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GROUND WATER RESOCURCES OF THE RﬁRAL MUNICIPALITY
OF BROKENSHELL, NO. 68
SASKAT CHEWAN
INTRODUCTION
Lack of rainfall during the years 1930 to 1934 over

a lorge part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigadion ond the smaller supplies of ground woter
required for domestic purposes and for stock., In an effort
to relieve the serious situation the Geological Survey
begon on 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
port of Saskatchewan south of the north boundary of township
32, was systematically exomined, records of approximately
60,000 wells were obtained, and 20 samples of water were
collected for analysis. The facts obtained have been
classified and the information pertaining to any well
is readily accessible, The exomination of so large an aroa
and the interpretation of the data collected were possible
because the bedrock geology and the Plsistocene deposits
had been studied previously by MoLearn, Warren, Rose,
Stansfield, Wickenden, Russell, and others of the Geological
Survey., The Department of Natural Resources of Saskatchewan
and local well drillers assisted considerably in supplying
several hundred well records. The base maps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.
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Publication of Results

The essential information pertaining to the ground
water conditions ig being published in reports, one being lassued
for each mﬁnicip&lity. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provineial end Federal Departments, where théy cen be consulted
by fesidents of the municipalities or by other persons, or they
may be ébtaiﬁed by writing direct to the Director, Burcau of
Economic Geology, Department of Mines, Obttewa. Should anyone
require more dotailed information than that contained in the
reports such additionsl information as the Geological Survey
possesses can be obtained on applicetion to the director. In
making such request the applicant.should indicate the exact
location of the area by giving the quérter section, township,
renge, and meridian concerning which further information is
desired.

The reports are written principally for farm
. residents, municipal bodies, and well drillers who are cither
‘plenning to sink new wells or to deepen existing wells.

Teohnical terms used in the feports are defined in the glossary.

How to Use the Report
Anyone desiring information about ground water in
wuy—-particular locality should read first the part dealing
with the municipality as a whole in order to unde}stand_moro

fully the part of the roportthat-deals with the place in
which he is interested, At the same time he‘should study the
two figures accomp;nyiné the report. Figure i shows the
surface and bedrock geology as related to the gfound weter
supply; and Figure 2 shows the relﬁef and the location and
type of waber wells, Rellef is sﬁown by lines of equal

olevation palled "contours". The elevation above sea-level



is given on some or all of tho conbtour lines on the fﬁguro.

If onc intends to sink o well and wishes to find
the spproximate depth to a water-bearing horizon, he must
learn: (1) the clevation of the site, and (2) the probable
olevotion of the water-bearing bed. The elevation of the well
site is obtained by marking Jits position on the map, Figure 2.
and estimating iﬁ% elevation with respect to the twe sontour
lines between which it 1iés and whose elevations are give on
the figure. Where contour lines are not shown on the figure,
the eolevations of adjacent wolls as indicated in the Table of.
Well Records accompanying each report can be used. The
approximate elevation of the water-bearing horizon at fho.well-
site can be obtained from the Tablc 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' If %he water~bearing horizon is in bedrock
the dopth to weter can be estimatod fairly accurately in this
way. If the water-bearing horizom is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
eséimated elevation ié less reliable, because the water-bearing
horizon may be inclined, or may be in lemses 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 taken
that the water-bearing horizons selected from the Teble of Well

Records be all in the same geological horizon elther in the

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

l. If the well~-site is near the edge of the mumicipality,
the map and report dealing with the adioining
municipality should be consulted in order to obtain the

needed information about nearby wells.

w“

d
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of Well Records it is also possible to form kome idea of the
quality and quantity of the water likely to be found in the

proposed well.
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GLOSSARY OF TERMS USED
Alkaline. The term "alkaline™ has been applicd
rather looscly to some ground waters. In the Prairie
Provinces a water is usually described as "alkaline" when it

contains o lerge amount of salts, chiefly sodium sulphate and .

. magunesium sulphate in solution, Wabter that tastes strongly of

commen. salt is described as "salty", Many "alkaline” waters may
be used for stock. Most of the so=called "glkaline" weters are
more correctly termed “"sulphate waters".

Alluvium. Deposits of earth, clay, silt, sénd,
gravel, and other meteorial on the flood-plains of modern
streams and in lake beds.

Aquifer or Water-bearing Horizon. A water-bearing

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

Buried pre-Glacial Stream Channels. A channel

carved into the bedrock by o stream before the advance of the
continental ice-sﬂoet, and subseéuently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice-sheet or later agoncies.

Bedrock. Bedrock, as hare used, referé to partly
or wholly consoiidated deposits of grevel, send, silt, clay, and.
nérl that are older then the glaciel drift.

Coal Seem. The é&m@ as a coal bed. A deposit of
carbonaceous nmaberial formed. from thewremains~a£:plaﬁts by
partial dscomposition and burial.
| Contour. A line on a map joining points that have
the same elevaetion ebove sea—leve;.

Continental Ice-sheet. The great icem~sheet that

covered most of the surface of Canada meny thousands of years ago..
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‘Escarpment. A cliff or a rclatively steep slopc
separating level or gently sloping areas.

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

Glacial Drift. The loose, unconsolidated surface

deposits of sand, gravel, and cley, or a mixbture cf theso,
that were deposited by the countinental ice-sheet. Clay |
containing boulders forms pert of the drift and is referrod
to as glacial till or boulder clay. The glacial drift
occurs in several forns:

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

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

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down at

tﬁe margin of the continentcl ice-sheet during its retreat.
The surface is charsacterized by irreguler hills and undrained
basins.

(3) Glacial Outwash. Sand and gravel plains or

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

(4) Glocial Lake Deposits. Sand and clay plains

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

Ground Water., OSub-surface water, or water that

occurs below the surface of the land.

Hydrostatic Pressure. The pressure that causes

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

Imporvious or Impermesble. 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 watar.
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Porvious or Pormcable. Beds are pervious when

they permit of the perceptible passege or movement of ground
wonter, as for example porous sands, gravel, and sandstons.

Pre-@lacial Land Surface. The surface of the lexl

before it was covered by the continental ice-cheet.

Recent Deposits. Deposits that hove beern laid dowmn
by +the agencies of water and wind since the disappenrance of
the continental ice-sheet.,

Unconsolidated Deposits. The mantle or covering

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

Water Tab;e» The upper limit of the part of the
ground wholly s&turéted with water. This may be very near
the surface or many feet below it.

Wells. Holes sunk into the earth so as to reach =
supply of wabter. When no wator is obtained they ars referrsd
to as dry holes. Wells in which water is encountered arc of
three classes.

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

called Flowing Artesiun Wells.

(2) Welle in which the water is under pressure bub
does not rise to the surface. These wells are called Non-

Flowing Artesian Wells.

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

the water table. These wells are callsd Non-Artesian Wells.
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NAMES A¥D DESCRIPTiOﬁS OF GEOCIOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formetion. The name given to a series

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

Cypress Hills Formation. The nome given 10 a series

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

Ravenscrag Formation. The neme given te & thick

geries of 1ight-cploureé sandstones and shales containing one
" or more thiclk lignite coal seams. This formation is 500 to
1,000 feet thick, and covers o large part of southern
Saskatchewan., The principal coal depcsits of the province
occur in this formation.

Whitemud Formetion. The name given Yo a series of

white, grey, and bufi 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.

Lastend Formation. The name given to a series of

fine-grained sands and silts. It has been recognized at
vorious localities over the southern part of the province,
from the Alb?;ta‘boun&mqrfmst»to the escarpment of Missouri
cote%g,'“fgg thickress of the formation seldom exceeds

-4b‘feet.

Besrpaw Formotion. The Bearpaw comnsists mostly of

incoherens dark grey to dark brownish grey, partly bentonitic

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



“Gm

is present, buff. Beds of sand occur in ploces in the

lower part of the formation. It forms the uppermost bedrock
formation over much of western and southwostern Saskatehewan
and has o meximum thickness of 700 feet or somewhat more.

Belly River Formation. The Belly River consists

mogtly of non-marine sand, shale, and coal, and underlies
the Bearpew in the western part of the areca. It passes
sastward and northeastward into morine shale. The principal
areo of transition is in the western half of the area where
the Belly River is mostly thinner than it is to the west

and includes marine zones. In the southwestern corncr of ths
area 1t has a thickness of several humdred feet.

Marine Shale Series. This series of beds consists

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

older formations that underlie the western part of the area,
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WATER-BEARING HORIZONS OF THE MUNICIPALITY

The rural municipality of Brokenshell covers an
area of 324 square miles in the central part of southern
Saskatchewan, The municipality consists of nine townships,
described as tps. 7, 8, and 9, ranges 16, 17, and 18, W, 2nd
mer, The village of Trossachs, situated near the centre of
the municipality, is approximately 55 miles south and 17 miles
east of Regina, and 17 miles west of Weyburn. Several railway
branches traverse the area, The Lethbridge-Weyburn branch of
the Conadian Pacific railway, along which are situated the
villages of Yeoman, Trossachs, and Axford, passes in an east-
west direction across the central part of the area, The Canadian
Pacific "Soo Line" from Moose Jaw, and the Weyburn-Radville and
Moose Jaw-Radville branches of the Canadian National railways
extend across the northeast, southeast, and southwest corners of
the area, respectively., The municipality is a plains area lying to
the east of Missouri coteau. The ground surface is flat or gently
rolling and is broken only by the shallow valleys of the few creeks
that cross the area, The north-central part of the municipality is
particularly flat and lies in the southern part of the basin of an
extincet lake that many thousands of years ago occupied a large area in
southeastern Saskatchewan. From an approximate elevation of 1,900
feet above sea=level in the lake basin the ground surface rises almost
imperceptibly in a southwesterly direction to an elevation of 2,000
feet along the northwest-southeast diagonal of the municipality.
From thence it rises slightly more rapidly to reach elevations
exceeding 2,100 feet above sea- level along the western border,
Brokenshell creek and a few, small, intermittently flowing
tributaries drain the northern and cg;tral parts and form a swamp

in the low areas in township 9, range 17.
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Long creek flows in o southerly direction across the
southwest corner of the area.

Sloughs and ponds f£ill shallow depressions in the
north-central lowlands. The drought of 1930-1934 dried up
many of these, and rendered the mineral salt concentration
in the waters of others so high that the water was unfit even
for watering stock. The streams cannot generally be depende%zl"
upon as a source of stock weter throughout the year. Several
of thc valleys, however, in the areas west of Trossachs, are
sufficiently narrow and deep to form sites for the construotion
of shallow dams, capable of storing sufficient quantities of the
spring run-off to satisfy local stock requirements for considerable
periods of time. The Conadion Pocific Railway Company hawe con-
structed such o dam immediately west of Trossachs. The supply of
woater thus stored is sufficient for the company's requirements
and for the village of Trossachse.

