\ JAN 1 2 1037

CANADA
DEPARTMENT OF MINES

HON.T. A. CRERAR, MINISTER; CHARLES CAMSELL, DEPUTY MINISTER

BUREAU OF ECONOMIC GEOLOGY
GEOLOGICAL SURVEY

PRELIMINARY REPORT

GROUND-WATER RESOURCES
OF THE
RURAL MUNICIPALITY OF ..................
3 No. 21
SASKATCHEWAN

BY
B. R. MacKay, H. H. Beach & D. P. Goodall

Water Supply Paper No. 109

OTTAWA
1936

This document was produced
by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.



eburgoyn
black block


CANADA
DEPARTMENT OF MINES
BUREAU OF ECONCMIC GEOLOGY

GEOLOGICAL SURVEY

GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF
NO. 21

SASKATCHFWAN

BY

B.R. MacKAY, H.H. BEACH, and D.P. GOODALL

WATER SUPPLY PAPER NO. 109



CONTENTS

Il’l'tI‘OduOtiOﬁ 00 04db0ee060000000000006008000000000600G0D0900000G90S00

Glossary of terms UsSed eccececsscccocanconscooasosoasasossosas

Nemes and descriptions of geological formdtions referred to ..

Water«bearing horizons of the municipalibtly ecccecvscecccosasss

Water~-bearing horizons in the unconsolideted deposits se....

Water-bearing horizons in the bedrock scscoscessscsasaocanas

Ground water conditions by townships:

Township 1, Range

Township 1, Renge

Township 1, Range

Township 2, Range

Township 2, Range

Township 2,

Range

Township 3, Range

Township 3, Range

Township 3,

Statistical summary

Range

B e SiGE OF i e S O IO S St e Ye e lotlatate s iale ke
26 s it 1" i "
27’ 1" ] 1 i
25’ i " n i
26 . 11 1t i it
27’ it it " n
25’ i n n 1
26 N it i 1" 1
27s i 1 i "

(O i LIM St e Rmaloyah e o SERe el TLo JIEL e L

Anlipage Bt oualEi NS e T L RER N v G o e e s e e

General statement

90 ®0900000090060d0000C0000C306~0004##00000CO00CO0O0LDO0S

Water from the unconsolidated deposits weocsescseosocossoses

Vet Lk BB EE © e D e ST bl s Vi el

Well records

©6 05004 00@0009000900000006C00000C0CD0000CD0VQCGCEEYAISEOOEDSES

Illustrations

Map of the municipality.

Figure 1.

FPigure 2,

Mep showing surface and bedrock geology
that affect the ground water supply.

Map showing relief and the location and
types of wells,

Page

10

12

14

17

19

20

e

25

241

28

31

33

37

38

38

42

44

45



‘GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF NO. 21

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
s 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 situabion the Geological Survey
began an extensive sbudy of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 squa = 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 pertaining to any well
is readily accessible., The examination of so large an arca
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.



-2“

Publication of Results

The essential information pertaining to the ground
water conditions is being published in reports, one heing issued
for each municipality. Coples of thess reports are being sent
to the secrebary btreasurcrs of the municipalities and to certain
Provineial and Federal Departments, whers they can be consulted
by residents of the municipalitics or by other perscns, or they
may bo obbained by writing direct to the Director, Burcau of
Economie Geology, Department of Mines, Obtbtawa. Should anyone
require more debtailed information than that contained in the
reports such ndditional information as the Geological Survey
possesses can be obtained on application to the director. In
meking such request the applicent should indicate the exact
location of the area by giving the quarter section, township,
‘renge, hnd meridian concerning which further information is
desired.

The reports are written principally for farm
residents, municipel bodies, and well drillers who are either
planning te sink new wells or to deepen existing wells,

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

How to Use the Report

Anyone desiring informetion about ground water in
any-particular locality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of tho report-thab-deals with the place in
ﬁhich he is interested. At the same time he should study the
two figures accompanying the report. Figure 1 shows the |
surface and bedrock geology as related to the gfound water
supply; and Figﬁre 2 shows the relief and the location and

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

elevation called “"contours", The elevation above sea-level



...3.-

is given on some or all of the contour lines on the figure.

If one intends to sink a well and wishes to fine
the approximate depth to a water-bearing horizon, be ﬁust
learn: (1) the elevation of the site, and (2) the probable
élevation of the water-bearing bed. The elevation of the well
site is obtained by merking its position on the map, Figure 2,
an& estimating its elevation with respect to the two contour
lines between,which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the clevations of adiacent wells as indicated in the Table of
Well Rccords accompanying each report can be used. The
approximate elevation of the water-bearing horizon at the well-
site can be obtained f rom the Table of Well Rccords by noting
the elesvation of the water-boering horizon in surrounding wells
and by ostimating from these known elevations its elevation at
e ol eI e e e Ponilg Pomisban o e AR R
tho depth to water can be ostimated fairly accurately in this
way. LIf the water-bearing horizon is in unconsolidated d eposits
such as gravel, aand, clay, or glacial debris, howeover, the
‘¢stimated elevation is less reliﬁble, bacause the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at various horizons and may be of small lateral
extent, In calculating the depth to wator, care should fe taken
that the water-bearing horizons sclccted from the Table of Well
Records bo all in the same goological horizon either in the

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

]

L If tho well-site is near the cdge of the municipality,
the map and report dealing with the adjoining
municipality should be consulted in order to obtain the
neoded informatiorn about nearby wells.
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of Well Records it is alsc possible to form some idea of the
quality and quﬁn‘bi’by of the water likely to be found in the

proposed well,
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GLOSéARY éF TERMé USED

Alkaeline. The term "alkeline" has been applied
rather looscly to some ground waters. In the Prairie
Provinces o water is usually described es Malkaline" when it
contains o large amount of salts, chiefly sodium sulphate and
A magncsium sulphate in solution. Water that -tastes strongly of
commen salt is described as "salty". Many "alkaline" waters may
be used for stock. Most of the so=called "alkaline" weters are

"sulphate waters".

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

streems and in lake beds.

Aguifer or Water-benring Horizon. A weter-bearing

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

Buried pre-Glacial Stream Channels. A chamnnel

. carved into the bedrock by = stream befcre the advance of the
continental ice-sﬁeet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice~sheet or later agoncies.

'Bedrock. Bedrock, ag herc used, refers to partly
or wholly consolideted deposits of gravel, sand, silt, clay, and
marl that are older than the glacial drift.

Coal Seem., The same as a coal bed. A deposit of
carbonaceous material formed from the remains-of plants by
partial decomposition nnd burial.

Contour. A line on a map joining points that have
the some elevation ebove sea=level,

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Canads meny thousands of years ago.
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Escarpment. A cliff .. a rolatively stcep slope
separating level or gently sloping arcas.

Flood-plain. A £lat part in a river valley
ordinerily above wabter but coverod by water whon the river is
in flood.

Glacinl Drift. The loose, unconsolidated surface

doposits of sand, gravel, and clay, or a mixbture of these,
thet wore deposited by the conbinental ice~shest. Clay
containing boulders forms part of the drift and is referred
to as glacial till or boulder clay. The glacial drifd
occurs in several forme:

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

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

(2) Terminal Moraine or Morains. A hilly tract

of country formed by glacial di £t that was laid down at

the margin of the continental ice-sheet during its retreat.
The surface is charactérized by dirregular hills and undrained
basins,

(3) Glacial Outwash. Sand and gravel plains or

deltas formed by streams that issued from ths continenmtal
jce-sheet.

(4) Glacial Lake Deposits. Send amd clay plains

formed in glacial lekes during the retreat of the ilce-sheet.

Ground Weter. Sub=gurface water, or water thst

occurs below the surfece of the land.

Hydrostatic Pressure. The pressure that causes

water in a wsll to rise above the pcint at which it is struck.

Impervious or Impermeable. Beds, such as fine clays

or shale, are comsidered to be impervious or impermeable when
they do not permit of the percootible passege or movement of

the ground water.
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Porvious or Permeable. Beds ore pervicus when

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

Pre=Glacial Land Surface. The surface of the land

=
-

before it was covered by the conbinental ice-sheet.

Recent Deposits. Deposits that have been laid down

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

Unconsolidated Deposits. The mantle or covering

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

Water Tableu The upper limit of the part of the
ground whoelly saturated with water. This may be very near
the surface or many feebt below it.

Wells., Holes sunk into the earth so a5 to reach a
supply of water. When no woter is obtained thoy ars referred
to as dry holes. Wells in which water is epcountered arc of
three classes.

(1) Wells in which the woter is under sufficient

pressure to flow ebove the surface of the ground. These are

called Flowing Artesian Wells.

(8) Wells in which the water is under pressure but
dces not rise to the surface. These wells are called Non-

Flowing Artesian Wells.

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

the water table. These wells are called Non-Artesien 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 gravol and sond beds which have o maximum thickness of 50
feet, and which occur a5 isolated patches on the higher parts
of Wood mountein. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag tormation.

Cypress Hills Formation. The neme given to a series

of conglomerates and sand bedswhioh occur in the southwest
- corner of Saskatchewan, end rest . upon the Ravenscrag or older
formetions. The formation is 30 to 125 féet thick.

Reavenscrag Formation. The name given to a thick

series of 1ight-cploured-sandstones and shales containing one
" or more thick lignite coal seams. This formation is 500 to
1,000 feet thick, and co%ers a large part of southe¥n
Saskatchewan. The principal coal.deposits of the province
occur in fhis formation.

Whitemud Formetion. 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 thic formation grades .

s

in places into coarsé, limy sand beds having a maximum thick-

ness of 40 feet.

Bastend Formation. The neme given to & series of
fine-grained sands and silts. It has been recognized at
various looalities over the southern part of the province,
from the Albe;ta.bound&rywea;t»to ‘the escarpment of Missouri
coteaus, ~ The thickness of the formation seldom oxceeds
A0 feot.

