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INTRCDUCTICN

Information on the ground-water resources of east-central
Alberte and western Saskatchewan was collscted, 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 township
56 in western Saskatchewan.

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

A division has been made in the well records, in so far as
possible, between glacial and bedrock water-besring sands. In
invectigations for oil and gas, however, the bedrock wells were used to
trace the lateral extent of geological formetions, 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 reglon investigated in Alberta, and in all but the
northeast part of the region studied in Saskatchewsy, 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 wnter 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 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
spite of these defects, however, it is hoped that the publiecation of
these water records may prove of value to farmers, town authorities, 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 . Watren of the University of Alberts, C. H. Crickmay of
Vencouver, and C, O, Hage, until recently a member of the Geologlecal
Survey. The 0il and gas investigations of which these water records are
a part were undertaken under the general supervision of G, S. Hume,

Tublication of Resulte

The essentlal information pertaining to ground-water conditionse
is being issued in reports.that in Sasketchewan cover each municipality,
and in Alberbte cover eamch square bloek of sixteen townships beginning at

the 4th meridian and lying between the correction lines. The secretary
© Treasurer of each municipality in Sasketohewsn and Alberte will be
supplied with the information covering that munioipelity. Copies of the
reports will also be a2vailable for study at offices of the Provinciel
and Federal GGovermment Departments. Further assistance in the
interpretation -f the reports may be obtained by applying to the Chief
Geologieb)] 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 vmater 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 is
likely to be found in shallow wells sunk in the glacial drift, or whether
a better supply may be obtained at greater depth in the underlying
bedrock formations. 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 is uneven, the best means of comparing water wells is by the
elevations of their water~bearing beds. For any particular well this
elevation is obtained by subtraeting the figure for the depth »~f the
well to the water~bearing bed from that for the surface elevation at
the well. For convenience both the elevation nf the wells and the
elevetion of the water~bearing bed or beds in each well are given in
the well record tables, Where water is obtained from bedrock, the name
of the formation in which the water-bearing sand occurs is also listed
in these tables, and this information should be used in conjunction with
that provided on bedrock formations, pages & to ®, which describes
these formations and givee their thickness and sequence. Where the
level of the water-bearing send ie known, its depth at any point can
ee.sily be calculated by substracting its elewation, 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 elevetion 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
calculated, and some informetion on the character and quentity of water
can be obtained from e study of the records of surrounding wells.

GLOSSARY CF TERMS USED

Alkaline. The term "alkaline" has been applied rather loosely
to some ground waters that have a peculiar and disagreesble taste., In
the Prairie Provinces, water that is commonly described as alkaline
usuelly contains a large amount of sodium sulphate and magnesium sulphate,
the principal constituents of Glauber's salt and Epsom salts respectively.
Most of the so called alknline waters are more correctly termed sulphate
weters, mgny of which may be used for stock without 11l effect. Water
thet tastesstrongly of common salt is described as salty.

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

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

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

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

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

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

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

Floog Plain, A flat part in a river valley ordinarily above
water but covered by water rhen the river is in flood,

Glacial Drift. The loose, uncom#olidated surface deposits
of sand, gravel, and clay, or a mixture of these, that were deposited
by the continentael ice~sheet. Clay containing boulders forms part of
the drift and is referred to as glacial till or houlder clay. The
glaclal drift occurs in several formss

(1) Ground Moraine. A boulder clay or till plain (includes
areas where the glacial d&rift 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
loe=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 streams that issued from the continental ice-sheet.

(4) Glacial Lake Deposits, Sand and-cliyiplains formed 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,

Impervious or Impermeable, Beds, such as fine clays or
shale, are considered to be impervious or impermeable when they do not
permit of the perceptible passage or movement of ground wmter,

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 [and 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,

Uhnonsolidated'Deposits.- The mantle or covering of alluvium
end glecial drift consisting of loose sand, grovel, clay, and boulders
that overlie the bedrock,

Water~table. The upper limit of the part of the ground wholly
se.turated with water. This may be very near the surfance 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 ik which the water is under sufficient pressure to
flow above the surface of the ground.
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(2) wWelle 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 FORMATICNS OF WEST-CENTRAL SASKATCHET.LN AND E.ST=-CENTR.L ALBERTA

The formations that outcrop in west=central Saskatchewan are
an extension of similar formations thet cccur in east-central Alberte.
They are of Upper Cretaceious age, and consist entirely of relatively
soft shales and sands, with some bands of hard sandstone and layers of

ironstone nodules,

of the formations are shown in the following tables

Formation

Edmonton_

Bearpaw

Pale and
Variegated
Beds

Birch Iake

Grizzsly Bear

Ribstone Creek

Lea Park

Character

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

Dark shales, green sands with smooth
black chert pebbles; partly non-
marine, with white bentonitic sands,
carbonaceous shales or thin coal
seame sSimilar to dhose in Pale Beds
shales at certanin Horizons contain
lobster claw nodules and merine foesils;
at other horizons are abundant selenite
erystdls.,

Light grey sands with bentonite; soft, dark
grey and light grey shales with selenite
and ironstone; ocarbonaceous shales and
coal seams; abundant celenite crystals
in certain layers,

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

Mostly dark grey shale of marine origin, with
a few minor seand horizonsj selenite crystale
and nodules up to 6 or 8 inches in diameter

Grey sands and sandstones at the top and
bottom, with intermediste sands and shales;
thin coal seam in the vicinlty of Wainwright;
mostly non-marine, but middle shale in some
areas 1is marine,

Dark grey sholes and sandy shales with nodules
of ironstones a sand 70 feet thick 110 feet
below the top of the formation in the Ribe
stone area, Alberta,

Edmonton Formation

The successlon, character, and estimated thickness

Thickness
Fee
1,000 to

300 to 600
$hins
rapidly to
the north-
west

95¢C to 1,000
in Czar=~Tit
‘Hills arenl
may be thin-
ner elsewhere

100 in west,
but less to

east and
south

" Maximum, 100

Maximum, 325
at Wking;
thins east-
ward

056 to 1,100

The name Edmonton formation was first applied to the beds
conteining ceoal in the Edmonton area, and later to the same beds in
The formation has a total thickmess of 1,000 to
1,150 feet, but is bevelled off esstward and the east edge of the formation

adjoining areas.
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followe a northwest line from Coronation through Tofield to = point
on North Saskatchewan River about midway between Edmonton and Fort
Saskntchewan. 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 lmown as bentonite, This material
when wet is very sticky and swells grently im volume, and when dry
tends to give a white appearance to the “eds 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 abundent 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
umniformity in the depth of wells even within a small area. Water also
occurs commonly with coal seams and, unlike the sand lehses, 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, &s the water fram the shallow surface deposits, may be "hard".
The basal beds of the Edmonton formation usually wontain fresh water,
but this may become brackish locally where the underlying Bearpaw beds
-contain highly allmline or salty water.