Ground water supplies in the municipality are derived
from three sources. These are: (1) the Recent deposits of sands,
silts, and gravel lying alﬁng the bottoms of Long, Brokenshell,
and obther smaller stream valleys; (2) the glacial drift that mantles
the area; (3) water-bearing horizons in the underlying bedrock
formetions,

Throughout many parts .of the municipality considerablé
difficulty has been experienced in obtaining adequate water supplies.
An ottempt is made in this report'to direct the atteﬁtion of those
contemplating sinking wells to the water-bearing possibilities of
the various types of deposits in the are;. The areal extents ané
porosity of aquifers, and the nature of‘the supply of water to be
expocted are discussed. So marked has been the effect of the drought
on near surface sources of supply thet resideﬁﬁa of areas in which
deep drilling is not advisable must seriously consider the consérvati&g
of the surface run~off by dams and dugouts, and the collection of |

reinfall by eavestroughs and cisterns.
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Woterebenying Horizons in the Unconsolidated Deposits
The Recent deposits occurring along the larger streom
channels are thin and composed largely of fine silts and sands,
Pockets of gravel occur sparingly and are usually encountered
only after carcful testing. Since the water is in most places
drinkable, very shallow wells sunk into these deposits form an
inexpensive source of water for household use, The supply,
however, is not as a rule sufficient for more than a few head
of stock.. Three distinet types of glacial deposits are found
in the area, namely, till, lake clay, and outwash sands and
gravels. These deposits were laid down by a great continental
ice=sheet that many thousands of years ago passed over the
province of Saskatchewon, and by the waters formed from tho
melting iee,
The glacial outwash sands and gravels occurring in
the municipality arce confined to a small area extending on both sides
of Long creek in the vicinity of the point where the creek leaves the
municipality in see. 2, tp. 7, range 18, Due to thoir porosity these
deposits form excellent reservoirs for ground water, A 10=foot well
sunk in this area produces a large supply of hard, drinkable water
and further prospecting in the area should find similar supplies,
When the continental ice~sheet retreated from this region
water resulting from the melting ice formed a large lake known as
Leke Regina in the broad valley lying between Missouri coteau ond
the Moose Mountein highlands. Fine silts and clays were laid down
in this lake, the southern tip of which extended into the northe-
central part of the municipality. Thraoughout the area a layer of
15 to 35 feet of compact, blue-grey, lake clays overlies the glacial
till. The lake clays themselves arc generally too compact to form
aquifers for ground water accumulation, Sand beds lying between the

lake clay ond the underlying till are, however, generally fairly
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productive, Many wells in this area have penoctrated the sands
ot depths less than 25 feet, but in a few, isolated places
it has been found necessary to sink wells to depths of 30 and
even 60 feet before water was obtained, The water is invariably
hard ond varies in the amounts of mineral salts it contains in
diffe*ent parts of the area. Water from wells encountering the
sands at depths less than 20 feet is suitable for damestic use,.
but that from the deeper wells is generally so highly mineralized
as to be fit only for stock. The yields from individual wells are,
on nearky all farms, sufficient for the stock requirements, but in
only a few of the wells would the yield supply more than 20 to 25
head of stock.

Glacial till or boulder clay underlies the Recent
deposits, the outwash gravels, and the lake clays, and covers
the bedrock throughout the entire municipality. The upper part.
of the boulder clay weathers light yellowish brown and the lower
part is bluish grey, Through it are interspersed irregular pockets
and more rarely extensive beds of sands and gravels, which are
generally water~bearing. The fhickness of the mantle of till is
believed to vary greatly over the municipelity. A lack of detailed
information in the logs of many of the deeper wells has made it
difficult to edtimate the thickness in many parts with any degree
of accuracy. O;er much of the southeastern corner of the municipalibty
the till is less than 25 feet thick and probably nowhere greatly
excoeds 40 feet over the southwestern half of the area., It has
been penetrated to depths of 50 feet in the central part of township
8; range 16{ and is believed to thicken toward the northeast cormer.
In the extreme northeast corner the drift 1s considered to have filled
a valley carved into the bedrock befores the advance of the ice, This
pre-glacial stream chennel is now completely filled and no evidence

of its exisbtence is to be found on the present ground surface, It



has been traced over a considerable distance in munieipolities to
the north and northwest and several decpwells give evidence, of
its occurrence in this area, The "A" lines drawn on Figure 1

of the accompoanying mop are considered to mark the approximote
northeast and southwestern cdges of the chonnel. The drift

is probably not more than 35 to 40 feet thick alomg the edges

of the channel, but it increascs in thickness as the centre of
the buried valley is approached. Sand beds oocurring at the
contact of the bedrock shnles'fonming the valley floor and the
overlying drift are penectrated at depths between 100 and 160 feet in
sec. 26, tp. 9, range 16, As in the municipalities to thc north,
the sand beds at or near the base of the channel produce large
supplies of ground water, but the concentration of iron and
sulphate salts in solution limits the use of the water to the
watering of stock,

The sand and gravel pockets scattered through the
boulder clay are the only sources of water supply in these deposits,
In those parts of the municipality where the till is not overlain
by later deposits, most wells top pockets within 40 fect of the
surface, The supplies from these wells are seriously affected
by drought conditions, and generally yield a sufficient supply
for.the local stock needs only during wet years. Tho water is hard
end in most places suitable for housshold use, particularly if
obtained within 25 feet of the surface. Wells that tap pockets below
40 feet in the till, obtain water that is invariebly highly mineraligzed
and sultable only firrwntering stock.

Productive pockets are by no means numerous in the till
and careful systematic prospecting extending-over as. large an area
as possible is necessary in many places before an adequate water
supply is obtained, Wells located at or noar the bases of slopes,

in couldes and even on gravel ridges, have proved to be productive
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in many parts of Saskotchewon, and locations of this naturc
deserve the first consideration. In an area comprising most

of township 7, range 17, the castern part of township 7, ronge
18, and the southern part of township 7, range 16, conditions
for obtaining sufficient water supplies are particularly poor
end in some places it has been necessary to haul additional
supplies. The boundariecs of this area are shown by the "B" line
on Figure 1 of the accompanying map.

Serious shortages in the ground water supplies
available from the water~bearing beds in both the lake clays and
the till resulted from the years of drought. It was necessary
to supplement the supplies obtainable from the wells by conserving
surface run-off. This is done by constructing dams in couldes
end by excavating dugouts. Similar means of obteining o supply
may be used in the areas in which it is difficult to obtain well
water., Such reservoirs provide a supply of water for stock
requirements, and household supplies may be derived from shallow
seepage wells sunk beside the reservoirs. Water from this source is
generally of good quality, but core must be exercised that it does
not become conteminated by sewnge or deoaying orgenic material.

Waterebearing Horizons in the Bedrock

Two bedrock formations, known as the Ravenserag
formation and the Marine Shale series, underlie the glacial drift
in this municipality. The geological boundary as shown on
Figure 1 of the accompenying mop divides the municipality into two
areas., South of this line the Ravenscrag formetion immediately
underlies the glacial drift and it in turn is underlain by the Marine
Shale series below anegpproximate elevation of 1,950 feet above sea-
level., North of the line the Marine Shale series is encountered
immediately below the glacial drift, Due to a Inck of bedrock

outcrops and a paucity of deep wells in the area the position of this
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line can, at best, be regarded only as approximate., It is to be
noted that no evidence eithér for or against the occurrence of
the fine sands and silts of the Eastend formation which lies
between the Ravenscrag and the Marine Shale in the municipalities
to the northwest has been found in this aresa,

The Ravenscrag formation consists of light yellowish
brown clay and shales, interbedded with blue=-grey sands and thin
seams of lignite coal, Tho sands and coal seams generally contain
woter. This formation is & rolisble source of ground wator of
fairly'good quality in many parts of southern Saskatchewan. In
this area, however, the quality of the water is poor., Sulphate
salts render the water from most of the wells tapping the formation
unfit for domestic use., It is nevertheless being used for watering
stock on several farms with no reported ill effects. All wells
struck water at an approximate elevation of 1,960 feet above seaw
level, This would suggest that a fairly continuous productive
horizon extends at this elevation throughout the three southern
townships of the municipality. In the southeast corner several wells
have tapped coal seam aquifers at depths of 10 to 20 feet, but in a
westerly direction the incrensed elevation of the land surface necessitate
deeper wells. Ome well, 480 feet deep, located on the NE.X, sec. 8,
tp. 7, range 16, encountered waoter in coal at & depth of 140 feet at
an approximate elevation of 1,900 feet abowe sen-level. This bed
is probably at or near the base of the Ravenscrag and marks e lower
productive horizon than encountered in the shallower wells. No other
wells have been sunk sufficiently deep in this area to determine the
areal extent of the deeper horizon. Although soft, highly mineralized
water was e ncountered at a depth of 6 feet in a coal seam in a ravine
on the SEf, sec. 3, tp. 8, range 17, it is probable that throughout
township 7, renge 17, it will be necessary to sink wells to depths of
100 to 200 feet, depending upon the surface elevation, before watere

bearing beds are found in the Ravenscrag. A well bored on the NE.%;
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sece 24, tp. 7, range 17, to a depth of 98 feet or an elevation
of 1,960 feet, yields water suitabls only for watering stock,
and it is probable that water found in the Ravenscrag in other
parts of this township will not be of essentially better qualiﬁ:yi
Wells must be sunk 150 to 200 feet below the surface before water
can be expected from the Ravenscrag in township 7, range 18, At
present, only one well, 160 feet deep, on the N’E.%, section 9,
obtains a supply from the formation., The good quality of the
water from this well, however, should encourage the ginking of other
wells to this horizon in the southwestern part of the muniocipality..
No wells have penetrated the bedrock at Axford, so
that the water-bearing properties of the Ravensorag formation can only
be surmised from the conditions in the well referred to above, At
Trossachs, however, the Ravenscrag formation is probably thin and
any water found at depth in this area probably will resemble supplies
found generally in the Marine Shale and will be highly mineralized,
The Marine Shale series is composed almost entirely
of dark prey, compact shales, It is readily recognized in drilling
by its almost black appearance when wet, its ;oapy feel to the toush,
and by the small, roughly cubical, buff-coloured fragments into which
it breaks upon drying. A few thin beds of sand thai: may be waters
bearing are interspersed in the upper part of the formetion. The
shale itself is too compact to form a reservoir for more than very
small amounts of water, The shales contain readily dissolvable mineral
salts and water derived from them .is generally so highly mineralized
as to be unsatisfactory even for stock use, However in the area north
of the geological boundary line, except in the part underiain by the
buried stream chammel small supplies of water suitable for stock
watering may be obtained within 50 feet of the surface at the
contact of the drift and the shale or in the upper part of the
shale itself, At greater depths in the shales very little water will
be found and it will be so highly charged with dissolved sulphate

salts and common salt as to be unfit for any farm use, For this
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reason extensive prospecting of the glacial drift and the
conservation of surface run~off are stressed as the best
possible means of satisfying the water supply requirements
of the central and northern parts of the municipality.

The presence of the Marine Shale series beneath the
Ravenscrag in the southern parts of the area limits the search
for water in this aren to the drift and to the Ravenserag
formation. It is improbable that an adequote supply of ground
woter will be found much below an elevation of 1,900 feet abowe

sea-level throughout the southern townships.
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GROUND WATER CONDITIONS BY TOWNSHIPS
Township 7, Range 16

Ground water in this township is derived from three
sources, namely: the thin beds of Recent sands, silts, and
gravels lying along the bottams of the small stream valleys, the
glacial till that covers the entire area remote from the streams,
and woter-bearing horizons in the underlying bedpock formationse

Smell supplies of drinkable water are obtainable from
wells dug to shallow depths in the silts lying along the stream
channels., These wells form a constant source of household supply
ond may be used for watering a few head of stock for a period of

time after the creek itself has ceased to flow in summer,.