Bearpaw Formation. The Bearpew consists mostly of

incoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron
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is presérnt, buff. Beds of sand occur in places in the
lower port of the formation. It forms the uppermoct bedrock
formation over much of western cnd southwestern Saskatchewan

and has o meximum thiekness of 700 feet or somewhat more.

Belly River Formation. The Belly River consists
3 a

moatly of nop-murine sand, shale, and coal, and underlies
the Bearpow in the western part of the arca., It paasses
eagtwerd und northeastward into marine shale. The principal
aren of vrarsitior is in the western half of the area where
the Belly River is mostly thinner than it is to the west
and includes morine zones. In the southwestern ccrner of thé
area 1t has a thickness of several hundred feet.

Morine Shale Serics. This series of beds consists

@

of dark grey to dark brownish grey, plastic shales, and
underlies the centrsl and northeastorn ports of Saskatchewnn.
It includes beds equivalent to the Bearpaw, Belly River, and

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

Rural municipality No. 21 occupies an area of 324 squere
miles located in the southwestern part of Saskatchewan adjacont to
the International Boundary. The municipality consists of nine
townships described as tps, 1, 2, and 3, ranges 24, 25, and 26,

W. 3rd mer. The Valmarie branch of the Canadian Pacific railway,
on which ere situated the sidings of Nashlyn, Supreme, and Arena,
crosses the northern half of the municipality. The villages of
Consul and Vidora, situated on the Lethbridge-Weyburn line 2 and 4
miles north of the areca, form the chief trading centres for the
community.

The land surface throughout the greater part of the area is
a gently rolling to nearly level prairie land that rises gradually
toward the north from an average elevation of about 2,850 fect above
sea-level along the International Boundary to elevations averaging
slightly more than 3,100 feet along the northern border. The highest
elevation of about 3,500 feet is attained on the top of 0ld Man on
His Back plateau, a prominent topographic feature that occupies a
large part of township 3, range 25, in the northeastern part of the
municipality. The plateau is characterized by steep slopes on its
south and southwestern sides. Toward the north and northwest, however,
slopes are more gentle and merge into the general prairie level along
the northern border of the municipality at an elevation of about
3,150 feet above sea-level. As the area has not been topographically
mapped the relief is not shown by contour lines on Figure 2 of the
accompanying map. The elevations . uoted in the report were determined
by aneroid barometer readings and checked where possible during the
course of the ficld investigation by reference to railway and Boundary
survey benchmarks. As fairly large éiscrepancies in the barometric

readings are bound to occur, the elevations given must be regarded as

only approximate,
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The well-developed drainage system of Battle creck and
its tributaries carries the surplus run-off of the central
lowlands aree southward to Milk river in Montana. Woodpile creck
drains the western part, and East Fork creek the eastern part, of
the southern half of the municipality. Both streams are.tributaries
of Battle creek and join the main stream a few miles south of the
International Boundary. Although neither of these streams flows
for more than a few weeks during the spring, they occupy deep,
stoep-sided valleys, the bottoms of which, in places, lie 60 to
100 fcet below the bordering plains,

Battle creek crosses the northern border of the munici-
pality in sec. 33, tp. 3, range 27, flows southeastward to the
central part of the area, then south to cross the International
Boundary in sec. 4, tp. 1, range 26, In the northern half of the
municipality the stream flows through a wide flat or lowland arca
through which it has eroded a narrow, steep-~sided trench in most
places not exceeding 30 feet in depth., The channel becomes deeper
towerd the south, however, and where it crosses the International
Boundery forms a coulde about & % mile wide and 60 to 80 fcet deep.
Numcrous deep tributary coulées alsc join Battle Creek valley in
this part of the area. Although thae small tribubaries carry water
only during the freshet in spring the main stream channel usually
maintains 1ts flow until midsummer,

Surface water forms the chief source of water in the
municipality. The presence of numerous small coulées, generally
of IOW‘gradienﬁ, offer splendid opportunities of conserving part of
the spring run-off through the construction of dems. This method
of conservation is widely used by the farmers and ranchers, and in
some parts of the area is the only apparent source of drinking water.
In these localities drinking water is obtained by sinking shallow
seepage wells beside the dams or by storing ice during the winter

to supply water for household use during the summer months,
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Water-bearing Horizons in the Unconsolidated Deposits

Stream deposits that occur in narrow strips along the
bottoms of the stresm channcls contributc most of the ground water
supplies obtained in the municipality. Battle creek and some of
its larger tributaries have a relatively low gradient; hence the
flood-plain deposits in these channels consist largely of the
finer sediments, clays, and silts such as would be carried away by
swifter flowing streams. Owing to the fine texture of these
sediments they are not particularly suitable for any large accumu-
lations of ground water and do mot readily yield water to wells.
Small pockets of porous sands and gravels washed down from the
coulée banks may occur, at some places, interbedded with the silts,
along the edges of the coulée flats. Wells penetrating these
porous beds can be expected to yield larger water supplies then
those sunk in silt or clay, unless the latter derive water by
direct seepage from the strcam. Sand and gravel pockets are
encountered more frequently in the smaller coulées where thc run-off
is rapid. Some of these deposits are thinly strewn over the surface
and do not retain a permanent water supply. Wells sunk To sand or
gravel pockets buried under several feet of clay are usually more
dependable during dry seasons. As most of the southern half of the
municipality is taken up by grazing leases, wells are confincd
largely to the northern half of the area., Here wells sunk in the
stream deposits seldom excscd 20 feet in depth, Most of the waters
obtained are hard and generally not highly mineralized, and are
being used for the household drin .ing supply. Several wells situated
in the northwestern part of the municipality yield slightly "alkaline"
water, but this type of water is seldom encountered in the stroam
deposits in other parts of the area.

With the exception of the stream deposits, glacial drift

forms the surface deposits throughout the municipality. The mantle
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of drift was laid down by the groat continental ice-shect thot many
thousands of years ago covercd the province of Saskatchewan. Those
deposits consist mostly of compact grey bouldor clay or till through
which are interspersed a few isolatod pockets of well sorted sands
and gravels. Small areas of morainc, charactorized by irrcgular
hills and uﬁdrained depressions, occur in the central parts of
townships 1 and 2, and along the eastern border of township 3, range
25, An extensive lowland arca comprising about 13 square milcs south
of the railway in the vicinity of Nashlyn, in the northwestern part
of the area, is overlain by glacial lake clay. Lake clay also over-
lies parts of sec. 12 and 13, tp. ‘., range 25, on the eastern border
of the municipality, and two small arcas in the vicinity of the
northwestern corner of this township are overlain by glacial lake
sands and silts. Tho lake clay and sands probably overlie the
boulder clay in these arecas,

Well water is not obtained from the lake clay but several
wells and flowing springs located in the northeastern part of township
2, and in the southeastern part of township 3, range 27, yicld water
from beds of fine sand occurring at the contact of the lake clay with
the underlying boulder clay. The springs occur on the banks of Battle
crcek. The sand beds are apparently of small areal extent, as they
have been encountered by wells at only a few isolated points. Depths
of the wells penetrating thesc beds do not exceed 20 feet. These
waters are hard and at some ploaces contain appreciable quantities of
minecral salts in solution, but are used for drinking.

Very little water is obtained from the boulder clay but a
few wells have encountered water-bearing sand and gravel pockets that
occur sparsely distributed through the clay. Depths of these wells
range from 10 to 46 feet. Some of the deeper beds encountercd may
occur at the contact of the glacial drift and the underlying bedrock
formations. A considerable variation is noted not only in the yield,

but in the quality of waters dorived from the glacial till., Some of
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the wells yicld sufficient watcer for housohold use only. Most

of them, however, yield sufficient wator for 10 to 20 head of stock,
and in a few places even larger yiolds are reported. Most of these
waters are hard and at several places are roported to contain
relatively large quantities of the laxative salts, rendering them
unsuitable for domestic purposcs. As these water supplies have been
located at only a few isolated points in the municipality mony farmers

have found it necessary to conserve surface woter or to haul wator,

in some places a distance of several miles.

Water~bearing Horizons in the Bedrock

Outcrops of five bedrock formations have been noted in
this municipality. These are, in L.e descending order of their
occurrence, tho Ravenscrag, Eastend, Bearpaw, Belly River, and Pakowki
formations, the names being derived from the districts in which the
sediments comprising each formation were first studied. The areas
within which each formation is considercd to immediately underlie the
glacial drift are indicated on Figure 1 of the map accompanying this
report. The uppermost or Ravenscrag formation caps 0ld Man on his
Back plateau in the southeastern corner of township 3, range 25,
OQuterops of buff-weathering sandstones and grey shales of this
formation occur along the south and southwestern upper slopes of the
plateau at elevations betweon 3,300 and 3,400 feet above sea-level,
As a large part of the plateau is range land, no wells arc known to
have been sunk to these sand beds anlthough they are considered to be
sufficiently porous to form a potential source of water,

The Eastend formation underlies the Ravensdrag and
immediately underlies the glaciel drift on the lower slopes of the
plateau. As fow outcrops of this formation occur in this vicinity
the character of its sediments are not well known., The formation is

thought to consist of beds of fine grey sand and silt interbedded with
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layers of dark shale in the upper part, to become morce shaly toward
the base, and to gradually merge into the upper part of the under-
lying Bearpaw formation. The bods of fine-grained sand occurring in
the upper part of the Bearpaw may be water bearing, but no wolls eare
known to have been sunk into them ‘n this area. A dry holc sunk to
e. depth of 50 feet in sec. 21, tp. 3, range 25, cncountered shelc,
however, in the lower part of the Eastond or possibly in the upper
part of the Bearpaw formation.

