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INTRCDUCTICN

Information on the ground-water resources of east-central
Alberts and western Saskatchewnn was collected, mostly in 1935, during
the progress of geological investigatirns for oil ond gas,. The region
studied extends from Edmonton in the west to Battleford in the east,
and from township 32 on the south to township 59 in western Alberta,
townehip 63 in eastern Alberta, and in part as far north as townchlp
56 in western Saskstchewan.

This region is crossed by North Saskatchewvan and Battle
Rivers, and includes other more or less permanent stresms. Lost of
the lakes within the area, however, are alkaline, and wnter 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 oil and gas, however, the bedrock wells were used to
trace the lateral extent of geological formations, with the result that
the records deal more particularly with this type of well. No detailed
studies were made of the glacial moterisls in relation to the water-supply,
nor were the glacial deposits mapped adequately for this purpose. In
almost all of the reglon investigated in Alberta, nd in 21l 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 obtained mostly from the well owners,
some of whom had acquired the land after the water supply had been found,
and hence had no personal kmowledge of the water-bearing beds that had
been encountered in their wells. Also the elevations of the wells were
taken by aneroid 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
Vencouver, and C, 0. Hage, until recently a member of the Geological
Survey. The oil 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 essentlal information pertaining to ground-water conditions
is being issued in reports.that in Sasketchewan aover each munlcipality,
end in .Jlberta cover each square block of sixteen townships beginning at
the 4th meridian and lying between the correction lines. The secretary
Preasurer of each municipality in Saskatchewan and Alberta will be
supplied with the information covering that municipality. Coples of the
reports will also be available for study at offices of the Provincial
and Federal JGoverrment Departments. Further assistance in the
interpretation f the reports may be obtained by applying te the Chief
Geologiet) Geolngical iSurvey, Ottawn. 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 available data listed in the well
rocords. 'These should bec consulted to see if a supply of water is

*likely to be fcund in shallow wells sunk in the glacial drift, or whether
a better supply may be obtained at greater depth in the underlying
bedrock formetions. Thhk wells in glacial drift commonly show no
regional level, as the sands or gravels in which the water occcurs 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 tThis
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 elevetion ~f 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 4 to 8, which describes
these formations and gives their thickness and sequence. Where the
level of the water-~bearing dand is known, 1ts depth at any point can
easily be calculated by substracting its elevation, 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,
Figure 1 shows the bedrock formations that will be encountered beneath
the unconsolidated surface deposits. Figure 2 shows the position of
all wells for which records are available, the class of well at each
location, and the conbour line or lines of equal surface elevations
The elevation at any location oan thus be roughly judged from the nearest
contour line, and the records of the wells show at what levels water
is l1likely to be encountered,. The depth of the well can then be
calculated . and some informotion on the character and quantity of water
can be obtained from a study of the records of surrounding wells,

GLOSSARY ¢F TERWMS UCED

ilkaline. The term "alkaline" has been applied rather loosely
to some ground waters that have a peculiar and disagreeable taste. In
the Prairie Provinces, water that is commonly described as alkaline
usually 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 11l effect. Water
that tastesstrongly of common salt i1s described as saltby,

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

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

Buried pre~Glacial Stresm Channels. A channel carved into
bedrock by o streem before the adwvance of the continental ice~sheet, and
subsequently either pertly or wholly filled in by sands, gravels, and
boulider 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
meterinl formed from the remains of plants by partial decomposition and
burial,
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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 jce-=sheet that covered most
of the surface of Canada many thousands of years ago.

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

Floog Piain. A flat part in a river wvnlley ordinarily above
water but covered by water ~hen the river is in flood.

Glacial Drift, The loose, uncomdolidated surface deposits
of sand, gravel, and clay, or a mixbure of these, that were deposited
by the continental ice~sheet. Cley containing boulders forms part of
the drift and is referred to as glacial till or houlder clay. The
glacial drift occurs in several formssa

(1) Ground Moraine. A boulder clay or till plain (includes
areas where the glacial Arift is very thin and the surface uneven).

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

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

(4) Glacial Iake Deposits., Sand and-cliayiplains forted 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 water.

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 sandstonea

Pre~Glacial ILand 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 and wind since the disappearance of the continental
ice-sheet,

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

_ Water~table. The upper limit of the part of 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 is obtained they are referred to as dry holes.
Wells in which water is encountered are of three classesgy

(1) Wells in which the water is under sufficient pressure to
flow above the surface of the ground,
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(2) Wells in which the water is under pressure but does
not rise to the surface.

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

BEDRCCK FORMATI(NS COF WEST-CENTR/\L SASKATCHE.N AND E.LST-CENTR.AL ALBERTA

The formations that outerop in weste~central Saskatchewan are
an extension of simllar 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. The succession, character, and estimated thickness
of the formations are shown in the following tables

Formation Character Thickness
- - Foet
Edmonton Grey to white, bentonitic sauds and 1,000 to
sandstones with grey and greenish 1,150
' shales; coal seams prominent in some
areas, as at Castor, Alberta.
Bearpaw Dark shales, green sands with smooth 300 to 606
black chert pebbles; partly non- $hins
marine, with white bentonitic sands, rapidly to
carbonaceous shales or thin coal the northe
seams similar to bhose in Pale Beds ; wesbt
shales at certain Horizons contain
lobster claw nodules and marine fossils;
at other horizons are abundant selenite
erysbils.

Pale and Light grey .sands witl bentonite; soft, dark 950 to 100
Variegated grey and light grey shales with selenite in Czar-Tit
Beds and ironstone; carbonaceous shales and “Hills area}

coal seams; abundant selenite crystals may be thin~
in certein layers, ner elsewhere

Birch Iake Grey sand and sandstone in upper pert; 100 in west,

middle part of shales and sandy shales, but less to
thinly laminated; lower part with grey east and
and yellow weathering sands; oyster bed south

commonly at base.

Grizgzly Bear 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

Maximum, 100

Ribstone Creek Grey sands and sandstones at the top and Maximum, 325
: bottom, with intermediaste sands and shales; at Viking;
thin coal seam in the vicinity of Wainwright; thins easte
mostly non~marine, but middle shale in some werd
areas 1s marine.

Lea Park Dark grey shales and sandy shales with nodules
of ironstones a sand 70 feet thick 110 feet
below the top of the formation in the Rib~
stone area, Alberta .

Edmonton Formation

The name Edmonton formation was first applied to the beds
containing coal in the Edmonton area, and later to the same beds in
edjoining areas, The formetion has a total thickneses of 1,000 to
1,150 feet, but is bevelled off ecstward and the east edge of the formation

05¢ to 1,100
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follows a northwest line from Coronation through Tofield to = point
on North Saskatchewan River about midwny between Edmonton and Fort
Saskotehewan., No Edmonton beds occur northeast of this line, but
the formation becomes progressively thicker to the southwest due to
the fact thot the beds incline in that direction and the surface
bevels across thenm.

The Edmonton formtion consists of poorly bedded grey and
greenish c¢lay shales, coal seans, and sands and sandstones thet
contain clay and a white material lmown as bentonite. This material
when wet is very sticky and swells greatly im volume, and when dry
tends to give a white appearance to the eds conteining it, Such
beds are relatirely impervious to wvater, and at the surface produce
the "burns"™ of barren ground where vegetation is scanty or shsent.

