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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF NO. 82

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
required for domestic purposes and for stock. In an effort
to relieve the serious situwation the Geological Survey
began an extensive study of the problem from the standpoint
of domestic uses and stock raising., During the field season
of 1935 an area of 80,000 square miles, comprising all that
part of Saskatchewan south of the north boundery of township
32, was systematically examined, records of approximately
80,000 wells were obtained, and 720 samples of waber were
collected for analyses. The facts obtained have béen
classified and the information pertaining to any well is
readily accessible. The examination of so large an area and
the interpretation of the data collected were possible because
the bedrock geology and the Pleistocene deposits had been
studied previously by McLearn, Warren, Rose, Stansfield,
Wickenden, Russell, and others of the Geological Survey.
The Department of Natural Resources of Saskatchewan and local
well drillers assisted considerably in supplying 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
watér conditions is.being published in reports, one bsing lasued
for each m@nicip&lityi Coples of these reports are being sent
to the secretary treagurcrs of gha minicipalities and to ocertain
frovimeial snd Pederil Departmen“e, vhers they can be consulted
by rosidents of the mumicipalitics or by other pergons, or they
oy bo obtaigei by writing direct %o tho Director), Burecau of
Beonomic Geology, Department of Mities; Obbtawa. Should anyono
require more dotailed infortation than that contained in the
reports such additionsl information as the Geological Survey
possossés can be obtained on application to ths directer. In
making such request tho applicant should indicate the exact
location of the area by gi%ing the qudrtér gegtion, township,
‘remge, ind meridien concerning which further informetion is
desired.
The reports are written principally for farm
. rosidents, municipal bodies, and well drillers who are oither
planning to sinit new wells or to deepen existing wells,

Technical terms used in the roports arse dofined in the glossery.

How to Use the neport

Anyons desiring informetion about ground water in
any perticular looality'shoﬁld read first the part dealing
with the munioipality aé a whole in order to understand more
fully the part of the roport.thst-deals with the plase in
which he is interesbod. A% the same bime he should study tho
two fipures accompanying the report. Figure 1 shows the
surface and bédrock goeology as related to the géound water
supply; and Figﬁre 2 shows the rel&ef and the location and
type of water wells. Relief is sﬁawn by lines of equal

elovation ocalled "contours". The elevation above sea~level
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is given on some or all of the Bontour lines on the figure.

If one intends to sink & well and wishes to fine
the approximate depth to a watér~bearing horizon, be must
learn: (15 the elevation cf thé site, and (2) the probable
elevation of the water-bearing bed. The elevation of the well
site is obtained by ma;king-its position on the map,.Figure 2,

'ané estimating its elevation with respect to the two contour
lines between,which it lies and whose elevations are givon on
the ‘figure., Where contour lines are not shown on the.figure,
the clevations of adiacent wells ae indicated in the Table of
Well Rccords accomparying each report ¢dn be used. The
spproximate elevetibtn of the watsr~behring horizon at the well-
site cin be obtained f rom the Tabio of Well Rccords by noting
the elevdation of the watcer+boaring horizon in surrounding wells
aﬂd bylcstimaping from these.ﬁnown elevetions its elevation at
thé.well-site.&- If the watsr-bearing horizon is in bedrock
tho‘depth fo water. can be estimated fairly accurately in th;s
way. 1f the water-bearing'horizon‘is in unconsolidatod d eposits
such os gravel, aand, clay, or glacial dobris, however, the
‘ostimated elevation is lese reli?blé, bocauss the water-bearing
horizon maey be inclined, or may be in lensee or in sand beds
which may lie at various horizons and may be of small lataral'
extent, In cﬁlculating the Aepth to water, care should be taken
that the water-bearing horizons selected from the Table of Well
Records bo all in the samc geologicnl horizon either im the
glaeial drift or in the bedrock. from the data in the Table

]

L If tho well-site is near the cdge of the municipaelity,
the map and report doeling with the adjoining
municipality should be consulted in order to cbtain. the
necded information about nearby wells.




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

proposed well.
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GLOSSARY OF TERNS USED

‘Alkaliné. The term "alkaline" has been applied
rather loosely to some ground-waters. In the Prairie
Provinces, a water is uwaually. described as "alkaline" when it
contains a large amount of.éalts, ¢ iefly sodium sulohate and
magnesium sulphate in soluti;n. Tater that tastes strongly of
common salt is described as.ﬁsalty". Many "alkgline“ waters may
be used for stotk. Most of the so-called "allraline" waters a?e
moré correctly termed 'sulophate waters". N

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

~A.quifer or Vater-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 hedrock by a stream before the advance of the
;ontinental ice-sheet, and subsequently either partly or wholly
filled in by sands, gravels,.and boulder clay deposited by the
ice-sheet or igter aggncies, -

Bedrock, Bedrock, as her used, refers to vartly

_or wholly.c;ngélidated deposits of gravel, sand, silt, clay, and
‘marl that are older than the glacial drift,

Coal Seam. The éame as a coal bed. A deposit of
:cérbonaceoﬁs‘material formed from the remains of plants by .
partial decompositioﬁ.and burial.

Contour. A line on a map joining points that Teve
the same elevation above sea-level.

Continental Ice-fhest. The sreat ice-sheet that

covered most of the surface of Canada many thousands of years

‘ago.
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-ﬁscgfgment. A eliff &r b rolatively steep slope
sepa%ating level or gehﬁiy sloping eroad.

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

.Glacial Drift. The loose, uncoﬁsolidated surface

" deposits of sand, gravel, and cley, or a mixbture of these,
that ere depogited by the continental ice-sheet. Clay
containing boulders forms part of the drift and is referrecd
to as glacial till or boulder clay. The glacial drift
oceurs in several forms:

(1) Ground Morsine. A boulder olay or till plain

(includeg areas where the glacial drift is very thin and the

surface uneven).

(2) 'Terminél Moraine or Moraine. A hilly tract
of country formed by glacisal drift that was laid down at
the margin of the continental ice-sheet during its retreat.
The surface is characterized by irregular ﬁills and undrained
basins.

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

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

(4) Glacial Leke Deposits. Send amd clay plains

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

Ground Weater. Sub-surlsce waber, or water that

oecurs-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 Impormesble. Beds, such as fine clays

or shale, are comsidered to be impervious or impermeable when
they do not permit- of the perceptible passage or movement of

the ground water.
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Pervious or Permeable, Beds are pervious when

they permit of the perceptible passage or movement of ground

water, as for example porous sands, gruvel, and sandstone.

Pre-Glacial Land Burface., The surface of the land
before it was covered by the continental ice-shest.

Recent Deposits, Deposits that have been laid down

by the ageacies of water and ind since the disappearance of
the continental ice-sheet.

Unconsolidated Deposits, The mantle or covering

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

Water Table. The upper limit of the part of the
ground wholly saturated with water. This may be very nocar
the surface or many feet below it.

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

(1) Wells in which the water is under sufficient
pressure to {low above the surface of the ground. These are

colled Flowing Artesiaon Wells.

(2) Wells in whicr the water is under pressure but
does not rise to the sgrface° “hese wells are called Non-

Flowing Artesian Wells.

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

the water table. These wells are called Non-Artesian Wells.
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN TE"SE REPORTS : .

