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INTRCDUCTICN

Informetion on the ground~water resources of east~-central
Alberta and western Saskatchewnn wes collected, mostly in 1935, during
the progress of geological investigations for oil and gas. The region
studied extends from Bdmonton in the west to Battleford in the east,
and from township 32 on the south to township 59 in western Alberta,
township 63 in eastern Alberta, and in part as far north as townrchip
56 in western Saskatchewan. "

This region is crossed by North Saskatchewan and Battle
Rivers, and includes other more or less permanent streems. biost of
the lakes within the area, however, are alkaline, and water is
obtained in wells from two sources, namely, from water~bearing sands
in surface or glacial deposits, and from sands in the underlying bedrock.

A division has been made in the well records, in so far as
possible, between glacial and bedrock water-besring sands. In
investigations for o0il and gas, however, the bedrock wells were used to
trace the lateral exbent of geological formations, with the result that
the records deal more particularly with this type of well. No detailed
etudies were made of the glacial materials in relation to the water-supply,
nor were the glacial deposits mapped adecuvately for this purpose. In
almost all of the region investipgated in Alberta, and in 211 but the
northeast part of the region studied in Saskatchewan, water can be
obtained from bedrock. In a few places, however, the water from the
shallower bedrock sands is unsatisfactory, and deeper drilling may be
necessary.

.The water records were obbtained mostly from the vell owners,
some of whom had acquired the land after the water supply had been found,
and hence had no personal lknowledge of the water-bearing beds that had
been encountered in their wells, Also the elev-tions of the wells were
taken by eneroid barometer and are, consequently, only approximate. In
spite of these defects, however, it is hoped that the publication of
these water records may prove of value to farmers, town authorlties, and
drillers in their efforts to obtain water supplies adequate for their
needs,

In collecting this information several field parties were
employed. These were under the direction of Professors R, L. Rutherford
and P, S . Warren of the University of Alberta, C. H. Crickmay of
Vencouter, and C, 0. Hage, until recently a member of the Geological
Survey., The o0il and gas investigations of which these water records are
a part were undertaken under the general supervision of G. S. Hume,.

Tublication of Results

The essential informotion pertaining to ground-water conditions
is being issued in reports.that in Saskatchewan cover each munlcipality,
and in Alberta cover each square block of sixteen townships beginning at
the 4th meridian and lying between the correction lines. The secretary
Treasurer of each municipality in Saskatchewan and Alberta will be
supplied with the information covering that municipality. Copiles of the
reports will also be available for study at offices of the Provincial
and Federal JGovermment Departments. Further assistance in the
Interpretation f the reports may be obtained by applying to the Chief
Geologlet) Geological ,Survey, Otbtawa. Technical terms used in the
reports are defined in the glossary.
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How to Use the Report

Anyone desiring information concering ground water in any
particular . locality will find the aveilable date listed in the well
records. 'These should be consulted to see if a supply of water is
likely to be found in shallow wells sunk in the glacial drift, or whether
a better supply may be obtained at greater depth in the underlying
bedrock formations, Thhk wells in glacial drift commonly show no
regional level, as the sands or gravels in which the water occurs are
irregularly distributed and of limited extent. As the surface of the
ground is uneven, the best means of comparing water wells is by the
elevations of their water-bearing beds. For any particular well this
elevation is obtained by subtraeting the figure for the depth ~f the
well to the water~bearing bed from that for the surface elevation at
‘the well., For convenience both the elevation »nf the wells and the
elevation of the water~bearing bed or beds in each well are given in
the well record tables, Where water is obtained from bedrock, the name
of the formation in which the water-~bearing sand occurs is also listed
in these tables, and this information should be used in conjunction with
that provided on bedrock formations, pages & to B, which describes
these formations and gives their thickness and sequence. Where the
level of the water~bearing send is known, its depth at any point can
easily be calculated by substracting its slevation, as given in the
well record tables, from the elevation of the surface at that point.

With each report is a map consisting of two figures,
Pigure 1 shows the bedrock formations that will be encountered beneath
the unconsolidated surface deposits, Pigure 2 shows the position of
21l wells for which records are available, the class of well at each
location, and the contour line or lines of equal surface elevation.
The elevation at any location can thus be roughly judged from the nearest
contour line, and the records of the wells show at what levels water
is likely to be encountered, The depth of the well can then be
caloculated, and some information on the character and quantity of water
can be obtained from a study of the records of surrounding wells,

GLOSSARY CF TERMS USED

Alkeline. The term "alkalime" has been applied rather loosely
to some ground waters that have a peculiar and disagreeable taste. 1In
the Prairie Provinces, water that is commonly described as alkaline
usuelly contains a large amount of sodium sulphate and magnesium sulphate,
the principal constituents of Glauber's salt and Epsom salts respectively.
Most of the so called alknline waters are more correctly termed sulphate
waters, mgny of which may be used for stock without i1l effect. Water
that tastesstrongly of common salt is described as salby.,.

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

Aguifer or Water-bearing Horizon, A porous bed, lens, or
pocket in unconsolidated deposits or in bedrock that carries water.

Buried pre~Glacial Stream Channels. A channel carved into
bedrock by = stream before the advance of the continental ice~sheet, and
subsequently either partly or wholly filled in by sands, gravels, and
boulder clay deposited by the ice~sheet or later agencies.

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

Coal Seam, ' The same as a coal bed. A deposit of carbonaceous
material formed from the remains of plants by partial decomposition and
brrial, '
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Contour, A line on a map Joining points that have the same
elevation above sea-level.

Continental Ice-Sheet. The great ice~sheet that covered most
of the surface of Canade many thousands of years ago.

Escarpment, A cliff or a relatively steep slope separating
level or gently sloping arens.

Floog Plain, A flat part in a river walley ordinarily above
weter but covered by wpter ~hem the river is in flood.

Glacicl Drift., The loose, uncomdolidated surface deposits
of sand, 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 glacial till or boulder clay. The
glacial drift occurs in several formsa

(1) Ground Moroine. A boulder clay or till plain (includes
areas where the glazcial Arift 1s very thin and the surface uneven).

(2) Terminal Moraine or Moraine. A hilly tract of country
formed by glacial drift that was lald down at the margin of the continental
ice-sheet during its retreat. The surface is characterized by irregular
hills and undrained basins.

(3) Glacial Qubwash. Sand and gravel plains or deltas formed
by streams that issued from the continental ice-sheet.,

(4) Glacial Lake Deposits, Sand and-cliyiplains fdrfied in
glacial lakes 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 first encountered,

mpervious 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 ground vater,

Pervious or Permeabls, 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 tefore it
was covered by the continental ice-~sheet,

Recent Deposits, Deposits that have been laid down by the
agencies of water and wind since the disappearance of the continental
ice~sheet,

Unconsnlidated Deposits. The mantle or covering of alluvium
and glacial drift consisting of loose sand, gravel, clay, and boulders
that overiie the bedrock.