Waber is relatively abundant in the Edmonton form~tion, which
contains much sand, commonly in the form of isolated lenses distributed
irregularly through the formation, Consequently, there is little
umiformity in the depth of wells even within 2 small aren. Water also
occurs commonly with ¢oal seams and, unlike the sand lenses, these beds
are much more regular and persistent. In contrast with the wmter 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 sontain fresh water,
but this may become brackish locally where the underlying Bearpaw beds

contain highly allnline or snlbty water.

Bearpaw Formation

In southern Alberta, where the Bearpaw formntion is thickest,
the beds composing it are mninly shales th-t have been deposited in
sea water. In the area north of tovmship 32 the formation thins to the
northwest and becomes a shoreline deposit composed of shales containing
bentonite, impure sands, and thin coal seams. In some areas, as at
Ryley and near Monitor, and in the Neutral Hills, the Boarpaw contains
pebble beds. At Ryley these are consolidoted into -~ conglomerate,
but mostly the pebbles are loosely disbributed in shele or sandy beds,.

In the area immediately north of township 32 the Bearpaw
ocguples 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 Sasketchewan, Bearpaw beds form the
main bedrock deposits of the Neutral Hills. Farther south, where
they have an exposed thickmess of at least 400 feet, they contain
green sands, and beds of marine shale interfinger with the bentonitie
shales and sands of the underlying form~tion. To the north, on the
banks of North Saskatchewnn River, the division between the Bearpaw
and the overlying and underlying formations is indefinite, and the
thickness of beds of Bearpsw age is relatively small,

The water in the Ryley area is from the Bearpaw formntion,
and is salty. In other areas to the south the marine Bearpaw
formation carries green sand beds that yield fresh water, but commonly
a much tetter suprly is found by driliing through the Bearpaw into the
underlying Pale Beds,

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

these contoin green sands that are commonly water-bearing.

Pale and Variegated Beds

Underlying the Bearpaw formation is a succession of bentonitie
sands, shales, and sandy shales containing a few coal seams, The upper
part of this succeseisn, due to the ber "nnitic content, is commonly
light coloured and has been described as the Pale Beds, whereas the lower
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part 15 darker, and is knowz as Variegated Beds. 1In 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 precent it imparts a light colour to the
beds. Both Pa_.e and Variegated Beds are characterized by the presence
of thin seams of ironstone, commonly dark reddish, but in part purplish,
Selenite (gypsum) cryst~is are, in pleces, abundent in the shales.

The best sections of Pale Beds exposed in the region are
in the Tit Hills. southwest of Cuar. These hills carry = 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 and Variegated
Beds in the Tit Hills area is about 970 feet. Variegated Beds outerop
near Hawkliis or the Canadiasn National Raliway west of Waimwright, but no
ares 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 nob, in general; indicate labteral persistence of sands for long
distances; nor any uniform average depth to water-bearing sands in a local
area, Thir 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 mony flowing wells have been obtained from sands about midway
in the succescion. In western Saskatchewan Paleland Variegated Beds occur
over a wide erea from Maclin and Kerrobert rortheast through Wilkle to the
Begle Hills. south of Battleford. Numerous outcrops occur in the area
south of Uniby at Muddy Leke; but south and east around Biggar these beds
are almost wholly cecncealed by giacial drift,

The water from the sands of the Pale and Variegated Beds
is gepnerally 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 watcr *that hos 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 Iake Foggg?ion

The Birsh leke 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 Iake south of Innisfree,
where a section 85 feet thick, composed mostly of sand, 1s exposed. The
tobtal thickness of the formatiorn in this area is about 100 feet, and
although this is dominantly sand a central part is composed of altermating
thin send and shele beds. At the base of the formation, in a rumber of
places, is an oyster bed; and this 1s exposed in a road cut in a section
73 feet thick on the east side of Buffalo Coulée in sec. 3, tpe. 47, rges. 7,
W. 4th mer - Jn both upper and lower parts of the formation the sand is
commorly massive and ouberops 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 ouborops.
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 sandstone,

The Birch Iake formation accurs under the drift and in
outereps In a large area south of North Saskalchewan River and northeast
of a line from Willingdon to Innisfree and Minburm, East of this area
the southwest boundary is more irregular, but outerops 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 formatior. and that it extends southeastwnrd into Sasksbohewnn around
Menitou lake ~and scutheast bo Vera.
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It is thought that the Birch lake formation thins
eastward from its type sectlon at Birch Lake, and that it loses its
identity in western Saskatchewan. Deep wells drilled at Czar, Castor,
and elsewhere no longer show the Birch Lake as a clearly recognizable
sand formation, so that its southern limit beneath younger formations
is unknown, Wherever 1t occurs ar o sand, however, it is water-bearing,
although in some areas the sand is apparently too fine to yield any
considerable volume of water. In other areas, however, it persistently
rields 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 contict with surface vaters theot ¢ ntain calecium
sulphetes may in time change a "soft" water well to a"hard" water well,
and many wells are not sufficiently cased to prevent the percolation
of water from surface sands into the well, and hence into the deeper,
soft water producing san”s. In part this accounts for the change in
character of the water in a well, a feature thot has been noticed by
many well owners,

Grizzly Bear Formation

The type lociliby for the Grizzly Bear formation,
which underlies the Birch Lake beds, is neer the mouth of Grizzly
Bear Coulée, a tributary of Battle River with outlet in tp. 47, rge. 5,
The form~ntion 1s mainly composed of dark shales.that were deposited in
sen water. At the mouth of Grizzly Bear Coulée two shale sections,
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 conbteins 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 to yield water in wvarious wells. OQther thdn sands, in
places water-bearing, are nlso present. The Impervious nature of the
Grizzly Bear shales makes the overlying Birch Lake sand a strong acquifer,
as water collects in the sand above the shale, The contact of the Birch
Lake oand Grizzly Bear formntions can be traced in some places by the
ocourrence of springs iscuing from the base of the Birch ILake 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 Fabysn. The shales
In this area are about 100 feet thick. It is thought they extend as
far west as the Viking gas field, where they have been recognized in
semples from deep wells, It is probable, however, that the shales thin
westwardrand thicken eastward so thet their general form is = 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 ares in east-central Alberta 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 mnear its junction with Bmttle River in tp. 45, rge. 1,
. 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
oubtcrops on the north side of Battle River, in the northeast part of
sec. 26, tp. 47, rge. 5, near the mouth of Grizzly Bear Coulbe, Above it,
higher on the bank and at a short distance from the river, there is &
12 foot zone of ocarbomaceous 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 turn 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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It thickens to the east and west fr-m the Grizzly Bear areo 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 sbout 25 feet. On the
banks of Vermilion Creek, morth of Mannville, the basal sand is ~t
least 60, and may be 75,feet thick. It is overlain by shaly sand and
sandy shale beds, which replace the shale beds in the central part of
the formation as exposed &%’ the mouth of Grizzly Bear Coulde. In the
Wainwright area, where the formation has been drilled in deep wells,
the basal sand is 60 feet thick, with the central part composed of
shale containing sand streaks. The upper sand member 1s about 20 feet
thick in this area. The total thickness of the formation in the -
Wainwright area is 1¢¥0 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~central Albertn. The southwest boundary
of this northwest-trending belt passes through the mouth of Grizzly
Bear Coulée in tp. 47, rge. 5, and beyond to the Two Hills area in tpe
B4, rge, 12, wherens the northesast boundary crosses North Saskatchewan
River southwest of Elk Point and extends morthwest to include an area
slightly north of St, Paul des Metis and Vilne +to tp. 60, rge. l4.
Within this belt water wells are common in the Ribstone Creek sands,
which are almost without exception wnter~bearing in some part of the
formation, The limits of the belt to the northeast determine the
1limits of wabter from this source, but to the southwest of the belt,
as here outlined, weter may be obteined in this formetion by drilling
through $he 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 economlc importance. Where the
formation consists of upper and lower sands with a central shale zone
only the sands are water-bearing, although thin sand members may occur
In the shale. Where the formation is largely sand the distribution of
water may be in any pert of the formation, although the upper and
lower sands are perhaps the better aqukfiers, To the east of Alberta,
nlong Battle River and Big Coulée in Saskatchewan, the Ribstone Creek
sands are marine. Marine conditinns apparently become more prevelent
to the southeast and it is believed that in this direction the sands
ars gradually replaced by marine shales. Thus at some disbance
southeast of Battleford the Ribstone Creek formation loses its identity
and its equlvalents are shales in a morine succession,

