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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF NO. 20

SASKATCHEWAN

INTRODUCTION

Lack or rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
required for domestic purposes and for stock. In an effort
to relieve the serious 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 §0,000 square miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically exemined, 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 pertaéning to any well is readily accesible.
The examination of so larée an area and the interpretation of
the data collected were pvssible because the bedrock geology and
the Pleistocene deposits Aad been studied previously by McLearn,
Warren, Rose, Stansfield,XWEOKenden, Russell, and others of the
Geological Survey. The Department of Natural Resources of
Saskatchewan and local well drillers assisted considerably in
supplying several hundred well records. The base maps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.
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Publication of Results

The essential information pertaining to the ground
water conditions is being published in reports, one being iesued
for esch 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 residents of the municipalities or by other persons, or they
may be obtained by writing direct to the Director, Bureau of
Economic Geology, Department of Mines, Ottawa. Should anyone
require more detailed informetion then that contained in the
reports such additional information as the Geological Survey
possesses can be obtained on application to the director. In
making such request the applicent should indicate the exact
location ;f the area by giving the quarter section, township,
range, and meridian concerning which furthor information is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who are eilther
planning to 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 information about ground water in
eny particular locality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is interested,s At the same time h should'study the
two figures asccompanying the report. Figure 1 shows the
surface and bedrock geology as related to the ground water
supply, and Figure 2 shows the relief and the location and
type of water wells, Relief is shown by lines of equel

elevetion called "contours'., The elevation above sea~loevel
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is given on some or all of the contour lines on the figure,

If one intends to sink a well and wishes to find
thé approximate depth'to a water-bearing horizon, he must
learn: (1) the elevation of the site, and (2) the probable
elevation of the water-bearing bed, The elevation of the well
site is obtained by marking its position on the map, Figure 2,
and 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 elevations of sdjacent wells as indicated in the Table o?
Well Records accompanying each report =en be used. The
approximate elevation of the water-bearing horizon at the well~
site can bte 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
the Well-site.l If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately in this
waye. If the water-bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less reliable, because the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
wi.ich may lie at wvarious horigons and may be of small lateral
extent, In calculating the depth to water, care should be taken
thet the water—beafing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

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

l-If the well-site is near the edge of the munieipality, .

the map end report 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 also possible to form some idea of the
quality and quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

Alkaline. The term "alkaline" has been applied
rether 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 solution, Water that tastes strongly of
common salt is described as "salty". Many "alkaline" weters may
be used for stock, Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters".

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

Aquifer or Water-bearing Horizon. A water-bearing

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

Buried pre-Glacial Stream Channels, A channel

carved into the bedrock by a stream before the advance of the
continental ioce-sheet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice=shest or later agencies,

Bedrock, Bedrock, as here used, refers to partly
or wholly consolidated deposits of gravel, sand, silt, clay, and
marl that are older than the glacial drift,

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

Contour. A line on a map Jjoining points that have
the same elevation above sea=level,

Continental Ice=-sheet. The great ice-sheet that

covered most of the surface of Canada many thousands of years

age.
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Escarpmente. A cliff or a relatively steep slope
separating level or gently sloping areas.

Flood-plain., A flat part in o river valley

ordinarily ebove water but covered by water when the river is
in flood,

Glacial Drift. The loose, unconsolidated surfeace

deposits of éand, gravel, and clay, or a mixture of these,.
that were deposited by the continental ice-sheet. Clay
containing boulders forms part of the drift and is referred
to as glacinl till or boulder clay. The glacial drift
occurs In several forms:

(1) Ground Moraine. A boulder cley or +ill plain

(includes areos where the glacial drift is very thin and the
surface uneven),

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down at

the margin of the continental ice«sheet during its retreat.
The surface is characterized by irregular hills and undrained
basine,.

(3) Glacial Outwesh, Sand and gravel plains or

deltas formed by streams that issued from the continental
ice~sheet,

(4) Glacial Lake Deposits., Sand and clay plains

formed in glacial lekes during the retreat of the ice=sheet,

Ground Water. Sub=surface water, or water that

occurs below the surface of the land,

Hydrostatic Pressure, The pressure that causes

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

Impervious .or Impermesble., Beds, such as fine clays

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

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

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

Pre~Glacial Land Surface. The surface of the land

before it was covered by the continental ice~sheet.

Recent Deposits, Deposits that have been laid down

by the agencles of water and wind since the disappearance of

the continental ice~sheet,

Unconsolidated Deposits. The mantle or cevering

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

Water Table, The upper limit of the part ef the

ground wholly saturated with water. This may be very near
the surface or many feet below it.

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

(1) Wells in which the water is under sufficient
pressure to flow above the su}face of the ground. These are

called Flowing Artesian Wells,

(2) Wells in which the water is under pressure but
does not rise to the surface, These wells are called Non-

Flewing Artesien Wells,

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

the water table. Thess wells are called Nen-Artesian Wells,
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountein Formation. The name given to a series

of gravel end sand beds which have a meximum thickness of 50
feet, and which occur as isolated patches on the higher parts
of Wood Mountain, This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given to a series

of conglomerates and sand beds which occur in the southwest
corner of Seaskatchewsn, snd rests upon the Ravenscrag or older
formetions. The formaticn is 30 to 125 feet thick.

Ravenscrag Formation., The name given to a thick

sories of lightecoloured sendstones and shales containing vne
or more thick lignite coal seams., This formation is 500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal coal deposits of the province
occur in this formation,

Whitemud Formationes 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 bass this formation grades

in places into coarse, limy sand beds having a maximum thick=-
ness of 40 feet,

Eastend Formatione The name given to a series of

fine=~grained sands and silts, It has been recognized at
various localities over the southern part of the provinece,
from the Alberts boundary east to the escarpment of Missouri
coteau. The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formation. The Bearpaw consists mostly of

incoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron
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is present,buff. Beds of send ooccur in places in the

lower part of the formation. It forms the uppermost bedrock
formetion over much of western and southwestern Saskatchewan
and has a maximum thickness of 7¢0 feet or 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 areca. It passes
eastward and northeastward into marine shale. The principal
area of transition is in the western half of the area where
the Belly River is mostly thimner than it is to the west

and includes marine zones, In the southwestern corner of the
area it has a thickness of several hundred feet.

Merine Shale Series, This series of beds consists

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

older formations that underlie the western part of the aresa,
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WATER-BEARING HORIZONWS OF THE MUNICIPALITY

—

Rurel municipality No. 20 comprises an area of 324 square
miles in southwestern Saskatchewan. The International Boundary
forms the southern border of the area, The municipality consists
of nine townships described as tps. 1, 2, and 3, ranges 22, 23,
and 24, W. 3rd mer. The Valmarie branch of the Canadian Pacific
railway extends in a northoast-southwest direction across the
northern part of the municipality. The village of Claydon, situated
on the reilwey, in sec. 9, tpe. 3, range 22, is the largest settle-
ment.

The relief of the land surface approximates 600 feet. 01d
Man on His Back plateau in the northwestern part of the municipality
and Boundary plateau in the southeast cormer form the two most
prominent topographic features of the areca and have elevations of
over 3,400 feet, The intervening lowlands rise gradually from
elevations of approximately 2,800 feet above sea~level in the bottoms
of the coulées at the International Boundary in the southwestern part,
to approximately 3,100 feot on the broad plain that occuplies the
central and northeastern parts of the municipality. A broad, shallow
valley extends along the northern border of the lowlands from Claydon
gouthwest to cross the western border of the municipelity in secs
18, tp. 2, range 24. To the northwest from the southern border of
township 3, range 24, the ground surface rises rather abruptly to
form the steep and, in places, almost precipitous scarps of 0ld Man
on His Back plateau, In the southeastern half of the mumnicipality the
lowlands rise to the Boundery plateau. This upland is conf;ned largely
to township 1, range 22, and the eastern half of township 1, range 23,
but extends a short distance southward across the Intermational Boundary
into the state of Montana. On the east and wost sides of the Plateau
the lend rises rether ahruptly from an elevation of about 3,000 feet

in the coulée bottoms at the fook of the slopes to an elevation of
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approximately 3,380 feet at the summit of the plateau in scc. 6,
tp. 1, range 22, The general slope on the northern side is more
gradual and the land surface, although irregular and deeply
dissected by coulées, rises gradually from the lowland level.

In the area between the highlands and throughout most of
the northeastern half of the municipality the surface is gently
rolling. Drainage is poorly developed and the few small coulées
existing in this part terminate in undrained depressions. The
drainaege of the southwestern half of the erea is tq the south and
southwest. Many intermittent streams have their headwnters in the
uplands to the north and east and converge to cross the Intornational
Boundery at an elevation of about 2,800 feet in the southeastern part
of township 1, range 24 and join Milk river as a part of the Missouri
drainage system in Montana,

The area has not been topographicelly mapped, so that ne
relief is shown on Figure 2 of the accompanying map. The elevations‘
quoted in the report were determined as accurately as possible by
means of aneroid barometers.during the course of this invostigation,
but they must be regarded as only approximate as established elevation
bench-marks are few, particularly in the northern part of the muni-
cipality.

The farming settloment is confined almost entirely to the
central and northeastern parts. Owing to the rugged topography and
generally poor farming conditions existing on the plateaux and
throughout the southwestern townships these areas are given ovér
largoly to grazing.

