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INTRCDUCTICN

Information on the ground-water resources of east-central
Alberta and western Saskatchewan was collected, mostly in 1935, during
the progress of geological investigations for oil and 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,
township 63 in eastern Alberta, and in part as far north as town=hip
56 in Western Saskatchewan.

This region is crossed by North Saskmtchewan and Battle
Rivers, and includes other more or less permanent stresms, Nost of
the lakes within the ares, 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-beering sands, In
investigations for 0il 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 materials in relation to the water-supply,
nor were the glacial deposits mapped adequately for this purpose. In
almost all of the region investigated in Alberta, and in all but the
northeast part of the region studied in Saekatohewan, water can be
obtained from bedrock. In a few places, however, the water from the
shallower bedrock sands is unsatisfactory, and deeper drllling 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,
end hence had no personsl knowledge 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
splte of these defects, however, it is hoped that the publication of
- these water records may prove of value to farmers, town authorities, end
* 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 ., Wairen of the University of Alberta, C. H. Crickmay of
Vencouver, and C4 O, Hage, until recently a member of the Geological
Survey. The o0il and gas investigations of which these water records are
a part were undertaken undér thé general supervision of G. S. Hume.

Tublication of Results

The essentlal information pertaining to ground-weter conditions’
is being issued in reports. that in Saskstchewan cover each muniocipality,
end in Alberta cover each square block of sixteen townships beginning at
the 4th meridian and lying between the correction.lines. The secretary-

‘Breasurer of each municipality in Saskatchewan and Alberte will be
supplied with the informetion covering that municipality. Coples of the
reports will also be available for study at offices of the Provincial
and Federal CGoverrment Departments. Further assistance in the
Interpretation 'f the reports may be obtained by applying to the Chief
Geologiet}) Geological ;Survey, Ottawa. 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
records. 'These should be consulted to see if a supply of water 1is
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. Thh 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 4s uneven, the best means of comparing water welle is by the
elevations of their water-bearing beds. For any particular well this
elevation is obtained by subtraeting the figure for the depth of the
well to the water-bearing bed from that for the surface elevation at
the well. For convenience both the elevation.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 &, which describes
these formations and gives their thickness and sequence. Where the.
level of the water-bearing w#end is known, its depth at any point can
eesily 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 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
oalculated, 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

. Alkaline. The term "alknline" has been applied rather loosely
to some groumd waters that have a peculiar and disagreeable taste. In
the Prairie Provinces, water that is commonly described as alkaline
usually contains a lerge amount of sodium sulphate and magnesium sulphate,

‘the principal constituents of Glauber's salt and Epsor salts respectively.

Most of the so called allmline waters are more correctly termed sulphate
waters, mgny of which may be used for stock without i1l eéffect. Water
that tastesstrongly of common salt is described as salty,

Alluvium. Deposits of earth, czlay, silt, sand, gravel, and

.other materI 1 on the flood plalns 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 a stream before the adwance of the continental ice~sheet, and
subsequently gither partly or wholly filled in by sands, gravels, and
boulder clay deposited by the ice~sheet or later agencies,

Redrock. 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
materiel fiormed from the-remains of plamts-by partial decomposition and

purigl.
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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 Cenade many thousands of years ago.

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

Flood Plaein. A flat part in a river wvalley ordinarily above
weter but covered by water when the river is in flood,

Glacial Drift. The loose, uncomaolidated 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 bhoulder clay. The
glacial drift occurs in several formss .

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

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

(3) Glacial Outwash. Sand and gravel plains or deltas formed
by streame that issued from the continental ice~sheet,

(4) Glacial Iake Deposits, Sand and-eldyipleins-foriad in
glacial lakes during the retreat of the ice-uheet,

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,

Impervious or Impermeable, Beds, such as fine clays or
shale, are considered to be impervious or impermeésble when they do not
permlt 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 sandstone.

Pre-Glacial Iand Surface. The surface of the land beforé 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 Depositse.. The mantle or covering of alluvium
and glecial drift consisting of loose sand, gravel, clay, and boulders
that overlie the bedrock, : '

Water-¥able, 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 classess

(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.

BEDROCK FORMATICNS OF WEST.CENTRLL SASKATCHE.AN AND EAST-CENTR/.L ALBERTA

The formations that outerop in west-central Saskatchewan are
an extension of similar formations thet 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

— - T

Edmonton Grey to white, bentonitic sands 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 600
black chert pebbles; partly non- ¥hins
marine, with white bentonitie sands, rapidly to
carbonaceous shales or thin coal the northe
seams similar to those in Pale Beds; woest

shales at certain Iorizons contain
lobster claw nodules and marine fossils;
at other horizons are abundant selenite

erystdls.

Pale and Light grey sands with bentonite; soft, dark 950 to 1,000
Variegated grey and light grey shales with selenite in Czar~Tit
Beds and ironstone; ocarbonaceous shales and “Hills area}

coal seams; abundant selenite crystals may be thin-
in certain layers. ° : ner elsewhere

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

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

commonly at base,

Grizzly Bear Mostly dark grey shale of marine origin, with . Maximum, 100
a few minor sand horizons; selenite crystals
and nodules up to 6 or 8 inches in dlameter

Ribstone-Creek Grey sands and sandstones at the top and Maximum, 325

~ bottom, with intermediate sands and shalesj’ at Vking;
‘thin coal seam in the vicinity of Wainwright; thins east=
mostly non~marine, but middle shale in some ward

areas 1s marine,

Lea Park Dark grey shales and sandy shales with nodules 060 to 1,100
of ironstone; a sand 7O feet thick 110 feet
below the top of the formation in the Ribm
stone area, Alberta,

Edmonton Formetion

The name Edmonton formation was first applied to the beds
contalning coal in the Edmonton area, and later to the same beds in
adjoining areas, The formation has a total thickness of 1,000 to
1,150 feet, but is bevelled off eastward and the east edge of the formation
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follows a northwest line from Coronation through Tofield to 2 point
on North Saskatchewan River about midway between Edmonton and Fort
Saskrtchevan. No Edmonton beds occur northeast of this line, but
the formation becomes progressively thicker to the southwest due to
the fact thet the beds incline in that direction and the surface
bevels across them.

The Edmonton formntion consists of poorly bedded grey and
greenish clay shales, coal seams, and sands and sandstones that
contain clay and a white material known 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 beds containing 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 formetion, which
contains much sand, 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 area., Water also
occurs commonly with coal seams and, unlike the sand lenses, these beds
are much more regular and persistent. In contrast with the water from
the bentonitic sands, which is generally "soft", water from the coal
seams, &8 the water from the shallow surface deposits, may be "hard",
The basal beds of the Edmonton formation usually wontain fresh water,
but this may become bracklish locally where the underlying Bearpaw beds
:conbain highly alkanline or salty water.

Bearpaw Formation

In southern Alberta, where the Bearpaw formation is thickest,
the beds composing it are mainly shales that have been deposited in
sea water., In the area north of township 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 Bearpaw contains
pebble beds. At Ryley these are consolidated into a conglomerate,
but mostly the pebbles are loosely distributed in shale or sandy beds.

