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Illustrations

Mop of the munieipality:

Figurc 1. Mop showing surface and bedrock geology
that affoct the ground water supply.

Figurc 2. Map showing rclief and the location and
types of wells.



GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF HAPPYLAND, NO. 231,

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairic 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 relicve the serious situation the Gecological Survey
began an oxtensive study of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an arca of 80,000 squarc miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically examined, rccords of approximately
60,000 wells wore obtained, and 720 samples of water werc
colleccted for analyses. The facts obtained have been
classified and the information pertaining to any wecll is
readily accessible. The examination of so large an arca
and the interpretation of the data collected werc possible
because the bedrock geology and the Pleistocenc deposits
had bocen studied previously by Mclearn, Warren, Rose,
Stensfield, Wickenden, Russcll, and others of the Geological
Survey. Tho Departmont of Natural Resources of Saskatchewan
and local well drillers assiste@ considerably in supplying
soveral hundred well records. The base maps used were
supplied by the Topagraphicel Surveys Branch of the Department

of the Interior.
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Publication of Results

The essential information pertaining to the ground
weter conditions is being published in reports, one being issued
for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and ‘o 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, Buréau of
Economic Geology, Department of Mines, Ottawae. Should anyone
require more detailed information than that contained in the
reports such edditionel information as the Geological Survey
possesses can be obtained on application to the directpr. In
meking such request the spplicant shoﬁld indicate the exact
location éf the area by giving the quarter section, township,
range, and meridian concerning which further informetion is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who are elther
planning to sink new wells or to deepen existing wells.
Technical terms used.in the reports are defined in the glossary,

Héw to Use the Report

Anyone desiring information about ground water in
any particulaer 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 interesteds Ab the seme bime ho ghould -study the
two figures accompanying 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 equal

elevetioen called "contours™, The elevation above sea~level
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ie given »m some or all of the contour lines én the figure,

If one intends to sink a well and wishes to find
the 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 estimeting its elevation with respect to éhe two contour
1ines between which it lies and whose elevetions are given on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table o{
Well Records accompanying each report oan-be used. The
approximate elevation of the water-bearing horizon at the well-
site can te obtained from the Table of Well Records by noting
the elsvation of the wmter~bearing horizon in surrounding weyls
and by estimoting from these known elevations its slevation at
the Well-site{l If the waterebearing horizon is in bedrock
the depth to water can be estimated fairly acsurately in this
way. 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
which may lie at various horizons and may be of small lateral
extent. In calculating the depth to water, care should be taken
that the water-bearing horizons selected from the Table of Well
Records be all in the same geological horlzon either in the

" glacial drift or in the bedrock, From the date in the Table

l-If the well-site is near the edge of the municipality,

the map and 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,

N
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GLOSSARY OF TERMS USED

Alkaline. The term "alkaline" has been spplied
rather loosely to some ground-waters. In the Prairie
Provinces, a water is usually described as "alkeline" when it
contains e 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" waters 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 streams
end in laeke beds.

Aguifer or Water-bearing Horizon. A water-bearing

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

Buried pre~Glacial Stream Channels. A channel

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

Bedrocks 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.

Contours A line on a map Joining points that have
the seme elevation above sea~level.

Continental Ice=sheets The great ice-sheet that

covered most of the surface of Canada meany thousands of years

ago.
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Escarpment. A cliff or a relatively steep slope
separating level or gently sloping areas.

Flood-plain., A flat part in a river wvalley

ordinarily ebove water but covered by water when the river 1s
in flood.

Glacinsl Drift. The loose, unconsolidated surface

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 clay er till plain

(includes arens 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 thet was laid down at

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

(3) Glacial Outwash. Send and grawvol plains or

deltas formed by streams that issued from the centinental
ice~sheet.

(4) Glacial Lake Deposits., Send and oclay 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 Impermeable. 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 agencies of water end wind since the disappearance of
the continentel ice~sheet,

Unconsolidated Deposits, The mantle or covering

of glluvium and glaclial drift consisting of loose sand,
_ gravel, oclay, and boulders that overlie the bedrock.

Water lable, 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 to reach a
supply of water. When no water ig obtained they are referred
to as dry holes, Wells in which wanter is encountered are of
three classes, .

(1) Wells in which the water is under sufficient
pressure to flow gabove the suffaoe of the ground., These are

called Flowing Artesian Wells,

(2) Wells in which the water is under pressure but
does not rise to the surfece. These wells are called None

Flowing Artesian Wells.

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

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

Wood Mountein Formation. The neme given to a series

of gravel end send beds which have a maximum thickness ef 50
feet, end which occur as isclated patches on the higher parts
of Wood Mountain. This is the youngest bedrock formetion and,
where present, overlies the Ravenscorag formation,.

Cypress Hills Formation. The name given te a series

of conglomerates and sand beds which occur in the southwsst
sorner of Seskatchewan., end rests upon the Ravenscrag or older
" formetions. The formaticn is 30 to 125 feet thick.

Ravenscrag Formation, The name given to a thick

series of light~coloured sandstones and shales containing une
or more thick lignite coal seams. This formation is 500 te
1,000 feet thick, and covers a'large part of southern
Saskatchewan. The principel coal deposits of the province
occur in this formation.

Whitemud Formations The name given to a series of

white, grey, and buff coloured clays and sands., The formation
is 10 to 75 feet thick, At its base this formation grades

in pleces 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 locelities over the southern part of the province,
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 sand eccur in places in the

lower part of the formation, It forms the uppermost bedrock
formation over much of western and southwestern Saskatchewan
and has a maximum thickness of 700 feet cr somewhat more.

Belly River Formation. The Belly River consists

mostly of non-marine sand, shale, and coal, and underlies
the Bearpaw in the western part of the area. It passes
eastward and northeastward into marine shale. The principal
area ef transition is in the western half of the area where
the Belly River is mostly thinner than it is to the west

and includes marine zones., In the southwestern cormer of the
area 1t has a thickness of several hundred feet.

Marine Shale Series. This series of beds consists

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

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

The rural municipality of Happyland, No. 231, covers
an arce of approximatcly 487 squarc milos in tho western part of
southern Saskatchowen. The municipality consists of twelve full
townships and parts of thrce townships. The townships arc
described as tps, 19, 20, 21, and 22, ranges 25, 26, and 27, and
thosc parts of tps. 23, ranges 25, 26, and 27, that lic south of
South Saskatchewan river, all W. 3rd mor.

The Leomsford Section of the Canadian Pacific railway
extends in en cast-west direection through the northern part of
the municipality, and on it arc located the town of Leader, the
village of Prelate, and tho hamlet of Wosterham. Another branch
line of this railway extcends southwestward from Loader to cross
the western border of the municipality in the northwest cornecr of
township 20, range 27. The village of Mendhem, in scc. 10, tp. 21,
range 27, is located on this line.

South Saskatchowan river flows in an easterly direction
along the northern boundary of the municipality, with a drop in
water-level from an approximate clovation of 1,895 feot, at tho
westorn boundary, to 1,875 foet at the eastern boundary. In
ranges 26, 27, and the western part of range 25, the velley
extonds 4 to 5 miles southward from the river. The surface rises
gradually through a gently sloping sand plain, from the river to
the southern edge of the valley, where a steep rise of 50 to 100
feet occurs. In the castern part of range 25 tho south slopes of
the river valley are steop and rugged, the surface rising more
than 300 feet from the river channel in a distance of less than a
mile. From an average elevation of about 2,200 feet above sea~
level at the south edge of the river valley it rises gradually
southward over a distance of 12 miles or more as a gently rolling
plain reaching elevations of 2,300 to 2,350 feet in the northern

scotions of township 20. In renges 26 and 27 the surface rises
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somc 100 to 200 fcet above this plain in a stoeply rolling upland
having a width of 4 and & miles. South of this upland in

township 19, along the southern boundary of the municipality, the
surfacc again drops to a plain with elevations ranging betwcon
2,300 and 2,375 fect., Tho hilly upland oxtends only a short
distanco into tho wostorn part of range 25, and herc the central
plains extend through to the southern boundary of the municipality.
The western end of the Groat Sand hills extends into the eastern
part of townshgp 20, range 25,

South Saskatchewan river constitutes practically the
only usablc supply of surfacc water in this municipality. A fow
sloughs and dugouts excavated by farmers storc some wator for
stock in wet scasons. The river provides an easily accessible
supply of water for range stock in its wvalley, and wabter is pumped
from it to the town of leador by the Canadian Pacific Railway
Compeny. The water is used in the town, and hauled by maeny farmers
of the district for domestic purposcs. Most of the wabter usod in
the arcea is obtainecd from wells.

Throughout the southern six townships of the municipality,
and township 21, ranges 26 and 27, water supplies arc generally
obtainod from shallow wells, and from wells between 50 and 120 feot
dcop in tho glacial drift. In the romaining arca south of the
river valley the greater part of thc supply is derived from wells
botween 200 and 500 feet decp that penctrate aquifors in the Belly
River bedrock formation, underlying the unconsolidated deposits.

In many placces thoe water from thesc deep wolls is too highly
mineralized for domestic use, and water for this purpose is hauled
from wells in adjoining areas, from the Camnadian Pacific Railway
supply in Leader, or directly from South Séskatchewan river. In
the river valley, water is obtained chiefly from shallow wells

sunk in deprcssions among the sand hills,
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Watcer-bcaring Horizons in the Unconsolidatcd Deposits

The uncounsolidatced doposits, consisting of scveral
types of glacial deposits colloetively rcoferrod to as drift, and
Recent stroam doposits and dunc sands, overlic the bodrock
throughout the municipality. The glacial drift varics groatly
in thickness. The thickest accumulation of drift reported occurs
in the hilly uplonds in the southern part of the municipality,
where a well in sce. 9, township 20, range 21, indicates a
thicknoess of at loast 335 fect. The glacial drift is also thick
in tho vieinity of the river wvalley, test holes in Westerham
indicating & thickness of at least 250 fect. Thesc groat
thicknesses are belicved to be duc to tho filling-in of a pre-
glacial vallcy. Throughout the remainder of the municipality
the drift is belicved to be betwecen 100 and 200 feet thick. The
glacial drift was laid down by a great continental ice-shecet that
meny thousands of yoars ago advanced and retrcated across the
province of Saskatchewan, and by the action of waters rcsulting
from tho melting icc. As the ice-sheet advanced it probably
dropped part of its load of rock flour and boulders, which on
being overridden by the ice formed a layer of bluish grey boulder
cloy. During the rctrcat therc waos probably deposited a much
greater thickness of this material. This material, generally
referred to as glacial till, occurs at the surface over large
arcas in the southorn part of the municipality, and along the
uplands south of the river valley. At those places where the
ice front halted for a considerablc period during its retreat a
greater accumulation of & more porous type of drift, known as
morainc, was deposited. Such a moraine occurs in the highor parts
of the uplands in the southern part of the municipality. These
arcas arc characterized by an irrcgularly rolling land surface,
with many low knolls, and intervening undrained depressions.

The drainage channels to the north being blocked by the ice-sheet
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the water rosulting from the molting ico gradually collectod to
form a large lako that cowvercd the castern part of this munici-
pality. Into the central part of this lake finc sediments that
on scttling formed lakc clays wero carricd in suspension whercas
in the shallow part of the lake and ncar its margin the coarscr
and morc sandy scdimonts wore doposited. The areal extent of
this lake is indicated by a deposit of blue-grey lake clay 5 to
30 feet thick that mantles much of the plains south of the river
valley, and somewhat 'greater thicknesses of sandy deposits that
cover areas, along the southern part of the eastern boundary of
the municipality and along the river valley in township 23,
ranges 25, 26, and 27, over an area 1%-miles in average width
extending 7 miles east and 3 miles west of Westerham on the
south side of South Saskatchewsn river. In an area in township
20, range 25, on the eastern boundary of the municipality, and
in a smell area in township 21, range 27, on its western
boundary, the lake sands have been reworked by wind action to
form dunes or low sand hills, Stream deposits consisting of
interbedded silts, sands, and gravels form the flood-plain of
the river. The distribution of these different types of surface
deposits is shown on Figure 1 of the map accompanying this report.
Throughout the areas covered by the stream sediments
end the dune and lake sands, ground wabter can usually be obtained
at depths of 20 feet or less. Surface waters percolate downwerd
through the sand and sandy clay and collect in depressions in the
surface of the more impervious underlying boulder clay. Since
the undulations of the top of the boulder clay conforms roughly
to those of the land surface, wells sunk in depressions and
velleys are more likely to be productive than those sunk on
higher ground. In the river wvalley the supplies available from
this source are nearly always adequate for local requirements,

but in the sand=covered areas on the uplands the supplies obtained
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are rarely sufficient for more than household needs. The water
from the sand is soft or only moderately hard, and well adapted
to domestic use.

The lake clay, due to its compact nature, will seldom
yield ground water, and in places covered by the clay it is
necessary to extend wells into the underlying boulder clay or even
into the bedrock. Scattered pockets of sand and gravel occur
interspersed in the upper part of the boulder clay, both where it
occurs at the surface, as till or moraine, and where it underlies
the more recent lake sand and clay. Shallow wells, 40 feet or
less in depth, tapping these porous pockets, will in some places
yield adequate supplies of hard, drinkable water. Several
residents in the southern six townships of the municipality
obtain their entire water supply from wells of this type, and
many others depend upon them for household supplies, where water
from deeper wells is too highly mineralized to be drinkable, In
& large area in the plains, south of the river valley, such
productive pockets are rarely encountered at shallow depths.

At greater depths in the glacial drift more extensive
beds of sand and gravel are found. In places, single beds may
extend continuously over areas of a few square miles, but for the
most part they are more limited in extent. Throughout the southern
half of the municipality most of the water supplies used are
cbtained from wells between 50 and 120 feet deep, which tap these
sands and gravels. A few wells sunk to greater depths are
believed to be drawing their supplies from sands and gravels, at
or near the base of the glacial drift. In the northern part of
the municipality just south of the river wvalley, several wells
between 100 and 220 feet in depth are considered to be drawing
their supplies from sands and gravels at the base of the glacial
drift; water is seldom found at higher horizons in this area.

The water from the deeper wells in the glacial drift is almost
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inveriably hard end highly mineralized, and in many places is
reported to be unfit for drinking. More detailed discussions
of the water-bearing horizons known to occur in the glacial
drift are given in the following reports on the individuval

townships.
Weter-bearing Horizons in Bedrock

Two bedrock formations, known as the Bearpaw and Belly
River formations, underlic the glacial drift in this municipaliéy.
The Bearpaw formation immediately underlies the drift in the
southern three townships of the municipality, and, at least, the
southern parts of the adjoining township to the north. It may
extend still farther north, but information obtained from existing
well logs does not indicate its presence, This formation is
composed largely of compact, dark grey, tq nearly black, marine
sheles that may be distinguished from the boulder clay of the
overlying drift by their darker colour, their soapy feel, and by
the absence in them of stones or pebbles. Only small seepages of
water can be expected in these shales. The total thickness of
this formation does not exceed 100 feet, even in the southern part
of the area.

The Belly River formation underlies the Bearpaw wherever
it is present, and occurs immediately beneath the drift throughout
the remainder of the municipality. It is composed largely of beds
of sand or loosely consolidated sandstone, interbedded in places by
buff to grey shales and thin seams of coal. The sand beds form
almost certain sources of water supply in all parts of tho
municipality. In the northeastern corner of the area, in townships
21 end 22, range 25, several wells between 200 and 300 fceet deep
arc believed to be drawing large supplies from sands in the upper
part of this formation., Throughout the remainder of the

municipality the productive wells penetrating this formation range
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in depth between 300 and 500 feet. A few wolls have been sunk
to depths as great as 730 feet. The individual water-bearing
beds in this formation do not usually extend over large arcas
and hence considerable variation occurs in the dcpths necessary
to obtain water at different sites. Except where the wells
have been allowed to become plugged with fine sands, fairly
large supplics of water arc almost sure to be obtained from the
sand beds of this formation. The wabter is under considerable
hydrostatic pressurc, rising to points about 200 fcet below the
surface in most wells. The quality of the water is inferior to
that obtained from the upper part of the drift, in that much of
it is found to be highly charged with dissolved minoral salts,
and in many places it is suitable only for watering stock.

The 730-foot well in sec. 17, tp. 22, range 26, is
drawing its supply from a sand bed at an approximate elevation
of 1,475 feet. This is believed to be near the base of the Belly
River formation and drilling to much lower levels is inadvisable
as the underlying Lea Park formation consists of some 1,000 feet
of dark grey, marine shales closely resembling the Bearpaw
formation and from which water is not likely to be obtained.
Even drilling to the lower part of the Belly River formation will
not be necessary in most places, as with few exceptions water

has been found wjthin 350 feet from the surface.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 19, Range 25

The northeastern and southern parts of the township
consist of a gently rolling plain. In the northwestern section
the lend surface is higher and more steeply rolling. A deposit
of glacial lake clay mantles an area at the southern boundery of
the township end glacial lake sands cover the northeastern plains
to depths probebly nowhere exceeding 30 feet. The clay and sands
are underlain by glacial drift, composed mostly of boulder clay.
The glacial drift at the surface over the remainder of the area
occurs as moraine in the rolling lands of the northwestern part
of the township and as till in the narrow belts bordering the
moraine on the south and northeast, and separating it from the
areas of lake sands and clays. The distribution of these
deposits is shown on Figure 1 of the accompanying map.

In the area covered by glacial lake sands, small
supplies of water are usually available at depths of 30 feet or
less, either in the sands or in localized pockets of sand and
gravel, occurring in the upper part of the underlying drift. The
yields obtained are rarely adequate for stock requirements, but
the water is satisfactory for drinking and extensive prospecting
at shallow depths may be necessary to satisfy household require-~
ments, where water from the deeper wells is highly mineralized.
Shallow wells sunk in depressions and near sloughs are expected to
be more productive than those sunk on higher ground. The lake clay
covering the southern sections will seldom yield ground water, but
a few localized water-bearing pockets of sand and gravel may occur
in the upper part of the underlying boulder clay. However,
considerable prospecting at shallow depths would probably be
necessary to obtain adequate supplies even for household needs.
The possibility of obtaining water at shallow depths in the till-

covered areas is only slightly better than in the lake clay area,
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In the moraine-covered areca localized pockets of sand and gravel
will be more numerous and productive, and in some places
sufficient water for all farm needs may be obtained at shallow
depths. The water from shallow wells is nearly always hard, but
suitable for drinking.

Most residents of this township have sunk wells to
depths of 50 to 100 feet in the glacial drift to obtain sufficient
water for stock., The greater number of the wells have penetrated
water-bearing sands or gravels, at elevations between 2,335 and
2,275 feet, and fairly extensive beds probably occur at this
level. The supplies obtained are usually adequate, but in some
places fine sands are encountered that yield only comparatively
small supplies. The water is hard and highly charged with
sulphate salts in solution, and although satisfactory for stock
it is as & rule used for drinking only by persons accustomed to
highly mineralized waters. In some places the water is too highly
mineralized to be fit for any domestic use, and residents have
been obliged to haul household supplies.

In sections 5 and 26, wells drilled to depths of 182
and- 150 feet yield small supplies of hard, highly mineralized
wabter from fine sands, at approximete elevations of 2,178 and
2,180 feet, respectively. These sands are believed to occur near
the contact of the glacial drift with the underlying Bearpaw shale
and this horizon may be continuously productive throughout most of
the township. In some places coarse sands or gravels that should
yield fairly large supplies of water may occur at this horizon.
However, as in the wells described above, the supplies obtained
may be inadequate for local requirements.

The Bearpaw formation, which immediately underlies the
drift in this area, is composed mostly of compact merine shales
that will not yield water. The formation is not more than 100 feet

thick, however, and is underlain by the Belly River formation in
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which water-bearing sand beds are of general occurrence. The
individual water-bearing beds in the Belly River formations do
not extend over largerareas, but as a large part of the formetion
is made up of sandy beds water is almost certain to be obtained
from it, if drilling is carried to sufficient depth. In section 3
a fairly large supply of hard, highly mineralized water is being
obtained at a depth of 360 feet in this formstion. Similar
supplies can usually be expected in all parts of the township at
depths of 300 to 500 feet. The water from the well in section 3
is too highly mineralized to be used for drinking, but in some

places a softer water of better quality may be obtained.
Township 19, Range 26

A gently rolling glacial till plain extends over the
southern part of the township and grades into an irregularly
rolling upland area of moraine in the northern sections. A thin
deposit of glacial leke clay covers the till in small areas in
the southwestern and southeastern corners of the township.

The glacial drift in the moraine and till-covered areas
is composed mostly of boulder clay in which are interspersed water-
bearing pockets and beds of sand and gravel., Small supplies of
soft, or only moderately hard, water are to be expected wherever
these pockets are penetrated. They are of common occurrence in
the upper 30 feet of the weathered zome of the drift., The yields
from shallow wells are rarely adequate for farm requirements, but
they form important sources of water for household purposes in
areas where water from deeper wells is too highly mineralized to
be drinkable. Larger supplies of water are usually obtained from
more extensive beds of sand and gravel in the glacial drift, at
depths of 40 to 120 feet. These sands and gravels seem to be most
plentiful at elevations of 2,260 to 2,230 feet, along the southern

boundary of the township and at increasing elevations toward the
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north and west, where they occur at elevations of 2,330 to 2,270
fecet. This horizon is probably made up of numerous lenses and
beds of sand and gravel, some of small areal extent and others
that may cover a few square miles. Thc wells tapping these
pofous beds yield varying quantities of water., In most places the
supplics are adequate for farm rcquircments, but on a few farms
only small supplies have been obtained from fine sands or thin
layers of gravel., An 84-foot dry hole in the SW.%} scetion 36,
may indicate that the sands or gravels are absont at this site,
but what is morc probable is that the well has not been sunk to
sufficient depth to reach them.

The most probable horizons at which water is to be
oxpected by deep drilling in this township arc at the contact of
the glacial drift with the underlying Bearpaw shales and in sand
beds in the Belly River formation that underlies the Bearpaw
shales. The glacial drift is thought to be at least 150 feet
thick in the areas of low elevation in the southern part of the
township, and may recach thicknesses of 250 feet in the higher
lands in the northweétorn sections. In some places water-bearing
sands and gravels that would yield fairly large supplies of wator
may occur &t or near the basc of the drift. However, wells have
been drilled to depths of 475 and 300 feet, in scctions 25 and 36
of this township, and to similar depths in the adjoining township
to the north and northwest, and none of thesc wells cncountered
any appreciable supply of water at this horigon,

The Bearpew formation is not more than 100 feet thick
in this township. It is composed mostly of compact marine shales,
from which little or no water can be obtained. It is underlain by
the morec porous sendy beds of the Belly River formation. Adequate
supplies of hard, highly mineralized water suitable for stock can
as a rule be expectod in this formation if wells are sunk to depths

of 300 to 500 feet. Wells sunk to this horizon, however, may become
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plugged with sand. Wells 475 and 300 foet doep, in scctions
25 and 36, yicld only small supplics of water duc to thc flow

having been largely shut off by sand ontering the wolls.