Dams constructed to conserve surface woter in the small
cbulées furﬁish weter for stoock in the range-land and supplement the
supplies for stock at many places in the ferming areas. The streoms
flow for only a few weeks in the carly spring, but the impervious
character of the subsoii would make it possible to retain by means of

dams and dugouts large supplies of surface water through the dry seasons,
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Although surface wnter is probably the most important
sourcc of water in this area, tho Rocent and glacial deposits and
the bedrock formations cithor yield supplics of ground wator or are

potential sources throughout the area,
Water~bearing Horizons in the Unconsolidated Deposits

Recent deposits of silts and sands, interbedded in places.
with thin layers of graovel, cover the bottom of many of the coulées
to dopths generally not exoceding 20 foot, Wells sunk in those
deposits usually find water, but the supply vaeries, depending
principally upon the extent of the water-bearing bed and upon the
gradient of the stream channcl. Porous beds of sand or gravel that
occur near the surface in stream channels of steep gradient lose
their water supply by underground flow and surface svaporation soon
after the stream ceases to flow. The water in porous beds buried
under thick layers of impervious clay does not evaporate so rapidly,
and if the stream gradient be low or the porous beds have no outlet
wator may be retained over long periods of drought. The quality of
these waters varies from place to place, Where encountered in the
small stream ohannels of this municipality the water is usually of
good quality, and supplies from some wells are reported to bo soft.
The water from wells sunk in the larger stream channels and encounter-
ing water in fine sands or silts is in general more highly mineralized.
This is probebly duc to the slow underground flow of these waters,
which gives them a better opportunity of dissolving the soluble salts
contained in the fine sediments. The greater part of the municipality
is overlain by glecial drift. The drift was deposited by a great
continental ice~sheet thot many thousands of years ago moved in a
goneral southwesterly direction over the province of Saskatchewan.,
The drift is composed chiefly of compect, blue-grey boulder cley that
bocomes light grey to yellowish brown on weathering. The thicknoss of
the drift varies considorably in differont parts of the municipality,

It is generally thin over the steep slopes of the plateaux and is



-13-

absent in places on the slopes and in the larger coulées that have
been cut down to bedrock. Wells sunk in the area intervening between
the Boundary and 0ld Men on His Back plateaux, in township 2, range
23, and in the western half of township 2, renge 22, pass through
drift to depths ranging generally from 20 to 65 feet. Gravel thought
to be of glacial origin, was encountered at the base of a 130-~foot
well in sec. 17, tpe. 2, range 22, and in a few other wells at depths
of 80 to 100 feet., If this interpretation is correct it suggestsagreat
variation in the thickness of the drift within short distances. It
is possible that these deeper occurrences of gravel represent places
where channels had been cut in the surface of the bedrock by streams
prior to the advance of the ice-sheet. With the deposition of the
drift such channels would bocome completely filled, so that little

or no evidence of their existence is to be found on the present land
surface, In the northeast, central, and southwestern parts the drift
is in the form of a blanket of boulder clay or glacial till and its
thickness is apparently fairly uniform, averaging approximately 60
feet. In other places in tho municipality the surface of the drift

is much more irregular than it is on the till plain, being character-
ized by low knolls and hillocks and undrained depressions. Such areas,
known as moraines, are thought to have been formed when the front of
the ice-sheet remained stationary for a period of time during its
retreat, Such moraines occur on the tops and over the higher slopes
of the plateaux in the northwestern and southeastern parts of the
municipality and in two, smell, isolated areas, one occurring south of
the railway between Claydon and Katherine, and the other extending
over & narrow belt along the eastern border of township 3, range 22,
approximately 3 miles east of Claydon. Southwest of Claydon the
railway follows e dry stream course that marks the site of a drainage
channel formed toward the end of the Glacial period. The lower and

wider part of the wvalley in township 2, range 24, is overlain by a thin



layer of lake clay deposited in a glacial lake. To tho northoast
along the channcl the clay becomes more sandy and hence moro porous.
Shallow wells sunk to the base of the clays have encountered gravel
beds in several places, but it is improbeble that they form a
continuous water-bearing horizon throughout the entire valley.

Little if any water can be expected from the boulder clay
that composes the greater part of the drift, as the clay is not
sufficiently porous to form reservoirs for large supplies of water
and does not readily yield water to wells. Wells sunk in tho clay
are usually situated beside dems or sloughs end derive their supply
by scepage. They are dependable only when weter remains in the
roservoir and become dry during seasons of prolonged drought.

Two general water-boaring horizons are recognized in the
glacial drift. The upper horizon consists of small pockets of water-
bearing sands and gravels sparsely interspersed through tho upper 25
feet of the boulder cley. These deposits are usually more numorous
and are often of greater areal extent in the moraine-covered arocas
than in the till plain areas, but owing to the scarcity of wolls in
the moraines of this municipality little is known regarding their
weter-bearing properties. In places where the water-bearing pockets
have been tapped by wells sunk into the till covering the lowlands,
smoll to moderately large yields of drinkable water are usually
obtained., Since these pockets are not present at all points and their
ocourrence is not generally indicat?d on the surface careful prospecting
is reguired in msny places before a% adequate water supply is located.

The lower water-bearing hgrizon occurs in beds of gravel and
more rarely sand lying at the conta%t between the glacial drift and

1

the bedrock. A large number of wells have tapped this horizon in an
area that extends from the northeasﬁern corner of the municipality in
8 southwesterly direction through most of township 3, range 22, and a

few sections in the northern part of township 2, range 22, and through

!
the east-central part of township 3, range 23. Farther south these

I



gravel beds appear to occur discomtinuowsly, but thoy have been
oncountered in a few isolated points in township 2, range 23, aéd
in tho western half of township 2, range 22. In this area they
probably lis in depressions or buried stream chennels that were
carved into the bedrock prior to the advance of the ice-shocet. Tho
depths of wells necessary to reach this horizon range from 45 to

70 feet. Where encountered the water is usually under hydrostatic
pressure and meintains a constant level in the wells at points 10
to 25 feet above the aquifer. The quality of the water varies in
different wells and does not seem to show any pafticular variation
with depth, Some wells yield soft, to moderately hard, drinkable
water. Other woters are reportcd to contein appresiable emounts of
mineral salts in solution and several wells situated near the north
and western borders of the area yield water that is too highly
mineralized to be used for drinking. The water is not too highly
mineralized, however, to be used for stock,

Water-bearing Horizons in the Bedrock

Four bedrock formetions, known as the Ravenscrag, Whitemud,
Eastend, and Bearpew formations, immediately underlie the glacial
drift in different parts of the municipality. The order in which the
formations are given is the order in which they would be penetrated
by & deep well drilled on the highest point in the municipality. The
uppermost or Ravenscrag formation caps the Boundery plateau at cle-
vations greater than about 3,250 feet above sea-level. It may also
occur at approximately the same elevation in a smaller area on the
southwestern corner of township 3, range 24, on the top of 0ld Man
on His Back plateau. This formation consists chiefly of fine to
medium coarse-grained, buff-weathering sands and dark brownish grey
shales and thin seams of lignite coal. Little is kmown as to the
pround water oonditions exisfing in this formation owing to the
paucity of wells located in the areas in which it is known to ocoure.
The porous sands and coal seams are expected to be weter bearing in

at least part of this area.
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The Ravenscrag formation along the western slopes of the
Boundary plateau is underlain by light grey to white clays and fine
sands of the Whitemud formation. These deposits form a conspicuous
outcrop on the hill-side in this ares, but arenet known to occur
elsewhere in the municipality. The Whitemud beds are probably too
fine grained to yield any large supply of ground water.

The Eastend formation underlies the Whitemud beds on
Boundary plateau and may immediately underlie the drift in a belt 1
to 2 miles wide on the lower slopes of this upland at elevations
between about 3,250 to 3,100 feet above sea-level as indicated on
Figure 1 of the accompanying geological map. This formation is also
thought to underlie 0ld Man on His Baék plateau in a few sections
of township 2, range 24, most of township 3, range 24, and the
northwestern half of township 3, range 23. It is also known to
occur beneath the drift in a small, elevated area lying betwecn the
plateaux in the central part of township 2, range 23,

The upper beds of the Eastend formation comsist largely of
sands and silts interbedded with grey sholes, and are considered to
be of brackish or freshwater origin. The lower beds are much more
shaly, are of marine origin, and grade imperceptibly into the shales
of the underlying Bearpaw formation. Wells sunk to depths of 21 to
105 feet on the northern side of Boundary plateau encounter water of
a good quality in this formation. Other wells in the central area
and on 0ld Man on His Back plateau also yield water from this formation,
although some of these waters particularly those from the lowor more
shaly parts of the formation, are more highly mineralized. For a more
detailed description of these water supplies the reader is referred to
later sections of this report dealing with the individual townships in
which this formation occurs,

The Bearpaw formetion underlies the Eastend at all places
wherc the Eastend is present, and throughout the remainder of the

municipality oocours immediately beneath the glacial drift, A few sandy
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beds are present in the upper 200 feet of the Bearpaw, but the
greater part of the formation is composed almost entirely of dark
grey morine shale interbedded at intervals with bands of hard
ironstone, Where encoyntered in drill holes the shale is locally
referred to as "soapstone". It is recognized by the dark grey
appearance and soapy feel when wet, and by the small, roughly cubical
fragments into which it crumbles upon drying. Outcrops of the shale
are quite numerous in coulébes in the vicinity of the southwestern
corner of townships 2, range 23, and at a few isolated points in
other parts of the municipality as indicated on the acocompanying
geological mop (Figure 1), The oxact thickness of this formation
is not known as no wells have been sunk to its base in the municie
pelity. It may, however, extend to a depth of 700 to 800 feet in
tho lowlands part‘of this area as is indicated by a deep well sunk in
the village of Climax about 20 miles east of this municipalitye |
Little if any water can be expected from the shale in tho
middle and lower parts of the formation. The upper sandy zone,
ococurring immedintely beneath the Eestend or fringing the lower slopes
of the uplands, is, however, water-bearing and yields moderate to large
supplies to wells sunk in the central end mid-eastern part of the
municipality. Wells that have encountered these aquifers range in
depth from about 50 fect to 210 fecet. The lowest water-bearing bed
wa.s cnoountered at an olevation of approximately 2,784 feet in sec, 28,
tp. 2, range 22, Although an adequate supply of soft, drinkable water
is reported to have becn encountered at a depth of 210 feet or at the
elovation stated above, drilling was continued to o depth of 435 feet
without finding additionel supplics. The individual aquifers encountered
by other wells in the areca are apparently erratic in their distribution
and of limited arenl extent, as no two wolls are definitely known to
have tapped the same aguifer. The quality of the waters also varies

from place to place., Wells sunk in shale in the SW. %; secs 13, the
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NE. &, sec. 33, tp. 2, range 23, and in tho SW, %, sec. 1, tpe 3,
ronge 23, yiold water that is reported to be too highly mincralized
to be used for drinking. Water from o well in the SE. %, sec. 25,
tp. 3, range 22, is considcred unsuitoble even for stock, Othor
waters obtained at shallower depths in the Bearpaw are reported to

be drinakble, although severnl of these contain noticeable amounts

of solts in solution. The yields obtained from these aquifers also
vory. Most of the wells, however, producc an adequate supply for the
average farm requirements of 25 to 40 head of stock. Those obtaining
smoll yields are sunk to depths of 100 feet or less and are situated
in localities where better yields are expected to occur at slightly
greator depths. No wells arc known to have been sunk to the Bearpaw
shale in the southwestern part of the municipality. The possibility
of locating water in the bedrock of this aroa is less favourable, as
a large part of the upper sandy zone is thought to have been romoved

by erosion.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 1, Range 22

All of this township is occupicd by Boundary ploatetus
Both the northern and southern parts are overlain by moraine, the
irrogular surface of which has been dissected by deep coulées. Tho
highost elevation of about 3,380 foet is in scetion 6. From this
point the surface falls off gradually toward the north and east down
to an average elevation of about 3,200 feet above sca-lovel 2long tho
northern border, Toward the east, howoever, the slopes arc more
abrupt and are interrupted by stream chamnels, some of which have
beon cut down to elevations of about 3,100 feeot.