Water-table. The upper limit of the part of the ground wholly
saturated with waker. This may be very near the surface or many feet
below it,

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

(1) wWells in which the water is under sufficient pressure to
flow above the surface of the ground,
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Wells in whic ¢ water 1s under pressure bu oes
(2) 116 in which the water i der p but d
not rise to the surface,

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

table,

BEDROCK FORMATICNS CF WEST-CENTRAL SASKATCHEY.N AND EAST-CENTR.L ALBERTA

The formations thot outerop in west-central Saskatchewan are
an extension of similar formations that occur in east~central Alberta.
They are of Upper Cretaceious age, and consist entirely of relatively
soft shales and sands, with some bands of hard sandstone and layers of

ironstone nodules,

of the formations are shown in the following tables

ngmation

Edmonton

Bearpaw

Pale and
Varlegated
Beds

Bireh lake

Grizzly Bear

Ribstone Creek

Lea Park

Character

Grey to white, bentonitic sauds and
sandstones with grey and greenish
shales; coal seams prominent in some
areas, as at Castor, Alberta,

Dark shales, green sands with smooth
black chert pebbles; partly non-
marine, with white bentonitic sands,
carbonaceous shales or thin coal
sesm8 similar to #hose in Pale Beds ;
shales at certain hKorizons contain
lobster claw nodules and marine fossils;
at other horizons are abundant selenite
erystils,

Light grey sands with bentonite; soft, dark
" grey and light grey shales with selenite
and ironstone; carbonaceous shales and
coal seams; abundant selenite crystals

in certain layers,

Grey sand and sandstone in upper part;
middle part of shales and sandy shales,
thinly laminated; lower part with grey
and yellow weathering sands; oyster bed
commonly at base,

Mostly dark grey shale of marine origin, with
a few minor sand horizons; selenite crystals
and nodules up to 6 or 8 inches in diameter

Grey sands and sandstones at the ‘top and
bottom, with intermediate sands and shales;
thin coal seam in the vicinity of Wainwright;
mostly non~-marine, but middle shale in some
areas 1s marine,

Dark grey shales and sandy shales with nodules
of ironstone3 a sand TO feet thick 110 fegt
below the top of the formation in the Rib~
stone area, Alberta, .

Edmonton Formation

The succession, character, and estimated thickmness

Thickness

Feet
1,000 to
1,150

300 to 600
¥hins
rapidly to
the north~
west

950 to 1,620
in Czar-Tit
Hills areas
may be thin~
ner elsewhere

100 in west,
but less to

east and
south

Maximum, 100

Maximum, 325
at Vking;
thins easte
ward

058 to 1,100

The name Edmonton formatlon was first applied to the beds
containing coal in the Edmonton area, and later to the same beds in
The formation has a total thickness of 1,000 to
1,150 feet, but is bevelled off epstward and the eanst edge of the formation

adjolning areas.
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follows a northwest line from Coronation through Tofield to o point
on North Saskatchewan River about midwny between Edmonton and Fort
Saskotchewan., No Edmonton beds occur northeast of this line, but
the formation becomes progressively thicker to the southwest due to
the fact that the beds incline in that direction and the surface
bevels across them.

The Edmonton formmtion consists of poorly bedded grey and
greenish clay shales, coal seams, and sands and sandstones th-t
contain clay and a white materinl lJmown as bentonite. This material
when wet is very sticky and swells greatly in volume, and when dry
tends to give a white appearance to the .eds conteining it. Such
beds are relatively impervious to water, and at the surface produce
the "burns"™ of barren ground where vegetation is scanty or ebsent,

Water is relatively abundant in the Edmonton form~tion, which
contanins much sond, commonly in the form of isolated lenses distributed
irregularly through the formation, Consequently, there is little
uniformity in the depth of wells even within a small aren. Water also
occurs commonly with coal seams and, unlike the sand lenses, these beds
are much more regular and persistent. In contrast with thc water from
the bentonitic sands, which is generally "soft", water from the coal
seams, s the water from the shallow surface deposits, may be "hard",
The basal beds of the Edmonton formation usually wontain fresh vmater,
but this may become brackish locally where the underlying Bearpaw beds

contain highly allaline or salty water.

Bearpaw Formation

In southern Alberta, where the Bearpaw formntion is thickest,
the beds composing it azre mainly shales th-t have been deposited in
sea water., In the ~rea north of township 32 the formetion thins to the
northwest ~nd becomes a shoreline deposit composed of shales containing
bentonite, impure sands, and thin coal seams. In some areas, as at
Ryley nand near Monitor, and in the Neutral Hills, the Bearpaw contains
pebble beds, At Ryley these are consolidated into ~ conglomerate,
but mostly the pebbles are loosely distributed in shale or sandy beds,

In the area immediately north of township 32 the Bearpaw
occuples a widespread belt beneath the glacial drift, but farther
northwest the belt narrows, and at Ryley and northwestward it is only
a few miles wide, This belt crosses North Saskntchewan River about
midway between Edmonton and Fort Saskstchewan, Bearpaw beds form the
main bedrock deposits of the Neutral Hills. Farther south, where
they have an exposed thickness of at least 400 feet, they contain
green sands, and beds of marine shale interfinger with the bentonitie
shales and sands of the underlying formation. To the north, on the
banks of North Saskatchewnn River, the di-ision between the Bearpaw
and the overlying and underlying formations 1s indefinite, and the
thickness of beds of Bearpaw age is relatively smell,

The water in the Ryley area is from the Bearpaw formntion,
and is salby. In other areas to the south the marine Bearpew
formntion carries green sand beds that yleld fresh water, but commonly
a much better supply is found by drilling through the Bearpaw into the
underlying Pale Beds,

In Saskatchewnn, Be2rpaw beds occur southeast of Maclin and
south of ILuseland and Kerrobert. Only the basal beds are present, and

these contain green sands that are commonly water-bearing.

Pale and Variegated Beds

Underlying the Bearpaw formation is a succession of bentonitic
sands, shales, and sandy shales containing a few coal seams, The upper
part of this successioin, due to the ber.’pnitic content, is commonly
light coloured and has been described a- the Pale Beds, whereas the lower
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part is darker, and is known as Variegated Beds. In part, dark shales
are present in both Pale and Variegated Beds; others are greenish, grey,
brown, and dark chocolate, carbonaceous types. The sands may also be
yellow, but where bentonite is present it imparts a 1light colour to the
beds, Both Pale and Variegated Beds are characterized by the presence
of thin seams of ironstone, commonly dark reddish, but in part purplish,
Selenite (gypsum) oryst~ls are, in places, abundant in the shales.