Iea Park Formation

The Lea Park formetion is largely = marine shale, and
only in the upper 180 feet is there any water, In the Dina area south
of Lloydminster the upper beds of the Lea Park consist of silty shales
about 110 feet thick underlain by silty sands 70 feet thick. Below
these sands are marine shales only, and these yield no fresh water
elther in east~central Alberta or west-centrnl Saskstchewan, 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 Alberts have a southwest inclimation, progressively lower beds
occur at the surface to the northeast, Thus at a short distance 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 ~mquifer in thet direction. Farther northeast
wnter must be obtained from glacial or surface deposits only, In
Alberte this area without fresh water in the bedrock includes the country
north of North Saskntchewan River in the vicinity of Frog Lake and a
llnrge aren extending to and beyond Beaver River, In this area, however,
more fresh water straame are preseat than farther south, and bush lands
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help to retain the surface witers, The area northeast of North
Saskatchewan River in Saskatchewsn is almost wholly within the
Lea. Park formatiom, where water can be found only in surface deposits,

WATER ANALYSES

Introduction

Analyses wore made of water samples collected from a large
number of wells in west-central Saskatchewan. Their purpoce was to
determine the chemical characterigtics of the waters from different
geological horizons, and thereby assibt’in mikdng correlations of thec .
strata in wiich the waters occur. Although this was the main
objective of the analyses, it wasralso realized that a knowledge of
the mineral content of the water is of interest sand value to the
consumer. The analyses were all made in the laboratory 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 water in it. migration to the reservoir bed. The
mineral salts present are referred to as the totael dissolved solids,
and they represent the reaidue when the water is completely evaporated,
This 1s 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
"radicals", and these are expressed as such in the chemical analyses,
In the one group is included the metallic elements of caleium (Ca),
magnesium (Mg), end sodium (Na), and in the other group are the

sulphate (S04), chloride (C1), 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 thet 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 is
completely ewvaporated 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 was followed
in each analysis, so that the table presents a consistent record of
the different compounds present.

Mineral €onstituents Present

Caleium. Calcium (Ca) in the water comes from mineral
particles present in the surface deposits, the chief source being
limestone, gypsum, and dolomite. Fossil shedls provide a source of
calecium, a6 does also the decomposition of igneous rocks. The cormon
compounds of calcium are ~gslcium carbonate %CaCOg) and calcium
sulphate (CaSt4). . .

Vagnesium. Megnesium (Mg) is a common constituent of many
igneous rocks and, therefore, very prevalent in ground water., Dolomite,
a carbonate of calcium and magnesium, is also a source of the mineral,
The sulphate of magnesia (MgSOz) combines with water to form "Epsom °
salts" and renders the water umwholesome if present in large asmounts.

Sodium, Sodium (Na) 1is derived from a number of the important
rock~forming minerals, so that sodium supphate and carbonate are very
common in ground veters, Sodium sulphate (Na2S0,) combines with water
to form "Glauber's salt" and excecsive amounts mekik!the water umsultable
for drinking purposes. Sodium carbonate fNagCOs) or "black alkali™
waters are mostly soft, the degree of softness depending upon the ratio

-
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of sodium carbonate to the calclum and meagnesium salts,., Waters
containing eodium carbonate in excess of 200 parts per million
are unsuitable for irrigation purposes~. Sodium sulphate is less

L
"The extreme limit of salts for irrigation is taken to be 70 parts
per 100,000, but plants vill not tolerate more than 10 to 20 parts
per 100,000 of black alknli (alkaline carbonates and bicarbonates)"
Frank Dixey in "A Practical Handbook of Water Supply", Thos. Murby
& Co.. 1931, p. 254, .

harmful.

Sulghates. The sulphate (804) salts referred to in these
analyses are calclium sulphate (6aSO4), magnesium sulphate (MgSO,),
and sodium sulphate (Nazsoé),

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

Alknlinity. The alkalinity determined in these water
anniyses i based on the assumption that the only salts present in
the samples chat will neutralize ncids are carbonates, and that,
consecuently, the degree of alkalinity is proportional to the amount
of the carbonnte radical (COz) present.

NMnrdness. The hardness of water is the total hardness, and
hos been determined by the amount of o standard soap solution required
to form o lather that will stand up (persist) for 2 minutes, Hardness
is of two kinds, *“emporory and permanent. Temporary hardness is
coused by celeium and megnesium bicarbonates, which are soluble in
wacer but are precipitatéd as insoluble normal carbonates by boiling,
as shkown by the scale that forms in teskettles. Permanent hardness
18 caused by the rresence of ccleium and magnesium sulphates, and is
not removed by boiling The two forme of hardness  are not distinguilshed
in the water aralyses. Wabters grade from very softbto very hard, and
can be classified according to the following system s

Y4

The"Examination of Waters and Water Supplies™, Thresh & Beale,
pagé 21, fourth™Bd., 1933 .

e —

A vmter under 50 degrees (that is, parts per million) of
hardness may be said to be very soft.

A weter with 50 to 100 degrees of hardnese may be said to be
moderately soft,

A yrater with 100 to 150 degrees of hardness may be eaid to be
moderately hard,

A water with more than 200 and less than 300 degress of hardness
may be said to be hard..

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

Bard weters are usually high in calcium carbopate, Almost
all of the wnters from the glacial drift are of this type, especially
those nht associated with sand and gravel deposits that come close to
the surface,
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In soft water the calcium carbonate has been replaced by
sodium carbonate, due to natural reagents present in the sand and
clays. Bentonite and glauconite are two such reagents known to be
present, Montmorillinite, onc of the clay-forming minerals, has the
same property of softening water, Twing to the absorbed sodium that
is available for chemical reaction™,

Piper, A, M. "Ground Water in Southwestern Pennsylvania',
Perm. Geol. Surv., 4th scrics,

If surface water reaches the lower sands by percolating
through the higher beds it may be highly charged with calcium salts
before reaching the bedrock formations containing bentonite or
glauconite. The completeness of the exchonge of calcium carbonate
for sodium carbonate will, therefore, depend upon the length of time
that the water is in contact with the softendng reagent, and also
upon the asmount of this material present. The rate of movement of
undergroundwater will, consequentlyr, be a factor in determining the
extent of the reaction.