Owing to the irregular topography of thc township it is
not being farmed and as only one well wes rocorded in the area little
is known recgarding the ground woter possibilities, Water is obtoined
for range stock by impounding surface water bchind dams in the coulées.
No springs are reported in this area, although they probably do occur
in some of the deeper coulées along the central and in the oastern
part of the township,

The depth of the glacial drift is not kmnown, but it no
doubt varies greatly in different perts of thc township. Wolls sunk
in the uplands in the townships bordering on the north and wost on-~
countered the bedrock at depths of 20 to 60 feet. Even greater
thicknesses of drift may oceur in tho morainoe-coverod lower part of
this township, but it is judged to be thin on the steepor slopes and
on the points of highest elevation in the southwestcrn part of the
township. Scattered pockets and discontinuous beds of wator-boering
sends and gravels no doubt occur interspersed through the boulder
clay, but it will probably be necessary to sink a numbor of tosteholos
before a suitable water supply is located. Greator accumulations of
gravel are oxpected to occur in the couldo bottoms and at places where

the valley gradiont flattens off they may contein lorge supplies of
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wotor. A 47-foot well, situcted in the SE,. %3 section 5, yiclds
bord, drinkable woter from this type of deposit.

The bedrock wos not observed to ou%crOp in this township,
but observations made in the township to tho west indicate that the
Revenserag formation occurs there and probably underlies most of the
westorn half of the township under discussion. It may extend down to an
approximnte elevation of 3,250 foet,that is down to depths of cbout
130 feet on thu highest point on the ploteau. A thin bed of white,
sandy clay reprcsenting the Whitemud formotion, although probably
not overywhere presont, occurs below the base of thoe Ravenscroge
These clays are in burn underlain by some 100 to 150 fcet of fine,
grey sends, silts, and dark groy shalos designated the Eastond
formntion. The base of this formation lies at an approximate
elevation of 3,100 feet above sea-level and immediately undorlies
the drift in a narrow bolt oxtonding clong the lower slopes of the
platecu in the castern and northern parts of the township as outlined
in Figure 1 of the accompanying geological map. The Bearpaw formation
is thought to underlie the drift at clevations below 3,100 fcet in a
belt of variable width along the castern border of the township,

Although no wells have beon sunk into the bedrock all of
those formations as ropresented in this aren are considered to bo
sufficiontly porous to form reservoirs for the accumulation of ground
woter, Little difficulty should be expericnced in obtaining fairly
large supplios of drinknble water from wolls less than 150 foct in
depth throughout the arca underlain by the Ravenscrag and Eastend
formations. The Bearpaw cannot be expccted to be as porous as the
other formations, but os the uppor and more sandy phase of the formotion
occurs immodietely beneath the drift in this area it should prove to

be watoer bearing at moderate depths,



Township 1, Roango 23

The ground surface of this township rises to the north and
northeoast from elevations of approximately 2,800 feet above seamlevel
in the bottam of the small, southwosterly flowing creek whoere it
crosscs the International Boundary in section 6, to elevations of
approximately 3,050 feet in section 31, and 3,250 feet in section 36.
Townrd the eastern border the land rises abruptly to form the steep,
western slopes of the Boundary plateau and in section 1 reachgs its
highest elevation in the township of approximately 3,380 feef.

The land surface in the southwestern and southeastern parts
of the township is steeply rolling ond deeply dissected in many places
by narrow stream velleys. Since this part of the township is unsuited
to farming the principal ground water requirements are‘for stocks
The streams rarely carry water for more then a short period during
the spring or during exceptionally wet seasons, as the gradient is
high and the run-off is correspondingly rapid. Part of the run-off
is conserved far range stock by means of dams in the coulées, |

The streem deposits are possibly the most reliable source
of ground water in the unconsolidated deposits of this township.
Thege deposits are composed mostly of fine silts and clays, but
discontinuous beds of porous sands and gravels no doubt occur inter-
bedded with the clays, and these may contein, in places, large supplies
of water, One well in a coulée situated in section 32 yields o small
supply of highly mineralized water from a depth of about 10 feet.

This water is used for stock, but camnot be used for drinkinge The
Bearpaw shale outcrops in the creek wvalley in this vieinity and it is
quite probeble that the highly'élkaliné'character of the water found
in the stream deposits is due to seepages from the shale, Forther
down streeam the bedrock is covered and woter of better quality is to
be expected.

The mantle of glacial drift overlying the bedrock consists

largely of oompact, grey boulder clay. Very little, if any, woter cen
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be expected from wells sunk in this clay. Larger supplies of water
will probably be obtained by sinking wells either to the base of
the drift or into the bedrock than from water-bearing pockets at
shallow depths in the boulder clay.

Thin beds of sands and gravels washed down from the highlands
and spread over the bedrock surface elong the lower hill slopes prior
to the advance of the continental ice-sheet probably form small,
irregular deposits at the base of the diift in the northern and northe
eastern sections of the township. ©Since few-wells have been sunk in
the township the areal extent of such beds is undetermined.

The series of grey sends, brown clays and shales, and
occasional coal seams comprising thé Ravenscrag formation form the
uplends along the eastern border of the township. These beds are in
turn underlain by a few feet of buff to white clays and sands designated
the Whitemud formation. These Whitemud beds are exposed along the
sides of the valley in sections 13 and 14 and may extend beneath the
Ravenscrag over & considerable area. The Eastend formation occurs
at still lower elevations and extends beneath the Ravenscrag (or
Whitemud), and where these formations are absent, beneath the glacial
drift over the greater part of the eastern half of the towmship. It
is shaly at its base and grades downward imperceptibly into the
Bearpaw formation which underlies the drift throughout the western
lowland peart of the township.

No wells are known to be deriving water from the Ravenscrag,
but it appears to be sufficiently porous at the places whore it is
exposed to yield moderately large supplies at depths probably nowhere
exceeding }50 feet. As this formation is confined to the uplands it
has a smaller catchment erea than the underlying formetions and hence
may prove to be only sparingly productive particularly near the top of
the plateau,

Iwo wells located on sectiomns 24 and 25 probably penetrated

a few feet of Revenscrag before entering the underlying Eastend where
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woter was found., It is possible that the upper formation is thin
in these areas and honce does not yield an appreciable supply of
water.

Four wells in thc northeast corner of the township arc
deriving water from the Eastend formetion. Although the elevations
of the well sites as determined by aneroid cannot be considored
accurate, it seemg probable that the 160-foot well on section 24,
and the 105« and 120~foot wells on section 35, tap a comon aquifer
near the base of the formation at elevations of 3,177 to 3,100 foet
above sea-level., These wells yield a soft, drinkable water in
sufficient quantities for local requirements, The fourth well,
situated in section 25, producos o small supply of hard water from
a slightly higher aquifer, This well, if extended to a depth of
.about 150 to 180 feet, should tap the soft wator horizon. The part
of the Bearpaw formation that underlies the drift throughout the
western part of the township is considered to be sufficiently sandy
to form a potential source of ground water at moderate depths. As
only one woll in this township derives woter from this formation
the goneral depth of wells or the quality and quantity of water to be
cxpected have not been determined, Wells sunk to depths not exceeding
200 feet in the township to the north obtain adequate supplics of soft
water at several horizons in the Bearpaw, The lowest of these occurs

at an elevation of about 2,850 fecet above seca-level,

Township 1, Ronge 24

The land surface of the eastorn half of this township is
steeply rolling and dissected by numerous southword trending couléos.
The surface of the western half of the area is more gently rolling.
In general the land surface slopes from an elevation of about 3,050
feot along the northern border in a southerly diroction to 2,800 fect
in the bottoms of the crecks where they cross the International Boundary.

The run=off in this arca is rapid and the streams maintein thoir flow
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only during o few weeks in the spfing or during exceptionally wet
seasons. Dams constructed in the coulées conserve part of the run-off
for range stock during periods of drought. Since the greater part of
this township is devoted to grazing there has been little nccossity
to sink wells in search of water for household requirements.
Stream deposits are considered to be ‘the most relieble
source of ground water in the unconsolidated deposits. Thesc sediments
consist largely of silts and clays through which are interspersed a few
pockets of more porous sands and gravels., Four wells, two of which
are situeted in séctions 1 and 16, and the other two on tho NE. %3
section 35, obtain water from thesc deposits at depths of 16 to 25
fect. Water from tho well in scetion 1 is reported to be hard and too
highly mineralized for household use but is used for stock. Tho other
wells yield soft to moderately hard, drinkable water.
The thickness of the glacial drift is not definitely known,

but probably is not morc than 50 feet throughout the greater part
of this area. It is composed of grey boulder clay and silt containing
very few beds sufficiently porous and thick to permit of any large
accumulations of ground water, A few scattered beds of water~bearing
sands or gravels may occur at or near the base of the glacial drift,
Although no attempts have been made to locate such pockets it would
probably be necessary to sink a number of test-holes before an adequate
water supply from this source would be found.

