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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY 

OF. o ••••••••• o •••• • ••••• N0 . 15 

SASKATCHEWAN 

INTRODUCTION 

Lack of rainfall during the years 1930 to 1934 over a 

large part of the Prairie Provinces brought about an aoute 

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 situation the Geological Survey began an extensive 

study of the problem from the standpoint of domestic uses and 

stock raising . During the field season of 1935 an area of 

801 000 square miles, comprising all that part of Saskatchewan 

south of the north boundary of township 32 , was systematically 

examined, records of approximately 60,000 wells were obtained, 

and 720 samples of water were collected for analyses . The 

facts obtained have been classified and the information pertain­

ing 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 looal 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 is being published in reports, one being issued 

for each municipality. Copies of these reports . are being sent 

to the secretary treasurers of the municipalities and to certain 

Provincial and Federal Departments, where they can be consulted 

by reeiden.ts of the municipalities or by .-ther persons, •r they 

may be nbtained by writing direct to the Director, Bureau •f 

Economic Geology, Department of Mines, Ottawa. Should anyone 

require more detailed information than that contained in the 

reports such additional information as the Geol~gical Survey 

possesses can be obtained on applicatien to the director. In 

making such request the applicant should indicate the exact 

location of the area by giving the quarter section, township, 

range, and meridian eoncerning which further information is 

desired. 

The rep~rts nre written principally for farm 

residents, municipal bodies, and well drillers who nre either 

planning to sink new wells or to deepen existing wells. 

Technical terms used in the reports o.re defined in the glossary, 

How to Use the Report 

.fulyone desiring information about ground water in 

any particular locality should r ead first the part dealing 

with the municipality a s a whole in order to understand more 

fully the part of the r eport that deals with the place in 

which he is interested. At the same time he sh~uld study the 

two figures accompanying the report. Figure 1 shows the 

surfac6 and bedrock geology as related to the ground water 

supply, and Figure· 2 shows the relief and the l•oation ar..d 

type of water wells. Relief is shown by line~ of equal 

':llevatien called "ocn:bours". The elevation abeve sea-level 
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is given nn s~me or all of the contour lines ~n the figure, 

If one intends to sink a well and wishes te find 

the approximate depth:to a water-bearing horizon, he must 

learn: (1) the e l evation of the site, and (2) the probable 

elevation of the water-bearing bed. The elevation ~f the well 

site is obtained by marking its position on the map, Figure 2, 

and estimating its elevation ~Qth respect to the two contour 

lines between which it lies and whose elevations a r e given on 

the figure. Where contour line s are not shown on the figure, 

the elevations of adjacent wells as i ndicated in the Table of 

Well Records a ccompanying each report oan be used. The 

approximate elevation of the wat er-bearing horizon at the well-

site can re obtained from the Table of Well Records by noting 

the elevation of the water-bearing horizon in surrounding wells 

and by estimating from these known elevations its elevation at 
1 

the well-site .- If the water-bearing horizon is in bedrock 

the depth to water can be e stimated fairly ac~urately in this 

way, If the water-bearing horizon is in uncons~lidated deposits 

such as gravel , sand, clay, or gl acia l debris , however, the 

estimated elevation is less reli~ble , because the wat e r-bearing 

horizon ma.y be inclined, or may be in l enses or in sand beds 

w!.ich may lie at vuri~us horiz~ns and may be of small lateral 

extent. In calculating t he dopth to water , ca r e should be taken 

that the water-bearing horizons sel ected from the Table of Wel l 

Records be a ll i n the same geolo ~ ical horizon either in the 

glacial drift or in the bedrock~ Fr~m the data in the Table 

l If the well-site is near the edge of the municipality, 
the map and rep~rt dealing with the adjoining 
municipality should be consulted in order to obtain the 
needed information about nearby wells . 
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of Well Records it is nlso pos sible to fo rm some idea of the 

quality and quantity of t he wate r like ly to be found in the 

proposed well. 
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GLOSSARY OF TERMS USED 

Alkaline. The term "alkaline" has been applied 

rather loosely to some ground-waters. In the Prairie 

Provinces, a water is usually described as "alkaline" when it 

contains a large amount of salts, chiefly sodium sulphate and 

magnesium sulphate in solutiono Water that tastes strongly of 

common salt is described as 11 saltyn. Many 11 alkaline" waters may 

be used for stock. Most of the so-called 11 alkaline 11 waters are 

more correctly terrned 11 sulphate waters 11
• 

Alluvium. Deposits of earth, clay, silt, sand, 

gravel, and other materi al on the flood-plains of modern streams 

and in lake beds. 

Aquifer or Water-bearing Horizon. A water-bearing 

bed, lens, &r pocket in unconsolida ted deposits or in bedrock. 

Buried pre-Glacial Stream Channels, A channel 

carved into the bedrock by a stream before the advance of the 

continental ice-sheet , and subsequently either partly er wholly 

filled in by sands , gravels, and boulder clay deposited by the 

ice-sheet or later agencies, 

Bedr~ck. Bedrock, as he r e used, r efers to partly 

or wholly consolidated deposits of gr ave l, sand, silt, clay, and 

marl that are older than the gl acial drift. 

Coa l Seam, The same a s a co a l bed. A deposit ~f 

ca rbonaceous material formed from the r emains of plants by 

partial decomposition and burial. 

Contour. A line on a map joining points that have 

the same elevation above sea-level. 

Continent a l Ice-sheet. The great ice-sheet that 

covered most of the surface of Canada many thousands of years 

age. 
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Escarpment . A cliff or a r el atively steep slope 

separating leve l or gently sloping ar ens. 

Flood-plain. A fl at part in a river valley 

ordinarily above water but cove r ed by water when the river is 

in flood. 

Glacial Drifto The loose , unconsolidated surface 

deposits of sand, gravel, and clay, or a mixture of these, 

that were deposited by the continent a l ice-sheet. Clay 

containing boulders forms part of the drift and is referred 

to as glacia l till or boulde r clay. The glacial drift 

occurs in several forms: 

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

(includes areas where the gl acia l drift is very thin and the 

surface uneven). 

(2) Terminal Moraine or Moraine . A hilly tract 

of country formed by glacia l drift that was laid down at 

the margin of the continenta l ice-sheet during its r etreat. 

The surface is cha racteriz ed by irregular hills and undrained 

basins. 

(3) Glacial Outwash . Sand and gravel plains or 

deltas formed by streaIDts that issued from the continental 

ice-sheet. 

(4) Glacial Lake Deposits. Sand and clay plains 

formed in glacinl l akes during the retreat of the ice-sheet. 

Ground Watcro Sub-surface wat er, or water that 

occurs below the surface of th e land. 

Hydrostatic Pressure . The pressure that cau se s 

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

Impervious or Impermeable . Bed s, such as fine clays 

or shale, are considered to be impervious or impermeable when 

they do not permit of the perceptible passage or movement of 

the ground water o 
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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, gr avel, and sandstone . 

Pre-Glacial Land Surface . The surfa ce of the land 

before it was covered 17 the continent a l ice-sheet . 

Recent Depos i ts, Deposits that have been l aid down 

by the agencies of nate r and winC:. since the disappear ance of 

the continenta l ice- sheetc 

of alluvium and glac ;_al drift consisting of loose sand , 

gravel, clay, o.nd couldar ;-; that O"Terlie the bedrock. 