Wood Mountain Formation. The name given to a series.of

gravel and sand beds which have a maximum thickness of 50 fcet,
and which occur as isolated watches on the higher parts of Wood
mountain. This is the youngest bedrock formation and, where nre-
sent, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given to a scries

of conzglomerates and sand beds wnich osccur in the southwest corner
of Saskatchewan, and rest unon the Ravenscrag or older formstions.
The formation is 30 to 125 feet thisk.

Ravenscrag Formation. ~..¢ name given to a thick series

of light-coloured sandstones and shales containing one or mors
thick lignite coal sezms., This form;tion is BCO to 1,000 feet
thick, and covers a large part of southern Saskatchewan.. The prin~
cipal coal deﬁosits of the province occur in this formation.

Thitemud Formation. The name given to a series of

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

Bastend Formation. The name given to a series of fine-

grained sands and silts. It has been recognized at various
localities over the scuthern wart of the province, from the Alberta
boundary eask to the escarpment of Missouri cOteau. The thickness

of the formation seldom exceeds 40 fect.

Bearpaw Formation. The Tearpaw consists mostly of in-

coherent dark grey to dark brownish .rey, martly bentonitic shales,

weathering light grey, or, in places where mch iron
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is presént, buff. Bedb of sand ddeur ih piaées in the

lower part of the formabion. It forms the uppermost bedrock
formation over much of western cnd southwostern Saskatchewsn
ond has o meximum thiokness of 700 feet or somewhat more.

Belly River Formntion. The Belly River consists

moztly of non-rarine sand, shale, ond cozl, and underlies
the Bearpow in the western part of the arca. It passos
ocstward and northeastwnrd into morine shale. The principel
area of transition is in the western half of the a?ea wheroe
thre Belly.River is nostly thinner than it is to the west

and includes morine sones. In the southwestern corner of the
sren it has a thickness of severrl hundred feet.

Marine Shale Series. This series of beds consists

of dark grey to derk brownish grey, plastic shalss, and
unierliss the central and northeastorn perts of Saskatchewan.
It includes beds equivalent To the Bearpaw, Belly River, and

oldcr formations that underlie the western part of the area.
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WATER~BEARING HORTZONS OF THE MUNICIPALITY

Rural municipa.ity No. 82 comprises an area of about
270 square miles on the Cypress Hills uplands in the southwestern
part of southern Saskatchewan., The municipdality consists of six
full townships and three fractional townships, described as
tps. 7, 8, and 9, ranges 28, 29 and 30, W, 3rd mer. The fractional
townships lie adjacent on the east to the Alberta-Saskatchewan
boundery, the Fourth meridian, There are no towns and few
improved roads in the area. A few farms occur on the lower
flanks of the hills in the northern part of the municipality,
but the rest of the area is devoted almost entirely to ranching
The town .of Maple Creek, situated on the main line of the
Canadian Pacific railway about 8 miles north and 8 miles east of
the northeast corner of the municipality, scrves as the chief
trading centre for these residents, The threo northern townships
and the Cypress Hills Forest Reserve, including the northern third
of township 7 and the southern two-thirds of township 8, ranges
29 and 30, have been topographically mupped in detail and the
relief is shown by means of contour lines on Figure 2 of the
accompanying map. Unfortunately no detailed topographic map
exists for the rest of the area. Elevations cited for these parts
were ascertained by the use of an aneroid barometer, and since
appreciable errors are bound to occur they are regarded as only
approximate.

The three northern townships are situated on the steep
northern slopes of Cypress hills. Surface elevations in the
vicinity of the northern border range from 2,900 feet above seca-
level in the east to 3,200 feet in the west, Toward the south the
surface rises rapidly to an elevation of about 4,000 feet in the
first 6 miles. The southern two-thirds of the arca is situated

on the top of the Cypress Hills uplands, where surface elevations
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range &8s high as 4,546 feet, in a flat-topped ridge that extends

in a southeasterly direction through the forest rescrve in the
mid-western part of the muricipality. A broad valley known as

the Gap trends in a northwest-southeast direction across the
eastern part of the uplands, at an average elevation of aboutb

3,745 feet, Intermediate elevations occur throughout the rest of
these rolling uplands. The drainage of the uplands is for the
most part to the south through Battle creek, a small stream
crossing the southwestern part of the municipality, and a tributary
gtream that flows southward through the central part, Both streams
occupy deep, stecp-banked valleys, the bottoms of which lie at an
average elevation of about 3,600 feot above sca-level, The northern
slopes are drained by the mumerous small channcls of Gap and
Boxelder creeks. Most of the streams in tho area are spring-~fed,
but only Battle creek maintains a permanent flow, The springs and
the small streams resulting from their flow arc the chief sources
of water for range stock. Thecse supplics are supplemented in a
few places by sloughs, and in tho northern part by dams and dugouts
that have been constructed in the couléo bottoms, Any development
of the ground water resources of the municipality has becen confined
almost entirely to the farming community in the northern townships
where wells have been put down in the unconsolidated deposits of

Recent and glacial origin.
Water~bearing Horizons in the Unconsolidated Deposits

The unconsolidated deposits consist of Recent sediments
laid down by flood waters in the bottoms of the stream channels,
and of a mantle of glacial drift of greatly varying thickness that
covers the bedrock throughout much of the area.

In the stream deposits woter is usually concentrated in
the porous beds of sand and gravel that ococur interspersed through

the less pervious clay and silt, The small sfrecam chammels usually
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have steep gradients and their deposits comsist largely of
coarser sediments thinly distributed over the valley floors,
Such deposits are not likely to yield a permanent water supply
to wells unless they are constantly replenished by spring waters
seeping from the valley side or by direct seepage from the
stream. In the larger stream channels such as Battle creek the
gradient is less steep and the flood-plain deposits consist
1argeiy of finer sands and silts, Thesoc sediments are in some
places interbedded with coarser sands and gravels and are
usually water bearing, Wells drawing wabter from the stream
deposits are rarely over 20 feet deep and their waters are
usually suiteble for domestic use unless they are contaminsted
by sewage or other decaying organic materials.
The glacial drift, forming the surface deposits in

most parts of the municipality, consists ocssentially of boulder
clay, or till, interspersed in some places with irregular pockets
of well-sorted sands and gravels. This drift was deposited by a
great continental ice~sheet that spread in o general southwesterly
direction over the province of Saskatcheran many thousands of years

ago, During the melting of the ice-sheet and its retreat to the
| northeast it is thought to have paused for considerable periods
of time over some of the areas of higher land, resulbting in &
greater, or more uneveniy distributed, esccumulation of rock debris than
is spread over the remainder oi' the arca. These unevenly surfaced
areas, characterized by numerous low hills and intervening areas
of undrained depressions or sloughs, are known as moraine as
distinguished from the more evenly distributed boulder clay con~
stituting the till plains. The moraines in this muniecipality are
confined to a narrow belt extending in a northwesterly direction

through "The Gap" from the eastern side of township 7, range 28,
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to the western side of township 8, range 28, Smaller moraine-
covered areas occur farthcer to the northwest in the northern port
of township 8, ronge 29, and in the southern part of township 9,
range 30. The till plain areas are also irregular in most places,
due largely to the uneven surface upon which the drift was
deposited.

The ice-sheet gpparently either did not extend over the
highest parts of the uplands or was so thin that‘it left no
evidence of ;ts presence on the top of the ridée that extends
through the forest reserve or over an extensive areoa south of
Battle creek in the southwestern part of the municipality. A small
area of no drift also occurs along the western edge of the moraino
in the central part of township 7, range 28, The surface doposits
in these areas consist entirely of a few feet of residual soil,
formed from the weathered bedrock. Ovor large areas throughout
the munieipality the drif+t is less than 10 feet thick, and at many
points along the steeper slopes it is absent and the bedrock is
exposed at the surface.