The best sections of Pnle Beds exposed in the region are
in the Tit Hills, southwest of Gzar. These hills carry a thin capping
of Bearpaw shales, beneath which, and around Bruce Lake, more than 200
feet of Pale Beds are exposed. The total thickness of Pale snd Variegated
Beds in the Tit Hills area is about 970 feet., Variegated 'Beds outerop
near Hawkine on the Canadian National Rallway west of Walmwright, but no
area exposes the complete succession, which is considered to comprise about
200 feet of beds.

Records of wells drilled into the Pale and Variegated
Beds do mnot, in general, indicate lateral persistence of sands for long
distances, nor any uniform average depth to water-bearing sands in a local
area., This points to the conclusion that the sands are mainly local lenses,
but as such lenses are numerous, few wells fail to obtain water. In the
Cadogan area many flowing wells have been obtained from sands about midway
in the succession. In western Saskatchewan Paleland Variegated Beds occur
over a wide area from Maclin and Kerrobert northeast through Wilkie to the
Eagle Hills, south of Battleford. Numerous outcrops occur in the area
south of Unity at Muddy Lake, but south and east around Biggar these beds
are almost wholly concealed by glacial drift.

The water from the sands of the Pale and Variegated Beds
is generally soft. The supply, apparently, is dependent in part on the
size of the sand body that contains the water and in part on the ease with
which water may be replenished in the sand. Small sand lenses surrounded
by shales may be filled with water-that has infiltrated into them, but when
tapped by a well the supply may be very slowly replenished. In many :
instances such wells yield only a small supply, although this is commonly
persistent and regular,

Birch Isake Formation

The Birch Lake formation underlies the Variegated Beds,
but in many areas the division is not sharp. The type area of the
formation is along the north shore of Birch Lake south of Innisfree,
where a section 65 feet thick, composed mostly of sand, is exposed. The
total thickness of the formation in this area is about 100 feet, and
although this is dominantly sand a central part is composed of alternating
thin sand and shale beds. At the base of the formation, in a rumber of
places, is an oyster bed, and this is exposed in a road cut in a section
73 feet thiock on the east side of Buffalo Coulde in sec. 3, tp, 47, rgee 7,
Wa 4th mer. In both upper and lower parts of the formation the sand is
commor.ly massive and outerops tend to consolidate into hard, nodular masses
from a foot to a few feet in diameter, Apparently these are formed through
the deposition of salts from the water that finds an outlet at the outorops.
In fact, in some areas the sand may be traced along the side of a hill by
the presence of small springs or nodular masses of sandstnne,

The Birch Iake formation occurs under the drift and in
outorops in a large ares south of North Saskatchewnn River and northeasd
of a line from Willingdon to Innisfree and Minburn, East of this areas
the southwest boundary is more irregular, but ouberops are persistent on
the banks of Battle River from a fe# miles north of Hardisty to and
beyond the mouth of Grizzly Bear Coulée in tp, 47, rge. 5. It is believed,
too, that a large area near Edgerton and Chauvin is underlain by the Birch
lake formation and that it eztends southeastward into Sgskatchewan around
Menitou Lake ~end southeast to Vera,
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It is thought that the Birch lake formation thins
eastward from its type section at Birch Lake, and thnt it loses its
identity in western Saskatchewan. Deep wells drilled at Czar, Castor,
and elsewhere no longer show the Birch Lake as o clearly recognizable
sand formation, so that its southern 1imit bemeath younger formations
is unknown. Wherever it occurs ar a sand, however, it is water~bearing,
although in some areas the 3and is apparently too fine to yield any
considerable volume of water. In other areas, however, it persistently
yields good wells, There is no apparent uniformity in the character of
the water, which is either hard or soft in different wells in the same
general area. Direct contach with surface vaters thot ¢ ntain caleium
sulphates may in time change a "soft" water well to a"hard" water well,
and many wells are not sufficlently cased to prevent the percolation
of water from surface sands into the well, and hence into the deeper,
soft water producing san's. In ypart this accounts for the change in
character of the water in a well, a feature thnt has been noticed by
manyg well owners.

Grizzly Bear Formation

The type loc: lity for the Grizzly Bear formntion,
which underlies the Birech lake beds, is near the mouth of Grizzly
Bear Coulée; a tributary of Battle River with outlet in tp. 47, rge. 5.
The formotion is mainly composed of dark shales.that were deposited in
sea water., At the mouth of Grizzly Bear Coulde two shale sectionms,
each about 100 feet thick, are separated by a zone of thin sand beds.
It is now recognized that the upper section is the Grizzly Bear shale,
and that the lower one, very similar in character and also deposited in
sea water, occurs in the next lower formation, the Ribstone Creek. The
Grizzly Bear shale contains a thin nodular zone about 50 feet above the
base, that is, at about the centre of the formation. This zone is sandy,
and is believed bto yield water in various wells. Other thin sands, in
places water-bearing, are also present, The impervious nature of the
Grizzly Bear chales makes the overlying Birch Ieake sand a strong acquifer,
as waber collects in the sand above the shale, The contact of the Birch
Iake oand Grizzly Bear formations can be traced in some places by the
oceurrence of springs iscuing from the base of the Birch Lake sand even
where this is not exposed,

Grizzly Bear shales occur in a road cut on the south
side of Battle River near the highway bridge at Fabyan. The shales
in this area are about 100 feet thick, It ie thought they extend as
far west as the Viking ges field, where they have been recognized in
samples from deep wells. It is probable, however, that the shales thin
westwardrand thicken eastward so that their general form is o wedge
between both higher and lower sand beds. The position of the thin edge
of the wedge to the west is unknown, but evidently the Grizzly Bear
marine shale underlies a large area in easbt-central Alberts extending into
Saskatchewan mainly in the area south of Battle River,

Ribstone Creek Formation

The type area of the Ribstone Creek formation is on
Ribstone Creek near its junction with Battle River in tp. 45, rge. 1,
We 4th mer, At this place the lower sand beds of the formation are
well exposed., The upper part of the lower sand member of this formation
outorops on the north side of Battle River, in the northeast part of
sec. 26, tp. 47, rge, 5, near the mouth of Grizzly Bear Coulée, Above it,
higher on the bank and at a short distance from the river, there is a
12 foot zone of carbomaceous and coaly beds in two layers, each about
2 feet thick, separated by © feet of shale, Above this are 90 feet of
dark shales that are thought to have been deposited in sea water, that is,
they are marine shales. These marine shales in turm are overlain by a
sandy zone about 20 feet thick containing oysters in the basal part.
This sandy zone is the upper sand member of the Ribstone Creek formationa
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v .ailrunt ve btas enst and west fr m the Grizzly Bear area but is
probably at no place much more than 50 feet thick.

