majority of the farmers of the community have failed to encounter
these water supplies, although a number of dry holes have been
sunk to denths of 20 feet or more in this area. The irregular
distribution of these pockets makes any prediction of their
location or extent in untested areas practically impossible.
Unsuccessful efforts to find water at shallow depths in these
parts should not be taken as conclusive evidence that productive
beds do not exist., Seepage wells sunk beside reservoirs serve
as drinking water supplies on many of the farms, but some
residents prefer to haul their drinking water, in some l&calities
the distance measuring several miles. Beds of sands and gravels
yielding large supplies of water have been located in sections
24, 25, and 36, A well sunk to a depth of 10 feet in the NE.%,
section 25, yields sufficient water for 30 head of stock., An
analysis of this water is given in the table of water analyses

in a later section of this report. This well is situated on the
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western edge of Valmarie flat at an approximate elevation of
2,614 feet above sea-level. Similar gravels occur on the
edge of the flat at about the same elevation in section 24.
Sprins issue from some of these deposits where they come to
the surface on the valley sides. This water-bearing horizon
is probably an éld terrace deposit of Frenchman river and
cannot be expected to extend west of the river valley.

The thickness of the drift throughout the highlands
is not known, but probably exceeds 100 feet. A few isolated
pockets or beds of sand or gravel may occur in the lower
part of the glacial drift, but it would probably be necessary
to drill a number of test holes before locating an adequate
water supply.

Sinking drill holes to greater depths than the base
of the glacial drift is nct recommended in this township. The
impervious character of the Bearpaw shales that underlie the
drift throughout this area cannot be considered to be favourable
for ground water accumulation. The great depths that would
be necessary to drill before the sands of the Belly River formation
would be penetrated makes it advisable to confine prospecting

for water to the glacial drift in this area.
Township 3, Range 15

The land surface throughout the central and southern
parts of this township is slightly undulating with a gradual
rigse toward the southeastern sections. Along the eastern and
western sides of the township the ground surface is more irregular,
and low hills and undrained depressions typical of moraine-covered
areas are common.

The southern part of the area is well drained by numerous
shallow, southward-trending valleys and in the northeastern part
Black Horse lake serves as a reservoir for shallow coulbes of the

surrounding area.
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The ground water supply of this township is very poor.
Most of the farmers in this area have constructed dugouts and
dams to conserve the spring run-off and those vnossessing wells
that supply sufficient water for more than household use are to
be considered fortunatse. Few of the reservoirs are large enough
or have a sufficiently large collective area to supply water
throughout extensive dry periods or during the winter months.
Even in years of normal precipitation many have found it necessary
to haul part of their water supply.

Most of the few producing wells in the township are
sunk in the clay of the upper 20 feet of the glacial drift. These
are usually situated in depressions or beside reservoirs and
derive their water by seepage. A few small pockets of sand and
occasionally gravel have been encountered interspersed through
the clay, but these deposits seldom yield more than enough water
for household use and 10 to 20 head of stock. Waters from these
shallow wells are not generally highly mineralized and in nearly
all places are reported to be quite suitable for household use.
It is the general opinion of the farmers throughout this area
that water from the drift at depths greater than 35 feet will
contain a high concentration of salts in solution and be unfit
for either human or stock use. It is improbable, however, such
a prediction can be made for the entire township, as waters showing
considerable variation in quelity have been encoutered in the
deeper sand and gravel beds in township 2, Tange 15, to the south
of this area. IExtensive water-bearing beds are not expected to
occur in the lower part of the drift, although more extensive
drilling might locate a few locelized areas such as have been
found in the township to the south. Several dry holes have been
sunk to the base of the drift in the southern half of this township.
One of these holes, situated in the NW.%3 section 9, penetrated
the underlying bedrock at a depth of 20 feet and was abandoned

at a depth of 300 feet after passing through dark grey,
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non-water-bearing shales of the Bearpaw formation.
The possibilities of obtaining water from the Belly
River formation underlying the Bearpaw formation is discussed

in an earlier section dealing with the municipality as a whole.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF NO. 17, SASKATCHEWAN
Township | 1{1]1 2! ez a g iRk e

West of 3rd meridian Range 13 |14 {1513 |14 {15 13 4 |15 cipality
Total No. of Wells in Township 13 110 |27 |16 |29 |36 15 | 9 |46 201
No. of wells in bedrock QLS00 O O SE EORIRARE . 7
No. of wells in glacial d4rift 13| 7 ({22 {16 )29 |33 |11 | 9 |45 185
No. of wells in alluvium o 01050/ 0]014(0]0 9
Permanency of Watexr Supply
No. with permanent supply 8| 5|13( 61116 |12 | 6116 93
No. with intermittent supply 411! 7110321171 1 | 8|20 74
No. dry holes 114|710 613|2]1]10 34
Types of Wells
No. of flowing artesian wells 0]0;0;0/0{0{0|0]O0 0
No. of non~flowing artesian wells ROl RSS2l S B 0SO850 9
No. of non-artesian wells AL TS} 18,15:21 30 |13 | 8 |36 158
Quality of Water
No. with hard water 11| 8(16({13{22131 | 9 | 8 |36 152
No. with soft water l| 0| 4] 3 2/410|0 15
No. with salty water 010 01 01 00 |0 0
No, with "alkaline" water 91 2 811517 | 6 | 3| 4 66
Depths of Wells i
No. from o to 50 feet deep 11| 7|22|18i25(29 N3 | 8 |43 174
No., from 51 to 100 feet deep 2111310 4/011(1]10O 12
No. from 101 to 150 feet desep OfI DA EON SQsa= OF DN 2 6
No. from 151 to 200 feet deep (e ] el el e bl el e 6
No. from 201 to 500 feet deep Pl ter Rt T (oo G 3
No. from 501 to 1,000 feet desp 0,010/ 0/0,0l0(0]|0 0
No. over 1,000 feet deep 0j0j 0} 0§ O] 0|0 {0]| O 0
How the Water is used
No. usable for domestic purposes 12| 5(19/16|21 |24 |10 | 6 (25 138
No. not usable for domestic purposes O Lude 0GB Shis el 29
No. usable for stock 12| 5|20]16(22|31 |13 | 8 136 183
No. not usable for stock Or] 240 [0 TR MOL SO0 4
Sufficiency of Water Supply l "
No. sufficient for domestic needs 8| 513 611}16 12 | {16 83
No. insufficient for domestic needs 4111 7110112117 2 120 74
No. sufficient for stock needs 82| 9] 5| 71418 1]3|14 78
No. insufficient for stock needs 4} 4(11111/186}19{ 5 | 522 89
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ANALYSES ANﬁ QUALITY OF WATER