Ground water supplies of the drift are usually concen-
trated in the small pockets of sand and gravel that occur irregularly
interspersed through the less pervious boulder clay. The porous
beds are absent or non-water bearing at some places in the northern
townships where wells have been sunk in search of these suppliese
The low depressions and draws are usually regarded as being more
favourable for the accumulation of these water supplies than the
ridges or level till plains, hence they may be expected to be fairly
numerous in the moraine-covered areas.

No prediction can be made as to the quantity of water to
be expected in any one locality, owing to the large variation in
thickness and porosity of the water-bearing beds, Wells producing
from the drift in this municipality range in depth from 5 to 45

foet. The yields from individual wells vary, but most of the wells
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do not yield more than sufficient water for domestic use and for

a few head of stock. Some of the springs issuing from the drift,
however, produce & fairly constant flow and form a valuable
addition to the stock water supplies. The gquality of the drift
waters varies greatly within short distances. Most of the waters
obtained from wells in the lowlands in the northern part of the
area contain appreciable amounts of sulphate salts.in solution, but
nearly all are reported to be drinkable. Only one well, situated
in sec, 35, tp. 9, range 29, produces water that is comnsidered to
be so highly charged with Epsom salts as to be unfit even for

stock use., Although few wells are reported to have been sunk in
the uplands, the mineral salt concentration in the drift waters
here is expected to be much lower than in the waters from tﬁe drift
in the northern lowlands. As a rule, the spring waters are reported
to be of a quality that is quite suitable for domestic use, Most
of these springs issus from gravels and are listed as drift waters
in the tables of well data accompanying the report, but some of
them probebly have their origin in the bedrock. Since the bedrock
underlying the lowlands produces only smell supplies of water of
poor quality, careful prospecting of the unconsolidated deposits

is necessary to ensure #ddequate supplies of drinkable water. On the
uplands bedrock capable of produecing large quantities of water of
good quality is reached at shallow depths, and it is advisable to
sink wells inbto the bedrock rather than to attempt to find water in

the thin mantle of drift.
Water~bearing Horizons in the Bedrock

Four bedrock formations, designated the Cypress Hills,
Ravenscrag, Bastend, and Bearpaw formations, are known to underlie
the unconsolidated deposits in different parts of the municipality.
All these formations at one time, presumably, extended over the
entire area, in the descending order given. ZErosion, most of which

took place before the deposition of the unconsolidated deposits,
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either has greatly reduced the original thickness of, or cntirely
removed, the upper formations over much of the area, so that now
only the lowest, the Bearpaw formation, extends throughout the
municipality. The other formations extend over lesser areas, so
that the uppermost or Cypress Hills beds cap only the highest
ridges and hills that occur in the southwestern half of the area
at an elevation usually greater than 4,000 feet above sea-level.

The Cypress Hills formation is composed essentially of
alternating layers of medium~ to coarse-grained sands and sandstones
and hard, cemented conglomerate. Its thickness probably does not
greatly exceed 100 feet in most places. The Cypress Hills formation
is the chief source of water in meny districts to the east of this
municipality, where these beds have a wider distribubion., In this
municipality the formation, owing bo its isolated position on the
highest uplands, has little opportunity of obtaining or retaining
any large ground water supplies. Water from the Cypress Hills
aquifers is almost invariably of good quality and is frequently soft
or only moderately hard.

The Ravenscrag formation is known to provide water for
numerous springs that occur in various parts of the uplands, but
no wells are reported to have been sunk into it in this municipality.
This formation consists chiefly of soft shales interbedded with
variable thicknesses of fine~ to medium-grained sands and sandstones
and an occasional seam of lignite coal. The sands are usually grey
or greenish grey, but on rock exposures weather to a light grey or
buff. The shales are darker in colour, The sand and coal seams
commonly form the aquifers, although sandy shales may also be
water bearing at some places. The waters as a rule are of good
quality and do not differ essentially from those found in the
Cypress Hills formation. The Ravenscrag formation is believed to
underlie most of the uplands in the southern two-thirds of the area

at elevations greater than 3,800 feet above sea-level., It is known
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to be absent, however, in "Tho Gap" and in the deop coulées
formed by Battle creek and its tributarics. Here the Eastend
formetion underlies the unconsolidatéd deposits. Tho Eastend
formation also forms the uppermost bedrock on the northern slope
from the uplands, over small arocas in the southeastern and
southwestérn parts of township 9, range 28, and through the
southern half of townships 9, ranges 29 and 30. The drift
throughout the remaining parts of the northern townships is
underlain by the Bearpaw formation.

The Eastond formation is composed largely of soft grey
shales and silts interbedded with a few layers of porous sands
and sandstones. Seems of lignite coal are also reported to occur
in the upper beds. The lower part of the formation is of marine
origin and grades without any apparent break into the dark shales
of the underlying Bearpew formation. Water obtained from the
upper sandy beds of the Eastend is not expected to be highly
mineralized. Water from the lower marine sediments and fram the
upper part of the Bearpaw may, however, contain fairly large
amounts of sulphate salts in solution, and this high mineral salt
content may be reflected to some extent in the character of the
waters obtained from the overlying, unconsolidated depositsa

The thickness of the Bearpaw formation has not been
determined, but it is probably as great as 600 feet. It consists
largely of dark grey, friable shales interbedded at intervals by
bands of hard ironstone and occasionally a thin bed of fine-
greined sandstone. Outcrops of these shales occur at several
places along fhe banks of Boxelder creek and in other coulées
farther easf. Where encountered in wells they may be distinguished
from the overlying clayé of the drift by their bedding and more or
less distinet soapy feel, by the almost entire absence in them
of pebbles, and by the small, roughly cubical, and frequently

iron-stained, fragments into which they crumble when dry.
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The sinking of deep wells in the Bearpaw formation is not
rocommended, as these shales contain very few bods thot are suffi-
ciently porous to form reservoirs for any large accumulations of
water. Such water as it mey contain is possibly too highly charged
with mineral salts to be used for drinking, and may not be cven -

satisfactory for stock.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Towaship 7, Range 28

This township consists almost entirely of range~land
which has an irregular surface, with elevations ranging from about
3,600 to 4,300 feet above sea-level. A broad valley, occupying
most of the eastern half of the township, is covered byla roughly
rolling moraine with an average surface elevation of about 3,700
feet above sea~level. From the edge of the moraine westward the
surface rises to form a roughly eroded upland extonding along the
western side of the area with a maximum elevation of about
4,300 fget. This upland is dissected by a deep, steep-sided,
flat-bottomed coulée that extends southward through the western
sections. The coulée bottom is, in part, formed of Recent flood-
plein deposits. The rest of the area, with the exception of
several sections along the edge of the moraine in the central part,
is covered with glacial till. The till in some places has been
largely eroded away and at other places has been partly reworked
by stream action. The area in the central part was apparently
never covered by the ice-sheet as the surface material here
consists of a few feet of residual soil formed from the weathering
of the bedrock,

As the township consists of ranch land the ground water
resources have been little developed. Stock may obtain water from
& few small creeks and sloughs, and these supplies could be supple=~
mented in some places by constructing deams,

Shallow wells_sunk in the flood-plain deposits that occur
in the coulée bottoms may obtain a satisfactory water supply,
particularly if sand or gravel beds are encountered. A 1l2«foot
well situated in section 6, is reported to yield an adequate
supply of hard, drinkable water from this type of deposite

The glacial drift may also be water bearing at shallow

depths, particularly in the moraine-covered eastern part of the
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township., These waters are usually concentrated in small pockets
of sand or gravel that occur.inéerspersed through the upper 20 feet
of the boulder clay. The low depressions between the hills and

the bases of steep slopes are considered to be the most favourable
locations for‘these shallow wells, .The drift waters are mosfiy
hard, but are satisfactory for household use.