In the area Iimmediately north of township 32 the Fearpaw
occupies a widespread belt beneath the glacial drift, but farther
northwest the belt narrows, and at Ryley and northwestward it is only
e few miles wide. This belt crosses North Saskntchewan River about
midway between Edmonton and Fort Saskztchewan, 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 bentonitic
shales and sands of the underlying formation. To the north, on the
banks of North Saskatechewnan River, the dirision between the Beerpaw
and the overlying and underlying formations is indefinite, and the
thickness of beds of Bearpew age is relatively smell,

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

In Saskatchewnn, Bearpaw beds occur southeast of Maclin and
south of Luseldand and Kerrobert. Only the basal beds are present, and
these contain green sands that are commonly water-bearing.

Palexand Variegated Beds

Underlying the Bearpaw formation is a succession of bentonitie
sands, shales, and sandy shales containing a few coal séams, The upper
part of this succession, due to the ber =onitic 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 parb, 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 light 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) orystals are, in places, abundant in the shales.

The best sections of Pale Beds exposed in the region are
in the Tit Hills, southwest of Czar. These hills carry a thin capping
of Bearpaw shales, beneath which, and around Bruce lake, more than 200
feet of Pale Deds are exposed. The total thickness of Pale and Variegated
Beds in the T1t Hills area 1s about 970 feet, Variegated’Beds outerop
near Hawkins on the Canadian National Rallway west of Walmwright, but no
ares exposes the complete succession, which is considered to comprisge about
200 feet of beds,

Records of wells drilled into the Pale and Variegated
Beds do not, in genersl, indicate lateral persistence of sande for long
distances, nor eny uniform average depth to water-bearing sands in e local
area. This points to the conclusion that the sands are mainly local lenses,
but as such lenses are numerous, few wells fail to obtaein water. In the
Cadogan ares many flowing wells have been obtained .from sands about midway
in the succession. In western Saskatchewan Paleland Varlegated Beds occur
over a wide area from Maclin and Kerrobert northeast through Wilkle to the
Eagle Hills, south of Battleford. Numerous outocrops 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
i1s 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
Insteances such wells yield only a small supply, although this is commonly
‘persistent and regular.,

Birch Ieke Formation

The Eirch lake formation underlies the Varlegated Beds,
but in meny areas the division is not sharp. The type area of the
formation is along the morth shore of Birch lake south of Innisfree,
where a sectlon 65 feet thick, composed mostly of sand, is exposed. Tha
total thickness of the formation in this area is about 100 feet, and
although this is dominantly sand a central part is composed of altermating
thin sand and shale beds, At the base of the formation, in a mumber of
places, is an oyster bed, and this is exposed in a road cut in a section
.73 feet thick on the east side of Buffalo Coulde in sec. 3, tps 47, rge. 7,
W. 4th mer., In both upper and lower parts of the formation the sand is
commonly 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 outerops.
In fact, in some areas the sand may be traced along the side of a hill by
the presence of small springs or modular masses of sandstone,

The Birch lake formation occurs under the drift and in
outorops in a large area south of North Saskatchewex. River and northeast
- of a line from Willingdon to Innisfree and Minburn, BEast of this area
the southwest boundary is more irregular, but ouberops are persistent on
the banks of Battle River from a fef 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 rnear Edgerton and Chauvin is underlain by the Birch
lake formation and that it extends southeastward into Saskstohewan around
Manitou leke ~and southeast bo Vera.
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It is thought that the Birch lake formation thins
eastward from its type section at Birch lake, and that it loses its
ldentity in western Saskatchewan. Deep wells drilled at Czar, Casbor,
and elsewhere no longer show the Birch Lake as & clearly recognizable
sand formation, so that its southern limit beneath younger formetions
ie umknown, Wherever it occurs as a 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
jlelds 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 contact with surface vmters that c-ntain caleium’
sulphates 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 sands, In part this accounts for the change in
character of the water in a well, a feature that has been noticed by
meng well owners, )

Grizzly Bear Formation

The type locality for the Grizzly Bear formation,
which underlies the Birch lLake beds, is near the mouth of Grizzly
Bear Coulée, a tributary of Battle River with outlet in tp. 47, rge. 5.
The formation is mainly composed of dark shalés:that were deposited in
sea wnter., At the mouth of Grizzly Bear Coulée two shale sectionms,
ench about 100 feet thick, are separated by a zone of thin sand beds.
It is now pecognized 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 to yleld water in warious wells. Other thin sands, in
places water-bearing, are also 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
Iake and Grizzly Bear formations can be traced in some places by the
occurrence of springs issuing 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
slde of Battle River near the highway bridge at Fabyan. The shales
In this area are about 101" feet thick. It is thought they extend as
far west as the Viking ges field, where they have been recognized in
semples from deep wells, It is probable, however, that the shales thin
wostwardrand thicken eastward so that their gemeral form is a 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 east-central Alberta extending into
Sa.skatohewan mainly in the area south of Battle River,

Ribstone Creek Formation

1

The type area of the Ribstone Creek formation is on
Ribstone Creek near its junction with Battle River in tp. 45, rge. 1,
W. 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, tpe 47, rge. 5, near the mouth of Grizzly Bear Coulde, Above it,
higher on the bank and at a short distance from the river, there is a
12 foot zone of ocarbomaceous and coaly beds in two layers, each about
2 feet thick, separated by 8 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 thiok coutaining 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 from the Grizzly Bear area but is
probably at no place much more than 50 feet thick.

The lower sand member of the Ribstone Creek formatiom
also varies Iln thickness from a minimum of about 25 feet. On the
banks of Vermilion Creek, north of Mannville, the basal sand is at
least 60, and may be 75,feet thick. It 1s overlain by shaly sand and
sandy shale beds, which replace the shale beds in the central part of
the formation as exposed at' the mouth of Grizzly Bear Coulée., 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 is about 20 feet
thick in this area. The total thickmess of the formation in the

. Wadrmwright area 1s 180 to 200 feet, but this increases to the west and
In the Viking area exceeds 300 feet.

The Ribstone Creek formation is widely expcsed in a
northwest-trending belt in east-central Alberta. The southwest boundary
of this nnrthwest~trending 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 northeast boundary crosses North Saskatchewan
River southwest of Elk Point and extends morthwest to include an area
slightly north of St, 7aul des Metis and Vilna to tp. 60, rge. l4.
Within this belt water well& are common in the Ribstone Creek sands,
which are almost without exception water-bearing in some part of the
formation, The limite of the belt to the northeast determine the
1imits of water from this source, but to the southwest of the belt,
a8 here outlined, water may be obtained in this formation by drilling
through Hhe younger beds that overlie it. The Ribstone Creek sands
are a prolific source of water in many places and hence the distributinn
of this formation is of conslderable economic 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 ocour
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 aqufifers. To the east of Alberta,
along Battle River and Rig Coulée 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 disbance
southeast of Battleford the Ribstone Creek formation loses 1ts identity
and its equlvalents are shales in a marine succession.