feneral Statenment

Samples of water from representative wells in surface
deposits and bedrock wore taken for ennlyses. Except as
otherwise stated in the tabls of analyses the samplos were
analyscd in the laboratory of the Borings Division of tho
Geological Survey by the usual standoard methods., The
quantities of the following constituents wero determined;
total dissolved mineral solids, ealcium oxide, megnesium
oxide, sodium oxide by differénce, sulphate, chloridé, and
alkalinity. The zlkalinity referred to here is the calcium
carbonate equivalent of all acid used in neubralizing the
carbonates of sodium, calcium, and magnesium. The results of
the analyses are givon in parts per millicn--that is, ports
by weight of the constituents in 1,000,000 parts of water;
for exampls, 1 ouncc of material dissolved in 10 gallens of
wotor is equal to 625 parts per million. The sam?los were
not examined for bacteria, and thus a water that mey be
terned suitable for use on the basis of its mineral salt
content might be condemned on account of its bacteria content.
Waters that are high in bacteria content have usually beon

polluted by surface waters.

Total Dissolved Minersl Solids

The term "botal dissolved mineral solids" as here
used refers to the residue remaining when a sample of water
is evaporated to dryrezs., It is generally considered that
woters-that have less than 1,000 parts per million of .dissalved
solids are suitable for ordinary uses, but in the Prairie
Provinces this fipure is oftten exceeded. Neafly all waters
that ccnbain meore than 1,000 parts per million of total solids

have a taste due to the dissoclved mineral matter. Residents
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accustomed to the waters may use those that have much more
than 1,000 parts per million of dissolved solids without any
marked inconvenience,.although most persons not used to highly

mineralized weter would find such waters highly objectionable,

Mineral Substances Present

‘Calcium and Megnesium

The calcium (Ca) and magnesium (Mg) content of woter
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and megnesium salts impart
hardness to water. The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSOs), and they
are more detrimenfa} to health than the lime or calcium salts.
The calcium salts have no laxative or other deleterious
effects. fhe scale found on the inside éf gteam boilers and
tea-kettles is formed from these mineral salts,
Sodiun
The salts of sodium are next in importance to those
of cglcium and magnesium; Of these, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt,'NaCI). These sodium salts are dissolved from rocks and
soils. When thére is a large amount of sodium sulphate present
the water is laxative and unfit for domestic use. Sodium
carbonate (NasCOz) "black alkali', sodium sulphate “white
alkali™, and sodiumtchloridéxare injurious to vegetation.
Sulphates
Sulphates (SOz) are one of the common constituents of
.ngtural woter. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and calcium sulphete (Cas80,).
When the water comtains large quantities of the sulphéte of

sodium it is injurious to vegetation.
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Chlorides

' Chlorides are common constituents of all natural water
end are dissolved in smell quantities from rocks. They usually
ocecur as‘sodium chloride and if the quantity of salt is much
over 400 parts per million the waﬁer has & brackish taste.

Iron

Iron (Fe) is dissolved from many rocks and the surface
dopésits derived from them, and also from well casings, water
‘pipes, and other fixbures. 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 considereble
omount of iron will stain porcelain, enamelled waré, and
cloﬁhing that is weshed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost completely removed by aeration and filtration
of the water.

Farduness

Calcium end megnesium salts impart hardness to water.
Hardness of water is commonly reoognized by it; soap-destroying
powers as shown by the difficulty of obtaining lather with soap.
' The total hardness of & water is the hardness of the water in
lits original state. Tobtal hardness is divided into "pefmanent
hardness" and "bemporary hardness". Permanent hardness is the
hardness of the wabter remaining after the sample has been boiled
and it represents the. smount of mineral salts that cannot be
removed by bolling. Temporary hardness is the difference
between the total hardness and the permanent hardness and
represents the amcunt of mineral salts thet can be removed by
boiling. Temporary herdness isldue mainly to the bicearbonetes of
- calecium and megnesium and iron, and permenent harness to the sulphates

and chlorides of caleium and magnesium. The permenent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.
Water thet contains a large amount of sodium earbonate and
small amounts of calcium and megnesium salts is soft, but if
the caleium and magnesium salts are pressnt in large amounts
the watcr is hard. Water that has a total hardness of‘BOO
parts per million or more is usually classed as excessively
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 psrts per mil.ion no exaet
hardness destermination was made. Also no determination for
temporary hardness was mads on waters having a total hardness
less than 50 parts per million. As the determinations of the
éoap hardness‘inhsomﬁ cages were made after the samples had
been stored fovr soms time, the temporary hardness of some of
the waters as they come fram 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 No. 17, Saskatchewan

LOCATION Depth [Total HARDEKESS CONSTITUENTS AS ANALYSED CONSTITUENTS AS CALCULATED IN ASSUMED COMBINATIONS Source
o fQtT |Sce.[Ip [Rge Jier. of [dis'vd o T of
v i e i o 1 o) 2 2 fod i 3 Mo L oSO i (
Well, Ft.lsolids [Total [Perm.| Temp.| C1. oAl Ca0 Mg0 SOy, |¥a,0fSolids Cac;o3 Cas0y 2005 |MgSOy, Na2G03 Na,S0), [MaCl {Call, Water
MRt ThE. ‘ 4
1yma) b 3 =i A 3 Y 2R 1)y | (1) (2) (3) (%) %1
2| X¥E.| 25 i |3 10 1,140 | 430 | 380 | 100 |40 385 180 (108 418 | 178| 1,015| 322 53 2h4 330 | 65 -1

Water samples indicated thus, -1, are from glacial drift.