Wells sunk to water-bearing sands in the bedrock, as a
rule yield a more permenent water supply than shallow wells in the
overlying unconsolidated deposits, as they are less affected by
drought conditions. The bedrock aquifers can be expected to occur
in both the Ravenscrag formation underlying the drift, in the
western uplands, and the Eastend formation that forms the. uppermost
bedrock throughout the rest of the township. The Cypress Hills
beds cap only the highest hills in the township eand are not
éxpected to be water bearing,

Depths to the bedrock aquifers may vary from about 20 feet
to as great as 200 feet on some of the higher points of the uplands.
No difficulty is anticipated in finding water in the area provided
wells are sunk sufficiently deep, The water is of good quality and

may be used for drinking,

Township 7, Range 29

The maximum difference in surface elevation in this
township approximates 800 feet, The lowest point occurs at an
elevation of about 3,500 feet above sea-level in the bottom of
Battle Creek valley where it crosses the southern boundary in section
3+ The average elevation of the land surface in the southern sections
© remote from the valley is about 3,700 feet., The surface rises rapidly
toward the north, however, to attain a maximum elevation of about
4,400 feet above sea-level on a narrow belt of bench-land that extends
along the northern border from sections 33 to 36, Battle creek,

where it enters the township in section 31, occuples a wide,
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flat-bottomed valley, the base of which lies at an elevation of
about 700 feet below the bordering uplands.

As the township is devoted almost entirely to grazing the
ground water resources have not been developed. Springs that ocour
on the valley sides and the creek form the chief sources of water
for range stock.

The stream deposits are regarded as the best potential
source of ground water supplies at shallow depths in the uncon-
solidated deposits. In Battle Creek valley these sediments
consist largely of silts and clays that are underlain by, and in
places interbedded with, layers of well-sorted sands and gravels,
Although no wells are recorded from the township these deposits
are expected to be water bearing in most places along the valley
bottom at depths of less than 20 feet. Stream deposits in the
smaller tributary coulées may alsq be water bearing in some parts,
but owing to the steep gradient of these stroams the water-fearing
ﬂeds mey not contain a permanent water supply unless they are
replenished by springs flowing from the valley sides.

The glacial drift may be capable of yielding small supplies
of water in the southeastern part of the township, but these sedi-
ments have apparently never been deposited or have been eroded from
the uplands in the southwestern and northeastern parts, The valley
sides are also covered with little if any drift, and such thin
layers as are present have heen largely reworked by stream action.

Tho bedrock formations yield water through springs at
many places on the velley sides. These waters seep from both the
Ravenscrag and the Eastend sands and coal seams. The Cypress Hills
beds that cap ths uplands in the northeastern and west-central parts
mey also be water bearing, but it is doubtful if they would yield
any large supplies owing to their limited extent and to their

isoldated position on the uplands,
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The Ravenscrag formation may extend down to an
elevation of about 3,900 feet above sea-level, and occurs
throughout most of the upper slopes in the northeastern and
western parts of the township. The Eastend formation underlies
the unconsolidated deposits in the bottom of Battle Creek valley
and along the lowlands that extend through the southeastern part
of the area., Waters from both these formaetions are reported to

be suitable for domestic use,

Township 7, Range 30

This fractional township, comprising about 18 square
miles, consists entirely of range-lend, Battle creek flowing
through the northeastern corner of the area and its small,
spring-fed tributaries coming from the southwest supply some
water for stock, No information was obtained of any wells having
been sunk in the aresa,

The unconsolidated deposits consist chiefly of Recent
deposits in Battle Creek wvalley. Glacial drift occurs only on
the steep valley slopes and has been largely reworked by stream
action. The southern two~thirds of the township have apparently
never been glaciated as the surface deposits here consist of
weathered bedrock.

The Cypress Hills formation forms the uppermost
bedrock throughout a fairly extensive area in the central part
of the township. The rest of the area with the exception of
the lower banks and bottom of Battle creek is underlain by the
Ravenscrag formation, The Eastend formation underlies the
unconsolidated deposits in the wvalley boétam. All these formations
are expected to be water bearing, and are described in an earlier
section dealing with the municipality as a whole., The water in
the unconsolidated deposits is thoughtto be similar to that

occurring in the township adjacent on the east, as described in a
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provious section.

Township 8, Range 28

The surface run-off in this township is carried north-
ward through Gap creek and its tributaries. A large part of tho
area, particularly in the southwestern half, is poorly drained,
however, and shallow sloughs occupy many of the depressions,

The land surface is steeply rolling and is little suited to
farming, but it forms satisfactory ranch land,

Range stock obtain water from sloughs and from the
creeks. These supplies are supplemented in some places by
springs.

Although surface waters are the chief source of supply,
the waters contained in the unconsolidated deposits and in the
bedrock formations cbuld be tapped by wells sunk to depths
probably nowhere greatly exceeding 100 feet, and in most places
at much shallower depths. Of the unconsolidated deposits, the
stream sediments that occur in the coulée bottoms probably contain
the most readily located water-bearing beds, the water being
usually found in sand or gravel beds underlying 5 to 10 feet of
clay,

The glacial drift, forming the surface deposits throughout
the rest of the area, is composed largely of till, but & northwesterly
trending, irregular moraine covers an area of over 8 square miles
in the southwestern half of the township. These two types of
glacial deposits are believed to be very similar in their water-
bearing possibilities, and both types are regarded as sources of
water supply at depths of less than 25 feet, especially where wells
are dug in the depressions or at the bases of slopes, As only itwo
wells are recorded as having been sunk in the township, little
definite information regarding these waters is available. They

are not expected to differ greatly in quality, however, from those
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found at othe£ places in the Cypress hills, and everywhere the
water if not polluted by animal refusc should be quite suitable
for drinking.

The bedrock formations underlying the drift consist in
the higher, southwestern and easbtern parts of the Ravenscrag
beds, and throughout almost all the rest of the township, of the
Eastend formation. The Bearpaw formation forms the uppermost
bedrock in a small area of low elevation extending along the
northern border in sections 33, 34, and 35« The two upper formations
at least are expected to contain water-bearing sands or sandstones
that might be tapped by wells sunk in most places to depths of less
than 100 feet, and in the areas of highest elevation to depths of
not more than 200 feet. Persons contemplating sinking such wells
are referred for more detail to the general section of this report
dealing with the water-bearing horizons in the bedrock, and to the

section on the analyses and quality of the water from the bedrock.
Township 8, Range 29

This township consists entirely of range-land. The
southern two-thirds oi the area lie within the Cypress Hills
Forest Reserve. The timbered area is restricted to ravines and
‘patches along both slopes of a high, flat-topped ridge that trends
in a northwest-southeast direction across the reserve, with an
elevation slightly greater than 4,400 feet above sea-levels, The
southwestern slope terminates in Battle Creek valley. On the
northern side of the ridge the surface drops off more abruptly to
the bottom of a winding coulée that extends across the northeastern
corner of the forest reserve at an elevation of about 3,900 feet
above sea-level. From ﬁere northwerd the lend surface again rises
steeply to form & rolling upland with isolated sloughs occupying
depressions between the low hills. Elevations in this part of the

township range from about 3,800 feet to 4,200 feet above sea-level,
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No wells are reported to occur in this township. Springs
supply water for domestic use for the few settlers in the district,
and the range stock water at sloughs, creeks, and springse.