-,

_Such a
source cannot generally be depended upon, however, for watering
stock throughout extended periods of drought,

The mantle of glacial till covering the township
probably nowhere exceeds 40 feet in thiekness, Isolated pockets
of gravel end sand, generally of limited areal extent, found in
the uppermost 20 feet of the till, are water~bearing., No difficulty
has been experienced in this township in locating such heds, but
during the drought of 1930-1934 supplies from this source seriously
decreased, particularly in the southern sections. Most of the
residents have been obliged to supplement their supplies, either
by sinking additional wells or by construeting dugouts to conserve
the rainfall, The water from the glaciel till is hard, “alkaline",
and in many places unfit for drinking. Shallow wells dug beside
dugouts, from which they derive small supplies of water by seepage,
yield on scme farms a satisfactory supply for the hou;ehold. In
other places the irregularity with which the preductive pockets occecur
in the érift has apparently made it immpossible to cobtain an adequate
supply of stock water at shallow depths, and water must be hauled

from areas where water-bearing beds have been encountered.
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The Ravenscrag formotion underlies the drift
throughout all but the northeast corner of the township.
Several wells located in the centre of the area obtain sufficient
water for stock from the conl seoms and sand beds of the formation
at depths less than 20 feet below the surface. It is probable
that this formation will be found to be productive in the southern
and western parts, but deeper wells will be necessary. Although
water should be obtained at depths lsss than 60 feet in the
southern sections, it will probably be necessary in the western
and southwestern sections, where surface elevations are greater
to sink wells 75 to 100 feet deep. One well located in the
NE.%; section 8, derives soft water from an horizon at or near the
base of the Ravenscrag at a depth of 112 feet or at an approximate
elevation of 1,900 feet above sea-level, The areal extent of this
horizon is not known, but the horizon is worth prospecting in the
southwestern parts of the township., Water from the Ravenscrag contains
large amouwits of sulphate salts in solution and is unfit for domestic
use but can be used for watering stock. Although prospecting in
the bedrock is recommended to obtain a stock water supply, residents
will be obliged to depend upon surface and near surface sources
for the water for household requirements. Drilling below an elevatim
of 1,900 feet above sea=-level in this area will encounter the Marine
Shale series, from which an adequate supply of water suitable for
either domestic or stock use cannot be expected, In the northeastern
corner water may occuf at the contact of the drift and the underlying
dark shales, but it is inadvisable in this part of the area to sink
wells deeper than 50 feet,

Township 7, Range 17

Ground water is derived from two sources in this

township. These are: (1) the glacial +ill, which mantles the

area to a depth of approximatelyjOfeet; (2) a water-bearing
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horizon in the underlying Ravenscrag formation. A third
possible source exists in the thin beds of Recent sands,
silts, and gravels lying along the bottoms of the small streoam
valleys. These deposits contain small amounts of water that
con be tapped By shollow wells and they form a souree of
household suppl& to farmers resident along these valleys..

The small rainfall during the past few years
reduced the supplies of water obtainable from the scattered
pockets of sand and gravel occurring in the glacial tille
In many of the wells in the glacial drift in this township
the yield is insufficient ond in nearly all of them the water
is so highly mineralized as to be unfit for domestic use.
Consequently, few satisfactory wells exist in this township
oand éhe residents have supplemented their supplies or obtoined
better supplies by conservation of the rainfall either by means
of dugouts or by damming the small water courses. From holes
sunk beside these catchment basins, they obtain small emounts
of woter that can be used for the household,

The Ravenscrag formation, which underlies the glacial
deposits, is usually a reliable source of ground water. However,
in this township the two wells that have been sunk into it do
not yield satisfactory supplies. The 98-foot well on the NE.Z,
section 24, penetrates o water-bearing coal seam in the formation
at an approximate elevation of 1,960 feet above sea-~level, Although
unsuitable for drinking the water was reported to have been used
for stock watering. This well has now caved in.

The other bedrock well located on the higher land in
section 30 was bored 125 feet to tap a sand bed in the Ravenscrag
at an elevation of 2,015 feet above sea-level., This well yields

only a very limited supply of highly mineralized water that is
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unfit for any farm use, It is very probable that had this
well been drilled 45 feet deeper it would have encountered
a lower coal horizon and there obtained larger supplies of
better water,

Desp wells in the township to the west and in other
areas in which water is derived from the Ravenscrag formation
at depthsgreater than 100 to 150 feet show that the water
from the deeper horizons is commonly of better quality than that
from horizons nearer the surface, In the water from the deeper
wells sodium carbonate is the chief salt present in solution.

This salt may give the water o flat taste and make it unsuitable
for watering plants, but the soft nature of the water makes it

of excellent quality for laundry purposes, and it is more suitable
for stock than the sulphate waters,

It would appear thot the Ravenscrag is well worth
prospecting in this area, Water is to be expected within 125
feet in the northeastern half of the township and at depths of
150 to 200 feet in the southwestern parts. Drilling much below
these depths will encounter the dark shales of the Marine Shale
series, from which it is improbable that water suitable for any farm
use will be obtained,

Township 7, Range 18

The ground water supply of this township is derived
from Recent stream deposits, the glacial till that covers the entire
area remote from the stream courses, and from the underlying
Ravenscrag bedrock formation,.

The Recent deposits of smnds, silts, and more rarely
gravels are generally thin and do not form sources of large guantities
of ground water. They do, however, constitube a source of household
supply for farmers living along the creeks, and in years of ample
rainfall shallow dug wells in the deposits would water a few head
of stock.,

The southern parts of sections 2 and 3 are overlain by

beds of glacial outwash sands and gravels. Only one well has been
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sunk in these beds, o 10~foot well dug on the SW.Z, section 3.
This well derives an adequate supply of drinkable water for all
local requirements from a sand horizon. Further prospecting
at shallow depths in this porous type of deposit is strongly
recommended .

No great difficulty seems to have been experienced
in locating productive sand and gravel beds in the glacial
+ill in the western part of the township. Unfortunately, the
successive dry years have rendered mony of these beds
insufficiently productive for stock needs and the rainfall
must be conserved by dugouts or by damming the small waber-
courses. In the eastern sections the beds are harder to locate,
ond since their occurrence in the unsorted till follows no
definite pattern, the only solution is systematic prospecting
directed to cover as wide an area as possible., Water from
these glacial beds is in all places highly mineralized, and
in some wdlls the dissolved mineral salt content is so high
as to make the water unfit for domestic use., Such wells are
being used for watering stock, but seepage wells located beside
dugouts or very shallow wells in coulées encountering gravel beds,
must be depended upon for household regquirements.

'The Ravenscrag formation underlies the glacisl +ill
throughout the township. Two wells derive wabter from horizons
at different elevations in this formation. A 35-~foot well located
on the SE,%, section 6, draws a large supply of water, suitable
for stock wabtering, from the upper of these two horizons at an
elevation of 2,105 feet above sea~level. The other well bored
to a depth of 160 feet on the NE.%, section 9, derives an ample
supply of drinkeble water from the lower horizon at an elevation

of 1,970 feet above sea-~level., The wabter is soft and contains an
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appreciable amount of sodium carbepete in solution, which gives
the water a glightly flat taste. The horizon is believed to
underlie the whole township, ;nd the sinking of wells to it
is recommended as a source of ground water supplies in this
Yownship. Wells should reach a productive horizon in the
lower part of the Ravenscrag formation at most points in the
township, within 250 feet from the surface. Drilling at any
point in the township, however, should not exceed this depth
as the Marine Shale series will be penetrated and from it
water sufficiently low in dissolved mineral salts for farm
use is not to be expected.

Township 8, Range 16

Ground water supplies in this township are derived
entirely from the glacial till although another possible source
exists in the beds of Recent deposits occurring along the
stream valleys,.

These Recent deposits of sands, silts, and gravel
possibly do not greatly exceed 10 feet in thickness and contain
only limited supplies of water., To residents along these valleys,
however, shallow wells sunk into these deposits might yield sufficient
supplies of water for their household requirements, even for a
considerable time after the creeks themselves have ceased to flow,
The dry years of 1930-34 made this source uncertain for a continuous
household supply.

The glacial drift covering the area is largely till
excopt in the northwest corner where the till is overlain by 10
to 25 feet of compact,; blue-grey, lake clay. Due to its almost
impervious nature, little water can be expected from the lake clay’
itself. Beds of sand, and in some places gravel, occur generally
between the lake clay and the underlying boulder clay. These deposits
are almost invariebly water-hearing and are generally penetrated at

depths not exceeding 25 feet. The water is soft to moderately hard
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and in &:1 places visited was roported to be satisfactory
for drinking and in sufficient quantities for local form
requirements.

The mantle of 50 to 75 feet of till covering
the remeinder of the township is by no means as productive
as the sands referred to above, Ljittle difficulty has been
experienced, however, in finding water-bearing sand and gravel
pockets that are irregularly interspersed through the upper
25 feet of the drift. The few wells that have failed to
encounter the porous beds yield small secpages of highly
mineralized water. OCtherwise the'supplies from the drift,
although "alkaline", are usable for housechold purposes. These
shallow sources were materially affected by the drought years
of 1930 to 1934 and 1t has been found necessary on the majority
of farms to supplehent the supply by digging other 'shallow wells
and by constructing dems in coulées and excavating dugouts to
-eenserve surface run-off.

Small supplies of ground water may be found at the
conbact between the glacial drift and the Morine Shale that
wmderliss the glacial deposits throughout the entire township,
except possibly the extreme southwest corner. This water will,
however, probably be highly mineralized and may be unfit for
drinﬁing or even for watering stock. The 60-foot hole bored
on the SE.f, section 21, encountered only blue clay and produced
no water.

The Ravensorag formotion moy extend immediately bensath
the dift in the southwest corner, but it 1s believed to be too
thin to be water<bearing., The Marine Shale bedrock in this area is
almost entirely lacking in sandy beds capable of acting as reservoirs
for any large supply of ground water., Residents are advised vo
confine their prospecting for ground water t¢ shallow depths in
the Recent and glacial deposits rather than to undertake deep

drilling.
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Township 8, Range 17
. The Recent stream deposits, the glaeial till, and
to a limited extent the Ravensecrag bedrock formation, form
sources of ground waber in this township,

The Recent streom deposits are confined to the
valley of Brokenshell creek and to the mony tributary couldes
occurring in the western part of the area. Shallow wells dug
in these deposits form o permancnt source of household supply
for farms bordering the larger creeks, and some of the wells
yield sufficient water for 30 head of stock or more.

Most residents of this township derive their ground
woater supplies from the glacial drift. The drift is composed of
till or boulder clay; in the northeast corner it is overlain by
glacial lake clay. In the glacial till the water is derived usually
from gravel and sand pockets irregularly scattered through the
uppermost 25 feet of the drift, Unfortunately the years of drought
dried up the supplies of water available from these pockets, and
in 1935 many of the wells yielded insufficient supplies for farm
requirements. On some farms whore the woll supply is inadequate
the surface run-off is conserved by dugouts or by domming small
watercourses as o means of increasing the available water supplies.
Holes sunk beside these catchment basins and obtaining from them
a small amount of seepoge woater supply in many places the needs
of the household. In the area of glacial lake clay in the northeast
corner supplies of ground water aré derived mainly from a sand bed
10 to 20 feet from the surface and lying between the light blue~grey
lake clay and the lower boulder clay. The water from this source
is usually quite suitable for drinking, bubt here, also, shortages
of supply caused by the extended drought have necessitated conservation

t
by dams and dugouts,.
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The Ravenscrag bedrock formation is believed to
immediately underlie the drift throughout the southern half of
the area, It is probable, however, that in the central part of
the township, this formotion is too thin to form a reservoir
for any large supply of ground waoter.