Analyses are reported in parts per million; where mumbers (1), (2), (3), (4), and (5) are used instead of parts
per million, they represent the rclative amounts in which the fife main constituents are present in the water.
Hardness is the soav hardness expressed as calcium carbonate (GaGOB).

Analysis No. 1, by Provincial Analyst, Regina. .
For interpretation of this table, read the section on Analyses anl Quality of Water.
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Water from the Unconsolidated Deposits

Groﬁnd-waters in the deposits of sand and gravel that
occur along the bottoms of the small stream valleys or coulées
are largely derived from surface run-off from the uplands. These
ground waters usually contain only small amounts of mineral salts
in solution. They are moderately soft to hard, and form suitable
supplies for household use. The water in shallow wells located
in depressions and valleys, however, is easily contaminated and
care should be exercised in keeping the catchment area frse from
sewage and decaying organic matter.

Flood-plain deposits occurring along the bottom of
Frenchman valley are composed mostly of clays, silts, and fine
sands derived from erosion of the glacial drift and t he Bearapaw
formation. Mineral salts contained in the drift and bedrock are
readily dissolved by ground waters as they slowly pass from the
uplands into the valley. The concentration of mineral salts in
these waters varies in different localities. The sulphates of
sodium and magnesium are usually present in sufficient amounts to
impart a bitter taste to the waters. These salts in solution
have a laxative effect upon persons unaccustomed to water so
mineralized.

Supplies obtained from the coarse sand and gravel
deposits that occur on the flats of Frenchman River wvalley and
at the confluence of tributary stream channels are not usually
as highly mineralized as supplies from the sands and silts.

The second analysis listed on the accompanying table is of water
derived from a gravel bed that occurs on the western edge of
Valmarie flat. This water has a total dissolved solid content
of 1,140 parts per million. This concentration is not excessive
for water from this type of deposit. The sulphates of sodium
(N‘aaso4 or Glauber's salt), and magnesium (MgSO4 or Epsom salts),
are the most harmful salts present. These salts are not present

in sufficient quantity, however, to cause the water to be unfit



4D

for domestic use. The magnesium sulphate contributes to the
hardness of the water. The carbonates of calcium (CaCOgz) and
magnesium (MgCOz) are not considered detrimental to health but
they impart hardness to the water.

The water represented by Analysis No. 2 is.considered
to be fairly suitable for garden irrigation. The "white alkali”
(NagSO,) may, however, accumulate in the soil over a period
of yeers, particularly if the subsoil is impervious and the
surface evaporation is excessive, thus allowing little opportunity
for the removal of these egalts from the soil.

The quality of water from wells sunk in the glacial
drift shows a wide variation throughout the municipality. The
following discussion is based on conclusions drawn from obser-
vations at the well sites and from the cpinions of the residents
of the municipality.

Wells sunk in boulder clay in this municipality are
usually situated beside sloughs or artificlally constructed
dugouts and derive their water by seepage, The clay acts as a
filter and if the surface water in the reservoir does not contain
a high concentration of salts in solution due to continuous
evaporation, or is not contaminated by sewage or other decaying
organic material, water in the well will be quite suitable for
drinking.

Water from wells sunk to the sand and gravel pockets
that occur in the upper 30 feet of the glacial drift shows =a
wider variation in the amounts cf dissolved solids. Many of
these waters contain a sufficiently high concentration of magnesium
sulphate to impart a bitter taste and to have a laxative effect
when drunk by persons not accustomed to its use. These waters
are seldom too highly mineralized for watering stock. The first
enalysis on the accompanying table is of water from a well sunk
in this type of deposit. The analyses show the relative amounts

of the dissolved salts present. The total dissolved solids, 3,911
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parts per million, greatly exceed that of waters considered
suitable for household use. The sulphate salts of calcium
(CasSO,) , magnesium (Mgso4), and sodium (Na2804) are present

in the greatest abundance. Calcium sulphate is not considered
detrimental to health, but it imparts hardness to the water
and forms scale if the water is used in steam boilers. Magnesium
sulphate (Epsom salts) and sodjum sulphate (Glauber's salt),
are the most harmful salts present. It is the general opinion
of the residents of this municipality that the lower part of
the glacial drift yields water too highly mineralized for
drinking; This statement does not hold true for all parts of
the area, however.‘ Several of the deep wells on the western
side of the municipality yield water that is apparently quite
suitable for human consumptién.' No water samples ﬁere taken
for analysis from these wells, but in other municipglities to
the west where water conditions in the lower part of the glécial
drift are apparently similar, samples analysed showed a wide
variation in the smounts of salts present in solution:l The
sulphates of sodium and magnesium usually predominate in the
more highly mineralized types. Although these waters are not
always suitable for household use, they are being used for

watering stock with no apparent i1l effects,
Water from the Bedrock

No wells in this municipglity are known to yield water
from the bedrock formations, l