Township 19, Rango 27

The greater part of this township consists of a gently
rolling, till-covered plain, rising gently in a northerly direction
to merge into a steeply rolling upland in the moraine-covercd
northecastern corner of the township. In a fow small arcas in the
southcrn part of the arca the till is mantled by a thin layer of
glacial lakc clay. Thc surfacc distribution of these different
deposits is indicated on Figurc 1 of the accompanying map.

The lake clay is usually too compact to yield water,
but since the doposit is only a fow fcet thick it appears to have
1ittle or no effect upon ground water conditions existing at
greator depths in the undorlying boulder clay.

Scattered wator-bearing pockets of sand and gravel
occur interspersed in the upper 30 to 40 fecet of the boulder clay
that makes up the greater part of both the glacial till and moraine.
Small supplics of soft, or only moderately hard, water are being
obtained from shallow wells tapping these pockets, The yields are
rarcly sufficient for stock requirements, but form satisfactory
sourccs of water for domestic purposes, particularly where the
water from deeper wells is highly mineralized,

Most of the wator supplies used in the township are
obtainod from wells tapping sands and gravels in the boulder clay,
at depths botween 40 and 100 foet., In some places these sands and
gravels occur at fairly consistont horizons over areas of a few
square miles, and they may be in continuous beds. However, most of
the beds appear to be local in cxtont. The supplies obtained are
for the most part adequate for local requirements, but in a fow

places quicksand or thin, porous beds arc encountered which yield
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only small sccpages of water. Only onc, doep, dry holec was
rcported in the arca, indicating that the sands ond gravels, cven
if not in a continuous bed, arc scldom absent. This hole is on
scction 15 and was drilled 150 feet decp. Thc wator obtained from
the porous beds in the glacial drift is hard, and in many placcs
highly mineralized, but in the abscncc of supplics of better
quality these waters can mostly bo used for drinking. Should
wells of this type fail to yicld adequatc supplics the most
proboble sources of supplics at greater depths ‘are at the contact
betwoen the glacial drift and the underlying Boarpaw formation,
or in the sand beds of the Bolly River formation that underlies
the Booarpaw.

The glacial drift is probably at least 150 foct thick
in the southern part of tho township, and may be as much as 250
feot thick in the highor lands at the north. In some places
adoquate supplies of wator might be obtained from sands and gravels
occurring at the basc of the glacial drift. In section 9, of the
township adjoining on the north, a 335-foot well is drawing its
supply from sands believed to be at the basc of the glacial drift,
at an approximate clevation of 2,215 feet. Othor wells in the
same township, however, were drilled to depths of 375 to 475 fect,
probably into the upper sands of the Belly River formation, before
productive beds wore encounforoed.

The Bearpaw formation, which underlies the glacial
drift in this area, is composcd mostly of compact, dark marinc
shales, and is not expected to be water-bearing. The formation is
considered to be less than 100 feot thick, however, and water-
boaring sand beds will almost certainly be encountered in tho
Belly Rivor formation at depths between 300 and 500 feet. The
water obtained from wells of this type is hard and highly mineral- .

izod, as a rule, and may be suitable only for watering stock.
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Township 20, Range 25

The western part of this township is a gently rolling
plain. The cast-contral scctions lic within the wostern part of
the Great Sand hills. Such arcas arc not suitable for cultivation,
and arc hence given over cntirely to grazing. Adjacont to this
arca on the west and south is o narrow arca of slightly rolling
land, covercd by glacial lakce sands. Lake sonds also cover the
greater part of the more lovel lands to the west, except in the
northwestern corner where the sands grade into lakc clay, and in
the southwestern corner where the glacial drift occurring at the
surfacc is in the form of till and morainc.

In the dunc sand arca and the adjoining hilly arcas
the sand attains a thickness of 20 feet or morc., The sands arc
porous and absorb a large percontage of surfacc waters, and
shalloﬁ dug weclls can be oxpected to yicld large supplies of only
moderately hard water. Driven sand-points may be nocessary where
tho sand is too fine to permit digging. To the woest and noar the
northern and southcrn boundarics of the township tho sands arc
thimner and interspersed with layers of clay. In this arca small
supplics of wator arc usually available at depths of 30 fcot or
lcss in localizod pockets of sand and gravel in the upper part of
the underlying glacial drift. Most residents of the arca obtain
their -supplies from shallow wells of this type. Two or more wells
may be necessary to provide stock rcecquirements and in many pleces
the supplics are inadequate. The waters obtained from the shallow
wells vary from soft to hard and highly mineralized, but are ncarly
always used for drinking.

The lake clay covering the northwestern corner of the
township is in itself "too compact to yicld water, but small
supplics of hard, drinkable water can in many places bo obtained
at depths not oxceeding 40 feet in scattered pockets of sand and

gravel in the undorlying drift,
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In soctions 6 and 7, in the southwestern corner of
the township, where the glacial drift is in the form of till and
moraine, adequatc supplics of moderatcly soft, to hard, drinkable
woter have been obbtained at depths of 18 and 20 foet, in localizod
sand and gravcl pockcts,

At scattered sites throughout the township wells sunk
to dopths of 40 to 100 feot in tho boulder clay have ponctrated
porous water~becaring boeds. Most of these wolls yicld adequate
supplics of water, but in o fow placos the sandsoncountored were
too fino~grainod to yicld morc than small supplics. The waters
obtained from wells of this type arc, as a rule, morc highly
mincralized than wators from shallow wells, but are rarcly
unfit for drinking.

Should bored or dug wells loss than 100 foot deep fail
to yicld sufficicnt water, the most probable sources of supply by
docp drilling arc in sands and gravels at the basc of the glacial
drift, or in sand beds in thc underlying Belly River bedrock
formation,

Wells 180 and 188 feet decp, in scctions 20 and 28, arc
yielding ample supplics of hard, "alkalino" wator from gravels and
sands, believed to be at the basc of the glacial drift at approx-
imate olevations of 2,130 to 2,112 foet. This horizon is not a
certain source of supply, but wator is to be expceted in other
parts of the township at approximately the samc dopths. The water
in somo placcs may be unfit for drinking, but should be suitable
for stock.

Wolls in sections 30, 31, and 32, 456, 347, and 515
feet deep, respectively, apparcntly did not cncounter satisfactory
supplics of wator in the lower part of the glacial drift, and are
drawing their supplies from sand beds in the Belly River formation.
The wells in sections 31 and 32 yicld fairly large supplics of

water, but tho well in section 30 is plugged with fine sand and
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conscquently gives only a small supply. The Belly River formation
is bolicved to contain many, porous, sandy beds and is an almost
cortain source of water supply. Howover, the individual water-
boaring beds arc usually of small arcal cxtont and considerable
variation can be oxpceted in the depths at which water will be
obtained, as indicated by the throe wells deseribed above. The
woter from the formation is generally too highly mineralized to

be suitablc for domestic use, but is satisfactory for stock.
Township 20, Range 26

An irrecgularly rolling arca of moraine extends over
the southern third of the township, and grades into more gently
rolling till in the central part. A thin deposit of lake clay
overlics the till in the northorn third of the township.

Water can rarcly be obtaincd from the lake clay in
the northern part of tho township. This clay is scldom more than
20 fcot thick, however, and small supplics of water can usually
be obtainced at depths of 40 feot or less in localized pockets of
sand and gravel in the upper part of the underlying boulder clay.
Those supplies arc rarcly adcquate for stock requirements, but arc
usod to provide domostic supplics wherc the water from decper wells
is highly mincralizcd. In soveral places in thc morainc and till=-
covercd areas in the southern part of the township, adequate
supplics qf water for local farm rcquirements arc obtained from
wells tapping pockets of sand and gravel at shallow depths. In
other places, whore the shallow wells arc less productive, they
serve to provide houschold supplics, and morc highly mineralized
water from doeper wells is used for stock. The water obtained at
shallow depths in this township varics from soft to hard and highly
mineralized, but it is scldom unfit for drinking.

Throughout the entirc township wells sunk to depths

betwecn 40 and 120 fect have penctrated wator-becaring sands and
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gravels in the lowor part of the glacial drift. These sands end
gravels arc bolicved to occur in localized beds, but in some

placos thoy may cxtend continuously over arcas of scveral squarc
miles. Most of the wells yicld adoquatc supplics of hard, highly
mincrnlized water. However, in some placcs finc sands or only
thin, porous beds have boen cncountercd, and yiclds arc corros-
pondingly smaller. The wabor obtained is not as a rule satisfactory
for domestic usc, but can bec uscd for stock.

Whore wells of thosc depths fail to yicld adequate
supplics, decp drilled wells may rcach productive beds ncar the
basc of the glacial drift, or in the Belly River formation. The
glacial drift is belicved to be betweon 150 and 200 feet thick in
the pleins at the north of the towmship, oand may be 250 to 300 foet
thick on the uplands to the south. In somc placcs water-bearing
sands or gravels will probably occur at the basc of the drift and
when tapped by wells will yield fairly largoe supplics of wator.

A 200-foot well in section 36 yiclds a large supply of hard, highly
mineralized woter from sand belicved to be at the base of the
drift, at on approximatc elevation of 2,130 fect. This water is
unfit for domestic usc, but suitable for stock.

The Bearpaw formotion is believed to underlic the
glacial drift in the southern part of the township, and may be
prescnt in the northern scctions. The marinc shales comprising
most of this formation will not yiecld water. However, the formation
is probably not morc than 75 foot thick, cven in the southern part
of the township. The Belly River formation, which underlies it, is
composed in large part of sandy beds that arc an almost certain®
gource of water. The water-boaring beds in the Belly River formetion
do not usually occur in oxtensive horizons ond, thereforc, consider-
ablec variation is to be oxpectod in the dopths at which water will
be obtained. In section 25 a 374-foot well did yicld a fairly

large supply of watcr from a sand bod in the formation, but it has
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become plugged with finc sand an§ rendered practically uscless.
In.genoral, andoquatc supplios of wator for stock can be ocxpocted
ot depths of 300 to 600 foet in this formation, but difficulty may
bo oxporienced in soroening the fine sands. The water obtaincd
from the Belly River formation is usually too highly mincralizod
to bo satisfactory for domostic purposcs, but it is suitable for

watering stock,
Township 20, Range 27

The northorn third of the township consists of a gently
rolling plain. It is covered by glacial lake sands in the western
soctions and by glacial loke clay in tho castern part. The land
riscs to the south to form a steeply rolling upland that is covered
by glacia; £ill and morainc.

In the northwestern corncr of the township a fow
rcsidents obtain adoquate supplies of water from wells loss than
20 feet in dopth sunk in the sandy glacial lake deposits. The
sandy clay and sand are rarcly morc than 20 fect thick, and water
colleets in these depressions in the surface of the underlying
boulder clay. The surfacc of the bouldor clay usually conforms to
thoe land surface and conscquently wells dug in depressions and
valleys arc more likely to be productive than thosec dug on higher
lands. The water being obtaincd from the sand varies from soft to
hard and is highly mineralized, but in all places is reported to
bo suiteble for drinking.

Where the sands are unproductive small supplies of
water may be obtaincd at depths of 30 feet or less, from scattered
pockets of sand or gravel in the upper part of the undorlying
boulder clay. A 30-foot wcll in the SW.Z, scction 34, is yielding
an adoquato supply of hard, drinkable water from this source.

The leke eclay in the northeastern corner of the township

is generally too compact to yicld water, but in some places small
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supplics of hard watcr suitablc for houschold usc moy be obtained
at depths of less than 30 feet in locelized pockets of sand or
gravel, in tho upper part of the undorlying bouldor clay.

Throughout the till and moraine-covered areas in the
southern part of the township, water can usually be obtained from
sand or gravel pockets at shallow depths., In a few places
adequate supplies are derived by sinking one or more such shallow
wells, but usually they will satisfy only household requirements.
The water varies in character, from soft to hard and highly
mineralized, but nowhere in the township has it been reported to
be unfit for domestic use.

Throughout the entire township considerable prospect-
ing has been done in the glacial drift at depths between 40 and
160 feet. In most places sand or gravels have been encountered
within this range of depths and adequate supplies of water
obtained. However, in some places wells sunk to depths exceeding
100 feet in the boulder clay have either failed to penetrate porous
beds or yield only small supplies of water from thin beds of sand
or gravel. These findings would indicate that the water-bearing
sands and gravels occur mostly in localized beds interspersed
irregularly in the boulder clay. In general, however, if
productive beds are present at these depths they will be of
sufficient areal extemt that one hole will indicate their presence
or absence in any locality. The water obtained from the deeper
wells in the glacial drift is hard and almost invariably highly
mineralized and in many places cannot be used for drinking.

The most probable sources of ground water obtainable by
deep drilling in this township are in sands and gravels near the
base of the glacial drift or in the sand beds of the Belly River
formation. The glacial drift is believed to be between 150 and 200
feet thick in the northern sections of the township, and more than

300 feet thick in places in the uplands at the south., A 335-foot
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well in section 9 yields a large supply of hard, highly mineralized,
iron-bearing water from sand, believed to be at the base of the
glacial drift at an approximate elevation of 2,215 feet. 1In
sections 2, 14, 16, and 20 wells drilled to depths of 475, 425,

425, and 378 feet, respectively, apparently did not encounter eny
appreciable supply of water at this horizon, but obtained large
supplies from‘the underlying bedrock.

The Bearpew formation is believed to underlie the
glacial drift in the southern part of the township, but may not be
present in the northern sections. The compact, dark marine shales
comprising most of this formation are too compact to yield water.
The formation is probably considerably less than 100 feet thick in
any part of the township. Wabter is to be expected from sand beds
in the underlying Belly River formation.

This formation contains many sand beds of limited
individual areal extent, which form an almost certain source of
water supply obtainable by deep drilling. Considerable variation
can be expected in the depths at which water will be obtained. The
aquifers may lie at depths of 300 to 500 feet in the northern
sections and at depths as great as 600 feet in the southern uplands.
The wells that have been drilled in the uplands, in sections 2, 14,
16, and 20, are yielding adequate supplies at depths between 378
and 475 feet. The water from the Belly River formation is too
highly mineralized to be suitable for domestic use, but can be used

for stock.
Township 21, Range 25

This township is situated in an undulating plain
cavered entirely by glacial lake clay, except in parts of sections
1, 2, and 3, where the clay grades into lake sand. These lake
deposits are rarely more than 20 feet thick, and are underlain by

bluish grey boulder clay. Little water is obtainable from the lake
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clay because of its compact nature, but scattered water-bearing
pockets of sand and grevel occur interspersed in the upper part

of the underlying boulder clay. A few residents obtain adequate
supplies of hard, drinkeble water from wells not exceeding 40 feet
in depth that tap such pockets. In somec places in the area of

lake sand in the southeastern corner of the township small supplies
of water might be obtained at shallow depths in the drift.

In most parts of the township the supplies available
at shallow depths will be small, and deeper wells must be sunk in
order to obtain sufficient water for stock. A few localized beds
of sand and gravel occur interspersed in the boulder clay at depths
botween 40 and 100 feet, and in the few places where they have been
tapped by wells they yicld adequate suppliocs of water., A wcll 56
feet deep, on section 6, and two others, 45 and 50 feet deep, on
scction 18, are yiolding satisfactory supplies of hard, clear,
drinkable water from localized beds of sand. In most places,
however, productive beds in the drift arc not reachod at depths
less than 100 feet, and most of the water supplies used in this
township arc obtained from sands and gravels occurring at or near
the base of the glacial drift or from sands in the upper part of
the Bolly River formation. In a fow places productive sands and
gravels have been cncountered in the drift at depths between 115
and 184 feot, but for the most part wells have been drilled to
depths of 200 to 265 fect, before reaching productive beds. Many
of thesc water-bearing beds occur at elovations between 2,100 and
2,000 foet and arc considered to represent a porous horizon that
may be the lower sands and gravels of the glacial drift, or the
,upper sands of the Belly River formation. Water obtained from
this horizon is hard and drinkable, and the yields from inddividual
wells arc sufficient for tho local requirements.

Should wells of these depths be wmproductive, water is

to be oxpected in lower sand beds irregularly interspersod through
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the Belly River formoation. In secotions 3, 6, 15, and 25, wells
reanging in dopth betwcon 318 and 386 feot drew supplics from sands
at clevations botween 1,900 and 1,800 fooct. In scctions 3, 15,
end 25 adoquatc supplics of hard, highly minoralized, drinkable
water are obtained, but in two wclls on soction 6 finc sands were
cncountercd that have practically plugged the wolls, so that only
small supplics of water arc obtained. A hole was reported to have
been drilled to a depth of 500 feet on tho NE.T, scction 20, but
failod to produce any water. Wator-bearing sands may have been
penctrated in the sinking of this well as a supply is now being
obtained from a 246-foot well nearby. In scction 4 a 666~foot
woll yields a large supply of highly mineralized wator from a

sand bod in the lower part of the Belly River formation. As,
however, adoquate supplies can be obtainod at higher horizons in
this formation, in most placcs drilling to thesc dopths is usually

not nccessary.
Township 21, Range 26

This township consists of a gently rolling plain,
covered ontirely by glacial lake clay. In the absence of surface
wator accumulation all water supplies are obtainod from wells.

The lake clay is as a rule ‘oo compact to yield water,
but it is rarely more than 20 feet thick, and is underlain by
boulder clay in which occur scattercd pockets of sand and gravel.
In places wherce such pockets have becn tapped by wolls they have
yiclded water. A fow residents obtain adequate supplies from wells,
40 feet or less in depth, that tap such pockets. The wator is
hard, but rarcly £00 highly mineralized to be used for drinking.

In most places the supplies available at shallow depths
are inadequatc and it is nccossary to oxtond wells to greater
dopths. Most of the water supplies used in the township are being

obtained from wells between 50 and 160 feet in dopth that tap boeds



-22.

of sand and gravel in the lower part of the glacial drift. Many
of thosc wells, 100 foct or less in depth, appear to be drawing
their supplics from isolated beds,but they usually yicld adoquato
supplios of water, In the northcastern scction and in a fow
places in the southwest corner, wells have pencetrated water-bearing
sands and gravels at a fairly consistent horizon. In the northern
half of tho township wclls betweon 100 and 160 feet in depth draw
their supplies from sands at clovations botwcen 2,124 and 2,056
'feet above sca=level. In the southern half of the township the
woator-bearing beds have boeen cncountered at slightly higher
clevations, between 2,130 and 2,100 feet. Thesc beds were
penetrated at depths of 110 and 163 fect, in sections 2, 12, 14,
and 15, and at depths of 84 and 65 fcet, in sections 17 amd 18,
where the surfacc elevations arc relativeiy lowor. Most of the
wells drawing their supplics from this horizon yicld sufficient
water for farm reoquirements. In scction 25, however, wells 160
and 180 feet decp penctrated finc sands that yicld very little
water. The wator obtained from wells deeper than 50 feet in the
glacial drift is, as a rule, very hard and highly mineralized, but
in only a few places is it reported to be unfit for drinking.
Should the supplios available from the glacial drift
prove inadequate, large supplics of water arc almost certain to
be obtained by deep drilling into the underlying Belly River
formation. In sections 10 and 30 productive sands werc penctrated
in the Belly River formation at dopths of 344 and 340 feet. The
well in section 10 yields a large supply of hard, "alkaline", salty
water, sultable for stock use, The well in section 30 did yield
a fairly large supply, but went dry, probably due to the well
being plugged by a fine sand commonly encountered in this
formation. The water-bearing beds in this formation are seldom
of large individual arcgl extent, and the depth necessary to obtain

water varies considerably within short distances. The sandy beds
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arc sufficiently numerous in the formation, howcver, to onsuroc
the finding of large quentities of water at most points in the
municipality at depths between 300 and 500 fect. Much of the
woator is highly charged with dissolved sulphate salts and is

unsatisfactory for household uscs.
Township 21, Range 27

This township consists of a gontly rolling plain
sloping gradually down to the northern border. It is covered by
sandy lakc deposits in the western part and by compact clay in
the castern part. Small, isolatcd arcas of sand dunes occur
along the westorn boundary of the area, Tho distribution of these
difforcnt deposits is indicated on Figurc 1. The loke sand and
clay arcrscldom morc than 20 fect thick and are underlain by
boulder clay.

In the lakc sand area small supplies of soft or only
moderatoly hard water are being obtained at defths of 30 feet or
less from sand beds or from localized pockets of sand and gravel
in the upper part of the underlying boulder clay. A fow residents
obtain adequate supplics of water for farm requirements from two or
morc shallow wells, but in most places these supplies are used only
for household nceds. The leke clay covering the eastern part of
the township is not sufficiently porous to form reservoirs for
water. A few residents in the arca also obtain water from wells
not excecding 40 feet in depth that tap pockets of sand and gravel
in the upper part of the underlying boulder clay. Some of these
wells yield sufficient wator for all farm requirements. The water
obtained at shallow depths in this arca is more highly mineralized
than that obtained in the lake sand area, but it is quite suitable
for household use, .

Most of the ground water used in this township is

obtained from wells between 50 and 160 feet deep that draw their
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supplies from sand end gravel pockcts that occur irrcgularly
intorspersed in the boulder clay. Littlo difficulty has beon
experienced in obtaining adequate supplics of water from wells

of this type. The wator-boaring beds cncountercd at these depths
arc usually of sufficient arcal extent, so that onc hole will
show their prescnec or absencc in any locality. It is, therofore,
considerod advisable to continuc wells to greater depths rathor
than to sink other shallow holes at other sites in the same
vicinity should an adoquatc supply not be obtained in the uppor
part of the drift.

Should the supplics at depths of 160 feet or less
prove inadequate, large supplics of water are almost certain to
be obtained by decp drilling into thc Belly River formation. The
wator-bearing sands in the Belly River formation do not gencrally
occur at consistent horizons over large arcas, but as much of the
formotion is composed of sendy beds satisfactory supplics can be
obtained in ncarly all places by drilling to sufficiont depth.

In gencral, adequatc supplics can be oxpocted at depths between 300
and 500 fect. 1In scctions 27 and 29, hard, highly mineralized water
is being obtained at depths of 360 and 300 fect. Water from the
Belly River formation is usually too highly mincralized to be
satisfactory for domestic usc, but it is being used in some places
where supplics of botter quality have not been found at shallower
depths.

Township 22, Range 25

The central and cast-central parts of the township are
rolling, The remainder of the arca consists of a gently undulating
plain, cxcept in the extreme northwestern corner where a tributary
stream of South Saskatchewan river oxtconds into the township. A
thin deposit of glacial lake clay forms the upper part of the
glacial drift throughout the greator part of the township. In the

cast-cenbral sections and the northwest corner the lake clay is
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absent and the boulder clay is cxposed at the surfaco, forming o
till plain. In very fow placos in this township has water boon
obtained at shallow depths. The lake clay is too coampact to yicld
water, and only a few scattored wator-bearing pockets of sand and
gravel occur intorspersced in tho upper part of the boulder clay.
Unloss only small supplics of water arc required for domestic
purposcs, the sinking of shallow tost holes is hardly advisablo.

In o few placcs, adequate supplies of hard, drinkablo
wnter\may be obtained at depths of 40 to 100 foet from localized
beds of sand or gravel in the glacial drift, but the many wolls
alrcady sunk in the orca indicate, however, that in most places
it will be nocessary to sink wells down to the lowor sands and
gravels of the glacial drift or into the upper sands of the Belly
Rivor formation.