Bezrpaw Formation

In southern Alberta, where the Bearpaw formetion is thickest,
the beds composing it zre mninly shales th~t have been deposited in
sea woter. 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 conl 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 immediately north of township 32 the Bearpaw
occuples a widespread belt beneath the glacial dArift, 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. PFarther 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 Saskatchewnn River, the disision between the Besrpaw
and the overlying and underlying formations is indefinite, and the
thickness of beds of Bearpaw age is relatively mmall,

The water in the Ryley area is from the Bearpaw fermationm,
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 better supply is found by drilling through the Bearpaw into the
underlying Pale Beds,

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

Pale and Verlegated Beds

Underlying the Bearpaw formation is a succession of beatonitic
sands, shales, and sandy shales containing a few coal seams, The upper
part of this succession, due to the ber mnitic content, is commonly
light coloured and has been described a- the Pale Beds, whereas the lower
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part is darker, and 1s known as Variegated Beds, In part, dark shales
are present in both Pale and Variegated Beds; others are greenish, grey,
brown, and dark chocolate, carbonaceous types., The sands may also be
yellow, but where bentonite is present it imparts a 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) oryst-1ls are, in places, abundant in the shales.

The best sections of Pnle Beds exposed in the region are
in the Tit Hills, southwest of Czar. These hille ocarry a thin capping
of Bearpaw shales, beneath which, and around Bruce lake, more than 200
feet of Pale Beds are exposed. The total thickness of Pale and Variegated
Beds in the Tit Hills area is about 970 feet, Variegated'Beds outerop
rear Hawkins on the Canadlan National Rallwey west of Walmwright, but no
area exposes the complete succession, which is considered to comprise about
200 feet of beds,

Records of wells drilled into the Pale and Variegated
Beds do not, in genersl, indicate lateral persistence of sands for long
distances, nor any uniform average depth to water-bearing sande in a local
area. This points to the conclusion that the sands are mainly local lenses,
but as such lenses are numerous, few wells fail to obtain water. In the
Cadogen aree many flowing wells have been obtained from sands about midwey
in the succescion., In western Saskantchewan Paleland Varieganted Beds occur
over a wide area from Maclin and Kerrobert northeast through Wilkle to the
Eagle Hills, south of Battleford. Numerous outerops 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
1s gemerally soft. The supply, apparently, is dependent in part on the
gize of the sand body that contains the wnter and in part on the ease with
whioh water may be replenished in the sand., Small sand lenses surrounded
by shalef 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
instences such wells yield only a small supply, elthough this is commonly
persistent and regular,

Birch Inke Formation

The Biroh lake formation underlies the Varlegated Beds,
but in many areas the divislon is not sharp. The type area of the
formation is along the north shore of Birch lLake south of Innisfree,
where a seotion 65 feet thick, composed mostly of sand, is exposed. The
total thlokness of the formation in this area is about 100 feet, and
although this is dominently sand a central part is composed of alternating
thin eand and shale beds, At the base of the formation, in a rnumber of
places, is an aoyster bed, and this 1s exposed in 2 roed cubt in a sectiom
73 feet thiock on the east side of Buffalo Coulée in sec, 3, tp, 47, rge. 7,
We 4th mer. In both upper and lower parts of the formetion the sand is
commonly mas€ive and outerops tend to consolidate into hard, nodular masses
from a foot to a few feet in diameter., Apperently these are formed through
the deposition of salts from the water that finds en outlet at the outorops.
In fact, in some areas the sand may be traced along the side of a hill by
the presence of small springs or modular masses of sandstone,

The Birch lake formation occurs urder the drift and in
outorops in a large area south of North Saskatchewar. River amd northeast
of a line from Willingdon to Innisfree and Minburn, East of this area
the southwest boundary is more irregular, but outcrops 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 rear Edgerton and Chauvin is underlain by the Bireh
lake formation and that it extends southeastwanrd into Saskatchewan aroumd
Manitou leke ~and southeast to Vera,
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It is thought that the Birch lake formation thins
eastward from its type section at Birch Iske, and that it loses its
identity in western Saskatchewan. Deep wells drilled at Czar, Castor,
and elsewhere no longer show the Birch Lake as & clearly recognizable
sand formation, so that its southern limit beneath younger formations
is unknown, Wherever it occurs ars a sand, however, it is wnter~bearing,
although in some areas the sand is apparently too fine to yield any
considerable volume of water. In other areas, however, it persistently
Flelds good wells, There is no apparent wniformity in the character of
the water, which is elther hard or soft in different wells in the same
general area. Direct contacht with surface vmters thet ¢ ntzin ealcium
sulphates may in time change a "soft" water well to a"hard" water well,
and many wells are not sufficliently 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 eccounts for the change in
character of the weter in a well, a feature thet has been noticed by
many well owners. ' '

Grizzly Bear Formation

The type locality for the Grizzly Bear formation,
which underlies the Birch lLeke beds, is near the mouth of Grizzly
Bear Coulée, a tributary of Battle River with outlet in tp. 47, rge. 5.
The form~tion is mainly composed of dark shales:that were deposited in
sea water, At the mouth of Grizzly Benr Coulée two shale sectioms,
each about 100 feet thick, are separated by a zone of thin sand beds.
It is now recognized that the upper section is the Grizzly Bear shale,
and that the lower one, very similar in character and also deposited in
sea water, occurs in the next lower formation, the Ribstone Creek. The
Grizzly Bear shale contains a thin nodular zone sbout 50 feet above the
base, that is, at obout the centre of the formntion. This zone is sandy,
and is believed to yield water in various 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,
a6 water collects in the sand above the shale, The contact of the Birch
Lake and Grizzly Bear formntions can be traced in some places by the
ocourrence of springs iscuing from the base of the Birch lake sand even
where this 1s not exposed,

Grizzly Bear shales occur in a road cut on the south
eide of Battle River near the highway bridge at Fabyan, The shales
in this area are about 100 feec thick, It is thought they extend as
far west as the Viking ges field, where they have been recognized in
samples from deep wells, It is probable, however, that the shales thin
westwardrand thicken eastward so thet their genmeral form is a wedge
between both higher and lower sand bBeds. 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 Alberte extending into
Saskatchewan mainly in the area south of Battle River,

Ribstone Creek Formation

The type area of the Ribstone Creek formation is on
Ribstone Creek near its Jjunction with Battle River in tp. 45, rge, 1,
We 4th mero At this plece the lower sand beds of the formetion are
well exposed, The upper part of the lower sand member of this formation
outorops on the north side of Battle River, in the northeast part of
sec. 26, tp. 47, rge., 5, near the mouth of Grizzly Bear Coulée, Above it,
higher on the bank and at a short distance from the river, there is a
12 foot zone of carbonaceous and coaly beds in two layers, each about
2 feet thick, separated by 8 feet of shale., Above this are 90 feet of
derk shales that are thought to heve been deposited in sea water, that is,
they are marine shales. These marine shales in turm are overlain by a
sandy zone about 20 feet thick containing oysters in the basal part.
This sandy zone is the upper sand member of the Ribstone Creek formation.
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It thickens to the enst and west frrm the Grizzly Bear aren but is
probably at no place much more than 50 feet thick.