The Bearpaw formation is thought to immediatcly undorlie
the glacial drift throughout the remainder of the municiaplity,
with the cxception of two small areas in townships 1, ranges 26 and
27, where the drift is underlain by older formations. The Bearpaw
is composed almost entircly of grey to black shales interbodded with
a few thin bands of ironstone, and occasionally finc-graincd soand-
stones, Outcrops of the shales occur at intervals along the banks
of Woodpile couléde in thce southwestern part of tho municipality.

No water-bearing horizons ore known to occur in the Bearpaw
formetion in this municipality, but the upper beds of the formation
yield water in the municipality to the cast. Several dry holes,
penctrating Bearpaw shalc, have bec: sunk in the northern third of
this municipality. The decpest of theso, located on sec. 10, tp. 3,
range 26, was put down tec a depth of 190 fect. Should water occur in
this formation it will probably be confined to the upper beds that
occur on the lower slopes of tho plateaus in the northeastorn part of
the areca.

The Belly River formation underlies the Bearpaw formotien
and immediately underlies the drift in at least two smoll arcas in
the southern part of the municipality, This formation consists of
alternating beds of medium- to fine-grained grey sandstone, light to
dark grey and greenish grey shales, and a few scams of lignite coal,
A fault or break in the bedrock coxtends in an east-west diroction across

the southern part of township 1, range 27, and has caused the beds
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immedietely south of the break to be uptilted so that they arc now
sloping to the south at en approximatc angle of 45 degroes. Woodpile
coulée in cutting across this faulted zonc in scetions 8 and 9 has
exposed the entire Belly River scries and part of the underlying
Pokowki shale bordering the foult, This disturbed belt, whore
exposed, is less than half a mile in width and ﬁay not extend beyond
the east and wost berders of this township. North and south of this
belt the flot-lying Belly River beds may be buried under 100 foet or
morc of Bearpaw shale. Flat-lying beds of the Belly River formation
are also exposed farther east in the valley of Battle croeck in the
contral part of township 1, range °5, where erosion by the stream has
removed the overlying Bearpaw. The structural conditions existing in
this part of the arca are not definitely known, but local disturbances
of the strata undoubtedly occur, as the Belly River beds occur at a
highor elevation in this creeck than would be expeccted if they occurred
in their normal, undisturbed position. Their presencc herc, howecver,
may be due to an arching of thc bedrock in this vicinity., In other
parts of the municipality.the Belly River formation may be overlain
by a considerable thickmness of Bearpaw shale, particularly in the
northeastern part where the Boarpaw may have a thickness of 600 to
700 feet, The possibility of obtaining water from the porous sand-
stones and sandy shales of this formation is discussed in tho sections
of the report dealing with the townships in which these potcntial water-
bearing beds may be encountered at moderate depths.

The Pakowki formation is composed of shale greatly resembling
the shale of the Bearpaw formetion. It is probably too compact to
form a source of water in the faulted zome. Its occurrence below the
Belly River formation throughout ‘the remainder of the municipality
limits the search for water in this area to the Belly River and over-

lying formations.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 1, Range 25

The surface of this township is undulating to moderately
rolling, with elevations rising from about 2,800 to 2,900 feet
above sea-level along the International Boundary to 2,975 to 3,000
feet along the northern border. The principal stream of the area
is an eastern branch of Battle creek. Several tributery coulées
join the main stream, which flows southward through the eastern
third of the township. Although these valleys carry water only
during the period of spring run-off or in exceptionally wet seasons
the streams have excavated deep, steep-sided coulées, the bottoms of
which lie in some ﬁlaces 60 feet below the bordering prairies,

As most of the township is used only for grazing the ground
water resources are developed in »aly a few isolated localities.
Weter is obtained for range stock by constructing dems in the small
coulees, thus conserving part of the spring run-off. Small depressions
in the: gravel Tbed of the main stream also retain water for stock
throughout part of the dry seasons.

The stream deposits that occur along the coulée bottoms are
probably the best potential source of ground water in the township,
but a few isolated pockets of water-bearing sand or gravel may occur
interspersed through boulder clay in the upper 25 feet of the glacial
drift. Only three wells are reported as having been sunk in this :
township, all of which obtain water from shallow depths of 20 feet
or less, Consequently, little is known regarding the ground water
conditions existing in the lower part of the glacial drift or in the
underlying bedrock formation. The quantity of water occurring in the
stream deposits will probably vary considerably in different localities,
depending upon the nature and extert of the source beds.  The water
is drinkable, and one well situated in a valley in section 2 yields

moderately soft water. Although adequate yields are obtained from
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thHe fow wells sunk in these deposits they may not be representative
of water conditions exlsting in other parts of the area. Small
coulées and draws that are flocred by only & thin layer of alluvium
are less likely to produce permenent water supplies than the thidker
accumulations of sediments in the large coulées. Where encountered,
however, the waters are expected to carry relatively small amounts
of salts in solution. Wells sunk beside dams and deriving their
water supply by seepage also form sources of drinking water at a few
points in the district. ‘

A few isolated pockets of sand or gravel may occur in the
upper 25 feect of the glacial drift, especially at the base of slopes
or in undrained depressions. Wells sunk to these deposits should
encounter small yields of drinkable water. Due to the irregularity
of occurrence of these pockets it may be necessary in most instances
to sink a number of test holes before locating water. Little if any
water can be expected from the compact boulder clay that forms the
greater part of the glacial drift, but beds of sand and gravel that
may occur at the base of the glacial drift form another possible
source of water in the township. These water-bearing beds, if they
occur, are expected to be of small areal extent and erratic in their
distribution. The thickness of the drift will no doubt vary, but
probably does not greatly exceed 60 feet.

The impervious grey shales of the Bearpaw formation are
thought to immediately underlie the :lacial drift throughout the
entire township, This formetion is not known to be water bearing in
this vicinity end residents are advised to confine their search for
water to the unconsolidated alluvium and drift deposits rather than
to sink deep wells in the bedrock, from which an adequate water supply
cannot be assured.

The Belly River formation is believed to underlie the Bearpaw

formation. Since no wells have penetrated the shales the depth to the



WL

Jower formation has not been determined, but it will probably be
encountered within 350 fect of the surfacc at any point in the
township. The Belly River contains much morc sand than the Bearpaw

and hence will probably be water bearing.

Township 1, Range 26

The surface of the tow ship is deeply dissected by
Battle creek and its numerous tributary coulées. The gencral
slope of the land is to the south from an average elevation of
about 2,950 feet above sca-level in the northern part of the
towaship to elevations ranging from 2,880 to 2,740 fect at the
International Boundary. The lowest elevation is in the valley of
Battle creek where it crosses the International Boundary in section
4, Throughout most of the township the streams occupy steop-sided
coulbes, the bottoms of which are 40 to 60 feet below the general
prairie level.

The ground water resources of the township have not becn
developed, as the entire area is devoted to grazing. Stock obtain
water from Battle creek and its tributaries. Although the streams
seldom maintain their flow throughout the year there is always
sufficient water remaining in deeper parts of the channel to water
stock during periods of drought. These supplies may be increased
at some places by the construction of dams,

The stream deposits are probably the best potential source
of ground water in this area. Battle Creck valley and most of the
trivutary coulées are floored by fairly thick deposits of silts and
fine sands, interbedded in places by irregular pockets of gravel.
Wells sunk to depths of 25 feot or less in these sediments may
encounter moderate to large supplies of drinkable water, cespecially
if the well be located near the main stream channel in the lower part
of the valley bottom. The upper 25 feet of the glacial drift covering
the uplands may also contain small pockets of porous sands and gravels,

especially at the base of steep slopes and in depressions where
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accumulations of hill wash matorials have beon deposited. As the
glacial drift is composed mostly of boulder clays and finc silts
little if any watcr can be cxpected by sinking shallow wells on the
ridges or in areas of the level till plein. A few thin, irregularly
distributed beds of sand or gravel may occur, however, at the base
of the drift and overlying the bedrock., Wherc such beds occur they
are expected to be water bearing.

The glacial drift is thought to be undecrlain throughout
most of the area by the Bearpaw formation. So far as known thesc shales
are non~water-bearing. The oxact thickncss of this formation is not
known, but it probably varies in differont parts, the greatest thick-
ness oceurring in the castern side of the towmship. In the valley of
Battle creek in the central part of the township the Belly River beds
are exposed in several places, indicating a relatively thin layer of
Bearpaw, probably not grcater than 40 feet, in the vieinily of the
creek.

The possibility of large supplies of water occurring in the
porous sands and coal scams of the Belly River formation is quite
favourable, although drilling to depths of 200 feet or more may be
required in same localibies, especially in areas of relatively high
elevation, For a more detailed description of this latber formation
the reader is referred to an earlier section of the report dealing with
the municipality as a whole,

Township 1, Range 27

The surface of this township is moderately rolling to nearly
level prairie sloping gently to the southward from an average elevation
of about 3,000 feet in the north to elevations ranging between 2,800
to 2,900 feet above sea=level in the éouthern part, The lowest
elevation of 2,760 feet is attained in the bed of Woodpile creek where
it crosses the International Boundary in the southwestern corner of
séction 3. This creek drains the western half of the township; the

eastern half is drained by several, small, southeasterly flowing
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tributarics of Battle creek which join the main stream south of the
border.

The ground water resources of the township arc undeveloped
as the entire area is given over to community grazing leascs, .None
of the creeks maintain a permenent flow, but sufficient water for the
range stock usually remeins in deeper parts of the channcls during
the summer, These supplies arc supplemented in a few placcs by dams
constructed in small coulées.