On a few farms wolls sunk to depths between 100 and
160 feet have encountercd water-becaring beds in the lower part of
the glacial drift and arc yielding adoquate supplics of water.
Generally, however, wells have becon drilled to depths of 200 to
285 foet and arc believed to be drawing supplies from sands and
gravels at the basoc of the glacial drift, and from the upper sands
of the underlying Belly River bodrock formation. Tho productive
sands and g}avels have been reached at clevations between 2,040
end 1,935 foet, and although they probebly do not form eny singlec
continuous bed, they present an almost certain source of adequate
supply at this horieon. Thc water obtained is hard and highly
mineralized, but can be used for drinking.

Should this horizon fail to be productive, other water-
boaring sand beds are expected to occur at greater depths in the
Belly River formation. A 360=foot well in section 3 yields a
fairly large supply of hard, iron-bearing water from a sand bed
at an approximete elevation of 1,865 fect. The individual sand

beds in the formation seldom extend over large arecas and considerable
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variation is to be cxpccted in the depths at which water will be
obtained. It should not bec nccessary to sink wells to dopths

groator than 500 feet in any part of the township.
Township 22, Range 26

The greater part of this township consists of an
undulating plain that oxtends to the southorn edge of South
Saskatchewan River valley in the northern scctions of the township.
At the odge of the valley the surface drops sharply some 75 to 100
feot to o plain sloping northward toward the river in the adjoining
township to the north. Most of the arca south of the river valley
is covercd by a thin deposit of glacial lake clay. In a belt
along the valloy odge the glacial drift occurs at the surface as
till, but in the valley in the northwestern corner of the township
the till is covercd by glacial lakce sand and clay. The distribution
of thesc different deposits is indicated on Figurc 1 of the
accompanying map.

Throughout the arco south of the wvalley, little or no
water can bo obtained at shallow dopths. The lake clay is too
compact to yield water, and no productive pockcts of sand or gravel
have been encounterod in the upper part of the boulder clay. In
the walley, however, in tho northwestern part of the townmship,
adequate supplics of soft or omly moderately hard wotor havo boen
found by digging wells loss than 30 foct deep in the loake sand or
in sond and gravel pockots in thé upper part of the glacial till.
Residents of this arca obtain all of their water supplics from
those shallow wells.

In tho vicinity of Leador, conditions for finding any
large supplies of ground water suitablo for drinking, either at
shallow depths or in the lower part of the drift and in the Belly
River formation, arc not considered favourable. Careful prospecting
in the till-covered arca, particularly at the bascs of slopes and in

depressions may yield small supplics.
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In tho arca south of the valley the compact boulder
cloy usually oxtonds dovn to depths of 120 to 160 fect, and
contains fow, if any, beds of sand and gravel sufficicntly porous
or oxtonsive to yicld moro thon small sccpages o, water. Thicker
ond moro oxtensive bods have beon oncountored at dopths beotwoen
100 and 200 foet. Thesc porous bods arc bolieved to occur at tho
base of the glacial drift or possibly, in somc places, at the top
of the Belly River formation. Scveral rcsidents of the arca
obtain from these sands and gravels adequate supplios of hard,
highly mineralizod, but drinkablec, water. On many of the farms
very finc sands arc oncountoercd at this horizon. Thesc sands tond
to plug the wells and moterially deocroasc the supply obtainsblo.
Mony residents have cxtended wells down to the porous sand and
soft sandstone beds of the undorlying Bolly River formation.
Individual beds probably do not cxtond over large arcas, and tho
dopths at which water was found in the difforont wells vary
considerably. In most places adequatc supplics of hard, highly
mineralized water arc obtainod at dopths botweoen 300 and 500 feet,
but in some places fino sands have so pluggod the wells that the
supply is practically cntirecly cut off. In soctions 7 and 17,
wells have been drilled to depths of 684 and 730 feot, respoctively,
and in the town of Lecader in sccetion 21 to a depth of 660 feet.
All of thesc wells yicld large supplios of highly mineralizod water.
The waters obtained from wolls drawing their supplics from the
Belly River formation can rarcly be used for drinking and most
residents of the arca have been obliged to haul thoir houschold
supplies from Saskatchewan rivoer or from the Canadion Pacific
Railway supply in the town of Leader, which is also dorived from
the river by pumping. A fow dugouts have beon oxcavated in tho
arca to provide water for stock.

In South Saskatchcwan River valley, along the northern

sections of the towmship, the glacial drift is probably thicker
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than in the uplands, as it is possible that the river covered o
much dooper channcl before the advance of tho contincntal ice-
shoct than occurs today. This old valley has boen filled in with
drift and tho presont chonnel has boen oxcavated since glacial
times., Test holes sunk in Wosterham indicate a thickness of
drift of approximatoly 280 fcot at the odge of this buried wvalloy.
A 320-foot well in scetion 2, of the adjoining township to the
north, probably ponetrated the Belly River formation, but no
information is availablc to indicatc the thickness of the drift
passod through in drilling. Although scnd and gravel bods were
roportod to have boon cncountored in the glacial drift in these
wells, no satisfactory supply of wator was obtaincd. The 320-
foot well in the township to the north did yield a small supply
of hard, iron-bearing wator from finc sands believed to bo in
the Bolly River formation. ILarger supplics might be obtained at
greater depths, but considerable prospecting at shallow depths is

bolieved advisablc beforce drilling decp wells.
Township 22, Range 27

The northorn scctions of this township lic along the
southern edge of South Saskatchoewan River valley. The land riscs
gsharply some 75 to 100 feet at the valley odge to a gently rolling
plain oxtending over most of the rcomainder of the township. A
small arca in the southwcstern corner is covercd by a thin layer
of glacial lake sand. The sand grodos into tho glacial lake clay
that covers a large arca cxtending over most of the southwoestern
half of the areca. Along the valley edge thoe lake clay is absent
and the glacial till occurs at the surface. The surface along
the valley slopes is irrogularly rolling and covercd in many
placcs by low sand hills that merge toward the edges of the area
into a narrow plain of lakec sands that have boen less affected by

wind action.
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In the arca south of the river wvalley o great doal of
difficulty has becen oxperioncod in obtaining any water at shallow
dopths. The lake clay is mostly too compact to form rcservoirs
for water accumulation, and porous pockets of sand or gravel occur
vory sporingly in the upper part of the undorlying boulder ;1ay.
In scetion 30 a 32-foot well ncar a slough yiclds o small socpage
of wator. Howover,cvon such small supplics arc not available at
shallow dopths in most arcas. Tho loke sands in the southwestern
corner of the tovmship might yicld small supplics of water at
depths of 20 foot or less, and they arc worthy of oxtonsive
prospecting by residents sccking a small domestic supply. The
compact boulder clay probably cxtends down to depths of 100 to
180 foct before wator-bearing sands or gravels, known to occur at
or ncar tho basc of tho drift, arc roachcd. A fow of the wells
that have been sunk to this horizon yicld moderately large supplics
of hard, highly mincralized woter. Such watér is of poor quality
for domestic requiroments, but has boen usod‘for drinking whero
boettor supplics arc not available.

In most placcs, tho supplics dorivod from wells tapping
this horizon arc inadcquate and wells havo beon drilled to groater
doepths. Fairly large supplies of water are almost certain to be
obtained from sand beds in the Belly River formation, at depths
between 250 and 425 feet. Several wells in this townshlp reached
productive beds at an horizon occwurring at elevations between
1,940 and 1,880 feet. However, scattered wells are drawing their
water from sands occurring both above and below this horizon, and
it is difficult to predict the actual depths necessary to reach
productive beds at any particular site. Most of the waters
obtained from the Belly River sands are too highly mineralized to
be used for drinking, and most residents of the township haul
their domestic supplies from shallow wells located in the sand

hills, in the river valley, or in the adjoining township to the



southwest, A few farmers haul water from the Canadian Pacific
Railway supply in Leader.

In the sand hills in the river wvalley adequate supplies
of soft, or only moderately hard, water can be expected from the
sand beds at depths of 20 feet or less. The sands are seldom more
than 20 feet thick and are underlain by boulder clay. Wells should
not be continued into the boulder clay unless considerable prospect-
ing has proved the sand deposits of the area to be unproductive.
However, should the supplies from the sand deposits prove
inadequate, water might be obtained at depths of 40 feet or less
in localized pockets of sand or gravel interspersed in the upper
part of the boulder clay. Supplies obtained from this source will
probably be small and the water more highly mineralized than that
obtained from the sand.

Test holes sunk to depths of 272, 274, and 315 feet, in
Westerham, indicate a thickness of glacial drift of at least 260
feet. Small supplies of water were encountered in sands and gravels
in the boulder clay, and in the 315~ and 274-foot wells water-
bearing sands believed to be in the Belly River formation were
encountered at a depth of 268 feet. No satisfactory supply of water
was obtained from any of these wells. Deeper drilling into the
Belly River formation might prove more productive, but shallow
wells appear to be the most probable source of adequate water

supplies in the dune sand-covered slopes.

Township 23, Range 25

Only the 22 square miles of this township lying to the
south of South Saskatchewan river lie in this mumicipality. In
the western part the much dissected slopes of the river valley have
cut headward to the southern border of the township. Toward the
northeast the valley becomes much narrower, leaving en upland plain -

extending over the southeastern sections at elevations approximately



300 feet higher than the valley bottom. Settlement in this town-
ship is confined to this southeastern upland area.

The river provides a rcadily accessible water supply
for stock pasturing in its walley, and if required a water of
sufficiently good quality for domestic use. On the uplands water
supplies are being obtained entirely from deep, drilled wells.

A thin deposit of glacial lake clay covers a small
area in the southeastern corner of the township. The clay is
underlain by glacial till, which occurs at the surface over 16
square miles of this part of the township. In small areas along
the rivor cdge the surface deposits consist of Recent stream
deposits and glacial lake sands, |

In the uplands in the southeastern corner of the
township little or no water can be obtained at shallow depths.

The lake clay is too compact to yield water and no water~bearing
pockets of sand and gravel have bcen encountered in the upper part
of the boulder olay. Wells in the arca indicate that the boulder
clay extends down to depths of approximately 200 feet and throughout
appears to be almost entirely barron of water-bearing beds of sand
or gravel,

In sections 1 and 11, adcquate supplies of hard,
drinkable water are being obtained from sands believed to be in the
upper‘part of the Belly River formation at depths of 221 and 194
feot. In the SE.%; section 2, and the NE.%3 section 11, however,
wolls werc drilled to depths of 348 and 450 feot before satisfactory
supplics were obtained in this formation. In general, satisfactory
supplies can be obtained from sand beds of this bedrock formation,
but due to the small areal extent of the individual porous beds
the depths of productive wells vary considerably at different
localities,

In the river valley the most probable source of

satisfactory ground water supplies is at shallow depths. Although
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no wells have been sunk in the glacial lakc and Recont strcam
sands along the river supplies of soft, or only moderately hard,
water could probably bo obtained from them at shallow depths.

At sites more remotc from the river shallow wells sunk in
tributary wvelleys and near the bottoms of stoep slopes can be
expectod, in many places, to penetrate porous beds formed by sands

and gravels that have been wnshed dovm from the higher lands.
Township 23, Range 26

The part of this township lying within this municipality
is situated on the southern slopes of South Saskatchowan River
valley. Small arcas of Recent stream-deposited sands occur in the
flats adjacent to the river. Glacial loke sand and dunc sand
cover most of the remaining parts of the township. These sandy
deposits are underlain at depths of less than 20 feot by boulder
clay. The boulder clay occurs ;t the surface of the upper edge
of the valley in the southeastern corner of the township. A small
aree. of glacial lake clay also occurs ncar the edge of the valley
in this part of the township. The distribution of thoese differont
doposits is shown on Figurc 1 of the accompanying map.

The river provides water for stock in tho northern part
of the area, and the water has also been used for domestic purposes.
It would probaebly be better to oxcavate shallow seepage wells .
beside the stream for domestic supply, as by the natural filtering
sediment is excluded and a slight amount of purification may be
obtained. The Canadian Pacific railway pump water from the river
to the tovm of Leader, in the adjoining township to the south,
where it is uscd by residents of the towns and hauled for domestic
use by farmers of the district. In this township, however, supplies
of good quality water are usually available at shallow depths and

residents are scldom obliged to haul water.
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Most of the ground water supplics arc obtained at
dopths of 15 feot or loss in the dune and lake sands in this arca.
In some places the supplies obtoined arc small and two or more
wells arc nccossary to provide adogquately for stock requirements.
The water is soft or only modorately hard, and thc wells arc
adapted to houschold uses. The water colleects in the sond in
doprcssions in the surface of the underlying boulder clay. The
surface  of the boulder clay conforms roughly to the land surface,
ond woells sunk in deprossions and wvalleys are, thercfore, most
likecly to be productive.

Should the surfacce prove unproductive in any locality
small supplics of hard, drinkablc water may be obtained at depths
not exceeding 30 fect, from localized pockets of sand and gravel
in the upper part of the underlying boulder clay. A supply from
this source is being obtained in a shallow well in section 2,
whore the sands arc abscnt. In this arca the sinking of wells to
depths oxdeeding 30 foet will be noither nocessary nor advisable.
The glacial drift is comsidered to bo 250 or morc feet thick in
most localities, and no assurance can be given that water-bearing
sands or gravels will bec cncountered at any depth in it. In
scetion 2, a 320~foot well apparcntly passed through the glacial
drift without encountering any satisfactory wator supply. For a
short timo this well did yield o small supply of water from fine
sand ot its base, probably in the Belly River formation. Large
supplies might be obtained at greator depths in the Belly River
formation, but no assurance can be given that water will be found
or that the sand will not be so finc as to plug the wells in a

short time.
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Tovmship 23, Range 27

South of South Saskatchecwan River

In the western part of this fractional township the
river flows within a mile of the southern boundary, but it bends
and flows northward for a distancc of approximately 4 miles in
the contre of the township, leaving an area of some 12 squarc
miles south of tho river in the southeastern corner of the township.
This areca is situated in the river valloy and consists of a plain
sloping toward the river. The southern scctions arc covered by
dune sands and the. flats adjacont to the river by strcam doposit
sodiments comprised of silts, sands, and, morc occasionally, thin
beds of gravels. The intervening arca is covered by glacial lake
sands. The arca south of the river in the southwestorn part of
the township is situated on the stocp banks of the valley and
consists of a rugged arca of deeply croded glacial drift.

Water supplies usod in this area are obtained from
the river and from shallow wells sunk into the surface sonds. One
60-foot well draws its supply from sand in the glacial drift.

In section 24 o 41-foot well sunk to bélow river level
in the sands adjacont to the river yields a fairly large supply of
moderately hard water. Similar supplics will probably be available
in most parts of the arca coverod by the stream sands.

Adequate supplies of soft, or only moderately hord,
wator can as a rule be obtained at depths of 20 feet or less in
the lake and dune sands that cover the southeastern part of the
township. The sands arc rarcly morc than 20 foet thick, and
water from the swrfacc percolates downward end collects in
depressions in the surface of the underlying boulder clay. The
surface of the wnderlying clay conforms to some extent to the
undulations of the preosont land surface, and wells sunk in
deprcssions and vallcys arc morc likely to be productive than
those sunk on higher lands. In somo places, two or more wells are

required to provide stock requirements.
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The sinking of wells into the boulder clay undorlying
the sand is inadvisable unless supplies from the sand arc altogether
inadequate. The glacial drift consists mostly of boulder clay and
is probably morc than 200 fecet thick in most parts of the arca,
cxcopt in the lowlands adjacont to the river. No assuranco can be
given that any suitable supply of watcr will be obtained at any
depth in the glacial drift. Small supplics of hard, drinkablc water
might be obtaincd at dopths of 30 fecot or loss from localized pockots
of sand or gravel in the upper, woathered part of the boulder clay.
At groater depths the porous beds, if present, will in most places
be of sufficicnt arcal cxtent to indicate thoir prescncc or absence
in any locality by onc test hole. In section 1 a 60-foot well
penctrated a sand bed in the drift and obtained an adequate supply
of hard, highly mineralizcd water suitable for stock. In scction 2,
however, only o small secpage of water was obtained from the
boulder clay at a dopth of 70 feet. Similar variations con be
expected in supplies from the glacial drift at other sites in the
arca. In Westerham, in scetion 34 of the adjoining township to the
south, test holes worc sunk to depths of 212, 214, and 315 fect.

The records of these wells indicated the glacial drift to be
approximately 260 fcet thick. Although sands and gravels wore
cncountered in the drift at wvarious depths in those wells no
appreciable supply of wator was cncountercd in thom. ‘Sﬁmilar
conditions may bc cncounterod in decp drilling in this township.

The Bolly River formation that underlies the glacial
drift is believed to contain many sandy beds sufficiently porous
to be woter bearing. The 314-foot woll in'Wosterham is considercd
to have penetrated at least 50 feet into the - formation without
an apprecioble water supply. Large supplics might be obtained at
groator depths, but the drilling of such deep wells is exponsive

and caroful prospecting at shallow depths scems morc advisable.
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STATISTICAL SUMFARY OF WiLL INFORMATION IN RURAL
MUNICIPALITY OF HAPPYLAND, Nu.231, SASKATCHEWAN

Townshin 19[19[19/20]20 (|20 |21 |21 |21 [22]22] 22|23 |23 |23 Total To.
TTin muni -

West of 3rd meridian Range 2h |26l 27|25 20127 (25 |20 |27 125 ]20] 27|25 |20 )27 |cinality

Total Fo. of Wells in Township 31193187, 43[74|8139150(57125] 32 (k1| Uiloflh| 691

No. of wells in bedrock 1l 2f of 31 1} 31| 2] 2je0j12|23] 4] 1l 0 88
- No. of wells in glacial drift 30191/ 87| M0 73178 25 s |5h| Fi2¢|18) 0i15/1lhi 003

Fo. of wells in alluvium 0 O] O] O G O] Ol C1 O] O] 0 0 01 01 O )

Permanency of Water Sunply

No. with permanent sumply 31178|83/43]67]03|38 4o 54129132 7] U |loil3| o3k

No. with intermittent supnly Ol of 1; Ol /1 »1 0; 1 OE 0l 0L 0ol 01 0] 1 19

No. dry holes ol 9| 31 ol 2131 1| 3 3, 0 0 4 0l ol o] 38 __

Tynes of Wells

Ko. of flowing artesian wells 0] 0] 0 0] 0! O ,giﬂg#h§ n! e Y o

lo. of non-flowing artesian wells 10|32/ 48} gleklao 17]a7]ariesi23|2| 4| 1] O) 287

No. of non-artesian wells 212 3ol 34 ugiu2i21 (3052 3| W13l oliglil| Foo

Quality of Water

Fo. with hard water 29|03 67] Jojol{hl 32Ul Uo 23129134 Li10/10] &Y

Wo. with soft water 2121117] 7/11|17| of 3| &' 1| 7| 3 7. 4 110

No. with salty water 0l O] 00 ¢l 0] 01l 0] 1 0l 0 1l 0l ololo 2

No. with "alkaline" water 13127(25/11:30119} 7/19{11| 7/14{19] O] 1| 1| 174

Depths of Wells

No. from O to 50 feet deep g1u5| u2| 33135 41|14 115(23| 11 4 5| oligli2| 293

No. from 51 $o 100 feet deen 20|38l b2| s5|31|23 17]22| 1| o] 2| 0| 0] 1| =203

No. from 101 to 150 feet deep 1/ 8] 3| Of oji2! Wii2| 9| 4 gl10| 0l 0] © 11

Fo. from 151 to 200 feet deep 1] 0l 0f 2/ 1, 0 b1l 2, ol 0l 21]0f1 283

No. from 201 to 500 feet deep 1} 2/ O] 2} 1! /i14| 2| 2y17/11(24] 3| 1| O 85

Fo. from 501 to 1,000 feet deep 0| ol of 1! o] o} 1}/ 0] 0ol o0 0l 0l 0l o0

No..over 1,000 feet deep 0] 0| 0l 0] 0f 0] 0] 01 0] 6t 0l 0l 0] 0] O 0

How the Water is Used

No. usable for domestic purposes 25162} 001 4052|557 (37143148 129123135 | 4 j1lkjih| 543

No. not usable for domestic purposes oi2el24 3120011 1 4 o] 0] 9] 2l ol 2| o] 110

Ko. usable for stock 31182| 80i 43 166|68 137 4o |53129(28 %6 | 4 061k | o33

No. not usable for stock Ol 2l 4 ol ojoi1l1j1lolu 1i0l0lo 20

Sufficiency of Water Supply

No. sufficient for domestic needs 291731791 %9 {7802 37iua Stiggles |37l b psliz | wsy7

No. insufficient for domestic needs 2111} 5] bk 611 2§ 3 0l ©] 01011 5o

No. sufficient for stock needs 18 149100127 47148 135 M1 |38 |29 (20 lea | 4 1 g | 7 459

No. insufficient for stock needs 1313512U162R 20| 3| 6 1o 0f12i11 | 0 |6 7.1 194




ANALYSES AND QUALITY OF WATER

General Statement.

Semples of water from representative wolls in surface
deposits and bedrock wore taken for analyses. Except as
.otherwise statod in the teble of analyses tho semples were
analysed in the laboratory of the Borings Division of the
Goologicel Survey by the usual standard mothods. Tho
quentities of the following constituents were determined;
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxide by difference, sulphate, chloride, and
alkelinity., The alkalinity referred to here is the calcium
carbonate equivalent of all acid used in neutralizing the
carbonates of sodium, calcium, and magnesium. The results of
the analyses are given in parts per million--that is, parts
by weight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million. The samples were
not exemined for bacteria, and thus a water that may be
termed suitable for use on the basis of its mineral salt
content 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 mineral solids" as here
used refers to the residue remaining when a sample of water
is evaporated to dryness. It is generally considered that
weters that have less than 1,000 parts 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 a taste due to the dissolved mineral matter. Residents



accustomed to the waters may use those that have much more
thon 1,000 parts per million of dissolved solids without any
marked inconvenience, anlthough most persons not used to highly
mineralized water would find such waters highly objectionable.

Mineral Subsgtances Present

Calcium and Magnesium

The calcium (Ca) and magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium salts‘impart
hardness to water. The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSO,), and they
are more detrimental to health than the lime or calcium saltse
The caleium salts have no lexative or other deleterious
effeots, The scale found on the inside of steam boilders and
tea~kettles is formed from these mineral salts,

Sodium

The salts of sodium are next in importance to those
of calcium and magnesium, Of these, sodium sulphate (Glauber's
salt, NazSO4) 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 lexetive and unfit for domestic use, Sodium

carbonate (Na COS) "black alkali', sodium sulphate "white

2

alkali”, and sodium chloride are injurious to vegetatione
Sulphates

Sulphates (804) are onc¢ of the common constituents of
natural ﬁater. The sulpheate salts most commonly found are
sodium sulphate, magnesium sulphate, and celcium sulphate (CaSO4).
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 small quaﬁtities from rocks, They usually
occur as sodium chloride and if the quentity of salt is much
over 400 parts per million the water has a brackish taste.