The thickness of the glacial drift is believed to vary
greatly in different parts of the township. There is no evidence
of drift having been deposited on the high ridge in the forest
reserve, and it is probably quite thin on the steeper slopes in
the other parts, The drift may be fairly thick, however, in the
irregularly rolling uplend that extends over the northern sections.
As no wells are reported to have been dug in the unconsolidated
deposits, their water possibilities are not known. It seems
reasonable to suppose, however, that water-bearing sand or gravel
beds may occur at shallow depths in many parts of the area,
particularly in the coulée bottoms and in the depressions between
the hills.

The bedrock formations are known to be water bearing,
as springs are reported to occur at many places on the coulée
banks. Most of these are probably flowing from beds of sand or coal
seams in the Ravenscrag formation, although the Cypress Hills beds
that cap the highest hills and ridges at elevations greater than
about 4,300 feet above sea~level may also be water-bearing in some
places. The Eastend formation forms the uppermost bedrock formation
in small areas in the northeastern and mid-sestern parts where the
surface lies below approximately 3,850 feet above sea=level, It is
probable that at least moderately large supplies of water of good
quality will be found at all points, provided wells are sunk
sufficiently deep. In the area underlain by the Bearpaw formation,
however, carefullprospecting of the unconsolidated deposits seems
preferable to deep drilling. For information regarding the general
character of the bedrock formation and the character of the aquifers

the reader is referred to the section dealing with the municipality

as & whole.,
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Township 8. Range 30

This fractional township lying adjacent to the Fourth
meridian, 3 miles in width and covering 18 square miles, is too
irregularly rolling to be cultivated, and is given over entirely
to ranching. The topographic features of the area are, in general,
similar to those of the township bordering on the east which are
discussed in the preceding sections. Battle creek in the southern
part of the area lies at an elevation of about 3,850 feet above
sea-level, and the highest elevation of about 4,460 feet is
attained on the flat-topped ridge that extends through the central
‘part,

Although no wells are reported to have been sunk in
this township springs are known to occur at intervals along Battle
Creek valley. These springs supplemented by a few sloughs and
creeks provide water for stock. Ground water conditions existing
in the Recent alluvium, in the glacial till, in the bedrock formations
are believed to be esscntially similar to those of other parts of the
Cypress Hills uplands, as described in an earlier section of this
report dealing with the municipality as a whole.

Township 9, Range 28

This township, situated on the northern flank of Cypress
hills, consists of moderately rolling and irregularly stream-carved
uplands, in which occur several wide, flat-bottomed valleys. Surface
elevations range from 2,900 to 3,100 feet above sea-level in the
northern part to elevations slightly greater than 3,500 feet at
some places-along the southern border. The surface run=-off is
carried northeastward by small tributaries of Gap creek, most of
which converge to cross the eastern border in sections 24 and 36.
Although most of these streams are fed by smell springs near their
sources in the southern part of the township, and here maintain a

fairly constant flow, the lower reaches of the channels usually
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becomc dry in midsummer . The surface run-off is conserved in
some places, however, by doms constructed in the small coulées.

Ground water supplies of the township are obtained
from wells sunk in the unconsolidated Recent and glacial drift
deposits. The Recent stream deposits are possibly the most
reliable source of ground water. They consist mostly of clay
and silt that are interbedded with irreguler layers of porous
sand and gravel, Wells dug to the sand and gravel beds usually
encounter water, although the supply obtained is rarely sufficient
for more than household use. As 2 rule these waters conmtain
noticeable amounts of sulphate salts in solution, but they are
beiﬁg used for the domestic drinking supply. Depths of wells
sunk to these water-bearing beds rarely exceed 20 feet,

The glacial drift is also water bearing, although in
most parts of the area the aquifers in these deposits may be
difficult to locate. They usually consist of gravel pockets that
occur sparsely interspersed through the boulder clay. Several
wells situated in the northern half of the township are drawing
water from these gravcl pockets at depths of less than 25 feet.
Springs also occur at places where the water-bearing beds have
been intersected by stream chamnels, Although the flow of the
springs is usually small, some of them flow throughout the year.
As the presence of the gravel pockets at depth are not generally
indicated at the surface, it may be necessary in most sections to
sink e number of test holes before locating a water supply. Where
obtained, the drift waters are reported to be hard, and most of
them contain sufficient mineral salts in solution to impart a
slightly bitter taste to the water., Some of the springs are also
reported to be "alkaline". On a few of the farms where & suitable
ground water supply has not been located seepage wells have been

sunk beside dsms in order to obtain a domestic drinking supply.
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The bedrock formations throughout most of the township
are not regarded as being sufficiently porous to favour the
acoumulation of ground water, In the southern part, where surface
elevations renge higher than 3,400 feet above sea-level, the
drift is thought to be underlain by the Eastend formation. This
formation, together with the upper sanﬁy part of the Bearpaw
formation, may be water bearing, and probably forms the source
of some of the springs in this part of the township. These waters
are usually drinkable, ealthough they mey contain appreciable
amounts of sulphate salts in solution. The deeper Bearpaw beds
such as occur below the drift on the lower slopes throughout
the central and northern parts of the township are expected to

contain little, if any, water that would be suitable for farm use.
Township 9, Range 29

Only in the northern third of this township is the land
sufficiently level to be farmed. Toward the south the rough,
hillocky land surface rises rapidly from an average elevation
of about 3,200 feet above sea-level at the northern boundary to
elevations renging from 3,600 to 4,000 feet along the southern
border of the township, This part of the area is used only as
renge~land,

Springs flowing from the drift that mantles the entire
area, provide water for range stock., Numerous small streem
valleys occur along the northern slope, but owing to the rapid
run~off in the area these carry water only during flood seasons,
at & few places where they are constantly replenished by spring
waters. '

In the northern farming settlement ground water conditions
are unsetisfactory in both the unconsolidated deposits and in the
underlying bedrock., Although & number of wells are reported to have
been put down, most of them to shallow depths, only boulder clay

yielding very little water was encountered. Such water as does occur
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contains appreciable amounts of mineral selts in solution, and
in one well on section 35 the water is so highly mineralized as
to be unfit even for stock use, A more satisfactory drinking
water supply might be obtained in this part of the area by
sinking seepage wells beside dams constructed across the coulées.,
In the southern half of the township the water conditions are
believed to be much better. The spring waters are reported to
be drinkable, and it is reasonable to supvpose that wells sunk to
the level of the aquife¥s that supply the springs will alsoc produce
drinkable water. Just how numerous these water-bearing beds are
in the drift has not been determined, however, and it would
probably be necessary to sink several test holes in some places
before locating water. The depressions and coulée bottoms are
regarded as the most favourable locations for wells.

The bedrock formations underlying the drift in the
southern half of the township are also regarded as a potential
source of ground water.