A 6=foot well dug on the SE.%, section 3, obtains a
small supply of highly mineralized, undrinkable water from a 2-
inch seam of coal., This coal horizon lies in the Ravenscrag
formation and possibly this or a slightly lower horizon will
be encountered at depths less than 120 feet below the highest
ground in the southern sections. Drilling below this depth will
probably penetrate the unproductive Marine Shale series. It is
improbable thatwter of satisfactory quality for domestic use will
be found by deep drilling at Trossachs and little if any water
can be expected by sinking wells through the drift into the shale
throughout the northern half of the township. Small supplies of
water may exist at the contact between the boulder clay and the
shale bedrock at depths between 50 and 75 feet, in the area north
of Brokenshell creek, but it will probably be too highly charged
with sulphate sglts in solution to be used in the household or
for watering stock.,

Township 8, Range 18

The entire ground water supply in this township is
derivéd from glacial till that covers the area., Other possible
sources exist in the Recent deposits aldng the bottoms of the stream
valleys and the water-bearing horizons in the underlying Ravenscrag
formation, but these have not been tested,

The Recent deposits of sands, silts, and gravels along
the streom valleys contain small amounts of water which possibly
would serve for the residents along the valleys as a household
supply. Only shallow wells, -less than 15 feet deep, would be
necessary to tap this source. It is questionable, however, if
such supplies would last long after the creeks had ceased to flow

in summer,
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In this sparsely settled township the ground water
possibilities of the glacial till have been little prospected.
Although most residents have been successful in locating water=-
bearing sand or gravel pockets in the upper 35 feet of the drift,
the dry years decreased the available supplies and in 1935 few
of these wells yielded adequate quantities of water for local
requirements. It was necessary to resort to the excavation
of dugouts or to the construction of dams on the small water
courses to conserve the rainfall and obtain a water supply
adequate for stock requirements. Holes sunk beside thesse
catchment basins form the chief source of household supply
on meny farms. With increased precipitation these sand and
gravel pockets near the surface undoubtedly would again
prove +to be adequate sources of water for farm use.

It is improbable, however, that deeper wells in the
glacial drift would produce water sufficiently low in mineral
salt content to be satisfactory for domestic purposes.

The Ravenscrag formation is believed to underlie all
but the northern sections of the township. It is probable that
wells sunk to depths of 150 to 200 feet in the southern third
of the township will encounbter a productive horizon in this
formation at an approximate elevation of 1,950 feet above sea=level.
The water would probably be soft and contain appreciable amounts of
sodium carboneate, bubt should be drinkable. Should drought éonditions
continue, a well sunk in the southern part of this township to determine
the actual condition at the horizon mentioned would be a wokth-while
venture., Drilling much below an elevation of 1,920 feet above sea-
level would encounter the Marine Shale series from which water
suitable for farm use cemnot be expected. It is improbable that
wells penetrating the shales beneath the 50 to 100 feet of drift

that covers the northern sections will yield water fit for human

or stock use.
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Towvmship 9, Rangoc 16

The present ground water supply of this township
is derived from two general horizons in the glacial till that
covers the bedrock throughout the township. Another possible
source of small supplies of water in wet yeoars exists in the
thin beds of Recent sands, silts, and gravels lying along the
sides of the small watercourses. It is improbable, however,
that these shallow deposits will yield more than enough water
for household requirements during periods of the summer and
avtumn when the creek ceases to flow., With the exception of
the area underlain by the buried stream channel in the extreme
northeast corner, the covering of till throughout the township
does not greatly exceed a thickness of 40 feet at any place. Only
by encountering sand or gravel pockets in the upper 20 feet of the
drift is a supply of water likely to be found that would be sufficiently
low in dissolved mineral salts to be suitable for domestic use., Water
suitable only for stock has been found at depths of 40 to 50 feet
in sections 16 and 32, The supply from the well on the latter
section is sufficient for 40 head of stock.

The shallow wells are readily affected by drought
conditions and on many farms it has been found necessary to reserve
the supply‘from the shallow well for drinking purposes and construct
dams in couldes or excavate dugouts on the plains to conserve surface
water for stock use., At other places shallow wells dug beside
these reservoirs and deriving their supply by seepage, serve the
households. A thin layer of lake clay overlies the till in the
south~oontral parts and along the western boundary of the township.
Wells situated in sections 5 and 9, have encountered sendy beds
immediately beneath the lake clay at depths less than 20 feet, At
other points in sections 16 and 19 efforts to obtain water in the

underlying ti1l have yiselded only small supplies of highly "alkaline"
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water that is being used only for stock. Although little
water can be expected from the loke clay itself, extensive
prospecting to encounter sand beds lying immediately beneath
it is advisable rather than deep drilling in this part of the
area. Studies in the area to the north have indicated the
presence of a buried pre-gloecinl stream chammel cut into the
bedrock in the northeast aorner of the area, This channel

is completely filled with glacial drift so that no evidence
of its existence is manifest on the present ground surfaces
Water~bearing beds of sand occur on the lower slopes and
along the bottom of this channel between the overlying

drift and the dark, grey shales comprising the underlying
bedrock, The approximate boundaries of this buried channel
are indicated by the "A" lines on Figure 1 of the accompanying
mep.

Three wells, 67, 80, and 160 feet desep, have been
 sunk to tap the water-bearing sand and gravel beds extending along
the sides and bobttom of this old stream channel, The 67~ foot
and 160-foot wells obtain water which, though highly mineralized
and undrinkeble, is in sufficient quantities in each well to
water 100 head of stock, The 80=foobt well obtains only a
small supply of a water that has o high content of common
salt, This salt content in the water is typical of supplies
from the Marine Shale series and it is, therefore, possible
that this well has encountered Marine Shale bedrock projecting
into the stream channel, Water suitable for drinking cennot be
expected at depth in the channel area, but prospecting at depths
between 80 and 200 feet in this area is recommended if water
for stock is required., It is improbable that this channel
extends appreciably farther west than indicated, as a well was
drilled to a depth of 550 feet on the SE.:, section 31, without
obtaining water or striking more than boulder clay underlain by the

Morine Shale,
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The Morine Shale series underlies the entire
township. It probably occurs within 40 feet of the surface
over the greater part of the township and it is possible that
the wells on sections 16 and 32 may have entered the shale,

The surface of the bedrock lies below a depth of 160 feet
in the lower part of the buried channel, but presumably rises
again to within 50 feet of the surface in the eitreme northeast
corner of the township. The very compact nature of the shale
and the large emounts of readily dissolvable mineral salts
inherent in it execludes it as a source of water for any farm
use in this township. Search for water in this area, except
for the part underlain by the channel, should be confined to the
systematic prospecting of the upper 30 feet of the drift, rather
than attempting deep drilling.

Township 9, Range 17

This township lies almost entirely within the basin of
the extinet glacial lake Regina, The surface water forming
Buttermilk lakes and surrounéing marshes was used for watering
stock in years of normal precipitation, With continued drought,
however, the mineral salts in solution in the water became so
concentrated as to render this source of supply unfit for any
farm use.

Bluish grey lake clays cover the entire township with
the exceptién of the southwest corner which lies beyond the margin
of the basin and there boulder clay is expesed at the surface. The
lake clay itself is nearly impervious to the passage of ground water
and cannot be regarded as a source of supply.

The lake clay probably does not exceed 25 feet in
thickness at any point. It is underlain by thin beds of sands
and more occasionally gravels that are water-bearing. These
porous beds are in turn underlain by boulder clay, down to depths

of 40 or 50 feet, The boulder clay rests upon the Marine Shale series
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throughout the townshipe. Shollow wells penetrating sand and
gravel horizons yield sufficient water for 25 to 35 head of
stock. The water may be slightly "alkaline", but is gemerally
suitable for housshold use,

Two wells, 75 and 60 feet deep, located on the NW.%,
and.}E.%, section 36, respectively, obtain their supplies of
water either from porous beds lying at the contact between the
blue boulder clay and Marine Shale series, or from the upper
part of the Marine Shale series itself, The supplies from
these wells are large, but the water is so highly mineralized
as to be unfit for human consumption, It is possible that
supplies could be obtained in other parts of the township from
a similar source, but it is advisable to prospect with test
holes for productive beds under the lake clays before attempting
drilling to greater depths,.

Should careful testing not reveal productive beds
beneath the lake clays residents are well advised to excavate
dugouts or construct dams where possible, Such reservoirs if
carefully made will provide a year round stock supply under
conditions of normal precipitation,

Township 9, Range 18 |

Ground water in thig township is derived from ths
Recent deposits lying along the bottoms of the small stream
valleys and from the glacial drift that mantles the area to depths
probably nowhere exceeding 60 feet.

The Recent deposits of sand, silts, and occasionally
gravels in the stream-valleys are generally not over 20 feet in
thickness. Shallow wells sunk into these deposits can be expected
to yield supplies of water in sufficient quantity for at least
the household and perhaps a few head of stock, The water from
this source is as a rule sufficiently low in dissolved mineral

salts to be suitable for all domestic purposes.
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The glacial drift is composed mainly of $ill, but in
a small area in the northeast corner the till is overlain by
10 to 20 feet of bluish.grey lake clay. The lake clay is
generally too compact to yield more than very small seepages
of water, Wells have tapped sand end gravel beds that occur
between the lake clays and the underlying boulder clay at
depths not execeeding 25 feet from the surface in the township
to the east.  These wells yield moderately large supplies of
water.

The water derived from the glacial till comes from
soattered sand and gravel pockets encountered within 20 feet of
the surface. The wells have all penetrated such pockets, but
since-the yeacrs of drought many of.. the . well- -supplies,
are insufficient and additiomal supplies for stock must be taken
from the creeks. To residents at a distance from the creeks the
excavation of dugouts to conserve the rainfall is recommended as
a means of increasing the available water supplies. The water
from both the lake clay and the glacial till is hard and highly
mineralized, but only in a few places is it unfit for domestic use,

Prospecting for water in this township should be
limited to the glacial drift, as the underlying dark grey bedrock
shales are not considered a likely source of water supplies
suitable for farm use. It is possible that a supply of water
might be obtained from sand beds that occur at the contact of
the boulder clay and the shale, but the quantity of mineral salts
in solution would undoubtedly moke the water suitable only for
stock. Sinking wells deeper than 75 feet in the northeastern
half of the township, or 200 feet at the highest point in the
southwest corner, to obtain a supply of water for farm use, is not

recommended in this township.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF BROKENSHELL, NOs 68, SASKATCHEWAN

Township| 7| 7| 7| 8| 8| 8| 9| 9 |9|Total No.
e in muni=-

West of 2nd meridian Range 1€i 17 1“8 16 17_ ~+l-8- .]:.6__{11‘5 cEPality
Total No. of Well® in Township 31123148/ 381 A7 [15|38(26 5| 274
Noy of wells in bedrock 412{2, 0{0]0]1] 58]0 14
Nos of wells in glagial drift 25 |21 46131 |43 15|37 |21 I3 252
No. of wells in alluvium 2/0/0l 0l4|0]010]2 8
Poermanency of Water Supply .
No., with permanent supply 27 17136128 |43 | 837122 15 233
No. with intermittent supply 010 0]0 0 0 5
No. dry holes s]6|9l35]al6|1]3]0] 36
Types of Wells
No, of flowing artesian wells 0]o0]0 0 0l0| 0 0
No., of non=-flowing artesian wells 411 111115]10 39
No, of non-artesian wells 23 16 {3528 #2 | 8 |22 |13 {12 199
Quality of Weter a T
No, with hard water 17 16 {3228 LSS 9137 |23 |15 210
No, with soft water 101117 0100|0100 é8
No. with salty water 0/0]j0j1]0]|0 2
No. with "alkaline" water 812|118 p4 |3241 9] 8 110
Depths of Wells
No, from @ to 50 feet deep 30 21 44 |27 47 15 (34 |21 |15 254
Noe from 51 to 100 feet deep 0/1j24}0 O_F 214|0 13
No, from 101 to 150 feet deep 0/1]1]0]0]0]|0]|0]|0O 2
No, from 151 to 200 feet deep ojoj1y0j0|0{2}1|0 3
Noe. from 201 to 500 feet deep 11010/ 0|00 {0}{0] O 1
No, from 501 to 1,000 feet deep 0jo0j0] 0|00 310]|0O0 1
No., over 1,000 feet deep ojojo[ololol[o[0]0 0
How the Water is Used |
No. usable for domestic purposes 201931120 23 | 8|18 |16]13 158
No, not usable for domestic purposes e _§-.<.‘__8,~ 20 |1119) 7 ~2 80
No, usable for stock 24 12 37|24 {33 | 835 |20 |15 208
No. not usable for stock : 515|2{ 400(1|2]30 30
Sufficiency of Water Supply ”
No, sufficient for domestic needs 27 L7 (37128 #1 | 9 |36 |22 |15 232
No. insufficient for -d4omestic needs | 0|02 0{2]0{1]1]0 6 |
Nos sufficient for stock needs 17 | 9 26|22 37 | 5 126 |17 |12 i71
Nos.insufficient for stock needs Joi8p3/ 6|6|411{6|3 67
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ANATLYSES AND QUALITY OF WATER