The lower sand member of the Ribstone Creek formation
also varies in thickness from a minimum of about 25 feet. On the
banks of Vermilion Creek, north of Mannville, the basal sand is ot
least 60. and may be 75.feet thick. It is overlain by shaly sand and
sandy shale beds, which replace the shnle beds in the central part of
the formation as exposed at’ the mouth of Grizzly Bear Coulde, In the
Weinwright aren, where the formation has been drilled in deep wells,
the basal sand is 60 feet thick, with the central part composed of
shale conbaining sand streaks. The upper sand member is about 20- feet
thick in this area, The total thickness of the formation in the
Woinwright area is 180 to 200 feet, but this increases to the west and
in the Viking area exceeds 300 feet.

The Ribstone Creek formation is widely exposed in a
northwest~trending belt in east~cenbtral Alberta. The southwest boundary
cf this norihwest~tronding belt passes through the mouth of Grizzly
Bear Coulée in tp. 47, rge. 5, and beyond to the Two Hills area in tpe«
54, rge. 12, whereas the northcast boundary crosses North Saskatechewan
River southwest of Elk Point and extends northwest to include an area
slightly north of St, Paul des Metis and Vilna ‘to tp. 60, rge. 14.
Within this belt water wells are common in the Ribstone Creek sands,
which are almost without exception water-bearing in some part of the
formatior, The limits of the belt to the northeast determine the
1limits of water from this source, but to the southwest of the belt,
as here outlined, wnter may be obtained in this formntion by drilling
through fhe younger beds that overlie it., The Ribstone Creek sands
are a prolific source of water in many places and hence the distribution
of this formation is of considerable economle importance. Where the
formation consists of upper and lower sands with a centreal shale zone
only the sands are wnter-bearing, although thin sand members may occur
in the shale. Where the formation is largely sand the distribution of
water may be in any part of the formation, although the upper and
lower sands are ‘perhaps the better aquifiers. To the east of Alberts,
nlong Battie River and Big Covlée in Saskatchewan, the Ribstone Creek
sands are marine, Marine conditions apparently become more prevalent
to the southeast and it is believed that in this direction the sands
are gradually replaced by marine shales. Thus at some distance
southeast of Battleford the Ribstone Creek formation loses its identity
-and its equivalents are shales in a marine succession.

Lea Park Formation

The Lea Park formation is largely = marine shale, and
only in the upper 180 feet is there any water. In the Dina ares south
of Lloydminster the upper beds of the Lea Park consist of esilty shales
about 110 feet thick underlain by silty sands 70 feet thick. Below
these sande are marine shales only, and these yield no fresh water
either in east~central Alberta or west-central Saskatchewan, The sand
in the upper Lea Park formation is thus the lowest freshwater aquifer
within a very large area. The extent of this sand in the Lea Park,
particularly to the northeast, is not known, but as the strata in east-
central Alberte have a southwest inclination, progressively lower beds
occur at the surface to the northeast. Thus at a short disbtance beyond
the northeast boundary of the Ribstone Creek formation, as previously
outlined, the sand in the upper Lea Park reaches the surface, and
represents the last bedrock ~equifer in that direction. Farther northeast
water must be obbtained from glacial or surfrce deposits only, In
Alberta this area without fresh water in the bedrock includes the country
north of North Saskntchewan River in the vicinity of Frog Iake and a
ilnrge aren extending to and beyond Beaver River., In this area, however,
more fresh water streams are present than farther south, and bush lands
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help to retein the surface wdters, The area northeast of North
Saskatchewan River in Saskatohewen is almost wholly within the
Lea Park formation, where water can be found only in surface deposits,

WATER ANALYSES

‘Introduction

Analyses were made of water samples collected from a large
number of wells in west~centrsl Saskatchewan. Their purpose was to
determine the chemical characteristics of the waters from different
geological horizons, and thereby assist’in mikding corrélations 8f the.'. "
strata in w'ich the waters occur. Although this was the mair
objective of the analyses, it wassalso realized that a knowledge of
the mineral content of the water is of interest &and velue to the
consumer. The analyses were all made in the leboratory of the Water
Supply and Borings Section of the Geological Survey, Ottawa.

Discussion of Chemical Determinations

The dissolved mineral constituents vary with the material
encountered by the vmter in its migration to the reservoir bed. The
mineral salts present are referred to as the total dissolved solids,
and they represent the re#idue when the water is completely evaporated.
This is expressed -quantitatively as "parts per million", which
refers to'the proportion by weight in 1,000,000 parts of water. A
salt when dissolved in water separates into two chemical units called
"radicels", and these are expressed as such in the chemical analysess
In the one group is included the metallic elements of calcium (Ca),
magnesium (Mg), and sodium (Na), and in the other group are the
sulphate (S04), chloride (C1l), and carbomate (CO3) radicals.

The analyses Indicate only the amounts of the previously
mentioned radicals, thus neglecting any silica, alumina, potash,
or iron that may be present. It will be noticed that in most instances
the total solids are accounted for by the sum total of the radicals as
shown by the analyses. Actually, the residue when the water ie
completely evaporated still retains some combined water of crystallization,
so that the figufes for the "total solids" are higher than the sum
total of the radicals as .determined, ¥These radicals are also
"caleulated in assumed combinations" to indicate the theoretical amounts
of different salts present in the water. The same method wans followed
in each analysis, so that the table presents a consistent record of
the different compounds present.

Mineral €onstituents Present

Calcium. Calcium (Ca) in the water comes from mineral
particles présent in the surface deposits, the chief source being
limestone, gypsum, and dolomite. Fossil shedls provide a source of
calcium, as does also the decomposition of igneous rocks. The common
compounds of calclum are ~gplcium carbomate %baCOs) and calciuvm
sulphate (CaS04),

Magnesium. Megnesium (Mg) is a common constituent of many
lgneous rocks and, therefore, very prevalent in ground weter, Dolomite,
a carbonate of calcium and magnesium, is also a source of the mineral.
The sulphate of magnesia (MgSO4) combines with water to form "Epsom
salts" and renders the water unwholesome if present in large amounts.

Sodium, Sodium (Na) is derived from a number of the important
rock~forming minerals, so that sodium sufiphate and carbomate are very
common in ground waters, Sodium sulphate (Na2804) combines with water
to form "Glauber's salt" and excessive amounts makik!the water umsuitable
for drinking purposes, Sodium carbonate ﬁNa2005) or "black alkali™
waters are mostly soft, the degree of softness depending upon the ratic
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of sodium carbonate to the calclum and magnesium salts. Waters
containing sodium carbonate in excess of 200 parts per million
are unsultable for irrigation purposes~. Sodium sulphate is less

1
"The extrome limit of salts for irrigation is token to be 70 parts
per 100,000, but plants will not tolerate more than 10 to 20 parts
per 100,000 of black nlkali (alkaline carbonates and bicarbonates)"
Frank Dixey in "A Practical Handbook of Weter Supply", Thos. Murby
& Co., 1931, p. 254,

harmful. .