The lower sand member of the Ribstone Cresk formation
also varies in thickness from o minimum of about 25 feet. On the
banks of Vermilion Creek, north of Mannville, the basal sand is ot
least 60, and may be 75,feet thick. It is overlain by shaly sand and
sandy shale beds, which replace the shnle beds in the central part of
the formation as exposed at’ the mouth of Grizzly Bear Coulée, In the
Wainwright aren, 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 thickness of the formation in the e
Welnwright area i1s 180 to 200 feet, but this increases to the west end
in the Viking areas exceeds 300 feet.

The Ribstone Creek formation is wldely exposed in a
northwest-trending belt in e-st-central Alberta. The southwest boundary
of thie 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, wherens the northeast boundary crosses North Saskatchewan
River southwest of Elk Point and extends northwest to include an ares
s8lightly north of St, Paul des Metis and Vilna +to tp. 60, rge. 1l4.
Within this belt water well& are common in the Ribstone Creek sands,
which are almost without exception water=bearing in some part of the
formatione, The limits of the belt to the northeast determine the
limits of water from this source, but to the southwest of the belt,
as here outlined, weter may be obtained in this formation 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 distributinm
of this formation is of considerable economic importance, Where the
formntion 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 distributiomn of
water may be in any part of the formation, although the upper and
Jower sands are perhaps the better aqufifers. To the east of Alberta,
along Battle River and Big Coulée in Saskatchewan, the Ribstone Creek
sende are marine, Marine conditinns apparently become more prevalent
to the southeast and it is believed thot in this direction the sands
are gradually replaced by marine shales, Thus at some distance
southea st of Battleford the Ribstone Creek formation loses its identity
and ite equivalents are shales in a marine succession.

Lee Park Formation

The Lea Park formation is largely o 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 11C feet thick underlain by silty sande 70 feet thick. Below
these sands are marine shales only, and these yield no fresh water
either in east-central Alberta or west-central Sasksatchewan, 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 Alberta have s southwest inclimstion, 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
reprecents the last bedrock ~equifer in that direction. Farther northeast
water must be obtained from glecial or surfece deposits only, In
Alberte this area without fresh water in the bedrock includes the country
north of North Sasketchewan River in the vicinity of Frog Lake and a
llarggrzrea extending to and beyond Beaver River, In this area, however,
more sh water streams are present than farther south, and bush lawmfs
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help to retsin the surface witers, The area northeast of North
Seekatchewan River in Saskatchewsn is almost wholly within the
Tea Park formatiom, where water can be found only in surface deposits,
WATER ANALYSES

Introduction

Analyses were made of water samples collected from a large
number of wells in west-central Saskatchewan. Their purpose was to
determine the chemical characteristics of the waters fram different
geological horizons, end thereby aseibt'in mikdng corrdlations -0f " the: .
strate in w'ich the weters ocour. Although this was the main
objective of the analyses, it wmssalso realized that a knowledge of
the mineral content of the water is of interest &and velue to the
consumer, The analyses were all made in the 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 vmter 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 45 erpressed quantitatively as "parts per million", which
refere to the proportion by weight in 1,000,000 parts of water., A
salt when dissolved in water separates into two chemical units called
"radiecals", and these are expressed as such in the chemical analyses.
In the one group is included the meptallic elements of calcium (Ca),
magnesium (Mg), and sodium (Ne), and in the other group are the

sulphate (S04), chloride (C1), and carbomate (C@3) radicals.

The analyses indicate only the amounts of the previously
mentioned radicels, thus neglecting any silica, alumine, potash,
or iron thet may be present, It will be noticed that in most instances
the total solids are accounted for by the sum total of the radicals as
shown by the analyses., Actually, the residue when the mmter is
oompletely evaporated still retaines some combined water of crystallization,
so that the figufes for the "total solids" are higher than the sum
total of the radicals as .determined, TThese radicals are also
"calculated in assumed combinations" to indicate the theoretical amounts
of different salts present in the water. The same method was followed
in each analysls, so that the table presents a consistent record of
the different compounds present.

Mineral €onstituents Present

Calecium, Calcium (Ca) in the water comes from mineral
particles preseént in the surface deposits, the chief source being
limestons, gypsum, and dolomite. Fossil shells provide a source of
calcium, as does also the decomposition of igneous rocks, The common
compounds of calcium are ~gelcium carbomnate %SQCOS} and calcivm
sulphate (CaS0,),

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

Sodium, Sodium (Na) is derived from a mumber of the important
rock~forming minerals, so that sodium supphete and carbomate are very
common in ground waters. Sodium sulphate (NapSO,)} combines with water
to form "Glauber's ealt"™ and excessive amounts makiet-the water umsuitable
for drinking purposes, Sodium carbonate NazC0z) or "black alkali™
waters are mostly soft, the degree of softmess depending upon the ratio
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of sodium carbonate to the calcium and magneslum salts. Vaters
containing sodium carbonate in excess of 200 parts per million
are unsuitable for irrigation purposes~. Sodium sulphate is less

T
"The extreme limit of salts for irrigation is taken to be TO 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)"
Prenk Dixey in "A Practical Handbook of Weter Supply", Thos. Murby
& Co., 1931, p. 254,

hermful.

Sulghates. The sulphﬁte (304) salts referred to in these
annlyses are calcium sulphate (6a504), magnesium sulphate (MeS0,),
and sodium sulphate (NapSOs).

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

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

Hardness., The hardness of water is the total hardness, and
has been determined by the amount of a standard soap solution r3quired
to form = lather that will stand uwp (persist) for 2 minutes, Hardmess
is of two kinds, temporary and permanent. Temporary hardness is
caused by calecium and magnesium bicarbonates, which are soluble in
water but are precipitatéd as insoluble normel carbonates by bolling,
a& shown by the scale that forms in teakettles, Permanent hardness
is caused by the presence of calcium and magnesium sulphates, and is
not removed by boiling, The two forms of hardness - are not distinguished
in the water analyses. Waters grade from very soft%to very hard, and
can ve classified according to the following system s

T .
The"Examination of Waters and Water 8upplies", Thresh & Beale,
pagé 21,  fourth £d. 1933 .

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

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

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

water with more than 200 and less thar 300 degress of hardness
mey be said to be hards.

A water with more than 300 degrees of hardness may be sald to

be very hard,

> = >

Hard watere are usually high in caleium ocarbonate, Almost
all of the waters from the glacial drift are of this type, especially
those mbt associated with send 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, o4e of the cloy-forming minerals, has the
same property of softening water, Ywing to the absorbed sodium that
is avallable for chemical renction™,

r .
Piper, A. M, "Ground Water in Southwestern Pennsylvania',
Pern., Geol. Surv., 4th scries,

If surface wnter reaches the lower sands by percolating
through the higher beds it may be highly chorged with calcium salts
before reaching the bedrock formations containing bentonite or
glanconitoe. The completeness of the exchange of c¢:locium carlonate
for sodium carbomate 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 moterial present. The rate of movement of
undergpound’water will, consequensiyv, 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 weters, but the amount may be
small, Upon exposure to ailria red precipitate forms, the water becomes
acid, and, hence, has a corrosive action. When iron is present in
large smounts the wnter has an inky taste.