The stream decposits are probably the best potential source
of ground water in the township. Those deposits may occur to depths
of 25 to 30 feet in the bed of Woodpile coulée, but are judged to be
thin in most of the smaller stream channels. They are composcd mostly
of fine sands, silts, and, more rarely, gravel, and are similar to
those occurring in Battle creck as described in the preceding section
dealing with township 1, rango 26,

: The depth of the glacial drift no doubt varies considerably
in different parts of the township, owing principally to the rcmoval
.of part of this deposit by stream erosion. Woodpile creek has cut
its channel down to bedrock along its full length within the township,
exposing thickﬁesses of 30 to 40 feet of drift in some placcs. A few
isolated pockets of sand and gravel may occur interbedded with the
boulder clay at depths of 20 feet or less. Wells sunk to thcse porous
beds, however, are not expected to yield large or permanent water
supplies, but probably will yield sufficicnt water for houschold
requirements,

The glacial drift is immediately underlain throughout most
of the township by shale of the Be vpaw formation. Although few wells
have penetrated these shales it is improbable that they will prove to
be water bearing in this area. In Woodpile coulée, in the vicinity of
section 9, the Belly River and cven a lower marine shale formation
known as the Pekowki are exposcd in a narrow faulted area ncarly onee

half mile in width. This belt of uptilted beds may oxtend in an
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east-west direction across the township from section 7 to scction 12,
The uppermost of these beds comprising the Belly River formation are
thought to be overlain by 1CC feet or more of Bearpaw shalc throughout
the township to the north and south of this disturbed belt. The
Imperial Oil Company's well in the 3W. %+, section 9, encountored water
in the Belly River formation at depths of 240 and 535 fect, and other
flows were encountered in lower formatvions at depths of 925, 1,600,
and 1,705 feet. These flows arc all reported to be small., Another
well was drilled for oil to a depth of about 1,100 feet in section

15, but no log of this well is available and it is not known if water
was encountered., Owing to the unusual structural conditions existing
in the bedrock at these locations the findings cannot be taken as
indicative of water conditions in the bedrock in other parts of the
township. It is probable, however, that fairly large supplies of
water occur in the Belly River beds, althsugh it may be nccossary to
sink wells to depths of at least 200 feet before the top of this

formation is encountered,
Township 2, Range 25

The southern slope of 017 Man on his Back plateau forms a
steep escarpment extending along the northern border of the township
from section 36 to section 33, The highest elevation of about 3,500
feet above sea-level is attained on the top of the plateau at the
northeast corner of section 34. From the base of the escarpment at
an average elevation of about 3,200 feet the surface slopes more
graduelly to the south and west to merge into the gemeral prairie
lovel at an everage elevation of about 3,000 feet in the central part
of the township. From the vicinity of the railway southward through
the southern half of the township and along the western border the
surface is gently undulating to nearly level, The drainage of the
area is to the south through the east fork of Battle creek and its

small tributaries, and southwest through another tributary that joins
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the main branch of Battle creck in township 1, range 26.

The entire township is overlain by glacial drift of
variable thickness. On the steep southern slopes of the platean
these deposits are quite thin and the bedrock is exposéd in numerous
places, On the lowland areas, however, the drift may extend to a
depth of 60 feet or possibly more in some localities., A small area
of irregularly rolling moraine covers nearly three sections in the
central part of the township. The areal extent of a now driecd up
glacial lake is indicated in sect ons 12, 13, and 24, on thec castern
side, by a layer of glacial lake clay. A narrow belt extending
northeastward from section 19 to the NW,. %, section 28, is overlain
by & thin blanket of flood-plain deposits consisting mostly of clays,
silts, and fine sands. Similar deposits also cover a small areca in
the northwestern corner of the township. With these exceptions, and
the thin beds forming the stream deposits that occur in the coulée
bottoms, the surface throughout the remainder of the area is covered
by till or boulder clay.

Most of the township is range land and the ground water
resources have been little developed., The stream deposits probably
offer the best potential source of ground water at shallow depths,
Where encountered in other parts of the municipality waters from
this source usually contain only small amounts of salts in solution,
and are apparently quite suiteble for domestic use. Yields from wells
sunk in this ‘type of'deposit are  caerally intermittent unless exten-
sive gravel or sand beds are encountered or the water is derived
by scepage from permanent bodies of water such as may be retainecd
behind dams or in pools in the creek bottom,

Smell, discontinuous pockets of well-sorted sends and
gravels occur interspersed through the upper part of the glacial
drift; these porous beds are likely to occur more frequently in and
around the edges of the moraine-covered area and in depressions along

the base and lower slopes of the plateau, Two wells sunk to depths of
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14 and 21 feet, in section 21, encountered adequate water supplies
in this type of deposit. The water from the deeper well is hard and
drinkeble, but the shallower well is reported to yield "alkaline"
water which is used only for stock. Scattered beds of sand and
gravel that occur at or near the base of the glacial drift are also
a potential source of water in the township. Only one well is
reported to have been sunk to a sufficient depth to tap this horizon.
This well, situated on section 18, struck water in gravel at a depth
of 46 feet. Owing to faulty cribbing the well is not used although
the quality and supply of the water are reported to be satisfactory
for domestic and stock use.

Little is known regarding the ground water conditions
existing in the underlying bedrock formations. The Ravenscrag
formation is known to be water-bes:ing on the plateau in the township
to the north, As this formation is confined to the upper hill slopes
in & very narrow band extending along the eastern part of the northern
border of this township it cannot be considered as an important source
of water, but springs may occur at points where the massive sandstones
are exposed.

Small to moderate yields of water may be obtainable from the
fine sands and sandstones in the Eastend and upper beds of the Bearpaw
formation that underlie the southern slope of the plateau in the
north-central to the northeastern part of the township. As these beds
are composed almost entirely of marine sediments the waters derived
from them may contain fairly large quantities of sulphate salts in
solution. Little if any water can be expected from the Bearpaw shale
that is thought to underlie the drift throughout the lowland area in
the southern half and along the western border of the township,
Residents who contemplate sinking wclls in this area are advised to
confine their search for water to the unconsolidated drift and Recent

deposits. Extensive prospecting by means of test borings, directed
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to cover as lafgo an arca as possible, is advisable to sinking wells
decper than 50 to 60 foet in thesc parts of the area.

Township 2, Range 26

Battle creck and its numerous tributary coulées form a
fairly well-developed drainage system throughout this township, The
land surfacc is level to undualting with the exception of some areas
where stream erosion has excavated decp coulées. In general, surface
elevations range from about 2,950 to 3,000 fecet above sea-levol,
Farming is confined largely to a few sections in the northorn third
of the township the rest of the area being used as range land.

Water for stock is obtained largely from Battle crock and
by constructing dems in the small coulées. As most of the coulées
have a low stream gradient and fairly high banks they afford splendid
opportunities for conserving surface water. Drinking water is obtained
by sinking shallow wells in the creek bottoms or beside dams. The low
gradient of the stream channels has also made possible the accumulation
of flood-plain deposits composed mostly of clays and fine silts which
would be carried away by swifter f.owing streams. Wells sunk in these
fine sediments produce only small supplies of water; usually in
qﬁantities barely sufficient for household use. Slightly larger yields
may be obtainable from pockets of sand or gravel interbedded with the
clays, especially in the swifter flowing bribubtary stream channels,
although few of these deposits have been prospected to datce.

Glacial drift composed mostly of boulder clay forms the
surface deposits throughout the entire township except wherc they are
covered by the narrow strips of Recent sediments in the coulée bottoms,
and by two smell areas of glacial lake clay in section 24 and section
36, and a narrow belt of glacial lake clay in the vicinity of Battle
creck, in the northwestern corner of the township.

A fow small, isolated pockets of sand or gravel mey occur,
interspersed through the uppor 20 feet of the boulder clays., As these

porous beds mey be dry or entirely absent in many sections of the
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township residents who contemplate sinking wells in the glacial
drift are advised to thoroughly prospect their location with a test
suger before going to the expense of sinking a well.

Small, disconbinuous beds of sand or gravel occurring at
the base of the drift and immediately overlying the bedrock are also
a potential source of water in the township. A bed of water~bearing
sand, one foot in thickness, was reported to overlie bedrock in a
41-foot well sunk on section 10, The water obtained from it is sof%d,
but the yield is not known as the well has been abandoned for several
years, These beds appear to be present as isolated deposits rather
than as extensive water-bearing horizons. This is indicated by the
thinness of the sand deposit encountered at this location, and by
the fact that several dry holes were sunk into bedrock without
encountering any sand whatsoever in the northern part of this
township or in the southern part of the township adjoining on the
north.

The Bearpaw shale is thought to form the bedrock immediately
underlying the drift throughout this township. Little or no water
can be expected from this formation but the underlying Belly River
formation may prove to be water bearing, No predictbion can be made
as to the quality of water to be expected or as to the depths necessary
to sink wells in order to obbtain water within this latter formation.
The base of the Bearpaw or top of the Belly River formation may occur
at depths of 100 to 200 feet in the south-~central part of the township.
Owing to a north or northeasterly dip of these beds it may be necessary
to drill wells to depths of 500 feet or more in the northern sections
before encountering the Bearpaw-Belly River contact. Just how far
wells will have to be extended into the grey sand and shale beds of
the Belly River formation before water is obtained has not been
determined. Extensive prospecting in stream valleys and in and at
the base of the drift is advisable to sinking wells into the shale

unless deep drilling into the Belly River formation is contemplated,
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Township 2, Range 27

The farming settlement of this township is confincd
almost entirely to a few sections along the northern border. The
rest of the area is devoted to grazing. The land surface is com-
peretively level with elevations ranging from 2,950 feet to slightly
morc than 3,000 feet above sea~level. The drainage of the north-
eastern half of the township is to east and southeast through Battle
creek and its tributaries. The southwestern half is drained by the
southerly flowing Woodpile creek.