Sulphates. The sulphate (S04) salts roterred to in these
anglyses are calcium sulphate (0&804), mo.gnesium sulphate (MgS0,),
and sodium sulphote (NaoSO4),

Chloride. Chlorine (Cl) is with a few exceptioms, expressed
as sodium chloride (NaCl), that is, common table salt, It is found
in all of the analyses, most of the waters containing less than 200
parts per million, but some as much as 2,000 or 3 ,C00 parts. These
waters have a brackish taste.

Alkalinity., The alkalinity determined in these water
analyses is based on the assumption that the only salts present in
the samples that will neutralize aclds are carbonates, and that,
conseguently. the degree of alkalinity is proportional to the amount
of the carbomate radical (COgz) present.

Hardness, The hardness of water is the total hardness, and
has been determined by the amount of a standard soap solution required
to form o lather that will stand up (persist) for 2 minutes, Hardnesas
is of two kinds, temporary and permanent. Temporary hardness is
caused by calcium and magnesium bicarbonates, which are soluble in
water but are precipitated as insoluble ncormal carbonates by hoiling,
a8 shown by the scale that forms in teakettles. Permanent hardness
is caused by the presence of calcium and magnesium sulphates, and is
not removed by boiling, The two forms of hardness - are not distinguished
in the woter analyses. Waters grade from very soft, to very hard, and
can ve classified according to the following system s

]

The"Examination of Wetersand Water Supplies", Thresh & Beale,
page 21, Fourth™Ed. 1933 .

A vater under 5C dogrees (that is, parts per milliomn) of
hardness may be said to be very soft.

A woter with 50 to 100 degrees of hardness may be said to be
moderately soft,

A water with 100 to 150 degrees of hardness may be said to be
moderately hard.

A vater with more than 200 and less than 300 degress of hardness
nay be said o be hards.

A water with more than 300 degrees of hardness may be said to
be very hard.

Hard waters are usually high in caleium carbonate, Almost
all of the waters froem the glacial drift are of this type, especially
those nbht associated with send and gravel deposits that come close to
the surface.
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In soft water the colcium carbonate has been replaced by
sodium carbonate, due to natural rengente present in the sand and
clays. Bentonite and glauconite are two such reagents kmowm to be
present, Montmorillinite, one of the clay-forming minerals, has the
same property of softening water, ?wing to the absorbed sodivm that
is available for chemical reaction™,

s
Piper, A. M, "Ground Weter in Southwestern Pemnsylvania',
Penn, Geol. Surv,, 4th secries.

If surface water reaches the lower sands by percolating
through the higher beds it may be highly charged with calecium salts
before reaching the bedrock formations containing bentonite or
glaaconite. The completeness of the exchange of enlcium carbonate
for sodium carbonate will, therefore, depend upon the length of time
that the water is in contact with the softening reagent, and also
upon he omount of this material present. The rate of movement of
underground water will, consequentlyv, be a factor in determining the
oxtent of +the reactiom.

The amount of iron present in the water was not determined,
owing to the possibilities of contamination from the iron casings in
the wells. Iron is present in most waters, but the amount mny be
small, Upon exposure to airia red precipitate forms, the water becomes
acid, and, hence, has a corrosive action. When iron is present in
large amounts the water has an inky taste.

WATER ANALYSES IN RELATI(N TC GEOLOGY

Glacial Drift

The quality of the wdter from glacial drift depends largely
on the nature of the deposit from which it comes and on the depth of
the aculfer below the surface. Glacial deposits may be divided roughly
into three types-

(1). Sand and gravel beds that form the surface deposit, such
as outwach materisl and glacial lake sands.

(2). Buried outwash and interglacial deposits between two tills
of boulder clay.

(3). Pockets or lemses of sand an® gravel irregularly distributed
through the till.

Water from surface sand dsposits is normally Bow in dissolved
salts, the total being generally less than 1,000 parts per million.
Where large amounts of limestone occur in the glacial sond and gravel
beds a characteristic comstituent of the glacial water is caleium
carbonate, the amount present werying from 300 to 700 parts per million.

Water from buried outwash deposits contains more dZssolved
salts than the surface sands, a8 the water in order to reach them has
to percolate through overlying +ill. Rain water conteins carbonic acid,
which gote as o solvent and dissolves o great deal of caleium, megnesium,
and sodium from the rock~forming minerals, Sulphate salts are commonly
present, though their proportions vary greatly in the different waters,
The shales that are incorporated in the drift are high in calcium sulphete,
so that the amount of shale prerfent will modify the quality of the water.
The oxlidized upper part of the drift contains less sulphate than the
deeper, less oxidized boulder clay. The character of the water in the
buried outwash deposits will, therefore, depend largely on the
ocomposdtion and amount of till that overlies it,
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Weater from irregularly distributed sand and gravel beds
will vary in its content of dissolved salts depending upon the
character of the material surrounding the reservoir beds, As the
water in this type of deposit does not flow to eny marked extent,
it is apt to be more highly impregnated with soluble salts than where
the underground movement is more rapid. Soft wator in the drift is
mostly confined to shallow wells in sands low im calcium carbonate,
Waters from glacinl lokbrclays are sometimes high in soluble salts,

The sample from a well in glecial lake elay on NJV.-% Eece 27, tpe
42, rge. 17, has 11,040 parts per million of soluble salts, largely’
magnesium sulphote and sodium eulphate. The sample from SE, 3 SeCe
13, tp. 42, rge, 16, which is belleved to come from glacial lake
silts, h~s a very different composition. The total solids in it
are only 440 parts per million, of which 250 are calcium carbonnte.
The grent difference in these wnters is due to the high soluble salt
content that is associnted with the lake clays but absent in the
eilts. Avernge drift water contnins between 1,000 and 3,000 parts:
per millicn of dissolved minernl salis,

Bearpaw Formation

The Bearpaw formaticn consists of dark marine shales and
beds of green sand. Water from these sands hes a total solid count
ranging from 300 to 1,600 parts per million and a hardness of more
than 300 degrees. Calcium cnrbomate is very marked in all samples,
due, perhaps, to the proximity of the water sands to the glacial
drift., Sodlum sulphate is the chief salt precsent, followed by
calcium carbonate, magnesiwm sulphate, magnesium carbonate, and
sodium chloride in decreasing mmounta, These wabters are distinguished
from the overlying drift wabters by being relatively low in total
dissolved solids, and in containing mno calcium sulphate and only
moderate amounts of sodium sulphate, magnesium sulphate, and magnesium
carbonate.,