WATER ANALYSES IN RELATI(N T7 GECLOGY

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 depth of
the agquifer below the surface. Glacial deposits may be divided roughly
into three types.

(1), Sand and gravel beds that form the surface deposit, such
a6 outwneh materisl and glacial 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 samd:deposits is normally Row in dissolved
salts, the total being generally less than 1,000 parts per million.
Where large smounts of limeestone occur in the glacial send and gravel
beds a characteristic constituent of the glacial waber is calecium
carbonate, the amount present varying from 300 to 700 parte per million.

Water from buried outwaeh deposits contains more dissolved
sa.lts than the surface sands, as the water in order to reach them has
to percolate through overlying”till. Rain water conteins carbonic acid,
which gots as a solvent and dissolves o great deal of calecium, 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,
80 that the amount of shale present will modify the cuality of the water.
The oxidized upper pari of the drift contains less sulphete than the
deeper, less oxidized boulder clay. The charactur of the water in the
buried outwash deporits will, therefore, depend largely on the
compoeftion and amount of +ill that overlies it,



Water from irregularly distributed sand and gravel beds
will vary in its content of dissolved szlts depending upon the
character of the material surrounding the reservoir beds, As the
water in this type of depocit does not flow to any marked extent,
it is ept 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.
Weters from glacial lakazrclays are sometimes high in soluble salts,

The sample from a well in glacial lake clay on NoVe & €ece 27, tpe
42, rges 17, has 11,040 parts per million of soluble salts, largely’
mognesium sulphate and sodium sulphatce. The sample from SE, % 56C e
13, tp. 42, rge, 16, which is believed fo come from glaciel lake
8ilts, has o very different composition. The total solids in it
are only 440 parts per million, of which 250 are caleium carbonmnte.
The greant difference in these waters is due to the high soluble salt
oontent that is ascocinted with the lake clays but absent in the
silts, Average drift wmter contains between 1,000 and 3,000 ports:
per milllon of dissolved mineral salts,

Bearpaw Formation

The Bearpaw formation consists of dark morine shales and
beds of green sand. Water from these sands has a total solid count
ranging from 300 to 1,600 parts per million and a hardness of more
than 300 degrees., Calcium carbonate 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 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 carbonate in
excess of calcium and magnesium carbonates, but when mixed with surface
water high in calcium carbonate, it will become hard., The high
concentration of sodium salts, especially sodium carbomate, in
contrast with the caleium and megnesium salts distinguishes 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 formatlon,
The following analyses are typlcal of waters from the Pale Beds:

SE.  sec., 16, NE. sec, 3, SW.- sec, T, SE, sec, 21

Salts tpe38, rge. 21 tp.39, rge. 25, tp.37, rge.24, tp. 38,rge.2d
TaCOgz 73 18 53 35
CaS0, | - N - -
MgCOgz 52 14 45 38
- - - -
NapC05 297 679 464 562

Neos04 297 158 266 437
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NaCl 3 | 45 46 130

Total solids: 760 1,020 940 1,260
Eardness | 100 20 ; 30 75

Varlegated Beds

In Senlac Rural Municipality, Saskatchewan, are a number of wells
that have water very similar in character to thet 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 bentonitie than the PaleiBeds and darker in colour., The
water is hard and has e low dissolved solid content., The three analyses
given below show a great deal of similarity and suggest & common horizon.

t

- W, secs 21, § NW. seca 3, SE. sec. 28,
Salts tpedl,rge 26 : tpedl,rge .28 tpe»40,rge .28
0aC03 | 250 : 3¢5 125
CaS0y i ._‘ é - -
MgCO3 —T10s § 80 155
S04 T a9 | To4 69
532003 | - é - -
Na.gS0, 98 5 132 386
NaCl 12 ; 12 18
Totalrsolids 640 § 640 780
Hardness ; 600 ; 600 500

Ribstone Creek Formation

Chemical analyses of water from the Rlbstone Creek formntion wary
more than in the Pale Beds, the reason being that at several different
horigzons the sediments show considerable lateral variation, Thz formation
includes both marine and non-merine 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 same horizon. The water annlyses show similarities within
limited areas, but long distance correlations cennot be made safely except
for the saline waters that occur in the flowing wells at Vera, Muddy lLake,
and at the south end of Tramping lake. Analyses of these wanters are glven
in the following tabie:

o ' SE.sec25, | SE«6ecs22,! NE«s6ce36,{ SW,.s0c.7 ;SE,sece30, : SW.seclO,
Selts © tpedl,rge. | tp.dl,rgedl tpedl,rges: tpedl,rgeptped8, rgod tp.35,

f 24 24, 24, 24, 22, ree 20,
CaCO3 73 73 g 73 198 108 99
MeCOs 38 38 38 52 69 52
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Nasc03 129 ; 119 129 11 108 . 125
Ne.pSO0,4 55 ; 55 | 81 61 i 49 43
NaCl 2,029 . 3,036 é 2,690 § 2,863 é 5,551 | 3,861
Total solids 3,84o§ 3, 460 g 3,120 | 3,200 3,860 % 4,460
Hardness 135  : 90 ‘; 110 % 130 .

. 100 | 130

The similarity In these anlayses suggests o common source bed,
The distance between the Tramping lake well and the Vera wells is about
40 milss. This wmter, which is thought to come from the basal sand of
the Ribstone Creek formation, is not typical of water from the same
stratigraphical horizon 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 rapid movement of the underground water in this area than
farther couth, and it is known that the rate of flow is a controlling
factor that grverns the change of calcium carbonate to sodium carbonate
when the softening reagents of bentonite or glauconite are present in the
sand.

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

ErEeue ; * : :
Se.sec. 'Ind.Ag;entf SW.sec. NE.sec, iSe.,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 i 18 i\ 24 23
CacO5 | 8 e 410 . 735 3 . T3 - 125
Cas0, B - - . -
MgCo, o7 ! B9 | 16" ' 3 . 31 38 97
MgS? . - . T
B4 ; ! : o C i i
Weoco; 217 | 3% - = . 283 592 : 120 . 196
NagSO, 1,644 . 777 2,518 | 225 . 522 | 61l 1,541
NaC1l 249 . 63 1 76 12 83 2,69 . Tl
Total solids;2,220 | 1,340 . 3,000 | 620 1,260 3,120 11,900
! ; . : ..

Hardnees | 280 160 , 750 1110 b5 . 110 % 600
i . . i . .

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

Conclusions

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

(2) Some of the bedrock Horizons 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 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) TWater 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 a total solid of 1,000 parts per million.