Dams constructed in the coulées conserve surface water
for stock. Supplies of drinking water are obtained by sinking
shallow wells in the unconsolidated Recent or glacial deposits,

Stream deposits, consisting mostly of fine sands, silts,
and occasional thin beds of gravel, are probably the best potential
sources of ground water in the areca, An 18~foot well, situated in
a coulde in section 7, encountered a moderate yield of hard, drinkable
water in gravel. Although water-bearing gravels have not been en-
countered elsewhere in the township they may be fairly abundant in
many of the small tributaries of E.ttle and Woodpile creeks. In the
valley of Battle creek in the northern part of the township only fine
sands and silts or clay have been encountered. These depcosits are
not extensive as the creek in this viecinity traverses a glacial lake
bed the clay of which forms high benks that rise abruptly from the
oreek bed,

Glacial lake clay overlies a narrow belt of lund slightly
more than half a mile in width extending along the northern border of
the township from section 33 to section 36, The remainder of the
township is overlain by glacial till. Thin, discontinuous bods of
fine sand are known to occur at or near the base of the lake clay at
depths of about 20 feets A small spring on the bank of Battle creek

in the SW. %h section 36, is thought to have its origin in these sands,
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This water is hard and is used for the domestic drinking supply.

Owing to the scarcity of wells sunk in the glacial drift
that mentles all other parts of the township little is kmown as to
the ground weter resources existing in these deposits. A 25-foot
well sunk in sandy clay in scction 31 yields a small supply of hard,
drinkeble water in sufficient quantity only for household usc.

Large yields are not to be expected from these deposits, although
small domestic supplies may be procurable from isolated pockcts of
porous sands or gravels interspersced through the boulder clay.

The unproductive Bearpaw shale is thought to form the
bedrock underlying the glacjal drift throughout the entire township.
Residents are advised to confine their search for water to the
Recent stream deposits and to the thin mantle of glacial drift
rather than undergo the expense of sinking deep wells in the
bedrock. Deep drilling to depths of 250 to 300 feet will pemnetrate
the sandy beds of the Belly River formation. In the absence of any
deev wells in the area, however, the yield or quality of water to
be expected from this formation in this township has not been
determined,

Township 3, Range 25

0ld Man on his Back plateau occupies the northeastcrn and
southeastern parts of the township. The highest point, about 3,500
feet above sea-~level, is attained in section 1, in the southeastern
corner of the township., The western side of the plateau declines
abruptly to an elevation of about 3,100 feet in section 4, then
more gradually to an elevation of 3,000 feet in the southwestern
corner of the township. Towards the north and northwest the uplands
have a fairly even slope to an average elevation of about 3,150 feet
on the northern border of the township. Most of the run-off of the
area'is carried south through a tributary of Battle creek extending
elong the western side of the township. The water supply of the area

is obtained chiefly by means of dams constructed in the coulde bottoms
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and from shallow wells sunk in the unconsolidated Recent deposits
and glacial drift., Although thc underlying bedrock formations are
also a potential source of water few wells have penetrated thom to
date.

Stream deposits consisﬁing mostly of silts and finc sand
interbedded with irregular pockets of coarser sands and gravels
occur in the coulée bottoms., Wells sunk in these deposits and
encountering sand or gravel aquifers usually yield small to moderately
large supplies of water that is reported to be suitable for household
use, Water obtained from the finer silts, although drinkable, usually
contains appreicable amounts of dissolved sulphate salts unless the
well derives its water by direct . epage from a dam or reserveoir,
in which case the water may be only slightly mineralized.

Glacial drift forms the surface deposits throughout the
township remote from the stream channels., The drift varies in
thickness from only a few feet of top soil on the summit and on the
steeper slopes of the plateau to 40 feet or possibly more at the
northern and western borders of the township, The drift is composed
essentially of compact, bluish grey boulder clay, Due to weathoring
the upper few feet of the cley is generally lighter grey to yellow=
buffs Interspersed through the clay with no apparent regularity
either of depth or individual areal extent are beds and lenses of
well-sorted gravels which are generally water bearing.,

In the southwestern corner of the township a wide flat
extending through four sections is overlain by glacial lake deposits
"~ consisting mostly of silts and fine sands, These sediments are
probably underlain by glacial till.

The ground water resources of the drift deposits in the
uplands or plateau area are little developed as farming is confined
mostly to the lowlands along the north and western borders of the
township. A 12-foot well situeted in the glacial lake bed in the

NW. %, section 5, yields a small supply of slightly "alkaline' water
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from sandy elay. Elsewherc in the township water is obtained from
scattered gravel pockets in the boulder clay. As most of the wells
are located in valleys or at the base of steep slopes the gravels
may, in a few cases, be of more rocent accunulation. The watcers
obtained from thom are, howcver, generally similar in character %o
supplies from gravel pockets in the drift, being usually soft to
moderately hard and suitable for drinking. Productive beds arc
generally encountered within 25 feet of the surface, although one
well situated in section 35 was surk to a depth of 38 feet before a
grovel aquifer was reached. As thouse aquifers are apparently of small
arcal oxtent they may be entirely absent in some localiticess They
arc expected to be fairly numcrous, however, in and along the border
of the moraine that extends along the eastern boundary of the township.
Three bodrock formations are thought to immediatcely underlie
the glacial drift in differcnt parts of the township. The uppormost,
or Ravenscrag, formation caps the plateau in the southeastcrn corner
of the township. The approximate area covered by this formation is
shown on the accompenying geological map (Figure 1). This formation
is composed essentially of shale and medium~ to fine-grained, grey
to buff sands and sandstones., A well situafed in the SE. i) section 2,
encountered a large supply of soft, drinkable water at a depth of 8
feet in this formation. The water is reported to occur in shale, but
this occurrence cannot be considered as indicative of water conditions
oxisting in the shale throughout thc area. This water probably secps
along the contact between the drift and bedrock from a point of higher
elevation to the east and occurs only in the upper few fect of the
shale in this locality. The porous sands of the Ravenscrag are ox=-
poeted to contain small to moderately large supplies of water, however,
although the depths of wells to these aquifers will no doubt vary
considerably owing to the irregular thickneés of the overlying drift
and to the rough, rolling topography in this part of the township.

The exact position of the base of the Ravenscrag has not beon determined, |
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but it probably lies at an clevation of about 3,300 fect.

The Eastend fdrmation underlics the Ravenscrag where it
occurs and also underlies the drift elsewhere in the township, with
the cxception of several sections in the southwestern corger where
surface elevations are lower than 3,150 feet and the drift is probably
underlain by the Bearpaw formation. No wells in the township are
known to yield water from the Eastend or Bearpaw formations although
a few feet of shale in the lower part of the Eastend formation may
have been penetrated by a dry hole sunk to a depth of 50 feet in
section 21, The Eastend formation and the upper part of the Bearpaw
yield adequate supplies of water over an extensive area southeast
of the plateau in township 2, range 23. They may, however, contain
less porous zones in this township, although at least the upper part
of the Fastend is considered worthy of prospecting. Deeper drilling
into the Bearpaw formation will not likely yield a satisfactory
supply of water.

Township 3, Range 26

The land surface of this sownship is moderately rolling to
undulating, and rises gradually from a minimum elevation of about
2,950 feet above sea-level in the southwestern corner to elevations
exceeding 3,175 feet in the northeast corner. A few, small, southerly
trending tributaries of Battle creek constitute the only drainage
features of the area,

Dams constructed in the coulées and small draws supply most
of the water necessary for the stock in the area. Drinking water is
obtained chiefly from shallow wells sunk in the Recent stream deposits
or beside dams or reservoirs,

Stream deposits are confined largely to the bed of a tributary
of Battle creek that flows southward through the central part of the
township. These deposits consist mostly of fine sands and silts in
which are intersPerseq 8 few pockets of gravel, Water is encountered

at depths of 10 to 20 feet, Although the supply obtained is not always
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sufficient for the farm requirements it may be supplemented by
digging several wells in the same locality. The water from this
source is seldom highly mineralized and is reported to be quite
suitable for household use,

The glacial drift over’ying the greater part of the
township is composed almost entirely of boulder clay or glacial
till. The till is covered by a bed of glacial lake clay in a small
aree extending through section 6 and part of section 7. Little if
any water is obtainable from the lake clay although thin beds of
fine sand may occur immediately below it. Several springs occur
on the banks of Battle creck in this viecinity and probably have
their source in these sands,

Although test holes have been sunk in the glacial drift
in different parts of the townships very few have struck water.
Porous beds of sand or gravel are apparently sparsely distributed
through the drift and where encountered are usually near the surface
and almost entirely non-water bearing. Only two wells are known to
yield water from the drift in this township. One of these wells,
situated in section 33, produces a moderate supply of "alkalil
water that is used only for stock. The other well, also in the
northern part of the township in section 35, yields water that is
reported to be too highly mineralized even for stock use. Elsewhere
in the township the residents have found it necessary to haul water
from wells in the creek bottoms or sink shallow seepage wells beside
dems cr reservoirs,.

Unfortunately, the underlying bedrock is also thought to
be non-water bearing in this area, Bearpaw shale is believed to
underlie the drift throughout the township, with the exception of a
small area in the northeastern corner where the Bearpaw may be over-
lain by similar marine shale of the lower part of the Eastend
formation, Dry holes have penetrated the Bearpaw shale to depths of

70 and 90 feet in section 1 and to a depth of 190 feet in section 10.

n
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Dry holes have also been sunk to depths of 120 and 150 fect in

this formation in thc township to the west. A test has boen made
of the Eastend formation in a location less than o mile north of
this township, in sec. 1, tp. 4, range 26. This holé sunk to a
depth of 96 feet encountered grey shale below tho glacial drift and
no water was obtained.

Deeper drilling in the bedrock of this township is not
rocommended unless the driller is prepared to sink a well to the
Belly River formation in which conditions are more favourable for
ground water accumulation. Depth: to this formation are not oxpected
to exceed 700 feet, and may be even less toward the western side of
the township. Since no wells have reached this formation in this
or adjoining areas the yield or quality of water to be oxpected is
not known.