Lea Park Formation

The Lea Park formation is largely a marine shale, and

only in the upper 181 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-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 Les Park,
particularly to the northeast, is not known, but as the strata in east-
central Alberta have a southwest inclination, 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 -~equifer in that direction. Farther northeast
water must be obtained from glacial or surface deposits only. In
Alberta this area without fresh water in the bedrock includes the country
north of North Saskatchewsn River in the wicinity of Frog lake and a

area extending to and beyond Beaver River. In this ares, however,
more h water streems are presenb-than farther-south, and bush lards
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help to retain the surface wdters., The area northeast of North
Saskatchewan River in Saskatohewsn 1s 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 & large
number of wells in west~-central Saskatchewan. Their purpose was ‘o
determine the chemical characteristics of the waters from different
geologlcal horizons, and thereby assist!in midming corrdlations .of:the
strata in which the waters occur. Although this was the main
objective of the analyses, it wassalso realized that a kmowledge of
the mineral content of the water is of interest &and 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 its migration to the reservoir bed. The
mineral salts present are referred to as the total dissolved solids,
and they represent the redidue 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
"radicals", and these are expressed as such in the chemical analyses,
In the one group is included the metallic elements of calcium (Ca),
magnesium (Mg), and sodium (Ne), and in the other group are the

sulphate (S04), ohloride (C1), and carbomate (C03) radicals.

The aralyses 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 solide are accounted for by the sum total of the radicals as
shown by the analyses. Actually, the residue when the water is
completely evaporated still retains some combined water of crystallizationm,
so that the figufes for the "total solids" are higher than the sum
total of the radicals as .determined. 7TThese radicals are also
"oaloulated in assumed combinations" to indicate the theoretical amounts
of different salts present in the water, The same method was followed
in each analysts, so that the table presents a consistent record of
the different compounds present.

Mineral €onstltuents Present

: Calcium, Caleium (Ca) in the water comes from mineral
perticles present in the surface deposits, the chief source being
limestone, gypsum, and dolomite. Fossil shells provide a source of
calcium, as does also the decomposition of igneous rocks. The common
compounds of calecium are caplcium carbomate %gACOS) and calcium
sulphate (CaSO4),

Magnesium, Magnesium (Mg) is a common conskttuent of many
lgneous rocks and, therefore, very prevalent in ground water. Dolomite,
a carbonate of calecium and magnesium, is also a source of the mineral.
The sulphate of magnesia (MgSO4) combines with water to form "Epsom
salte" and renders the water wwholesome if present in large amounte.

Sodium, Sodium (Na) is derived from a number of the imporbtant
rock~forming minerals, so that sodium sufiphate and carbomate are very
common, in ground weters. Sodium sulphate (NapSO4) oombines with water
to form "Glauber'!s salt™ and excessive amounts mekktthe water unsuitable
for drinking purposes, Sodium carbomete fNasCUz) or "black alkali™
waters are mostly soft, the degree of softmness gepénding upon the ratio
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of sodium carbonate to the calcium and magnesium salts, Waters
containing sodium carbonate in excess of 200 parts per million
aere unsuitable for irrigation purposes®. Sodium sulphate is less

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

harmful.

Sulghates., The sulphate (80,) salts referred to in these
analyses are calcium sulphate (6&804), magnesium sulphate (MgS0,),
end sodium sulphate (NaoSO4).

Chloride., Chlorine (Cl) is with a few exceptions, 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
rarts per millian, but some as much as 2,000 or 3 ,C00 parts. These
waters have a bracklish taste,

Alknlinity. The alkalinity determined in these water
enalyses is based on the assumption that the only salts present in
the samples that will neutralize acids are carbomates, and that,
consequently, the degree of alkalinity is proportional to the amount
of the carbomate redical (COz) 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 a lather that will stand up (persist) for 2 minutes, Hardnsas
is of two kinds, temporary and permanent, Temporary: hardness is
caused by calcium and magnesium bicarbonates, which are soluble in
water but are precipitatéd as insoluble normel carbonates by boiling,
as shown by the scale that forme in teakettles., Permanent hardness
is caused by the presence of caleium and magnesium sulphates, and is
not removed by boiling. The two forms of hardness ~ are not distinguished
in the water analyses. Waters grade from very softhto very hard, and
can be classified according to the following system

N , :
The"Examination of Waters and Water 8upplies", Thresh & Beale,
pagé 21, Fourth Rd. 1933 .

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

wnter with 50 to 100 degrees of hardness may be said to be
moderately soft.,

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

water with more than 200 and less thax. 300 degress of hardness
mey be said to be hardj,. .

water with more than 300 degrees of hardness may be said to

be very hard.

T

Hord waters are usually high in calecium ocarbomate, Almost
all of the waters 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, one of the clay~forming minerals, has the
same property of softening water, qwing to the absorbed sodium that
is available for chemical reaction™,

1 .
Piper, A, M, "Ground Water in Southwestern Pennsylvania®,
Pemn, Geol. Surv., 4th secries,

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 exchange 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 ¥he amount of this material present. The rate of movement of
undergpoundwater will, consequentlyyv, 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 waters, but the amount may be
small, Upon exposure to alris red precipitate forms, the water becomes
acld, and, hence, has a corrosive action., When iron is present in
large amounts the water has an inky tasbe,

WATER ANALYSES IN RELATI(N TC GEOLOGY

Glecial Drift

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

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

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

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

Water from surface samd<deposits is normally Bow in dissolved
salts, the total being generally less than 1,000 parts per million.
Where large emounts of limestone occur in the glacial send and gravel
beds a characteristic constituent of the glacial waber is caleium
carbonate, the amount present varying from 300 to 700 parts per million.

Weter from buried outwesh deposits contains more dissolved
salts than the surface sands, as the water in order to reach them has
to percolate through overlying till., Rain water conteins carbonic acid,
which sots as a solvent and dissolves a great deal of calcium, magnesium,
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 sulphate,
60 that the amount of shale precent will modify the quality of the water.
The oxidized upper part of the drift comtains less sulphate than the
deeper, less oxldized boulder clay. The character of the water in the
buried outwash deposits willl, therefore, depend largely on the
oompoettlon and amount of till that overlies it,



Weter 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 depoesit does not flow to any marked extent,
it is apt to be more highly impregnated with soluble salts than where
the underground movement is more rapid. Soft water in the drift is
mostly confined to shallow wells in sands low in calcium carbonate,
Waters from glaclal 1akﬁrclays are sometimes high in soluble salts,

The sample from a well in glacial lake clay on N 1 sec. 27, tpe
42, rges 17, has 11,040 parts per million of soluble salts, largely’
magnesium sulphate and sodium sulphate. The sample from SE, 3 secCe
13, tp. 42, rge, 16, which is believed to come from glecial lake
silts, has a very different composition, The total solids in it
are only 440 parts per million, of which 250 are calecium carbonote.
The great difference in these waters is due to the high soluble salt
content that is associated with the lake clays but absent in the
silts, Average drift water contains between 1,000 and 3,000 parts:
per million of dissolved mineral salts.