(8) All soft waters contain sodium carbonate (V25003), which

is present in water from the Pale Beds and Ribstone Creek formations
but ebsent from the Rearpaw formation and Variegated Beds,
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RUR’L MUNICIPALITY OF BRITANNIA, NO. 502,
SASKATCHEWAN

Physical Features

Saskatchewan River forms the northern boundary
of this municipality. The stream bed completely fills the
bottom of the valley, which is nearly 200 feet deep. The
south bank is bush covered, but the north bank is essentially
treeless except in the smsll, tributary gullies. The valley
slopes are broken by a series of hillocks caused by sliding
or slumping where the banks have been undercut by the river.
This is more evident where the river has cut below a thin
drift cover into the shales 0f the Lea Psrk formation, which
contains thin layers of bentonitic material that act as a
lubricant and grestly facilitate slumping. The river flows
in general southeasterly, but on sec. 5, tp. 53, rge. 26,
it turns sharply to the northeast for several miles before
resuming its winding southeast course. This sharp turn is
caused by a large recessional moraine, which has blocked the
ancient channel of the river. ZElsewhere these morainal hills
parallel the river aseross the municipality, and the larger
ones, including Gumbo Hill to the northwest, Patmores Hill
north of Greenstreet Leke, and the long ridge east of the
town of Hillmond, appear to form a broken ridge. These hills
are covered with boulder till, but information obtained from
well records indicates bedrock at no great depth beneath.

The hills, consequently, were in existence before the advance
of the continental glacier, and are thus drift-covered
erosional remnants. Other hills of similar appearance may
have a similar origin.

Big Gully Creek cuts across the southwest part
of the municipality. Only a sm:1l stream now flows down this
deep valley, which was eroded by a large stream from the
melting ice of the retreating continental glacier. These
glacial waters are also responsible for the large area of
sand that extends from Greenstreet Lake southwest to Sandy
ILeke and Big Gully Creek. This sand wss laid down in the
shallow waters of a lake that was later drained by Big Gully
Creek, and has since been blown into Aunes, leaving a rolling
surface. South of the gully is a ground-moraine deposit, and
to the north the country is hilly and exhibits definite
morainal cheracteristics. The sandy plain around Tengleflags
is due in part to the early erosional action of Saskatchewan
River, which formed a number of terraces along its banks.

Numerous small lakes oocupy the undrained basins
between the larger hills, the largest being Greenstreet
and Sandy Lskes. Meny of the shallower basins dry up during
the summer, leaving a white alkaline coating.

Geology

The surface deposits of the municipality consist
of boulder till, sand, and sandy soil. The two drainage
channels, those of Sasketchewan River and Big Gully Creek,
cut through the surface deposits into the underlying
sedimentary strata of shale and sand exposing outcrops of
these beds at several places. The highest of these,
stratigraphicelly, are the sandy beds of the Ribstone Creek
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formation, which underlies almost all of the area south of

Big Gully Creek and aslso a strip on the north side, estimnted
to be about 4 miles wide, extending southeast from the sandy
area parallel to Big Gully Creek. Below the Ribstone Creek
sand and in aress where it has been removed by erosion is the
Lea Park shale, a very fine-grained, greenish grey clay that
is impervious to water. These shales are exposed along
Saskatchewan River and in railroad cuts at Hillmond. They
have been encountered in many wells, and, except in the higher
hills, underlie the northern half of the municipality.

Water Supply

The water supply in 2ritannia munioipality is
obtained principally from the drift, but in those areas
underlain by the Ribstone Creek formation several wells
obtain water in the bedrock. It is impossible from a study
of the surface features to accurately outline the northern
limit of the Ribstone Creck formation, and the boundsries
shown on the mep have been sketehed in tentatively.

The Ribstone Creek sands are finer in texture
than they are farther south, and, consequently, 4o not
afford the same possibilities for water. The underlying
Lea Park shales ars relatively impervious, and their
investigation by test wells is not recommended.

The drift material will continue to be the main
source of supply, es impervious shzles underlie the drift
over the northern helf of the municipality. In the sandy
area the weter supply affords no scrious problem as the
water-table is less than 30 feet from the surfece. Owing
to the porous nature of the soil much of the annual
precipitation enters the ground and percolatecs downward to
where the sands overliec an impervious bed of clay or shale.

A decrease in the annuel rainfell is reflected by slight
lowering of the water-table. In the morainal areas on the
north and east sides of the municipslity most of the water

is obtained within 30 feet of the surface, and the relatively
few dry holes indicate a large amount of sand snd gravel in
the upper pert of the drift.

Township 50, Range 25, Most of this township
lies within the boundarics of a large moraine thav parallels
Saskatchewan River. The remsining p#rt, comprising from 6
to 8 square miles in the southwest corner, is a gently
rolling ground moraine. Within the area of the large moraine
the country is extremely hilly, and numerous small lakes
occupy the larger depressions. Mpny of these lakes dry up
Auring the summer, leaving basins covered with white alkeline
salts. The land is, consequently,more suitable for grazing
stock than for grain farming.

No bedrock is exposed within this area of thick
glacial deposits, but to the south, along the banks of Big
Gully Creek, outcrops of Ribstone Creck sandstone appenr at
an elevation of about 1,900 fect. The sandstone 1s also
encountered in wells drilled south and west of this township
at an elevation of 1,880 feet., These sands have a limited
areal extent northward, but due to the thick eversurden their
boundary cannot be exactly defined. However, as they @sre not
present at Hillmont they must be eroded in that dircotion,
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and are thus limitcd to the areas of higher land. Their
northern boundary cuts diagonally across the township from
the northwest 12 the southeast corner, beyond which the
country is underlain by the fine-grasined shales of the Lea
Park formation.

‘The water supply in this township is obtained
from relatively shallow wells, believed to be in glacial drift.
These wells comprise two groups: 1in one the aquifers have
elevations between 1,957 and 1,874 feet, and in the other
group they lic between £,000 and 2,045 feet. The higher
aquifers are restricted to a belt 2 miles wide across the
southern part of thec township, whercas the lower water-
bearing zone is encountercd e€lsewhcre in the township, eXcept
in the well on SE. section 16. A4Ls the wells that tap this
lower zone are located &t widely separate points on a rolling
surface and obtain water at nearly the same elevations, it
appears that there is considerable sand in the drift at this
level and that possibilities for water elsewhere in this
part of the township are very good. A lower water-bearing
zone may also occur in the drift in the southern part of
the township, as the usual grevel deposits associated with
a moraine have not been reported in the wells in this belt
but may bc found at greater depths.

The Ribstone Creek formstion underlies psrt of
the township, sand normally constitutes a ¢00d water horizon,
the depth to it depending on the surface clevations. As
this horizon lies at an e¢levation of about 1,880 feet, the
drilling depths to it will vsry from 200 to 250 feet. Msrine
shales occur below the Ribstone Creek sands, but drilling
into them 1s not recommended as they contain no known water-
bearing sands. It must be borne in mind, however, that the
northern limit of the Ribstone Creck sands is only an assumed
boundary, and that the formation may be either more or less
extensive than shown. When shale is encountered below the
drift at an elevation of about 1,850 feet, possibilities for
a deeper supply of water are not good.