Pale Beds

Pale Beds underlie the Bearpaw formation, Total solids in
waters from these beds vary from 700 to 1,300 parts per million. The
water is, in most instences, soft, as it contains sodium carbonate in
excess of calcium and magnesium carbonates, but when mixed with surface
water high in calcium carbomate, it will become hard., The high
concentration of sodium salts, especially sodium carbonate, in .
contrast with the calelun and magnesium salts distingulshes this water
from that in Bearpaw sands, The Pale’Beds include much bentonite, and
it is this minerel that acts-as a water softener within the formations
The following analyses are btyplcal of waters from the Pale Beds:

SE.  sec. 16, NE. secs 3, SW.- sec, 7, SE. soc, 21

o

Salts tpe38, rges 21 tpe39, rge. 25, tpe37, rge.24, tp. 38,rge.23
TaC0s 73 18 53 35
Cas0, ; ; ; ;
MgCOg 52 14 45 38
MgS0y - - : ;
Nazcos 297 | G679 464 562

Ne.o504 297 158 266 437
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NaCl P31 45 46 130

Total solidsi 760 1,020 940 1,260
Hordness = 100 20 f 30 75

Varlegated Beds

In Senlac Rural Municipality, Saskatchewan, are a number of wells
that have water very similar in character to theot found in the Bearpaw
formation. These wells tap an horizon that corresponds with the Variegated
Beds in Alberta, although they have not been sepnrated from the Pale Beds,
They are less bentonitic than the Pale Beds and darker in colour. The
vater is hard and has a low dissolved solid content, The three anclyses
given below show a great deal of similarity and su~gest A common horizon.

ENW. sec, 21, é NW. seca 3, SE. sec, 28,
Selts tpedl,rge«26 . tpedl,rge.28 t1r»40,rge 28
G003 250 | 505 125
Cas0y - ; - i
MeCOz . ; 1109 ; 80 155
eSO 149 104 69
EEZCOS E - ; - § -
NSOy T o8 : 132 ; 386
NeCl % 12 5 12 ) 18
Totéivsolids% 640 | 640 " 780
Hardness ; 800 g 600 500

Ribstone Creek Formation

Chemical analyses of water from the Ribstone Creek form~tion vary
more than in the Pale Beds, the reason being that at several different
horizons the sediments show c nsiderable lateral variation. Th2 formation
includes both marine and non-marine beds, thin coal seams being present in
the basal pirt of the formatlon around Paynton, wheress south of Lashburn,
on Battle River, marine fossils were found in strata consider+d to be at
approximately the same horizon, The water analyses show similarities within
limited areas, but long distance correlations cannot be made safely except
for the saline waters that occur in the flowing wells at Vera, Muddy leke,
and at the south end of Tramping lake,., inalyses of these wabers are given
in the following tabie:

© SEesec+25, : SE«56c422,] NEeSeCe36,{ SW,sec.7 :SE,sec.30, : S,seclO,
Salts - tpevdl,rge. | tpudl,rgesi tpedl,rgeds tpedl,rgeitpe38, rgos tp.35,

: 24 24, 24, o4, 22, rge 20,
CaC0s3 ‘ 73 73 iy 73 198 108 90
MelTs T 58 38 52 69 52
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NapC03 129 . 18 1 11 106 . 128
Ne.2S0, 55 . 55 ; 61 L 8L 1 49 % 43
NaCl 2,929 ;-z,oss % 2,690 f 2,863 é 3,531 ; 3,861
Total solids 5,840 3, 460 | 5,120 | 3,200 3,860 | 4,460
Hardness 135  : 90 0 . 100 ¢ 130 % 130

]

The similarlty In these anlayses suggests o common source bed,
The distance between the Tramping Lake well and the Vera wells 1s about
40 miles. This water, which is thovght to come fraom the bascl sand of
the Ribstone Creek formation, is not typlcal of wnter from the same
stratigraphical horizon in the vicinity of Battle River, one reason being,
possibly, that et Battle River the stream has out through the Ribstone
Creoek formation exposing the sand members along itc banks. This may
cause a more rapld movement of the underground water in this area than
farther tsouth, and it is known that the rate of flow is a controlling
factor that grverns the change of caleium carbonate to sodium carbonate
when the softening reagents of bentonite or glauconite are present in the
sand .

Some of the soft waters from the Ribstone Creek formstion cannot
be distinguished from those of the Pale Beds, whereas others are oulte
different. The following anslyses illustratetsome of the different types
of water from this formation:

Se.sec. 'Ind.Agent§ SW.sece NE.Sec. %Se.sec. NE.sec. NW.sec,

11, tp. Little 24, tp. 36, tpse 26, tp. 36. tps 22, tp.

46, rge. Pine I.R. 46, rgo. 43, rge. 43, rge. 41, rgeq 42, rge,
Salts . 28 , 2L . 18 i 18 '\ 24 . 23
aC0g 90 90 410 . T3 8 . 75 - 125
Ca804 . - . - é - : - - E - -
MgCO, .97+ 59 186 - 38 . 31 88 . 9T
Na,Og 217 | 392 - = . 283 592 ; 126 . 196
NapSO, 1,644 | TT7 . 2,518 ¢ 225 . 522 61  .1,541
NaCl ;249 | 63 76 . 12 P83 2,690 i Tl
Total solids 2,220 | 1,840 5,000 1620 1,260 3,120 ‘1,800
Bardness 280 160 7850 %110 35 . 110 é_ 600

The above chemical analyses show such a wide range in the
dissolved salts present in the different waters in the Ribstone €reek
formation that they cannot be used for correlation purposes over a large
aree .

Conclusions 7

(1) In most instances water from glacial drift is ocuite
different from water from bedrock,

(2) Some of the bedrock ¥orizons carry waters that show definite
chemical characteristics.

(3) Most waters from glacial till carry total solids ambunting
to between 1,000 andn8,000 parts per million.
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(4) Bedrock waters are oommonly low in dissolved salts,
Exoceptions to this are to be found in water from the Ribstone Creek
formation.

(5) Water from the Bearpaw formation is hard. Ln average
of ten wells gave a total solid conbtent of 1,100 parts per million.

(6) Water from the Variegated Beds resembles that from the
Bearpew formation, .

(7) Weters from the Pale Beds is mostly soft, An average
of ten wells gave a total solid of 1,000 parts per milllon.