Dearpaw Formation

The Bearpaw formation consists of dark morine shnles and
beds of green sand. Water from these sands has a total solid count
ranging from 300 to 1,600 parts per milllon and a hardness of more
than 300 degrees. Calcium carbomate 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
calcium 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 no 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 instances, soft, as it contains sodium carbomate in
excess of calciun and magnesium carbonates, but when mixed with surface
water high in calecium carbonate, it will become hard. The high
concentration of sodium salts, especially sodium carbomate, in
contrast with the calcium and magnesium salts distingulshes this water
from that in Dearpaw sands, The Pale*Beds include much bentonite, and
i1t is this mineral that actsras a water softener within the formatlone
The following analyses are typleal of waters from the Pale Beds:

SE. sec. 16, NE, sec. 3, SW.- sec, 7, SE. ,

sec e 21

Salts tpe38, rges 21 tp.39, rge. 25, tp.37, rge.24, tp. 38,rge.23
TaCOx 73 18 53 35
Ca 80, ' - N - -
MgCO5 52 14 45 38
MgS0y ; ; : ;
Na (05 297 679 464 562
Nep504 297 158 éés 437
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NaCl 31 45 b 130
Total solids: 760 1,020 g 940 1,260
Hardness 100 20 % 30 75

Varlegated Beds

In Senlac¢ Rural Municipality, Saskatchewan, are a number of wells
that have water very similar in character to that found in the Bearpaw
formation., These wells tap an horizon that corresponds with the Variegated
Beds in Alberta, although they have not been separated from the Pale Beds,
They are less bentonitic than the PaleiBeds and darker in colour. The
water is hard and hars a low dissolved solid content. The three analyses
given below show a grent deal of similarity and suggest & common horizon.

1
¢

ENW. sec. 21, 2 NW. sece 3, SE. sec. 28,
Selts i tpedl,rge 26 : tpedl,rge28 tped0,rge 28
CaC0g 250 | 305 125
CaS0y % --. % - -
MeCO3 1 1109 ' 80 155
“MeS04 149 104 69
5;2005 - % ~ -
No.pS0, 98 : 132 386
NaCl 12 12 18
To*balmwlidsz 840 840 789
Hordness 600 600 500

Ribstone Creek Formestion

Chemical analyses of water from the Rlbstone Creek formation vary
more than in the Pale Beds, the reason being that at several different
horizons the sediments show coneiderable lateral wvariation, The formation
includes both marine and non-marine beds, thin coal seams being present in
the basal part of the formebion around Paynton, whereas south of Lashburnm,
on Battle River, marine fossils were found in strato considered to be at
approximetely 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 lake,
and at the south end of Tramping lake, Analyses of these waters are given
in the following tabte:

SE+56C 425, | SEesecs22;] NEesec.36,] SW,sec.7 |SE sec.30, S« 8610,
Salts tpvdl,rge. | tpedl,rgeq] tpedl,rgedi tpedl,rge}tped8, rged tp.35,
24 24, | 24, 24, 22, rge.20,
CaCO3 73 73 73 198 103 90
CaSO4 - Lad - - T e -
MgCO3 28 38 38 52 69 52
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Neoc03 129 -g 119 129 1 108 . £5
Na250; 5 . 55 . 61 | 61 | 49 | 43
NaCl 2,929 é 3,036 é 2,690 . 2,863 é 3,531 3,861
Total solids 3,n4o§ 3, 460 g 3,120 ' 3,200 ; 3,860 4,460
Hardness 135  : 90 . {110 100 130 130

o

The similarity in these anlayses suggests o common source bed,
The distance between the Tramping Lake 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 typical of water from the same
stratigraphical horizen in the vicinity of Battle River, one reason being,
possibly, that at Battle River the stream has cut through the Ribstone
Creek formation exposing the sand members along its banks. This may
cause a more raplid movement of the underground water in this area than
farther couth, and 1t is known that the rate of flow is a controlling
factor that governs the change of calecium 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 formation cannot
be distinguished from those of the Pale Deds, whereas others are quite
different. The following analyses illustratetsome of the different types
of water from this formation:

= CanasT . . ’ g -
Se.sec. Ind.Agent' SW.sec. NE.sec, 'Se.sec. (NE.sec. WW.sec.
11, tp.:Little | 24, tp. 36, tp. :26. tp. 36. tp.' 22. tp.
46, rge. Pine I,R. 46, rgo. 43, rge.!43, rge. 41, rgey 42, rge,
Salts 28 ¢ .21 P 18 i 18 I\ 24 23
CaCog 2 %0 %0 , 410 ; 78 , 3B 73 . 125
B " Lot : . 3 §
CaSO i - ' - : - ; - z - -
W | ‘ | |
MglO, o7 | 69 | 168 : 3 | 3L . 38 | 9T
MgS0, | o~ | T I
| ' H - ! ‘ i .
Neocag  © 217 | 392 - = ;283 i 592 . 129 . 196
NapS0, 1,644 | 777 ;2,518 | 225 é 522 61 ;1,541
NaCl 249 63 ¢ 76 12 ! 83 2,690 ' 71
] : ] : :
Total solids;2,220 . 1,540 . 3,000 | 620 1,200 3,120 11,900
Bardness | 200 . 160 , 750 110 © 35 110 E 600

—
i

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

Conclusions

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

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

(3) Most waters from glacial till carry total solids ambunting
.%o between 1,000 andn3,00C parts per million.
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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. An average
of ten wells gave a total solid content of 1,100 parts per million,

(6) Weter from the Variegated Beds resembles that from the
Pearpaw formation,

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

(8) A1l soft waters contain sodium carbonate (Nag003), 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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LOC.\L IMPROVELENT DISTRICT,NO. 532,
S..SKATCHAWAN

Physicel Featurss

The main topogranhical features of this municipaliby are
North Ssskatchewan Riveyr, which forms part of the southern
boundary, and the steep escarpment thet trends northwesterly
from the river bank in tp. 53, e« 25, to Oldman and Onion
Lakes. This escarpment divides the area into two parts. The
northeastern part is about 100 feet higher than the plain along
Saskatchewan River and is covered with a rocky bouldsr till.

In township 55 the surface becomes moi: broken and is marked

by irecessional moraines. The lower plain is eut by geveral
streams tnst enter the Soskatchewan. The largest of these,
Pipestone Creek, 2t one time carried & large amount of watser.
The.e are also seversl esreas of sznd and gravel, huge outwash
gravel deposits in the vicinity of Fort Pitt post office, and an
area of sand, now blown into dunes, east of Harlan post of fice.

Geology

Outc.ops of shale and sandy shele »re found zlong Pipe-
stone Creek and Saskatchewan Rivur. An outcrop on the east bank
of Pipestone Creek in sec. 34, tp. 53, rge. 26, is very sandy
near the top at an elevation of 1,860 feet. The lower part of
the section is dsrk grey, typical Lea Park shale. The upper
sandy phase is suggestive of the uppur pert of the formatioh and
its proximity to overlying Ribstone Creek sand. It may be
present to the north of the escarpment face referred to above.
The lower beds are underlain by the Lea Park shale.