- The Bearpaw formotion is believed to immediotely undo?lie
the glacial drift throughout the township. The ground water conditions
of this formation are not well known as very few wells in this township
‘or in the bordering townships have been sunk through the glacial drift.
It is probable, however, that usable wabter will be found in sond beds
in the upper 150 feet of the Bearpaw formation. Water is to be expected
within 200 feet in the northern part of the township and at gradually

lessor depths farther south. Drilling to depths greeter than 150 feet
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in the Bearpaw formetion is not recommended as water is seldom
encountered below the upper porous zone of the formation in this
pert of the province., The quality of the water to be expected can
only be surmised. If extensive send beds are encountered in the
shales they should yield drinkeble water, bub if only shale is
penetrated in drilling a more highly minerelized water probably

will be found.
Township 2, Range 22

Ground water in this township is obtained mostly from wells
sunk to gravel beds that occur near the base of the glacial drift and
from sends end sandy shales in the underlying Eastend and Bearpaw
formations,.

Alluvial deposits are confined mostly to thin beds of silt,
sand, and gravel in the coulée bottoms; and a more extensive area of
flood-plain deposits consisting of silts and sandy clays occurs in
sections 35 and 36. A l4-foot well in the NW. %, section 5, obtained
a large yield of hard, drinkable water in a sand and gravel bed in a
stream deposit, and it is probable that similar supplies occur else-
where in the township, although none has been reported.

The thickness of the glacial drift varies considerably in
different parts of the township, indicating that a very uneven bedrock
surface existed prior to the deposition of the glacial drift. Gravel
is reported to occur at 130 feet below the surface or at an elevetion
of 2,820 feet, in section 17, and probably marks the site of a pre-
glacial stream chemnel cut into the bedrock. The direction or other
characteristics of this buried channel are not known as no other
wells in the area are sunk into it, Other wells in this part of the
township encountered bedrock at depthé of 20 to 60 feet. The avorage
thickness of the drift over the greater part of the township, however,
is apparently about 57 feet, It consists chiefly of compact boulder

clay, yellowish to medium grey near the surface, but grading to dark
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blue-grey clay below the zone of weathering at depths of 10 to 20
feet. Adequate supplies of water have not been found in tho boulder
clay, but wells situated in soctions 13, 18, 32, 33, 34, and 36
encountered water-bearing gravels at the base of the drift at depths
of 16 to 65 feet, and the above-mentioned well in section 17 tapped
water-bearing gravels at a depth of 130 feet,

These gravels arc not continuous over the entire township,
but individual beds or pockets are thought to be fairly oxtensive
in the northern and northeastern sections. Their occurrcnce in
sections 17 and 18 mey possibly be of only local extent as they have
no% been found in other wells in this vieinity., Where they have been
encountered, the water supplies obbtained from them are adequate for
the average farm requirements. Several of the wells maintain a
constant water-level of 10 to 15 feet above the water-bearing bed,
The quality of the waters varies considerably, The water from wells
in sections 32 and 33 is reported to be soft; from others it is hard
and two wells yield slightly "alkeline" water, but all the waters
are used for drinking,.

Wells situated in section 6 obtain large yields of soft,
drinkable water at depths of 66 and 21 feet or at an elovation of
about 3,108 and 3,128 feet respectively., The water occurs in a red
sendstone in what is probably the Eastend formation. A 90~foot dry
hole situated in the NE. %3 section 5, also encountered sevoral
similar beds of red sandstone before drilling was suspended at an
elevation of about 3,129 feet. The possibility of finding water at
greater depths at this location is quite favourable as a fow miles
north and west of this locality sandy shales and sandstonos in the
upper part of the Bearpaw are known to be water~bearing,

These red sandstone beds of the Eastend formation have not
been encountered elsewhere in the township and probably do not extend

north of the geological boundary as outlined in the acoompanying map

(Figure 1). The Bearpaw formation is thought to underlie the drift
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throughout the remainder of the township. Wells situated in
sections 20 and 28 tap a water-bearing sand in the Bearpaw formation
at depths of 180 and 210 feet, or at an average elcvation of about
2,793 feet abave sea=level. The water is under hydrostatic pressure
and rises over 100 feet above the water-bearing sand. Wator fram
the well in section 28 is reported to be soft, whereas water from
the well on section 20 is hard and slightly "alkaline', Both waters
are suitable for household usce The areal extent of this horizon is
not known, but the fact that the water in these wells is under
pressure suggests a fairly wide distribution for this horizon. A
shallower horizon has been encountered by wells sunk to depths of
48 to 121 feet in sections 13 and 14, Adequate supplies of hard to
moderately soft water are obtained from these wells at elevations
ranging from about 2,925 to 2,970 feet above sea-level. The water
is reported to occur in cley, but is morc probably in sandy shalo,
This horizon has not been encountered elsewhere and is probably
confined to this locality.

There is no apparent scarcity of water-bearing bods.in
this township providing wells are sunk to thoe required depths,
usually not exceeding 200 feet. Drilling to greater depths can not

be expected to yield water suitable for farm usc.

Township 2, Range 23

This township is situatod botween the Boundary plateau on
the southeast and 0ld Man on His Back plateau on tho northwest. The
amall drainage that exists in the area is to the southwest through
sections 17, 8, and 5,

Ground water is obtained in this township partly fram the
Recent stream deposits in the coulde bottoms partly from sand and
gravel beds ocourring at the base of the glacial drift that covers the
uplands, and partly from the underlying bedrock formations. Many of the

settlers also conserve surface water for stock by constructing small
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dams in the coulée bottoms.

The stream deposits comsist largely of clays and silts,
but these beds contain in places discontinuous beds or pockets of
sand or gravel enclosed in the less porous sediments. Wells obtaining
water from these sand or gravel pockets are usually not over 30 feet
deep. The quality of the water varics in differcnt localities, A
well situated in a wide valley that cxtends through sections 31 and
32 south of the railway linc yields highly mineralized water that is
used only for stock. Other wells located in the smaller stroam
channels produce drinkable water containing variable amoynts of
mineral salts,

The thickness of the glacial drift varies greatly from
place to place, and in several places along the southern crocks the
drift has been entirely eroded away, exposing the shale of the Bearpaw
formation, The variation in thickness is in part due to irregularitics
in the surfece of the underlying bedrock which have been filled in so
that their areal extent is undeterminable except by test drilling,
Two wells situated on section 13 illustrate this variation. Although
the surface elevations at these well sites are about the same, the
shale bedrock was encountered at a depth of about 25 feet in the
southwest quarter and at a dopth of about 110 feet in the northwest
gquarter., A variation of about 60 feet in thickness of these deposits
is also roported in wells situated onthe NW. 4 and the NE, %-of
section 34. 1t scems probable, however, that should careful pros-
pecting in the upper 30 feet of the drift fail to yield an adcquate
supply of water fairly good possibilities exist of finding water
either at the base of the drift or in the upper few feet of the
underlying shale at depths of 756 to 100 fect. Waters from existing
wells tapping this horizon vary in quality from soft to hard and are
highly mineralized. The yield from individual wells is usually
sufficient for the domestic and stock requirements, 'Sandy shale beds,

which may represent the basal part of the Bastend formation, occur
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immedintely benoath the drift in the southeastern cormer of tho
township and over a small crea in the central parts, but the foct
that these doposits arc similar to the underlying Boarpaw suggosts
o corresponding similarity in ground water conditions,

Wells sunk to the bedrock usually yield large supplies
of water. Depths of the wells vary from 30 to 182 feet depending
upon the thickness of the drift, Individual water-bearing horizons
are apparently of small areal extent and occur as thin, discontinuous
beds of fine sand or sandy shale in the upper part of the bedrock.
Two distinct types of water are obtained from the Bearpaw formation.
Most of the wells yield soft water that is reported to be quite
suitable for drinking, although it may contain a relatively high
concentration of dissolved solids comsisting chiefly of sodium
salts; the soft character of the water is due to the absence of
calcium and magnesium salts. A highly mineralized water that is
reported to be laxative in character is obtained from the Beqrpaw
shale in the SW. %3 section 13, and in the NE, %, section 33.
This water is used for stock, but is reported to be unsuitable for
household use. Although the information obtained regarding the
material penetrated in these wells is incomplete it is evident that
the water is derived largely from shale and, therefore, can be
expected to be more highly mineralized than.the water derived from
wells that have tapped extensive sand beds interbedded with shale,
Dry holes have been sunk on sections 14 and 35 to approximately the
same depth in the shale at which water was reported on sections 13
and 33. Due to the irregularity of occurrence of producing aguifers
in the Bearpaw, deeper drilling may not find water in spite of the
fact that productive beds have been penetrated in the Bearpaw at a
lower horizon on sections 2 and 3. However, deepening the well on
section 14 some 60 to 76 feet, or down to an approximate elevation of
2,850 feet above sea-~level, scems a worth-while procedure. No evidence

has been obtained as to the possibility of finding water below an
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elevation of 3,000 feet above sea=-level in the northern sections,
but water was found in scction 15, at a depth of 100 feet, or at

2,967 feet above sea-level; in section 13 at a depth of 160 feet,
or at 2,852 feet above sea-level; and in section 16 at a depth of
182 feet, or at an elevation of 2,813 feet above sea~level.

Township 2, Range 24

This township is situated on the southern slope from 0ld
Yan on His Back plateau. Drainage of the area is to the south and
southwest by way of several, small, intermittent streams, thec largest
of which extends along the eastern side of the township. The coulée
bottoms are underlain by thin layers of alluvium consisting of clay
and silt, through which are intorspersed pockets of sands oand
grovels, Shallow wells sunk to these pockets are the chief source
of drinking water for the few residents located in the township.
Viater is obtained for stock by comstructing dams in the coulées,
thus conserving part of the spring run-off. Glacial drift, consist-
ing largely of light to medium dark grey boulder clay overlics the
bedrock to a depth ranging from o few feet in the northwestern part
of the township to 50 feet and possibly more in the south and south-
eastern parts. A broad valley trends southwestward across the towne
ship from the north half of scction 25 to section 19. This area is
overlain by light bluish grey glacial lake clay.