Township 3, Range 27

This township is drained by Battle creek and its tributaries.
The main stream flows southeast through a now extinct lake basin that
extends through the central and southeastern part of the township at
an average elevation of about 2,975 feet above sea-level, West and
northeast of the lake basin the land is moderately rolling and rises
gradually to elevations exceeding 3,100 feet in some places along
the east and western borders of the township.

The lake basin is overlain by 10 to 20 feet of glacial
lake clay. The remainder of the township is blanketed by glacial
till with the exception of the coulce bottoms, in which the till
is overlain by irregulerly occurring deposits of Recent alluvium,

Surface water collected behind dams and in dugouts is
the chief source of water in the tovmship. Battle creek, although
not here a permenent stream maintains its flow in some years until
midsummer. Some of the residents store ice during the winter for

their summer drinking water supply.
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Recent deposits that occur in the coulée bottoms are the
chief source of ground water in the western half of the township.
Wells sunk in these deposits are generally less than 20 feet in
depth. The water occurs in sand or gravel, which is generally
buried under several feet of yel. w clay. The yield from individual
wells varies, but it is reported to be in most instances sufficient
for domestic requirements and for a few head of stock. Most of
these waters are hard and "alkaline" and are used only where better
drinking water supplies are not aveilaeble.

Vory little water is obtainable from the streoam deposits
in the eastern half of the township. Battle creek is floored
throughout most of its length by silts and clays from which only
seepage water from the creek or dams is available. These supplies
can be depended upon only when water remains in the creek or reservoir.

Most of the wells sunk in the glacial drift are also sit-
uated beside dams and derive their water by seepage. Thin beds of
sand anc gravel are interbedded in the upper few feet of the boulder
clay, but only one well, situated in section 5, encountered an
adequate water supply in this type of deposit. At this location 2
feet of gravel occurs below 10 fe © of clay., The water obtained,
although drinkable, is reported to contain appreciable amounts of
mineral salts in solution and would probably have a laxative effect
on persons not accustomed to the use of "alkaline' waters.

Difficulty has also been experienced in obtaining a suitable
ground water supply in the glacial lake basin that occupies slightly
more than the southeastern quarter of the township. Generally only
very small seepages of vater are procurable from the fine-textured
grey clay that overlies this area, A few scatbtered pockets or thin
beds of fine-grained, water-bearing sands occur interbedded in the
lower part or possibly at the base of, the clays in the southern part

of the area. Water from these sands has been obtained in wells sunk to
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depths of 15 to 19 feet in sections 1, 2, and 3. Several small
springs that occur on the banks of Battle creek in this vicinity
may also derive water from these sands. The individual sand beds
are apparently of small areal extent as they arc not known %o
occur elsewhore in the lake basin and have been encounterced at
only e few isolated points in the above-mentioned sections. The
water from this source is hard. A well situated in the SE, %}
section 3, yields water that has the odour of hydrogem sulphide
and conbains irom., It is, however, being used for drinking. It
is probable that such conditions are local and are not character-
istic of all supplies found in this region. Other wells in this
area have been abandoned for several years and the quality of their
waters is not known. A flowing spring in the SE. 1, section 2, is
reported to be slightly "alkaline", but drinkable,

Beds of sand occur in places at the contact of the glacial
drzft with the underlying Bearpaw formation and may be.a potential
source of water in some parts of the township. Wells sunk to depths
of 60 to 120 feet in the townships to the north and northwest en-
counter large yields of water both in a gravel bed at the base of
the drift and in the weathered upper few feet of the underlying
bedrock at this horizon. Should the sand bed extend southward into
this township it will probably be of small areal extent and occur
as narrow strips in buried stream channels or depressions in the old
bedrock land surface, Drilling for these water supplies is a very
uncertain underteking and is not recommended if other sources of
weter are available.

The depth 2t which the top of the Bearpaw formation lies
below the surface varies in different parts of the township but is
not expected to exceed 100 feet throughout most of the ares. The

impervious character of the shale comprising the greater part of

this formetion is not favourable Tor ground water accumulation so that



T .

the possibility of locating suitable water supplies in it is quite
wemote. No wells are known to have been sunk through the Bearpaw
formation, but dry holes sunk to a depth of 150 feet in section 23
and 120 feet in section 30 no doubt penetrated the upper part of the
shale, Water may exist in the porous sand beds of the Belly River
formation, but probably drillling to depths of 600 feet would be
necessary before a productive horizon is encountered, Extensive
prospecting at shallow depths in the drift or the construction of
dams and dugouts seem preferable to deep drilling, as no definite
assurance can be given that the Belly River formation will be

productive.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY NO. 21, SASKATCHEWAN
¥ Tomship | 1| 1] 1] 2] 2| 2] 3 3| 3] fgtﬁnff
Tfiest of 3rd mer. Range 2526127 |25| 26|27 (25| 26127 | cipaliby
Tocal No., of Wells in Township 3l O 2| 4| 6 ‘5‘ ‘l:'i 32 _2’9 92
E\Tto:. of wells in bedrock“ - (o} STelll i o, l_“”‘2. _ _BW.Z: 11
No. of wells in glecial drift ~_]. Ol 0| 4 4“_‘2 6 ‘11_22 56
No. of vwells in alluvium 2 o of of 1| 1{ 5 12{ 4 25
Permanency of Water Supply e i
No. with permonent supply Oof 21 4 3| 3}11 }.8- .l_?J.J__,_‘ 57 2
No, with intermittent supply 0f 0] O 1 .O 1 ‘O‘_E 4
No. dry holes O O Of O 27 0O} 1} 14{14 31
Types of Wells N 3y R g
No. of flowing artesian wells 0 0 O O -_O_”CL _O“_(l . 0 |
No., of non-flowing artesian wells 0 0] _0f 2 ‘O’MO’;_ B L
No. of non-artesian wells 3] 0] 2 3110 18|15 56
Quality of Water _ SR 5
No. with hard water ARSI 2 S A S e T ELG R 46
No. with soft water 2| o o] 2| 2| o] g 2| 2| 15
No. with salty wabter ol o] o[ o o o] d o o] o
No. with "alkaline" water nH o Estel L e EHO IS s P () 21
Depths of Wells ek S
No. from O to 50 feet deep 3 04 0 4M§ -“3 13 ‘2_9. _2.6 83
No. from 51 to 100 feet deep @ [SC ERO REEIST o 21 0 3
No. from 101 to 150 feet deep o of of d o 5-1%0’:5.@_” gire
Nos from 151 to 200 feet deep GOS0 OO QRO 1
No. from 201 to 500 feet deep of o] o] o 6""6[6“6“6” ““MTT‘
No. from 501 to 1,000 feet deep whO 0] © OHE)— "5 ‘C; “(j —~(-)~-~--—~———-a---
No. over 1,000 feet deep “of ol 2/ 0 o of d o 9 2
How the Water is Used Sy
No. usable for domestic purposes Bl OO 22 gﬂ__é _1~zq _.."L‘lw9_ 43 %
No. not usable for damestic purposes; O O 2| 2/ 1| 0/ 0 7 6 18
No. usable for stock B0 O IEREIEa .‘Z; .‘E A12 .;L»E: 51
No. not usable for stock QOS2 LSO dmg‘ 0 10
Sufficiency of Water Supply ¥eiiS
No. sufficient for domestic needs 3 Ol Of 4 2{ 2{1} 18} 11 51
No. insufficient for domestic needs | O O' 2| O 2 1| 1 of 4 10
No. sufficient for stock needs 3] 0} O] 4 "O- ) “1‘ . 8 18 : _é o 42
No. insufficient for stock needs w-Ow O] 27 O “4“ .5 4:. .0-1““7‘ &l 19




38

ANALYSES AND QUALITY OF WATER

Ouneral Stoatoement

Samples of water from represontetive wells in surface
doposits snd bedrock wers taken for analyses. Except as
otherwise steted in the tablc of shalyses the scmplos were
annlyscd in the laboratory of the Borings Division of tho
Geologleal Survoy by the usual standard metheds, The
quorntitice of the following constituents were detormined;
total dissolved mineral solids, caleium oxide, magnesium
oxide, sodium oxide by differénce, sulphate, ohloridé, and
alkalinity. The clkalinity referred to here is the calcium
carbonate equivalent of all acid used in neubralizing the
carbonates of sodium, calcium, and magnesium., The results of
the onalyses are given in parts per millicn--that is, ports
by weight of the constituents in 1,000,000 purts of weter;
for example, 1 ounce of material dissolved in 10 gallons of
woter is equal to 625 ports per million. The samflos wers
not examined for bacteris, and thus & water that mey be
termed suiteble for use on the basis of its mineral salt
content might be condemned on account of its bacteria content.
Waters that are high in bacteria content have usuelly been

polluted by surface woters.

Totanl Dissolved Minerel Solids

The term "total dissolved mineral solids" as here
used refers to the residue remoining when a sample of weter
is evaporated to dryness. It is generally considered that
ﬁumers/that have less than 1,000 parts per millioz of .dissolved
solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is of‘tten exceeded. Neaély all waters
that corntain more then 1,000 parts per million of totol solids

have a taste dus to the dissolved minerel matter. Residents
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accustomed to the wabters may use those that have much more
than 1,000 parts por million of dissolved solids without any
morked incomveniencs,.although most persons not used to highly

minerslized weter would find such waters highly objectionsble.