Veter Supply

The surface deposits of scnd and gravel on the lower land
¥vield =z good supply of ground watcr at shallow depths. These
glacial deposits, though reluatively thin, ere the only source
of good water, &s the supply fiom the underlying shale is scanty
and of poor guality. Locating a good well will, therefore,
depend upon finding e sand or gravel bed sbove the shale. On
the higher land to the north the boulder till contains less
send and grevel, and vwiater possibilities in it are not as good.
The aquifers there aie lenses or pockets of sand or grevel
ivregulsrly distributed thiough the boulde: till, and finding
one of them is lzargely a matter of chance. Howevsyr, in tp.

54, rge. 25, whoere gravel deposits euz commonly sxposed, it
is 0 be oxpected that w.dter will be found in one of these at
8 shallow depth.

Township 53, Range 25, The chief topographicsl features
in this township are Seskstchewan River and Frenchmans Butte.
The river is entienched in a vazlley about 400 feet balov the
level of the plain thzt occupics thoe eastern half of the town-
ship. In the west the erosion associated with the early stages
of the river removed a large pert of this plain, leaving an
escarpment face that trends northwest where the river swings
to the west in section 21. On the lower land =aye fairly large
deposits of sand aznd gravel, whersas the higher plain is
composes almost entirely of boulder clay. Frenchmans Butte,
an isolsted circulsr hill on sections 25 and 24, hes the
appesrence of a drumlin with the stscspest faece towairds the
north. Sevoiral similar hills in the vicinity sie very much
smaller, and, so far as. can bo determined, they ars all composed
of boulder till.
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4 well dug on NE. scetion 15 encountercd shalc st 90 feot,
indicating thc approximete depth of the drift on tho plein.
The clovation of the top of tho shalsc is 1,940 foet above sca=
level, mueh higher than that of any outcrops of shals exposed
along Saskatchcwan Rivur or Glenbogic Crook.

The ground-water supply is obtaincd from various horizons

in tho drift doposit at dopths that range from only a fow
foet to 84 fest. On the plain along the sast side of the town-
ship tho olevations of the aquifors of most of the wells airo
betwecn 1,988 and 2,022 foot, and, consccuently, lack the
uniformity of levol that would bs expected from a largse single
dcposit. It would appear, therofore, that thoy ropresont a
largo numbor of small doposits of sand and gravel icrsgularly
distributcd throughout tho drift. The clevation of the top of
the shalc in scetion 15 is 1,940 foct. This is considerably
lowosr than the decper aquifors in the wells, and together with
the fact that no sand nor gravel was encountored in the lowor
part of the drift on scetion 15, may indicetc a scarcity of
sand in the lower part of the drift doposits. On the lower
land to tho noxthwoest the drift is thinncr, with morc sand and
_ gravel ncar the surfacc. Where no water 1s encountercd in the

drift a sccpagc supply may bo obtaincd on top of the bedrock
shalc. This should bg adegquate provided the well is in a
favourablo location, where water accumulates in deprossions on
the surfaes of these impervious bods.

Township 53, Rengc 26. The surface doposits in the part
of this township within this district have buoen gruatly modifiocd
by fluvioglacial strcams from tho west and north. Pipostonc
Crcek, flowing from the north in a dscp valloy that was crodod
by thc glacial wators, cntors the Saskatchewan in scction 27.
The wsest sidc of tho township is covoercd with a large doposit
of sand that now hes boun blown into dunes. This sznd doposit
is associatcd with tho ceirly stages of Seskrtchowan Rivor
and the fluvioglescial watcrs from the north. Most of it wes
deposited bofors the chznncel of Pipostone Crock w=s croded
to its prescnt lovel.

The wator leovel in this sand ercea is ncear thce surfacc,
as the sand is underlain by rvcolatively impervious boulder $ill
and shale. Outcrops of shalc er. cxposcd &t various pleccs
along Pipestonc Crsck. The upper parts,as oxposod in scction
%4 clong the roesd, src¢ guite sandy, and uapposr to b near the
top of the formetion. Ths clevation of the top of this seondy
shale 1s 1,860 fout. The well on NT. scetion 33 is roported
to have obtainoed wrtcr in a s ndy shalc =t en clovetion of
1,855 fout, suggosting the szmoe strotz as thoso exposcd clong
the road in scetion 34, nlthough whce.o it was examinced the s-nd
wes too finc to foirm & good scuifci. It is probablsc, howsver,
thot thoss sindy shele bods gr-dc upward into sand thzxt would
be more suitably for an nguifer. So f=r -s ¢ n be determined,
these highoi beds airv not prescat osst of tho cruck in this
township, as &« thick boulder till oveilics tho shalc. All the
wolls are in seand th-t is belicved to be of gloeiazl origin ond
th-t liss celosc t0 tho shale surf-co., The elovation of the
aquifcr on SE. scction 34 is 1,863 feot, ~nd is ot w.pproximritcly
the seme lovel ~s the sendy shalc clong tho creck bank. Pros-
pocts of finding water at grortcer depths ~ro, conscguently,
poor, os no oxtunsive sond deposit is known to be prosont
within the shale in this arca. Locating & suitciblo well will,
thercforc, be limited to s nd ond gravel doposits in the drift
end the sandy phasc of the upper part of the bedrock strata.

Township 53, Ringe 27. The p~rt of this township north
of Soskaltchewan River is very much like the township to the
cast. The saond epres includos almost 211l of the eastern half
of the township. Tho western morgin grades into a belt of light
sandy soil thet is cultivoted sround Herlan post office. Forthor
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west, boulder till is the surface deposit gnd overlises bedrock
shele,.

Weter is easily obtained ot shallow depths in the sand
nrea. The water-table is nerr the surface, as the s~nd is
underlain by impervious boulder till ~nd shale. In the arer
of boulder till the weter supply is a greater problem, as
the surface deposit of boulde: clay is not thick and sand -nd
grevel beds ars not everywhere present in it. Finding oue
of thesse nquifers in the drift is, therefore, lorgely o mntter
of chance. A test zuger is very useful for this purpose, pro-
vided the till isn't too rocky. In most pleces, too, n fair
seeprge supply of w-.ter ¢ ' n be ohtrnined from the top of the
shaole. The wells on sections 33 and 34 obtain woter in 2 sand
bed below shele ot elev-tions of 1,872 =nd 1,861 fect ~nd
depths of 52 and €9 feotb respcotlvol and sh 1o wos encountered
vory ne~r the surfoce. The thickness of the sand bed is not
known, but as tho wotsr supply is good it is rensonable to
expoct a fairly extensive rquifer at this level. However, the
sand bed is bolievod to be a lens within the Loa Park shoale, and
for this rceson would probably not bc s thick or oxtensive as
if it wore pert of tho succecding Ribstons Creek formotion.

The weter is herd snd slkeline, but is used for domestic pur~
poses. Thig horizon should ssrve cs 2n acuifoer for & considar-
eblc oren, nss it is boelieved to bc the srme a2s the one encountorod
in = woll on scecotion 33 in the townshlp to tho cerst at an
elcvation of 1,865 fcet.