In the municipality to the west, deep wells sunk in the
villages of Bracken and Climax derive a sodium carbonate-bearing
water from the upper part of the Belly River fofmation or
possibly the base of the Bearpaw formetion. The high soda content
of this water gives it a flat taste and makes it unsuitable for

drinking, but it is used for watering stock and for washing

purposes, The water is soft, but the sodium carbonate or
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"black alkali" renders it unfit for irrigation. It is rrobabls
that water of similar quality will be found in this formation

in the northern and central parts of this municipality.
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WELL RECORDS-—Rural Municipality of

B 4-4

HEIGHT TO WHICH ;
LOCATION PRINCIPAL WATER-BEARING BED
WELL 7 R e e EEbE e A
OF OF ELL
No. Abog YIELD AND REMARKS
5 W Sec. | Tp. | Rge. | Mer. WELL WELL (al;gg:l)sea Be?:v: (( j- ] Elev. ' | Depth Elev. Geological Horizon k4 e WA?ER PAdER
Surface (in °F.) IS PUT
T OEE Wil (13 (3 Bored 30 | 2,550 - 28 |2,522| 28 |2,522 | Glacial gravel Hard, clezr L5 D, S Sufficient supply; supplies water for neigh-
bours.
o SE. 07 f " # Bored 92 2’613 Base in Glacial N Dry hole; another well with plenty of water
£ill 25 feet deep in guicksand.
2 . 19 n " " Dug 20 2,113 = QI PRl 0 |2,713 | Glacial sand Hard, clear, 1BJ Insufficient supply.
and gravel "alkaline®
4 |sE. PO | " non Dug 25 | 2,710 = B |, il 0 |2,710 | Glacial drift Hard D, & Insufficient supply.
5 [|NE. PO (" v Dug 20 | 2,715 — ) | At Glacial drift Bard, Malk- Di 1S Sufficient for 6 head stock.
aline®
o |s7. 1 " u u Dug 15 2,130 o | 2 o) Glacial drift Hard, clear, IS Insufficicent supply; hauls water in very dry
talkaline® yoars.
7 [NE. 6 | LI Bored 30 | 2,745 - 20 |2o,725| 28 |2,717| Glacial gravel Hard, clear D, S Sufficient for 10 head stock.
& |SH. 284 L " tug S (| SErako) - 5 12,705 5 (2,705 | Glacial gravel Herd, clear, s Sufficicnt for ncighbours.
talkaline"
g, - |s¥s BAELLN A Jug 251 |2 5l =g 12050 0 |2,750| Glacial drift dard, clear, BB Insufficiont supply.
olk=2line™
10 [ST. B4 | © L Borcd 4% | 2,720 - 32 | 2,083 32 |2,008| Glacial blue Hard, clear, D8 Safficient for 10 head stock.
sand "alkalinc!
11 |WE, U oo Bored 45 | 2,740 - %38 | 2,702 35 |2,702| Glacial gravel Hard, clear, D, +B Very good supply.
"alkaline®
12 |SE. [36 - | ® oo Borod 55 | 2,655 - 30 |2,625 L3 |2,007| Glacial gravel Hard, clear, D, S Sufficicnt supply; not good for human consumn-
Ualkal inc® ption.
1 [SW. 351 [1uf3 Bored 22 | 2,875 - 8 | 2,857 & |2,507| Glacial gravel Hard, clear D, S Insufficient for 16 head stock.
and sand
2 |sT.|4 | % 1" ) Drilled | 250 | 2,835 Base in Belly Dry hole.
River formotion
3O|NW. |4 | LN Dug 21 | 2,804 - 15 | 2,789 19 |2,785| Glacial gravel Hard, clear, | 45 D, S Taters 30 head stock. #.
"alkaline®
4 [NE.|5 | oo Bored 100 | 2,795 Base in Bearnaw Dry hole.
Shalc
5 |NE. |5 n LU Duz 30 I 2,771 Blacial drift Hard, "Yalls N Insufficicnt supply; water unfit to drink.
aline"
6 (WW.|5 (¢ " | ® | Bored 156 | 2,755 Basc in Belly Dry hole.
River formation
7 |88 29~ R LU Dug 32 | 2,771 - 10 | 2,761 10 |2,751| Glacial irift Hard, clear D8 Insufficicnt supply for 40 head siock.
g8 |ST.[18 (" LI Boreci Lo | 2,845 - 24 | 2,821 24 |2,821| Glacial sand Hard, clear 2 Sufficient supply for school.
g [NW. (31 n noon Sug 21 | 2,770 — NGRS E 0 [2,770]| Glacial clay Harl, clear L5 DEES Insufficicnt supply for 2 head stock.
1 |Ww. (4 |1 |15 3 Dug 25 | 2,680 Glacial drift Hard O, '8 Insufficicnt supply.
2 [SE.[9 | " oo Boreil 78 | 2,710 - 66 | 2,644 56 |2,4l| Glacial quick- Harli, clear 0,8 Insufficicent for 20 head stock.
sand
B B L5 . ug 2F | Byfes Rocent alluvium | Soft : Insufficient supply.
4 lsE.ak | wofow Dug 4 | 2,630 | - 10 | 2,520 10 |2,520| Recont alluvium, | Bard, clear, | Y45 | T, S Sufficicnt for 15 head stock.
gravel Nalkalinct
5 |SE. |15 u L S dug BH N2 Eh Base in Glacial ¥ Dry hole; 6 cther iry holes.
$ill
6 |NE.|20 | ™ Wl oW Bored 125 | 2,820 - 94 | 2,729 Glacial sand - Hari, clear, | U5 N8 Taters 12 head stock and houschold.
and gravel "allzalingh