Mineral Substances Prescent

Caleciwm and Magncsium
&

The calcium {Ca) and magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limcsbtone,
dolomite, and gypsur, The calcivm and magnssium salts impart
herdness to water, The magne ium salts are laxative,
especially magnosium sulphete (Epsom salts, MgSOs), and they
are more detrimenta; to health than the lime or calcium salts.
The csleium salts have no laxative or other deletsrious
effects. The scale found on the inside of steam boilers and
tea~kettles is formed from thess min;ral salts,
Sodium

Tho salts of sodium are next in importance to those
of calcium and magnesium. Of these, sodium sulphate (Glauber's
salt{ Nagso4) iz usually in excess of sodium chloride {zormon
salt,.ngl), These sodium salts ere dissolved from rocks and
soils. When there is & large amount of sodium sulphate present
the water is lexative and unfit for domestic use, Sodium
carbonate (NapCOz) "black alkeli, sodium sulphate "white
alkali", and sodium.chloridé\aro injurious to vegetation.
_Sulphates

Sulphates (804) aro ons of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and caleium sulphate (Ca80,).
When the water contains large quantities of the sulphate of

sodiuwn it is injurious to vegetation.
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Chlorides
‘ Chlorides ars common constituents of all natural water
end are disgolved in smell quantities froti rocks. They usually
ocour es sodium ehlorido and if the quantity of salt is much
over 400 pards per million dhe watér has a brackish taste,

Iron

tron (Fe) is dissolved from many rocks ond the surface
depogits derived from them, and also from well casings, wabter
pipes, and other fix@wros. Morc than 0.1 part per million
of iron in solubion will settle as a red precipitate upon
exposure to the air., A wober that contains a considerable
amount of iron will stain pc-"elain, cnaomelled ware, and
clo#hing 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 seration and filtration
of the water.

Harduess

Calcium and magnesium' salts impart hardness to water.
Hardness of water is commonly recognized by its soap-destroying
powers as shown by the difficulty of obbaining lather with soap.
The totél hardness of a waber is the hardness of the water in
its original state. Tobal hardness is divided into "permanent
hardness" and "temporary hardness". Permanent hardness is the
hordness of ths waber remsining after the sample hgs been boiled
and it represente the smount of mineral salts thot cannot be
removed by boiling. Temporary hardness is the difference
between the total hardness a . thé permenent hardness and
reprosents the amcunt of mineral salts that can be removed by
boiling., Temporary hardness is.due mainly to the bicerbonates of
caleium and megnesium and iron, end permenent harness to the sulphates

and chlorides of caleiuwm and magnesiume. The permanent hardness
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can be partly eliminated by adding simple chemical softeners
such as ammonia or sodiwm‘carbonate, or many ptepared softenersl
Water thet contains a large amount of sodium dargonate and
small amounts of ealeium snd magnesium salts is soft, but if
the caleium ané magnesium salts are present in large amounts
ths wotcr is hard. Water that has a total hardness of 300
rarts per million or more is usually classed as excsssively
hard. Many of the Saskatchewsn water samples have a total
hardness greatly in excess of 300 parts per million; when the
total hardness exceeded 3,000 psrts per million no exaet
hardness dstsrmination was made. Also no determination for
temporary hardgess was made on waters having a total hardness
lcess than 50 parts per million. As the determinations of the
éoap hardness in some casos were made after the samples had
been stored fcr somz tims, the temporary hardness of some of
the waters =3 they come fram the wells probably is higher than

that given in the table of analyses.
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Water from the Unconsclidated Deposits

No semples of water were taken for analyses from this
municipality. Hence the following generalizations regarding the
quality of waters from the different types of deposits are based upon
observations at the well sites, opinions of residents, and analyses
of waters from other municipalities in this part of the province in
which the source beds are apparently similar,,

Creek water contains a relatively low mineral salt content,
but is more liable to contamination by organic material than water
obtained from wells. Ice obtained from the surface water is, however,
fairly free from contemination, and if stored for summer usc provides
a pure drinking water supply throughout the dry 5eason.

In this municipality water obtained from the stream sands
and gravels that occur in the small coulées and depressions, with &
few exceptions, contains relativel:, small gquantities of mineral salts
in solution and is quite suitable for drinking provided it is not
contamineted by sewage or other decaying organic materials.

Water obtained from the fine sands and silts that commonly
ocour in the bottoms of the larger stream chennels such as Battle
creek and from %he glacial leke beds that occur south and west of Old
Man on Y4is Back plateau generally contain a higher concentration of
salts in solution, but few of these waters are reported to be unpala-
table.

Variations in the quality of the water from the stream
deposits may be attributed to several factors. Gravel and coarse sand
beds contain inherently only minor emounts of readily soluble mineral
salts and because of their porosity permit the water to circulate
freely rather then to become stagnent. Silts and fine sands in valley
and coulée bottoms are derived by erosion of the materials forming the
uplends. Larger omounts of dissolvable mineral salts are present in
this material, and since its fine texture does not allow water to pass

through it rapidly emple opportunity for the taking of these salts into
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solution is afforded. A water of muoh poorer quality is thus
generally found in the silt beds. Surface evaporation plays an
important part in concentrating the mineral salt solutions over the
lowland flats.

Somewhat analogous conditions prevail in the glacial
deposits. The water derived from porous sand and gravel beds near
the surface is generally soft or only moderately hard and is quite
satisfactory for domestic use. The blue-grey boulder clay is
considered to be the source of the objectionable mineral salts that
contaminate mony of the waters from the drift. Hence wells sunk
entirely in boulder clay yield small seepages of water that is highly
charged with mineral salts. Such water is generally undrinkable due
to its laxative effect, and may not be satisfactory for stock use.
Similarly, wells deriving water from small pockets of sands covered
by any large thickness of boulder clay yield water of poor quality,
The waters are hard and meny of tiam may contain a concentration of
salts in excess of 1,000 parts per million. The sulphates of sodium
(Na2S804) and magnesium (MgS0,) usually predominate in these waters,
with sodium sulphate in excess of magnesium sulphate. Sodium sulphate,
or “Glauber's salt" is nearly tasteless, but has a laxative effect
when drunk in large amounts. Magnesium sulphate or "Epsom salts"
has a bitter taste, has a laxative effect of about twice that of
sodium sulphate, and contributes to the hardness of the water.
Concentration of about 1,000 parts per million for both these salts
is usually considered as the upper limit of safe usage for humens,
although waters containing greater concentrations are frequently used
with no apparent i1l1 effects. Stock are apparently less affected by
highly mineralized waters and have been reported to thrive on waters
containing concentrations of sulphate salts somewhat in excess of
3,000 parts per million., Sodium chloride (NaCl) or common salt is
seldom present in noticeable emow ts in drift waters., Calcium sulphate

(CaS04) and calcium carbonete (CaCOg) ere wsuelly present. These
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compounds, although harmless for drinking,contributc to the hoardness

of the water.

Water from the Bedrock

Water supplies from the bedrock have been of little impor-
tance in this municipelity, as only onc shallow well is known ‘o
yield water from en aquifer not in thc unconsolidated doposits. This
well is thought to bo in the Ravenscrag or possibly uppor Ecstond beds.
In other municipalities to the north and northwest the Ravenscrag
waters are seldom found to be too highly mineralized for houschold
usc., Water of good quality is frequently obtained, also, from the
Bastend formation, Water obtained from the Bearpaw formation is more
variable in character, and frogquently contains large amounts of sodium
and mognesium sulphate and common salt. The upper fow foot of this
formation is generally sufficientl;” porous and weathcred to form a
source of water which, although appreeiably mincralized, can still be
used for drinking. At greater depths in the shale the quantity of
dissolved mineral salts preseﬁt in the water increases markedly, and
such waters are unsuited to domestic use and may even tond to cause
scour in stock, Total dissolved solid contents exceeding 3,000 or
cven 4,000 parts per million are not uncommon in the water from depth
in the shale, Water from the Belly River formation is usually soft
owing to an excess of sodium carbonate (NegC03).and the cbsence of
calcium and magnesium. Water of this type has a flat taste and although
drinkable is inferior for household use to water from porous beds in the
upper part of the glacial drift. Sodium carbonate (black alkali) has
an injurious effect upon vegetation'and hence the woter from the Belly
River formation may not be suitable for garden irrigations No wells
are known to be deriving their supply from the Pakowki formation lying:
at the surface in the narrow, faulted zone. Since the sediments comprising
this formation are similar to the shale of the Bearpaw formation it is