Probably little if any water can be obtained from the
fine-textured lake clay, but two wells situated in sections 19 and
27 struck water in beds of sand and gravel that occur below the clay
at depths of 14 and 41 fect, respectively. These waters are reported
to be soft and quite suitable for houschold usec. Little is kmown as
to the ground water conditions in the glacial drift throughout the
remainder of the township, but it is probable that sands and gravels
ovorlie bedrock or occur in buried stream chammels that extend south-

ward from the uplands in the northern part,
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Two bedrock formetions are known to immediately underlie
the drift in different parts of the township. BEestend beds outcrop
on the slope from the plateau in the northwestern corner of the
township, and probably extend southward for about 2 miles as
outlined by the geological boundary on Figure 1 of the accompanying
mep. The remainder of the township is underlain by the Bearpaw
formation,

No wells are recorded as definitely having derived
water from the bedrock in this township. One well in the Ni. ﬁ.
section 27, bored 122 feet deep to an approximate elevation of
2,950 feet above sea-level, obtained soft soda-bearing water at a
depth of 41 feet, from what is considered to be the contact of the
glacialldrift and the Bearpaw formation. No information wos obtained
regarding the character of the sediments passed through in the 42-foot
dry hole in the valley on section 12. In the absence of further
information regarding ground water conditions in this township or in
the township to the west accurate generalizations cennot be made.,
It is probable, however, that conditions found in the township to
the east will prevail in this township and that fairly large supplies
of water may be obtained from the bedrock at depths of 106 to 200 |
feet, |

Township 3, Range 22

Glacial drift mantles the bedrock in this township to a
fairly uniform depth of about 60 feet. Stream or flood-élain
deposits consisting essentially of fine sand, silt, and clay occur
in a small area in the southern part of sections 1, 2, and 18, and
in the bottoms of the shallow coulées that extend southward through
the western half of the township. These deposits cverlie the glacial
drift and probably nowhere exceed 20 feet in thickness. Moraine
covers parts of sections 5, 6, and 7 in the southwestern corner of
the township and forms a narrow belt along the eastern border of the

‘township from section 1 to section 24. The remainder of the township



consists of a gently umdulating to level till plain.

Ground woter supplies in the township are obtained almgst
entirely from wells sunk in the unconsolidated deposits. These
supplies occur at two different horizons. The upper horizon con-
sists of isolated pockets of fine sand in the stream deposits and
in send pockets interspersed in the less pervious clays in the
upper 20 feet of the drift. Wells encountering these aquifers are’
usually situated in depressiomns or in the coulée bottoms. Individual
aquifers are usually of small areal extent and in many places it is
necessary to sink several test holes before a suitable woter supply
is located. Most of these waters are reported to be soft and are
quite suitable for domestic use but the quantity obtained is often
inadequate for the stock requirements.

Several settlers who have failed to locate an adequate water
supply in the upper horizon have sunk wells to a lower woter-bearing
horizon that occurs at the base of the glacial drift. Depths of
wells to this horizon range from 47 to 98 feet. The water occurs
in sand or grevel beds and is usually under sufficient hydrostatic
pressure to cause it to rise in the wells 10 to 30 feet above the
aquifer. The quality of the water varies, but most of it contains
appreciable amounts of mineral salts in solution, and one well
situated in the SE, %) section 34, is reported to yield water so
highly mineralized that it is used only for stock. Owing to the
abandomment of a number of the farms prior to 1935 the survey of
these wells is incomplete. The distribution of the lower water-
bearing beds, however, is apparently fairly uniform throughout the
township, as they have bcen enoounﬁered in the surrounding township.

Little is known regarding ground water conditions in the
Bearpaw formetion which is thought to underlie the glacial drift
throughout this township. A 90-foot well, situated in the SE. %}
section 25, probably taps a water-bearing horizon in the Bearp&ﬁ.

The water is reported to occur in shale, but it is found in thin
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layers of fine sand interbedded with the shale. The hydrostatic
pressure is sufficient to cause the water to rise in the wcll 60
feet above the aquifer. The water contains a high concentration
of mineral salts and, thercfore, is not used, Highly mincralized
weters are obtained from shale aquifers in the Bearpaw formation in
the townships lying to the north and west and this suggests that
this type of water occurs in the shale throughout the township,
Wells sunk to beds of sand or sandstone in this formation usually
yield water with a lower mineral salt content than that from the
gsandy shale, As described in an earlier section of this report,
woter-bearing sands are encountered in the Beorpaw formation in
secs, 20 and 28, tp. 2, range 22, at depths of 180 and 210 feet,
Water is also obtained from a bed of sandstone in the Bearpaw
formotion at a depth of 305 feet in section 17 in the tovmship to
the north. It is improbable that these aquifers form continuous
horizons but similar aquifers may occur in parts of this towmship
at depths of 200 to 300 feet.

Township 3, Range 23

A wide valley extends diagonally across the southern half
of this township from section 13 to section 4, The bottom of the
valley is overlain by clay, silt, and fine sand distributed through
which occur a few scattcred pockets of gravel. The area lying south
of the valley is covered by moraine having an uneven surface, A
more extensive moraine-covered area cxtends across the northwestern
corner of the township. The remainder of the township consists of
fairly level to undulating till plain.

Ground water is obtained from two horigons in the uncon-
solidated stream and drift deposits. The upper horizon consists of
isolated pockets of sand and gravel that occur in the upper 20 feet
of the glacial drift end at similar depths in the coulde bottoms.,

These water-bearing beds are erratic in their distribution and in many



places it is nocessary to sink several tost holes before water is
found. Where obtained, however, thesc woters are gemerally of

fair quality, although thc yicld is scldom sufficiont for more

than the houschold requiroments. Lorgor yields may bo expocted in
the moraine-coverecd arcas, os these dcposits are usually morc porous
than the till. Fow wells have been sunk in these areas in this
township.

The sccond water-bearing horizon occurs at or nocr the
basc of the glacial drift ot depths of 32 %o 60 feet. The wator
occurs in beds of sand and grovel and generally conbtoins o fairly
high concentration of mincral salts. Two wells 32 and 46 foet deep,
situated in the NW. %, and SW, %, section 23, yield wator that is
reported to be too highly mineralized for drinking, but is being usod
for stock, A 60-foot well, on section 12, produces a less highly
mineralized water that is drinkable. As no other wells in the town=~
ship have encountercd this horizon its western limits arc unknown.

Two bedrock formotions are thought to underlic the glacial
drift in different parts of the township. The upper or Zastoend
formation is known to underlie the drift on 0ld Man on His Back
platcau and probably extends through the northwestern half of this
township at clevations above 3,100 feet above sea-level. Thc southe-
castern half of the township, most of which lies at elovations below
3,100 feot, is underlain by the Boarpaw formotion.

Both of these formetions probably are water-bearing, but
little informotion is available as to the depths or the arcal oxbent
of individual aquifers. In towmship 2, ranges 22 and 23, large
vields of drinkable woter are obtained from the Eastend and upper
200 feet of the Bearpaw formztion. Similar water-bearing horizons
probably extend northwest through this township. Depths to which it
will be necessary to sink wells will no doubt vary considorably, but

are not expected to exceed 200 feet. The rosults of sinking two wells
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to bedrock in section 1 cnd 34 in this township arc not oncouraging,
but this cannot be taken as indicative of ground woter conditions
in other parts of the township or at grecater dopths at these
locations., A well situated in scetion 34 was sunk to a depth of
84 fect whore a small sceopage of drinkable water was oncountored
in red sand that probably reprcscents the lower part of the Eastend
formation. This woater is not used as the supply is reported to be
insufficient even for household use., A well situated in section 1
obtained a small yield of highly mineralized water from Beorpaw
shale at a depth of 70 feet. This water is reported to be un-
suitable for drinking, but is used for stock. Larger yields are
to be expected at greater depths at both of these locations

although no prediction can be made as to the quality of the water,

Township 3, Range 24

The greater part of this township is occupied by 0ld Man
on His Back plateau. The land surface for the most part is rolling
moraine that slopes gradually to the north and northeast from a
maximum elevation of about 3,400 in section 6 to elevations ranging
from 3,050 feet to 3,200 feet along the north and eastern borders
of the township. Only in the southeast corner is the ground
surface sufficiently level to be farmed. All other parts of the
area are used as range land.

Small dams constructed in the coulées retain water for
stock. These surface supplies are supplemented in a few places by
shallow wells sunk to water-bearing sand and gravel beds in the
coulée bottoms and in one instance by a deeper well bored to the
bedrock.

Stream deposits along the couldes are probably thin in
this area as most of the couldes have a fair gradient, so that
extensive alluvial deposits have not been found., Wells sunk in

this type of deposit in sections 11 and 21 yield soft, drinkable
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water from quicksand at depths of 21 and 14 feet, respectively.

Sand flows into the well on section 11 and reduces the yield to

such an extent that it is inadequate for the stock requirements.

The well on section 21 is reported to yield an adequate supply for
both stock and household use. A well situated on the SW. %} section
13, may also obtain its water supply from a stream deposit. This
well yields a large supply of soft, slightly "alkaline" water fram

a gravel aquifer at a depth of 22 feet. The water is used for
drinking and for stock. Water-bearing sand and gravel deposits of

a similar character probably occur in the lower parts of the slopes
and in the depressions between the hills in the moraine-covered area
in the northern half of the township.

The thickness of the glacial drift in this township is
not known, but it is probably quite thin near the summit of the
plateau in the southwestern corner of the township. In the northern
parts, however, it may have a thickness of 50 feet or more in some
places. Little is known as to ground water conditions in the glacial
drift as only the previously mentioned wells are reported from this
area, and few wells have been sunk in the area of range land bordering
the township on the north and west. Moderate To large amounts of water
probably occur in pockets of well-sorted sands and gravel interspersed
through the boulder clay in the moraine. These waters are not expected
to be so highly mineralized as to be undrinkeble, Discontinuous beds
of sand and gravel may also occur at the contact of the drift and the
underlying bedrock in some places in the northern part of the township,
although careful prospecting may be necessary to locate them.