Iron

Iron (Fe) is dissolved from many rocks and the surface
deposits derived from them, and also from well casings, water
pipes, and other fixtures, Mors than 0,1 part per million
of iron in solution will settle as a red precipitate upon
exposure to the air, A water that contains a considerable
émount of iron will stain poreelain, enemelled ware, and
clothing that is washed in it, end when used for drinking
purposes has o tendency to cause constipation, but the iron
can be almost campletely removed by neration and filtration
of the water,

Hardness

Calecium and magnesium salts impert hardness to water.
Hardness of water is commonly recognized by its soap~dsstroying
pcwérs as.shown by the difficulty of obtaining lather with soap.
The total hardness of a water is the hardness of the water in
its original state, Total hardness is divided into "permanent
hardness" and ™temporary hardness". Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the difference
between the totel 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 magnesium and iron, and permanent hardness to the sulphates,

and chlorides of calcium and magnesiume. The permanent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners,
Water that contains a large amount of sodium carbonate and
amall emounts of caloium and magnesium salts i8 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 exact
hardness determination was made, Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 parts per million, As the determinations of the
soap hardness in somé cases 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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Wator from the Unconsolidated Deposits

The water from South Saskatchowen river is uscd for
domestic purposcs by many residents in the northern part of the
municipality. No analyses have been made of the water along this
part of the river course, but analyses made at the city of
Saskatoon may be considered as somewhat indicative of its character
in this region. The dissolved solid content varies seasonally,
usually between 200 and 410 parts per million, and the total
hardness between 100 and 250 parts per million. The permanent
hardness due to the presence of calcium and magnesium sulphates
(CasO, and MgSO,) seldom exceeds 100 parts per million; the
temporary hardness formed by the dissolved carbonates of calcium
and magnesium comprises the greater part of the tobal, This water
is much lower in dissolved mineral salts and softer than waters
commonly obtained from wells, and except during periods of flood
when there is a large amount of sediment in the water it is well
adapted to either stock or household use.

No enalyses were made of waters from the dune or lake
sands in this municipality. The following general discussion is
based on analyses made of waters from similar deposits in adjoining
municipalities, on observations made at the wells, and on reports
of residents using the water. Water from the sand usually contains
between 400 end 900 parts per million of dissolved mineral salts
and has a total hardness of between 200 and 500 parts per million.
This water is not excessively hard and the concentrations of the
laxative acting salts, magnesium sulphate (MgSO,, Epsom salts) and
sodium sulphate (Nazsoé, Glauber's salt), are not sufficiently high
to affect the quality of the water for drinking. In a few lowland
places, where continued surface evaporation has caused the salts
to become fairly highly concentrated, the water from the sands may
be too highly mineralized to be used for domestic purposes. The

character of the upper 30 or 40 feet of the glacial drift varies
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considerably even within small areas, and similar variastion may
be expected in the quality of the water obtained from shallow
wells only short distances apart. The boulder clay, and to a
lesser extent the lake clay, are consider;d to be the sources of
the sulphate salts present in varying amounts in waters from the
drift. Hence, beds of sands and gravels not covered by any
appreciable thickness of clay yield wabter that is soft or only
moderately hard, whereas waters from porous beds under 30 feet or
more of clay are generally excessively hard and "alkeline". Many
shallow wells in the drift in the southern part of this municipality
yield relatively soft water of good quality for household use.
Analysis No. 2, on the accompanying table of analyses, of water from
a 35=foot well in the NE.%) sec. 31, tp. 19, range 27, is represent-
ative of the more highly mineralized water obtained at shallow
depths in the glacial drift. The total solid content of the water
is 1,470 parts per million, made up of the following mineral salts
in order of their decreasing gquantities; calcium sulphate (CaSO4),
magnosium sulphate (MgSO4), sodium sulphate (NaZSO4), calcium
carbonate (CaCOs), and calcium chloride (CaClz). This water is
very hard and might have a laxative offect on persons unaccustomed
to its use, but it is being used for domestic purposecs,

The above general discussion applies to waters from
the glacial drift where it occurs as till and moraine and where it
is covered by lake sands or clays. At greator depths in the glacial
drift the water is almost invariably hard and highly mineralized.
Analyses Nos. 1 and 3 are of waters from the 96~ and 180=foot
wells located, respectively, in the NE.%; sec. 31, tp. 19, range 25,
and the WW.%, scc. 20, tp. 20, range 25, The water from the 96-foot
well has a total dissolved solid content of 1,220 parts per million
end & total hardness of 560 parts per million. The sulphate salt
content is not excessive and the water, although not particularly

satisfactory for drinking, could possibly be used if better quality
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woter were not available. The water from the 180-foot well has

a tobal dissolved solid contont of 2,160 parts éer million, but
has a total hardness of only 340 parts per million. Tho greater
part of the total solid content is made up of sodium sulphate.
This salt does not causc hardness, but is laxétive when present in
water in large quantities. This water, however, is bc;ing used for
domestic purposcs with no reoported ill effcets. In many places
woters obtainod from the deeper wells in the glacial drift are
unfit for drinking., Thesc watcrs probably contain higher
concentrations of magnesium sulphate (Epsom salts) than the
waters analysed. This salt has a much greater laxative effect

than sodium sulphate.
Wator from the Bedrock

No water is being obtained from the Bearpaw shales in
this municipality. Any small seepages that might occur in these
compact marine shales would probably contain high concentration of
sodium sulphate and sodium chloride (common salt).

Three samples of water obtaincd from sand beds in the
Belly River formation were collected and analysed by the Geological
Survey. These waters are fairly typical of waters obtained from
the formation in all parts of the municipality. Analyses Nos. 4
and 6 are of waters from 347~ and 358-foot wells in the NW.%:,
sec, 31, tp. 20, range 25, and the SE.%;, sec. 30, tp. 22, range 27.
The waters arc similar in character, having total solid contents
of 860 and 960 parts per million and total hardnesses of 600 and
700 parts per million. The predominant mineral salts are, in
both cases, sodium and magnesium sulphates. These salts are not
present in sufficient quantities to render the water unfit for
domestic use. The most objectionable featurc of the water from
the Belly River formation is the large amount of iron present. As

much of the iron may be precipitated by being exposed to the air,
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it is in many cascs found desirable to let the wator stand in an
open container for a considorable longth of time before it is used.
At greator depths in the Belly River formation the
water becomes morc highly chargod with mineral salts, but is softor
due to the predominance of sodium salts and lessor amounts of
calcium and magncsium salts that causc hardncss. Analysis No. 5,
of water from a 406-foot well in the SW.F, scc. 24, tp. 22, range 27,
is typical of thc water obtainod at lower horizons in this formation.
This water has a total dissolved solid contont of 3,160 parts per
million and a hardncss of only 280 parts per million, The total
solid content is made up largely of sodium sulphate, Some of the
woters obtained from this formation, usually at dopths of 400 feot
or more, will probably contain large quantitics of sodium carbonato
(soda) end sodium chloride (common salt). In many places the high
concentrations of these salts will rondor the wateor unfit for
drinking and harmful for irrigation. In general, watcrs from the
Belly River formation are unsatisfactory for domestic purposcs,
although they arc being used in some places wherce supplics of

botter quality have not beon found at shallow dopths.
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NOTE—AII depths, altitudes, heights and elevations
given above are in feet.

HAPPYLAND NO.231, SASKATC AN St
LOCATTOR T O WY |  PRINCIPAL WATER-BEARING BED T Bl oy Y
TYPE |DEPTH | ALTITUDE | wxHICH
WELL OF OF WELL CHARACTER o YIELD AND REMARKS
No. (above sea | Above (+) 4 y OF WATER WATER| WATER
14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) ngrf (=) | Elew. Depth Elev. Geological Horizon (in °F.) IS PUT L
ace
| s . ; 3 e ; l
11 SK, Zl 19 25| 3 Drilled 235G | 2,335 - 15 ! 2,320/ 360 | 1,979 Belly River Herd,clearp . S Sufficient supply; l-oxative; 60-foot well
A : i "alkaline" | for house uss,
2 | NE, 5 i i it Drilled 1.2 | » 345 -167 2,170 167 2,170 Glacial sand Hard,clesr, | 3 Insufficient supply; shellow well for
- d 6 |[wal i = "alkaline" | house uss.
3 |NE.| Y : Dug | 327 2,360 - 26 | 2,354 26 | 2,354 Glacial drift Hard,iron, D, o Insufficiernt supplv,
2 N g ' g . colouration
4 | il ¢ i Bored 1 2,395 - 42 Ao | 2,353 Glacial quick- Hard,iron, DB Suf ficient supply; laxative.
! L "alkaline™
5 T J e 1" ' e % I‘U.ST',}'
5 |8l T ' Du,, 40 | 2,395 - 28 | 2,367 2B | 2,367 Glecial drift Hard,iron, D, o Insufficient supply.
"alkaline®
6 T 1 ] 1 T : o B rusty /
| N 7 Borsd | 60 | 2,370 - 45 | 2,325|. 45 | 2,325 . Glacial sand Hard,iron, D, S Insufticisnt supply.
} "glkal ine™
r “ ! Q ¢ q " 5 [ rus t y :
7 | Nie &) ' Bored 80 | 2,385 - 77 12,308 77 | 2,308 Glacisl quick- Hard, 'Jon, D, S Another similar well,
Boilyare ¢ : sand "aln%l 5311
g |HF. Pt o3 Dug 5 | 2,340 - 20 |¢,320| 54 | 2,286 Glacial gravel Héru,tieaf, B; s Sufficient supply.
¥ "11.,4,1 1imne .
G L liSifs OImER it Bored 53 | 2,350 - 23 |2,327| 63 | 2,287 Glacial gravel Hard,cloar - s Sufficient supply.
10 | 10‘ ’ e Bored L9025 390 - 70 | «,320|. 170 |.2,320 .Glacial drift Soft,clear s X Sufficient sup ly.
11 [NE. 1d * i 3 Bored { 70 | 2,345 7 20 | 2,3¢5) Glacial sand Hard,clear b, © Sufficient supply.
42 |Si. | 32 # i o | Dug 58 | 2,340 » 2 |2,338, 54 | 2,286 Glacial sand Hord,iron, D, o Sufficient supply.
cUrea- i \ ; rusty
13 [8d. | 161 i i e gy Bored 86 | 2 3TE -6l |2,314| 86 | 2,289 Glacial gravel Hard,iron, D, S Sufficient supply.
‘ rusty
14 SH-! 20[ Hel S | Bored ”60 2,370 - 57 12,313 57 | 2,313 Glacial quick- Hard,clear D, 8 Insufficient supply.
\ : ! ‘ : sand
157 (@, 23 " | “Dug 20 | 2,390 - 15 4,375 15 | 2,375  Glacial quick- .| Soft,cleer D, & Insufficient supply.
, i
| : sand y
16 |Nge | 21| " t » 1% | Bored 89 | 2,380 - 19 2,361; 85 | ¢,295 Glacial quick- Hard, iron, D, 8 Good supply.
| ‘ sand and gravel "alkaline"
2 i rusty
37 |Nide | 24 ¢ | b Bored 50 | 2,300 - 10 |2,290 ? ? | Glacial:sand Hard,clear, D, 8 Sufficient supply.
B ’ Al ! : iron
18 [NE, | 26| ¥ ' | Bored 150 | «,330 - 30 [2,300| 150 | 2,180 Glacial:sund Herd,iron, b, 3 Insufficient supply; laxative,.
| “ | "alkeline"
e | ’ rusty
L T R O N Bored 65 | 2,360 GlaciaX drift Hard,clecr, | D, o Suf ficient supply.
‘ | , iron :
20 [NEs | 27| ® | * | # | Bored 60 | 2,360 - 40 [2,320| 40 | 2,320 Glacial drift Hard,iron, - Sufficient supply; laxative.
| , Pl rusty
21 |NBy | 28 ¢ 2 Dug : @5 | 2,350 - 15 12,335 35 | 2,335 Gloeizd &end Mgdium hard, D, ® | Sufficient supply.
* | § 5 clear
22 INgF | 30| w | | Bored t S0 | 2,375 - 381 |2,294| 81 | 2,294 Glacial sand Hard,iron, S | Insufficient suuply; laxative.
1glkaline™
iron,colour-
; 5 ation i 4 :
23 |NBy | 31 * | | | .Bored 96 | 2,385 - 84 |2,301| 84 2,301] Glagial guick- Hard, "alka=- | S | Just sufficient;another similar well. }
1 ___sand ‘ '_line! green

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

(%) Sample taken for

analysis.
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WELL RECORDS—Rural Municipality of . ... .. B VR s W10
4% ] HAPPYL X NO. 431y SASKATCHEEVAN
LOCATION HEIGHT TO WHICH [
PRINCIPAL WATER-
WELL TYPE DEPTH | ALTITUDE WAIRE Wit Ricy e TEMP. USE TO
No. OF OF \SIOELL Kbove [ik) CHARACTER OF WHICH R
3% | sec. | Tp. | Rge. | Mer.| WELL | weLL | @bovesea | BIE (0| piev. | Depth | Elev. S OF WATER |WATER| WATER BEE A
Surface (in °F.) 1S PUT r
24 |S¥. | 32 |19 ‘25 | Bored g & If 5 | . :
3 90 , 365 50 g,3l§ 50 2,315 [HGlaciz) drift Hard,iron, Suf ficient sup:ly; l xative
| "alkaline” £y Nl Gt
25 |88 |33 " |» | % |Bored | 50 2,390 |%d8 b 8 |2,342 | Glacs bl
] i | ! 3 3 ,352 | 4 2,342 | Glacial sand | Hax d, clear i 0, & Sufficient supply; sicllow seeuage well
26 ‘ SE' s | n i N e 5 . “ 4 = ) o A } £ | for house water,
‘ 35 ug 20 (2,330 3¢  R.302 | 1a. 2,302 | Glagizl gend | Hard,clear, D, Insufficient supsly; lexative.
Rallkalina? s T
] |8B. 1/19 |26 Bored & [ K 9 ; | i e : ‘alkeline
I ! 3 14 14,300 13 . RR2a |- P2 12,200 u}ggla; guick- %ard,c}gaﬁ, 44 D, § Intermittent suzply; a dry hols 40 feet
| . ‘ sand “alkaline deep. 1S
2 :mr; | 3. [ " it Bored & & . & . X ; ) iron . §
| ‘ 5 12,332 50 R,282 | 65 [2,267 | Glacial drift Sard,olear, 45 D, 3 Sufficient sup.ly; cnother well 40 fest
iron deepy filled in with quicksand 20 -féet; ‘soft
SE. | 2 |¢ i “ - 2 4 : ) j ) ) water. :
3 s Rarad 19 4,330 47 R,283 | 719 |2,256 | Glacial quick- Ha:d,iron, 44 D, S oufficient suuply; another well-79 feet deep
sand yellow filled in from bottom with quicksandsbijier
4 [NE. | 2|Ww |« Do arfn gme | | g ‘ A . : sy b watox, '
1 “ug 1o 2,355 12 P,323 | 12 (2,323 | Glacial - drift Hard,clear, 47 D, a Sufficient supply; snother well 16 fest deep,
4o * "alkaling" 6 ‘foot water similer: se ;
5 |NEs 5 | n & b | Béwed o Lipphs s £or-8 : Byt - . & fest water similer; houso use.
3 ore 3 2,352 53 R2,299 | 90 (2,262 | Glacialsaand Haid,iron, S Suf ficient supply; a lb6-foot well for housc
| glkaline" Uso.
6 | 7 48 4 | W 1 <o o e ) : ; ye]__lo\—,,
S | Bored 335 . 12,338 --43 R,289 | 93  [2;239 .G1a01al.qulck- Hard,cloar, 44 ) Sufficient supply;, unfit for domestic use;
| 3 i sand *alkelinc” another woll 106 feet deep , but caved in e
TSJ. e 1 & & 1 i , ; - iron 55 feet, hard drinking water.
1 > 5 | | Bored 80 12,330 55 2,255 | 80 2,230 | Glacial sand Hard,"alka~- 44 3 Suf ficicnt supnly; a 25-foot well for house
| | | l line",iron, use; with soft watcr.
8 NBe | &lw | 5 L % : i : e ycllow
{ 1 | fBOIOd 0 12,330 28 R,302 | 48 2,282 | Glacial drift Hard,iron, 46 S Sufficient supoly; haul drinking watci; another
5, | | 1low 13-foot well; 2 foot water soft
9 Sy 1 it L u 1 B 5 9 . E A ! ye ) Tt woter so .
i | srod 50 |2,320 30 2,240 | 90 (2,230 | Glacial sand Hard, clear, 44 S Sufficient supply; anothor 20-foot well, 5 fict
} | "alkeline" . water used for driu.ing.
Bl 8us | & 4P « | B i . - SR 0 . . iron 1
& 1 |  Bored 93 2,340 33 R.307 | 88 |2,252 | Glacinl quick- Hord,yellow, | 45 S Sufficient supply; a 20-foot well, 10 feot
! | ‘ sond "alkaline" i soft water for domestic usoc.
s | | " " . " iron ‘ :
11 8w 9 { | ! iBored 75 .212,338 - 45 R,293 | 15 |2,263 | Glaciael.send Herd,yellow, | 44 V% Sufficient supplye
3 il L L i - 7 - : : 3 {Lahe . :
e £l ’ 10 ; 1 ’ ‘Bored | 90 712,385 58 Ry327 | 98 2,287 Gla;;al quick= .%ard,yellow, 44 3 Sufficient supply.
, ‘ : san Yalkaline"
‘ | x
13 NB. | 10 | ¥ B ‘Borcd ‘lOO 2.400 82 ; iron
: 1 | 2, " 2,318 100 (2,300 | Glacicl quick- ir A fod
| | | 1 4 ¢ »3 e Sl b giiiééxggi- 44 D, § Sufficient supply; houls drinking water.
3
14 Cor i W o | Bared 98 |2,38 o Y 3 : kalinec"
‘ ‘ SHES » 300 58 2,322 98 3,282 Gleeial quick- Hard, ITon., 44 Do Sufficient supply.s
| | | sand yellow, "elka-| , :
15 No. |12 |» |» W Dit S line" ' ; 5
8 | 46 2,322 - 4 e s % | .
| | 23 ] 2.277. 40 |2,282 | Glacial drift Hord,clear, 46 Bsi® . Insufficient supplye.
"alkaline" ‘
% (Wi, |12 |" |* |“ |Bored e 4 7 ; iron | ;
| | 10 12,350 24 R,326 | 36 |2,314 | Glacial s and gard,c%egﬁ’ 45 D, © | Supfickeet siplve
A |[8E. |13 (" |* | |Bored 26 |- ; . iy S OO | | .
bl | 3. el e dEy 35 B2l | 50 12,276 | Glacial sand Herd,clear, | 44 | D | Sufficient suppl
L | | | | "alkaline" | | PR
NOTE—AIl depths, altitudes, heights and elevations i . ioation: et
e * e R e e




3 B 4-4

WELL RECORDS—Rural Municipality of S Rm

LOCATION HEIGHT TO WHICH | pRINCIPAL WATER-BEARING B g
LT TSCIJPE DEPTH Aqu\}n:mE Dare BT 2 e TEMP. | USE TO
F OF ELL R OF WHICH
No. Above (+) YIELD AND REMARKS
1{ | Sec. | Tp. | Rge. | Mer.| WELL | WELL | (ahoveeea s . s OF WATER WATER| WATER
4 € P ge er : level) Beslg;wfasz x ) | Elev. Depth | Elev. Geological Horizon (in °F.) IS PUT
18 | sw. 13 19 | 26 3| Bored 70 2,360 » 67 | 2,293 70 2,29l Glacicl gravel Herd,iron, 45 D, s Insufficient supply; haul water for stock
| | ‘ | aelear in summer,
19 ;NW*l ldsestly] et W = Bae 25 2,385 = 20 | 2,365 25| 2,360 Glacial drift Soft,clear 46 D, S Sufficient supply.
| ‘
20 ‘SU.‘ G " Bored 86| 2,340 - 35 | 2,255 86 | 2,254 Glacial grevel | Ha;d,ir;¢, 44 % S : é Intermittent supply; 25-foot well, 2 fect
i l elkaling" ' water for house use; dry holss 70 4o G0 feet
o ; ; velloyw ' deene.
2L | MWi.| A AW “| Bored 105 2,439 - 75 | 2,364 100 | 2,339 Glacial 'sand Hard,iron, 461 8 Sufficient supply; ¢ well 25 feet deep, 2
| "alkaline” feset soft water for hcuse usa.
.l } ; : 2 g yellow ) }
22 | 8% by e 'l Bored 53 2,333 -39 | 2,299 39| 2,299 Glacial sand . Hard, clear, 44 3 Insufficient supply; well 17 feet deep for
; 2 ; . o : and grevel "alkaline" house use; soft water.Dry holes 52 fecte
Pir i I o) R R 1~ Bored 80 2,359 - 40 | 2,329 19 2,29? Glacial sand Hard,iron, 45 D, & ufficient supply.
: : : w zellow
24 | Nl.| 27T "| " " Bored 75 2,368 - 35 2,33j 73| 2,295 Glaciel sand Hapd,iron, 45 S Sufficient supply; 1O0-foot well, 4 foot watepr
| | 311 otr ’ far hot O e
N ja..J.O.« 10 10UBC USGCe
LAY o DR A ! Borod 60 2,430 - 30 | 24400 60| 2,370 Glacial sand Hard,iron, 44 S Sufficiont supply; well, 35 feet deocn, witar
‘ : , yvellow for drinking, ‘
26 | N¥*| 19 "’ £ " Borod 54 2,400 - 44 | 2,356 44 | 2,356 Glacizl send Hard,clsar 46 D, § Insufficient; supplys,
! . and ‘grevel
27 | 8+ . 20 "’ < "l Bored 68 2,385 - 48 | 2,337 60| 2,325 Glacicl . guick=- | Hard,iron, ol 3 n ; woll 12 fect for drinking
sand ycllow soft water,
28 | BEA, 20 M1 M "l - Borcd 60 2,400.| =52 | 2,348 52| 2,348 . Glacizl Wdrift Hard,iron, 45 S Insufficiont supply; well 15 fect 4 foot
j Helkaling? woter for housc use; soft wator.
ity | | ' : , ycllow
29 | 8 | il o " Borcd 84 2,400 - 77 | 2,32%:. g7} 2,32% . Qlaeiel gujok= Herd, iron, 4d 3 Insufficicnt supply.
| | ~
‘ | ‘ i sand ycllow
30 | NE. 2} "[ " #! . Bored 102 2,462 -452 | 2,379 92| 2,37D: Glecial guick- Herd,iron, & S Suf ficient supply; 1l7-foot wecll for housc usec
1 ‘ i ‘ stnd- b, ¥alkeline" soft water.
L 1 | yollow
31| W, 21 L P Borcd 95 2,445 - 70 | 2,359 90| 2,33p: Glecicl send Herd,iron, T D18 Suf ficient supply..
| ‘ ‘ | Py - yollow
32| 8Bel. 22 " “ “ . Bored |.:108 2,447 -98 | 2,39 93| 2,349 Glecicl quick- Herd,iron, 441 8 Insufficiont supply; 2<Z-€ootwell, solt watcer,
‘ \ | ; send yellow for housc usc.
} | | | ' : %elkelinoc”
33 Sﬂ.l 2R a0 WS W Barol 126 2,460 -110 | 2,350 110| 2,350 Glneial ‘quick- Herd,iron, 4z 3 Insufficicnt supply; 2 wells 14 and 2C feot
; ; ‘ } sond : Hedkelino” deep, soft woticr for house use..
| 2% ! ' ‘ J yollow
o B8 R “i “‘ Bored 32 = 2895 - 92| 2,303 112 2,283 Glaciel quick- Herd,iron, 43 ) Insufficient supply; hcul wator for housc.
i i g ‘ send yollow '
35 NE. 25 ¥l 2 Y Bered | 70 2,380 -62 | 2,318 70| 2,310 Glecicl quick- Herd, "olko- 44 P8 Insufficiont supplys .
‘ . ! ‘ 1 gend lino"clecr
36Vl 23 P M Y s Dug 16 2,390 - 12 | 2,376 10| 2,380 Glacial drift Soft,clear 48 3 Intermittent supuly; another well not used.
' |
37 | Swﬁ b S P |- Bored | 75 2,370 - 69 | 2,301 75| 2,295 Glacial sand Herd,iron, | 44 D, 8 Sufficient supply.
; ‘ i ; ' clear
;S Wid dGw LN i Drilla&} 47 2,410 : Belly River Heyrd,iron, = s No informatiox.
‘ ‘ 1 "glkaline" | |
| ‘ ‘ vellow 1
39| N QEL W i SO Bored .7$ 2,400 - 55| 2,341 59| 2,341 Glacial quick- Hard,clear, 44 P8 Sufficient supzly.e
‘ ! , sand “alkaline" ‘
| : iron a . {
40| NEJ 27 v # | W Dyg 38 2,404 - 18| 2,386 13| 2,386 Glacial geavel Soft,clear | 42+ D, 8 | Insufficient sup:ly; a 3J-foot well also,
NOTE—AII depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