General Stotonment

Semples of vater from represontative wells in surface
deposits and bedrock wore taken for analyses. Except as
otherwise stated in the table of enalyses the samples were
analyscd in the leboratory of the Borings Division of the
Geological Survey by the usuel stendard methods, The
quontities of the following constituents wero detcrmined;
total dissolved mineral solids, calcium oxide, magnesium
oxide,.sodium oxide by differénoe, sulphate, chloride, and
alkalinity. The 2lkaliniby referred to here is the calcium
carbonate equivalent of all acid uscd in neut¥alizing the
carbonates of sodium, calcium, and maognesium. The results of
the onalyses are givon in parts psr millicn-~that is, ports
by weight of the constituents in 1,000,000 purts of water;
for example, 1 ouncc of material dissolved in 10 gonllons of
water is equal to 625 parts per million. The samﬁlos were
not exemined for bacteria, and thus a woter that mey be
terned suitabie for use on tho basis of its minoral salt
content might be condemned on account of its bacterie content.
Wators that are high in bacteria content have usually been

polluted by surface waters.

Total Dissolved Mineral Solids

The term "total dissclved mineral solids" as here
used refers to the residue remeining when a sample of water
is evaporated to dryress. It is generally considered that
waters-that have less than 1,000 parts per million of .dissolved
solids are suitable for ordinaory usesz, but in the Prairie
Provinces this figure is often excesded, Neafly all waters
thet contain more than 1,000 parts per million of total solids

have a taste due to the dissolved minersl matter. Residents
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accustomed to the woters mey use those that have much more
than 1,000 parts per million of dissolved solids without any

marked inconvenience,.although most persons not used to highly

mineralized water would find such waters highly objectionsable.

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) and magnesium (Mg) content of woter
is dissolwved from rocks and soils, hubt mostly from limestons,
dolomite, and gypsum. The calcium and megnesium salts impart
herdness to wator. The mognesium salts afe laxative,
especially magnesium sulphate (Epsom salts, MgSO4), 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 6f steam.boilefs end
tea;kettles is formed from these minéral saltse.

Sodium

The salts of sodium are next in importeance to those
of cglcium end megnesium. Of these, sodium sulphate (Glauber's
salt, NapSO,) is usually in excess of sodium chloride (common
salt,‘NaCI). These sodium salts are dissolved from rocks and
soils, When there is a large smount of sodium sulphate present
the water is lexative and'uniit for domestic use. Sodium
carbonate (NepCOz) "black alkali", sodium sulphate "white
alkali, and sodiun chloride-are injurious to vegetatidn.
- Sulphates
Sulphates (SO4) are one of the Qommon constituents of
.ngtural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and calcium sulphate (CaSO4j.
When the water conbtains 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
and are dissolved in small quentities from rocks. They usually
occur as‘sodium chloride and if the quantity of salt is much
over 400 parts per million the water has a brackish taste.

Iron

Iron (Fe) is dissolved from many rocks and the surface
dopésits derived from them, and also from well casings, wafer
pipes, and other fixttres. More than O.1 part per million
of iron in solution will settle as a red precipitate upon
‘exposure to the air, A water that contains‘a considerable
amount of iron will stain porcelain, cnamelled ware, and
clothing that is washed in it, and when used for drinking
purposes has a tencency to cause constipation, but the iron
can boe almost completely removed by aeration and filtration
of the water.

Hordooss

Caleium and magnesium salts impart hardness to water.
Hardness of water is commonly reoognized by its soap-destroying
powers as shown by the difficulty of obtaining lather with soap.
' The total hardness of a webter is the hardness of the water in
‘its original state. Tobtal hardness is divided into "pefmanent
hardness" and "temporary hardness". Permsnent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral selts that cannot be
removed by boiling. Temporary hardness is the difference
between the total hardness and thé permanent hardness and
represents the amount of mineral salts that can be removed by
boiling. Temporary hardness is.due mainly to the bicerbonates of
caleium and masgnesium end iron, and permenent harnsss to the sulphates

and chlorides of calecium and magnesium. The permanent hardness
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can be partly eliminated by adding simple chemicel softeners
such as emmonia or sodium carbonate, or many prepared softeners.
Water thet conteins a large amount of sodium earbonate and

. small smounts of calcium and mesgnesium salts is soft, but if
the caleium and magnssiwa salts ars pressnt in lurge asmounts
the water is hard. Water that has a total hardness df'BOO
parts per million or more is usually classed as excessively
haréd. Many of the Sasketchewan water samples. have a totel
herdness greatly in excess of 300 parts per million; when the
total hardness exceeded 3,000 peris Ter mil..ion no éxgct
hardnsss dstermination was made. Also no determination for‘
temporary hardness was made on weters having a total hardness
less than 50 parts per million. As the determinations of the
éoap hardness in some cases wers *mde after the samples had
been stored frr soﬁs tims, the temporary hardness of some of
the waters as they come fram the wells proba%ly is higher than

that given in the tabls of analyses.

.
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Water from the Unconsolidated Deposits

No samples of ground water were collected for analysis
in this municipality. The following generalizations regarding
the quality of woters from the warious types of Recent and
glacial depos&ts and from the bedrock formations are baséd
upon two analyses made by the Provincial Analyst, Regina,
upon the reports of residents, upon observations at the
well sites, and upon analyses of waters from adjoining
municipalities in which the character of the weber-bearing
deposits are similar,

Because of the generally poor quality of the ground
water found in this municipality the problem of cobteining supplies
suitable for household use is a very real one on many farmsg and
to an even greater extemnt in the villages of the area.

The surface water in swamps and small lakes was used
for a number of years for watering stocks During the recent
drought period these sources greatly diminished in size and
the mineral salts present in the waters became concentrated to
such an extent that thewnter could no longer be used. The
salts present in solution are largely sulphates of sodium and
mognesiuvm, Water stored in dugouts and derived direatly from
precipitation is not highly mineralized. Shallow wells sunk
beside dams and dugouts hence yield water suitable for drinking,
Such sources, however, are easily contaminated by sewage and
decaying organic matter and care must be exercised in keeping
the water free from pollutions

The shallow deposits of sands, silts, and gravels lying
along the stream courses yield a moderately hard water that is
reported to be slightly "alkaline", but suitable for drinking.
Here, again, the danger of contamination by refuse accumulating

in stream courses should be quarded against,



Large variations in the character of ground woters
from the glacial drift are noted throughout the region and
often within small areas., One well may yield o moderately
soft drinkable woter, whereas another well sunk to a
similar depth only a few hundred feet away moy give o supply
too highly charged with sulphate salts to be fit even for watering
stock. It is not to be inferred, therefore, that if water of
poor quality is found in one well such conditions must of
necessity exist over an extensive area,
Water derived from the compact, blue-grey, lake
clays is not generally suitable for drinking. Shallow
wells tapping the sands ond gravels lying between the lake
clays and the boulder clay,is, howoyer, of much better quality,
The water is hard and in nearly all places is reported to contain
sulphate salts in solution, but to be suitable for domestic use,
Much of the water found at shallow depths in the tille
covered areas is of poorer gquality than the supplies from the
sands beneath the lake clays., The boulder cloy is considered to
be the main source of the mineral salts of which sodiuwm sulphate
(Glauber's salt) and magnesium sulphate (Epsom salts) arc the
most objectionable. In wells tapping gravel pockets at shallow
depths, the water is derived by seepage from the surface and
does not pass through any great thickness of boulder clay, Hence
it is only slightly mineralized and in a few places is of excellent
guality for domestic use. Wells deriving their supplies from pockets,
and particularly small pockets,-lying beneath any considerable
thickness of boulder clay yield a much more highly mineralized
water. Seepages from wells sunk entirely in boulder clay may
have a dissolved mineral salt conbent so high as to prohibit the

woter being used even for stock,



The first analysis given on the accompanying table
is of water from a 16=foot well located on the NW;%, sec, 5,
tp. 7, range 17, and shows this water to have a total dissolved
solid content of 1,07® parts per million. This water is réported
to be suitable for all farm requirements. Such a total solid
content may be typical of waters obtaoined at very shallow
depths in the till=-covered areas, but is much lower than that
of the waters from greater depths in the boulder clay.

Water from the Bedrock

In memy parts of southern Saskatchewan ground wa£er
from the Ravenscrag formation is being used for all farm
requirements. In this area, however, the large amount of
dissolved mineral salts in the water from this sourcé renders it
unfit generally for domestic use and in some places unsuitable
for gtock. Two types of water are found in the Ravenscrag
formotion., The wells encountering the productive beds at
shallow depths in the southeastern part of the township yield
o water that owes its poor taste and laxative effect to large
concentrations of Glauber's salt (sodium sulphate). With
increasing depth of wells, as is necessary to reach the water-
bearing horizons in the southwestern part, sodium carbonate
is the chief salt in solution, The sccond analysis given on the
accompanying table is of water from a 125-foot well on the SE%,
sec, 30, tpe 7, range 17. This wﬁter is inéermediate in composition
between the sulphate and the "soda" types of water., It will be
noted that sodium sulphate is dominant, with sodium carbonate
ranking next in concentration of the mineral salts present in
solution. The presence of calcium sulphate (CaSO4) in the water
contributes only to the hardness and in itself causes no distinet
taste. This water has the very high total solid content of 7,809

parts per million and it is quite unfit for any farm use, It is
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improbable, however, that the water found at all places in
the upper part of the Ravenscrag of this area is so highly
mineralized, If this well had been sunk deeper and upper
flows cased off it is possible that the "soda"-boaring

type of water characteristic of the lower beds of the
Ravenscrag would have beon found. The 160=foot well located
on the NE.%) sec.s 9, tp. 7, range 18, encountered the lower
horizon in the Ravenscrag ond yields a soft wabter conbaining
large amounts of sodium carbonate in solution. This salt
gives the water a flat taste and mokes it unsuitable for
watering house or garden plants, but it can be used for
drinking when better supplies are not available,

Waters from the Marine Shale series are all characterized
by large concentrations of sodium and magnesium sulphate and
common salt, They have a dgolded laxative effect and a bitter,
salty taste. Supplies derived from the upper few feet of the
shale are being used for watering stock in some places, but
with greater depths the total sollid conbent increases greatly.
Water suitable for any farm use cannot be expected at greater

depths from the shale in this area.



WELL RECORDS—Rural Municipality of

1

BROKENSHELL, NO.

B 4-4

68, SASKATCHETAN.