Township 50, Range 256. The main topographical
feature of this township is the valley of Big Gully Creek.
It was formed by the water that 1ssued in great quantity fronm
the retreating continental glacier that at one time covered
this entire region. The strip of country paralleling the
valley for several miles on either side is fairly well drained,
and is a gently rolling ground moraine. To the north the
country becomes very hilly, drainage is poor, small lakes
occur in the larger depressions, and the morainal
characteristics of the terrain are very pronounced. The
general trend of the hills is northwest and southeast.

Natural outcrops of sandstone are found along
Big Gully Creek. One, on section 5 on the east side of the
gully, lies at an elevation of 1,880 fect, and may have
slumped from a higher position as it is exposed on the edge
of a terrace. On the west side of the gzully along the main
road a very similar sandstone is exposed at an elevation of
1,950 fect. The outerop is small, but is almost certainly
in place. It may be a higher sand stratigrapniceally than
that on the east side of the valley. The valley floor is
very flat, and is covered by & gravel deposit several feet



thicke The stream bed 1s here believed to have cut throush
the Ribstone Creek sands into the marine Lea Park shales,
but elsewhere in the township Rikstone Creek sand will
probably be encountered bslow the drift.

The thickness of the drift varies from 100 to
200 feet. The deepest well was drilled to a depth of 245
feet, and as 1t does not obtain a good supply of water at
a higher level it is inferred that it penetrated mainly
boulder till.

The water supply comes from wells that tap the
sand and gravel lenses in the drift and the underlying bedrock
sand of the Ribstone Creek formaticn. The wells in the drift
have an aversge depth of 40 feet, the deepest one being 80
feet. A difference of 200 feet in the elevations of the
glacial wells is due mainly to a difference in the surface
levels rather than in the elevations of the aguifers, and
because of this it 1s difficult to trace the lateral extent
of the sand and gravel bodies. On section 32 are two wells
in which the aquifers lie at elevations of 1,927 and 1,929
feet respectively, and as water occurs =t the same elevations
to the north and west it is probable that a continuous sand
bed is represented. The well on SZ. sec. 36, tp. 50, rge. 27,
is reported to be in sandstone at a depth of 70 feet, or at
an elevation of 1,629 feet, and if this is so it may be that
the bedrock extends farther east than is shown on the
map, in whioch case the other wells &t this elevation are
probably also in bedrock and the drift is less than 30 feet
deep. The variability in the thickness of the surface deposit
is proved by the fact that a sandstone bed 1 foot thick was
encountered in a well on SW. section 24, It appears,
therefore, that the hills though morainal in character may
have a oore of bedrock. Wells on NE. section 15, NW.
section 22, and SW. section 32 report soft water at elevations
of 1,930, 1,948, and 1,889 feet. The difference of 41 feet
in these elevations seems too great to suggest a common
aquifer, and the soft water may be caused by glauconite or
other softening reagents occurring locally in the sands. The
highest water-bearing zZone occurs at elevations of from
2,025 to 2,060 feet, at depths ranging from 30 to 72 feet. It
1s 1limited to the strip of high land about 2 miles wide that
parallels Big Gully Valley about 1 mile to the northeast.

The Ribstone Creek formation provides a sand
that yields a good supply of hard water, and it is unfortunate
that the overlying drift is so thick. The elevation of the
bedrock aquifer is between 1,889 and 1,872 feet, and the wells
that reach 1t are between 150 and 245 feet deep. This is
thought to be the lowest sand in the Ribstone Creek formetion,
and drilling below it would not yield a further supply of
water. With the exception of the wells previously mentioned,
only hard water has 9cen obtalned from this aquifer, but it
is possible that a higher aquifer within this formetion may
be represented in some of the shallower wells. On SE. section
1l a well 65 feet deep glves a good supply of water in black
sand that 1s more typicsl of the Ribstone Creek formation
than of the drift.

Township 50, Range 27. Long, narrow ridges,
broken in places into small hills, mark small recessionsl
moraines trending almost due east and west in this tewnship.
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Some of these ridges contain much grevel adau resemble eskers.
Small lekes fill the deeper depressions snd the drainace,
which is poorly developed, is towards Big Gully Creek. This
creek lies in a large glaucisl drainage channel, and has cut
through the mantle of glacial debris into the underlying
bedrock, which is exposed at several places along the south
bank.

The thicknuss of the glaciol deposit varies
somewhat from place to place. As shown by the samples from
the deep wells drilled by the Lloydminster 0il and Gas
Company on secs. 11 and 12, tp. 50, ree. 28, there is a great
variation in the thiokness of the drift. In No. 1 well the
upper ¢0 feet 1s drift, and the sand immediately below is
believed to represent the Ribstone Creck formation. In No. 2
well the total thickness of the drift is placed at 150 feet.
Here it consists of boulder clay snd two water-bearing
sands, each 30 fest thick. Underlying the drift is the
Ribstone Creek formetion of alternatine sands and shales. A4S
the upper surfece of the formation was exposed to erosion
prior to glaciation, the pert remaining varics in thickness
at different placcs. Below the Ribstone Creek are the Les
Park and Albecrta formastions consisting of 1,500 feet of fine-
grained impervious clav. These may contain sand lenses of
limited lateral extent, but their occurrcnce cannot be
predicted.

The water supply is obtained from wells that
vary greatly in depth and that tap sand &nd gravel lenses
in the drift as well =s lower aquifers in the bedrock.

The wells are either in glacinsl drift or in
bedrock, but in a few crsos it is difficult to determine
from which thes water comcs. Those from the glacial drift
arc from 10 to 55 fecet deep, with en averaec depth of 30
feet, and the elevations of thelr aquifers rsnee from
1,¢75 to 2,057 feet. The drift hes an approximate thicknecss
of 100 feet, and it appears that the upper 50 fect conteins
a considerable amount of gravel and sand except for an area
of 12 square milcs in the southwest z2nd a strip about 1 mile
wide along the north side of the township.

The largc numbsr of wells in the uppcr part
of the drift indicates thast sand and gravel deposits must
be fairly continuous, but it is probsble that thev occur as
separate lcnses rather than as a single bed. Wells at
intermediate depths, 80 to 98 fecet, as in sections 4, ¢, 15,
and 16, obtain their water supply elther at the base of
the drift or in e high sand in the Ribstone Creck formation.