given above are in feet. (#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of ... . . .. . ... i Sy
- HAPPYLAND NO. 231, SESKATCEEVAN
LOCATION HEIGHT TO WHICH | b RINCIPAL WATER-BEARING BED
L IYPE |DEPTH | ALrrrupe | ares Wikl RIsE TEMP. | USE TO
OF OF WELL CHARACTER OF WHICH
No. abovelasa || ADOVEN(EH) YIELD AND REMARKS
Y4 | Sec. | Tp. | Rege. | Mer. Nkl WELL | b::el) : BC]OV?’ (=) | Elev. | Depth | Elev. Geological Horizon RS “{A’EER waL—
Surface (in °F.) IS PUT
41 |SiF. |28 |19 | 26| 3 | Bored 57 | 2,435 - 87 2,348 87 | 2,348| Glacial sand Soft,clear, 44 P8 Insufficient supply; *two other wells 87
‘ "z2lkaline® anc 35 feet deep.
42 ‘SE- 29| » it ¥ D'J.g R A S - 4 2,421 4 | 2,421 | Glacial send Soft, cliear 43 S Intermittent supolye
|
43 SE BT e " | Bored 60 | 2,415 - 50 2,365 60 | 2,355| Glacial quick- Hard,iron, 45 S Insufficient supply; two other wells,
i sand | yellow
44 INEe o A 7 | Bored Ga Nenaos 508 NS S 50 | 2,375| Glacial quick- Herd:.clesr, 46 D Incufficient supaliy; 1ll5-foot well, water
sand "alkaline" hard, ipon,yellow,"alkaline’,
45 INBe | 3L " | " " | Dug 2671 2420 - 153 |2,402 18 | 2,402| Glecial gravel Soft,cisar 46 D, S Insufficient supply; 4 dry holes.
§6. g« | 32| * [ * | Dug 20 | 2,321 =30 12,3%% 10 | 2,311| Glacizl gravel Soft,clear 4T Dy & Intermittent supply.
[
Tl S S i 8 L “ | Bored 971 2,42 ~ 67 |2,354 92 | 2,329| Glacial sand Hard,iron, 45 5 Sufficient supply; 28-foot well, 15 feet
yellow : sof t water for house use only.
43 [SE-* 34| " 2 H | Bored 60 | 2,385 <i4s 2 Ra] 451 2,340]« Glacial ‘guick= Hard clear, 45 S Sufficient supply; 2 other wells; soft watser,
sand Yallaline"
iron
49 INF B e e R " | Bored 8a8| 2,375 A A e BRe oS 77.1 2,298| ‘Glacial quick- Hard,rusty, 44 S Insufficient supply; l4-foot well for dom-
send yello estic use; soft water.
GO BEYl 36 M1 " | Dug 14 | 2,360 =12 123376 12| 2,376 Glacial sand Soft,cleax 48 D Intermittent supply.
SEEGEY 136l T ! “ | Bored G4 | 2,388 Dry hole in glacial drift; hauls vater,
o [HEe | 4362 |0 " | Bored 120 2,360 =95 |2,265| 120| 2,240, Glacial quick- Herd,"alka- 44 S Sufficient supply; 25-footwell, 3 feet
‘ : | sand line%clear soft water for house; a 300-foot well not
‘ i - used in Belly River formation.
1l (SE° L9 |27 3| Bored 80| 2,320 - 50 2,270 80| 2,240 Glaeial sand Hard,clear, 45 S Sufficient supply; haul drinking water.
i "alkeline™
‘ iron
2 |Ni. 1{ L s ' Pored 4G| 2,332 = 20L&l 252913 40|-2,292 Glacial sand Hord,iron, 46 Dy 8 Sufficient supply.
1 ‘ i | (oily)clecr
SO, 2w g Ravsd 702,33 - 40 [2,298 70| 2,268 Gleecicl drift Hard,"elka- 45 ) Sufficient supply; 30-foot well, 3 feet
| | linejyiron, soft weter for house.
\ % | ¢lear
4 |Ni. Py e o R " | Bered 35| 2,338 - 23 -| 2,315] 35| 2,303 Glacial sond Hoprd,"alkn- 46 D, § Sufficient supply.
| ' 1ine"iron,
' turns ysllow
5 |Nwe ] “ | Bored 60| 2,355 - 35 | 2,320 50| 2,305 Glaecirl grovel Herd,iron, 44 3 Sufficient supply; 20-foot well uscd for
‘ ! clear house, woter soft.
6 |SBs| 4 " | " *| Bored 181 2858 - 41 | 2,311 78| 2,274 Glacieldrift Herd,iron, 46 S Suf ficiont supply; 65-foot woll for house use.
| 1T A
: U ye_lw.'
7 in" A ol L Bepad 48| 2,34C = 28 23T 48| 2,292 Glocial gravel Herd,iron, 44 DS Sufficiont supply; two other similar wclls
i 3 y ycllow 48 foct deep.
8 NE. e TP LE "1 Sored 55| 2,340 - 30 | 2,310 54| 2,286 Glacial scnd Hord,"elko- 45 ] Suf ficient supply; two other wells 16 and 18
. ; line¥ clenr | fcot deop, house usc, soft water.
A o A S ML B " | Borecd 65| 2,345 | = 40 | 2,305 65| 2,280 Glacicl drift Herd,iron, | 44| D, § Sufficicnt supply.
! | cloer ! f
10 | SW| ke 1 “| Dug 16| 2,358 - 8 | 2,350 8| 2,350 Glacicl drift licdium cleaxr| 47 | S . Insufficiont supply; similer well 12 foct
1 E decp,
11 |87 R o Bored 73| 2,360 - 12 | 2,348 73| 2,287 Glecicl send Hoxrd,iron, 44 S | Sufficiont supply; 9-foot woll, 4 fosot wator
e 4 "elkelino" i for drinking, soft wator,
‘ yollow , l :
12 | NE. ; 7 WLl e “|  Borod 56| 2,375 - 46 | 2,329 58! 2,317 Glecicl drift Herdyeloor 4. | D, S l Sufficient supplye.
|

NOTE—AII depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I)
(%) Sample taken for analysis.

Irrigation; (M) Municipality; (N) Not used.
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WELL RECORDS —Rural Municipality of i

HAPPYLAND NO.231, SASKATCHEWAN
LOCATION HEIGHT TO WHICH >
PRINCIPAL WATER-BEARING
WELL TYPE DEPTH | ALTITUDE i b it £ e TEMP. USE TO
No. OF OF (\;VELL Above {:5) CHARACTER OF WHICH YIELD AND RE
12 | see. | Tp. | Ree. | Mer.| WELL | WELL | ‘“hevs s Dol ooy | Eiev. | Deptn | Hlew Codicnbal Hosteia OF WATER  |WATER| WATER PR
Surface (in °F.) IS PUT
13 %MJ, 8 19 27| 3| Bored 46| 2,315 - 26 i2’289 45| 2,270 Glacial gravel Hard,iron, 45 B 5 Sufficient supply; 39-foot similar well,
3 ? ' | clear
A8 R e AR w1 Dug 50 2,330 - 40 12,290 48| 2,282 Glacial sand ! Hard,clear | 44 S Sufficient supply; 35-foot well for house
i | » ‘ ‘ ‘ . use; soft water.
15 8. | 10 M i " | ‘Bored 40| 2,340 - 22 2,318 40| 2,300 Glacial drift | Hard,iron, | &b 5 Insufficient supply; 12-foot well for house
‘ | ‘ ‘ i Yalkaline" use, soft water.
‘ A » turns yellow 3
16 'NE. 102 “ | Bored 60| 2,350 - 20 | 2,338 60| 2,298 Glacial drift Hard,iron, 44 D, S Oufficient supply.
‘ ‘ _ : ; yellow(pale)
175w - T . o o Hag 902,815 =20 2295 80| 2,235 Glecial dritt Herd,clear, 45 S Sufficient supply; 1l6-foot well, 8 feet water
l Yallcaline, for drinking.
’ iron
18 [MBel 1M ® “| Bored 90( 2,315 = 60 | 2,255 90| 2,229 Glacial sand Hard,clear, 44 S Sufficient supply; 20-foot well, used for
} "alkaline" drinking, soft water.
‘ iron
19 | SEs | lj T #1 Bored '|. 100] 2,334 - 40 | 2,294 l0C| 2,234 Glacial sand Hard,clear, 44 S Sufficient supply; 20-foot well, 10 feet
| : iron water for drinking, soft water.
20 (G, | 14 v # “ | Bored 45| 2,358 - 30 | 2,328 45| 2,313 Glacial drift Hard,clear 46 D{ 8 Sufficisnt supply.
3o ] ') ] o/
"alkaline"
21 | Si. iy LT R | Bored 30| 2,345 = 40 | 2,305 90| 2,259 Glacial sand Hard,iron, 44 DL S Sufficient supplye.
"alkaline?
ellowish
B2 [ &fsd KT "| Bored | 66| 2,328 - 50 | 2,278 66| 2,262 Glacial drift iagrd,diron, 44 ) |  Insufficient supply; unfit for humens; dry
! | ‘ l : "alkaline" ' holes 150 feet in glaciel drift.
o lgRs| ag WM Wl Dt | 52| 2,398 - 36 | 2,362 36| 2,362 Glacial drift Hard,clear, | 45 D, S Sufficient supply; 63-foot well, 50 fect
‘ ‘ | iron water for stock.
ST A Rl e *| Bored 86 2,330 - 46 | 2,284 86| 2,244 Glocial sand Herd,iron, 44 8 ‘Suf ficient sunply; l4-foot well, 2 fect
| } ‘ "elkaline'; weter for house use, soft water.
| l .
‘ yellowish
‘ ! ! \ | green
25 | N#.) 17 "| " | " Bored 85 2,350 « 75 1 2,278 85 2,265 Glocicl send Hard,clear, 44 N
‘ ‘ , Yelkaliney o2
e | . ; iron
26 | SE»| 18 "| * “! Bored 65 2,400 - 59 | 2,341 59| 2,341 Glacicl drift Herd,"elka- 45 S Insufficient supply; another well 54 feet
‘ A 1 ‘ lincYiron, deep.
i | ; yellow
27 | NE.| l? A B < Bored 42 2,350 - 32 | 2,318 32 2,318 Glacial drift Hard, "elke- 44 D, § Insufficient supplye.
| | ; line" iron,
‘ . ‘ turns yellow
I - i y
28 | NE. 1? " "i “ Bored 611 2,380 | +~ 38 | 2,342 64 2,314 ‘Glacicl sond Hord,iron, 4 8 Sufficient supply; T4-foot similaer well for
f ; ; ‘ "alkeline" house usc.
. [ ‘ el s 3 ! yellow
a9 M 1p " ¢ “  Bored 55 2,390 - 45 | 2,34)% 95 2,295 Glecial gravel Herd,iron, 44 3 Suf ficient supply; 30-foot well, 6 feet
f i "elkeline" | weter for drinking, soft water.
‘ 4 ; ‘ _yellow
30| SWe. 20 e “  Bored 49 2,390 =15| 2,313 40 2,350 Gleciel send Modium herd, 46| D, 8 Sufficient supply.
1 ' . clear ‘ 1 \
3L 880 20 " " “  Bored 114 2,365 - 69 2,296 60 2,305 Glaciel drift Herd,iron, 44 | S i Suf ficicnt supply; 80-foot well for house use
yollow |
32 NWJ ) i PR “ Bored 73 2,490 - 68| 2,422 6§ 2,422 Glocicl send Hord,cleor, 44 S ; Insufficient supply; 34-foot well, 5 foct
"alkeliney | ] woter for housc usc, soft water,
. iron i | o
33| 8By 22 ¥ | " Borod 500 2,360 = .2 2,358 48 2,312 Glacial sond Herd,iron, | 44| s | Sufficient supply.
"alkeline
. . : cllow
NOTE—AII depths, altitudes, heights and elevations (D) %omesﬁc; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

given above are in feet. (#) Sample taken for analysis.
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WELL. RECORDS—Rural Manicipality Of i et e
' HAPPYLAND NO. 231, ASKATCHEWAN
LOCATION s HEIGHT IO WHICH | PRINCIPAL WATER-BEARING BED P T
EPTH | ALTITUDE :
WELL
OF OF WELL CHARACTER OF WHICH
Do above Above (+ YIELD AND REMARKS
Bl 30 | e [T | Rue| fer| - WBEL S PWRLL |iehomas R0 (__)) e, | e e PR S R OF WATER  |WATER| WATER
Surface (in °F.) IS PUT
34 W%\ F22u O REET 3 |Bored 56 2,420 - 70 %,350 ? % Glacial drift Hard,iron 7 ? Sufficient supplye
5 i 1t i Bored o g0 - 62 i =2l 72 2,321 (Glacial ' drift Hard,iron, 44 S Tnsufficient supply; l4-foot well, 8 feet
35 SE. | 23 { ’.)9.5 Do)
‘ Ve i ‘ 3 lyellow , k soft water for house use.
36 NE <A A " |Bored | 89 [2,408 -19 24,389 9 R,329 |Glacial sand \Hard, "alka- | 44 a5 Sufficient supply; another 70-foct well, 10
\u. | s T |1ine"black ; feet water.
37 SE. ‘24 45 “ | Bored 54 |2,35C = N30 54 2,296 |Glacial grevel {Hard,clear, 46 |8 Sufficient supplye
: : iron
38  NE. ‘24 . “ | Bored 50 |2,380 - 20 2,360 46 2,334 |Glacial gravel Hard,rl;af, 45 5 Sufficient supplye
i ' H "alkaline’
‘ iron
39 BE. |25 ™ M * |Bored 25 2,408 - 22 2,386 25 [2,383 [Glacial sand Hard,clear, 45 S Insufficient supply; 20-foot well used for
: "glkaline" drinking water, soft water.
i i ‘ , iron ‘i ; ;
A0 JEws ] 26 17 " | Bored | 90 |2,434 - 50 2,384 | 90 [2,344 |Glacial sand Bayd,iron, 4L D, S Sufficient supply; l2-foot well, 2 feet water
< ' \ yellow for house use, soft water.
41 SE. 577 g i “ | Bored 93 |2,454 - 33 pyaal \ 93 2,361 | Glacial drift Hard,iron, 4 3 Sufficient supply; a T70-foot well caved ins
‘ : clear
&2 - gav {2 | " # | Dyg 45 12,434 - 30 p,404 ; 512,389 | Glecial sand Bard,clear 46 D, 3 Sufficient supply.
end gravel
gl K R “ | Bored 56 (2,482 - 41 B,44d 54 12,428 | Glacial quick- Hard,clear 44 N | Suf ficient supply.
) saend : j
AL SHee | 2B " “ | Bored | 75 |2,460 - 68 2,392 75 |2,385 | Glacisl sand Herd, iron, 42, N
} | ‘ yellow ; 304
aE- Nge | 2817, |* “ | Bored | 80 (2,480 S < e g Glacial sand Hord,clecr 44 D, © Sufficient supply.
| i ‘ _
46 BW. | 3000 B " | Bored 4l 12,394 -3 2,358 36 |2,358 | Glacial sand Herd,iron, 45 S Intermittent supply; 17-foot well for house
i | ' Wolkeline" ‘ use; a 90-foot well ccved in.
, yellow )
A7 e | A | “ | Bored 35 |2,410 -25 2,385 | 35 |2,375| Glacial grevel Hord, "elke- 44, D, § Suf ficient supplys i+
‘ ‘ * ! lineyiron, |
S x turns yellow i .
48 NEe | 33 " ‘ o “ | Bored g4 125640 - 46 2,396 | 74 |2,366| Glacial drift Herd, iron, il D, § Sufficient supply; dry hole 4G fect decps
: | % : yellow A
49 NBE. | 33| " |" v i Bored 45 | 2,445 - 35 (2,410 | 45 |2,400| Glecial drift Herd,clezar, 45 D, & Syufficient supply.
' iron
50 N (3™ " s = Bored 70 | 2,430 - 66 (2,364 70 |2,360| Glacial drift Herd,iron, 44, D, B Sufficient supplys.
| ' yellow 50
G Wite. | 35| W wo Dyg 17 1:25520 - 11 |2,509 11 | 2,509 | Glaciel drift Soft,clear 4 D, 8 Insufficient supply.
52 GW. | 36| " |[" | * | Bored 90 |2,472 | - 60 [2,412| 86 |2,386] Glacicl sand Hard, iron, a8 |8 Sufficient supplys
f yellow ' :
53 BE. | 36| " |* " | Bored 100 | 2,510 - 90 (2,420 90| 2,420| Glacial drift Hard,clear, | 44 D, 8 Sufflglent supply; 20-foot well used for
! ‘ \ e end sond "alkaline” | drinking weter, soft weter.
54 [we | 36" |* “ | Bored 50 | 2,480 | - 25 12,455 o6 | 24434| Glacizl grevel Soft clear | 46 D, 8 Sufficient supply.
‘ | |
1 SE 2120 (25 3 | Drilled 90 | 2,320 - 40 {2,280 88 | 2,232| Glacial sand Herd,iron, D, 8 j Syf ficient supplys
: ' rusty ;
2 [NE» JolRrlien ! “o Boiked 502285 = L0 | 24325 47 | 2,288| Glaciel sond Hard,iron, 8 . Sufficient supply.
rusty 1 i
3 NE° Y A ¥ | Dug 20| 2,280 - 17 |2,263 17| 2,263| Glaciel scond Soft,clear | D, 8 | Sufficient supply; well 13 feet decp used
; | for stocky
4L 'SWe AL T “ | Dug 181 25290 | = 16 12,274 16 | 2,274/ Gleciel sond Hard,clear B | Sufficient supply.

NOTE—AII 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
R. 7520

HAPPYLAND NO,231, SASKATCHEWAN
LOCATION HEIGHT TO WHICH
WELL ng‘E DEOP:H i = T e CHARACTER T%DI-/EP' ’ g,quK':rg
No. Above (+) P YIELD AND REMARKS
Sec. | Tp. : .|  WELL WELL | Ghave sca 3 X : OF WATER WATER| WATER
1y p. | Rge. | Mer level) Beslzrfa(c % ) Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
5 INE. 71 20| 25| 3 | Bored 48 .2’280 - 40 (2,240 40 2,240| Glacial drift Hard,clear, S Insufficient supply.
‘ ; | Yalkalins”
SRRl R R ¥ R " | Bored 65 | 2,270 - 40 2,230 65 | 2,205| Glacial gravel Hard,clear, 3 Sufficient supply,
i g ' | "alkaline"
(R R o “ | Bored 60- | 2,290 - 20 2,270 60 | 2,230 Glacial sand Herd, rusty, E B8 Sufficient supply; another well 25 feet
} , ' "alkaline” ; deep, 3 pails a day,
8 |NW. ol L | " | Dug 16770 2 iz {6 - 15 12,285 15 | 2,285| Glacial quick- Fairly hard Dy 8 Insufficient supply,
sand
9 N, | 10 " |" “ | Pug 2471 2,320 - 22 2,298 22 | 2,298| Glacial quick~ Hard, "alka- D, S Insufficient supply; 2 other wells, small
; | ‘ sand 1ine" supply,
10 MNE, | 1pf " | ¥ “ | Dyg 23 | 2,300 - 20 |2,280 20 | 2,280| Glacial sand Soft,clear b, 8 Sufficient supply.
|
U DL R " | Pug 24 | 2,330 - 20 |[2,310| 202,310/ Glacial quick=-. | Fairly hard, Dy & Insufficient supplye.
1 sand slizhtly “al-
} i kalinelyclear
12 - | A5 % " | Dug 18 | 2,300 - 15 |2,285 15 | 2,285| Glacial quick- Hard,clezr, D, 8 Barely sufficient.
f sand slightly
| "alkaline"
i3 Nk | LT R " | Dug 50 | 2,350 - 48 |2,302 48 | 2,302 Glaeial. quick- Fairly hard, D Insufficient supply ; another well 50 feet
sand clear deep, small supply.
14 @&y | 219f % " w1t g 40 | 2,335 - 37 12,298 37| 2,298| Glacial sand Feirly hard, D, 6 Insufficient supply.
clear
L5 €85~ 20} L -y Dug ; 50 | 2,340 - 47 2,293 47 1'2,293| Glacigl sand airly soft,. P is Suf ficient supply.
\ ; gleir
16 |NW, 20: R "1 Prilied| 180 | 2,310 -106 |2,210| 180| 2,130 Glacial grevel Hard,clecr D, S Suf ficient .supply.: #
17 |SW, | 211 " 4 i “ | Dug 25 | 2,270 - 24 | 2,246 24| 2,246 Glacial send Soft,clecr D, § Insufficient supply; 15-foot well, 4 feet
| ‘ i of water used for stock,
18 |NE, 22{ # i # "1 Dyg 26 | 2,330 - 23 2,307 23| 2,307 Glaeciel .quick= Hard,clear, D. 8 Insufficient supnly.
W | scnd slightly
‘ ' "alkaline"
19 |ew, 28 | ¥ " | Drilled| 188 | 2,300 -108 |2,192 '188| 2,112 Gleciel sand Hard, "elka- B & Sufficient supply; another 40-foot well has
; e { £k line" 11 feet of water,
20 SE.! - (o ' " "1 Yug 35 | 2,330 - 30 [2,300° 30| 2,30¢ Gleciel quick- Feirly hard, D, S Insufficient supply,
| send ;4 clear
21 {NE.| 30 " s » “ | Drilled| 456 | 2,340 - 96 | 2,244 ? !| Belly River!? Hard,cleer, S Insufficient supply; 40sfoot well, 3 feet
f | | ' “alkeline" weter is used.
| ; l clear
22 | NW. Bl o I " | Drilled 347 | 2,290 -200 | 2,090/ 341| 1,949 Belly River Herd,clear, S Sufficicnt supply; 98-foot well, 4 feet of
‘ \ ‘ sand "elkaline" water used for house.
‘ [ ! ' iron
23 By 3 T ? "| Pug 40 | 2,335 - 35 | 2,300 35| 2,300 Glacicl sand Failry herd, D, § Sufficient supplye
: ; cleer
24 (NBEy| 32 "} ¢ " Bored 66 | 2,345 - 65 | 2,280 65/ 2,280 Glacial quick=- Fairly herd,| D Sufficient for housshold.
? send clear ' '
25 (MBy| 32 2| Y “| Drilled 515 | 2,350 -100 | 2,250 515/ 1,83 Belly River Hard,clear, | S Suf ficient supplye.
|, ‘ sand "alkaline"
26 B8y 33 " * " Dug 14 | 2,300 -12 | 2,288 12 | 2,288 Glacial quick- Hard,clear D, 8 | Sufficient supply; 2 similar wells in
‘ ! sand i immediete vicinity.
27 | &, 3ﬂ ¥ B " Dug 14 | 2,320 - 11 | 2,309 11| 2,309 Glecinl quick- Hard,clear D, 8§ | Sufficient supply; & similar well 50 yards
5 | | send | northwest,
28 |8y 35 M H #1° Dug 12 | 2,340 - 10 | 2,330 @lecial quick- Fairly herd,| Lo B8 |  Insufficient supply.
| S sand | clear ! \