(8) 411 soft watere contain sodium carbomate (NasC#3), which

is present in water from the Pale Beds and Ribstone Creek formations
but absent from the Bearpaw formation and Variegated Beds,
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LOCAL TMPROVIAMENT DISTRICT; NO. 559, SASUATCHIWAN

The =iaa 1s a comparatively flat plain slopin, gently
to the north. IH is drained by numerous small strsams that
unite to form 2:bbit and Horschsad Ceesks, Too surfoce deposit
of boulder till is in places covercd by local deposite of sand,
erevel, and lak: elars, the last occurring on the flat plain
whonu R Jbbit cnd IL rsxhvmg Craecks in tOWPShlpS 57 and 53,

setions of boulder till cre exposaed in Gutbanks alonm H rschead
urcuk one of thesa, in sce. 4, tp, 58, .ge, 20, bblng about 50
foet thick and composod almost antiraely of brown boulder clay.
Blue clay is cxposced at the bottom of the bonk, and & foot of
lake silts on tho top. The lattor were not obsorvoed clscwhar:
in thz wvieinity. Springs occur at the contact betwoen the brown
and blue boulder clays,.

N. outerops of the undorlyin, bodrock werc found in
this district, and as the material from the wolls gave no
indication of bedrock strata it is concluded that the surface
dsposit is very thick. Iv is impossible to determine from the
information availabls to what sxtent the height of land is due
to a risc in tho bodrock surfoce or to accumulated glacial drift,
but it 1s probable that thc wabtershed is controlled by the
underlying badrock strata and that the pruscnt drainage systen
is very similar to that in pro-glacial time.

The ground-wa ter supply is obbtaincd from comparatively
shallow wz2lls in the surface duDOSlt. M>st of thesc wells «re
lecss than 25 fost decp, and the aguifcrs arc closcly parsllcl
with tho surfaov, sloping to the north, H.. ever, this docs
not prove the cxistence of a continuous bed of sunu ané gravel,
though the largu numbor of shallow wells indiec: t6s much sand
ana gravel in the upper part of the drift, In tp. 57, rae. 21,
the water supply is not as adsequ..t. as in the township to the

.st, and it is vory probable shat this supply will comtinuc
to decrcase with morc oxtensive cultivetbion and that a source
for new suppliecs will hrve to bc sought. Thce charcctc: of the
drift and the possibilitics of furthoer rescrvéir beds can
only bc dotermined by test digging, bubt from prescnt
nowlidgs of ths doposit it is anticipated th-t water
horizons will be foun ! bolow those ~lrcady tapped.
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WELL RECORDS— 10CAL IMPROVEMENT DISTRICT, NO. 559, SASKATCHEWAN.
 LocaTioN : ' HEIGHT 10 WHICH | o NCIPAL WATER-BEARING BED | i TEMEP | USE TO
~ TYPE DEPTH | ALTITUDE ’
WELL OF OF WELL | N CHARACTER 0’1{" = &,Zl':'g; YIELD AND REMARKS
No. Y | Sec. | Tp. | Rge. | Mer WELL WELL | (above sca Igég\f;a((c;) Elev. | Depth | Elev. | Geological Horizon O WATER vz: °1§) 1S PUT
NE 31| 56 20I 3 dug 23 1925 23 | 1902 Glacial hard D.S. Good supply
NE | 32 " 27 | 1945 | - 23 |1922 27| 1918 " " D.S. Good supply in sand
Nw ' 33 " 26 1943 26 | 1917 " " D.s. Good supply in sand
| i
'NW 19 56,21 3 dug 15 | 2005 10 |1995 | 15| 1990 Glacial hard D.S. |Good supply in clay
NW 30 " 30 | 1986 25 | 1961 " " D.S Good supply in sand
w31, " 15 | 1978 15 | 1963 " " D.S. |Sufficient supply in clay
NW |35 " 22 | 1874 | - 18 |1856| =22 | 1852 " " D.S. Good suprly in sand
'Sg _%i 57|19 | 3 dug ig iggg 14 | 1869 Glacial h&rd D.S. |Good supply in yellow sand
NW |32 " 10 | 1856 8 1848 ig igig . D.S. |Limited supply in blue clay
- soft D.S. |Limited supply '
SE | 2157|120 |3 | dug | 12 | 1907 12 | 1895 Glacial hard D.S Good s
S. upply in clay
SW | 3 : 10 | 1928 10 | 1918 n " D.S. |Good supply in sand
NE | 4 14 | 1911 14 | 1897 " " D.S. |Good supply in send /
NW | 4 " 23 | 1926 | - 6 (1920 | 23 | 1903 " " D.S. |Good supply in gravel
NE | 5 " 22 | 1906 | - 19 |1887 | 22 | 1884 " " DS, |Good supply im sand
NE | 7 " 17 | 1869 17 | 1852 " " D.S. |Good supply inm ol
SE | 8 " 14 | 1899 | - 11 |1888 | 14 | 1885 " " D.S. |Good supply in sand vein
NE |10 " 10 | 1907 10 | 1897 " . S0 | goog SePplY
NE |15 " 20 | 1883 " . D.S. |Good supply in clay and sand
SE |16 " 24 | 1907 22 iggg . " D.S. |Good supply in sand
Sw | 20 " 27 | 1ss8 27 | 1859 ; . D.S. gOOd supply in clag
NE |20 " 12 | 1853 | - 9 |1844| 12 |1841 i " D:S. |Good supply in sand
SW |21 " 10 | 1871 | - 7 (1864 | 10 | 1861 " " D.S. |Bood upply i 1 and a
21 " 12 | 1861 | - 8 |1853 | 12 | 1849 " " D.S. ngi sgpp y 1n grave dan sen
25 " 12 1873 - 10 1863 12 | 1861 " " D.C‘. G dte stlxp‘piy . Sail
o8 " D.S. Good supply in gravel
20 1861 - 12 1849 12 ' 1849 " n
30 " 24 1830 - - DoSo GOOd s\lpply 1n Sand Vein
14 181s¢ 24 1806 " "
3] " 13 79 D.S. |[Good supply in clay .
1792 - 7 11788 13 | 1779 " " D G
39 . " 17 1797 |~ 7 [1790 17 | 1780 " . S. ood supply in gravel
%3 " 10 |1781 |- 5 [1776 | 10 |1771 ; " D.S. Good supply in gravel
W (34 " 12 | 1829 12 | 1817 ; " D.S. |Good supply in sand
E |38 " 26 | 1848 26 | 18a2 ) " D.S. |Good supply in fine sand
D.S. |Gooed supply in gravel
. . NOTE—AIl depths, altitudes, heights and elevations (D) Domestic: (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
: given above are in fect. (#) sample taken for analysis. ‘
_"" = “
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B 4-4
WELL RECORDS— LOCAL IMPROVEMENT DISTRICT, NO. 559, SASKATCHEWAN.