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 woters, but the amount may be
small. Upon exposure to alria red precipitate forms, the water becomes’
acid, and, hence, has a corrosive action. When iron is present in
large amounts the wabter has an inky taste.

WATER ANALYSES IN REL.TI(N TC GEOLOGY

Glacial Drift

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

(1). Sand and gravel beds that form the surface deposit, such
a8 outvach materisl and glaclal lake sands.

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

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

Water from surface sand deposits is normally how in dissolved
salts, the total being generally less than 1,000 parts per million.
Where large amounts of limestone occur in the glagial sond and gravel
beds a characteristic constituent of the glacial wabter is caleium
carbonate, the amount precent wvarying from 300 to 700 parte per million.

Water from buried oubwash deposits contains more dissolved
salts than the surface sands, as the wanter in order to reach them has
to percolate through overlying till. Rain water conteins carbonic acid,
which aots ns o solvent and dissolves a great deal of calecium, magnesium,
and sodium rrom the rock-forming minerels, 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 prerent will modify the cuality of the water.
The oxldized upper part of the drift contsins less sulphate than the
deeper, less oxidigzed boulder clay. The character of the water in the
buried outwash deporits will, therefore, depend largely on the
composltion and amount of till that overlies it,.
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Water from irregularly distributed sand and gravel beds
will vary in its content of dissolved snlts depending upon the
character of the material surrounding the reservoir beds, As the
wnter in ‘this type of depocit does not flow to eny marked extent,
it is apt to be more highly impregnated with soluble salts than where
the wnderground mevement 1s more rapid. Soft water in the drift is
mostly confined to shellow wells in sands low in calcium carbonate,
Viaters from glacicl laks: clays arc sometimes high in soluble salts.

The sample from a well in glecial lake clay on NJN¢'% gece 27, Tpe
42, rge. 17, has 11,040 parts per million of soluble salts, largely’
mognesium sulphate ond sodium sulphatc, The somple from SE, %'sec.
13, tp. 42, rge, 16, which is belleved to come from glecial lake
silts, has o very different compositiones The total solids in it
are only 44C parts per million, of -vhich 250 are calcium carbomnte.
The great difference in these woters is due to the high soluble snlt
content that is ascocinted with the lake clays but absent in the
silts. Average drift water contains bebtween 1,000 and 3,000 parts:
per million of dissolved mineral salts,

\

Bearpaw Formation

The Bearpaw formation consists of dark marine shales and
beds of green sand. Water from these snnds has a total solid count
ronging from 300 to 1,600 parts per million and a hardnese of more
than 300 degrees. Calcium carbonnte is very marked in all samples,
due, perhaps, to the proximity of the water sands to the glacial
drift. Sodium sulphate is the chief salt present, followed by
ocaleium carbonate, magnesium sulphate, magnesium carbonate, and
sodium chloride in decreasing mmounta, These waters are distinguished
from the overlying drift waters by being relatively low in total
dissolved solids, and in containing mno calciun sulphate and only
moderate amounts of sodium sulphate, magnesium sulphate, and magnesium
carbonate,

Pale Beds underlie the Bearpaw formation, Total solids in
waters from these beds vary from 70O to 1,300 parts per million. The
water is, in most instances, soft, as it conbains sodium carbonate in
excess of calcium and msgnesium carbonates, but when mixed with surface
water high in calcium carbonate, it will become hard. The high
concentration of sodium salts, especlally sodium carbonate, in
contrast with the celeiun and magnesium salts distingulshes this water
from that in Bearpaw sands, The Pale’Beds include much bentonite, and
it is this mineral that acts<as a water softener within the formation,
The following analyses are byplecal of wabters from the Pale Beds:

SE.  soc, 16, NE, sec. 5, SW.: sec, 7, SE. sec, 21

LR Y

Salts tpe38, rge. 21 tpe39, rge. 25, tp.37, rge.24, tp. 38,rge.23
TaCl3 73 18 53 35
CaS0y ; ; ; ;
MgCOg 52 14 45 38
MgSOy - - ; ;
Na2003 297 G679 464 562
Ne.pS04 297 158 266 437
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NaCl ! | 45 46 130

Total solids. 760 1,920 940 1,260
Hordness | 100 20 | 30 75

Variegnted Beds

In Senlae Rur~l Municipnlity, Saskatchewan, are a number of wells
that have water very similar in character to thot found in the Bearpaw
formation. These wells tap an horizon that corresponds with the Variegated
Beds in Alberts, although they have not been separated from the Paole Beds,
They are lese bentonitic than the PalelBeds and derker in colour. The
vater is hard and hac o low dissolved solid content., The three annlyces
given below show  groat deal of similarity and su pgest & corcion horlzon.

t

o E e S0, 21, ? NW. secs 3, SE. sec. 28,
Salts itpedl,rge.26 | tpedl,rge .28 t1re40,rge 28
CaCO3 L 250 % 305 125
CaS0y : - § - -
MgCO3 ; 1109 § - 80 155
TugS0s BT | 104 69
YapC0g ? - é B ‘ -
NSO, é 98 ! 132 386
NaC1l % 12 E 12 - 18
Totgiasolids; 640 § 640 : 780
Hardness ;800 g 600 ' 500

Ribstone Creek Formation

Chemical analyses of water from {‘he Rilbstone Creek form~tion wvary
more than in the Pale Beds, the reason being that at several different
horizons the sediments show considerable lateral variation. Thz formation
includes both marine and non-marine beds, thin coal seams being present in
the basal part of the formation around Paynton, whereas south of Lashburn,
on Battle River, marine fossils were found in strata considered to be at
approximately the some horizon, The water analyses show simllarities within
limited areas, but long distance correlatlons cennot be made safely except
for the saline watere that occur in the flowing wells at Vera, Muddy lake,
and at the south end of Tramping Iake. Anslyses of these waters are given
in the following tabie:

o : SE.50c +25, | SE.66C¢22; NE e5eC436,{ SW,s8c.7 ;SE sec.30, S” . 8ec10,
Salts - tpydl,rge. | tpudl,rgesl tpedl,rges tpedl,rgeptpe38, rge. tp.35,

g 24 24, ?2 24, 24, 22, Trge .20,
CaC0g ; 73 73 I 73 198 108 - 90
MgCOs % 38 38 38 52 69 52
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25003 129 é 1e 129 11 106 125
NegsQg - 55 . 585 ; 61 | 6L : 49 43
NaCl 2,929 ; 3,036 % 2,690 | 2,863 % 5,551 | 5,861
Total solids 3,840/ 3, 460 ; 3,120 | 3,200 3,860 | 4,460

Bardness 1% - 90  1in , 100 : 130 | 130

The similarity In these anlayses suggests o common source bed,
The distance between the Tramping leke well and the Vera wells is about
40 miles. This water, which is thought to come from the basal sand of
the Ribstone Creek formation, is not typicel of water from the samo
gtratigraphical horizon in the vicinity of Battle River, one reason being,
possibly, that st Battle River the stream has out through the Ribstone
Creek formation exposcing the sand members along its banks. This may
cause a more rapid movement of the underground weter in this area than
farther south, and it is known that the rate of flow is a controlling
factor that groverns the change of caleium carbonate to sodium earbonate
when the softening reagents of bentonite or glauconite are present in the
sand.