The glacial drift is thought to be underlain by the BEastead
formation throughouﬁ most of the township, although the Ravenscrag
formation probably overlies the Fastend in a small area on the summit
of the plateau in the southwestern corner of the township at clevations
exceeding 3,250 feet above sea-level. Medium to fine-grained, buff=-

weathering sands and grey shales that outcrop on the southern
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escarpment of the plateau in the vicinity of the southern border of
section 6, although not positivcly identified as such, may form the
basal beds of the Ravenscrag formation. Should these beds extend
northward at the same elevation they may be encountered in section 6
and parts of sections 5, 7, and 8 by sinking wells to depths of less
than 100 feet and can be cxpected to be water~beoaring in at least
part of this areca,

The Eastend formetion is also a potential source of ground
water in this township. A 76-foot well bored in section 2 is reported
to yield an adequate supply of hard and slightly "alkaline" water from
the Eastend shale, Although no other bedrock wells are known to have
been sunk in the township it is quite probable that water of similar
or cven better quality may occur in other localities at depths of
less than 150 feet., At greater dopths the upper part of the Bearpaw
formation underlying the Eastend may also be water-bearing, but many
of the waters from this source contain a higher concentration of mineral

salts in solution.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
NO. 20, SASKATCHEWAN

MUNICIPALITY OF

o " Township| L] 1] 1| 2] 2] 2] 3| 8 LS
West of 3rd meridian Renge 22|23 (2422|2324 |22| 23 |24
:iétal No. of wells in Township 15| 4(18(23] 8{1% }4 -4
No. of wells in bedrock 0] 4| O 9{12] 0] 1} 3] 1
No. of wells in glacial drift TR 7.t1;4 1
No. of wells in alluvium 00l 0O 1} O ~I. 6 0| 2
Permsnency of Water Supply B R
No. with permanent supply 1| 5] 4|17[21] 7(15{13} 4
No. with intermittent supply “0—»6 0] 0] 0 © ﬂ _5 W-O.'”O.
Noe. dry holes 0 AO SH 1 l‘-6wﬂih};
Types of Wells R R R
No. of flowing artesian wells mp_FO 0 95.9».9 -Q _9
No. of non-flowing artesian wells 0| 1] Oj10; 8| 1| 8f 0Of 1
No. of non-artesion wells 1 4l )13 .gh‘fdié.ué
Quality of Water T i
No. with hard water 1| 2| 2/11} 8| 541l 7] 1
No. with soft water 0| 3| 2| 6|13 2‘:%T:€;:;
No. with salty water O] 11 0 Of Of 1] O] Of O
No. with "aelkaline" water 0( 0y 1] 3 éFlg‘:;Q
Depths of Wells T
No. from O to 50 feet deep 1) 1) 4 7, 8 7] 7110} 3
No. from 51 to 100 feet deep _0 1 5F’ 6/ 9 O-M8“‘4M-1-
No. from 101 to 150 feet deep :};i;§ o 2 3 1 ~6 ~2;~}5~
No. from 151 to 200 feet deep 0} O 1;‘_1 3 6m?;.};‘2;
No. from 201 to 500 feet deep JEEEE ol o oo
No, from 501 to 1,000 feet deep ‘—6‘ 5 O 0 O 6“ 6..6-"6
No. over 1,000 feet deep 0| o] o of o of o of o
How the Water is Used T N D
No. usable for domestic purposes %4 5| 3] 16|17 612 8| 4
No, not usable for domestic purposes| 0| O| 1 {Lu%ud;, §‘f§.fa
No. usable for stock 1| 5] 416} 21| 6|14 13] 4
No,., not usable for stock olol o 1HWO_F“1~ ) 1“‘O.MO.
Sufficiency of Water Supply B e s Sl B Cl B
No. sufficient for domestic needs 1| 5| 4 1%r21 m-*%Q_y%_f&
No, insufficient for domestic needs | Of O} Ol 1} Of O} o 1} ©
No. sufficient for stock needs 0| 3| 2|16/15] 7|12 5| 3
No., insufficient for stock needs 1122 1 ’é 0 é~~~-?{
e P L

I O

Total No.
in muni-
cipality

i SR — {

= o

L

0
29

58

48

e B

29

v —




ANALYSES AND QUALITY OF WATER

Genoral Statement

Semples of water from representative wells in surface
deposits and bedrock wore takon for analyses. . Except as
otherwise statod in the tab}e of analysés the samples wore
anelysed in the laboratory of tho Borings Division of tho
Goological Survey by the usual standard mothods. The
quantities of the following constituents were determined
total dissolved mineral solids, calcium oxideo, magnesium
oxide, sodium oxide by difference, sulphate, chloride, and
alkalinity. The alkalinity referred to here is the oalocium
carbonate equivaelent of all acid used in neutralizing the
carbonates of sodium, calcium, and megnesium, The resul?s of
the analyses arc given in parts per million-~that is, pafta
by weight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million, The‘samples were
not examined for bacteria, and thus a water that mey be
termed suiteble for use on the basis of its mineral salt
ocontent might be condomned on account of its bacteria content,
Waters that are high in bacteria content have usually been

polluted by surface waters.

Total Dissolved Mineral Solids

The term "total dissolved minersl solids" as here
used refers to the residue remaining when a sample of water
is evaporated to dryness. It is generally consldered that
waters that have less than 1,000 perts per millioﬁ of dissolved -
solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded, Nearly all waters
that contain more than 1;000 parts per million of total solids

have & taste duo to the dissolved mineral matter. Residents



accustomed to the waters may use those that have much more
than 1,000 parts per million of dissolved solids without any
marked inconvenience, although most persons not used to highly
mineraiized 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 limestons,
dolomite, and gypsum. The calcium and magnesium salts.impart
hardness to water. The megnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSO4), and they
are more detrimental to health than the lime or calcium saltse
The calcium salts have no laxative or other deleterious
effects, The scale found on the inside of steam boilders and
tea~keottles is formed from these mineral salts,

Sodium

The salts of sodium are next in importance to those
of caloium and magnesium, Of these, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils, When there is a large emount of sodium sulphate present
the water is laxetive and unfit for domestic use. Sodium
carbonate (Nazcos) "black alkeli', sodium sulphate "white

alkali", ond sodium chloride are injurious to vegetation.
Sulphates

Sulphates (804) are one of the common constituents of
natural water, The sulphate salts most commonly found are
sodium sulphate, megnesium sulphate, ond calcium sulphate (04804).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides are cammon constituents of all natural water
and are dissolved in emell quantities from rockse They usually
occur as sodium chloride and if the quantity of salt is much
over 400 parts per million the water has a brackish taste.

Iron

iron (Fe) is dissolved from meny rocks and the surface
deposits derived from them, and also from well casings, water
pipes, and other fixtures, More than O,1 part per million -
of iron in solution will settle as & red precipitate upon
exposure to the air, A water that contains a considerable
émount of iron will stain porcelain, enamelled ware, and
clothing that is washed in it, and when used for drinking
purposes has o tendency to cause constipation, but the iron
can be almost completely removed by ameration and filtration
of the water, |

Hardness

Calcium and magnesium salts impert herdness to water.
Hardness of water is commonly recognized by its soap~destroying
powers as shown by the diffioulty 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 "permenent
hardness" end ™temporary hardness". Permanent hardness is the
h;rdness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling, Temporary hardness is the 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
“caleium and mognesium and iron, and permanent hardness to the sulphates

and chlorides of calcium and magnesium, The permanent hardness



can be partly eliminated by edding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.
Water that conteins a large emount of sodium carbonate and
amali emounts of caleium and magnesium salts is soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usually classed as excessively
hard. Many of the Saskatchewan 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 exect
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 somé cages were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from the wells probably is higher than

that given In the table of analyses,
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Water from the Unconsolidatcd Deposits

No.samples of water were taken for analysis from this
municipality. The following gencralizations regarding the character
of the ground water found in the various types of sediments are
based upon observations at the well sites, opinions of residents,
and the results of analyses of waters from adjoining municipalities
in which the source beds arc similar,

Waters obtained from the stream deposits that occur in
the small coulées and depressions are generally not highly mineral-
ized, and if not contaminated by sewage or other decaying organic
materials are suiteble for domestic use. Waters from the beds of
fine sands and silts that occur in the bottoms of the larger stream
channels and some of the undrained depressions generally contain
a higher concentration of salts in solution., The fine texture of
these sediments and the consequent slowness with which water per-
colates through them lends to this greater concentration. Surface
evaporation is a further cause of concentrations of mineral salts,
particularly in extensive flats such as occdr on the south and south-
eastern slopes from 0ld Man on His Back plateau and at the cdge of
the moraine east of Claydon. Similar factors determine the mineral
salt concéntration of waters found at shallow depth in the drifit,

As these waters are obtained mostly from coarse sand and gravel

they are, as a rule, not highly mineralized. Some of the shallow
wells yield only slightly mineralized, soft water, whereas from others
the water contains appreciable amounts of sodium and magnesium sul-
phates in solution. Nearly all the waters found at shallow depths
are reported to be drinkable. The compact, bluish grey boulder clay
that forms the greater part of the drift is generally regarded as
being the main source of the sulphate salts that render tho water
laxative. Even shallow wells deriving their water by seepago from

the clay yield a bitter, undrinkeble water, Water derived from send
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ond gravel beds at the baso of tho glacial drift arc more variable

in charsctor. Maony of those wators probably contain a concontration
of salts in excess of 1,000 parts per million and in somo tho
concentration possibly oxcceds 3,000 parts por million. Tho sulphates
of sodium (NegSO4) and magnosium (MgSO4) usually predominote in these
waters, with sodium sulphatoc in the greater concentration. Sedium
sulphate (Glauber's salt).is ncarly tasteless in solution, but waters
containing any large amount of it have a laxative effect upon humans.
Wetors containing megnesium sulphate (Epsom salt) have o bitter toste,
end strong laxative effect. This salt aolso contributes to the hard-
ness of the woter. Waters containing both these salts in o combined
concentration exceeding 1,000 parts per million are usually considered
o8 being unsuiteble for humen consumption, but in many plocos in the
Proiriec Provinces waters containing higher concentrotions are being
used with no apparent ill effects. Stock are cpparently less cffected
by highly mineralized woters and have been reported to thrive on
weters containing concentrotions of sulphate salts amounting to 3,000
partg per million or somewhat more. During winter months whon stock
are fed on dry fodder a slight lmxative effect of the wnter connot

be regarded as injurious.