LOCATION HEIGHT YOWHICH | poiverns) wATER BEARING BED
WELL TEPE | DEPTH| AR e CHARACTER T%L;P' ﬁ?xgrg
OF OF ELL
No. e ea | Above (+) YIELD AND REMARKS
© 14 | Sec. | Tp. | Rge. | Mer. WELL WELL “‘?&en : B;lcgw:a(c :) Elev. Depth Elev. Geological Horizon OF WATER v(vl:?: ;2 ‘;VSAgg,I:
1 |ww.| 3|7 [16] 2 35 | 2,035 - 19 | 2,019 20| 2,015| Glacial. sand Hard, "alk- D, s Sufficient for 20 head stock.
aline"
2 |NB.| 8 | w| v | Drilled | 480 | 2,030 - 40 | 1,920 140 |1,890| Ravenscrag sand | Hard, clear, S Insufficient for local needs; several dry
iron, soda holes from 20 feet to 80 feet deeo.
3 INE,| 9 | " n " 10| 2,030 Glacial drift Salty N Farm desefted.
L §E.] 9 | v 20 | 2,000 Dry hole; 4 dry holes from 16 feet to 20 feet
desp; glacial drift at base.
5 |NW.[10 | " wom Dug 271 2,010 - 11 | 1,999 10| 2,000] Glacial sand Hard, clear D, S Sufficient for 30 head stock.
6 |sE.{11 | " n Dug 12| 1,950 0 1,950 O |1,950| Glacial gravel Soft, clear D, S Insufficient for local needs.
7 |ww.|12 | " | " | Soring 1,940 0 1,940 0 |1,940| Glacial boulders| Soft, clear S Sufficient for 50 head stock.
& |NBE.|12 | L Dug 14| 1,950 Glacial clay Soft, clear S Insufficient for local needs; 6 other sim-
ilar wells.
9 |SE.|14 | v L Dug 14| 1,950 5 |1,945| Glacial sand Hard, clear, D, S Sufficicnt only for 3 head stock.
: Walkaline®
10 |sW.|15 | ¢ won Dug 11} 1,990 - % [ 1,959 11 |1,949]| Ravenscrag coal | Hard, “alk- N Mot used; filled in; also a spring unfit for
aline" usc.
11 [¥B.|16 | ron Dug 19| 1,960 - 13 | 1,941 171,943 Recont gravel Hard, clear D, S Sufficiont for 30 head stock.
and sand
l2 [N¥.(18 | LN Dug 20 | 2,030 - 6| 2,024 18| 2,012] Glacial sand Hard, clear, D, S Sufficicnt for local neods; not sufficient
talkaline! in 1931,
13 |sy.|e1r | L Dug 12| 1,965 - 8| 1,957 ' 121,953 Ravenscrag coal | Hard, brown, S Sufficient for local neseds. Also & H50-foot
) iron, %alk- scoepage well for house use.
aline®
i [sy.|25 | L Dug 20 | 1,950 Recent sand Hard, clear D Sufficient for houschold needs.
15 | N¥. |35 | n n u Duz 15| 1,920 - 12 | 1,908 10| 1,910| Glacial sand Hard, clear 2, S Sufficient for local needs; other similar
wells.
16 [S7.[36 | n oo Dug 151 1,920 -9 | 1,911 511,915 Glacial sand Hard, clear D, § Sufficicnt for 100 head stock; 2nother sim-
. and gravel ilar =wcll,
17 |N7.|36 | ® W Dug 13| 1,910 - 15 | 1,899 15| 1,895 Glacial sand Hard, clear D, S Sufficient for local needs; another well 1h-
foot deep.
13 |NB. |35 | n " Du- 15| 1,930 - 13 | 1,911 131,917 Glacial gravel Hard, clear D, S Sufficiont for local needs; not sufficiont
in 1933.
1 |NW.| 5 Dug 16| 2,100 - 12 | 2,084 12| 2,038 Glacial gravel Hard, clocar D, S Ingufficiont for local needs. #.
2 |SW.j14 | ¢ o | Pegt 4o | 2,100 Dry hole; several dry holes 30 feet to 40
auger feet ; glacial drift at base.
3 |SE.|22 | " wiyn Dug 30 | 2,120 - 29 | 2,091 27| 2,093 Glacial sand Hard, clear, N Not used; nearly dry.
falkaline®
Lo ww, 23 | on v Dug bo| 2,125 | "~ 31 | 2,094 Glacial sand Hard, clear, S Tater is too Malkaline" and is only used for
falkaline® stock in dry years.
5 |sw.|23 | " L Dug 9| 2,120 - 7] 2,117 Glacial clay Hard, clent, D, S Sufficient for local needs.
Yalkaline® .
6 |NE.[24 | v n| on Bored 98 | 2,040 - 43 | 1,994 80 | 1,960 Ravenscrag coal | Hard, clear, S Was sufficient but caved in; a shallow seen-
Yalkaline® aze well used for house.
7 |sw.|24 | » wo o Dug 32| €,100 - 28 | 2,073 Glacial sand Hard, clear, S Sufficient for local needs; 2 other wells
"alkaline™" 16 fect deep. ,
& |NE.|26 n n n Dug 15 2,040 - 13 | 2,027 15 | 2,025 Glacial sand Hard, clegr D Sufficient for household needs; another well
20 feet decp used for sstock.

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.... rworams=zers, m..55,. SASKATCEETAN.....
LOCATION T e | PRINCIPAL WATER-BEARING BED TEMP. | USE TO
WELL TIPE DR AT CHARACTER OF WHICH YIELD AND REMARKS
No. (above sea | AbOVe (+) ) OF WATER WATER| WATER
Y | Sec. | Tp. | Ree. | Mer. WELL WELL level) Beslgzvf (=) ! Elev. Depth Elev. Geological Horizon (in °F.) 1S PUT
ace
9 |(svw.|28 |7 {17 | 2 Dug ol 2,135 Glacial drift Parm deserted.
10 |SE. |30 | * v BOred 125 | 2,140 Ravenscraz sand | Hard, clear, N Unfit for use; also a seenage well near dugout.
glkxaline® #.
11 (¥E. |31 " " # Dug 4o | 2,135 - 25 | 2,110 Glacial clay Hard, clear S Insufficient for loecal needs.
12 [SE. (34 | wopom Dug 22 | 2,055 - 2 | 2,053 14 {2,041 Glacial drift Soft, clear D Sufficient only in wet years.
13 |NE. (35 " n " Spring 2,025 0] 2,025 0 2,025| Glacial sand Hard, clear D, S Sufficient for local needs.
1 (SB.{1 |7 |18 | 2 Dug 35 | 2,135 - 30 | 2,105 Glacial drift Hard, clear, D, S Tas sufficient, but filled ih now.
falkaline"
2 (NE. |1 n n n Bored 110 | 2,140 Dry 'wole; onother 380-foot dry hole; glacial
drift at base.
3 |NB.|2 |n n n Dug 30 | 2,100 ~ 286 | 2,072 28 |2,072] Glacial gravel Hard, clear, D, S Sufvicient, but not in dry years.
alkaline"
Lofsw. (3 |« L Dug 10 | 2,090 - U4 2,085 U4 2,086 Glacial sand Hard, clear D, S Sufficient for local needs.
Sha I TR v Dug 42 | 2,110 ~ 15 | 2,094 Glacial drift Hard, clear, S Sufficisnt for local needs; also ansther well
. "alkaline" 22 feet deep.
6 [sE. |6 | LI Borad 3= | 2,1k - 25 |2,115| 35 |2,105| Ravenscrag coal | Hari, rusty, S Sufficient, but unfit for use. also 3 other
| iron, Malk- wells with intermittent sunoly.
) | aline™
7 [NE. |6 | LN Dug 30 | 2,1k0 Glacial drift Hard, clear, S Sufficicnt for loecal neceds; another well 20
B soda feet decp.
8 NT. | o n n " Dug 20 2,190 Glacial gravel Hard, clear D Ingufficient for local needs; several other
) - i wells, but unfit for use.
9 Q7. |8 v "o Dug _| 10 | 2,125 - 7 12,118 4 |2,121 | Glacial sand Hard, clear D, S Sufficient for local needs.
i and gravel '
10 [NE. |8 | " L Dug 15 | 2,135 - 10 |2,125| 15 |2,119 | Glacial sand Hard, clear D, s Sufficient for local needs; also another sim-
ilar well.
11 [sw. |9 (" L Dug 30 | 2,090 -27 |2,003 Glacial clay Soft, clear D, s Insufficient for loeal needs.
12 [NE. |9 " 1 " |Drilled | 160 | 2,120 - 30 |2,090| 150 1,970 | Ravenscrag sand |Soft, clear, D, S Sufficient for local needs.
soda
13 S®. 1O n “ " Dug 15 | 2,080 - & |2,072 & |2,072 | Glacial gravel Hard, clear D Sufficient for local needs.
il pE. hE n " n Dug 20 | 2,095 -~ 15 |2,079| 16 [2,079 | Glacial gravel Hard, clear D, § Sufficient for local needs.
15  NE. 26 |0 v Dug 24 | 2,090 - 2 |2,088| 24 |2,000 | Glacial sand Hard, clear, S Sufficient for locsl necds.
. and gravel "alkaling"
16 BE. L7 | U Dug 20 | 2,140 - 16 |2,124| 156 {2,124 | Glacial sond Soft, clcar D, S Sufficient for local nceds; 2 other similar
wells,
17 NE. 17 |© n " Dug 30 | 2,110 - 27 {2,083 27 |2,08% | Glacial sand Hard, clear D, S Insufficicnt; enough for house; anothor well
12 feeot deem used for stock.
13 PBE. 18 |» nogn Dug 14 | 2,100 - 11 ]2,089| 11 |2,089 | Glacial sand Hard, clear D, § Sufficicnt for local needs; another similar
well,
19 EW, 13 (" n n Dug 25 | 2,150 Glacial drift Hard, clear, N Unfit for use.
. Balkaline®
20 BW. 20 |" now Dug 30 | 2,110 - 20 |2,084| 25 |2,084 |Glacial sand Hard, clear D, S Sufficient for local needs; another well 13
feet deen used for household nceds.
21 . %O " n " Dug 25 | 2,100 - 23 {2,077 23 2,077 | Glacial sand Soft, clear D Sufficicnt for household needs only.

NoTE—AIll 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.