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

Se.sec. ‘Ind.Agent? SWesecs NE.S6C, %Se.sec. NE.sec. NW.sec,

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

46, rge. Pine I.R. 46, rge. 43, rge, 43, rge. 41, rgeq 42, rge,
Salts 28 : , 21 - 18 18 ‘n 24 23
CaCO . 9 9 410 . 75 3 T3 - 125
CaS0, ? - : - § - - - L. -
MgCO, o7 ' 59 168 ' 38 . 31 8 97
MgS0, - Y e
Na,005 217 592 ; - . 2835 . 592 | 129 196
NapSO, 1,644 777 . 2,518 | 225 522. | 61 1,641
NaCl 249 . 63 : T6 ., 12 ' 83 2,600 i Tl
Total solids'2,220 | 1,540 . 5,000 | 620 1,280 3,120 1,900
Hardness f 2860 160 , 750 ‘illo 35 . 110 ;600

i
:

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
area .

Conclusions

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

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

(3) Most waters from glacial till carry total solids ambunting
to between 1,000 andn§,000 parts per milllon.
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(4) Bedrock waters are commonly low in dissolved salts,
Exceptions to this are to be found in water from the Ribstone Creek
formation.

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

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

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

(8) 411 soft watere comtain sodium oarbomate (NagC#3z), which

s present in water from the Pale Beds and Ribstone Creek formations
but absent from the Bearpaw formation and Variegeted Beds,



- 16 -

RURAL MUNICIPAL ITY OF GRANDVIEW, NO. 349,
SASKAT CHEWAN

Physical FeatUres

The west boundary of Grandview municipality is the deep
valley occupied by Tremping Leke and Baglehill Creek. The valley,
apparently, is part of the early post-glacial dreinage when the
melting ice provided a great deal of weter that drained to the
southeast. The valley lies 200 to 250 feet below the level of
the plain, and in most places is only about a mile wide. The
sides are steep, and the valley, although in part occupled by
Tramping Leke, is flat bottomed. Bedrock ocours on both sides,
but owing to the steep valley walls and the softness of the bed-
rock the slopes are slumped and grass covered. The entire trench
has relatively few tributary velleys of any size, but there are
small side gullies, To the east, on the prairie level, are a
number of very shallow lakes that trend southeast but that are
obviously different from Tramping Lake in origin in that they
occupy depressions in the surface resulting from the irregular
distribution of glacial materials,

Geology

In a prospect for coal dug into the bank on the east
side of Tramping lake, in SE. sec. 29, tps 36, rge. 20, an 18-
inch seam of coal is reported to have been found in the Pale Beds,
which here consist of soft, light grey sends with carbonaceous
partings alternating with dark shales. Also, southwest of Kelfleld,
on the west side of Eaglehlll Creek, some coal has been mined from
a seam that is probably somewhat higher stratigrephicelly than
that on Treamping Lake, It is thus safe to infer that the whole
municipality is underlain by Pale Beds containing sarnds that yield
water in a number of wells,

Water Supply

Most of the wells in this municipality obtain their water
from glacial sands end gravels, There is here, as in other
municipallties to the east of Tramping Lake, a zone of outwash
gravols and sands at elevations of between 2,030 end 2,090 feot
above sca~levels Mostly this is a very persistent zone and
vields water wherever it is penetrated, In this municipality,
however, it is apparently not quite as continuous as in some
other places, although a number of wells obtain water from it.
It may be that this zone is here at elevations slightly higher
than to the east, although the data are not sufficient to be
conclusive. Most of the wells in the drift are obtained from
irregularly distributed sends and gravels above this zonc. In
o few places it has beon possible to trace gravel beds over a
considorable area, but generally all such water~bearing beds
appear to be of local oxtent and probably are in the nature of
lonticular deposits surrounded by boulder clay. All the water
In the drift ori_inatos from rain and reaches the individual
water-bearing bods by dovmward porcolation.
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Beoneath the drift the Polc Beds contain sands that arc

weter-bearing in many places.
than those in the ground moraine, aro not persistent ovos
large arcas, ond commonly two wclls only a few miles apa
obtain water at diffcront lovels. The individual sand m
arc at most only a few feot thick, and apparently grade
into shales, In places the sand in thom is so fino that
with the water when encountered in a well and may cven b
the woter flow. In the wells it is oftcn roported as qu
and is no doubt partly responsible for thc occurrence of
springs whorce thuso bods outerop. The water from many h
in the Palc Beds is soft, but owlng to tho large amount
stons in the formation, hard wator with an iron content
NO MCONS UNCOmMmMon »

Township 34, Range 18, The dcepest woll in thi
ship, in NE,. sectIon 6, Is down 275 foet, and the elevat]
the bottom is 2,082 feet. At 225 feet, or an elovation
feet, fine gravel was reoported. It is uncortain whether
bottom is in glacial moterials or in Fule Beds.
of this woll, on NW, scction 3, is another well 240 feet

the aquifer of which at this dopth has an clevation of 2,

ion at
of 2,132

These sands, alfhough morg cxtonsive
r vory

rt will
mbers
latcrally

it riscs

lock
icksand,

mud

orizons
of iron=
is by

town~=

the

Directly cast

deep,
114 feot.

Here again it is ureertain whether the aquifer is in glacial

matorials or Panle Beds. The faet that the wator in this

well

was soft might suggest Pale Bods, but this scoms not to be signific-

ant as herd water was reported from the 275«~foot wulla
wolls in the township arc probably in glacial materials
considerable variation in the elevation of the water-beal
Threc wells, in soctions 7, 17, and 20, obtained wator of
ions of 2,184, 2,181, and 2,171 feet rospcetively, sugge
a locally productive aguifer of sevoral milcs extont in
westeorn part of the township,
wells, but up to 70 feet deep, obtain water from elevati
2,230 to 2,250 foot, suggesting that this level also offy
somowhat persistent water-bearing zonc, Otheor wells in v
aquifers oceur at various oclevations are undoubtedly lenf
sand or gravel deposits scobtored fortultously through tl

_ Township 34, Ronge 19. Eaglehill Creek cuts ae:
southwest corner of this township, and on its west bank,
7, Pale Beds carrying conl outerop at an clevation of ab
foet. To the northeast of this, in SW, svetion 16, a wel

feet deep reached a water-boaring sand at en clevation of

v11 othor
nd show

ring bedse

-
v

sting
the
Also soveral, mostly shallow

clevat-

oms of
(IS &
'hich the
ticular
ne drift.

ross tho

in section
ut 2,088
11 260
2,039

feet, nlso presumed to be in the Pale Beds, The sond wos
fine and sufficient of it rose in the casing to plug the
Two wells in Kelfield, one belonging to the town and the