presumable that they will yield water of a similar poor quality.
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2 N0, 21, SASKATCHEWAN Bt
WELL RECORDS—Rural Municipality of
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL TYPE |DEPTH| Armimupg | CHARACTER TE:)%P' %s}i:lgg
OF OF WELL : YIELD AND RE
No. et S + MARKS
- ¥ | Sec. | Tp. | Rge. | Mer. WL WELL | 5575 BC?:‘; ((—) Elev. | Depth | Elev. Geological Horizon SR WAEER ity
Surface (in °F.) IS PUT
1 BT & 4 By o3| Dug 22 | 2,840 - 8 2,832 8 .]12,832] Recent silt Soft,clear 45 By B Sufficient for local needs.
28 v et | T G EBug 13 | 2,897 - 7 12,890 7 |2,890| Glacial gravel Soft,clear 45 D, S Sufficient for local needs.
3 MBI | ™ " " |Dug 22 | 2,892 -15 (2,877 15 | 2,877| Recent sand Hard,clear, 45 Bl , Sufficient for local needs.
#glkaline"
1 pgd. | 9 |1 k7 |3 [Drilled (3,960 | 2,936 240 | 2,696| Base in Madison Drilling was- for oil; now abandoned,
limestone
2 B |15 | ¢ 4 " |Drilled [1,100 | 3,046 Base in bedrock Drillinz was for oil; now abandoned.
1 |NEs 9 2 25 |3 |Dug 1L b eere )y - 12 289950 8872 2,995| Glacial sand Hard,clear 44 D, 8 Sufficient for local needs.
2 BEy(38 (™Y % |Bored 46 | 3,011 - 23 |[2,988| 46 | 2,965| Glacial gravel Soft,clear 43 N Cribbing faulty as & result the supply is
very poor.
3 . |21 MRS ® | Dug 14 | 3,112 - 1 [3,111| 14 | 3,098| Glzeial gravel Soft,clear, 45 S Suf ficient for local nedds.
3 "~1kaline"
4 NE, |21 | B " |Dug 205 RS - 6 (3,109 21 | 3,094 (lacial sand Hard,clear 45 D, § Sufficient for local needs.
end grevel
1 Bw. |10 | 2 |26 |3 |Dug il | ) ST G - 38 (2,937 38 |2,937| Glocial sond Soft This well is now abandoned.
IR P ST R v [ Dug 18 | 2,964 - 16 2,948 16 | 2,948| Glacinl clay Hord,clear, 48 Dy 8 Well is not in use now.
"zlkaline"
2 Fde [341 WP OLF i lue 3 2,969 - 2 |2,967 2 | 2,967 Glacial clay Hard,clecr, 52 D Intermittent supply.
: " _kaline" ;
4 PBE. |35 Rt R * | Dug 14 | 2,990 = 1L 22 D] S 2.979] Recont sand Soft,clear 43 D Ins.f“icient for local nsuds,
5 NB. |35 | ¢ il i 70 | 3,000 2 dry holes,14 feet and 70 feet deeb; bose
in Besrpew ? shale.
1 NV, VS| R P o [0y 18 | 3,015 - 5 13,010 1C | 3,005 Rocent gravel Hard,cloar, D, 5, Sufficiont for local necds,
iron
2 e, 3L [T " Dug 25 | 2,956 - 21 |2,935| 23 | 2,933 Gli.cicl cley Herd,cloar 43 D Insuffirient for local nceds.
3 PBi. |36 i . i Spring 2 [N 25940 Glecial send Herd, clear 46 D Sufiieient or locnl necds; o croeek is used fo
for stock accds,
L, BB 12 13 [25 |3 |Pug 8 | 3,335 - 3 3,332 3 | 3,332 Revonscrag shale| Soft,clear 44 By B Sufficicnt for local uceds.
2 Wi, 5 FACH " | Dug 12 | 3,105 Q5|1 35aey 0 | 3,105 Rccont silt Hard,cloar, dep D, § Intermittont supply.
"2lkaline"
3 BB 3G | W[ W " IDge 10 Bk ¢ 3,197 10 | 3,187 Rocont gravel Hard,clexar, 44 D, S Sufficicent for local neads.
; iron
4. BEelag - n L bt o Beg 12 -3.308 0 |3,108] 12 | 3,096 Glucial gravol Herd,clecr 44 D, S Sufficicnt for local nccds.
R - (0 I T R Dug 24 | 3,106 - 20 |3,086| 20 | 3,084 Glacinl silit Hard,clecr, &4 Dy B Insufficiont for local noeds.
‘ "alkeline”
6 B, 21 | " | " % {Bered 50 | 3,218 Dry hole; basc in Eastond shalc.
LS e e S LIS Dug 20 | 3,222 - 15 ]3,207| 15 | 3,207 Glacial gravel Hard,clcar 44 D, S Sufficiont for locazl necds,
8 INE. |30 el " | Dug 17 3:232 =il 2 22 0| S 3,220 Rocent gravel Hard,clecar, Gt D, § Suf ficient for local neocds.
"alkrline”
it N Y EL AR | SR SRS vy 15 | 3,230 «o 8 3,822 8 | 3,222 Rccent gravel Soft,clenr 4l D, S Insufficient for local ncods,
RO = S N 121 S R A (R " | Dug 10 | 3,276 RS RS SRS 3 | 3,273 Rccont gravel Soft,clonr 44 D Sufficioent for local noeds.

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

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

(#) Sample taken for analysis.



B 4-4
WELL RECORDS—Rural Municipality of.... x0.2%. .. SASKATCHEWAN. ...
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
ot IYPE |DEPTH| Auritups |_ros WKL RISE - TEMP.| USE TO
OF OF WELL CHARACTER OF WHICH
No. obove soa | Above ( YIELD AND REMARKS
o 1o M | 2o | R her, | wmin | women, | Rovspeni RO | n e | e A T W OF WATER  |WATER| WATER
Surface (in °F.) IS PUT
11 |NE. |34 | 3 |25 3 Dug 22 3,148 ~- 19 3,129 19 3,129| Glacial gravel Hard,clear 43 by B Sufficient for local needs.
12 e 138 1 " " " |Dug 42 | 3,159 - 38 [3,121| 38 | 3,121| Glacial gravel Soft,clear 43 D, 8 Sufficient for local needs.
13 [NW. |36 . A8 I8 " | Dug 25 | 3,159 - 7 3,152 20 | 3,139| Glacial gravel Soft,clear 43 D, 8 Sufficient for local needs.
1 8E. | 1 | 3 26 |3 |[Dug 20 | 3,020 Dry hole; base in glacial clay; two other dry
holes 70 and 90 feet deep.
IR R T T B S T 18 | 2,995 - 8 2,987 Recent sand Soft,clear 48 By B Sufficient for locel needs; five other wells, .
18 feset deep are not used.
3 |8E. (20| ™ | " |" |Drilled | 190 | 3,048 Dry hole in Bearpaw shale.
4 [5W. [0 | " |" | |Dug 16 | 2,995 - 8 2,987 8 | 2,987 Glacial clay Hard,clear 48 D, B Sufficient for local needs; another similar
well. -
Be Slia 100G o Wb R Ll 10 | 3,033 - 6 [3,027 6 | 3,027 Recent sand Hard,clear 48 Dy B Sufficient for local needs; also used by
neighbours. Two other similer wells.
6 BB 2L 1 * | " 1" |Mug 12 13,645 « 63,039 6 | 3,039] Recent sand Hard,clear 48 D, § Sufficient for local needs; another similar
and gravel well; three dry holes i? %o 18 feet deop.
7 |NW. | 23 L\ L1 Dugz 26 3,000 - 10 (2,990 Glacial cley Soft,clear 1 - Sufficient for local needs.
B Pagp ™ J " LT, Bus 30 | 3,135 - 15 |3,120]| 15| 3,120 Glacial clay Hard,clear, 46 5 Sufficiecnt for local needs; also a dry hole
"alkaline" . 12 fect deep.
g ehe [ 340 Mol * | Dug 20 8RO - 10 |3,160| 10 | 3,160 Recent sand Hard,clear, 46 RS Sufficient for local needs; also several dry
and gravel #plkaline” holes.
ke S e TR A (LA B Bored 43 | 3,190 - 25 |3,165| 25 | 3,169 Glaciacl clay Hard,clear, 46 N Sufficient supply; but not fit for usc.
“glkaline™
LR 4 35« ™| * | ™ Viug 25 | 34195 - 17 3,158 17 | 3,158 #&lacial clay Hard,clear, 46 D, S Sufficient for local noeds; also a dry hole
"alkaline" 10 feeot doep.
40 INESH L 22T 3 | Dug 19 2,950 - 11 2l Sl 2,939 Glecial elay Hard B Well now filled in.
2 |[SE. AT A B R R A sl v 2,952 0 |2,952 0| 2,959 Glacial sand Hard,clear, S Sufficient for local ncods.
"alkalinec"
e e T B el Bt 1 16 | 2,976 | -10 |[2,966| 10 | 2,964 (Cl~cizl sand Hard,clear, 50 Dy Sufficient for local neods; also dry holes to
iron,sulphur o depth of 20 foet.
4 |NE, 3 X bl e Dug 2 3,020 - 10 13,010 10 3,010 Glocial drift "Alkaline" D, Well now filled in.
a2 B I A Sl 12 | 2,956 - 9 12,947 10 | 2,944 Glacial gravol Hard,clear, 46 D8 Suf ficient for local needs.
"alkaline"
fr AN b Ok Bop ™ 9% FDug 12 | 3,130 (e, | e oy 28ke 9 | 3,121 Glacial sand Soft,clear 48 S Intermittent supply.
T [l PG Wy ) o B 22 | 3,045 - 11 |[3,034| 12 | 3,033 Glacial sand Hard,clear, 48 D, § Sufficient for local needs; ten dry holes 8
"glkaline" to 20 feet deep.
PUBEs g T & L | Dug 14 | 3,045 - 7 13,038 13 | 3,034 Recont gravel Hard,clear, 48 D, S Sufficient for local needs.
"*21lkaline"
e s 0 e 2T R " | Dug 12 | 3,040 Glacial clay Hard,clear, D Intermittent supply.
"olkeline"
10 [NE. | @2 | | | Speiag 2,980 0 | 2,980 0| 2,980 Glacisl drift Hord ,clear, D Sufficient for local needs.
"nlkaline®
% I8E, | &y}t ™| * | Dug 14 | 3,160 o | TeEH 8 | 3,154 Glacial sand Soft,cloar 47 ] Sufficient for local needs; usc creek water
for drinking; a dry hole 150 fcct deep.
SR BT 2 M| M T | Spring ey U 0 | 2,982 0| 2,982 Glaciel drift Hard,¢leax, 48 5 Sufficient for local noeds.
13 |NE: j 30 | " p " | Gug ig 1.33355 - 4 {3,151} 10 | 3,147 Recent sand Herd,cloar B, & Sufficient for domestic noeds only; two dry
B : i holes 120 fcet decp.
14 |NW. | 30 " ) il Dug 15 3,130 0 | 3,130 5| 3,124 Rocent sand ga{g,fleaﬁ, 417 5 Insufficient for locezl needs,
"elkaline
25 ke lal, W | " " | Dug 16 | 3,150 - 5 | 3,145 10 | 3,140 Rocent sand ﬁg{%ai%ggm, 46 S Sufficient for local needs.

NOTE—AIl depths, altitudes, heights and elevations
given above are in fect.

iron

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