WELL RECORDS—Rural Municipality of

3

B 4-4

BROKENSHELL, NO.. 0, SASKATCHEWAN,

LOCATION O oy has | PRINCIPAL WATER-BEARING BED
WELL T‘éI;E D%?H ALTITUDE | —— CHARACTER T%n;[p. %Sr}izu':r}? YIELD AND REMARKS
Ne. U Sec. | Tp. | Rge. | Mer WELL WELL (al;g::l)sea %2?:; (( i- ) Elev. Depth Elev. Geological Horizon OF WATER VXAEER WATER
Surface in °F.) IS PUT
22 |NE. |20 |7 |18 |2 Dug 20 | 2,120 - 17 | 2,103 17 |2,103| Glacial gravel Hard, clear, D, S Sufficicent for local ncods.
"alkaline®
23 |87, 21 n won Dug 20 | 2,110 ' Several dry holeg 15 to 20 feet deem; glac-
ial drift to base. -
4 [sW. (22 | "o Dug 43 | 2,090 | - 38 | 2,052 33 |2,052| Glacial sand Hard, clear, D, S Sufficient for local nceds.
iron
25 |ST. |28 | % o Dug bo | 2,090 - 32 | 2,058 32 [2,058| Glacial sand Hard, clear D, S Insufficimnt for local needs.
26 |NW. 32 | woan Bored 30 | 2,129 - 18 | 2,107} 18 |2,107| Glacial sand Hard, iron, D, S Sufficicnt for lcsal needs.
reddish, Mal-
27 |SE.[33 | no|n Dug 20 | 2,125 - 6 |2,119 Glacial fine kaline®
sand Hard, clear D Sufficient for household needs.
28 |NW. 34 | nofw Dug 20 | 2,130 Glacial sand Hard, clear D Sufficient for household needs.
29 INB. B4 | U L Boreil 55 | 2,120 Dry hole; glacial drift at base.
30 |w@. (36 | LA Dug 20 | 2,130 - 5 (2,125 5 (2,125 | Glacial sand Hari, clear, D, S Sufficient for local noels.
"alkaline"
1 |s3.|2 (&8 |16 |2 Doz 16 | 1,910 - 13 1,897 13 |1,897| Glacial sand Hard, clear D Sufficient for household needs; also anosher
well 18 feot deep used for stock.
2 N |2 " LA Dug 25 | 1,910 Glacial drift Hard, clear, D, S Sufficient for local needs.
talkaline"
3 |sWw.|3 | wom Dug 16 | 1,930 ~ 14 | 1,916 14 [1,916( Glacial gravel | Hard, clear D, S Sufficient for locat needs; another sigilar
well.
L |ww. |5 = Dug 17 | 1,960 - %5 11,955 11 |1,949| Glacial sand Hard, clear D, s Sufficient for 120 head stock.
5 |[sw.|9 |¢ n (n Dug 12 | 1,920 - 9 [1,911 9 11,911} Glacial sand Hard, clear, D, s Sufficient for local needs; 2 other similar
"alkaline® wells,
6 |wv. 1 v nog Dug 18 | 1,91" - 32 |1,903] 12 |1,903| Glacial sand Hard, clear D, S Insufficient for local needs; 3 other similar
. wells.
7 [SW.[16 |™ non Dug 18 | 1,940 | - 15 |1,925] 15 |1,925| Glacial sand Hard, clear, D, S Sufficient for 30 head stock.
"alkaline®
& |NE.[18 |" o Dug 25 | 1,912 - 10 | 1,902 Glacial clay Hard, ailky, N . Too Malkaline® for use; 3 other similar wells.
Malkaline" .
9 |SE. |20 | " L Dug 20 | 1,905 - 12 |1,893 12 |1,893| Glacial sand Hard, clear, D, S Sufficient for local needs; two other similar
Halkaline® wells.
10 |NW. [20 | " o Dug 20 | 1,970 - 18 [1,9%2 19 {1,951| Glacial sand Hard, clear, S Sufficient for local needs.
"alkaline
11 SE. 21 " v Bored %0 | 1,925 3 dry holes; glacial blue clay at base.
12 |SE. |28 n nogn Dug 22 | 1,910 - 18 | 1,892 18 |1,892| Glacial sand Hard, clear D, S Sufficient for & head stock.
. and gravel .
13 |NE. 31 | oo Dug 22 | 1,910 - 16 | 1,894 16 [1,894 Glacial sand Hard, clear D, S Sufficient for local needs.
and gravel
i W, By UL Bored 60 | 1,910 - K0 | 1,800 50 |1,800| Glacial sand Hard, clear, S sufficient for local needs;another well 16
"alkaline" feet deen used for household needs.
15 |NW. [35 " rogm Dug 30 | 1,910 Glacial sand Hard, clear, ) Sufficient for local needs.
Yalkaline"
16 IswWw. 36 | UL Bored Lo | 1,885 Glacial sand Hard, clear, D, S
"alkaline"
1 sv. |2 |8 |17 |2 Dug 25 | 1,920 - 15 [ 1,905 Glacial clay Soft, clear D, § Sufficient for local needs; another well 10
' feet deep used for stock needs.
2 |SE. |3 |*" o Dug 16 | 1,920 - & 11,912 8 [1,912| Glacial gravel Hard, clear D, S Sufficient for local needs. Another 12-foot well

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.... BROKENSEELL, ¥O. 68, SASKATOHEWAN.

LOCATION HEIGHT TOWHICH | pprorpAL WATER-BEARING BED
W TYPE |DEPTH | ALTITUDE TEMP. | USE TO
ok OF OF WELL | 1 ove () CHARACTER OF WHICH YIELD AND REMARKS
e 4 | Sec. | Tp. | Rge. | Mer. WELL WELL (a‘ﬁ::nsea Below (—) Elev. Depth Elev. Geological Horizon OF WATER ‘ZS’E;: $ ‘;VSAgg'l:
Surface :
3 |sw.| W 817 | 2 Dug 12 | 2,070 - 9 | 2,001 Glacial gravel Hard, clour, D, S Sufficiont for local needs.
*allkaline
4 |NE. 5 n " L Dug 10 | 2,080 - 7 1|2,073% 7 {2,073 | Recent sand Hard, clear D, S Sufficient for 30 head s tock.
5 |NE.| 6| m | n v Dug 12 | 2,110 - 4 | 2,105 4 | 2,100 Recont sand Hard, clear D, S Sufficicnt for local necds.
o |SE.| &| w | nm | n Dug 12 | 2,020 Recent sand Hard, clear D Sufficiont for local needs.
7 |NE.| 10| w [ ® | " Duzg 25 | 1,995 Glacial clay Hard, clear, N Too Walkaiine® for usc; several similar
Walkaline® woll.,
& |sw.| 12| w | ® [ ¥ Dug 16 | 1,925 Glacial cluy Hard, ¥alk- N Too Halkalire® for use; several similar wells
alinett from 14 feet to 1. feet deep.
9 |sW. || & | w | w Doz 30 | 2,000 0 2,000 Glacial clay Soft, clear S Insufficicns for local needs; also 3 dry
holes 30 fect deev.
10 fww, pabk ] v} ow g ow Dug 16 | 1,960 | - 13 | 1,947 13 |1,947| Glacial gravel Soft, clear D, S Sufficient for local nseds; 3 other similar
wells; also a 13~foot 4ry hole.
11 [SE. |15 | w | w | ® g 1% | 1,990 - 2 {1, %2 8 11,982 Glacial drift Hard, "alk- N Strong supnly.
aline"
le Mg, {15 w | m | & Dug 16 | 1,985 ‘ Rocent sand Soft, clear T Sufficient for household needs.
13 [sE. ez} w [ ® f Tug 24 | 1,975 - 10 [1,9% Glacial clay Soft, clear D, S Sufficient for local needs.
W sE. {24 | v ow oW Dug 15 | 1,960 | - 13 | 1,947 Glacial clay Soft, clear D, S Ssufficient for local neceds in wet yecars.
15 [sE. 25| w | w | ® Dug 13 | 1,960 - 12 |1,948 12 |1,948| Glacialsznd Hard, clear | D, ¢ Insufficient for local nccus; also an 1&-foob
and gravel well used for stock; sevoral dry holes 1o
feet to 16 fgoet deen.
16 W7, [ 26| v | v |« Dug 12 | 1,940 | - 9 |1,931] 11 |1,929| Glacial sand Hard, clear D Sufficient for house needs in wet years.
17 sE. 27| »n | ™ | % Dug 15 | 1,940 - 12 | 1,928 12 |1,928]| Glacial sand Hard, clear, D, S Insufficient for local needs.
) Malikaline®
18 (sW. |30 | w | ® | ® Dug 13 | 2,005 - 9 (1,996 12 |1,993| Glacial sand Hard, clesar, D, S Sufficient for 20 hezd stock.
' and gravel "alkaline®
19 |sW. |32 | v | n |4 Doz i | 1,970 Glacial clay Hard, clear, D, s
Yalkalinel
20 [NE. |33 | % g owogow Dug 11 | 1,570 - 6 |1,964 6 1,964 Glacial red sand | Hard, clear, D, S Fas sufficient; but filled in now.
alkaline®
=2 N L U B Tug 20 | 1,940 - & |1,9%2| 10 |1,920]| Glacial gravel Hard, clear D, S Sufficient for local needs; also another
similar well.
22 NE. |34 | | w |« Bored 12 | 1,920 - 6 |1,914 10 ]1,910]| Glacial sand Hard, clear D Sufficient forhousehold nceds in wet scasonsi
another well 12 feet decp usced for stock.
23 SW. | 36 n n u Dug 16 | 1,830 - 11 [ 1,919 11 |1,919| Glacial sand Hard, cle=sr, D, S Sufficient for local needs; another similar
figlkalinct roll,
1 W, 2| & (18 2 Dug 20 | 2,1%0 - 10 | 2,120/ 10 |2,120]| Glacial sand Hard, clear D, S Sufficient for local needs.
2 |SE. 4 ft n " Dug 15 | 2,130 - 10 2,120 Glacial clay Hard, clear D Sufficient for housechold needs only.
3 ISw. | 7| W {w [0 Dug 32 | 2,110 - 20 2,090 20 |2,090| Glacial gravel Hard, clear, N Too "alkaline" for use.
fialkalinc®
Loofsw. {12 | o n h Dug 18 | 2,130 Glacial sandy Hard, clear D Sufficiont for household nceds only.
clay
5 SE. | 14 # R i Dug 18 2,115 - 6 |2,109 6 |2,109| Glacial sand Hard, clear D, S Sufficient for local needs.
NOTE—AIll 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.
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BROLEWSEEZLL, NO. 68, SASYAICHEWAN B 4-4
WELL RECORDS—Rural Municipality of....
LOCATION HEIGHT TOWHICH | ppiyey ; | |
. ngE DE(;;FH ALV,{};KDE WATER WILL RISE PAL WATER-BEARING BED I TEOI;IP. ﬁlgg
‘YIELD AND REMARKS
No. 14 | Sec. | Tp. | Rge. | Mer WELL WELL "";2“,’:1)‘“ A];tés?:?ﬂa((c -3_)) Elev. Depth | Elev, Geological Horizon OF WATER V(V:: ’f:: ;2 ‘INSA;E?
5 |sw.|17 | & (18 2 Dug 12 | 2,120 Glacial clay Hard, clear, D Sufficient for household needs only.
Malkaline®
7 SE. 19 " ] n Bored 35 2,150 Dry wle; glacial blue clay at base; also 5
wells with @ moor supdly of highly aineral=
ized mater.
& |SE.|30 | ® L Dug 22 | 2,130 - 18 | 2,119 18 | 2,112| Glacial sand Hard, clear D, S Insufficient for needs in dry years.
9 |NT. |30 | " tan Dug 20 | 2,135 - & | 2,127 g |2,127| Glacial sand Hard, clear, D, S Sufficicnt for housechold nceds.
"alkaline®
10 |NE. |34 | ® oo Dug 14 | 2,065 - 6 | 2,059 10 |2,055| Glacial sand Hard, clear D, S Sufficicnt for 10 head stockin winter.
and gravel
1 |s7.| 2 |9 (16} 2 Dug 20 | 1,900 -~ 12 | 1,888 12 |1,888| Glacial clay Hgrd, clear, | 42 D, s Sufficient for 8 head stock.
tglkaline®
2 |NE.| 3 | O v Bored 34 | 1,900 | - 18 | 1,889 34 |1,805| Glacial sand Hard, clear, S Sufficient for local needs.
and gravel figlkaline"
3 |SE.| 5 | " v Dug | 1,900 - 7| 1,893 711,893 Glacial clay Herd, clear, | LS D Another similar well used for stock.
Ualkaline" ;
L |NE.| 9 | " wpen Dug 20 | 1,900 - 10 | 1,850 10| 1,390| Glacizl clay Hard, clear, | U8 D, g Sufficient for 12 head stock.
Nalkaline®
5 S%. 11 # ® " Dug 20| 1,900 - 14 1,88% 20 | 1,880 Glacial sand Hard, "aglk- D, S Sufficient for local needs.
aline"
6 |sE.|{12 | v Tug 20 | 1,900 - 15 1,884 20 | 1,880| Glacial gravel Hard, clear, | U2 D, S Ssufficient for 10 head stoclk.
"alkaline"
NE.|1l2 | " n n Dug 30| 1,900 - 1C 1,830 251,874 Glacial gravel Hard, clear, Lo D, S Sufficient for 10 head stock.
sulphur ‘
3 | SW.|13 n " i Dug 18 | 1,500 - 8 1,393 (lacial sand Hard, clear, 43 S Sufficlent for local needs.
falkaline” T
9 |¥NE.|13 " " " Dug 23 | 1,900 Glacial clay Hard, clear 4o D Insufficicnt for local nceds.
10 |SE.|14 " " " Bored 30| 1,900 - 12 | 1,664 301,570 Glacial sand Hard, clear ip D, S Oversufficient for 10 head stock.
and gravel ) : '
11 NW. {14 u t " Dug | 1,900 - 10 | 1,890 Glacial clay Bard, clear L5 D, S Sufficicnt for houschold nceds; another sim-
ilar well 16 feet deow.
12 | NE.|14 | 0 LA Dug 4| 1,900 - 9| 1,891 Glacial ycllow Hard, clear D Sufficient for housechold necds; another well
clay 22 feet deen used for stock.
13 | Mw.|16 | LA Dug 39| 1,900 - & | 1,%02 39| 1,80l Glacial sand Bard, "alk- D, S Sufficient for 50 head s tock.
aline" -
4 |s7.o | wilow 27| 1,900 Glacial drift Hard, clear, D, S Also cnother wsll 23 feet deen.
"alkaline" ‘ ‘
15 |Nw.[19 | o Dug 30| 1,900 - 25| 1,874 25| 1,874 Glacial sand Hard, clear, S Insufficient for local needs; another similar
falkaline! well. '
15 | NE.i 20 " " " Dug 20| 1,900 - 71 1,893 19| 1,881] Glacial gravel Hard, clear Lo D, S Sufficient for 10 head stock; also a 1l4-foot
. well used for stock.
17 | N7.|21 | n U Dug 25| 1,900 - 12| 1,838 25| 1,874 Glacial gravel Hard, clear, S Sufficient for local needs; another similar
falkaline well.
18 | SE.[24 | v now Bored 28| 1,900 | - 16 | 1,884 Glacial sand Hard, ©lear,| U5 S Sufficient for local needs.
19 [sw.j24 | v | n| n Dug i+ | 1,%c0 | - 11 | 1,859 11| 1,859 Glacial sand Hard, clear,| U3 D, S Sufficient for local needs.
falkaline"
20 |[sw.[26 | now Bored 10| 1,900 | - 80 | 1,520 150 1,740/ Glacial blue Hard, rusty, S Sufficient for 100 head s tock.
ciay iron, Malk-
aline"
21 | sW.; 28 L u n Dug 321 1,900 - 18 | 1,852 Glacial yellow Hard, "alk— N Sufficient for local needs.
clay aline"