5 very
well,
other

to the hotel, got water at m elevation of about 2,144 f¢et, and

another well, in NE, seetion 12, obtaincd water in gravo
depth of 168 fcet and an clevation of 2,148 fect,

at a

A well 107

feet doep, in NE. seotion 9,. rcached an clevation of 2,156 feet

and found no water. Thc above information points to the
Of a gravel bed botween elevations of 2,144 and 2,148 fo
and suggests that the well in szetion 9 should uncounter
bed if sunk o fow foet decper. With the oxceoption of a
well in NE. scetion 6 all other wells in thig township f

records arc available obtain their water from sands at ve

horizons in the glacial drift, In instanccs where the s
inadequete it can be increased by sinking to the deeper
bearing zoncs referred to abovo.

ocCuUrrence
t,
this

ory deep
r which
rious
pply is
ater-
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East Half Township 34, Range 20, Eaglehill Creek outs
across the northeast corner of this township, and the valley 1s
more than a mile wide and more than 200 feet deep. The land in
it is relatively poor, and ferming 1s mostly cnnfined to the
prairie level, Wells on NE. sectioun 3, WW. section 12, and NE.
section 14 are believed to obtain their water from the Pale Beds
underlying the drift, All other wells are in glaeial gravels or
sands irregularly distributed through the drift.

Township 35, Range 18, The deepest well, 220 feet, in
SW, section 25, obtains water from an aquifer at an celevetion of
2,032 feet. It is not known whether this is in a glacial sand or
in Pale Beds. In either case it is likely to be a fairly con~
tinuous aguifer under the whole township. All other wells aro
in glacial materials, which contain numerous though irregularly
distributed sands. Apparently all these wells in glacial deposits,
the aquifers of which, with one excoption, fall within elevations
of 2,135 to 2,214 feet, obtain their supply from the water-table.
It is significant that tho elevations of the numerous lakes in
this area all fall within the same limits, as, for example,
Little Tramping Lake in the next township west, elevation 2,132
feet; Eins Lako, 2,157 feet; an une~named lake in the westecentral
part of the township, 2,165 feet; and another un-named lake in
the southeast corner of the township, 2,223 feet. The wells in
sections 4, 9, and 10 obtain their water from a gravel bed of several
miles extent, and gravel occurs elsewhero in the township., The
presence of gravel or send beds in the drift of most arces is not
predictable, and hence it is impossible to forocast the depths
of wells cxceprt below the water~teble whore sand and gravel
beds arc numerous though irregularly fistributed.

Township 35, Range 19. All wells in this township for
which records are availablc are less than 100 feet decp, and all
obtain their water from sands below the water-table, Gravel
deposits are relatively scarce, Thore are no continuous aquifers
vithin the limits of thc depths of present wolls, and very littlo
is known concerning decpcr wator~bearing horizons.

Tovmship 35, Range 20, East of Tramping Leko, A woll
drilled in SE, section 10 by the Tramping Lake Fark Board to a
depth of 640 feet obtained a flow of salty water with sufficient
gas to burn at the well head. The gas is presumed to come from
the Ribstone Creek formetion. A log of the materials passed
through is not available, but as Pale Beds have been exposed by
digging on the east side of Tramping Lake, the well probably
encountered these beds at no great depth and continued in soft
sands and shales to its preseunt depth. Elsewhere within the
Pale Beds and underlying Varisgated Beds are many aguifers,
and it is difficult to believe that some higher, unreported water
horizons were not encountered in this well and sealed off by the
method of jetbing used in drilling. The well, therefore, glves
1ittle information on the water supply available in the bedrock
and the bottom may be below the Ribstone Creek formation. The
prosent woter is too salty for domestic purposes. All other
wells in this east part of township 35 are from sand and gravel
beds irregularly distributed through the glecial drift, and none
of these wells roaches the level of Tramping Leke, Several wells
with aquifers between elevations of 2,090 and 2,100 feet seom
to indicate that this may bo a fairly persistent water-bearing
horizon, in which casc the drift is at least 90 feet thick and
may bs considerably more, as the eluvotion of its base is not
known.
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Township 36, Range 18, All wclls in this township ars
believed to get their woter from glacial materials, althoughone
woll, in NE. section 15, is 190 feet deep and reaches an aquifer
with en clevation of 2,056 feet. This aquifer may porsis% under
the whole township, but is thought to be part of a zone containing
sand lenses iather than onc¢ continuous bed. The zone appsars to
hove becn cncowntered by several wolls, the aquifers of which
havo clevations botween 2,066 and 2,097 fect, with most about
2,090 feet. Ono of thesc wells reported a "black muek" horizon
similar to that reported in sec. 34, tp. 35, rgo. 17, in Bushville
micipality. - All other wolls with aquifers at higher elevations
are sands or gravels irregularly distributed in the drift, and
their occurrence is not predictablc.

Tcwnship 36, Range 19, Therc are two deep water wells
in this Lownship, the Canodian focific Railway well at Handel,
876 feet deep, and a well 320 foot decp in NE. soction 12. From
the aveiloble informotion it is inferred that both of these wells
were completed in Pale Beds. Two aquifcrs were reported in the
roiiway well, onc at 260 feet, at an clevation of 1,963 feot,
and the other at 306 feet, at an olovation of 1,917 feot. In
the well in scetion 12 tho water oecurred in coarsc gravel at
140 feet, or an olevation of 2,087 foet, and in sand prosumably
belonging tc the Pale Beds at a depth of 320 feoet and an elevation
of 1,907 feet. It is known that the sands of the Pale Beds are
very irregular and discontinuous laterally, but the records of
these wells suggost that the aquifor at 1,917 feot in the Hendel well
is the seme as that at 1,907 feet in the well in section 12. The
coorse gravel at an clovation of 2,087 fect in the well in section
12 indicates that this is the outwash glacial gravel zonc per-
sistont over a largoe arca. Apparently, however, in this area it
has not been found to bo a strong aquifer. It has, however, beon
tepped within the township by a well in NE. section 6 at an
elevation of 2,083 feet and by a well in SW, soction 20 at en
clevation of 2,093 fect. All other wells in this township arc
from irregularly distributed sends and gravels in the drift ot
elevetions of betwoen 2,120 and 2,170 feet., Most of theso wells
are less than 100 foet deep,

Township 36, Runge 20, Bast of Tramping Lako. A tunnel
into the bank of Tramping Lake in SE, section 29 has discloscd
Pale Beds containing a thin coal seam at an elevation of 2,014
feet, A well in the gully in NW, section 28 struck this conl
seam at a depth of 60 feet, and a still deeper well on the same
quarter scction obtains its water from the Prnle Beds at a depth
of 394 fect, or an elevation of 1,746 feot, In this township
the bese of the drift can be fairly closely defincd, as o well in
SW. soetion 26 producecs water from gravel at 2,047 fect, whorcas
Pale Beds erc known on the edge of Tramping Lokc up to an elevation
of 2,025 feet. Two wells produce weter at an elevation of 2,092
foot in glacial materials, and another at 2,067 feet, Thase
beds arc in the outwesh sand plain to which rofercnce has already
been mode. All other wells are from sands irregularly distributed
through the drift,
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 ANALYSES OF WATER SAMPLES FROM RURAL MUNICIAPLITY OF GRANDVIEW, NO. 349, SASK.