The Cypress Hills formetion is known to cap the uplands
in the southeastern part of section 5, but owing to itg isolated
position on the hill-top it is not expected to retain any large
water supplies,

The Ravenserag formation, which underlies the Cypress
Hills beds and in their absence the unconsolidated deposits,
extends through sections 4, 5, and 6, down to an elevation of
Bbout 3,800 feet above sea-level, The Eastend formation, which
in places underlies the Ravenscrag, is of much wider areal extent,
and may ocour throughout most of the southern two-thirds of the
township down to an elevation of about 3,300 feet above sea-level,
OQutcrops of this formation are reported to occur on the creek
benks in the southern part of section 22. In the northern part

of the township the drift is underlain by the Bearpaw formation.
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Both the Ravenscrag and Eastend formations are
expected to contain water~bearing sands and coal secamsa. Such
beds are usually sufficiently porous to form reservoirs for
large accumulations of weter., These aguifers are possibly the
sources of some of the springs that flow from the drift along
the hillesides.

The Bearf&w formation contains few beds that are
sufficiently porous to allow of any large accumulation of water,
and such water as may be obbained from it is usually so highly
mineralized as to be unsuitable for domestic use. Hence, in
the northern lowlands it is advisable to thoroughly prospect the
unconsolidated deposits rather Fhan to bore or drill to greater
depths into the bedrock.

Township 9, Range 30

The topography of this fractional township is slightly
less rugged than the township bordering on the east. Surface
elevations in the northern lowlands renge from 3,200 feet in the
northwestern corner to 3,550 feet on the top of a prominent ridge
that extends across the northern border from section 35 %o
section 25, In the southern half of the area the land surface
rises to a maximum elevetion of about 3,900 feet on the southern
border.

The area is drained by Boxelder creek, a small stream
flowing in an easterly direction along the base of the southern
escarpment to cross the eastern border in the northeast corner
of section 24, This stream with a few sloughs and springs provides
some water for range stock, These supplies are supplemented in
some places by dams constructed in the coulée bottomsa

Ground water is obtained by sinking shallow wells in
the unconsolidated deposits. Most of these are located in the
coulée bottams, and are drawing their water from beds of sand or

gravel underlying 5 to 10 feet of elay., The largest yields recorded



are obtained from wells sunk in the NE. %, section 25, and the
SE, %) section 36, where water-bearing sands were encountered at
depths of less than 10 feet., These waters are reported to be
suitable for domestic use., Other shallow wells in the ares,
particularly those tapping aquifers in the more compact clay,
yield water that is more highly charged with mineral salts, and
the yield at most places is sufficient only for household use.
Deep drilling in the northern part of the township is
not recommended, as the unconsolidated deposits here are underlain
by the Bearpaw shales from which little if any water may be
expected., A well situated in section 34 struck a smell flow at
the contact of the glacial drift with the underlying Bearpaw,
bedrock at a depth of 15 feet, but deepening the well to 46 feet
failed to incre;se the yield.
The bedrock underlying the drift in the southern half
of the township is more likely to be water bearing. The Eastend
formation forms the uppermost bedrock in this part of the township,
with the exception of a narrow belt that extends along the southern
border at elevations greater than 3,850 feet, where the overlying
Ravensorag may occur. Such waters as occur in these formations

are usually suitable for household use.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF

.g.

NO. 82, SASKATCHEWAN

Township| 7] 7| 7] 8| 8] 8] 9| 9| 9f Total No.
o in Muni-
West of 3rd mer. Range 28129130{2829| 30|28 {29|30| cipality
Total No. of Wells in Township 1] 0] Of 2| O] Oj19|16| 8] 46
No. of wells in bedrock 0| O O] O] O O} O] O O 0
No. of wells in glacial drift 0] O] Oy 2] O] 0(17|15| 4 38
No. of wells in alluvium 1/ 0] 0] 0] O O} 2| 1} 4 8
Permanency of Water Supply
No. with permenent supply 1{ 0} 0] 2| 0| 0113| 3} 7| 26
No. with intermittent supply 0} 0 0] 0] O 111 4
Noe dry holes 0 4(123| 0} 16
Types of Wells -
No. of flowing artesian wells 0] 0[O0 0 0|0
No. of non-flowing artesian wells o] o] o] of o 1] 0] 2 3
No. of non-artesian wells 0| 0} 2 6M"O 14 6] 27
Quality of Water
No. with hard water 1/ 0/ 0] Oy O 0|14} 4| 7| 26
No. with soft water ofolo]z2]ofo]1 1l 4
No. with salty water 0l 0] 0} 0] 0] O] O 0
No, with "alkaline" water 0y 0|0} 0 Ohjgzﬁgbi;“ 4 20
Depths of Wells
No. from O to 50 feet deep 1| o] o] 2| o| oj19|18| 8| 46
Nos from 51 to 100 feet deep 0l O] 0] O Of O] O| O} © 0
No. from 101 to 150 feet deep 0f 0{ 0] O] O O O] 0O} O 0
No. from 151 to 200 feet deep 0t 0y 0| 0} 0 -b 0; 0| 0 0
No. from 201 to 500 feet deep ol ol ol oo ofoflo|o o !
No. from 501 to 1,000 feet deep o] o[ o[ o] of o] 9: :9. of o I
No., over 1,000 feet deep 0f 0| O] Of O] O] O] O} O 0
How the Water is Used T T
No. usable for domestic purposes 1y 0f 0] 1] O] Of11| 3) 8| 22
No. not usable for domestic purposes | 0| O} O 1 ol ol 4] 1| 2 8
No. usable for stock 1{ 0} 0] 2} O] O|14| 3| 8] 28
No. not usable for stock 0 0} 0} 0] O O] 12O 2
Sufficiency of Water Supply -
No. sufficient for domestic needs L1071 0] 2y Ol O(13| 2] 7| 25
No, insufficient for domestic needs 0} 0l 0] 0] O 6““2 20 1 5 N
No. sufficient for stock needs 11 0] 0] 1] 0y 0j11] 2| 6/ 21
No, insufficient for stock needs O] 0O} O] 1} Of O] 4] 2| 2 9 N
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ANALYSES 410 QUALITY OF JATER

General Statement

Samples of water from redresentative wells in
surface denosits and bedrock were taken for analyses. Ha-
cont as otherwise stated in the %able of analyses the
sammles were analysed in the laboratory of the Dorinas
Division of the Geologigal Survey by the usual standard
methods. The quantities of the followin~g constituents were
determined; total. dissolved mineral solids,calcium oxide,
marmnesium oxide, sodium oxide by difference, sulphate, chlor-
ide, and alkalinity. The alkalinity referred to here is the
calcium carbonatc equivalent of all acid used in neutralizing
the carbonates of sodiux, calcium, and nasnesium. The results
of the analyses are given in parts ver million-~that is, parts
by weight of the constituents in 1,000,000 parts of water; for
example, 1 ounce of material dissolved in 10 gallons of water
is equal to 025 parts per million. The samples were not ex-
amined. for bacteria, and thms a water that may be termed suit-
able for use on the bagis of its mineral salt content might
be condemned on account of its =acteria content. Waters that
are high in bacteria content have usually been polluted by sur-
face waters.

Total Dissolved Mineral Sclids

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

have a taste due to the dissolved mineral matter. Residents
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accustomed to the woters may usec those that heve much more
than 1,000 parts per million of dissolved sclids without any
narked incomveniencs, ,although most persous not used to highly

mineralized weter would find such watsers highly objectionable.