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

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of ... pate st b
' HAPPYLAND  _NO.231, SASKATCH
HEIGHT TO WHICH e .
LOCATION PRINCIPAL WATER-BEARING BED
Gk TYPE |DEPTH | ALTITUDE | ores With RISE PO 6
OF OF -WELL HAR YIELD AND REMARKS
No. above sea Above (+)
: ¥ | Sec. | Tp | Rge | Mer.| WELL WELL | 57 ngrfa(c :) Elev. | Depth | Elev. Geological Horizon SMALER V(V;\ ’E;: f YSAgg.lf.
29 Bi..| 35|20 RS 3 | Dug 16, |2,330 - 14 2,316 14 | 2,316 | Glacial ‘drift Soft,clear D Suificient supply.
| and sand a
30 E@e 360" T Hiili Bug 2, 3808 = C R O Sl 19 | 2,311 | Glacialk.sand Poft,clear D, 8 Sufficient supply.
| ‘ ! i fe s = | fo
31 BW. | 36i B gt ¥ | Bug | 14 2,340 - 11 (2,329 11 | 2,329 | Glacizal sand | oft,cleax D | Qufficient supnlye
1 BE. i 1|20 pé6 3 | Dug 18 |2,386 - 16 (2,370 16 |2,370| Glaciel sand | Sof%,cleer A6 D Sufficient supply.
2 . & 14 e i wuBp 10- 152,410 Glacial drift Soft,clear 43 N Intermittent supply.
3 N7 " G “ | Bored 68 |2,400 - 54 [2,346 66:02,332| Glacial sand 44 S Sufficient supply.
4 BE. o IR s e i Bored 14 (2,420 - 12 2,408 12 |2,408| Glaciel drift a7 5 Intermittent supply; haul water for stock
] and house uses
§ ML | 5l w " “ | Bored B8 124376 - 48 (2,338 66 | 2,312| Glacial sand 47 .5 Sufficient supply.
l [P ‘ :
6 SE- Gl et # | Bored | 103 |2,450 - 35 _ [2,395 35 | 2,345| Glacial drift 44 B, 8 Insufficient supplye.
7 NE. ) 1 " “ | Dug 25 | 2,440 017 12,440 Glacial gravel 47 b, supply; enother similar well 20
‘ -
8 BE. Al e (B e g raa 3P 12,630 o U I 12 | 2,418| Glacial gravel r 26 D5 supplye.
9 N, ¢ 0l “ | bug 12 | 2,490 R A A 7 |2,483] Glacial quick- Soit,clear b .8 | Sufficiecut supply; another 33-foot well
‘ sand : | practically dry. :
y (o] - - . e 3 " iV
10 N#7. e Wil Boped |18 | 2,458 - 57 12,401 78 | 2,380| Glacial driit Herd,cleer &5 b, 5 Insufficisnt supply; 97-foot wei%ohgrdizgl?a‘t
| | line™ yellow also 4 other wells to ge
| none of these in use.
11 |SE. e | 2 Dug 7. 12,422 - 63 2,359 63 2,359| Glacial sand Herd, clear, &4, D, § Insufficient supply.
‘ ' "alkaline"
12 Mes | 9| " | | *| Dug -| 76 |2,390 | -51 2,339 76|2,314 Glacial bluwe Hard,iren, 4t | Dy 8 Sufficient supply.
| \ sand "elkaline®
‘ -
r ‘ yollow
18 TE, 1 30| ¥ | | Bored 90 | 2,390 - 75 2,315 90 | 2,300/ Glacial quick- | Hard,iron, 4t S Sufficient supily; 15-foot well, 2 feet
| : sand alkeline™ wetcr for house use.
‘ yellow :
34 98We | 10| ™ | “ | Bored 75 | 2,420 - 63 (2,357 75 | 2,345 Glecirl guick- Herd,clecr 44 D, S Sufficicnt supply; enother woll 75 feet deep
gend herd, iron
15 c|NW. | 10| " i a * | Bored 46 12,300 - 38 - | 2,342 15| 2,365 Gleeisl gravel Soft,clecr 46 b, 38 Intormittont supplye
16 |8B. | 12| * | ¢ " | Bored 30 | 2,282 - 28 |2,254 28 | 2,254 Gleciel seond Herl, clear, 48 D, 8 Sufficiont supply.
| i #alkeline"
| i ' iren
17 ! 13l » | # | # | Dpriiled! 40 | 2,300 | - 5 |[2,295 51 2,295 Giecial drift Soft,clecr D, S Sufficient supply.
. & Bored : 5 S S
18 |NEs | 14 * | s |- X2 |- 2,255 - 9 2,256 9| 2,26 Glecicl quick- Soft,clenr 48 b, s b?f%lclont supply; n~nother 20-foot well
; } : ; sand littlc weter.
19 |Nd. 14|70 o “ | Bored 20 '] 12,320 - 17 |2,303 17{ 2,303 Glacicl drift Medium "elkar S Intormittent supply; onother well 2? feot
‘ line}y cleer i . decp, 3 feet wotor, slow in coming in,
20 s | A6 M “ | Bored B0 12,343 R o [ 72|.2,273 Gleeicl drift Hcrd,iron% 49 3 . Sufficient supply; li-foot well, 4 feet
elkeline' wetscr ior 20usG usd.
| s ‘
' yellow
1. e | ag * [ “ 1 Dug 26 | ¢,333 - 23 | 2,310 23| 2,310 Gleceial sand Hard,clonﬁ, 5 i D, §, 1 i Sufficiont supply.
: : end grovel "olkoling” | : ‘
! 4 5 !‘ |

given above are in feet.

NOTE—AII depths, altitudes, heights and elevations

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



B 4-4

WELL RECORDS*?‘RUTQ.]. Mun101pa11ty o A e 7 T IR S A 1880—10,000

. . HAPPYLAND NO.231, SASKATCHEWAN
HEIGHT TO WHICH
LOCATION = PRINCIPAL WATER-BEARING BED
ek TYPE DEPTH | ALTITUDE SMAEEr P e T TIi.)l\F/{P. USE TO
WELL B WHICH
No. oo Ut (above sea | Above (+) v OF WATER WATER| WATER b g s hate
Y | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) | Elev. Depth Elev. . Geological Horizon e
Surface (m F.) IS PUT
22 |SE. 13| 20 |26 3 | Bored 100 2,375 - 4@ 12,335 40 | 2,335| Glacial gravel . | Hard,clear, 43 3 Sufficient supply; 20-foot well used for
"alkaline™ drinking.
; iron
2318w L oasee | Dy 30 | 2,356 = 2 R ST 24 | 2,372 | Glacial s end Soft,clear 46 D s Qufficient supply.
24 |NE. Ha et i * | Bored 60 - 125365 - 50 ysih 50 | 2,315 | Glazeial drifft 45 D, S Sufficient supply; 13-foot well, soft water
used for washing.
PG NTo 1 S O RS K Bored 61 | 2,340 =301 52, 300 61 |2,279| Glaeial drift 45 b, 8 Sufficient supply.
and gravel
26 |SE- PLo] o S R ; Bored 56 {2,300 - 23 21 56 | 2,244 | Glacial gravel 46 S Sufficient supply; 36-foot well, hard and
clear, for house use; also 2 wells, 45 and
d yellow . %O feet, dry holes.
27 (N, | 201 * 4 ol 58 124,320 =35 [2,2065 50 | 2,270| Glacial drift Hard,iron, 46 b, ¥ ufficient supply.
with gravel "zlkalins"
’ yellowish
i RS | IR “ | Bored 50 12,313 =35 12, 276 35 |2,278| Glacial sand Hard,clear, 45 S Sufficient supply; 25-foot well, 10 feet
and gravel "alkaline" b water for lhiouse us
5 S e Rk | L “ | “ored 2. | 4,324 - 32 |2,292 52 |2,272| Glacial sand Hard,iron, 44 o
Yalkaline”
yellow 5
30 |8 | 22l * | "¢ " | Bored 38 | 27317 - 23 |2,289 35 | 2,282| Glacisl sand Hard, rusty 44 D,.S Oufficient supply.
X (iron, )yellow
EE el s R G I 105 | 2,316 - 4 2 2ir 35 | 2,231 | Glacial gravel Hard,iron, 44 D s Sufficient supply.
' "alkeline"
3 yellow = :
32 (NEs 23 ™ |-M Bored 0 | 2,320 - 50 2,270 70 | 2,250| Glacisl quick- Hard,clear, 45 D, S Sufficient supply; 20-foot well, only few
2 send “alkaline" inches of water.
iron
23 (MWL 24 0 ™ " | Bored 100 | 2,330 - 20 |2,310| 100 |2,230| Glecial sand Hard,clecr, 44 S Sufficient supply; 20-foot well, 6 feset
N iron,"alka~- weter for drinking.
: line”
34 |88, 25/ " | * “ | Drilled| 374 | 2,300 -200 [2,100| 374 |1,926| Belly Hiver Herd,clecr, 40 N Insufficient supply; quicksand plugs up
' i sand “alkaline® supply ot times. ;
iron
A5 |8, L 251 * | ¥ w L #hig 24 | 2,325 - 18 [2,307 | .24 |2,301]| Glacial: gravel Hard,clear, 48 BLs Intermittent supply.
_ Bolkaline™ -
36 |SE. 2] U ¥ | Bored 70 | 2,300 - 30 2,270 70 | 2,230| Glaciel sand .| Hard,iron, 45 DS Sufficient supply. v
: ' ¥olkaline®
37 |Nd. 28] v " " | Borcd 69 2,310 - 14 2,296 69 | 2,241| Glacial grovel Hard 44 D, s Sufficicnt supplyf
36 |8E»| 31 | ¢ * | Bored 325 .| 2,320 - 75 |2,245| 100 |2,220| Glacial gravel Hard,iron, 44 S Sufficient supplye.
"glkeline®™ 3
St T N L " | Bored 28 | 2,321 - 20 |2,301 20 | 2,301| Glacizl send Hord,iron AT D Sufficient supply.
40 |Nil. 2 i ¥ Dug 60 | 2,340 - 45 2,295 Glaciel drift Hard,ircn, 45 S Sufficient supply;a20-foot well with soft
Helkeline™ weter.
41 |[Si- SEEE S i Wl Boreod 75 2,324 - 60 2,264 75 | 2,249 | Gleocisl:drift Hard,iron, 464 S Sufficient supply; 2 75-foot well, used for
"plkeline" hous6.
ol o R R L " | Bored 59 | 2,307 = 66 12,251 56 | 2,251| Glreicl €rift .. | Hard,iron, &5 D, S Insufficient supsly.
' Yelkaling”
TR T L o *-| Bored 75 | 2,268 = 45 [2, 223 75 | 2,293| Glecizl send Hard,iron, | 45:| S Sufficient supply.
"elkaline™ i
NotTe—All depths, altitudes, heights and elevations (D) ljomestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

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



L

4

= B 4-4
WELL RECORDS-—Rural Municipality of.. ... S e R Y T i 1000
3 . x HAPPYLAND NO. 231, SASKATCHETAN
LOCATION R BR PRINCIPAL WATER-BEARING BED
mr I TYPE | DERTH| Avmivns | atoR WAL RISE TEMP.| USE TO
OF OF WELL CHARACTER OF WHICH
No. Above (+) YIELD AND REMARKS
(abo
P2 Sec. | Tp. | Rge. | Mer. WELL WELL - 1ev:r’:1)s 4 | Below (=) Elev. Depth Elev. Geological Horizon OEENALER W'.A:,I‘ER WATER
Surface (in°F.) IS PUT
* 44 |[SE4 | . 35[20 (26 3 | Bored 120 1. 2,230 -1i0 |2,120 | 110 |2,120| Glacial sand Hard iron, 43 D, .5 Sufficient supplye.
"a uLllﬂ“
4 ,. - i an o QL z 5 . > . - ) B j pr o , - : N
A5 1SS 35 Y H Borsd 80 | 2,266 - &0 2,226 60 |2,226 | Glacial sand Hard,™alka- 44 D, .5 Sufficient supply; & 90-foot well with hard,
"alkaline" water.
46 |Nd: Tod I L " | Bored 200 - 2, 330 -100 |2,230 | 100 (2,230 | Glacial sand 42 5 Sufficient supsly; a 20-foot well, soft water
; for house.
1 |Nmd 1/20 |27 | 3 | Borea | 108 |¢,510 | -160 |£,410 | 1CO |2,410| Glacial quick- ‘ 45 .| 8
sand “‘lk:*lqe
2 |8 2 . " | Bored 80 2,510 ~ 75 2435 75 (2,435 Glaeisl dridit Herd,iron, 44 S
,f B ?iﬁj'l.qlin-enl
3|\ 2t ” i Yl et 4g5 112,560 -305 2,20 475 [2,106 | Belly: River Hard, wron, 44 3
LLEN 11 el "
& |Bis 3y ¢ " | Bored 75 2,485 = 65 |2;420 757 {2,410 [ Glacizad guick=- Hafd,lron 44 D, .8
sand L
< 5 |NE. 2L N Wt Bue A e A5 Q" |2, 552 0 {2,552 | Glaciel grovel Herd,clear 43 D, 8 Sufficisnt '*“‘v, r similor well,
6 |57, - SR A Bored 66 i 2,405 - y 01 4 12,481 | Glaecicl Hrift Herd,iron L4 D, 8 20-foot wel
T |NB. | S “ | Bored 0 | 2,550 Lhges e 5
120 feet dee
S =5 T L Rl Ho Dy 25 112535 - 2 2y 398 22 12,393 | Glaecidl drift Soft,clear 47 D, S 12-foot well alse,
9 |NE, Sl [ D 2o 2,825 - 21 |2,504 ‘21 124504 | Gleeial igrovel Soft,clear &7 D, &
10 (B 6f v i 4 Bored L2012 425 - 21 2,04 42 .[2,383| Glacinl isend Herd,iron 45 3 Sufficient supply; & 20-foot well, hard water
i for house use.
11T . i e " | Bored 20° i 4,515 - 26 |2,489 26 | 2,489 | Glecicl fsznd Soft,"elke- 47 D, S Insufficient supply.
line :
g S S e pps SO D 20 ~ K20 R N 18 |2,452| Glacield idrift Soft 47 D, 8 Insufficiont supply; & 40-foot well, also
: soft water.
13 |NE. g fatteli ¢ #° ‘Drilled| 335 | 2,550 -165 |2,365| 335|2,215| Glocial send ‘Hard,iron, &8 S Qufficient supslye.
"alkaline"
TR o o ol R ¥ | Bored 130 | 2,496 -100 |2,396| 100 |2,396| Glaciecl. gravel | Herd,iron, &5 S Sufficient supply; & 24-foot well, soft water;
yellow used in house.
IR vt MR 2 4 L Dgp 13 | 2,480 - 10 |2,470 10 | 2,+70| Glaciznl sénd Salt 49 v, 3 Insufficisnt supply; a 21-foot wcll; also
100-foot dry hole.
2 oo T R (e i Dug 20 | 2,410 = 30 12,480 20 | 2,390| Glecinlisond He.rd 4T D, 8 Sufficicnt supply.
e B ey G 1 R TR B Pri Y ed| 825 12,476 -175 12,303 | 425 |2,053| Belly River Hord,iron, S Sufficisnt supply; lexative; o 20-foot well
' "olkeline" for house usec.
e R sl S 1 % L Wil Dug po 19,480 - 19 |2,461 19 | 2,61| Glacicl drift Sof't A DS Insufficient supply; © 22-foot simil~r well;
/ also 120-foot dry holec.
L R U 8 “ | Borod 120 '[*2,4%95 -113 2,357 | 118 {2,357| Glecial drift Hard, irOL, by 5 Intcrmittont supvly; scverel dry holes from
“elkalino” 16 to 130 feet in glaciecl drift.
20 | Nus i R " o Borc 108 2,440 Dry hole in glecial graft; = foot dry
' hole also,
21 | SE. 9172 R ¥ | Dug 20071 2, 518 - 15 2,500 15 | 2,500| Gloeirl sond Soft AT D, S Intermittent supply; o 20-foot similor well.
22 |NB..| 16 " 2 3 Brillod| %35 | 2,470 =135 3 35 | 2,035| Belly Rivor Herd,iron, 48 S Sufficient supply; lexotive 20-foot well,
Yolkaline” soft water for housec.
25 (L e e ISt - " | Bored 100" | 2,513 oS (D7 99 | 2,414| Gleeial sond Herd:iron, A& S Sufficient supply; & 20-foot wcll, soft water
: ycllow for housc.
2+ | NE. 157 [ e 1 ~Borod 99 2,510 - 79 24 31 99 | 2,411] Glecizl sand Herd,iron, L4 3 Insufficiont supply; enothor well 25 foet
: yollow deep; soft watcr for housc.

Nore—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.



t

B 4-4
R. 7526

HAPPYLAND NO0.231, SASKATCHEWAN
GHT T
LOCATION W e el |  PRINCIPAL WATER-BEARING BED
ST TYPE |DEPTH| ALTITUDE e i TEé)MP. %5}1{5 (':rg
OF OF WELL HAR ER F I
No. . Above (+) YIELD AND REMARKS
3% | sec. | Tp. | Ree. | Mer.| WELL | WELL | Gbovesea | BP0 (TN poev. | Depth | Etev. Geslogiesl Borivon OF WATER WATER| WATER
Surface (in °F.) IS PUT
‘ .
& Big | W | 40 ’27 3 | Beored g | 2,550 - 15+ |2y495 | 40 | 2,420 Glacial sand Soft,"alka- | 44 Ps 8 Sufficient supply.
| i | li!l&" l
26 Ni4 18| » £ % Duc 24 5 A&T0 we - 17 2. 45 17 | 2,453 | Glacial sand Soft 46 DS & Sufficient supply.
{ g 3 y T3 123 2 POLY
z : ,
27 By | 19; ki “ | Bored 68 | 2,420 } Dry hole in glacial drift,
S&y 19| ‘
| bl | |
28 Bt } 70 I L Brddled | 378 | 4,420 ~178 4242 | 378 | 2,042 Belly Bive Hzrd,divon, 46 S Sufficient suoply,
i~ ~ & i
glkaline:
29 Lﬁ. } gal %" * | Bored 80 1,435 - 60 {2,375 80 |2,355| Glacdpl drift Hard,ipon, 44 v, 8 Sufficient supply,
e yellow :
‘ ‘ ] ) 5 S oy o o 4 . P - 5
30 N oL | M i & Bored 65 e4400 = 17 2383 6C | 2,340 | Glacdiel gravel Agrd,iron 46 2 Sufficient supply; & 20-foot well, soft
l X water for house,
31 kj( g5 # [ #& “ | Bored ga 12,400 - 64 2,336 64 | 2,336| Glacial sand Hard,iron, 45 Py 8 icient supplyy:
' "alkalins”
32 BEs g% # i fi Yug e 2 372 - 32 2,340 74 12,298| Glacial drift Hard . iron, 46 3 supply; & 20-foos well, soft water
; ‘ "alkaline” for houss. :
33 By | 24| # | # | Dug 60 |2,353 - 50 v,323} 80 | 2£,303| Glzcial drift Hard, iron bt = oufficient supply.
34 #Ea P ! ; o Bored 85 | 2,870 =35, 2 BEE 05 | 2,265| Glacial sand Hgrd,iron by b, 3 Sufficient supply; e seimilar well.
J 5 ! > 5! ! 3 11 5 2 [ S X AL & 190
35 [Ny 2o Ug 100 2,348 - 50 G A 100 | 2,240| Glacial drift fard,iron, oy S Ouftlclént.supply; a 120+foot similar welli
| w “"alkaling" 3 henl drinking watior.
% NE, | g | H | Bored | 112 | 2,350 -3 |2,313| 112 |2,238| Glacial send Herd,iroa Ol L. # Sufficient supply,
37 83 26} L “ | Bored | 40 | 2,360 w 1 2,346 | 40 |2;,320} Glacial gravel Hard, iron, Lyt 3 Sufficient supply.
: | | yellow
8 Mgy 28 | ' ol Dug &0 | 2,268 W BT e 12,331 37 | 2,331| Glacial drift Hord,iron, £y 8 Insufficient supply,
‘ - ¢llow :
5 : (S e A na g Bineisd meid gn g A D, § Sufficient suppl
39 IS 30| l | Bored RO 2 lacial send sayd, iron, &, 7 u supply.
| | " e d " {
| ! ‘ Malkaline
|
| K
| é ; yellow v
40 INE, | 31| " | ¢ L | Dyg 18| 2,320 - 13 (2,307 13 | 2,307| Glacial sand Hard Melk: ~ 47 b, § Sufficient supply; 3 similar wclls,
| RIS : line"
| l L R . ” 3 3 - = - ~ . . A n
oL Sy (3331 " | “ | Bored 76 | 2,380 - 41 2,339‘ 75| 2,305| Glecial send Hard,iron 4y D, & Sufficient supply; a l5-foot well for housg
with soft woter; & 40-foot dry hols,
42 N8B | 33| " | * ok ‘ Dug 18 | 2,350 - 13 2,237 13| 2,237| Glaeial scnd Hapd Y olke~ D, S Suf ficient sunnly.
; line”
Ly ey TRl # | " v | Dyg 30 | 2,358 - 13 |2,340 30 | 2,328 Glecial drift Hord 46 b, § Sufficient supply.
] . ) '
44 Ny | 340" " | * | Bored 52 | 2,530 r L8 | 2,462 8| 2,462 Bleciel quickr Hard 45 D, 8 Insufficient supzlys.
1 ; ‘ | ’ send 5
| i 4 P . . AR LA it 4 I G P A e
45 My | 35 ® " ! Bored 75 | 2,353 - 69 |2,204 75| 2,278| Glaecial quick~ Hgyd,iron, 46 S ufficient supply; unfit for house,
‘ > sand "slkaline" _
46 Wy | 36 | " " | Bored 35 | 2,330 - 65 2,265 85| 2,245 Glacial quick~ Hard,iron, 44 ) Yufficient sup:ly; unfit for house; a 20-foot
| | sand "alkaline” well, hard,"alkaline” water for housaey
47 Ny | 36| ¥ | ¥ “ | Bored 65 | 23390 - 35 (2,315 65| 2,285 Glacial sand Hard,iron, 45 3 Suf ficient supply; haul weter for drinking,
A | ? u A4 nW :
‘ ‘ ‘ Pelkaline 1
1 i, | 1%.21 25| 3| Prilled 239 | 2,308 -150 | 2,153| 239| 2,069 Beily Biver Hard,"alka~ 48 15 Py B | Sufficient supply.
| line’ }
¢ (351 l g e P "Dug 25 | 24368 - 24 | 2,344 24| 2,344 Glacial drift Soft 44 b, 8 | Insufficient supply.
! l |
‘ |
3 - - . = = ; 7 ? S0 i
3 NE;. i Ol R o I Prilled| 386 | 2,295 -150 | 2,145| 3861 1,909 Belly River Hard A4 | D, § | Sufficient supply.
\ ? ! sand ‘ |

NOTE—AII depths, altitudes, heights and elevations

given above are in feet.