-

o Tleoth | Elév. | Total ~ ‘ . - . .

} in of dissolved Constituents as Analysed | pygal F_onshtu_.ents_ as Calculated in ass“wed Combinations " of
‘No.l 4 Sec. | Tpl Rge.| feeb | Aquifey| solids |Ca | Mg | Wa | 50y | OL. ;g_]_k_LHaraness CaC0z | CaSdy | Mgld3 | MghOy | MapCrz | YapSOy | Nall. |
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RECORD OF WELLS IN RURAL MUNICIPALITY OF GRANDVIEW, No. 349, SASK.

- Well % g c A.T ION Type Depth Alti- WATER LEVEL PRINCIPAL WATER- Charac- Use to
No. eC. 3p. Rge. Mer. of of tude Abové (%) Elev. BEARING BED ter . Which :
: Well Well of or Above ~Depth Elev. Geol. of * Water Yield & Remarks
Well BRelow (~) Sea Pt Horizon water  1Is Putx '
4 Surfece Level
1l N:B. 3 3¢ 18 3 Dug 35 2280 35 2245 Glacial Sand Hard- D.S.M. Limited
2 8S.W. 4 " W, ® W 25 2263 -23 2240 25 2238 n " D.S. Good supply
3 N.wW. 5 " " " Drilled 240 2354 <« =190 2164 240 2114 d " Soft " " mixed with sugfam
4 N.E. 6 " " oom " 275 2357 -175 2182 275 2082 , Hard " " supply. ERLOTy
5 S.E. 6 : " =w PBored 46 2350 -20 2230 46 2304 Glacial " S. Fair "
6 N.E. 7 " " Drilled 150 2334 -120 " 2214 .150 2184 Fire sand " Fe. D.S. Good supply
7 S.W. 9 " . " 75 2314 -50 2264 .75 2239 clgcial sand = v " " "
8 S8.W.13 " " " Dug 16 2310 - 16 2294 Glacial " Alk. i i L
9 S.W.17 " " v Drilled 160 2341 ~60 2281 160 2181 Fine sand " Fe. " " "
10 N.E.18 » " " Bored 110 2353 =70 2283 110 2243 Glacial gravel"” " Waters 40 head stock
11 S.w.18 " " = Drilled 140 2358 -1l12 2246 140 2218 Glacial " med. Well sbandoned
12 8.W.20 " "o omw " 164 2335 -64 2271 164 2171 Fine sand " " Gocd supply
13 S.E.2¢ " " " Dug 19 2290 19 2271 Glaclal sand " " L
14 S.wW.27 " " on " 25 2274 -23 2251 25 2249 Glacial gravel" v Poor "
15 S.E.28 " " n Bored 65 2253 -45 2208 65 218 osangd " " Good "
16 N.E.28 7 = b 860 2272 =40 22822 60 2212 Glacial gravel-r " o i
17 S.Ww.30 " non " 45 2318 -35 2283 45 2273 "  sand " " b ™
18 N.E.31 " " » " 70 2293 ’ 50 2243 Glaclal " " Fgir v
19 N.¥.33 " A " 55 2268 25 2243 o it " viaters 35 head stock
20 N.E.,34 " m n Dug 18 2268 -13 2255 18 2250 "  gravel il " @Good supply ,
21 N.W.36 " m " PBored 70 2273 -50 2223 70 2203 " " i " " o l
l] N.B. 6 34 19 3 Drilled 300 2146 -150 2096 300 1846 Pale lLeds Soft D.G. Good supply
2 N.,E., 9 " " w Bored 107 2263 Dry Hole
3 N.,E.12 " " n Drilled 168 2316 -118 2198 168 2148 Glacial gravelHard N Good supvly .
4 N.W.,13 " * n Bored 35 2317 -15 2302 35 2282 Glscial v med. " i "
5 S.W.14 " " v Dug 35 2309 . 35 2274 " Clay " " Poor "
6 S.E.14 " * ® Bored 120 2313 -60 2253 80 2233 Glacial " " " "
) ' 120 2193 L " Se Go%d s¥8gl§ hauls
water ouse.

Xo= B‘f Domestic, 8.- Stock, Fe.- Iron, Alk.- Alkaline, M- llunicipsal.
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3 3 33 33 3

»

9 3 Drilled

Bored
”

”
”

Drilled
Bored
”

Dug
HBored

Dug

"
”
”

Drilled
Dug
Drilled

Dug

”
Bored

”

”

”

”

”
Dug
Bored

”

&
"
Drilled

Bored
”

2299
2279
zazq
229

236

2330
2274
2250
2276
2349

2208
2264
2223
2289
2291
2269
2264

2258
2248
2238
2259
2243
2280
2227
2231
2230
2275
2324
2257
2284
2258
2259
2285
2295

-180
-35
-90
-28
-40
-66
-10
-26
-17
-58

-140
-143

-160
-130

=15
-100

-48
-40
-32

=35

-32

- =96
-100
-40
-63
=75
-120

-85

2119
2244
2230
2286
2328
2264
2264
2224
2259
2291

2068
2121

2129
2161
2254
2164

2210
2208
2206

2208

2199

2179
2224
2217
2221
2183
2133

‘2210

260
50
100

70
186

30
20
98

160
147

190
230

140

58
60

50
40
75
60

95
106
135

70
100
220
125
100
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2039
2229
2220
2264
2238
2144
2244
2220
2256
2251

2048
2117
2211
2099
2061
2239
2124

2200
2188
2198
2209
2203
2205
2167
2183
2135
2169
2189
2192
2214
2158
2033
2160

Pale Beds ?

Glacial sand
" mud

Sard .
Glacial
Blue sand
GIacial sand
" gravel
* sandy Fine
" sand

Pale Feds
G%acial gravel

Pele Eeés

" ' sand
Glacial gravel
Sand

Giacia%«gnavel
$

" sand, fine
Glacial
”
" sand

Glacial sand
" gravel

Glacieal

" gravel
Pale Beds. ?

2195 Glacieal

Hard

Soft
Hard

Fe.

Fe.

D.S.

1"
LU

D.C.

"

L2
"

"
"

"

Pluzged by fine sand
Good supply
Limited

”

Gocd
1"

aters 50 head of stock.

11
14

”

Gocd supply

Fair

Wwaters 20 head of stock

Good supply
Sufficient

Good supply. Flowing spring

"
1"
”
”

”n
"
”

”

Coal sean.

Fair supply

Gcod
11]

Poor

"
"

" School well.