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

NO. 17, SASKATCFETAN, B 4-4

! |
LOCATION | HBIGHTTOWHICH | ppyNCIPAL WATER-BEARING BED
WELL TYPE |DEPTH| ALTiTUDE CHARACTER TEol\P/{P' ﬁfl(':rlg
OF OF WELL YIELD AND REMARKS
Abov
o A Sec. | Tp. | Rge. | Mer. WELL WELL (a‘?g::l)'ea Belogv?r (( —T )) Elev. Depth Elev. Geological Morizon Sl V(VI:‘ ’f:‘ ;2 ‘:;Agg?
Swurface iy
7 §T.21 1 15 |3 |Borea |[137 |2,750 | -122 (2,028 | 137 P,613 |Glacial sand HBarda, iron , L5 S Sufficient for stock; this water is unfit
X "alkaline" to use in house.
red sediment
& CRW. 22 ® U Bored 104 | 2,780 - 97 |2,083 | 144 P,o030 |Glacial black Hard, clear D, S Sufficient supply.
sand : -
9 Ng.pe |u o Bored 29 | 2,79 -17 2,773 17 R,T173 |Glacial sandy Soft, clear D, 5 Sufficient for o head stock.
clay
10 pBW. 24 | " 2,810 Glacial drift Hard, clear, D, B Sufficient supply.
a1 Ualkaline" ey
11 BE. &4 v "on Bored o5 | 2,800 - 00 |2,740| o0 R,74C |Glacial gravel Herd, clear Uk D, 8 Sufficient supply; three o0-foot dry holes.
12 Ny. 24 | o i Dug 30 | 2,790 Glacial drift Soft D, S Insufficient supply.
13 BW. &5 U LER B Dug 25 2,820 Glacial drift Harda D, S Sufficient supply in wet seasons.
14 TN u " Dug 9 {2,835 Recent alluvium |Hard D, 3 Sufficient supply in wet seasons.
15 NE. 27 |" A Dug 4 | 2,830 Recent alluvium |Hard WS Sufficient supply in wet seasons.
16 BW. 28 | to|n Dug 20 | 2,835 Glacial drift Hard S, D Insufficient supply.
17 [E. &8 i u j Bored 18 | 2,828 - 12 |2,816| 1& [2, 810 |Glacial sand Hara D Only sufficient for house use; several other
wells usually dry.
18 [SE. p5 (M o (n |Spring o | 2,850 0] 2,550 0 |2,850 | Recent gravel Soft, clear L5 DS Sufficient for 40 heaa stock and house.
19 W, %6 |n n o|n Bored 45 | 2,820 - 15 12,805 Glacial sand Hord, clear U5 LIS Insufficieﬁt supply.
£ Bl Ak e e Dug 15 83730 @lacial drift Soft D, 8 Insufficient supply.
2 WNE. |4 |v LA Dug 2,725 ~ 11 |2, 74| 11 [2,714 | Glacial gravel Hara, "alk- D, S Sufficient for 15 head stock.
; alineV i i
3 WL |4 | "% | Bored 14 | 2,720 Glacial drift Hard, “alk- D, 8 Insufficiéent supply.
, aline® ' -
L W, (5 " o Dug 16 | 2,743 - 8 |2,735 Glacial sand Hard, clear, D, S Insufficient supply.
and gravel talkaline® :
5 BE. (6 |0 LU L Dug 18 | 2,73 - 10 (2,724 Glacial sand Hard, "alk- DERS Insufficient supply.
and gravel alins" i
6 NE. |9 | L Dug & | 2,730 : Glacial drift Soft o, 8 Normally sufficient.
7 BE. 17 | He i Dug 12 12,770 - 10 (2,700 Glacial drift Hard, clear NS Insufficient supply.
g | B, s 4n LR Dy 12 | 2,024 ~ 0 2,024 Glacial drift Hard, M"alk- -8 Insufficient supply.
: aline®
9 Nw. 19 y ¢ It Dug 10 | 2,775 - 5 12,770 10 [2,705 |Glacial gravel Hard, clear DS Sufficient for 16 head stock.
10 SE. 19 (v L L Dug 20 {2,760 Glacial drift Hard oy 8 Insufficient supply.
11 [Rw. g1 |t LA R Dug 18 | 2,780 Glacial drift dara, Yalk- D, S Oversufficient supply.
! aline®
i n 1 Riey i a .
12 WW. °g L " Jug 14 | 2,820 - 10 (2,810 Glacial drift Hard, clear NS Only sufficient for 4 head stock.
1 SE % (0] f f Li] 7 ~ - ) o
5 b Dug | 2,500 10 12,790 Glacial gravel Hard, clear U, S Only sufficient for © heai stock; also an 18-
foot well, water soft.
NOTE—AIl depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

given above are in feet. (#) Sample taken for analysis.




WELL RECORDS—Rural Municipality of

3

NO. 17, SASKATCHEWAN.