Wat e r Table o 'D1e ·:.ppe1· limit of the part of the 

ground wholly saturateC. wi t.1:1 water. This may be very near 

the surface or many feet be low it~ 

Wells . Ho l e s sunk into the earth so a s to r each a 

supply of wate r o When no wat er is obtained they a r e r eferred 

to as dry holes~ Wells in which wn.t er is encounte red are of 

three classes . 

(l) Tie Hs in which the water is under sufficient 

pressure to flow above the surface of the groundo These ar e 

called Fkwins_!crtes i an We llso 

(2) Wells in which the wat er is under pressure but 

does not ris e to the surface. The se we lls are called Non-

Flowing Artes i an Wells. 

(3) We lls in which the water does not rise above 

the water ta.bleo Thes e wells a r e called Non- Artesian Wells , 
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED 
TO IN THESE REPORTS 

Wood Mountain Formation. The name given to a series 

of gravel and sand beds which have a maximum thickness ef 50 

feet, and which occur as iselated patches on the higher parts 

of Wood Mountain . This is the youngest bedrock formation and, 

where present, everlies the Ravenscrag formation . 

Cypress Hills Formation. The name given tw a series 

of conglomerates and sand beds which occur in the southwest 

corner of Saskatchewan, and r ests upon the Ravenscrag or older 

formations. The formation is 30 to 125 feet thick . 

Ravenscrag Formation. The name gi~en to a thick 

series of light-coloured sandstones and shales containing wne 

or more thick lignite coal seams, This formation is 500 t• 

1,000 feet thick, and covers a large part of southern 

Saskatchewan, The principal coal deposits of the province 

occur in this formation. 

Whitemud 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 c•arse, limy sand beds having a maximum thick-

ness of 40 feet. 

Eastend Formation. The name given to a series of 

fine-grained sands and silts . It has been r ecognized at 

various localities over the southern part of the province, 

from the Alberta boundary east to the e scarpment of Missouri 

coteau. The thickness of the formation se ldom exceeds 48 feet, 

Bearpaw Formation, The Beo.rpaw consists mostly of 

incoherent dark grey to dark brownish grey, partly bent•nitic 

shales, weathering light grey, or, in places where nru.ch iron 
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is present, buff. Beds of sand e ccur in places in the 

lower part of the formation, It forms the uppermost bedrock 

formation over much of western and southwestern Saskatchewan 

and has a maximum thickness • f 7t0 feet • r somewhat more, 

Belly River Formation . The Belly River consists 

mostly of non-marine sand , shale, and coal, and underlies 

the Bearpaw in the western part of the area . It passes 

eastward and northeastward into marine shale. The principal 

area • f 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 co:tner of the 

area it ha s a thickness of several hundred feet. 

Marine Shale Series . This series of beds consists 

of dark grey to dark brownish grey, plastic shales, nnd 

underlies the central and northeastern parts of Saskatchewan, 

It includes beds equivalent to the Bearpaw, Belly River, and 

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

Rural municipality No. 15 is an area of 324 square 

miles located along the International Boundary in the Wood 

Mountain upland area in the western part of southern Saskat­

chovvan. The municipality consists of nine townships, 

described as tps. 1, 2, and 3, ranges 7, 8, and 9, w. 3rd 

mer. The centre of tho municipality is approximately 100 

miles southwost of the city of Moose Jaw, and 75 miles south­

southeast of Swift Current. The greater part of the area is a 

plateau into which have boen cut many valleys and coulees, the 

larger of which are now occupied by Bluff , McEaohern, and Horse 

creeks. The eastern part of Pinto butte forms an east-west 

drainage divide extending across the northern townships of the 

municipality. 

From elevations of approximately 2,600 feet above 

sea-level in the southeast corner the ground surface rises in 

a northwesterly direction to elevations exceeding 31 200 feet 

above sea-level in the northwestern part of the municipality. 

The rugged topography of the municipality makes the area 

generally unsuitable for farming, and it is given over largely 

to grazing. Since the population is very small the demand for 

water for domestic purposes is not great, but considerable 

supplies are required for stock . Springs and spring-fed creeks a.re 

numerous throughout the area and supply sufficient water for 

the stock at most points . However, wells have been dug in a f6W 

localities. The ground water is being derived from the Recent 

alluvial deposits in the valley bottoms, from the glacial drift 

that mantles the remainder of the area6 and from the underlying 

bed.rock formations. Wells are not numerous enough, however, to 

make possible the aooura-te ~raoing of wa.ter-hearj.ng horizons 

over an extensive area. 
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Water-bearing Horizons in the Unconsolidated Deposits 

The Recent alluvium along the valley bottoms of the 

larger creeks is sufficiently thick to form a reservoir for 

surface and spring wutors coming off the hill-sides. Waters 

percolating through boulder clay leach out considorable 

amounts of mineral salts and deposit them in the vo.lley alluvium 

deposits, particularly where thi~ cons.i~te largely of silts 

and fine se.nds.Th.0 ~at er :i.s renu8red often quite 11 alkalino11 and 

unfit for household use. The yield from wells sunk into the 

silts is also very small. In places beds of gravel have been 

encountered in the silts at depths of 15 feet or less, and yield 

water sufficient for 40 to 100 head of stock. Wells into the 

alluvium have been located in sec . 34, tp. 1, range 8, and seo. 4, 

tp. 2 1 range 8, and fairly largo supplies are probably to be found 

at many points in the flats of the larger valleys. 

Many thousands of years ago a continental ice-sheet 

passed in a southwesterly direction over the province of 

Saskatchewan. As it advanced it deposited a layer of drift upon 

the bedrock. Such a veneer of boulder clay or till covers the 

bedrock over the greater part of this municipality. The till is 

composed largely of a yellowish brown clay grading into a more 

compact, bluish grey clay at depth. Boulders and occasional beds 

or pockets of sands and gravels are interspersed irregularly 

through the clay. The thickness of the drift varies greatly being 

loss th~n 10 feet on many of the hill-sides , and probably not 

exceeding 50 feet at any point in the municipality. Wells sunk 

entirely in the boulder clay yield very small supplies of 

generally highly mineralized water . Where sand .beds have been 

encountered at shallow depths these form a source of larger 

supplies of soft or moderately hard. slightly mineralized water 

for household use and for watering a fe'W head of stock. The 

fow wells that have tapped pockets or lenses of gravel yield 

sufficient water for 10 to 40 head of stock. These generalizations 
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arc based on meagre information collected at widely separated 

localities in the municipality. They aro believed to bo 

sufficiently substantial, however , to give u fairly accurate 

con~eption of the quality and quantity of ground wuter to be 

expected from the various types of deposits that make up the 

drift covering of the area . Gravels a.re in many places found 

in greater concentrations near the bottoms of slopes and wells 

so situated yield tho best supplies obtainable from the drift. 

On the uplands there is little evidence on the surface of the 

presence of the more porous beds in tho drift, so that it is 

often necessary to sink several shallow wells before an 

adequate supply of water is scoured . Throughout the south­

eastern half of township 3, range 7, and most of township 3-, 

ranges 8 and 9, residents who have sunk wells into the drift 

without obtaining adequate supplies of ground water are advised 

to continue the wells down into the underlying Ravenscrag bedrock 

formation, from which fairly large supplies are generally 

obtainable. At other places in the municipality the bedrock 

underlying the drift is less productive and more extensive 

prospecting in the Recent alluvium and glacial deposits is 

advisable. 