Outcrops of Ribstone Creek sandstone are found
on the west bank of 3le Gully Creck, and as no dry holes
have been drillcd in the township except on section 32 it
seems certain that thesc bedrock sonds underlie the entire
township, except for a strip alone the north. The elevation
of the aquifer on SW. scetion 16 is 1,868 feet, which 1s
50 feet lower than the Ribstone Creck end Lea Prrk contact
at Lloydminster. Thisis also lower than any known outecrop
0f sand along Big Gully Creck in this vieinitv. On SZE.
se¢etion 34 & well drilled to s depth of 265 fcet did not
encounter any water beclow 130 fect, at an elevation of 1,953
feet. This was, thcrefore, taken to be the base of the
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Ribstonc Creek formation at that place. Also, & well, 169
feet deep, on NE., scction 32 supplied water for several ycars
from an horizon believcd to be a Ribstone Creek sand. On

NW. section 32 several dry holes were drilled to a depth of
196 feet, reporting shale, at the bottom at an eleveticn of
1,857 feest., Thcre appears, therefore, to be a slight dip in
the bedrock to thc northeast from Lloydminster, followcd by

a rise towards Big Gully Creek. The well on SE. section 17
is said to have a layer of gravcl 20 feet thick at the bottom,
at an elevation of 1,895 feet., If this is sctually gravel
and not coarse sand it indicates drift at this elevation, but
very little Ribstone Creek sand could be ¢xpected at grcater
depths. Along the north boundarv of thc township, especially
in section 32 whcre dry holes have been drilled snd a producing
well has gone drv, the bedrock sand must be absent or very
thin. As thesc sands are known to thin northward, owing to
erosion prior to glaciation, it scems reasonable to c¢cXpecet

to find placecs where they have been entirely removed. Their
actual extent is difficult to determinc, and can only be
traced by test drilling. An outcrop of Ribstone Creek
sandstone is found on the north side of the gully in section
9 in the township immediately to the north, at an elevation
of 2,010 feet. The base of the formation is not known, but
the formation itself must havce & considerablce thickness. The
agquifers in the wells in the Ribstone Creek formation range
in elevation from 1,868 to 1,957 feet, and in the southwest
part of the township at least represent two horizons. The
elevation of the aquifer on SW. section 5 1is 1,912 feet,

and on SE. sccvion 6, 1,957 feet. Similarly, on section 8 the
elevations arc 1,933 and 1,941 feect, and on SE. section 16
the elevetion is 1,868 feet. It is esulte possible that some
of the wells thoueht to occur at the base of the drift are in
the highcr horizon of the bedrock sand. Drilling depth to
the lower sand is from 100 to 175 feet, dcpending on the
surface e¢levation.

Township 50, Rangec 28. This is a part township 2
miles in width adjoining the 4th meridian. The town of
Lloydminster lies in the extreme southwest corner. The countrvy
is mainlv flat, but includes a few east-west ridges that
represent small recessional moraines. The township is drift
covered tO a thickness of 100 fect or morec, and no outcrops
of the underlying bedrock are exposed in the area, but samples
of the strata from two deep wells drilled for gas by
Lloydminster Gas Company, Limited, are available for study.

One Of these wells, on SW, section 11, formerly produced gas
from a depth of 1,970 feet.

Log of Upper part Lloydminster No. 1 Well

Location: SW. sec. 11, tp. 50, rge. 28, W. 3rd mer.
Elevation 2,117 feet
Depth (feet)

10-90 boulder clay.
100-150 pepper and salt sand, medium-greined, brown
oxidation. :
160-170 pepper and salt sand, greenish.
180-200 fine, silty sand.
210 sandy shale.
220 shale.
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Log of Upper part of No. 2 Well

Location: SW. sec. 12, tp. 50, rge. 28, W. 3rd mer.
Elevation 2,105 feet.
Depth (fect)

0-60 brown drift mixed with sand.
60-917 pepper 2and salt sand, mcdium-graincd.
80-120 clay nixed with sand, drift.

120-150 sand, medium-grained.

150-170 pepper and salt sand, mcdium-graincd.
180 shale.

The thickness of thc drift in No. 1 well is €0
feet and in No. 2 well 150 fcet, «s shown by the srmples.

The possibilities for water at the different
horizons are good, as indicsted by the number of sands
present., In No., 1 well water was struck at the base of the
drift at 90 feet, elevation 2,087 fee¢t, and again from 160
feet down to nzar the base of the Ribstone Creek formsation.
In No. 2 well two water-bearing sands werc encountcered in
the drift at depths of 60 and 120 feet or at clevations of
2,045 and 1,985 fect respectively. The top of the basal
Ribstone Creek sand, which is 20 feet thick, occurred at a
depth of 150 feet. The Saskatchewan Cooperative Creamery
wWell drilled 45 feet of sand and sandy shale at this same
lower horizon, proof that the basal sands of the Ribstone
Creek formation underlie the Lloydminster area. The same
sands wcre also struck on NE. scction 23 at an elevation of
1,87¢ fcet, lower than at Lloydminster, and indic=ting a
northern dip to the formation of 10 feet to the mile. It can,
therefore, be stated that the Ribstone Creek sands offer a
good aquifer for water at an average elevation of about
1,925 feet, the depth of the wells depending on the surface
elevation and the distance that it is necessary to drill into
the sand after it has been resched.

The glacial drift in this township carries much
sorted material of sand and gravel, &as shown by the samples
from the wells drilled a2t Lloydminster. The deposit is
about 100 feet thick, varying somewhat at different places,
as was shown by the Lloydminster ges wells. The sands,
however, seem t0 be restricted either to the upper 40 feet or
at about 100 feet. These deeper sfnds are found on sections
11 and 14 at depths of 100 to 117 feet, and correspond to the
water horizons in the deep gfs wells previously mentioned.

It seems, therefore, very recasonable to expect sorted
material in varying amounts &t the buse of the drift in this
vieinity. The possibhilities of water at shallower depths arec
very good owing to the large smount of sand =nd gravel
present in the upper part of the deposit.

Township 51, Range 25. The rolling topography
of this township is distinctly morainal in character. Small
lakes partly fill the largcer depressions between the hills.,
In late summer many of thesc dry up leaving a white alkalinc
deposit covering the surface. Some of the larger hills,
however, may have a core of bedrock and are thus erosional
remnants of a pre-Glacial land surface. This is thought to
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be true of the long hill that trends northwcst from scction

2 diagonally across the township and northwest of section

3l. The slopes of the hills are grass covered, snd @#s few
wells heve been sunk from the top of the hill the cheracter
of the underlying bedrock is uncertain. Marine shales arc
exposed in the¢ railroad cuts eust and west of the town of
Hillmont on sec. 25, tp. 51, rge. 26, W. 3rd mer. They were
alsd encountered in a shallow well dug by Rutherford