(D) Domestic; (S) Stock; (I)

(%) Sample taken for analysis.

Irrigation; (M) Municipality; (N) Not used.



WELL RECORDS  Rural Municipality of o
S—Rural Municipality of..... * e e OS2 S ATO ALY 500—10,00
LOCATION SISET Y0 Wiy PRINCIPAL WATER-BEARING BED
WI?LL TinE DE(;? R AV:::’:J:TLL = SHARAC PEE TEOI\;P. “;,SIEI;O{ YIELD AND REMARKS
S e b, |Rge | e, | WEBEL oWELL|) Rioetea Below (~) | Elev. | Depth | Elev. Geological Horizon AR vs(zg*rg)xz %A;EI?
4 [SEe 4 21| 25{ 34 -Dug 2445 2300 w2k 12,299 21 | 2,279| Glacial gravel Hard 44 D, & Sufficient supply.
5 | Sis R P | Prilled| 666 | 2,300 666 | 1,714| Belly River Hard, lICﬂ? 44 S Sufficient suj,lé.
sand
6 |NE. S ; A Peidled| 240 | 12,300 -110 |2,190 40 | 2,060| Belly River 4 D, 8 Sufficient supply.
T | Nvke S w0 Bup 35 2,325 -32" 12,293 32 | 2,293| Glacial sand Heard 44 D Sufficient supplye
8 |SE. S s [ 9| ‘bored 561 |2, 340 - 2,295 45 | 2,295| Glagial sand Hard 44 D Sufficient supnly.
9 | 8E. R e Drilled| 369 | 2,340 | =120 |2,220| 369 |11971| Belly River Hard,iron E . Sulficient supply.
10 | N, g Y 4 Drilled| 330 | 2,325 ~110 |2,215 330 11,995 §Z§lJ Riv Hard,iron 4 S Insufiicient supply.
HoAnEr g ol Wy 0 g 2me | w22 30288 224.2,288 S?iiial sand Hord 4 D, § Sufiicient supply.
32 [ | X0 % ] T Dl letd| 2657 2,25¢ -175 |2,077| 265)1,987| Belly Biver fard - 4 b, 5 Sufficient supply,
13 | 5 ¥ " : Lhe 32 | 2,245 " 28 12,217 Ziggial sond So;i a4 b S Sufficient supply.
A R e 1) S | Dyg 37 | 2,295 =35 | 2,260 35 | 2,260| Glecial send Hard 44 D, 3 Sufficient supply.
3541 gl a0 i eal  I600 ) 2320 -110 | 2,210| 260 | z,060| Belly River hrlﬂa'al“ - LA D, S Suik,c;e~t supplys
ine
1 e O Dt R Bored 200 | 2,320 =175 {2,145| .200| 2,120 Gimeial scud ﬂ:;d & D, s Sufficient supply.
17 | Sk e L Dug 26 1" 3,270 - 22 |2,248 22 | 2,248 Glacial'sond Hord 44 Dy ® Sufficient supplye.
3o 5T A . L ' rilled| 340 | 2,315 -230 {2,035 340| 1,975 Belly River Hard,"slka- | 44 D s Sufficient supply.
sand line"
19 |'sEel 14 u| ¥ i) Dyg 30 | 2,268 - 27 | 2,241 -:27| 2,241 Gdmcial sand Soft,clear 44 D, § Sufficient supply.
ik 0y R U G g bug 27 | 2,288 = 20 | 2,269 21| 2,267 Glacial sand Hard 44 By B Sufficient supplye.
b Ao A T R “|  Dug 24, | 2,245 < 17 1#2,%28 17| 2,228 Glacial send Hard 44 | D, 8 Sufficientsupply.
il sl R S R 2 Dug 2000 2,245 ~ @0 112235 10| 2,235 Glacial sand Soft 44 D, S Sufficient supply.
AR R S vl Byg 40 | 2,260 - 36 | 2,224 36| 2,224 Glacial sand Hard 4 D, B Sufficient supply.
24| Ng.| 18 | °| | Dug 45 | 2,200 | - 40 |2,170| 40| 2,170 Glacial sand Herd 44 | D, 8 Sufficient supply.
i G SR 4 ng 50 | 2,210 v A0 2,170 40 170 @lacial send Hard 44 D, 8 Sufficient supply.
201 BELl . Ew T | " *| Drilled 250 | 2,260 - 80 | 2,130 250| 2,010 Belly River Hard i D s Sufficient supply.
A HEL Chgp o W] Drilled 246 | 2,310 | =146 | 2,164 246| 2,064 §:§iy River Hard & D, s Sufficient supply; & 500-foot dry hole
sand in Belly River.
20 sm,| 22 ™ : “|  Bored 13 2,330 -174 | 2,156 174| 2,154 Glaciel send Hard,iron 44 P, 8 Sufficient supply.
29| am. 2 "| * "1 Bug 152 | 2,255 | =149 | 2,106 149| 2,104 Glagial sand Soft b, 5 Sufficient su;ply.
ROHENE. - 2L M| # Dug 115 | 2,269 =111 | 2,154] 111| 2,154 @1ceial gend Soft D, 8 Sufficient supply.

NoTe—All depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Mumcxpahty, (N) Not used.
(%) Sample taken for analysis.



13
WELL RECORDS—Rural Municipality of it s

""""""""" BAPPYLIND " "NO.231; "SASKATCHEIAN "

HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
St TYPE |DEPTH| Avrrrupe | ATER WILL Rise TEMP. | USE TO
¥ 0 I o e e e vizeo s mas
. . a S
14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) Elev. Depth Elev. Geological Horizon 5%
Surface (in°F.) IS PUT
31 |88 25 231 25| 3 Prilled| 313 | 2,275 -150 |2,125| 318 |1,957| Belly River Hapd,"alka- DL 8 Sufficient supply,
sand line®
32 |8, L ‘ Bored 145 2,240 =153 25107 133 | 2,1C7| Glasjal sand Hard, 'alke- L, S Sufficient supply,
li:’.’l‘g 4
33 | S, A i g Drillied| 24z 2,27¢ -140 25130 240 | 2,030| Belly River Hard 44 D, 8 Suf ficient supplyy,
. sand
34 [ L RE. LA : Bored 180 | 2,270 -1C5 105 | 2,165| Glacial sand Hard,ipon 44 B S Sufficient supoly,
35 | SEy o i { Bored 169 LY -10G0 2,120 169 | 2,051| Glacial szand Hard N Well abandoned.,,
36 |NTs| 33 w [ * Wl Drilled| 200 | 2,265 -125 [2,140| 200 | 2,065| Glacial sand Hard 44 b, & Sufficient supply.
ITABE | 34 M PR o BriTiedl 215 | 2,200 -125 |2,163| 215 | 2,073| Glacial sand Hard 4o b, s Pufficient supply.
38 | N7 36 3 1 Bored. | 126 }.2,230 -122 |2,108| 122 |2,108| Glacial gravel Hard 44 g0 Sufficient supply.
1|83 y 21 261 3| Du 25 | 2,230 -~ 17 12,263 17 | 2,263 &lseial ‘quick- | ®oft b s Ruf ficient supply; & 25-foot wellg
sand 3
2 | NTs 2 ¥ Sored it 2,290 - 93 2,199 163 |-2,127| Glacial gravel Hard,"alka- B, 8 Sufficient supply.
line"
3 | NE. o i v Dye 100172, 2584 - 79 2,205 75 . 2,205 Glacial sand Hard, iromn, b, 2 &
” ; “glkaline"
A o s T . ot S PL2 o Vs ]
& | N, s M Tl Mg 70 | 2,298 =600 2930 70| 2,220| Glacial drift Hard,iron, B -8 ufficient supplye,
"alkaline"
5 | 854 1 BN it Pug Gl o[#25:300 =5 56 2, 24 56| 2,244 Glecial drift Hard,iron, D s Sufficient supplya.
= o - Wolkolina™
aLgaiine
6 | Nd, ol mg N W ke 48 . | (2,232 - 33 |2,199 48 | 2,184| Glacial gravel Hard,iron, : B, s Suf ficient supply.
¢ "alkaline™
T 85 ; i " | Bored 58 | 2,310 - 51 2,259 51 | 2,259 %lacial drift Herd,iron . S Suf ficient supply; another similar well,
3 » ~ - .
8 | Nils G A o “| Bored 62 | 2,300 ~ 56 " | 2,244 56 | 2,244 Glaciel grovel Herd, "alka-— D, s Sufficient supply; & 16-foot well also:
~ >
line”
9 | Ni. e “| Bored 70 | 2,330 - 60 |2,270C 60| 2,270 Glecicl drift Hard, "clka- S Sufficient supply.
line"
10 | SEs 7 A v Rug 161" 2,295 - 65 |2,230 65| 2,230 Glaciel drift: Hard,iron D, 53 Suf ficient supply.
11 | N, e o it “ | Bored 94 .| 2,290 -84 |2,106 84| 2,186| Glacicl sand Herd S Sufficient supply.
12 | SE. ;¥ R i 3 Dug 70 | 2,264 -66 | 2,198 66| 2,198 Glacicl drift Hard,iron, D, & Bufficient supply,
“elkaline™
B | Nl 1@ M T w1 Drilled 344 | 2,258 -100 |2,158| 344 1;914 Belly River Hard,iron, S Suf ficient supply; strong,laxative,
: ‘ Yelkeline”
. selty o
e 8 vy S T S B "| Bored 132 | 2,840 ~125 .| 2,115 ~ 1251 2,115 Glogiel drift Heard, "alka- D/ s Sufficient for 13 hoad stock,
line" % :
P o R A “|' Bored 3% | 2,230 - 28 | 2,202 36| 2,194 Glaciel gquick- Herd,iron D, s Qufficient supply.
gsend
THom R S R L SR "1 Duz 24 | 2,230 - 22 | 2,208 22| 2,208 Gleeicl send Sof t D5 Insufficient supply; & dry hole 40 feet deep,
D 8 S Tatls . s 2 o fey PR P R,
17 | SE, T P i i Pug 208 2,220 - 20 2,200 20| 2,2¢q Gloeizl drift Herd DEES Insufficient supply.
18 | SWe e i " Bored L1022 -100 | 2,152| 100| 2,153 Glceiel drift Hard, "elka- B,8 Sufficient supply.
line®
Note—All depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

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



B 4-4

WELL RECORDS“-Rural Municipality of o

HAPPYLAND NO.231, SASKATCHEWAN

HEIGHT TO WHICH : S
LOCATION PRINCIPAL WATER-BEARING BED )
S TYPE | DEPTH | Atnitupe | Wl R ne e TEOMP- ‘\-;TVSHEK':I‘ISI)
OF OF WELL LAk 2 YIELD AND REMARKS
N & above sea Ab +)
* | 3% |sec| To | Ree.|Mer.| WELL | WELL | @55 | Biow (( —)| Elev. | Depth | Elev. Geological Horizon SEBATUEL R IR
Surface (in °F.) 1S PUT
x } i &
| i ¢ | i
19 NBe |35 (2L R6 (3 |Dug 110 2,240 ‘ Glacial drift Hard,iron Dy 8 Insufficient supply.
20, Mies (15 " {’ " |Bored 28 .21 e g %,208 2 p,208 iGlacial drift \Hard, iron, iN | Sufficient supply; harmful to humens,
| ! { | | ¢ | 101
: f ‘ e | bl e
gl WEe |17 "o “  |Bored | 84 * p,192 - 44 7,148 84 1,108 |Glacial drift Hard D, s Large supply.
22 M. \17 LA R L T 55  ,300 |-'49 4,251 | 49 p,251 |Glagial sand Hard D, 5, I | Sufficient supply,
23 SW. ‘18 if i w |Dyg BAF g 198 - 33 4,162 63 'R,232 |Glaglal quick- Hard,iron, D, & Probably sufficient supply.
1 ‘ | sand red gediment
24 SBe |38 | # - |Dyg 30 B,215 -2 A,RBR L §7 ,188 |Glacial gravel Hard,"alkar D, & Sufficient supply.
o line" i S
& Ry (&R ("o |7 ¥ |Bored e O e 2 - 60 2,164 | 100 R,124 |Glacial sand Hard,iron, b, s Sufficient supply.
e . red sediment X ]
26 Si. 2@t MY | ® e |Bared [ 25125230 S T 2 25 P,205 |Glacial drift. Soft,"alka- D, & Suf ficient supply.
1 { ‘ line" 7
27 Nie |22 [* @ | |Dug 105 2,230 -98 2,132 | 98 'R,132 |Glacial quick- Haprd,ipon, D, 8 Sufficient supply.
i i sand red gediment |
B8 - Nl - {3 u e A i [Dug ik G MR 2 10 -100 2,128 |.111 R,117 |Glacial sand Hard,oloudy, S Sufficient supply; laxestive. -
. x "glkaline"
29 Ngs |24 |* |" “ |Bored 140 2,215 -8 2,135 | 140 P,075 |Glacial gquick~ Hard D, 8 | Sufficient supply; a 40-foot well for
! ‘ sand - | house use.
30 S« |25 | . |[% |Drilled [180 2,220 | Dry hole in glacial drift; a 160-foot dry
1 1 ‘ _ 1 hole; 2 sespages wells 30 feet deep for houseg
: a8 s, |8 u [Dyug 1130 " 2,225 - 95 2,130 | 330 [2,095 |Glacial sand Hard,iron, b, S Large supplye ¥
| ¢ "alkgline o
‘28 . 7l w1 Dug 10 ¢ S22 5 -108 2,117 | 108 [2,117 |Glacial sand Hard D, § Sufficient supply.,
| | E ; I ; - s !
30 jw Ju e Dy 80.1"12,230 - 70 2,360 70 |2,160 |Glacial drift Hard,iron, S Insufficient supplye.
i ‘ } : \ "alkaline" :
B e LS Peieied (30T T2, 235 - 90 2,145 | 340 1,895 |Belly River . Hard,iron, '8 Intermittent; too ™alkaline" for humans.
‘ . ; ‘ - sand "alkaline"” ‘
% e L TBored T8 - 12,280 - 63 2,157 | 15 |2,145 | GLacial quick- Hard,iron D, S Propably sufficient; a similar well partly
(| | 1 : sand ; caved in,
0 R " | Bored Y32 vlagean - 72 2,328 | 112 |2,088 | Glacial sand Hard,iron, Sufficient supply.
i ' red gediment |
33 f " i i | ii Dug (112 2,195 =G 2,113 . Glacial sand . H&rd'iZ‘Qn, D' a Sufficient supply,
\ | ! | ‘ ‘ red gediment _
s e il 1 "  Bored 118 ]2,185 -85 2,100 85 12,100 | Glacial drift Hard,iron: D, 8 Sufficient supplya
‘ ; "alkaline" '
! ‘ ' sediment
0 NE, | 357 | " | Bored 12712183 -100 2,083 | 100 [2,083 | Glacial drift Hard,iron, D, 8 Suf ficient for 8 head stock,
; \ red sediment.
40 NE, [36 " | " | Bored 160 "|2,220 -123 2,097 | 160 |2,060 | Glacial drift Hard,"alka~- | D8, L Sufficient supply.
‘ ‘ line” ‘ |
1 NE. 2 ’21 127 | 3 | Bored 80 (2,314 ‘ » 50 2,264 80 12,234 | Glacial quick- Hard,iron | 8 | Sufficient supply; a 20-foot well, soft water
1 1 | ! | sand ; ; - £ar hotacs -
2 M. ' g S " | Bored 80 2,360 i » 0 2,290 70 12,290 | Glagiel drift Herd,blue : 8 ! Insufficient supply,
e colour j
3 GWa { 6 }" wo i Boped 115 (2,378 | = 55 2,323 | 109 |2,269 | Glagiel gravel Haypd,iron D, 8 i Suf ficient supply.
i 1 i ‘ | o8
4 SWe ! 7" %" o Dug 20 |25380 0 =38 {2,438 18 12,332 ! Glacial sand Soft : { D, s | Insufficient; a 20-foot well and supply,
=t NOTE—AII depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used. l

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



WELL RECORDS—lRural Municipality of

B 4-4

................................................................................................................ 1860—10,000
HAPPYLAND NQ. 231, SASKATCHEWAN
HEIGAT TO WHICH
LOCATION PRI AL WATER-BEARIN
WELL TYPE |DEPTH| Aummope R T TR e L CHARACTER TF(:DI;IP' tvlvs}igl?l ‘
OF OF Wrin ” YIELD AND REMARKS
No. above sea Ab i
¥ 4 Sec. | Tp. | Rge. | Mer. WELL WELL t tl’evex) Beltc?\;? (( —)) Elev. Depth Elev. Geological Horizon oS iaR o WAEER walkk
Surface (in°F.) IS PUT
5 BWe o 5 o O TR 8 23 |2,345 = 20 0 P 386 20 |2,325 | Glacial sand Soft B, Insufficient supply.
T ER L T R S ] S 40 2,325 | -.28 p,297 | 40 (2,285 |Glacial quick=- |Hard D, s Insufficient su.ply.
sand
T O IR U I L L " | Bored 160 [2,360 -110 R,250 | 160 |2,200 |Glacial quick- Hard,"alka- D, S Sufficient supply; two 60-foot wells, see-
i 5 sand line" page supply for house.
J PBE. 1 FE i H ug 37 2,342 - 34 v,308 40 12,302 |Glacial gravel Hard,iron B -8 Pufficient supply for 10 head stock.
EERY A e g e ered S0 12,512 - 30 p,282 50 [2,262 | Glacial gravel Hard,iron D, 5 Sufficient supply.
el T A L S B “ | Bored 103 |[2,340 - 68 p,272 | 103 |2,237 |Glacial gravel Hard,iron, D3 Sufficient supply.
"alkaline"
Sir B 15 [ oM " | Bored 114 (2,380 -100 p,280 | 114 (2,266 |Glacial drift Hard,iron, S Sufficient for 25 head stock; a 60-foot well
rusty also.
12 =gl A6 v T Y " | Dug U A L S L 54 2,321 |Glacial quick=- Herd, "alka- S Insufficient supply; another 20-foot well
; sand line® ' for house.
PR T a6 : | Yug 220 E %860 - 17 b,343 17 (2,343 | Glacial drift Soft D, § Insufficient supply; a 18-foot well with
soft water.
14 [E. 1R REUR [ " | Bored 110 - | 2, 365 -103 p,262 | 103 |2,262 |Gladial drift Hard 5 Sufficient for 15 head stock; o 17-foot well
soft water,
e gmey e 0 L " | Bored 100+ 712,370 - 70 P,300 | 100 [2,270 |Glacial guick~ Hard,iron, b s Sufficient supplye
" | sand red on stand-
ing
BE oW, ol 194 (M " | Bored 80 2,365 - 68 2,297 80 |2,285 | Glacial quick- Herd S Sufficient supply; a l4-foot well for house
: sand _ with soft water.
B NEe |20 0 " | Bored 109 ‘'|2,330 -.101 P,229 | 199 |[2,221 |Glacial quick- Hard,iron, D, S Sufficient supply.
sand red sediment
18 W, | 21| " f " | Bored 86 12,330 -.82 p,248 82 (2,248 | Glacial drift Hord, iron, D, 8 Sufficient supply; shallow seepege wells
rusty supply house water,
R R o s T L I "o | Dyug 108 (2,328 -94 2,231 | 108 [2,217 |Glacick gravel- |Hard,iron, D, S Large supply.
rusty
20 iBilent g2 ™ M " | Bored 90 |2,318 78  P,240 78 12,240 | Glacial drift Hord, "alka~ , D, S Sufficient supply.
line" :
20 BEsali 2y fim | # @ | Dyg 86 |2,275 |-71 R,204 | 71 [2,204 |Glacial drift Hard,iron, D, 8 Sufficient supply.
rusty
22 NEsS. 231 % | " | Dug 65 2,270 - 58 p,212 58 |2,212 | Glacial drift Hard,iron D, 8 Sufficient supply.
2y ER T es | wo | Dyg 30 |2,240 - 24 2,216 30 [2,210 | Glacizl gravel. |Hard,iron, D, S Sufficient supply; also another well in use.
‘ end send rusty
24 SE. 2581 A Dug 30 42,220 - 22 2,198 25 (2,195 | Glacial quick- Hard D, S Sufficient supply.
sand ;
C i L T " Dug 20 |2,240 - 16 2,224 16 |2,224 | Glacicl sand Hard b, s Sufficient supply; & 953-foot well hard,
i bitter water, not usable,
26 MMy l2s) "™ " & Dyg 19 12,210 --15 2,195 19" {2,191 |'Gldeizl guick= Herd, "alka=- D, s Sufficient supply; 2 24-foot well.,
sand \ line? iron
2] Ee 27 “ | Drilled | 360 2,310 Belly River Hard,iron, S Sufficient supply; an 83-foot well, hard
: sand rusty water for house.
S S e R " | Bored 90 2,300 =82 2,218 90 |2,210 | Glacial quick- Hard,iron, D, 8 Sufficient supply.
: ' |send "elkaline” e
29 B | 2B | ¥ u | Yye 135 | 2,305 - 75 2,230 | 235 |2,170 | “lacial quick- Hard,iron, D, S Good supply; dry holes from 72 to 115 feet
sand "olkaline" in glacial drift.
a0 SEEe | 29" " " | Drilled | 300 |2,340 Belly River Herd,iron, D, 8 Barely sufficient.
"elkeline"

"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.