Water-bearing Horizons in the Bedrock 

Three formations known as tho Ravenscrag, Eastend, and 

Bearpaw, have been recognized in this municipality. The areal 

distribution of these three f ormat1ons in the township is in­

dicated on Figure 1. The Ravenscrag is the uppermost of the 

three formntions 1 and is confined to the areas of higher 

elevation in township 3, ranges 7, 8, and 9, where it eithor 

outcrops at the surface or immediately underlies the glacial 

drift. The formation consists of yellow to brown clays and 

shnles, coarse bluish or greenish grey sands, and thin soams of 

lignite coal. In many places the sands are firmly cemented and 



form ledges which outcrop along the valley sides. The sand 

beds and coal seams form the water-bearing horizons in the 

Ravenscrag formation and are the best source of ground water 

in the bedrock of the municipality. Springs occur at many 

points on the slopes where the Ravenscrag beds are out-

cropping or lie within a f fJW feet of the surface. Many of the 

springs flow continuously throughout the year and are the 

sources of the creeks. By excavating reservoirs around these 

springs a water supply sufficient for fairly large herds of 

stock is obtainable. At other places both on the slopes and on 

the uplands wells sunk to depths ranging from 10 to 40 feet 

encounter the water-bearing sand beds and coal seams of the 

formation. The yield from individual wells is variable. Two 

of the wells investigated yield small supplies , but in general 

sufficient water for 10 to 50 head of stock is obtainable at 

shallow depths , and one well located on Si.i, sec . 2), tp. 3, 

range 9, yields sufficient water for 100 head of stock. 

Some 25 to 40 feet of fine grey silts and sands, com-

prising the Eastend formation, underlie the Ravenscrag formation 

at an approximate elevation of 21 950 feet above sea-level in the 

NE. corner of township 2, range 7, and due to a slight north-

westerly rise of the bedrock, at an elevation approximately 100 

feet higher in the northwest corner of the municipality, The 

Eastend has approximately the same areal ex.tent as the overlying 

Ravenscrag beds. The sandy nature of the Eastend formation 

suggests that it will prove to be water-bearing . Since it is 

covered in most places by the Ravenscrag formation, and also by 

100 feet or more of glacial drift , it is questionable if the 

necessity will arise for sinking wells through the upper beds into 

this formation;. 
I 

' 
The :Ea.stend formation becomes shaly towards its base and 

grades downward imperceptibly into the compact, b~f't to yellow-

brown weathering, dark grey marine shales that comprise the Bearpaw 
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f ormAtion. Thin beds of brownish grey sands, generally of 

limited areal extent, occur sparingly through the uppor po.rt 

of the shale. At greater depths, however, the shale contains 

a considerable amount of bentonite which tends to make it 

very compact and generally a very poor reservoir for ground 

water. The Bearpaw innnediately underlies the drift throughout 

the southern two-thirds of the municipality and in the lowlands 

in the northern parts of township 3, ranges 7 and s. 

The Bearpaw formation is found to yield larger 

supplies of water of better quality in this municipality than 

are generally found in this formation in other areas. The shalo 

that cam.prises the greater pa.rt of the formation usually yields 

only small seepages of generally highly mineralized water. In 

areas where the ~verlying drift is thin and the shale has been 

exposed to the weathering action it becomes more porous. Wells 

sunk to depths not exceeding 30 feet into the shale in the south­

western part of the municipality yield sufficient quantities of 

water for 10 to 20 head of stock. Another aspect of the shale 

lending to its productivity in this area is the presence of 

fairly extensive beds of sand. Wells that have penetrated these 

beds yield water of better quality than that derived from the 

shale. The yield in a few of the wells is sufficient for 50 

head of stock. In places where the sand beds come to the surface 

along the sides of valleys or lie within a few feet of the 

surface springs occur. Two of these springs examined were re­

ported each to yield sufficient quantities of vrater for 10 head 

of stock. No deep drilling has been done in the areas underlain 

by the Bearpaw formation. It is improbable, however, that any 

large supply of water will be obtained at depths greater than 50 

feet from the surface. 

At points some 20 miles west of the western boundary of 

this municipality the Bearpaw formation is known to be underlain 

by the Belly River formation, which is composed largely of sand beds. 
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In the areas examined the formation was water-bearing . It 

would be necessary, however, to drill to depths of 200 to 400 

feet even in the lowlands part of this municipality before the 

Belly River horizon would be encountered, and there is no 

assurance that if the sand beds were penetrated that they would 

prove to be water-bearing. Residents of the southern tw'o-thirde 

of the municipality are better advised to confine their searoh 

for water to the drift or to the upper 50 ~eet of the under­

lying Bearpaw formation. 



-16-

GROUND WATER COND ITIONS BY TOli'VNSHIPS 

Township 1, Range 7 

This entire township is devoted to ranching and there 

are very few residents in t he area . The demand for domestic 

water supplies is, therefore, very small and adequately met by 

shallow seepage wells situated close to creeks . Much greater 

supplies are required for the stock in pasture . In years of 

normal rainfall ample supplies are found in sloughs and in the 

creeks . When this source fails the stock must be driven to the 

springs occurring on the higher land to the north . 

Recent stream deposits of silts, sands, and gravels 

ocour along the creek valleys. The silts are generally only 

sparingly water-bearing, but elsewhere in the municipality where 

beds or pockets of sands and gravels have been encountered 

supplies sufficient for 15 to 50 head of stock ar e obtained. 

These pockets lie within 15 feet of the ground surface . They 

are not generally continuous and several wells may be sunk in 

these areas without striking one of these aquifers . Only by 

testing can their location be determined . As the alluvial de­

posits in the valleys of ten contain l ar ge amounts of mineral 

salts ground water obtained from them i s often highly 11 alkaline11 , 

and although the water may not be fit f or dcmestic use it is 

quite satisfactory for stock . 

No information was obtained r egarding the producing 

properties of the glacial drift that covers the r emaining parts 

of the township . It consists l ar gel y of impervious boulder clay 

or till . Isolated pockets of "1'1/3.ter-boaring sand and gravel un­

doubtedly occur in the boulder clay a t some points, but the 

quality or quantity of water to be expected from them is not known. 

The Bearpaw formation underlies the whole township, but 

as yet has not been penetrated by wells a t any point. At several 

places it has been found outcropping at the surface . The depth 

of covering of glaoial drift probably nowhere exceeds 25 feet . 



-17-

In nearby townships water is being derived from tho Bearpaw 

formation, so that it is probable that ground water could also 

be obtained from the shalos and sandy beds underlying the 

glacial drift in this township. Supplies obtained from in­

dividual wells should be ample for 15 to 50 head of stock. 

The quality of water obtainable is uncertain. In some 

instances goo.d water is found in the Bearpaw formation, but in 

many wells it is very highly mineralized. It is, however, 

satisfactory for stock use. 

Township 1, Range 8 

The small supplies of water required for domestic 

purposes in this township are obtained from shallow wells dug 

into the Recent alluvium in the valleys, and the mnntle of 
glacial drift which caps the hill-sides. The Recent deposits 

occurring in the valley of McEachern creek and its tributaries 

consist of silts, sands, and gravels . Wells 15 feet deep, or 

less, on section 34, obtain water supplies sufficient for 15 to 

50 head of stock from these silts and gravels . This yield is not 

sufficient for local farm requirements, but additional stock water 

is obtained from the creek and from springs . The water from all 

wells in the creek beds contains large amounts of dissolved 

mineral salts, which in some instances makes the water unfit for 

domestic use. Similar supplies can be expected in other parts of 

the valleys. 