Wells sunk in the boulder clay are usually situated beside
dams or artificially constructed roservoirs and derive their woter by
secpage. The clay acts as a filter to the water in the reservoir and
if the water is not contaminated by sewnge or does not contain a high
concentration of mineral salts due to evaporation such water will be
suiteble for drinking,

Water from the Bedrock

No wells in the municipality are known to obtain wotor
from the Ravenscrag formation. In the Cypress Hills uplands to the
north and northeast of this municipality tho sand beds and cocl seams
interbedded with the clays and shales of this formation form the chief

source of ground-water throughout large areas. -Analyses made of many
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woters from this source show only o fow to have & total solid content
in oxcess of 1,000 parts per million and many to have o content loss
thon 500 parts, Sodium sulphato and sodium carbonate arc usually
prosent in the grootest abundonce, but the proportion of thoso to
othor compounds verios considorobly. Two morc or less distinct

types of ground woter are found in the beds of the Eastend and
Bearpaw formotions. Tho porous sand bods thét form tho grontor part
of the Eastend formation and occur interbedded with shale in the
upper part of the Benrpaw formotion yicld a soft water. This softness
is due to the absencc of salts of magnosium and calcium in solutiom,
but the water contains large quantitios of sodium carbonato (or blaok
alkeli). These waters arc gonerally drinkable, although tho "soda"
tends to give them a flat taste. If tho soda content is large such
woters should not be used for irrigating gardens, as this salt in
solution tends to kill vegotation.

Waters derived from beds of shale either in the Eastend or
the Bearpow formotion contain predominantly the sulphnte salts of
sodium and calcium and usually magnesium in solution. Such waters
are exceedingly hard and the quantity of dissolved mineral salts may
be sufficient to prohibit the use of the water in the household. Im
sane places the water from the shales of the Bearpaw formation is
unfit even for stock,

At greater depths in the more shaly parts of the Bearpaw
formation the concentration of the sulphate salts will probably be
found to inecrease, and appreciable smounts of common salt (NaCl) are

also to be expected,
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WELL RECORDS—Rural Municipality of...J0. . 20.. SaskATciETAT,

LOCATION ‘ HEIGHT TO WHICH PRINCIPAL WATER-BEARING BED
e TYPE DEPTH | ALTITUDE | WATER WKL Rise . EENES USE TO
WELL ] OF oF WELL e () CHARACTER O,f WHICH YIELD AND REMARKS
No. y | see. | Tp. ' Rge. | Mer. WELL WELL (a?f“,’;f“ Beslo‘;', (=) | Elev. | Depth | Elev. Geological Horizon OF WATER ‘Z: ol;l::_ ;2 YSA;‘S};
uriace
1 SE. |5 1 f2 |3 | Bored 47 3,238 - 43 3,195 | 43 3,195 |Glacial gravel  [Hard, clear o Ip Insufficient supnly.
/1 ¥B. P+ 1 I3 |3 [Drilled | 130 |3,f47 -100 (3,147 | 150 R,087 |2Bcarnzv shale Soft, clear 43 D, s Sufficient supply.
p) TLOP5 nolno Dug 90 3,087 - &0 3,207 | 80 B,207 |Eastend sond HYard, clear Ly D, S Insufficient sunoly.
I 5 " 1 " Dag 12 | 2,0u47 - 10 2,037 | 10 PB,037 |Glacisl sand Hard, salty, 43 S Insufficient supoly.
and blue clay clear
b gm, 35 v LR Dug 120 | 3,261 - 8+ (3,177 | 84 B,177 |Tastend sand- Soft, clear i D, S Safficient supnly.
stone
5 K . ﬁS " n " Borci 195 13,257 - 97 [3,120| 97 F,130 |Bastend Soft, clear h} D, S Sufficient sup»ly.
1 .1 |3 Dug 15 | 2,400 - & 2,792 & P,792 |Strcam demosits |8ard, clear, |U5 S Sufficient suonly.
Malkaline™
2 ¥T. 16 v "o Dug 20 |3, 08 - 10 2,998 | 10 p,993 |Glacial clay Soft, clear 45 D, S Sufficient suonly.
3 5 "o Dug 20 |3,008 - 14 3,054 | 14 §,054 [Strcam dcrosits [dard, clear 45 D Insufficient supmly.
4 5 "o g 25 |3,C08 - 12 3,046 ] 19 P,049 |Stream denosits [Soft, clear Uk S Insufficient supnly.
1 5 R B2 |3 Drilled 30 13,219 Dry hole in Eastend formation.
2 5 L " n Dug 3,139 - 7 13,132 7 },132 Recent aAlluvium, [Hard, clear Lo D, S Sufficient supnly.
~ gravel
3 5 noin Dug 21 3,149 - 13 3,135 | 21 },128 |Bastend sand Soft, clesar g D, S . Sufficient supnly.
b IR L L Dug 35 (3,174 | - 55 [3,119| 66 3,108 |[Eastend sand Soft, clear |U2 |D, S Sufficient supoly.
5 7 " to | Dug 2% |z,082 - & 2,981 | 28 §,901 [Bearnaw Soft, clear D, S Sufficient sumly.
o 3 om oo Bored 45 |3,001 - 30 2,971 | 20 2,971 |Bearnaw Hard, clear Yo D, S Sufficient suomly.
7 3 " v on Bored M |2,990 - o0 2,930 | 0 2,930 - |Glacial sand Hard, clear, |42 D, S Sufficient sunmly.
and grsvel Malkaline®
8 + [ L Borod 121 3,015 - 381 2,954 | 51 2,954 [Bearnar Herd, clear b2 |p, s sufficient sumaly.
9 L L Bored | T4 3,010 - 52 [2,948 | 52 2,948 [3earaw Hard, clear Yo D, S Sufficient sunnly.
10 7 r (" ™ Drilled |130 |2,950 - 50 2,900 Glacial gravel Hard, iron, 38 D, S Probably sufficiont sunnly; slightly laxative.
falkaline",
. . - ed sedjment
11 5 T moom o Drilled |10 [3,019 | - 50 2,959 | 30 2,959 |slacial grevel  fard. elesr |42 |D, s Sufficient suwmly.
12 5 L Dug 30 13,070 - 20 pB,050 (20 3,050 |Glacial drift Hard N Abandoned farm.
13 20 " M Drilled (230 |2,083 - 00 P,923 [160 2,803 [Bearmaw ‘Hard,clovdy, |42 D, S Sufficient sumly.
Malkaline®
4 CNE. 25 v " Prilled [435 |2,004 -3 P,959 |210 2,784 Bearmar coarse Soft, cloar b2 o, s Sufficient sumly.
sand
15 . 32 J L Dueg 15 |2,988 - 0 P,982 | 16 2,972 {6lacial gravel Soft, cloar ho D, S Sufficient sumly.
16 . 33 j " I Dug 35 12,997 -U45 Pp,952 | &5 2,932 [Glacial gravel E:ft, clear hp D, S Sufficient sumly.
L7 . 34 " rilied 35 2,000 i-18 208> | 356 294 Glacizl gravel rd, clear Lhe D, S Sufficient supply.
NoTte—All depths, altitudes, heights and ¢levations (D) Domestic; (S) Stock; (I) Isrigation; (M) Municipality; (N) Not used.
given above are in feet. (#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of... Y-

20, SASKATCHETAN,

B 4-4

HEIGHT TO WHICH

LOCATION PRINCIPAL WATER-BEARING BED
WELL TORE | PR AT T CHARACTER T}(E)ngp. tvlvslii:lg i
OF OF ELL o
o _ YIELD AND REMARKS
Ne- Sec. | Tp. | Rge. | Mer. WELL WELL (al;:‘\,r;)sea gel:\: ((i-)) Depth Elev. Geological Horizon OF WATER “{ATER WATER
Surface (in °F.) IS PUT
18 36 2 22 |3 | Bored 55 | 2,953 | - 6 55 |2,908 | Glacial gravel |Hard, clear | 42 | D, § Sufficient supply.
i 2|2 |23 |3 |Drilled | 132 | 2,972 -118 118 |2,854 | Bearpaw ngtﬂtilear, 43 D, S Sufficient supply.
slightly !
g ine®
2 3% | % | "  Drilled | 120 | 2,965 | - 50 120 |2,845 | Bearpaw shale Soft, clear | 43 | D, S Sufficient supoly. ,
3 bn no|on Bored 74| 3,024 - 47 74 |2,950 | Glacial sand Soft, clear, | 42 D, S Sufficient sumply. )
. and gravel "alkaline®
4 KW " v | Drilled | 123 | 3,080 128 |2,922 | Bearpaw sand Soft D, S Just sufficient sunply.
/5 12| " nopon Boread 52 | 3,021 - 30 36 |2,985 | Bearpa~ Soft, clear 43 D, S Sufficicnt supnly.
6 12| ® wolow Dug g | 2,990 0 8 2,982 Glacial gravel Soft, clear 43 D, S Sufficient supply.
7 13 | LA Bored -80 | 3,021 - 35 35 |2,986| Bearpaw shale Bard, clear, | U2 S Insufficient supply.
falkaling®
V3 13 | » n | m | Bored | 150 | 3,012 | - &0 130 |2,352| Bearpaw shale Soft, clear, | 42 | D, S Sufficient suoply.
"alkaline®
9 | no|on Borod 90 | 3,012 Dry hole in Bearmaw shale.
10 | nolow Tug 20 | 3,012 - 13 15 2,995 Slacial quick- Soft, clear L3 Insufficient sumly.
sand
11 15| n L Jug 15 | 2,904 - 13 13 | 2,981 | Glacial sand Soft, clecar u3 D, S ¥ell not used at -resent.
and gravel '
Ji1e 5| " n " Bored 100 | 3,062 - Bh 55 [3,007] Bearnaw Soft, clcar Lo s S Sufficient sumly.
13 Io| » LI dug 15| 3,035 - 7 15 |3,019| Glacial clay Zard, clear 43 , S Sufficient supply.
pL 16| ® ® | ¢ | Drilled | 1382 | 2,995 -1560 132 | 2,813 | Bearnaw sand Soft, clear 43 7, S Sufficient supoly.
15 2o mon ) Drilled 93 | 2,99 - 33 9% | 2,891| Glacial drift Soft, clear Lo D, § Sufficient sumly.
16 28| n npom Dug 30| 3,151 - 22 c2 |3,129| Tastend Soft, clear Lz 3, S Sufficient sumly.
17 30| ® n|on 3orcd 190 | 3,107 -130 130 ;3,037| Glacial sand Bard, clear, | 43 2, S Sufficient sumly.
and gravel "alkaline®
18 32| " LI g 30 | 3,099 - 15 18 | 3,081| Glacisl gravcel Yard, clear, | 43 Insufficient sumly.
"alkalinet
19 3300 noon Bored 4 | 3,199 - T4 g4 | 3,115 | 3earnaw shale Hard, clear, 43 Insufficient at all times.
falkaline®
20 Yo nlow Bored 99 | 3,103 - 43 49 | 3,057| Glacial sand Hard, clear, | U3 Insufficient supnly; a similar well for
aikalinch housc use.
21 34w nom Dug 20 | 3,124 - 15 15 | 3,109| Glacisl sand Hard, clear Yo 3, S Sufficient sudply. '
22 3/yon won Bored 100 | 3,119 Jry hole in Bearnaw shale; abandoned well
filled in.
1 2|2 |24 | 3 Dug 26| 3,078 - 14 o4 | 3,050| Glacial clay Hard, clear, | U5 2, S Sufficient suomly.
slizghtly
"alkaline® .
2 7| " LN ug 47 | 3,150 - 32 31 | 3,119| Glacial sand Salty Tater seid to contain Erhsom salts.
3 g/ non Dug 3| 2,90 - 5 5 | 2,904| Glacial stroam | Hard, clear u5 2, S Good suly.
dehosits
4 12| n "wiw Sug Y2 | 3,209 Ory hole in glacial drift.
5 19! ® ", uz M 3,118 - 10 10 | 3,108| Glacial zravel Soft, clear L5 Sufficient sumly.