: TN i '
o LOCATION . |DEPTH ALTITUDEi g}i‘fgg e PRINCIPAL WATER-BEARING BELC | I TEME. ;’Vs: o
OF OF WELL ARACTE OF ICH
No. Y Sec. | Tp. | Rge. | Mer. WELL WELL (‘R:::nua ?32?:\:/ (( j- )) Elev. Depth Elev. Geological Horizon OF WATER “{ATER WATER YIELD ARD REMARES
Surface ' ' (in °F.) IS PUT
Sw | 2 5721 | 3 dug 16 1885 ~ 13 | 1872 16 | 1869 Glacial hard D.S. | Good supply in gravel
NE | 3 " 8 1900 -~ 6 |1894 8| 1892 " " D.S. | Good supply in gravel
SW | 4 " 7 1916 - 3 (1913 7| 1909 i n D.S. Good Supgly in gand .
SE | 5 | " 25 | 1907 | - 23 |1884| 25| 1882 " " D5 | Iimited supply in bl
SW | 8 | " 15 | 1940 15| 1925 " " ‘s, od supply 1n blue clay
sw | | " 1a 1063 12| 1949 " . D.S. | Limited supply in clay
NW 9 | | " a2 | 1932 | --27 |1905| 42| 1890 " " D5 Sood §3§§i§ in Sana
gx ii " eg igig _ 53 | 1863 62 %ggg ‘ " " D.S. good supply. Flows intermittantly
S | 16 ' | 35 ) 1929 - 8118781 55 1oT% " " DS | el oaToy 17 fa sand
SE | 18 " 51 | 1871 | - 34 |1837| 51| 1820 " n D.S. | Good supply in clay
SE | 18 w201 1950 | 21900 " " D.S. | Limited supply in clay
SW | 18 " 22 .| 1916 gg"igég " " ore Limited sfpp}y ' gravel
. .S. | Good supply in clay
SE | 20 " - ’ 3
3 AR T : 25 |t ety fr
SE |22 " 19 1863 - 17 |1846 19 | 1844 " " D:é: Goodl Supplg in =and
NE 23 " 14 | 1810 | ~ 12 |1798|. 14 | 1796 " " D.S. | Good supply in sand
SW |24 " 12 | 1848 | - 9 |18®™ | 12 | 1836 " " D.S. | Good supply in gravel
ﬁg gg . 15 | 1795 =~ 13 (1782 | 15 1780 : n D.S. | Limited supply in blue clay
N | 27 ; 23 1805 | - 21 |1784 | 12| 1793 " " D.S. | Limited supply in gravel
SE | 59 ; 1l 1830 17 | 1813 . D.S. | Good supply in gravel
SW |28 " % iggg 6 1799 s i?SZ " " S ﬁﬁﬁei suopy " plue eley
- . ed supply
gg gg " %g iggg %g iggg : §°f§ D.  Good supply in gravel
NW |32 " 40 | 183 | - 10 [1818| 40 | 1788 " " §:S° éé%étiipsf?pii sand
SW |33 " 14 | 1792 | - 3 |1789 14 | 1778 " soft D.S. | Good supply in gravel
ﬂg gi ; ;g i;gg - 111788 %g i;gg : hgrd D.S. |Good supply in gravel
SW |35 " 14 1807 13 1794 14 | 1793 " " D.S. |Limited supply in blue clay
- D.S. |Limited supply in sand
_=__1———_=_—_==-=.—_—======—
NW 2 58| 191 3 dug 20 1860 - 18 11842 20 | 1840 Glacial hard D. Limited supply
SW| 4 " 28 1870 22 | 1848 " " D.S. |Limited supply .
gg 5 . 14 1860 12 [1868 12 loae " ; s Limived Suppy in blue clay
- .S. mited s
SW| 6 " 20 1843 - 18 |1825 20 | 1823 " " D. |Limited Sgggl§ in clay
NE| ? " 6 | 1736 | - 3 |1733 6 | 1730 " " D.S. |Good supply in gravel
NW| 8 n 12 1780 - 10 (1770 10 | 1770 " " D.S’ Limitedps ply in sand
NE| 8 " a7 | 1800 | - 34 [1766 ' 37 | 1763 " " D 5. |Good supply in fine sand
NW| 9 " 18 | 1820 | ~ 16 (1804 18 ' 1802 " " D.s: Good suggly in fine sand
NE| 9 " 28 | 1840 | - 25 (1815 | 28 1812 " . D.S. |Limited su
.S. prly in clay
NW| 2 (58| 20 3 dug 40 | 1785 - 10 (1775 ig i;45 Glacial hard D.S. |Good supply in sand
NE| 4 " 18 1768 52 LA " D.S. |Good ly § da
SE| 6 " 16 1778 - 14 [1764 16 | 1762 " L . D.s. Ggod ::gglg 12 ::Sd
NE| 7 : 26 1775 26 | 1749 : " D.S. |Good supply in sand
SE 5 " W | 1787 6 1781 11 | 1746 " ; D5, |cecd Y 12 ey Fpove olay
NW|10 " 18 1736 - 13 (1723 18 | 1718 " " D.S. |Good supply in sand
Nw(1ll " 20 | 1745 - 16 1729| 18 [ 1727 " " S. Good supply in sand

NOTE—AII depths, altitudes, heights and elevations (D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
given above are in feet. (#) Sample taken for analysis.
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WELL RECORDS— LoCAL IMPROVEMENT DISTRICT, NO. 559, SASKATCHEWAN. >
T ! ! ! |
LOCATION | { | Wanen wiLt mien | PRINCIPAL WATER BEARING BED | tEMp. | USE TO .
. TYPE DEPTH | ALTITUDE )
WELL OF OF WELL CHARACTER OF WHICH YIELD AND REMARKS
No. (above sea | ADove (+) . . OF WATER WATER| WATER
~ 14 | Sec. | Tp. | Rge. | Mer. WELL WELL level; B;lgr;a(c -e-) Elev. Depth Elev. Geo'ogical Horizon (in °F.) 1S PUT
SE| 2 |68 21 3 dug 15 | 1766 15 [ 1751 Glacial hard D.S. |[Limited supply in blue cla
Sw| 3 "o 17 | 1777 17 (1760 " " D.S. |Good supply in clay .
SW| 4 " 14 | 1820 - 12 1808 14 | 1806 " " D.S. |Good supply in gravel
NW| 4 ' " 20,1793 20 (1773 " " D.S. |Limited supply in sand
NE| 5 | " 27 | 1805 27 |1778 " " D. Limited supply
SW| 5 " 20 | 1829 - 18| 1811 20 | 1809 " " D.S. |Good supply in sand
NW' 6 " 22 | 1801 | . 22 1779 " " D.S. |[Gcod supply in sand
NE | 7 " 25 | 1791 - 13| 1778/ 25 |1766 " " s/ D.S. |Good supply in gravel
SW| 8 " 20 [-1787 20 | 1767 " " D.S. |[Good supply in sand
Sw,| 9 " 23 | 1791 23 | 1768 " " D.S. |Good supply in clay
NE (10 " 36 | 1791 36 |1755 " " D.S. |Good supply in clay
/
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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