The glacial drift covering the township consists of 

boulder olay which is too impermeab l e to be a good source of ground 

water. A few shallow seepage wells have been dug into the clays, 

but they produce only small quantities of highly mineralized water. 

No sand or gravel aquifers have been encountered in these wells, 

but such doubtless occur in some localities and should be found at 

depths not exceeding 35 feet. The water from these pockets would 

undoubtedly contain fairly large amounts of .mineral salts in solut,on, 



but should be of better quality than the water obtained from 

the Reoent deposits . The yield from wells sunk in the drift 

of the uplands will probably not be as large as from wells 

located in the creek flats . 

The Bearpaw formation underlies the glacial drift 

throughout the entire township . As no wells have as yet 

penetrated the formation in this township its local water­

bearing characteristics are not known. The formation will 

doubtless possess similar properties to those it -exhibits 

in the nearby townships. Water having a high content of 

dissolved mineral salts should be available at most points in 

the township f'rom wells dug to depths not exceeding 50 feet . 

In some places the water will probably be found to be too 

highly mineralized for domestic use. Where only the heavy 

clays and shales are penetrated the water supplies available 

will doubtless be very small, but where the shales are more 

sandy supplies ample for 25 or more head of stock are to be 

expected. The Bearpaw formation seems to offer the best 

possibilities of ground water supplies · in this township . 

Township 1 , Range 9 

So far as could be learned no wells have been sunk in 

this township. The entire area is given over to grazing and 

the ground water requirements of stock are supplied by the 

creeks and a few springs on the valley sides, two of whioh 

are shown in Figure 2. 

Both the Recent alluvium covering the valley bottoms 

and the layer of glacial drift exposed elsewhere over the 

township can be expected to form sources of domestio supply in 

the event of settlement in the area. Pockets of gravel occur 

interspersed through the upper 15 feet of the alluvial deposits 

covering the bottoms of MoEachern and Blui'f creeks. The pockets 

a.re not generally continuous over any great length in the valleys. 
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and hence careful prospecting nt shallow depths may be necessary 

before any large water supply is obtained. Much of the water 

found in the silts is highly mineralized and not fjt for drinking, 

but supplies from the more extensive gravel beds generally are 

suitable for all domestic requirements. 

The boulder clay will yield only small seepages of 

water, but isolated sand and gravel pockets in it are expected to 

be water bearing. Considerable difficulty may be experienced in 

locating such reservoirs, as their presence is not generally 

indicated on the ground surface. These pockets are to be ex­

pected within 35 feet of the surface, and are probably more 

plentiful in the dirft of the northern parts of the township 

than in the south. Water obtained from such sources is generally 

hard and slightly mineralized. Tho yield from individual wells 

sunk in the drift in any part of the municipality is not large, 

but is usually sufficient for household needs and for 10 to 20 

head of stock. 

The Benrpnw formation underlies the glacial drift 

throughout the whole township. No outcrops have been recorded, 

but the presence of springs in the coulees and valleys indicates 

that the formation lies very close to the surface on the slopes. 

These springs provide wu.ter for the stock and feed the creeks 

traversing the area. Wells sunk at any point in the township 

should obtain water from the sands or shales of the Bearpaw form­

ation at depths not exceeding 50 feet. The water will probably 

be highly mineralized and may not be suitable for domestic use. 

Supplies ample for at least 10 head of stock may be expected from 

individual wells. 

Township 2# Range 7 

This township is not settled and is devoted entirely 

to stock grazing. The water requirements for stock use are being 

met by sloughs and creeks and by the numerous springs occurring in 

the northern part of the township. 
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Stream deposits of silts, sands, and gravols occur in 

tho vnlleys of tho creeks. The sands and gravels generally 

occur in isolated pockets interspersed through the silts and 

form fairly large reservoirs for ground water. Elsewhere in the 

municipality these pockets are tapped by wells usually not 

exceeding 15 feet in depth. It may be necessary to sink several 

test holes before locating such an aquifer, as the lenses are 

not usually continuous along the valley bottoms. Water from 

these deposits in this district is commonly very highly mineral­

ized and at some places to such an extent as to be unsuitable 

for drinking. The yields to be expected from individual wells 

vary depending largely upon the si1& of the pocket tapped. The 

quantity is expect ed to be sufficient for 10 to 50 head of stock. 

Glacial till, or boulder clay, covers practically all 

the tovmship. The thickness of the glacial drift is not known, 

but probably does not exceed 50 feet at any point. Only one well 

has been sunk into the boulder clay and it gives very little 

information as to its water-bearing properties . This well, on 

NW.t, section 18, sunk to a depth of 14 feet, yields a small, 

intermittent water supply. The water has a very high content of 

dissolved mineral salts and is not suitable for household use. 

Pockets of water-bearing sands and gravels scattered through the 

boulder clay are to be expected, and such doubtless exist in the 

drift at many points in the township. They should be found by 

careful testing at depths generally less than 35 feet. The water 

will likely be hard, but generally of good quality. Supplies 

will not be large and it is improbable that any one well will 

produce more than enough water for 25 head of stock. 

Raven.scrag, Eastend, and Bearpaw bedrock formations occur 

in this township. The areas in which each of these formations is 

encountered immediately beneath the layer of glacial drift is in­

dicated on the accompanying map, Figure 1. The Ravenscrag formation 
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exists on the uplands in the northern sections, and is probably 

the source of the springs occurring along the valley sides. 

Ground water has been found in wells tapping the Ravensorag 

formation in the township to the north, and water conditions of 

this formation will probably be similar in this area. The water 

occurs in sand beds near the top of the formation . As the glacial 

covering is thin in this area the water-bearing beds shouid be 

encountered in wells usually not exceeding 50 feet in depth . 

Water of good quality is to be expected and supplies should be 

ample for 15 to 30 head of stock . 

The Eastend formation underlies the Ravenscrag form­

ation and occ\irs i:rrnnediately beneath the drift in a narrow area 

extending along the base of the northern hills , as shown on the 

map . Little is known of the water-producing properties of the 

Eastend formation in this area, but due to its sandy nature small 

supplies at least are probably to be found in it. The water may, 

however , be highly mineralized. 

Throughout the remainder of the township the Bearpaw 

formation occurs i rrnnediat el y beneath the glacial drift. Water 

conditions will doubtles s bo similar to those in nearby townships 

where a few wells have penetrated the formation . Highly mineralized 

water may be expected f rom t he shale or from thin sand beds inter­

spersed through it at depths ranging from 15 to 30 feet. The 

quantity of water to be expected in any one well cannot be foretold 

as great variations exist among wells producing at present from this 

horizon. Some wells yield only very small supplies, whereas the 

yield from others is ample for 30 to 60 head of stock. 

Township 2, Range 8 

The ground wat er supply for the MoEachern settlement in 

the southern part of the township is obtained from a good well on 

NW.t , section 4, and from severa l less productive, shallow seepage 

wells. In years of subnormal precipitation these l atter wells do 

not provide sufficient water. 
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The well located in the valley on section 41 derived 

its supply from a gravel bed at a depth of 12 feet. The water 

from this well is of good quality and the supply is adequate 

for more than 100 head of stock . This well is exceptional and 

water supplies us large as t his are to be expected at all points 

in the valleys, but where sand or gravel lenses can be located 

by testing good supplies should be found . 