Township 54, Rangc 25. Thoe cescorpment faco, rcferrcd to
on deseribing the township to the south, cuts across the south-
west cornor of this township. The highei land to thc northsast
is a compurwtivulv flet pluin having ns surfoes doposits ground
moraine and o fow small moraincl hills and cskeise Thousc éskors
trond almost north and south in scetions 10 and 15. A long esker
ocecurs ih a valloy tributiry to Monnery River. 1In se ctlons 25
and 3€ it is a ridgo, broken in @ fow pl. cos but dividing tho
valley into almost cguel parts. The osksr continucs to scetion
15 where it flottens into a grevel dcposit that covors the valley
bottom. On tho lower land to the southwest the surfaco deposit
is much thinnor, but as it is Llso vory sandy water is sasily
obtained from it &t shallow depths. Thore arc also scveral
springs along tho facc of the cscarpmant.

The woter supply on the higher land is obtainced from glaciel
wells. Thoeso wells arc all less than 30 fost decp, execopt onc
on 3#. scetion 5 that hos a dopth of 41 feet. The thicknoss of
the drift is not known, but is thought to be in cxecss of 100
feoct. As tho surface elevation rises guite apprceiably towards
the north thce thickness of tho drift is considcrsd to inc.rosaso
in tho samo dircetion. Part of this risc may be dus to the
prescence of higher stretigraphic beds. The prescnt watcr supply
is obtaincd from thoe upper part of the drift, but lowor aguifoers
may be found at greater depths. The sand and gravel beds ars
irregularly disperscd within the drift and may be cncounturod
at shallow dopths in many placeos without any surfece indications,
In the northe~st part of thu township gravel is oxposcd mors
than clsewhorc, and is a good indication of the charceter of the
uppor part of the drift in this arce. Thick gravel dcposits may
not bs saturated with w: ter throughout, and it may be ncccss: ry,
thercforce, 1o rcach the lower levols 40 obtanin & good supply.

Township 54, Rengs 26. This township is divisible, roughly,
into two parts, an uppsr flat plain of boulder till to the north
and a lowor erosional plrin to0 the sodth butweon Oldman and Pipe-
stone Crcoks. Thgsc two pleins arc separcted by » stcep bank
morc than 100 fo.t high. Tho upper plain is fairly flat and hes
e surfaco docposit of rocky boulder till, The thickncss of this
till is not% known, but =2s no outcrops of the budrock strate were
found =long the oscarpment it sappecars that this riso in tho land
surface 1s wholly in drift metorials. On tho lowcr plain the
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drift is not thick, as indicatod by soveral outcrops of boedrock
along Pipcstone Crock. The elaovetion of tho top of the sondy
shrlc on section 34 in the township to tho south is 1,860 foot.
Brst of Pipostone Creck this shole is overlain by a strip of
bouldcyr $ill thnt parallels 2 s:ind and gravel doposit along
0ldmon Croek. Tho lrtter doposit forms a flat plrnin and hrs tho
eppenrance of an outw:ish deposit formed by the fluvioglacinl
weters thit flowod down Oldman Crock Valley. South of Oldman
Lake and sopornting it from tho flat outwash plain ares scverel
l~rgc gravel hills thet risc cbout 100 feot above tho valloy.
Theso are romnants of a very largo grovel deposit thet was built
up befor. tho proescnt pl-in to the south wns formed. The .
meterial on the plain wi.s thus formod from the rouworking of the
originnl dcposit. Shnle is rcported below the grovol on scetion
2, but the matorial wrs not ~vail blc for examinantion.

The watcr supply comes from wells in glicirl doposits,
most of which eic¢ loss then 20 foot decp. On the lower plrin
and in the s.ndy ~ror wetous is crgily obtsined in thos surfeoce
deposit of sand and gravel. Tho wotor-lovel within thoe sand
vories with the annwil piceipitetion, and it may, thorcforo,
be ncecssnry to docpon the wells during the sc..sons of less than
average rainf:l1l. In tiic bouldsr till . ru» bordoring Pipcstono
Croek thc =guifers ~i. send and grovel pockets ond lenses dis-
tributed through the drift. Possibilities -ro not as good horo
ns in thce sand belt to the oast, and two wolls on scetions 4
and 5 do not yield much weter. Whore witer c:nnot be found in
the drift o scepage supply ¢:n goncrally boe obtrinced at tho
contact botwsen the drift and the bedrock shsle.

Thcre are olso wutur possibilitiocs in the uppoer part of
the shale whore its surfrce h.o.s an oclevition groster th“n 1,860
foot. W . bel w's obtrined in the shele at an elevation of 1,855
fcet on WE. sce. 33, tp. b3, rgo. 26, ond clso 6 miles £ rthur
west wunder very similur conditions. It is possible that this
equifcy sxtends northw.rd, but ths cu~lity of the wrtery from it
is not ~2s good @s thet of w:tor from the drift, and it should
only be testoed when the highor horizons heve fziled. On the
higher land to the north, whero the drift is thickor, tho woll
reeords are not sufficicnt to allow definite conclusmons to bc
drawn on tha natuirc of the drift. No dry holos hrve bcon dug,
but the supply in tho wells on scetions 27 wnd 34 is not lergo
and it may bo neccsscry to test lower horizons. Tho s=nd and
gir-vel deposits in thoe drift in this srer may be numorous and
emell rothor thon fow ~nd more extonsive. Tosting for witor
balow the drift may nccossitote drilling to a dopth of 200 foot,
th supply to bo expoctod is not con51du;od t0 bo l"rgo, and
possibiliticvs of the w-tur rising ~ny girort hoight in the holce
ars poor.

Scokrskootech Indicn Roscrvrtion. The chisf topogrephicsl
forsture on Svaknskootoh Indian Rosoiviotion is tho continustion
in ~ norxthwost dircetion of the cscrrpment freo duscribed in
the arvc 0 the cmst. North of Union Lake, on the north of tho
Indisn Rssorve, nunr tho Albertn bound~ry this cscorpmont swiangs
slightly to tho southwest =nd dividos tho rescyvotion into
lowl:znd ~nd highlond ~r2es. Tho highl:nd is cut by numcyrous
gulliocs, which form tho herdwntcrs of Pipostone Crcck. Tho
lowl:.nd to the south of thoe plteau is covorcd with a thin
dcposit of gl cial matorial of vriious types. Eerst of Onion
Lrke ~nd poielloling the ose:.rpmoent is an arcn of ssnd and grovol.
Along Pipostono Creck the soil is hoavy olay derived from tho
undorlyving shﬁla, and in tho southoost part of tho resceve is
& gandy plsin, which is the northern oxtension of tho sand -~ron
arounG Hrrlen post officc. West of tho sandy plerin and oxtond-
ing northward to Onion Loko the surfocc matorial is a ground
moraino deposit of bouldor elay and sundy ClcV- In the south-
wost part of tho roscrve the $ill is very rocky, and = small
rcecssional morning extonds northword "1ong tho wost side of
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the reserve.