B 4-4

LOCATION O oy Rien | PRINCIPAL WATER-BEARING BED i | e
TYPE DEPTH | ALTITUDE i
WELL OF aF WELL | () CHARACTER OF WHIC‘; YIELD AND REMARKS
s ¥ | Sec. | Tp. | Rge. | Mer. WELL WELL | (85275 e Beslorv:_ (=) | Elev. | Depth | Elev. Geological Horizon g vX: ’flf: ;g ?;A:g,r
urrace
i+ |NE. B0 |2 |13 |3 Tug 16 | 2,510 T o -0 ) Glacial drift Soft,- clear S Insufficient supply.
15 S7. B2 f t W Dug 25 2,230 - 19 |2,811| 19 |2,811 | 3lacial gravel Hard, clear D, s Sufficicent for 10 head stock.
1 |NE. |4 2 lnl s Bored 13 2,61 =19 2,522 10 |2,571 | Glacial gravel Soft, cleor D, S Only sufficicnt for 3 head stock.
P o.om, |4 fw nog ug 13 | 2,681 Basc in Glacial 4 lry holos.
$ill
3 [¥B. |9 | v Dug 25 | 2,650 Glacial 3rift Harl, “alk- 0, § Insufficient supply.
aline"
L sm. 2 | L Dug 13 | 2,660 Glacial drift Hard, clear, D, S Safficient for house use only.
"alkaline!
5 [WE., 2 | LI Dug 14 | 2,660 Glacial drift Hard, Malk- D, S Sufficient in years of normal rainfall.
aline"
6 [ST. L3 il | Dug 10 | 2,580 Glacial drift Hard, clear, D, § Insufficient supply.
"alkaline"
7 3. 4 | L g Dug 25 | 2,639 - 17 |2,%22| 20 |2,619 | Glacial sand Hard, clear, S Sufficient for 10 head stock.
Malkaline®
g [ME. 5 (" ]| A Dug 6 | 2,570 Glacial drift Herd, clear, By S Insufficient supply.
falkaline®
9 Ny, Pl " " L Dug 10 2,530 Jlocial drift Hard, clear, DS Sufficicat svoply.
‘Malkaline!
10 [%. p2 | o Bored 25 | 2,486 - 20 |2,u05| 22 [2,43H4 | Glacial sand Hard, clear Gy Oversufficient for 30 head stock; town of
: Masefield obtains water from this well;twg90-~
foot wells nearly dry.
08 s BE n ! n Dug 11 | 2,725 O % ) Glacial sand Hard By S Only sufficient for 9 head stock; also a 17—
and gravel foot well, waters 20 head stoclk.
12 [N7. P5 n.m i Dug 10 | 2,710 - 71 2,703 Glacial sand Hard, clear, D, S Sufficicnt for 20 head stock.
lime, "ali-
aline"
13 QE. p6 |" v Bored 75 | 2,71k - 35 |2,679| &5 |2,349 | Glacial sand Hard, iron, S Sufficicnt for 20 head stock; sccond scepage
cloudy, "al- well for house use.
Jkxaline"
14 SE. p& n " " Bored 62 | 2,745 Glacial drift dard, iron, N Insufficient; not uscd at all.
®alkalinet
15 [NW. B1 | nof Dug 18 | 2,950 = & 12,942 g |2,942 | Glacial s and Hard, clear D
16 BE. 33 | L Dug 25 | 2,700 - 23 (2,677 23 |2,677 | Glacial sand Hard, clear, D, S Only sufficient for house use.
Halkaline®
17 :§8E. 33 - AR Bored 70 | 2,700 Basc in Glacial Two dry holes.
clay
18 PBE. p4 | Sl Dug 15 | 2,760 0 2,760 Glacial clay Hard D Only sufficient for house use; several dry
holes.
19 N7, 34 | "o Dug 16| 2,000 - 13 |2,687| 11 [2,089 | Glacial sand Harl, clear D, S Oversufficiont for 20 head stock.
20 SE. 35 n " n Dug 16 2, 0 Glacial drify Hard, clear, D, s Sufficicnt for 15 heal stock.
"alkaline!
21 NE. 36 |n nofw Dug 5 | 2,680 Glacial drift Hard, clear, D, S Insufficicnt supply.
flalkalinc® ‘
22 §W. 36 |n Wi Dug 10 | 2,690 Glacial d rift Hard, clear, D, S Insufficient supply.
"alkaline®
1 BW. |1 |2 05 |3 Dug 85 | 285 - 15 |2,815| 20 [2,810 |Glacial s and Hard, clear, S Only sufficient for 14 head stock.
Yalkaline"

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 10, 17, SASKATCHETAN.