A covering of glacial till, or boulder clay, the thick­

ness of which has not been determined, occurs over the township , 

Although the drift consists mainly of impervious clay there are 

also present generally isolated pockets and beds of water-bearing 

sands and gravels. The location of such beds ce.iinot be ascer­

tained except by car eful testing. It is probable, however, th.a.t 

they will occur within 35 feet of the ground surface. Water of 

fairly good quality should be obtained, but large supplies are not 

to be expected. 

The Ravenscrag fonnation underlies the glacial drift 

in the northeastern part of the township, as indicated on the 

map, Figure 1. No wells have been sunk in this area, but from 

information obtained in adjacent townships it appears that 

water-bearing beds of sand occur in this formo.tion and should lie 

within 50 feet of the ground surface. Water from the Ravenscrag 

formation is of good quality, and individual wells should yield 

supplies ample for at least 20 hea1 of stock . 

Ground water a lso occurs in the Bearpaw formation which 

underlies the glacial deposits in the r emaining area. In the 

township immediately to the west water supplies are being obtained 

from wells tapping the Bearpaw formation at depths of 15 to 30 

feet. The water is highly mineralized and is not always suitable 

for domestic use but is satisfactory for stock . Supplies sufficient 

for 15 to 60 head of stock are being obtained from individual wells. 

Similar conditions should exist in the Bearpaw formation in this 

township. · 
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Township 2, Range 9 

Satisfactory water supplies are being obtained at 

several points in this township, both from the glacial drift 

and from the underlying bedrock. 

Recent alluvial deposits of silts, sands, and gravels 

cover the floors of the creek valleys to shallow depths. These 

deposits have not been prospected for ground water but the sand 

or gravel beds which are dispersed through the silts should act 

as reservoirs, for at least small quantities of ground water. 

The water will probably be rather highly mineralized and may be 

unsatisfactory for household use. It is improbable that 

individual wells into the alluvium will yield a sufficient supply 

for stock requirements. 

The glacial till, or boulder clay, which covers all 

other parts of the township is found to include water-bearing 

gravel p:JCkots or thin beds of sand. Tw"o wells located on 

section 32, are tapping aquifers of this nature lying within 50 

feet of the ground surface. The water obtained is soft and of 

good quality. One well produces only sufficient water for 10 

head of stock, whereas the other well yields a supply ample for 

40 head. These gravels are not continuous throughout the drift, 

and in same localities extensive testing may be necessary before 

an adequate ground water supply is obtained. Throughout the 

township the depth of glacial covering ranges from 30 to 50 feet. 

The Ravenscrag formation occurs immediately beneath 

the glacial drift in the upland area of approximately 4 square 

miles in the north-central part of the township as indicated on 

the map, Figure 1. On section 32 it lies immediately below the 

gravel aquifer of the drift, at an elevation of about 31 130 feet 

above sea-level. The sand beds of the Ravensc~ag formation are 

generally wa-ter-bearing,, and supplies of good water should be 

found in this area by sinking wells into the bed.rook to depths 

not exceeding 50 feet from the surface. 
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The Eastend formation underlies the Ravenscrag form­

ation and extends beneath the glacial drift as a ne.rrow fringe 

bordering the highlands area, as sho'Wll on the map. No water 

is being drawn from the Eastend formation in this area, but 

water-bearing beds probably do exist in the formation. The 

water will doubtless be quite highly mineralized, and will not 

be of as good quality as that from the Ravenscrag formation. 

It should not be necessary, however , to sink wells into the 

Eastend formation as ample supplies to meet requirements can 

probably be obtained from the overlying Ravensorag formation 

at shallower depths. 

Throughout the greater part of the township the 

Ravenscrag and Eastend formations are absent , and the Bearpaw 

formation occurs below the glacial drift. Wells 14 to 30 feet 

deep on sections 4, 15, and 27 , are drawing water from the 

Bearpaw shales at elevations of 21 854, 21 930, and 3,191 feet 

above sea-level, respectively . Al though continuous water 

horizons may exist in the formation they are not traceable from 

the information at hand. However , it appears that water is 

present in the upper part of the formation at all points and 

should be found i .IJl.rOOJ.i:i.tqly b0low cir a ·few feeij beneath the 

drift. Water in the Bearpaw formation is highly minerali~ed 

and the water from the well in section 4 is not suitable for 

household use. The supplies being obtained from the wells 

in sections 4 and 15 are sufficient for 15 head of stock, and 

60 head may be watered from the well in section 27. 

Township 3, Range 7 

The ground water supplies in this township are 

adequate for the present domestic and stock requirements. 

Supplies .a.re being derived from the glacial drift and from 

the underlying }te.'ITen.s-0ra.g and Bea.rpaw bedrock .formations. 
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Thin deposits of Recent allurium composed of silts, 

sands, and gravels occur in the valleys. No wells have been 

dug in these deposits, but it is probable that supplies of 

ground water could be obtained from them at shallow depths 

where sand or gravel pockets can be located. Water of fair 

quality is to be expected . 

The surface covering of the remainder of the tO'wn.­

ship is glacial till or boulder clay. Sand or gravel lenses 

lying within 35 feet of the surface have been penetrated in 

five wells in the township and similar deposits may be 

expected in other localities. The quality of the water is 

good, but supplies are small. Individual wells are producing 

only enough water for 5 to 10 head of stock, and in one case 

20 head. 

The Ravenscrag formation irmnediately underlies the 

drift throughout the eastern half and most of the southern part 

of the township, as indicated on the accompanying map,(Figure 1). 

Wells in sections 9 and 10 are deriving water from sandstone beds 

at elevations of 31 017 and 2,925 feet above sea-level, respectively. 

The wa.ter is of good quality in both instances, and supplies are 

ample for 15 and 30 head of stock. Similar water supplies may be 

expected from wells within a maximum depth of 35 feet over that 

part of the area in which this formation occurs. 

The Eastend formation underlies the Ravenscrag and pro­

jects beyond it beneath the drift cover as a narrow strip extending 

through sections 22, 27, and 34 . No wells have been sunk in this 

narrow strip, nor have any been dug deep enough to pass through 

the Ravensorag formation into the Eastend in other localities. 

Water can doubtless be obtained from the Eastend formation, but 

the quality and quantity of the supply to be expected is . inferior 

to that to be derived from the Ravenscrag. However, as water 

supplies a.re to be obtained at lesser depths from aquifers in the 
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overlying Ravenscrag formation there is no necessity for drilling 

deeper in search for wate~ in the Eastend formation. 

The Ravenscrag and Eastend formations are absent in the 

northwestern corner of the township and the Bearpaw formation 

underlies the glaoial dri~ . Water is being derived from blue 

shales of this formation at an elevation of 2,917 feet above 

sea-level on seotion 17 . In a 75-.foot well on seotion 32 the 

shales were reached at an elevation of 21 800 feet. The surface 

of the formation conforms generally with the present land surface, 

and the covering of drift seldom exceeds 35 feet. The well on 

seotion 17 yields a small supply of water of good quality. A 

spring on the same section, believed to issue from the Bearpaw 

formation, produces ample water for 50 head of stock. Water 

supplies of varying quantity and quality are to be e:iCpected 

throughout the northwestern part of the township from wells 

similar to that sunk on section 17. 

Township 3, Range 8 

Good supplies of ground water are available throughout 

the township from the springs occurring along the hill- sides . 

As most of the area is devoted to grazing these springs provide a 

suitable source of water for stock. Only one well has been dug 

in the township. 