At the Roman Catholic Mission school the drift is less
than 30 feet thick, as a well 34 feet deep struck water in
sand below bedrock shale. This aquifer yielded only a
limited supply of poor water, so that it is not considered
gdvisable to seek wrter at this horizon where it can be
obtained in the drift.

The water supply in the drift will depend upon the
presence of sznd and gravel beds. 48 the drift is thin, it
is quite possible #0 miss one of these deposits in sinking
a well, but it is reasonable to expect sn avesiage asmount of
gand and gravel except in the immediste viecinity of Pipestone

reek.

On the platezu the weiter supply likewise must come from
the glecial drift, and conditions are believed to be similar
to those in the belt west of the ruserve in tp. 55, rge. 28.
Here weter is found &t shallow depths. Lower aquifers are
no doubt present in the drift, snd can be tested for if the
uppes horizons fail to yield a supply.

Township 55, Rangs 25. Most of this township lies
within the boundsrices of bthe forest roscrve, and for this
reason the well rocords ars limited to a narrow bselt along
the ocast side. Tho surfacc deposit is a thick mentle of
rocky boulder till that 1s compsratively flst in tho southeast
cornuyr, but south and cast of Sidney Lako zr¢ ridges and
hills of a rccessional moraine.

The ground-watcr supply is obtained from sand depos its
in tho uppsry 30 feaet of the glacial drift. Records show
that tho yiold is not v.iy good, which may indicete $he occur~
renecc of only smell bodies °f sand and gosovel. Dooponing
tho presont wells may discover furthoe. aguifors. As tho
glacial drift is a hetcrogonoous mixture of bouldsy %ill, ssand,
and grevol it is impossiblo to draw doafinite conclusions on
thc occurrcenc., slovation, ox extent of w.toer horizons in it.
Howeovur, such a thick dcposit probably contains sufficicat
send and gravcl dcposits to provide suitueble aguifors almes t
anywhors in tho bolt, zlthough tho dopths to thesc may vealy
considorably.

Township 55, Range 27. Most of this township is within
the Scokaskootch Indian Resarvetion s elrocdy desceribod. Theua
is, howover, a narrow stiip a mile wide botwecn tho Indian
rResoxrve and the 4th movidian. In vhis, one woll is thought
to havo roached th: Loa Park formation uwndorlying the glacial
drift. Also two wolls in scetions 33 and 34 north of the
Indian Resorve heve ruachsd the Lea Park formstion. It is not
known if the Loe Park is sufficicntly sandy to contain wator
but this . is prcosumod to bc so. Tho oceurrznes is essumcd to
bs loeal only.
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WELL RECORDS -

WSS’ e — S — A 5 ausin S_—— e A N T e R T B —— e - — — —_—
LOCATION ' - | g *:g*«l PRITICPAL WAIZR-BEARING ZEDS | i ' !
T Gy cape g (e g M At B e e | CHARACTER nc;:‘, mc.':
No. OF OF Abiov i \ YIELD AND REMARKS
Y% | Sec. Tp. |Rge. Mer. WELL WELL | 'sbove sea st% ;;ag)) e | Dept:f iy il Marinie | OF WATER v(vi;\r:;z \;\;A:g: !
| :
1l SE 10 63 25 3 ‘ 33 2027 33 | 1994 Glacial hard D.S. Good su'rly in sand
2 SW 13 dug 48| 2036 - 40 (1996 48 | 1988 " " B.S, Good supply in gravel
3 SE 13 " 23 1945 - 171928 23 | 1922 e w D.S. Good supply in sand
4 NE 13 % 55 2010 55 | 1955 » 4 D.S. Good supply in sand
S SE 14 » 20 2040 - 13 2027 20 | 2020 id soft D, 8. Good supply
6 NE 14 " 60 2055 60 | 1995 1§ D.S. Good supply
7 NE 15 v 45 2039 - 31 2008| 45 | 1994 - soft D.S. Good sunply in sand. Dry hole 110°
! Shale at 90 feet.
8 SW 21 : 18 1689 - 41685 16 | 1673| Top of shale hard D.S. Good supply on top of Lea Park shale.
9 NE 22 ¢ 58 2040 , - 36(2004 18 | 2022 Glacial soft D.S. Limited seepage supply
- 10 NW, 23 35 2050 28 | 2022 " " D.S. Limited supvly in blue clay
11 | SW| 24 2 | 41| 2072| - 30[2042 | 41 | 2031 " ' hard D.S. |Good supply in sand
12 NE| 27 47 | 2052 | - 43 (2009 47 | 2005 p l A DS . Good supply in sand
13 | SE 28. " 12| 1908 12 | 1896 » " D.S. Good supply in sand
14 | NW| 28 | " 24 | 1891 24 | 1867 d d D. S. Good supply in clay
15 NE 20| ¥ 12 1823 12 | 1811 s o ' Seepage supply on top of shd e
16 | NW' 33 " 30| 1970 30 | 1940 » " '
_ | D.S. Good supply in cley
17 |SE 34 bored 84 2053i - 801973 84 | 1969 . " N. Ccaved and abandoned
18 [sSw| 36 dug 48 2063 - 26| 2037 46 | 2017 " " Good supply in sand
I
P —=
l1 |ISE 19|53 | 26/ 3 dug 14 | 1764 14 | 1750 Glaciel hard D.S. Good suprly in gravel
2 NW' 25 " 23 | 1890 23 | 1867 " " D. Poor supply in sand
3 SW | 26 , " 40 | 1882 - 35 1847| 40 | 1842 Lea Park " D.S. Limited supply on top of shale
4 SW 32 " 15| 1878 - 12 1866 15 | 1863 Glacial soft D.S. Good supply in clay
5 NE 33 ] bored 35 | 1890 35 | 1855| Lea Park hard D.S. Good supply in shale
é ‘NEI 34 dug 15| 1920 10 1910 15 | 1905 Glacial soft D.S. Good supply in sand
? SEl 34 " 36 | 1899 36 | 1863 " hard S. Good surply in blue clay
8 |NW! 34 " 16 | 1885 | - 15 1870 16 | 1869 " D. limited supply in sand
9 |NW,K6 36 o 15 | 1912 15 | 1897 " so 't D.S. |Good supply in sand
| | ;__AF__T__L__.L_____J,.___.L
|
) § SEI 21 53 27, 3 | dug 21 11855 | - 16 (1839 21 | 1834| Glacial hard D.S. Good supply in Lea Park shale
2 | Sw 26 | " 25| 1924 | - 20 [1904 | 25 | 1899 " sof't D.S. |[Good supply in sand and gravel
S |NW, 28 - " 15 | 1924 15 | 1609 " o D.S. Limited supply in sand
4 Nw | 27 " 20| 1922 | - 17 |1905| 201902 . 2 D.S. Good supply on top of shale
5 |SE| 27 - 8 | 1886 8 | 1878 » hard D.S. Good supply in sand
6 SW| 27 = 10 | 1866 - 7 |18%59 10 | 1856 . ” D.S. Limited supply in sand
7 |SE| 28 i 15| 1904 | - 13 (1891 15 | 1889 - -y D.S. Limited supply in sand
8 |NE| 33 { bored 52 | 1924 | - 48 |1876 52 | 1872 Lea Park » D.S. Good supply in shale
9 | NW Sﬂ . 69 | 1930 60 [1870 | 69 | 1861 » » . D.S. Good supply in shale
|

- 22

LOCAL IANPROVFMINT DISTRICT NO. 532, SASKATCHEWAN

B 4-4

NOTE—AIll depths, altitudes, heights and elevations

given above are in feet.