W 16 . . B 4-4
ELL RECORDS—Rural Mun101pa11ty o e TR R 1360—10,000
_ HAPPYLAND NO.231, SASKATCHEWAN
LOCATION FRIoT 2u vl PRINCIPAL WATER-BEARING BED
SBIL TYPE |DEPTH| Avrrrupe | ATER WILL Rise TEMP. | USE TO
! OF OF WzLL CHARACTER OF WHICH
Ng. abivn d5a I|AD S YIELD AND REMARKS
4 “ Sec. | Tp. | Rge. | Mer. WELL WELL 1 level) Bel?)\xr'j ((—)) Elev. Depth Elev. Geological Horizon S VV.A;I‘ER TRk
Surface (in°F.) IS PUT
31 B, | 30|21 |27 | 3 |Bored {108 (2,365 |- 88 p,277 | 88 [2,277 |Glapial drift Hard D, § Sufficient supply.
A o 0 T L " | Bored e e - 63 R,202 95 2,190 |Glacial quickn- Hard,iron, S Sufficient supply; another well for house.
5 sand rusty -
23 e, |32 | % ¥ Yug 2% 42,250 - 24 2,226 24 2,226 |Glacial sand Hard,cloudy D, 8 Insufficient supply; a 23-foot seepage well.
3 ML 331" " " | Bored 50 ,245 w G50 POLYO 90 [2,155 |Glacial quick- Hard, "alka- .8 Sufficient supply.
sand lins"
35 PEs 341" 3 4 Dug TR e Glacial drift Hard,iron, DG Sufficient supply.
"alkaline"
36 PBW. ST i & Dug 70 snlnelt - 67 S0 O 67 |24207 Gigcial quick- Herd, "alka- S Insufficient supplye
sand , line"
S e R A + | Dyug 69 2,248 - 66 p,182 66 [2,182 |Glacial sand Herd,iron D, 8 Suf ficient supplys
1 BE. o2 Tes | 3| Dug 114 [2,265 -105  Pp,156 | 114. {2,151 |Glacial sand Hard,iron 44 D, 8 Sufficient supply.
2 B, e “ | Dug 160 "1|2,270 -100  p,170 | 160 [2,110 |Glacial sand Hard 44 D, § Sufficient supply.
3 . g TR e Drilled | 360 |2,225 - 261 1,965 | 350 |1,865 | Belly River Hard,ircn 44 b, 8 Sufficient supply.
4 NW. Ll ' # o Drilled | 247 12,288 - 15 P,213 | 247 |2,041 | Belly River Hard 44 D, 8 Sufficient supply.
sand
5 [SE. N e E & Bored 140 .. °12,256 -110 p,146 | 140 |2,116 | Glacial sand Hard 44 D, S Sufficient supply.
6 [NWe AR B " | Bored 160 2,230 -108 p,122 | 160 |2,070 | Glacial sand Hard,iron 44 B. 8 Sufficient supply.
7 |SE, [T g i | Drijled | 250 2,242 -100 2,142 250 (1,992 | Belly River Hard, "alka- 44 DB Suf ficient supply.
sand line"
g |oW. | 12| ™ " w - Beelien (226 I 2p235 -100 2,135 | 228 |2,007 | Belly River Harc,iron, 44 D, § Sufficient supply.
: sand "alkaline"
9B, | 4] 1" " | Drilled | 235 |2,240 -180 |2,060 | 235 |2,005 | Belly River Hard 44 D, S Sufficient supplys
sand
10 (Nd. | 2&L 0 M " | Dug 130, [2,200 -120 [2,080 | 120 |2,040 | Glacial sand Hard, sulphur | 44 DS Sufficient supply.
05RO 1 L " | Drilled | 262 |2,225 -110 (2,115 | 262 (1,963 | Belly River hard 44 D, 8 Sufficient supply.
sand
Gartiegryi Th ®op 0 p o ) Dpilledd) 216 ] 2,425 -110 |2,115 | 216 [2,009 | Belly River Hard 44 D, S Sufficient supply.
sand '
e S B T e e v | Drilled| 280 | 2,215 -170 |2,045 | 280 [1,935 | Belly River Hard, "alka~ 44 D, § Sufficient supplye.
sand line"
oitaws | ATl Y | % | Prilled| 201 | 2,200 -150 |2,058 | 201 |2,007| Belly River Hard,"alka- 44 D, 8 Sufficient supply; laxative.
sand line"
15 |NE. 18] i 4+ | Dpilled| 229 2,208 -129 2,079 229 [ 1,979 | Belly River Hord,"alka~ 44 D, § Sufficient supply; bad effeets on humans
send line" and stock.
16 |SE. g1 (L " | Dpilled| 210 | 2,210 -110 |2,100 |- 210 {2,000 Belly River Hard,"alka- 44 D, S Suf ficient supply; laxative.
: sand line"
17 |NE. | 20| * ; # Drilled| 265 | 2,210 -165 2,045 | 265 [1,945| Belly River Hard,iron, 44 D, '8 Sufficient supply.
' sand soda
o e R L B 4 Dug 35 | 2,250 - 32 |2,218 32 | 2,218| Glacial send Soft 44 D s Sufficient supply.
19 Aam, | got ot | ¥ | Boped 60 | 2,280 - 48 |2,232 60 | 2,220| Glacial send Hard 44 D, s Sufficient supply.
20NN, | 26 LY " | Bored 160 | 2,170 -110 |2,060| 160 |2,010| Belly River Hard 44 D, s Sufficient supply.

Norte—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.



B 4-4

1S :
1 . . . S T
WELL RECORDS—Rural Municipality of . e e BT
“"HEPPYLAND KO.23Y, SASKATCHEWAN ™
LOCATION HEIGHT TO WHICH | by \yo1pAL WATER-BEARIN ;
| WELL TYPE DEPTH | ALTITUDE Ll - ol Fa e TEMP. USE TO
OF OF WELL CHARACTER OF WHICH
No. Above (+) YIELD AND REMARKS
1 WELL (above sea
% | Sec. | Tp. | Rge. | Mer. WEL level) ngrfa(c :) Elev. | Depth | Elev. Geological Horizon CE AR ‘Z:Tg ;2 ‘;VsAggi
21 Bl 27| 24 [25 3 Drilled | 285 12,215 n170 ‘2,040 235 1,925| Belly River Hard 44 P, & Sufficient supplye
‘ ' gand i
05 - 057 id | | "W "] 1 PO ~ 3 0 £ = | SR O ‘ N s ol S L Bl 1
“a Bl er | i Drilled | 245 | «,250 2375 12035 245 | 1,365| Belly Riverw ! Hard 44 D, § Sufficient supply.
| J ‘ sand | ‘ it
23 B | 49! JAE " Drilled | 275 | 2,209 w245 |1,963| 275 |1,933| Belly River | Herd,"alka- | 44 | D, S Rufficient supply.
‘ ; ) gand | Xine"™
A m i V B i2 3 520 oNne 10 O DT QN Ra i < G I 3 35 J
4 Rigt ‘ 30 W | #pijled | 230 | 2,202 ~170 |2,032 | 230 |1,972| Belly River Hard, iron, Dy 8 Sufficient supply; laxative,
Al i sand Yalkaline"
g5 " REt i AL g | 1 | Rpgkied | 200 | 2,230 -110 |2,106 | 200 |2,016| Glacial gravel Herd,iron 44 Beogy Sufficient supplye.
|
oh By | O3RN | # Drilled | 242 | 2,244 -150 |2,094 | 2i2 |2,032| Glaeial sand Hard 44 D, 8 Suf ficient supilve
87 "By 341 Y ! | Bored 2205 12,205 -115 2,100 | 115 |2,10C| Glacial sand Hard 44 D, 8 Sufficient supply.
|
28 FJ, l V8 ¥ | Drilled | 185" | 2,2Q0 - 65 2,135} 185 | 2,C015| Belly River Herd D, 8 Sufficient suoplys
G il | | sand |
29 Wis l R . Wl Deilled | 200 | 2,928 - 80 (2,145 | 200 |2,025| Belly River Hard 44 D, s Sufficient supply.
‘ sand
1 Bt ] 1| 22|26 | 3 | Bored a0 el ~166  |2,069 | 202 | 2,033| Belly River Hord,fron, D, 8 Insufficient sunply.
; i R szngd red gediment ;
2 Iy £ W P e, 165 | 24205 -145 |2,060 | 165 |2,040| Gaecisl quick- “ard dron, D, & Sufficient supplye
| i ‘ sand "z1kaline"
3 B ! 2& 3 R " | Bored | 155 | 2,325 -125 |2,100| 155 |2,070| Glaciel gquickr Hord 4ron, B, B Ingufficient supply; another well 160~
' ; ‘ ? £ sand rusvy | feet deep with 50 feet woter.
4 N C A S Drilled | 450° | 2,180 - 80 |2,100| 450|1,730| Belly River Hord, cloudy, 3 |  Sufficicat supply; lexetive.
| ! ‘ ‘ ' ; sand “alkaline"”
5 NEe 2 A " | Bore 122 | 2,180 - 96 |2,084| 122 |2,058| Giacizl gquick- Hard,iron, L Sufficient for 100 hozd stecke
g ‘ } sond rusty
b Ni. | 7‘ (e # | Drilled | 684 | 2,240 7. 50 (2,190 Belly River Selty,soft 5 Sufficient supplys
T ‘ ! % send
T Bile gt s R 140" | 2,200 Glaginl send Hard,iron& D, s Sufficient supply.
| } Yelkaline ‘
: : 1 i ‘ rushy - '
3 Nie ’ i AR | $o0 el Bopod 125 IR0 gh -100 [2,075 | 125'| 2,050| Glacial sand Hard,dron D, S Sufficient supplye
|
: | |
9 BE. } 7o B S 160 | 2,175 ' GIzeial quick- Hord $mall supply.
‘ : \ : send ! ’
10 ﬁE‘ 4 B i | Drilled| 320 | 2,205 -170 |2,035| 320 1,885 Belly River Hard,ironm, N Well abendaned,
| o quicksend "alkaline” e : |
11 S 34l * | “ | Bored 150" 12,200 -130 |2,070| 150 2,050| Glceial sand Hard,ircn, D, § Suf ficient supply; = 320-foot woll quick-
‘ | [ ! ‘ "alkaline™ sand at 170 feet ahandoned.
g P R o S I ‘ Drilled | 340 | 2,210 Belly River Hard,"alka- - Sufficient supply; laxative.
‘ ‘ ‘ ; 1 quicksand line® :
13" Bix | 26 W | Drilled| 350 | 2,202 -100 |2,102 Belly River Herd,™elke- S ; Lerge supply.
‘ i quicksand line™
16 [NBs | 16 ™| " " | Bored 136 | 2,200 | =106 |2,094| 136 2,064 Gleciel quick- Herd,iromn, | S Barely sufficient; laxctive.
‘ ! sand Yalkeline'™ ; '
Rl R R “ | Drilled| 730 | 2,205 -115 |2,090| 730| 1,475 Belly River Hard,"alka=- I B ' Large supply; houl drinking water.
f line™ e
&l 2 :
16 .sE. } ldi T & Rored 320 01 25200 -110 |2,100| 110| 2,100 Glacial quick~ Hepd,iron, B, 3 . . Insufficient supply.
sand rusty i
17 [Ny 1 18} 7 e “ | Bored 125 | 2,235 ~120 | 2,095| 120| 2,093 Giacial quicke Herd,iron, . Syfficient for 6 head stock.
! i | ‘ | sand |  rusty ! { :
NOTE—AIl depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

given above are in feet. (#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality

B 4-4
R. 7526

FPYLAND | NO. 231,SASKATCHEWAN
LOCATION T T W en |  PRINCIPAL WATER-BEARING BED
i b Sec Tp. | Rege. | Mer. WELL WELL (a‘i&‘,':n“" %2?:; (( j )) Elev. Depth Elev. Geological Horizon DRI SER “{ATER Wh R g
Surface (in °F.) IS PUT
15 8%, 2] 22| 2 3 | Drilled oC | 24 200 -150 2,050 400 | 1,800, Belly Rivex Hard, 'alke~- 5
1 | sand ling”
li‘ E‘Ec 2k f: - @ Dr illed “\5\/‘1\. ‘ /,dls "l':r\'— 2,035 Bﬁll;‘" River :"iard’"al}:f_-. N
gand | Lipe" 4
S PR S # Dridled| 160 {2,170 - 40 |2,110| 140 | 2,030 Glagial quicks | Hapd,irom, D, 8
sand | Malkalina'
cloudy
LT e S L (I & 2ol 2,100 - 93 |2,p37| 180 | 2,000 Glacial gravel Hard,”alka- D, 3
line"
P BT 20 I A B R iieEs 0 P T e R ~144 2,006 174 | 2,036 Glagial guick- Heprd,iron, JOTEES gt
sand rusty
23 |NW, S ! i Drilded| 352 2y L0 -10C 2,050 352 | 1,638] Belly River Hard,irvon, 3 harge supHlv,
‘ course sand soda
24 |SZ. D : i Drilled| 4u0 24220 - 50 2,160 430 | 1,740 Belly River Hard N
\ sand
25 |, t Yu ‘ : £,095 e R R 8| 2,007 Glacisl grawvel Hard D, 8
26 |83, 20 £ B Vg SEAaIN e = 25 2 ads 32 | 2,130 Glagiel ouiei- Sof D Sufficis a1 20 EliAs s
sand
BB 34 Y A S 21 [+44150 R et ke ey 21| 2,109 Glaciel guick- Hepd, Yalka- D, & supply;
! gand iine®
29 |y R : v Dug A 4,050 = 1o | 2,074 16| 2,074 Glacial guick- duft N nsufficient supply =t present;
sand ; 3
1oy 1 22| 27| 3| Drilled| 125 | 2,240 125| 2,115 Glaeial drift _Hard,"alka- D, § | -Barely sufficient for 1l head stock.
‘ 1 , ‘ line™ _
2 |uE, e : | Bored 106 2,230 =101 2,129! 101 | 2,129 Glacizl drift Hard,iron b, 8 Bapelw sufficient for-l14 head stock.
‘
3 N LI l Bored 138 | 2,258 118| 2,137 Glacial drift ﬁard!iron, 3 Sufiicient supplye.
f I f rusty
& 5, o “ | Bored 1190 | 2,260 -100 |2,160| 100| 2,160 Glzeial quick- Soft D, 5 Insufficient with two similar wells.
i | sand
5 [NZ, 5‘ Lo “ | Drilled| 253 22l 203 2,072' 253| 2,022 Belly River Hard,jiron, 3 Buf ficient supply; hauls water for house,
! coarse sand "alkaline
‘ : rusty o
6 |SI, gl LW W | Drilled| 360 | 2,200 -170 |2,110|. 360| 1,920 Belly River Hard,iron, b, 8 Sufficient supplye.
£ | { | guicksand rusty 2
e (O R S “ | Drilled| 360 | 2,260 -260 | 2,000 360| 1,900 Belly River Herd,iron, S Ouf ficient supply.
? 1 | | , ~ "alkalins"
3 ‘ ; I rusty i
§ |sz. 10‘ | oo z ‘ Drilied| 3605 2,250 | # 806 | 2,270 Belly River Hard,iron, D, & Sufficient supply.
| 3 5 sand Malkaline
| i ! ‘ rusty
AR T T R W Drilled| 437 | 2,250 - 80 | 2,170 430| 1,820 Belly River Hard,iron, S Sufficient supply.
) | ' guicksand "alkaline"
1 ; ‘ rusty,scda
D |8gs | 12 ® i) Dyg 3331 2,220 -120 | 2,100, 133 2,081 Glacisl drift Hard,iron, D, S Sufiicient supply.
| 1 red sediment ¥
11 | NE, | l% o “| Bered 130 | 2,200 ~115 | 2,085 130| 2,070 Glagial quick- Hard,iron, D, 8 | Insufficient supply.
| l sand rusty ; 5
12 }HN-| 164 R S8 71 Drilled -325 | 2,205 =140 | 2,065 325| 1,850 Belly River Hard,"alka- 8 Sufficient supply.
| sandstone line"
13 | NB. 'l# wo| o 4 Drilled 40C | 2,230 Belly Hiver Hard,iron | D, 8 | Sufficient supply.

NOTE—AII depths, altitudes, heights and elevations
given above are in feet.

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



B 4-4

1 . . - —_—
WELL RECORDS-Rurdl ‘Municipality of - oo o a Sy
HAPPYLAND NO. 231, SASKATCHEWAN
LOCATION T T WY |  PRINCIPAL WATER-BEARING BED 1
WELL REER O DERTR AL CHARACTER TE(:)I;‘IR UWSHEI(’:r}?
OF OF WELL YIELD AND REMARKS
No. S Above (+
7 Y Sec. | Tp. | Rge. | Mer. WELL WELL § ligvgl)sea Be?c:,v?r (( —)) Elev. Depth Elev. Geological Herizon o b V(YA?ER i
Surface in °F.) IS PUT
14 NS, | 14| 22|27 | 3 | Drijled| 425 |2,260 | -225 [2,035| 417 |1,843| Belly River Hard;iron, s Lergs supply.
‘ sand | Yalkeline”
56 ol kg R " | Drilled | 330 {2,250 Belly River Hard,iron, 3 Suf ficient; also a shallow well for house,
} e : i | sandstone rusty
16 Pﬁv | léi ! i b |llO 2,260 -105 |2,155 | 105 |2,155| Glacial quick- | Hard,iron, S Sufficient supplys.
Bk ; ' - \ sand | ®alkaline!
17 hE- ' Y6 (o 1Y Rrilled | 330 | 2,250 Belly River Hard,iron, S gul drinkinz water.
, L sand "alkaline"
13 JE' A ff | Ppdlled | 330 12,245 Belly River Hard,iron, 5 Large supply; haul drinking water,
AR "allaline"
’ ' rusty
19 18" | |* | Drilled | 276 |2,265 | -266 |[2,039 | 276 |1,989| Belly River Hard,iron, D, §
grey sand "alkaline"
rusty :
20 oI e # | Drilled | 320 |2,260 Belly - River Hard,"alka- ) Sufficient supply; lexative} haul drinking
: line™ water.
21 g i R IR " Drilled | 328 |2,24 -260 |1,9385 | 328 |1,917| Belly River Hard,"™alka=- 3 Suf ficient sup:ly.
sand lins®
22 el . Drilled | 400 | 2,25% Dry hole in Belly River formation.
a3 ga | Drilled | 340 | 2,220 -240 1,900 | 340 |1,840| Belly River Hard,"alke- N Sufficient supply; but filled with quick-
sand line” sand at present.
24 R L B " | Drilled | 320 | 2,200 -160 |2,404 | 320 |1,800| Belly River Hard,iron, D, 8 Large supply.
, | ; blue sand "alkaline"
25 -7 L “ | Drilled | 406 | 2,255 -180 2,075 | 406 |1,849| Belly River Hard,"alka- BB Sufficient supply; well depeened %o 1,000
g ‘ ‘ quicksand line" feet as supply was insufficient.
26 ol =Y /R | Drilled | 335:|2,215 -170 |2,045 | 335 |1,880| Belly River Herd,iron, D, s Sufficient supply.
‘ , quicksand "alkaline"
37 Fils | 27i ek it Dpiillad B3 2055 5220 50 320 {1,930| Belly River Hard,"alka- DecS Large s upply.
PR , | line"
33 NE, | Ry * ot g 125 12,160 Dry hole in glacial drift; also another dry
‘ \ { ‘ ‘ hole; haul water,
89 BEs» | 30| "™ |* | ™ | Drilled | 358° | 2,260 -258 |2,002 | 338 |1,902| Belly River Hard,iron, D, s Suf ficient supply. i
1 i ‘ sand "alkalina"
\ ‘ , rusty
30 NE“l 301" (8 g ; Bored 84 2,280 = 7 2203 77 | 2,203| Glacial drift Hard S Insufficient supply; a 32-foot seepage well,
31 34| " 4 Y SDrilidieds 8 1E ‘Belly River Hard Insufficient supply; also a 212-foot well in
‘ i sond glacial drift and a 274-foot dry hole Belly
' River sand,
32 BEy | 35| " |°® “ | Dug 12 | 2,480 - 10 {2,140 10 | 2,140| Glacial quick- Soft S Barely sufficicnt.
. . sand
33 8 | LU E e A Dyg | 16 |2,150 -~ 13 |2;137 13 | 2,137| Glacial sand Soft D, § Insufficient supuly.
| i ] pis
34 Nie } 35‘ ol il UGN Al - 11 12,139 11 | 2,139| Glaciel sand Hard : D, 8 Insufficient supply.
; 1 |
A Py | 112325 | 3 | Brd1led| 221 | 2,204 - 80 |2,124| 221 |2,083| Belly River Hard 44 ; b, s % Suf ficient supply.
‘ ' sand
- ; \
2 NE. R T T % .| Brilled | 348 | 2,200 -220 |1,980| 348 |1,852| Belly River Herd 44 D, 8 | Syfficient supply,
sand
3Em | | Drilled | 194 | 2,205 <110 |2,095| 194 |2,011| Belly River Hard 44 D, 8 \ Bufficient supply.
sand »
& NBy ! ll} 1 l“ ", | Prilled| 450 | 2,200 -160 [2,040| 450 1,750 Belly River Hapd | D, S | SBufficient supplye
send Z '

NOTE—AII depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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WELL RECORDS-Rural Municipality of. .0 oo 7o - =

HAPPYLAND NQ,231, SASKATCHEWAN

HEIGHT TO WHICH
LOCATION WATER WiLL Rise | PRINCIPAL WATER-BEARING BED o T
TYPE |DEPTH | ALTITUDE ¢
OF OF WELL CHARACTER OF WHICH YIELD AND REMARKS
WELL (above sea | Above (+) : j OF WATER  |WATER| WATER
Sec. | Tp. | Rge. | Mer. E WELL level) Below (—) Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
Surface :
ol @23t P4 | 3| Drilled| 320 | 2,040 -120 | 1,920| 320| 1,720 Belly River Hard,iron,
quicksana usty
G “ | Byg A R T - 8 2,092 & | 2,092 Glecial sand Hard,"alka~ B
‘ ‘ 2 0oy
P Pl SR £ e g
/| " Pug | a0 i R I 14| 2,096 Glacial gquick- Soft D
‘ sand
e, 2 R | Dug T2l de 120 - 10 |2,110 10| 2,119 Glacial guieck- Boft D, &
: sand
5 el Yug S Ry s o B LD HIEE sl 2,065 Glacisl sand Qoft 3
6 15l £ o g 12 | 2,080 v .9 1221 91 2,071 auick- Soit 8 Good
;eand
18| % g Yuz 14 2100 s s 2,069 11 Glacial quick- Soift : D, g Suf ficient supplyy
gand ,
S| R ) Gt o R 80, v 2. IR5 - 54 | 2,06] 54|, 2,061 Glecial quick- Hard, "alke 3 Quf ficient for 40 head stock; & shallow well
‘sond ' 3 or houge
2 A Yl Mug 10 L, 205 m 152080 15| 2,04C Lo B nfficienty a TO=foot well with small
A it Spri g 2 000 Soft 3 spring; also o 6-foot well,
3l W | w 7 Herd smnil aupn Xy
5 L R % 20480 52.0.00 - 13 2,082 18| 2,082 Glacicl send D Sufficient supply; onother well used for stoek
| |
| |
\
! ) H Q 2 oo . ! ) R
6 2 " Pug 201 2,186 - 313 | 2,007 13| 2,087 Gleeiel sond Herd D, & Sufficient supply; three other shallow wellg,
' one with soft water,
i 11} 114 3~ B £x . T d
24 Dug b 1,90C Glacial gravel Herd D, s Large supplye.
| |
|
\
| |
| |
|
; i |
|
\ i
EECR e |
| | ‘
‘ |
|
\
| |
|
! 1 ‘
| ‘
i
i
|
|
i
| 1
’ r
| | | |
NOTE—AIIl depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used.

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