Mineral Substances Present

Saloium and Magnosium

The caleium {Ca) and magnesium (Mg) conbtent of water
is dissolved from rocks and scile, bub mostly from limesbone,
dolomite, and gypsum. The calcium and magnesium selts import
hardness to water. The magnosium salts are laxative,
especially magnoesium sulphate (Epsom salts, NgSOy), and thoy
are more detrimenﬁa; t~ health then the lime or calcium salts,
The esleium salts have no laxative or obther deleberious
effects. The seale found‘on tho inside éf steam bollers and
tea~kettles is formed {rom these mineral salts.

The salts of sodiwnm are next in importance to those
of cqlcium and magnosium. Of these, sodium sulphate (Glauber's
salt, NepS04) is usually in c.coss of sodivm chloride (common
salt,_ﬁgpl). These sodiwn saits are dissolved from rocks and
goils. Whon there is & large anount of sodium sulphate present
the wnter is laxaetive and unfit for comestlc uss, Sodium
cerbonate (NaogCOz) "black alkaeli', sodium sulphate "whito
elkali, and sodium.chloridé\are injurious to vegebation.
Sulphates

Sulphates (SO@) arc ons of the common constituents of
natural water.  The sulphate salts most commonly found are
sodiun sulphate, magnesium sulphate, snd celcium sulphate (CaSO4).
Then the water contains large quantities of the sulphate of

godiwn it is injurious to vegetation,
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Chloridos

Chlorides are coamon constituents of all nataral water
and are dissolved in small quantities from rocks. Tacy usuvally
occur as sodium chloriae aad if the quantity of salt is .aca

over 400 parts per million the water has a brackish taste.

Iron

Iron (Fe) is dissolved from many rocks and tae s wrface
deposits derived from them,and also frow well casings, water
pipes, and other fixtures. More than 0.1 part jer aillion
of iron in solution will settle as 2 red precipitate apon
exposure to the air. A water that contains a co%siderable
amount of iron will stain sorcelain, enamelled ware, and
clothing that is washea in it, ana wn 2 used for ariazing

purposes has a tendency to cause constipation, but the iron
can be almost completely remﬁved by aeration and filtration

of the water.

Hardness

Calcium and magnesium salts impart hardness to water.
Hardness of water is commonly recognized by its soap-destroring
powers as shown by the difficulty of obtaining lataer w.th soap.
The total hardness of a water is tne hardness of tae water in
its original state. Total hardness is divided into "sermanont
hardness™ and "temporary hardness". Permanecnt hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the differaance
between the total hardness and the permanent hardness and
represents the amount of mineral salts that ban be removed by
boiling. Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium and iron, and permanent hardness to the sul-

phates and chlorides of calcium and magnesium. The oermanent hardness
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can be partly eliminnted by ad ing simple chemical scfteners
guch as ammonia or sodium cdrbonate, or many prepared softeners.
Water that contains a lafge amount of sodium carbonate and
small amounts of calcium and magnesium salts is soft, tut if
the calcium and magnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usually cldssed as excessively
hard. Many of the Saskabchewan water samples have a total
hardness greatly in excesss of 300 parts per million; when the
total hardness exceeded 3,000 parts per million no exact
hardness determination was made. Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 parts per million. As the determinations of the
soap hardness in some cases were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from t' 3 wells probably is higher than

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

Yo samples of water werc taken for analysis from this
municipality. The following discussion of the general character-
istics of the waters from different sources is based upon opinions
of the residents, and upon analyses of waters taken from other
municipalities to the east where the source beds are similar.

Nearly all waters obtained from the stream deposits
apparently contain sufficiently low concentrations of mineral
salts to permit their use in the household. The lowest concen-
trations are expected to occur in the waters contained in stream
deposits on the uplands in the southern two-thirds of the muni~
cipality. The sediments forming these aquifers are derived
largely from erosion of the Cypress Hills and Ravenscrag bedrock
formetions, and contain only small amounts of the readily soluble
salts, The springs that issue from the bedrock on the valley
sides are the sources of at least part of these waters. Such
waters contain only small amounts of salts in solution, and owing
to their fairly rapid circulation through the coarse stream
sediments they are aff{wrded little opportunity of dissolving
additional salts. The flood«plain deposits, which occur in the
lowland area in the northern part of the area, are composed largely
of fine silts and sands, derived from erosion of the marine shales
of the Bearpaw and Eastend formations, and of the overlying boulder
clay. Mineral salts from these sediments may be taken into
solution in sufficient quantities to render the water in same
places unsuitable for domestic use,

Relatively large amounts of the objectionsble sulphate
salts are encountered in glacial drift waters in this municipality.
Marked variations may be noted, however, in the quality of these
waters, even within limited areas, The compact boulder clay
contains large amounts of readily soluble mineral salts., Even

shallow wells sunk entirely in boulder clay, or tapping only thin
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sand pockets, yield water that contains sufficient quantities of
sodium sulphato (Na2804) and magnesium sulphate (MgSO,) to render
the water unfit for both humans and stock. Water derived from
porous pockets of sand and gravel that occur at shallow depths,

and hence are not covered by appreciable thicknesses of bouldor
clay, are, as a rule, drinkable, The quantities of dissolved salts
present appear to increase with depth in the drift. Another impor-
tant factor determining the quality of water from the drift in
this municipality is the character and porosity of the underlying
bedrock., Where the drift overlies the compact shales of the
Bearpaw formation, the downward percolating weters collect above
the drift-bedrock contact, and tend to dissolve salts from both
the drift and the bedrock, In areas where the underlying bedrock
consists of the more porous, younger formations the water is less
confined in its underground course, and has less opportunity of
taking up mineral sa}ts in solution. Such waters as may occur in
the drift on the uplands of this municipality are expected to be
suitable for domestic use.

The so-called "elkali" waters usually contein sodium
sulphate (Ne,SO,), magnesium sulphate (MgSO4), calcium carbonate
(€aC03), and calcium sulphate (CaS04), with minor emounts of sodium
carbonate (Na2C03) and common salt (NaCl). These salts are listed
in the decreasing order of their usual relative abundance. The
sulphates of sodium and megnesium are the most objectionable salts
present, Water containing in excess of 1,000 parts per million of
both these salts tends to have a laxative effect when taken by
persons unaccustomed to highly mineralized waters, although waters
containing concentrations of nearly twice this amount are frequently
used for drinking by residents in different par%s of the province

without imparting any noticeable ill effects.
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Water from the Bedrock

Although no wells arc reported to yield wator from the
bedrock formations, and the quality of the spring waters was
determined in only a few places, these waters are not expected
$o differ essentially from those obtained in other parts of the
Cypross Hills uplands, where the source beds are similar,

Waters obtained from the Cypress Hills formation rarely
contain objectional amounts of mineral salts in solution. The
Cypress Hills sediments are composed largely of quartzite grains,
consolidated in part by a lime cement. The carbonates are the
only readily soluble salts present, and form the chief constituents
in waters from this formation. The carbonates of caleium and
magnesium are usually present in the greatest abundance. They are
tasteless and are not regarded as detrimental to health, although
they contribute to the hardness of the water. A large part of this
herdness is temporary and may be removed by boiling the water.