(D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sampls taken for analysis. ;

}



WELL RECORDS -~

LOCATION
TYPE DEPTH
W::L OF OF
g 1% | Sec. | Tp. lee. Mer.| WELL WELL |
1l NW 2| 54 25 3 dug 6
2 SE 5 " 41
S NW 6 g 20
4 SW 7 I v 18
5 SE 8 " 30
6 SW 9 i 12
7 SE 9 )i 16
8 SE 12 = 25
9 SE |14 " 20
12 NE |15 v 14
11 SE |17 | . 20
12 |NW |18 " 8
13 NwW | 20 " 20
14 NE 21' " 17
15 SE |22 L a7
6 |NE zvj " 20
7 NE 28l L 15
18 NE |34 » 24
19 NW | 35 L) 18
20 NE [ 36 3 20
1 |Nw| 1/ 5426 |3 dug 25
2 NW 2 " 10
S SE ” 2%
4 NE i 12
S NE 9 * 8
6 NW| 1 o 12
4 NE 1 - 45
8 Sw| 1 " 16
9 SW| 1 - 18
10 SW| 1l " 14
11 NE| 1 ol 12
12 SE| 1 " 10
113 NW| 2 " 26
14 SE| 2 - 14
15 SE » 52
Apgrox, 12 54|27 |3 dug 14
SW | 8 Spring

ALTITUDE -

-

- 23
LOCAL IMPROVEMENT DISTRICT NO. 532, SASKATCHEWAN.

HEIGHT TO WHICH
WATER WILL RISE

— — ——

PRINICIPAL W.

i
l
1

WELL Above (+)
(.bl:“:a ** | Below (: )| Elev.
ace

|
1997 - 5 l1992
1972 - 39 11933
1890 - 19 1871
1958
2054
2038 | - 10 2028
2004 - 10 | 1994
2120 : f
2091
2041
2039 | - 11 | 2038
2060 - 4 |2056
2130
2085
2087 | - 25 |2062
2143 - 19 l2124
2121 | |
2123 - 21 (2102
2124 - 15 (2109
2106 - 15 | 2091
1880
1936 - 8 (1928
1900
1866 - 7 (1859
1901 - 7 |18%4
1913
2021
1931
1938 - 12 (1926
1948 - 10 (1938
1962 - 11 |1951
1895
21285 - 23 (2102
1979
2128
1892 - 7 /1885

1880

Deptn

Elev.
|

-

AT4R-BEZARING BED

e AR e 8 —

Geological Horizon

i

l

B 4-4

CHARACTER
OF WATER

8.k
OF

WATER
(in °F.)

14

| 2026
| 1988

1991
1631
1870
1940
2024

20995
2071
2027
2019
2054
2110
2068
2060
2123
2106
2099
2106
2086

1855
1926
1875
1854
1893
1901
1976
1915
1923
1934
1950
1885
2099
1965
2076

1878

Glacial

L

23232 3233292323233

Glacial
”

32 3 33 338 33 323 3223

Glaocial
»

bz |
[«

233 3 33 3

3

soft

hard

soft
”

hard
”

soft

hard

soft
hard
”

8
:23338

=2
Stlg 3 3
f=

B ————

hard

UsZ TO
WHICH

WATER
18 PUT

YIELD AND REMARKS

® W e R R DO R SR
L] [ L sﬂsﬂ?’?’sﬂfﬁfnmm

U)UJU)U)U’EDU)UJU)UJUJ
. o

DUDUDDUDUDUUDUDUDUDDUODUUD

R ] R TR Ty e A
U TR R L T e A

bccuucupucuuucu
NP Omnnonm

Good supply in
Good supply in
Limited supply
Good supply 1in
Good supply in
Good supply in
Good supply in
Good supply in
Good supply in
Good supply in
Good supply in
Good supply in
Good supply in
Good supply in
Limited supply
Limited supply
Limited supply
Good supply in
Good supply in
Good supply in

Good supply in
Good supply in
Limited supply
Limited supply
Limited supply
Good supply in
Limited supply
Poor supply

Good supply in
Good supply in
Good supply in
Good supply in
Good supply in
Limited supply
Limited supply

(Anglican Mission Onion L. Ind. Reserve)

Good supply in

Continuous flow - R.C. Mission on
Onion L. Indian Reserve.

sand
gravel
in clay
clay
gravel
yellow clay
clay
clay
clay
gravel
gravel
clay
sand
clay

in sand

in sand

gravel

sand

sand and gravel

clay
sand

in blue clay
in sand
gravel

in fine sand

sand

sand and gravel
sand and gravel
fine sand

sand

in gravel

in sand

sand

Dug well

34' in shale. Limited supply of poor

water.

& ven = we & 0 fonk

NGTB—AS degiim, altitudes, heghts and elevatxns

(D) Demestic; (8) Stock; (I) Isrrigation; (M) Municigality; (N) Met used
(#) Sample saken for analysia.



WELL RECORDS—
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LOCAL IMPROVEMENT DISTRICT NO. 532, SASKATCHEWAN.

3 4-4
R. 7520

1
i

SE

SW
NE
SW

LOCATION

Tp. Rge.

1 54 28 W3

1 5525 3
2

13

5 5527 W3
7

|

Mer

HEIGHT TO WHICH

PRINCIPAL WATER-BEARING BED

| WATER WILL RISE TEMP.| USE TO
TYPE DEPTH
or | or | wm[ ST T e e
WELL | WELL = (sbove ses Below —) Elev. | Depth | Elev. Geological Horizon n°F) | 1S PUT
e o |..___ | l . = (N | | =l
dug 8 1885 - 6 1879 8 1877 Glacial soft l D.8. Good supply
. | |
dug 30 2130 =29 2101 30 2100 Glacial hard D. Poor supply in
" 16 2103 - 14 2089 16 208 " " | D.S.  Good supply in
“ 10 2048 - 9 2039 10 203 " soft D.S. Poor supply in
| |
| I l
; l | ! ! |
dug 30 1998 30 |1968' Glacial | hard D.S. Good suprly in
n 14 2036 14 | 2022 " n D.S.  Good supply in
" 14 2053 14 2039 " soft D.S.  Good supply in
" 8 | 2034 8 2026 " hard ' D.S. Just

i“ ‘ | | |

| I

YIELD AND REMARKS

clay
sand.
sand .

gravel
sand.
clay.

sufficient in sand.

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

(D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used
(#) Sample taken for analysis.
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