NoTE—AIl depths, altitudes, heights and elevations

given above are in feet.

(D) Domestic; (S) Stock; () Irrigation; (M) Municipality; (N) Not used.
(ﬁ) Sample taken for analysis.



WELL RECORDS—Rural Municipality of

BROXENSTELL, NO. &8, SASKATIHIETAM.

B 4-4

HEIGHT TO WHICH |
LOCATION PRINCIPAL WATER-BEARING BED
TYPE |DEPTH| Aurrrupe |oron WML RISE TEMP. | USE TO
WELL OF OF WELL CHARACTER OF WHICH YIELD AND REMARKS
No, WELL (above sea | Above (+) ) OF WATER WATER| WATER
Y Sec. | Tp. | Rege. | Mer WELL eve B;lovza (=) Elev. Depth Elev. Geological Horizon (in °F.) 1S PUT
Arkace
22 [NE. 29 |9 |16 | 2 Dug 35 | 1,900 - 20 |1,8%0! 3% |1,365]| Blacial sand Hard, clear, I5 D, S Sufficient forlQ head stock.
"alkaline®
23 |SW. [31 | | " | Dpilled | 550 | 1,900 Dry hole; Marine Shale at base.
o4 |sW. 31 n n " Dug 28 | 1,900 - 12 | 1,883 28 (1,872 | Glacial gravel Hard, clear, Yo N Insufficient and unfit for use.
"alkaline®
25 |ww. 32 | oo Borcd 47 | 1,900 | - 26 | 1,879 Uu47 {1,853 | Glacial sand Hard, clear, | 45 S Sufficient for 40 head stock.
iron ..
26 |SE. 34 | v Borcd 80 | 1,900 - 77 | 1,823 77 11,823 | Glacial clay alty,clear,
“ftglkalinet S Insufficicnt for local necds.
27 ST, I35 n it " Dug 13 1,900 - 10 | 1,390 17 |1,88% | Glacial sand Hard, falk- bo D, S Sufficicnt for local nceds.
alinec!
28 |NE. 36 | vl Dug 25 | 1,900 -'19 |1,3%1| 26 |1,874| Glacial gravel Hard, Mallz— D, S Sufficicnt for 30 head stock.
aline®
29 |WF. 36 | LN Bored 57 | 1,900 - 30 |1,870| 67 |1,833| Glacial groy Hard, iron S Sufficicnt for local necds.
sand
1 s®m.|1 |9 [T |2 Dug 13 | 1,900 - 14 |1,88 14 {1,835 Glacial sand Hard, "alk- D, S Sufficient for local nceds.
. aline"
2 |sT.|2 |n L Dug 15 | 1,900 - 10 |1,890| 16 |1,834| Glacial sand Hard D, S Sufficient for local nceds.
3 SE. | 3 H " " Dug 18 | 1,925 - 1lo {1,909 16 [1,909| Glacial sand Hard, clear, D, § Insufficient for local nceds; also anothcr
iron, M"alk- well 12 feet deen.
alinet
4 |sw. |k 1 " n Dug 10 | 1,935 - & .| 1,927 8 (1,927 | Glacial clay Hard, clear, D Sufficient for house needs.
and sand alkaline"
5 |B5. |9 | no|ow Dug 7| 1,9%0 - 2 (1,938 2 |1,940 | Glacial sand Hard, clear D, S Sufficient for local needs.
and gravel : .
6 |[SE. 10 n " 1 Dug 20 | 1,900 -~ 2 11,898 2 |1,898 | Glacial sand Hard D, S Sufficient for 37 head s tock in dry years.
S and clay .
7 |[¥NE. 12 | rton Dug 12 | 1,200 - 7 1,893 7 11,893 | Glacial clay Hard, clear U5 D Sufficient for housc needs only; 2 other
Tells 20 feet deeo.
& |s:.pu4 | mopom Dug 20.| 1,900 - 16 | 1,884 20 |1,830]| Glacial gravel Hard, clear, | 4% S Sufficient for local needs; also a 12-foot
. falkaline® well uscd for household needs.
9 |(SE. |15 t " " Dug 15 | 1,900 - 9 [1,891] 1% [1,885]| Glacial red, Hard, clear, 4o D, S Sufficicnt for 25 head stock.
: sandy clay Nalkaling" . o
10 (NW. 16 | U Dug 16 | 1,900 - 12 |1,888 16 (1,884 | Glacial sand Hard, clear, S Sufficicnt for local needs; another well
"alkaline" with intermittent suwoly.
11 |Nw. 1§ | LI Dug 14 | 1,950 - 6 | 1,94k 6 |1,944 | Glacial sand Hard D Sufficicnt for houschold neecds.
and clay - .
12 [SW. 19 " fn n Dug 20 | 1,925 - 12 {1,913 12 |1,913| Glacial clay Hard, clear, Lo D, § Sufficient for 25 head stock.
"alkaline® .
13 [NE. |25 n rooon Dug 25 | 1,900 - 20 | 1,830 20 |1,880| Glacial sand Hard, clear, Lo N Water is never usecd.
"alkaling" .
4 |NE. 31 f n n Dugz 27 | 1,900 - 19 |1,681 27 |1,873| Glacial clay Hard, clear 45 D, S Sufficient for local needs.
and sand
15 |SE. 32 | oo Bored 30 | 1,900 - 26 [ 1,874 30 {1,370| Glacial sand Hard, cloar 43 D, S Sufficient for local nceds.
16 |SE. [36 | ol Dug 16 | 1,900 - 15 | 1,835 18 [1,832| Glacial sand Hard, clear L D, S Sufficient for 20 head stock.
B and gravel
17 |NE. [36 | woom Bored 50 | 1,900 - 35 1,85 60 |1,840]| Marine Shale Hard, ironm, N Good supply; not used.
bluc clay soda
18 |N®.[36 | ol | Deilled 7% |-1,900 -~ 3 | 1,865 55 [1,845 | Marine Shalc ga{%,%ron“ S Sufficient for local necds; also 3 dry holes
. sand ciead 1ne to 2 depth of 200 feeot.

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.



7 B 4-4

WELL RECORDS—Rural Municipality of... 230KaiSZELlL, ¥0. 08, SASKATCEETAN.

: I !
LOCATION L T | PRINCIPAL WATER-BEARING BED revp. | USE TO
WELL TEFE D%fTH Aﬁﬁ;ﬂ?E CHARACTER OF WHICH
F F _ . YIELD AND REMARKS
No. above se. Ab (+)
© % Sec. | Tp. | Rege. | Mer WELL WELL ¢ lieven # Bes%‘;;ﬂa(c :) Elev. Depth Elev. Geological Horizon OF WATER ‘Z: ?Fl:: ;2 \;VSA;I,‘[I?’I:
1 S¥. |2 19 |16 |2 Dug 15 | 2,000 - 11 1,999 11 11,989 | Glacial sand Hari, clecar D, S Sufficicnt for local nceds.
2 |SW. |5 n " " Dug 15 | 2,100 - 10 {2,090 10 (2,090 | Glacial sand Hard, clear us D, S Sufficicnt for local needs.
3 |NE. b | noon Dug 12 | 1,900 - 10 |[1,890| 10 |1,890 | Glacial sand Hard, clear, | U5 D, S Sufficient for 5 head stock.
iron
4 IsE. 18 |n n.gom Dug 1o | 3,075 - & |2,067 8 |2,067 | Glacial sand HBard, clear, | U5 8 Sufficient for 25 head stock; another well
. "alkaline® 10 fcet deep used for domestic needs.
5 SW. |20 n oo Dug 13 | 2,000 - 5 {1,994| 10 {1,990 | Glacial sand Hard, clear, D, §
ftalkaline®
6 |[SE. p2 |" mon Dug 13 | 1,950 - 8 |1,942| 13 |1,937| Glacial sand Hard, "alk- D, S Sufficient for 250 head stock; 3 other sim-
alinc" ilar wells.
T |N7. 27 " u n Sug 9 1,940 Recent stream Hard, clear D, S Sufficient for local necds.
gravels
g v, %5 " LI Dug 16 | 1,925 - 10 |1,915( 16 (1,909 | Glacial sand Hard, clear, | 4k S Sufficient for 100 head stock winter 1934-5;
Yalkaline" another well 23 feet deop.
9 |N¥. [35 " n n ug 22 | 1,900 - 10 |1,890] 22 |1,875| Glacial sand Hard, clear, Lo D, S Sufficient for 30 head stock.
: iron
NoTE—AIl depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

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