N s T L N ey | PRINCIPAL WATER-BEARING BED e
TYPE DEPTH | ALTITUDE
CHARACTER OF WHICH YIELD AND REMARKS
WI?: g o ] (a‘:’ofr::‘ ea | Above (+) ) ) OF WATER |WATER| WATER
: Y | Sec. | Tp. | Rge. | Mer.| WELL | WELL level) Bgslov; (=) | Elev. | Depth | Elev. Geological Horizon (in °F.) IS PUT
urtace
2 | 3 L2 ] 15 2 Dug 18| 2,850 - 10| 2,840 18| 2,839 Glacial sand Hard, clear, D Sufficient for house use; second well watels
slightly only 9 head stock.
falkaline®
3 SBE.,| @ n n " Dug 12| 2,820 e 2,81% Glacial drift Hard, clear D Only sufficient for house use.
Lieg 3 |-%f ®f . w Dug 10| 2,860 Glacial drift Hard 0,.5 Insufficient supply.
5 | NE.| 3% n u ! Bored 115 2,898 - 75 2,827 Glacial drift Hard, clear, S Insufficient supply; unfit for human use.
"alkaline® ’
6 |Nw. 5| n n Bored 163 2,830 -111 2,719 Glacial drift Yard D, S Insufficient supply; three secpage wells.
TEN SRR T, t " il Dug 18 2, 800 L 2,75% Glacial drift Eard, clear DS Sufficicnt for 10 head stock.
& | Wl 8 | r{. " Dugz 15| 2,850 Glacial drift Tard, "alk- D, 8 Insufficient supply.
aline"
9 |N%.|10 " L i Bored 301 2,900 - 28 | 2,871 28 | 2,872 Glacial gravel Hard, clear D Insufficicent for stock.
10 | S¥.]15 t n U Bored 196 | 2,900 Base in Bearvaw Dry hole; alsc a shallow wall.
11 | N7.|15 | ® i\t Dug 12| 2,925 Glacial drift Hard, ®alk- DYS Sufficicnt for local neecds.
aline®
12 |NE.|15 | " L Dug LR 21020 Glacial drift fard 10)/a e Sufficiont for local necds.
13 |[Nw.|16 | " L Dugz 12| 2,675 Glacial drift Hard ‘D, S Sufficient for local needs.
14 [ s7. (17 " n i Dug 15 2LET0 Glacial drift Hard, clear, IDISS 3 Insufficient for local needs.
"alkalinco"
15 N, |17 " " 1 Dug 15 2,880 Glacial drift Hard, clecar D, S Insufficicnt for loeal nceds.
16 |NE. |19 " n n Dug 12 | 2,870 Glacial drift Hard, clecar By S Sufficicnt for local nceods.
17 |NW.|20 n u n Dug 15 | 2,895 Glacial drift Hard, "alk- S Sufficiont for local needs.
2linet
18 |SE. |20 t i " | Drilled | 230 | 2,820 Base in Bearpaw Dry hole.
19 |NB.|22 | n h n Bored 32 | 2,860 - 26 | 2,234 26 |2,534| Glacial gravel Soft, clear is B5 S Sufficiont for 25 head stock; second well
and sand for housc use.
20 |NE. |23 | AL Borod 132 | 2,862 Basc in Boarmaw Dry holo.
21 |NE. (23 | vl Bored 50 | 2,868 - 43 | 2,805 Glacial drift Hari, "alk- N Second shallow well supplies abundant water
aline%iron, with salt content too high for human use.
: yellow
22 |SE. |20 t o n Drilled | 190 2,910 Glacial (?) Hdard, "alk- N Too "Alkaline" for use; sufficient supply.
aline®"
23 |SW. |23 | n wo|low Dug 20 | 2,850 - 71 |2,85% Glacial drift Hard, clear D, S Only cnough for house uso; second similar well.
2t |NE. |28 | ® L Dug 201 2,850 Glacial drift Hard, %alk- D, § Insufficient supply.
aline"
g5 |8E. (23 |M B [ Dug 20 F 2,835 Glacial drift Hard, clear D, S Insufficient supply.
26 |SE. 30 n n ! Bored 32 | 2,830 Glacial drift Hard, %"alk- Dy S Oversufficient supply.
alinen
27 |NE. 30 | nofw Dug | 2,850 Glacial drift Hard D, § Insufficient supply.

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

NOTE—AI depths, altitudes, heights and elevations
(#) Sample taken for analysis.

given above are in feet.




i B 4-4

WELL RECORDS-—Rural Municipality of WD, 17, SASEATCHWWAN.

LOCATION ik O L v Rin | PRINCIPAL WATER-BEARING BED =t ol AR
TYPE DE TITUDE
CHARACTER OF WHICH YIELD AND REMARKS
wﬁ: B ol ox (a‘rivo}:f ea | Above (+) g ] OF WATER |WATER| WATER
i 134 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Beslgl‘_vf (:) Elev. Depth Elev. Geological Horizon (in °F.) 1S PUT
act
28 |NW.|132 {2 |15 | 3 Dug 15| 2,800 Glacial drift Hard D, 'S Insufficient supply.
29 [NW.|33 | woyow Dug il 2,795 Glacial drift Hard, clesr B8 Insufficient supply.
"alkaline®
30 |NE. |34 | o Bored 150 | 2,790 - 29 | 2,751 138 | 2,652| Glacial(?) sand | Soft, clear D, S Sufficient for 30 head stock.
1 jasg 1313 Dug 20 | 2,600 | - 17 | 2,588 Glacial drift Soft, clear D, S Sufficient for 50 head stock.
-3 i AN TR vl on Dug No | 26T Glacial drift N Very little water.
2N, & W i, Dug 90 2, 700 Base in Glacial Dry hole.
clay :
Y |mw.|17 | ® L Dug 22 | 2,572 - 19 | 2,553 5 | 2,567| Recont sand Hard, cloar, S Sufficient for 15 head stock.
"alkaline®
5 |WW. (17 1 n i} Borcd? 150 | 2,572 : Base in Bearnaw? Dry hole.
6 |WE.[19 |~ N Tug 15 | 2,600 - 13 | 2,537 0 |2,000| Recent sand and | Soft, clear D, S Sufficicnt for 2 head stock; second well 20
gravel foot deep.
T (NE.ER sl w Bl Borod 321 2,793 - 29 | 2,704 Glacial gravoel Soft, clear U5 D, 8 Only sufficient for 13 hezd stock.
8 |[SE. 24 | BB Dug g 1 2,623 - 15 | 27807 M aecial gravel Hard, clear D, S Onl¥ sufficiont for 15 head stock.
9 |NE.[27 | woon Dug 9 | 2,750 e A [ RS 7 12,743 | Glacial gravol Soft, clear 2, S Sufficicnt for 10 head stock.
10 |N%. [2C | wofow dug 14 | 2,602 - 12 | 2,590 Recent alluvium | Hard,slight- D Ovorsufficicnt supply; several other wells.
: lytalkaline"
11 [NE. B4 |» LR Dug Yo | 2,562 - 38 | 2,624 Glacial sand Hard, "alke- D5 Only sufficient for 5 head stock; also a
' aline" scepage well,
12 |9w. B5 | LI Borol bo | 2,737 - 22 |2,715| 20 [2,717| Glacial 3irift Hard, clear, | U5 D8 Only sufficicnt for 1 head stock; sccond
Yalkaling" well for house anl stock.
- 1s%. 243 {14 |3 DUE 75 | 2,760 Basc in Glacial Iry holc.
clay
2 [mv., |2 (v n U Dug 15514 2 Ti5 - & |22157 Glacial sand Hard, iron, S Only sufficient for 10 head s tock at period
"alkaline" of best supply.
3 NE. |9 1 n " Dug 10 2,830 (lacial drift Hard TS Sufficient for local needs.
SW. O ! n n Dug 20 | 2,825 - 15 |2,809 Glacial sand Hard, clear D &S Only sufficient for 7 head stock.
and gravel
bR G n " v Dug S | 2,950 Glacial drift Hard, "allk- Dy B Insufficient supply.
alinet
6 NE. P5 " n " Dug 10 2, 614 = 2,606 Glacial sand Hard, clear D, S Sufficient for 30 head stock; second well for
house. #.
7 BE. g6 |n v Dug | 30 | 2,654 ~"g6 | 2/658 Glacial sand Hard, %alk- D Insufficient; second well for stockon NW.3,
and gravel aline" section 36.
N R Dug 17 | 2,900 17 |2,833 | Glacial drift Hard, ®alk- D, S Insufficient supply.
aline"
E st SHI (2 M (i Dug 30 | 2,900 Base in Glacial Dry hole,
clay
B Nw., |2 n " " Bored 120 2,8c5 Base in Glacial Dry hole; secpage wecll in slough.
clay
L wm. |3 | e O Dug 20 | 2,890 Glacial clay Hard, Walk- S Sufficient supply; unfit for man.
aline"
5 BRI 1Bl jat AR Dug 5 |2,%10 Glacial sand Hard D Insuffient for stock.