The glacial drift that forms a mantle over the whole 

township consisUI ~inly of boulder clay . Very small quantities 

of water might be obtained from the clay but such would probably 

be very highly mineralized. Isolated sand or gravel pockets occur 

in the glacial drift and are ueua.lly found within 35 feet of the 

surfaoe. Careful prospeoting in the drift will undoubtedly locate 

such aquii'ers on marzy of the lower hill-slopes . Hard water of 

good quality will be found in the sands and gravels, but large 

supplies -0annot be expected. 



As shown on the map, Figure 1, the greater part of 

the township is underlain by the Ravenscrag formation. The 

thiolaless of the glacial covering throughout the area is not 

known, but it is believed to be everywhere less than 25 feet. 

Outorope of the bedrock are numerous, and good water issues 

from ma.ny of them as springs. Indications in adjoining town­

ships are that water ooours close to the top of the Ravenscrag 

formation. Thus, throughout the part of this township in whioh 

this formation occurs water should be found in the sand beds at 

depths nowhere exceeding 50 feet. Water from this souroe is 

usually of good quality. The a.mount of water to be obtained 

cannot be predetermined as supplies from existing wells range 

from that required by 10 head . of stock to ample quantities for 

100 head. The well on seotion 32 was dug 30 feet deep to tap 

a water-bearing sand bed at an elevation of 31 045 feet above sea­

level. This sand bed may occur in the Ravenscrag formation or it 

may represent the top of the Eastend formation. The water is 

highly mineralized and more typical of supplies fram. the Eastend 

than the Ravensorag. The supply is ample for 30 head of stook. 

The Eastend formation underlies the Ravensorag formation in most 

places and is probably water-bearing throughout. However. as 

water may be obtained from the overlying Ravensorag formation it 

should seldom. be necessary to sink wells to tap this lower horizon. 

The Bearpaw formation ilmnediately underlies the boulder 

clay in the northeast and southwestern parts of the township. 

Ground water supplies should be obtainable from these shales or 

sand beds of this formation at depths not ·exceeding 50 feet. 

Water from this formation is highly mineralized. and may be suit .. 

able only for stock. 

Township 3. Range 9 

No lack of good ground water has been experienoed by 

the r~ er thia township at any time. As there is only a 
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small number of inhabitants the demand for domestic supplies is 

small. Numerous springs and creeks in the area provide sufficient 

water for the stook. 

Glacial till covers the entire township to depths not 

exceeding 35 feet. Only one well, situated on section 34, is 

deriving water from these deposits. The aquifer in this well is 

a bed of gravel lying 17 feet below the ground surface and 

immediately above the Ravenscrag bedrock f or:mation. The water 

is hard and of good quality and the supply is sufficient for 21 

head of stock. Doubtless similar supplies could be obtained at 

silllilar depths throughout the township. Gravel beds such as 

encountered on section 34 are not generally continuous over any 

large area, so that considerable testing may be necessary before 

an adequate supply is obtained. 

The Ravenscrag formation immediately underlies the 

glacial drift throughout the greater part of the township. as may 

be seen. from. the accompanying map, Figure l. Numerous springs 

issue from outcrops of this bedrock and wells have been sunk into 

the sand beds of the formation on sootions 16 and 23. The 

elevations of the various water-producing horizons encountered 

range from 3,240 to 3,125 feet above sea-level. These aquifers 

may or may not be continuous, but in any case water will probably 

be found to be present ne~r the top of the Ravenscrag f o?."IM.tion at 

all points. The two wells that are tapping the formation are 25 

and 26 feet deep, and it is doubtful if depths greatly in excess of 

these will be necessEi.ry to obtain a water supply in other places. 

Th& quality of the water in all instances reported ts good. The 

well on section 16 yields only a small supply, but sufficient water 

for at least 100 head. of stoek may be drawn from the well on section 

23. A spring on section 9 supplies water for 47 hea.d of stock. 

The Eastend formation underlies the Ravensorag formation 

at an appro:.x±me.te elevation of a.oso feet above sea-level and in 
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small areas in the northeast and southwestern parts of the town-

ship, where the Ravenscrag is absent it is enoountered inun.ediately 

beneath the glacial drift. These areas are shown on the map, 

Figure le No water is being obtained from this formation al though 

some of the more permeable sandy beds are probably water-bearing. 

Although ground water could probably be obtained from the Eastend 
. ' 

formation in those areas in which it underlies the drift, or by 

passing through the overlying Ravonscrag formation at other points 1 

the quality and quantity of water to be expected from this 

horizon are as a rule inferior to that obtained from the Ravensorag 

f orma.tion. 

In the southeast and southwest corners of the township 

the Bearpaw f onnation occurs below the glacial drift. No attempts 

have been made to obtain ground water in these parts of the area, 

but water-bearing horizons doubtless exist here similar to those 

in the Bearpaw formation in other townships. Mineralized water 

could undoubtedly be obtained from the sands or shales at depths 

not exceeding 35 feet. It is improbable, however, that · supplies 

suitable for any large number of stock are to be found 
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STATISTICAL SUMMARY OF VVELL INFORMATION IN RURAL 
MUNICIPALITY OF N0.15 , SASKATCHEWAN 

Township 1 l 1 2 2 2 3 
West of 3rd meridian Range 7 8 9 7 8 9 7 

Total No. of Wells in Township 3 13 2 1 4 16 11 

No. of wells in bedrock 0 0 2 0 0 14 3 

No • . of wells in glacial drift 3 10 0 l 3 2 8 

No. of wells in alluvium 0 3 1 0 0 l 0 0 

Perm.anencl of Water Supply 

No. with permanent supply 3 2 2 0 1 16 11 

No. with intermittent supply 0 11 0 1 3 0 0 

No. dry holes 0 0 0 0 0 0 0 

Types of Wells 

No. of flowing artesian wells 0 0 0 0 0 0 0 
No. of non-flowing artesian wells 0 0 0 0 0 0 0 

No. of non-artesian wells 3 13 2 l ' 4 16 11 

Quality of Water 

No • with hard we. ter 3j13 2 1 4 14 7 

No. with soft water 0 0 0 0 0 2 4 

No. with salty water 0 0 0 0 0 0 0 
No. with alkaline water 0 13 0 l 3 1 l 

DeI!ths of Wells 

No. from 0 to 50 feet deep. 3 13 2 1 4 15 10 
No. from 51 to 100 feet deep 0 0 0 0 0 1 1 

No. from 101 to 150 feet deep 0 0 0 0 0 0 0 

No. from 151 to 200 feet deep 0 0 0 0 0 0 0 

No. fro:gi 201 to 500 feet deep 0 0 0 0 0 0 0 -
No. from 501 to 11 000 feet deep 0 0 0 0 0 0 0 
No. over 11 000 feet deep 0 0 0 0 0 0 0 

I 

How the Water is Used 

No.usable for domestic purposes 3 13 2 0 4 15 11 
No.not usable for domestic purposes 0 0 0 l 0 1 0 
No. usable for stock 3 13 2 1 4 16 11 

No. not usable for stock 0 0 0 0 0 0 0 

Sufficiency of Water Supply 

2 I 1 No . sufficient for domestic needs 3 13 4 16 10 
No.insufficient for domestic needs 0 0 0 0 0 0 1 

No. sufficient for stock needs 0 d 2 0 1 15 7 
No• insufficient for stock needs 3 13 0 l 3 ],. 4 