Waters from the Ravenscrag, and from the upper part of
the Eastend formation, may contain a slightly higher average
mineral salt concentration, but it is doubtful if these waters
are at any place too highly mineralized for domestic use., The
coal seams and the sandy shales are usually the sources of the
objectionable salts, and may contribute small emounts of iron and
sulphur,

The Eastend beds and the Bearpew formation frequently
yield water containing large emounts of the laxative~acting sulphate
salts., Their waters are so variable in quality, however, that it
is difficult to predict the type of water that may be obtained in
any one locality. As a rulg, the sandstone beds that accur in
the lower part of the Eastend, and in the upper part of the
Bearpaw formation, yield drinkable waters. Water obtained fram

the sandy shales and fine silts usually containe a relatively large
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concentration of sulphate salts, This concentration may also
increase with depth to such an extent that wells sunk to a depth
of over 200 feet below the top of the Bearpaw formation may yield
water so highly charged with sodium sulphate and sodium chloride

(common salt) as to be unfit even for watering stock.,
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WELL RECORDS—Rural Municipality of .. 820, SASSATCHETAN, ks

LOCATION e s | PRINCIPAL WATER-BEARING BED
WELL Tg?.E DEopl;r e ALVI;}EFS_DE CHARACTER TEol\ifp' UWSHEIg}? .
YIELD AND REMAR
e ¥4 | Sec. | Tp. | Rge. | Mer. WELL WELL | (*5gvg e %t;?:; ((j- )) Elev. | Depth | Elev. Geological Horizon QFWATER “{A?ER WATER =
Surface (in °F.) 1S PUT
1.0 87, % T 26| 3 Jug 12 2,7“0 - 5 2,735 5 3,735 | Recont gravel Harl, clenar o, 8 Sufficient for local nceds.
1 | s7, 23 ol 261 3 Jug 19 | 3,585 - 4 13,581 4 [3,581 | Glacial gravel Soft, clear 2 Sufficicnt only for domestic necds.
2 | s¥., 28 o " " Dug 30 | 3,h&5 - 10 | 3,575 Glacial drift Soft, clear S Sufficicnt for local needs.
1| sv, 2 9| 26| 3| Soring 3,100 0 3,100 0 {3,100 | Glacical gravel Hari, cleor, D, S Abuniant supply.
Yalkalinet®
2 | 8B 3 moonon Dug 33 | 2,90 - 25 12,955 Glacial irift Harld, clear, ¥ Sufficient suonly, but not used.
talkalina®
3 | N7 13 " " n g 13 | 3,170 - 12 [3,153| 12 |3,153| Recent gravel Harl, clear, D, S Insufficient for local needs; a creek is
Mglkaline® usel for steck.
Y | s7. 22 n o Dugz 15 | 3,040 - G5 13,031 9 [3,031| Glacial eravel Harl, clear, 2, S sufficicnt for local nceds.
"alkalina"
5 | NBJ 22 " " " Dug 7| 3,000 0 3,030 7 13,05% | Glacial gravel Soft, clear D, S Sufficient for 1local nceds; also a creek for
stack,
5 | NE,| 5 weonjoon Tug 12 | 2,860 - 10 | 2,850{ 30 |2,350| Glacial =zravel Yari, clear, D, S sufficient for local neeils.
falkalinc®
7 | s7. 28 "| o " Soring 7,025 0 3,025 0 [3,025| Glacial gravel Haril, clear, S Oversufficicnt for 50 heal stock.
Malkalinc,
iron
& | SEJ 30 npoonpoon Duc 15 | 2,970 - 10 | 2,950 10 |2,950| Recent silt Hard, clear, 2, S Sufficient for local nceds.
falkaline!
9 | 8731 W Duz 4 | 2,570 - 10 | 2,950 10 |2,930| Glacial sanly Hard, clear, D, S Also another similar well.
clay alkalineM
10 | W) 33 n wew Dus 11 | 3,085 - T |3,078 Glacial drift Harl, clear, S Sufficicent for stock needs; haul drinking
iron water,
11 | SE/ 34 wowp  wi Borel 20 | 2,825 - 18 | 2,907 Glacfal irift Harl, clear, D, S Insufficient sup»ly; also four dry holes 10
"alkaline! to 20 feect Cleenm.
12 | NW. 34 LI Duz 15 | 2,96C - 10 | 2,950| 14 |2,945! Glacial aravel- | Hard, clear I, S Intormittent suwmly; also dams used for stock.
1y clay
13 | NE, 35 woow oo Dug 10 | 2,870 0 2,870 3 |2,£51| Glacial zravel Harl, clear, D Intermittent sumly; a creek is used for
iron, "alk- stock,
alineh
14 | ¥E. 35 1 f " Snring 2,80 0 2,450 0 2,850 Glacial Irift Hari, clear, S Sufficient for local needs.
_ "alkaline®
1} 8%, 32 9| 28| 3 Duz b | 3,200 - 10 13,190 10 |3,190| Recent :gravel- | Hard, clear, 2, S “Intermittent sumly.
. ly clay Malkaline®
2 | SEJ| 35 LA Duz 3 | 3,14 - 5 | 3,134 Glacial drift Barl, cloor, N Unfit for usc.
, : "alkalinc®
3 | WB. 35 LA Dug 13 | 2,985 - 5 12,979 Glacial arift Hari, clear, D, S Sufficicnt for local nceds; also a dum is
Talkalinc® uscd for stock.
L SE. 35 n " " ! Borel 45 2,560 - 42 | 2,910 Glacial drift Hari, clear, D Insufficient sumly; also twelve dry holes
‘ "alkaline® 12 to 50 fcet deen.
1 | N7, 15 9 39| 3 Dug 13 | 3,350 - & | 3,342 8 13,342 Recent sani Hari, clear D, S Sufficicnt for local needs; also a creek is
. and zravel usal for stock.
2 NE. 22 " r " Duz 11 3,3CC - 5 3,29H Glacial arift Harl, clear, D, S Sufficicnt fcr local needs; also a creek is
falkalinet [ usel for stcck.
NE. 25 weonpoon Duz 19 | 2,3 - 5 | 2,375 10 {3,370 | Recent sand Harl, cloar D, S i Sufficient for local needs; also a creek is
i ~ uscl for stocck.
L . sE.|34 o W| w | Borel 45 | 3,24 - 12 |3,22¢) 14 |3,205]| Glacial sand Hari, cloar, D Sufficiont sum~ly: a dam is used for stock.
"alkalinot,
' iron
NOTE—AII 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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HEIGHT TO WHICH

LOCATION PRINCIPAL WATER-BEARING BED
WATER WILL RISE
BT, TYPE |DEPTH | ALTITUDE r TEMP. %S}f T§
OF oF WELL CHARACTER OF IC! YIELD AND REMARK
No. Above (+) S
14 | Sec. | Tp. | Rge. | Mer.| WELL WELL | (bovesen [£00Ve (1)) o | Depth | Elev. Rt Homor OF WATER WATER WATER
Surface (in °F.) IS PUT
5 SE. B3> |9 3¢ |3 Juz 7 13,285 0 3,255 5 3,275 Recent sand Soft, clear D Sufficiont sumnmly; a spring is used for
stock,
5 7. B35 v ® | Dus 5 |3,kc0 - 1 B,399 Recent silt Hard, clear, S Intermittent supmly.
"alkaline® ‘
!
T [NE. B5 | R i 15 |3,25C - 5 B2l Glacial drift 'Har:l, clear, S Insufficient for local needs.
o .

2lkaline®

NoOTE—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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