NOTE—AIl depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used.
given above are in feet. (#) Sample taken for analysis.




WELL RECORDS-—Rural Municipality

6

of

M. 17,. SASKATCHETAN..

B 4-4

HEIGHT TO WHICH

LOCATION WATER WILL RISE PRINCIPAL WATER-BEARING BED i USE TO
TYPE DEPTH | ALTITUDE :
WELL OF OF WELL CHARACTER OF WHICH YIELD AND REMARKS
No. (above sea | Above (+) ' . OF WATER |WATER| WATER
b4 Sec. | Tp. | Rge. | Mer. WELL WELL evel Bg&‘ivf (— Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
ace
6 S SR R S _Dug 20 2,900 Glacial drift Hard Dy S Insufficicnt supply.
K Nvy 9| ©® Y - el tedlis ROl SARETS Basc in Bearvaw Dry hole; soveral shallow dry holes.
8 N¥{ 10 " Ll Dug 15 2,680 Glacial drift Hard D Insufficient supply.
9 N¥] 10| " " n Bored 1”50 2,860 Basc in Glacial? Dry hole; several s hallow dry holes.
10 | NE{ 10| " noow Dug 15| 2,860 19| 2,354 Glacial drift Hard D Insufficient for stock.
11 | NE| 11 t n n Dug 2,900 Base in Glacial . p Dry hole. el
clay g
12 | Nw{ 12| * i e Dug 15| 2,989 - 13| 2,97p Glacial gravel Hard, clear D, S Sufficient for 24 head stock; several dry
holes.
13 SW. 13 n n " Dug 7] 2,990 Glacial drift Hard Insufficient supply.
™ BBk | 8 " i Dug 2,950 Glacial drift Harl Insuffitient supply.
15 | SBEJ 14| LN Dug 2,950 Base in Glacial Five dry holes.
clay
16 | SEJ 15| " L B Dug 12] 2,880 - 8| 2,87p Glacial sand Hari, cloar Dy B Only sufficient for 14 head stock; also a
9-f>0t seepage well.
17 | 8B4 16 n " " Pugz 20 2,690 Glacial drift Hard TS5 Sufficicnt svpply.
18 | W%, 15| noow Dug 15[ 2,910 16| 2,894 Glacial Irift Hard D2, S Sufficient supply.
AT R LT L U L Jug 20| 3,00 20 2,98f Glacial 4riftg Hard ) Safficiont suy-1ly, -
20 | sw| 1&g | LN I Dug 20| 2,980 20| 2,930 @lacial drift Hard . D; '8 Oversufficicnt supply.
21 | sWw, 19| L Dug 15| 2,990 16| 2,974 Glacial drift Hard Insufficient supply.
22 | Nv. 21 [ n i Dug 20| 2,950 20| 2,930 Glacial drift Hard A D Oversufficient supply.
25 | NEj 21} " Y i Dug 21| 2,960 Glacial drift Hard e S Insufficient; several wells.
24 | sE| 22| ™ Wi A Dug 25| 2,899 - 24| 2,876 24| 2,879 Glacial drift Hard, clear IV N Very little water; seepage well for house
and dugout for stock.
2H SW.i: 23 W u L Dug 18 2, €90 Glacial drift Hard 19} 3 Sufficient supply; second well.
26 | SW. 24 | n i Dug 18| 2,975 Glacial drift Hard ol Very moor supply.
27 | sw. o4 | » nlom Dug 30| 2,975 Basce in glacial Dry holes.
clay
28 | SW. 25 | u n Dug 2,565 Glacial drift Hard D Only sufficient for house use.
29 NW.| 26 z " " Dug 22 2,910 Glacial drift Hard, Malk- IDj. i3 Insufficient supply.
aline"
30 | NE.| 27 o n W Dug 15 2,900 Glacial drift Hard, %alk- D, S Sufficieht supyply.
alineM
31 [ NE.| 28 | 0 | St Dug 20| 2,925 Glacial drift Hard D; S Sufficicnt; scveral wells.
32 | NW. 30 | " i A Dug 18| 2,95% - 8| 2,951 8| 2,951 Glacial sand Hard, clear D Insufficicnt supply.
33 | NE.| 34 L n " Dug 15| 2,94) 15| 2,925 Glacial drift Hard IS Sufficient supply.
34 35 | o Dug 15| 2,960 15| 2,945 Glacial drift Hard D, S Oversufficicnt supply.

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.