3 3 To~l !o• in un -
8 9 oipality 

6 9 65 

6 8 33 

0 1 28 

0 0 4 

6 8 49 

0 1 16 

0 0 0 

0 0 0 
1 0 1 

5 9 64 

6 4 54 

0 5 11 
0 0 0 
1 0 20 

6 9 63 

0 0 2 

0 0 0 

0 0 0 

0 0 0 

0 0 0 
0 0 0 

I 

6 9 63 
0 0 2 

6 9 65 

0 0 0 

6 9 64 
0 0 1 

6 8 39 

0 ], 26 



ANALYSES AND QUALITY OF WATER 

Genornl Statement 

Snm.ples of water from ropresentntive wolls in surface 

deposits and bedrock wore to.ken for analyses. Except us 

otherwise statod in the table of analyses tho samples were 

analysed in the lnborutory of tho Borings Division of the 

Goologioal Survoy by the usual stnndnrd mothods. Tho 

quantities of the following constituents were dete rminedJ 

total dissolvod mineral solids, calcium oxide, magnesium 

oxide, sodium oxido by difforence, sulphate, chloride, and 

alkalinity. The alkalinity referred to here is the onloium 

carbonate equivalent of all ~cid used in neutralizing the 

carbonates of sodium, calcium, and magnosium. The results of 

the analyses are given in parts per million--that is, parts 

by weight of the constituonts in 1,000,000 parts of waterJ 

for example, 1 ounce of material dissolved in 10 gallons of 

water is equal to 625 parts per million. The samples were 

not examined for bacteria, and thus a water that may be 

tanned suitable for use on the basis of its mineral salt 

content might be condemned on account of its bncterin content. 

Waters that are high in bacteria content he.ve usually been 

polluted by surface wators. 

Total Dissolved Mineral Solids 

The term "total dissolved mineral solids" as here 

used refers to the residue remaining when n sample of water 

is evaporated to dryness. It is generally considered that 

waters that have less than 1,000 parts per million of dissolved . 

solids are suitable for ordinary use8_ but in the Prairie 

Provinces this figure is often exceeded, Nearly all waters 

that contain more-than ly000 pnrts per million of total solids 

have a taste duo to tho dissolved mineral matter. Residents 



uccustomed to the wo.t0rs mo.y use those that have much more 

than 1#000 parts per million of dissolved solids without any 

mo.rked inconvenience, although most persons not used to highly 

mineralized water would find such waters highly objectionable. 

Mineral Substances Present 

Calcium and Magnesium 

The calcium (Ca) and magnesium (Mg ) content of water 

is dissolved from rocks and soils, but mostly from limestone, 

dolomite, and gypsum. The ca lcium and magnesium salts impart 

hardness to water. The magnesium salts are laxative, 

especially magnesium sulphate (Epsom salts, MgS04), and they 

are more detrimental to health than the lime or calcium salts. 

The calcium salts have no laxative or other deleterious 

effects. The scale found on the inside of steam boilders and 

tea-kettles is formed from these mineral salts . 

Sodium 

The salts of sodium are next in importance to those 

of calcium and magnesium, Of these, sodium sulphate (Glo.uber's 

salt, Na2so4) is usually in excess of sodium chloride (common 

salt, naCl). These sodium salts are dissolved f rom rocks and 

soils. When there is a large amount of sodium sulphate present 

the water is laxative and unfit fo r domestic use. Sodium 

carbonate (No.
2
co3) "black o.lk£>.li 11

, sodium sulphate 11whi te 

alkali", o.nd sodium chloride a r u injurious to vegetation . 

Sulphates 

Sulphates (S04 ) are one of the common constituents of 

natural water. The sulphe.te salts most commonly found are 

sodium sulphate, magnesium sulphate , o.nd calcium sulphate (Caso
4
). 

When the water contains large quantities of the sulphate of 

sodium it is injurious to vegetation. 



Chlorides 

Chlorides are common constituents of all natural wu.ter 

and are dissolved in small quantities from rocks. They usually 

occur as sodium chloride and i f 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 

deposits derived from them, and also f rom well casings, water 

pipes, and other fh . .-tures . More than O.l part per million 

of iron in solution will settle as a red precipitate upon 

exposure to the air . A water that contains a considerable 

amount of iron will stain porcelain, enamelled ware, and 

clothing that is washed in it, and when used for drinking 

purposes has a tendency to cause constipation, but the iron 

can be almost completely removed by aeration £md filtration 

of the water. 

Hardness 

Calcium and magnesium salts impart hardness to water. 

Hardness of water is commonly recognized by its soap-destroying 

powers us shown by the difficulty of obtaining lather with soap. 

The total hardness of a water is the hardness of the water in 

its original state. Total hardness is divided into "permanent 

hardness" and "temporary hardness". Permanent hardness is the 

har~ness of the water remaining after the sample ha s been boiled 

and it represents the amount of mine ral salts that cannot be 

removed by boiling . Temporary hardness is the difference 

between the total hardness and the permanent hardness and 

ropresents the amount of mineral salts that can be removed by 

boiling. Temporary hardness is due mainly to the bicarbonates of 

calcium and magnesium and iron, and permanent hardness to the sulphates 

and chlorides of calcium and magnesium. The permanent ho.rdness 



oan be partly eliminated by adding simple chemical so~eners 

such as ammonia or sodium carbonate, or many prepared softeners. 

Water that contains a large runount of sodium carbonate and 

sma.11 amounts of calcium and magnesium salts ia soft, but if 

the calcium and magnesium salts are present in large a.mounts 

the water is hard. Water that has a total hardness of 300 

parts per million or more is usually classed as excessively 

hard. Many of the Saskatchewn.n water samples have a total 

hardness greatly in excess of 300 parts per million; when the 

total hardness exceeded 3,000 parts per million no exact 

hardness determination was made. Also no determination for 

temporary hardness was made on waters having a total hardness 

less than 50 parts per million . As the determinations of the 

soap hardness in some cases were made after the samples had 

been stored for some time, the temporary hardness of some of 

the waters us they come from the wells probably is higher than 

that given in the table of analyses . 
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WATER FROM THE UNCONSOLIDATED, DEPOSITS 

No samples of ground water either from the unconsolidated 

deposits or from the bedrock formations of this municipality were 

colleoted for analysis. The generalizations here given a.re drawn 

from observations me.de at the wells and from descriptions by resi­

dents of the quality of the water, and from analyses of waters . 

from adjoining municipalities in which water conditions are 

similar . 

Waters from the Recent deposits in the valleys are 

generally very highly mineralized and contain large a.mounts of the 

sulphates of sodium and magnesium in solution. These salts when 

present in large quantities have a laxative effect on man and 

produce scour in stock. In some parts of the valleys the presence 

of the salts is evidenced by the whtteness of the soils. .Any 

water percolating through such deposits will dissolve large amounts 

of the salts . Water from gravel beds in the Recent deposits is 

found to be less highly mineralized than the water from the silts, 

and in some places is considered to be suitable for household use. 

Supplies obtained at shallow depths in gravel beds in 

the glacial drift are soft or moderately hard and since the water 

contains only small quantities of dissolved sulphate salts it is 

considered suitable for all domestic requirements. Water from 

sand beds or gravel beds covered by a gr eater thickness of boulder 

clay is appreciably higher in dissolved salts. The small seepages 

derived from the boulder clay itself are often highly mineralized 

and quite unsuitable for drinking. In general, however, the few 

wells sunk in the drift on the hill-sides in this municipality yield 

water of better quality than is found in wells tapping productive 

horizons in the silts covering the valley floors. 
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Water from the Bedrock 

The water being derived from the Ravensorag formation 

is of good quality and is quite suitable for all farm require­

ments . The water is reported to be soft .in a ffJW of the wells 

sunk into this formation, but the majority of the wells yield 

a hard water. Of the salts in solution, sodium sulphate is 

found in the largest proportion with the carbonates of calcium 

and magnesium and the sulphate of magnesium occurring in lesser 

quantities. Small a.mounts of iron are found in some of the 

waters coming from coal scam aquifers . The Ravenscrag formation 

is the best source of good ground water in the municipality. 