Good supply
" "

1]
”"
"
"

Fair
Good
144

"

Feair

”
1
"
”
”

-

"
"
"
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?5 %8 % Boxed 100 2200 -70 2130 100 2100 ) Hard med. D.S. PFair supply
: . . 90. 2225 90 2135 ' Soft " Good "
" 93 2250 73 2177 93 2157 Glacial sand Ferd L » L

35 19 3 Dug 40 2266 40 2228 Glaocial Hard " i N
il L Bored 90 2237 90 2147 " S. N " salty.
: 2 : " 30 2222 -20 2202 30 2192 Glacial sand Soft D.S. Fair w
Y @ - Dug 25 2209 25 2184 Glacial Hard "

Bored 60 2253 60 2193 " " " Limited supply
g % B ®, 45 2226 =35 2191 45 2181 " sand " L . »
w2 n l 50 2202 <40 2162 50 2152 Sand " " Good "
; 1 o : 33 2189 -20 2169 21 2168 Glacial sand " ? Poor - w
' rom 53 2167 -40 2127 53 2114 Blue soapstone " " Limited o
toroon " 90 2235 -50 2185 90 2145 Glacial.sand " " b o
R " .55 2255 -50 2205 55 2200 * hd » L &
meomom 84 2225 -50 2175 84 2141 " olay " m  poor n §prineg F. of ..
s " 45 2241 . 45 2196 " send " " . Very poor supply
il " 87 2184 87 2097 sS,nd " " Fair supply
momom Dug 35 2238 35 2203 Glacial " " " "
w " " Bored 70 2248 -65 2183 70 2178 " gaad ! o vaters 10 head
L " 36 2205 -32 2173 36 2169 " " Poor supply
35 20 3 Bored 80 2215 -860 2155 80 2135 Glacial gravel Hard D.S. *Good supply
" "™ " Drilled 640 2028 Flows 2028t 600 1428 Sand Soft " #* stream,Gas, Selty water
" " n Bored 60 2159 60 2099 Glacisl Hard " Poor
LI 4 120 2159 Dry Hole.
nonoon " 40 2163 =35 2128 40 2123 Glacial gravel Hard Al'-, " Limited supply
= X . 7 60 2152 -50 2102 60 2092 JSand " Fe. i " -
i " 56 2156 -44 2112 56 2100 Glacial gravel Hard h Good -
nonon L 90 2186 Low 90 - 2096 Sand w " Feir " Sand Point,
"onoon " 25 2196 -22 2174 25 2171 Glaclal sand,fine " " Good supply
"o " 50 2170 =25 2145 50 2120 Glacial clay " " "
weom 30 2220 -20 2200 30 2190 " Grovel Soft " & ®
nonoom " 90 2231 -85 2146 90 2141 sSa 7gcaarse " " " b
36 18 3 Rored 61 2192 -48 2144 €1 2131 Glacial gravel I d D.S. Cocod supply
Moo 60 2236 60 2176 Sa"( fine " " Pror "
= n 0 " 128 2226 -80 214¢ 129 2097 dh'g " Good "

Soft
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[
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"

D;illed
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”

87
60
87
80
53
47
87
63
60
190
80

103

375

95
140
40
120

2196
2lee
2220
2228
2231
2231
2240
2236
2190
2246
2228
2204
2202
a2z2la2
2199
2168
2172

2210

2130.

2150
2156
2183
2168
2167
2114
2118
2126

2230
2247
2223

2223
2223
2191
2191

-67
-20
-60
-60

-80
-72
-40
-50
-60
-27

-80
-93
=37
-30
-45
=30

-35
-19

-55

-80

=35

2129
2168
2160
2168

2166
2156
2164
2182
2152
2172

2092
2117
2093
2120
2138
2137

2079
2099

2175
2167

Low
2156

- 24 -

2109
2128
2133
2148
2178
2184
2153
2176
2130
2056
2148
2144
2132
2132
2164
2083
2089
2078
2105
2083
2094
2109
2118
2128
2127
2011
2096
2108

2170
2152
1963
1917
2128
2083
2131

Glacial sand Hord

11 " ”

14 L 14)

" grevel o

" sand "

" Ly ,fine it

[4] c l ay "

" sand Soft

” " Heard
Sand fine " med,
Glacial sand Hard

”" " [1]

7" L 1"

" gravel |4

"  sand " med.
Sand, fine "

" \ "

v Salty

" " H&I‘d
Sand "

" ”

" .fine "
Gravgl soft

Glacial gravel lz=rd
Sand "

Blue mueck "

" [1] "
Sand, fine "
Blacial gravel ilar
11} sand ”
Gleciel Har?
Sand "

Glacial sand "

D.S.

D.S.

"

D.S.

"

Limited
Sufficient

"
”
"
"

Poor supply
Suff%cient

Sand plugged the well,
Liinited
Sufficient

"

”
"
”
”

Shut off
Sufficient supply
” 1"

” "
n "
" ”n
" "
n ”
1) "

Limited
Sufficient n

Limited supply
" "

Poor i Ce.P.R.

” ”
Sufficient
Poar supply
Limited
Dry hole
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3 3 3 3

3 3 2 3 3 3

2 3322

Dug 28
Bored 50
” 75
2 112

Drilled 320

Dug 10
Bored 37
e 30
” 65
” 96
” 50
» 70
” 40
L 90
Dug 20
Bored 35
1" 35
Dug 12
Bored 50
Bored a0
” 75
" 50
1" 40
' 65*
” 55
" 35
” 82
" 102
” 90
" 40
" 120

Drilled 294

2205
2192
2208
2241
2227

2154
2168
2157
2158
2220
2211
2178
2208
2211
2153
2200
2173
2170
2157

2240%
2219
2215
2220
2200
2191
2201
2173
2174
2169
2197
2186
2167
2130

-24
=30
-25
-80
=70

-3

-34
-26
=35
-86

-57
-55
~25
=35

2181
2162
2183
2161
8157

2151
2134
231
2123
2174
2166
2les8
2173
2131
2237
2169
2139
2164
232

2158
Low
2167
Low
2180

2176
2157

2112
2142
2161
2132
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2177
2142
2133
2129
2087
2007
1907
2144
2131
2127
2093
2124
2161
2108
2168
2121
2133
2165

2158
2107

2150
2144
2165
2180
2160
2126
2146
2128
2092
2067
2107
2146
2047
1746

Glacial gravelSoft
" sand Hard
”n " "

” 14) ”

" gravel "
Pale Beds i

v v send
Glacial b

" sarld "

” 144 ’ fine ”
Black clay "
Glaclial sand "

" " ”

" L4 "

”

" gravel Soft

" sand, fine Hard

” " L] ”n

” ” ”

noon " med.

Glacial sand Herd

Glacial "

* sand St

Glacial
* smd Hard

Glacial Hard
r sard Sof't

Blue clay Hard

send "

Glatéial "

Glaclal sand "

" gravel -oon
Pale Eeds Soft

D.S.

2 3

D.S.

D.S.

Sufficient
”

"
"

Plugged with sand
Limited supply
” "

Poor L
Sufficient
Limited
Sufficient -

”
A

Limited

”

Sufficient
Limited supply
” ”

Poor "

Vaters 3 head of stock.

Sufficient

”

"
n

14

3

.Coalj
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Well

No.

15 N.W.28 36 20 3 Bored 60 2072 -40 2032 60 2012 Peale Beds sand Hard D.S. Sufficient Coal above
' ; il water.

16 N.E.,34 " Sl " 42 2120 -26 2094 28 2092 Glacial sand,fine " L Sufficient.

17 S.W.36 " - = . 50 2185 -45 2140 50 2135 " " o " Limited supply

18 S.E.36 " LA b 57 2250% -22 2228 57 2193 v " " " o

i
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