NoTE—AIl depths, altitudes, heights and elevations
given above are in feet,

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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. B 4-4
. e . NO. 20, SASKATCHEWAN.
WELL RECORDS—Rural Municipality of .
LOCATION HEIGHT TO WHICH PRINCIPAL W. . i
TYPE |DEPTH| Aimitupe | vATeR WILL Rise ATER-BEARING BED TEMP.| USE TO
WELL oF OF WELL ) CHARACTER OF WHICH YIELD AND REMARKS
“ | % |se. | Tp. | Rge.|Mer.| WELL | WELL | ({48 \Beioy (~) | Elev. | Depth | Elev. Geological Horizon OF WATER | WATER| WATER
Surface (in °F.) IS PUT
6 NW. 27 2 24 3| Bored | 122 3,075 | =~ 41| 3,034 413,034 Glacial s=nd T | Soft 2§ Snfficient supply.
7 sW.34 | wlom Mg -+-.13| 3,100 - 0| 3,100 13| 3,087] Recent Alluvium,| Hard, clear 3.1 3, 8 Sufficient supnly.
| sand )
g | SW. 34 | n now g 18| 3,204 - 13| 3,191. 13| 3,191 Glacial gravel. - Mlkaline® - J, S Fater lowered U feet after 2 hours muming. .
1 |NE| 5| 3| 2| 3 g 98| 13,065 - 50| 3,00% ~60773,005_Glacial-gravel ——Hard N Tell used to be sufficioant; abandoncd and
filled in now.
2 | NE, 9| " n| w| Drilled 78 2,992 - 4o | 2,95¢ 78| 2,914 Glacial gravel Hard, clear,| 42 o, S _Safficient supply.
Nalkaline® e
3| NWS 15| " vl n| Drilled 50| 3,004| -32| 2,99p 50| 2,994 Glacial gravel | Hard, clear, o | 2,87 Sufficient suly.
iron,slight- )
) 1y ®alkalinc®
Y | NTJ 17| " n| w| ODpilled 57| 2,998 - 47| 2,951 57| 2,94) Glacial sand Hard, clear Yo D, S Sufficient suwmly.
+ 5§ | SEJ 18 B S A Jug 51| 3,010 - 36| 2,97 5Bl 2,959 Glacial gravel Soft, clear, 4o D, S Sufficient sumly.
*alkaline®
6 | sl 21| " w| w| Drilledat .59 3,013 -~ 35| 2,97F 49| 2,944 Glacial sand Bard, clear,| U2 D, S Sufficient supply.
iron
7 | X&) 22 ™ f " Dug 18| 3,004 - 10| 2,99F 18| 2,983 Glacial sandy Soft, brown Yo D Insufficient suwmly.
clay colour
g8 | NE] 23| v wioom Dug 47/ 3,014 - 43| 2,97L 47| 2,907 Glacial gravel Har@, clear Yo D, § Sufficient suonly.
9 | SEJ 25| " wioon Bored 90| 3,0%6 - 30| 3,00 90| 2,549 Bearpaw shale Hai‘é,, clear,| U2 N Sufficient supply.
. very "alk-
.aline"
10 | NEJ 25| ® npoow Dug 15| 3,033 - 8| 3,09 gl 3,029 Glacial stream Soft, clear Lo D, S Sufficient supply.
- deposits
11 | X%, 27| * wpoom Dug 10| 3,006 - 4| 3,c0p 4| 3,002 Glacisl stream Hard, clear,| U2 S Suffizient swomly.
denosits Nglkslinet
12 28| weoon Dug 12| 3,075 - 8| 3,007 8| 3,057 Glacial sand Hard D, S Sufficient sumoly.
13 | SE{ 34| W w Jug 0| 3,079 - 57| 3,02 K7 3,022 Glacial clay Hard, clear,| U2 S Insufficient sunmly; an 8-foot seenage
. "alkaline! well supplies some water.
14 | SE 35| " ween Dug 20| 3,034 - 17| 3,017 17| 3,017 Glacial sand Soft, clear up 2, S Sufficient supmly.
/ 1/ sw, 1| 3| 23| 3 Bored 100, 3,124 - 70| 3,054 70| 3,054 Bearnaw shale Hard; clear,| U2 5 Insufficient su~ly; another well quite
"alkal ine" similar.
2| sw. 3| n LRI Dug 12| 3,085 0] 3,08p 7 3,07% Glacial gravel Hard, clear,| U2 D, S Insuafficient sumly.
i fglkaline®
3 | NW, 10 n n " Dug 12 3,000 - 7 2,99;‘) 71 2,993 Glacial sand Soft, clear 4o D Insufficient supply.
4 | NBJ 12| we " Dug | 3,010 - 55| 2,956 55|.2,95% Blacial gravel Soft, clear,| U2 D, S Sufficient supply.
: tglkaline®
5 | NW, 14| woon Dug 15| 3,000 - 11| 2,989 11| 2,989 Glacial gravel Soft, clear,| 42 D, S Sufficient supnly.
Yalkaline® N
6| NW, 18| " npoow Dug g 3,010 0 3,010 5 3,004 Glacial clay Soft, clear Lo D Insufficient suoply.
71| N8{20; " woon Dug 6 3,000 - 3 3,997 3l 2,997 Glacial s=nd Hard, clear,| L3 S Sufficient supoly.
iron, red
\ sediment -
8 NW., 2! " v "] Drilled 50, 3,010; ! Dry hole in glacial clay.

Note—All depths, altitudes, heights and elevations )

given above are in feet,

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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B 4-4
. . . . 20, SASKATCHETAN.
WELL RECORDS—Rural Municipality of
HEIGHT TO WHICH ;
LOCATION rYPE DEP-TH U WATER WILL RISE PRINCIPAL WATER-BEARING BED TEMP. USE TO
WELL OF OF WELL ) CHARACTER OF WHICH YIELD AND REMARKS
No. 14 | Sec. | Tp. | Rge. | Mer. WELL WELL (all):::l)sea Bglow (—) | Elev. Depth Elev. Geological Horizon SESWATESR V(Vl: ’EPE‘: ;2 ‘IR;A;‘E‘?
urface . 3
9 'sw.23 3 22 3 Dug ¥5 | 3,010 - 42 | 2,968 42 |2,968| Glacial samd Hard, clear, | U2 s  Sufficient supply.
. "alkaline®
10 |N7.({23 | n oo Dus 32 | 5,000 - % | 2,370 30 |2,970| Maoial sand Hard, clear, | | S Insuffictent supwly.
Telkalina®
11 FE. (g% | LI Dug 37| 3,00 -~ 11 | 2,993 11 |2,993 | Glacial gquick- Soft, clear Lo D, S Sufficient supplys
sand
12 |ST.|34 | oo Dug 8+ | 3,120 80 (3,040 | Bastend sand Hard, clear Rf Insufficient supply.
13 [SW. (34 | » noon Dug 20 | 3,100 | - 14 | 3,085 14 |3,085| Glacial sand Bard, clear Y2 D Sufficient supply.
1 §w.|2 |3 |24 |3 Bored 75 | 3,240 | - 67 | 3,179 67 [3,179| Bastend Hard, clear, | 43 | D, S Sufficient supply.
slightly .
"alkaline®
2 |NT.[11 | ® LI Dug 25 | 3,207 | -21 |3,186] 21 |3,186| Recent Alluvium, |8oft, clear | U43 S Insufficient supply.
| quicksend
SP.IF |t | Dug 22 | 3,217 - 10 | 3,207 22 |3,195 | $tream devosits | Soft, clear, | 43 D, S Sufficient supply.
"allkkaling®
SE. 21 | " no|od Dug | 3,299 - 10 |3,289| 10 |3,289 | Recent illuvium, | Soft, clear L3 D, S Sufficient suonly.

guicksand

NortE—AIl depths, altitudes, heights and elevations
given above are in feet,

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

(#) Sample taken

for analysis.
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