Very little is known about the ~uality of the water from 

the Eastend formation. :L'he water will probably be fairly high in 

dissolved mineral salts, and should be comparable in quality with 

water from the underlying marine shales of the Bearpaw formation. 

These wa.ters may be suitable only for stock. 

ConJJid.erable variation exists in the quality of the 

water from the Bearpaw formation in different parts of the area. 

The water is nearly always found to be highly mineralized, but the 

total dissol"Ved solids in waters analysed ranges from 300 to 

10,280 parts per million with an average of about 2,000 parts per 

million. Water containing such large a.mounts of mineral salts is 

not suitable for domestic use and in some oases is harmful to 

stock. The water being derived from the Bearpaw fo:nnation in th:Us 

municipality is in general of better quality, however, than supplie• 

from this fo:nnation in surrounding districts. This condition may 

be attributed to the presence of more continuous sand beds inter­

spersed through tlJ.a. shale and to the more sandy character of tha 

shale itself. 

Sodium sulphate (Glauber's salt) is the predominant salt 

in solution in waters from the Bearpaw. Tho carbonates of calcium 

and JIJB.gn.es.i.um,..a.nd. in some cases IJodium are present in varying 
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amounts. Magnesium sulphate (Epsom salts) was found in some 

samples. Sodium chloride is always present in tho water. 

These latter two salts are more undesirable in water for human 

consumption~ but if not present in large concentration do not 

render the water unsuitable for stock use . If stock arc being 

fed on dry fodder during winter months the slight laxative 

effect of these salts in solution is by no moans harmful. 

It is probable that tho mineral salt content of the 

water increases with greater depths in the shale. No information 

is available regarding the quality of water that is to be expected 

from the Belly River formation which is believed to occur below 

the Bearpaw formation in the southwostern part of the municipality. 
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. . 1. f -in. 15 • .s~SK.a:..,:,£IEJ.rn. WELL RECORD - Rural Mun1c1pa 1ty o .......................................................... .. ....................... ....................... . 

LOCATION I I HEIGHT TO WHICH PRINCIPAL WATER-BEARING DED 
WATER WILL RISE ·· TEMP. USE TO 

TYPE DEPTH ALTITUDE 
WELL I OF OF W ELL : CHARACTER OF WHICH YIELD AND REMARKS 

No. I (ab ove sea Above ( + ) . . OF WATER WATER WATER 
7;l Sec. Tp. Rge. M er. WELL WELL levelJ B elow ( - ) Elev. Depth Elev. Geolog1cal Horizon (in oF.) IS PUT 

Surface 

_ _ _ , ___ -------- ______ , ___ ----r--- - -r---r--- 1----1--------- ------- 1-------- - - ----------- ---------

1 S'J. 34 1 1 3 · 3 Dug : 14 2, 720 - 9 2, 71 St rerun gravels Hard, clear, D, S Sufficient for 50 head stock only. 
"alkaline" 

2 Niv' . 34 " " 11 Dug 14 2, 745 - 10 2, 73~ Alluvial clay Hard, "alk- D, S Insufficient for 15 head stock . 
. ~ aline", clear 

1 
1 

1'1\i. 9 1 9 3 1 Spring 2,300 0 2,30( 0 2,300 Bearpaw? sandy Hard, clear D, S Sufficient for 10 head stock. 
clay 

2 NW. 17 
11 

n 11 Spring 2,800 0 2,30<o 0 2,300 Bearpaw? sandy Hard, clear D, S Sufficient for 10 head s t ock. 
clay 

I NW. 15 2 7 3 Dug 14 2,300 - 0 2,30(D Glacial drift Hard, iron, D, S Insufficient su~ply; unfit for drinking. 
"alkaline" 

l N\V. 4 2 3 3 Dug 12 2, 723 - 3 2, 72<D Recent gravel Hard D, S Oversufficient for 100 head stock. 

1 S~. 4 2 9 3 Dug 30 2,360 - 7 2,35 6 2,354 Bearpaw clay Hard, clear, S Sufficient for 15 head stock. 
"alkalinel'irw. 

2 N\V. 15 " n " Dug 30 2,960 - 25 2,93' 30 2,930 Bear-paw shale Hard, clear D, S Sufficient for 15 head stock. 

3 NW. 27 n 11 11 Dug 14 3,195 - 4 3,19 4 3,191 Bearpaw shale Hard, clear D, S Suffici ent for oO head stock. 

4 S~. 32 n 11 11 Bond oO 3,185 - 43 3,13' 54 3,131 Glacialgra.vel Soft, clear D, S Insufficient for 10 head stock. 

5 NE. 32 n " " Dug 36 3, 160 - 33 3, 12' Glacial gravel Soft, clear D, S Sufficient for 4o head stock. 

1 NE. 9 3 7 3 Dug 10 3,025 - o 3,0l' S 3,017 Ravenscrag sr;ind Soft, clear D, S Sufficient for 15 head stock. 

2 NW. 10 • 11 11 Bor ed 35 2, 950 - 26 2, 921 25 2, 925 Ravonscrag sand- Hard, clear D, S Sufficient for 30 head stock. 
stone 

3 NE· 17 " " n Bored 33 2, 955 - 35 2, 92( 33 2, 917 Bearpaw? clay Hard. clear D, S Insufficient for local needs. 

4 NE. 19 n 11 n Dug 15 2, t512 - 11 2, 80 12 2, 800 Glacial gravel Hard, clear D, S Sufficient for 3 head stock. 

5 SE. 23 " " 11 Bored 3 2 2,1590 - 2o 2,361 32 2,358 Glacial sand Soft D, S Insu.fficicnt for 2 head stock. 

6 SW. 23 n n " Borvd 21 2,350 - 19 2,36 19 2,361 Glacial sand Soft~ clear D, S Sufficient for 5 head stock. 
I 

I , 6 7 ! NE.; 32 " " n Bored 75 2,33 - 35 2,80 35 2,301 ~lacial gravel Hard, clear, D Insufficient for local needs. 
"al.kalilt}" 

l NW ·I 32 3 g 3 Dug 30 3,075 - 5 3,07c 30 ).o4; Ra~ewerag :man. E'arde t:~m:, D. S Sufficient for 30 head stock. 
c~(t ae.Ild. "'alkali.no• 

1 SW. I 9 3 9 3 Spring 3,240 0 3a24C 0 3.240 Ra~onscrag ala1' loft• atee.r D, S Sufficient for 47 head stock. 

2 SE. 16 11 n " Bor0i 26 3,200 - 14 3,lo(~ Ra.vcnscrag Soft, elaar D, S Insufficient for local needs. 

3 SW. 23 " " " Dug 25 3, 150 - is 3, 13~ Ravens crag clay Bari, clear D, S Sufficient for 100 head stock. 

4 SE. 34 11 " " Dug 17 3,030 - 13 3,01 13 3,017 Glacial gravel Hari, cloar D, S Sufficient for 21 head st ·JCk. 

I I I I ·-

I 
I i , I 

· ··~. ---~ ......... 
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