Brothers in Hillmont, thus indicating that the drift is very
thin in this vicinity. In & gravel pit southwecst 2f town

and on the same section arcz abundant fragments of sandstone
resembling the Ribstone Creek formntion. The top of the
shale at Hillmont is at an elcvati-n of about 1,830 feet,

but in places there is evidence 5f the presence of Ribstone
Creck sand above the shale. On NE. section 33 a dug well 67
feet decp encounterzd 20 fecect of sand with water below a
sh~le in which e marine fossil was found. The elevation of
the bottom of thc well is 1,881 feet. The sand thus overlies
the shale at Hillmont end is, therefore, considered to be
part of the Ribstone Creek formation, and shales above this
sand would, consecquently, be of Ribstone Creck age. These
shales also are known to carry & marinc fauna in the vicinity
5f Lloydminster. The only other well that has possibly
penetrated the drift is & shzllow well 18 feet deep on NW.
section 21 at an elevation of 1,936 fect. Scme of the
material from this well had the asppearance of shale, but
definite proof of its geological age is lacking. Ribstone
Creek sandstone is, therefore, believed to underlie the
surface deposits on the high ridge cast of Hillmont extonding
from section 2 northwest to section 31 and beyond. Lea Perk
shale underlies the drift elsewhere in the township. This
shale is a very fine clsy, contains very little sand, and
thus 1s impnervious to water. No water horizons are known

in it, but water usually cccurs at its contact with the drift,
especially when sand or gravel is present. The thickness of
the drift varies greatly. The well on SE. section 14, which
is both the deepest and lowest well in the township,
apparently did not penetrate the drift at a depth of 82 feet.
The well on MW. section 27 reveals glacial lake clays at a
depth of less than 75 feet or an elevation of 1,890 feet. No
relationship exists between the water horizon in this well
and that on section 33, as the material from the two wells
was examined and found to be different, and the extent of the
glacial-lake cley deposit was not traced beyond the one well.
hvailable well records do not seem to indicate much uniformity
in the level of the water-table, so it is concluded that the
sand deposits are irregularly distributed. Water is found in
sufficient quantity in the drift to supply the needs of the
farmers, and except on the high ridge where Ribstone Creek
sands occur deep drilling should not be undertaken. Where
the drift is thin it may be difficult to find a suitable
aquifer. As the shale surface was exposed to erosion prior to
glaciation its surface will be irregular, much like the
present topography, and, as the shale is impervious, seepages
of water will tend to collect in depressions on this surface,
saturating any sands snd gravels that msy be present. 1In
such places a good supply of water may be obtained on top of
the shales. Where the drift is thin the shale surface may
roughly parallel the surface topography, and the best seepage
wells will be found in low-lying arcas. Test holes are of
great value in leccaving these arecas.
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Township 51, Rc..ze 26. The topography of this
township is definitely morainal in character. In the south
the hills are higher and more ruggcd and pronounced than
they are in the north. Some of the larger hills have gentle
slopes, and in sppearance rcsemble those that elsewhere
are known to have a core of bedrock. One such hill trends
northeast across scetion 18. To the north of it the
country is lower but still rolling, the hills becoming more
pronounced again alone the northern side of the township.
The long ridge east of Hillmont cuts across section 36.

The township is everywhere covercd by drift
varying in thickness from a few feet, as at Hillmont, to
more than 90 feet on SW. section 6. Wells at Hillmont have
encountered a fine-grained impervious shale below the boulder
till. These shales belong to the Lea Park formation and are
exposed in railroad cuts both east and west of town, From
regional information it is believed that the Ribstone Creek
formation, which overlics the Lea Park shale, is present ¢on
the higher land, and as it contains several sand mcmbers it
is an important source of 29004 water. The exact position of
the boundary bectween these two formations has not been
defined, but it follows an spproximate diagonal line from
section 19 to section 1. The Ribstone Creek sands may also
underlic section 36 to the northeast, and, if so, the
elevation of the contact between the two formetions is about
1,880 fect and prospects of encounterings this sand in the
southwest part of the township are, therefore, very good.

The water supply is derived principally from
wells in the glacial drift. Their depths vary from 10 to 92
feet, with only one more than 45 feet decp. The elevations
of the water horizons on the higher land to the south range
from 1,919 to 1,946 feet., As this arca is very hilly, and
the surface deposits are morainel, and as the wclls are
shallow it is not possible that thc aquifer is continuous, but,
nevertheless, chances of finding weter elsewhere in the area
at the same elevation are reasonably good. Furthermore,
as this is the area underlain by the Ribstone Creek sand a
lower horizon in this formetion may serve as a good aquifer
should a larger supply of water be required. Nothing is
known of the texture of the sand, however, and the supply will
grcatly depend upon its effective porosity.

To the north of this area the water supply must
come from the drift. The laend here is lower, and so are the
elevations of the aquifers. At Hillmont, where the drift is
thin, water is obtained in a gravel overlying Lea Park shale
at a depth of 10 feet. A well dug by Ruth~rford Brothers at
Hillmont is reported to yield a good supply of water at 37
feet, at an elevation of 1,825 fect. To thc west the drift
is thicker, and the chances for water are much better. The
ccntaot between the drift and shale should not be overlooked
as a possible water source owing to the impervious nature of
the shale. The spring on NW. section 32 at an elevation of
1,875 feet may indicate the base of the drift at this point.

Township 51, Range 27. The main topographice
feature in this area is Big Gully Creek, which trends
diagonally across the township from the northwest corner.
Southwest of this valley the country is a gently rolling plain
marked by several cast-west ridges, indicating small
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reccssional moraines. Northeast of the valley the typical
morainal topography of the township to the cast continues

as far west as section 14. Here the hills of boulder till
end, and to the ncrth and west sand, now blown into dunes,
forms a plain that occuplies a considerable arca.

Beneath the glacisl deposits of sand, silt,
clay, and boulder till is the bedrock, consisting of flat-
lying beds of fine sedimentary clays and sands. The latter
are part of the Ribstone Creck forme=tion, which is underlain
by the finc clays or.shales of the Lea Park formaticon.
Ercsion prior to glaciaticn removed the sandy beds from most
of the township, leaving only remnants of the lower beds on
the highcer land. The only natural cutcersp in the township
is one of sandstone exposcd 2n the nerth side of the valley
in section 9 at an clevation of 2,010 fcet. As sandstone
outerops on the north bank, it scems logical to expeet thot
it underlies the drift on the south bank, cspecially as the
valley 1s glaciasl to post-glacial in origin. This, however,
is not true for the whole arca, as several dry holes have been
drilled on scction 4 indicating an absence of sand below the
drift. This may infer & narrc-w drainage channcel cut through
int> the shale or it may be due 1o the lack of sand in &
fairly largc area south of the gully. It is thought, however,
that Ribstonc Creck sand underlles almost the entire arca
scuth of the valley and on the north side as far west as
section 14, including sections 10, 11, 12, 13, and 24. The
remaining part to the northwest is underlain by shale, and is
roughly osutlined by the sandy area.

The water supply within thc township is obtained
chicfly from sands and gravels =f glacial origin. 1In the
morainal district t: the southeast the wells are shallow,
with two exceptions, and a gcod supply is obtained at a
depth of less than 45 feet betwcen elevations of 1,930 and
1,960 feet. Two wells, on sections 23 and 24, drillcd a
thick deposit of glacial-lakc clsys and silts, and encountered
water in a sand presumably alsd> of lake origin at elevations
of 1,907 and 1,209 feet rcspectively. Owing to the thickness
of the lake deposits in these tws wells 1t is suspected that
the lake in which these sedimcnts were laid down occupied a
fairly large area. The lake deposits are covered by a later
boulder till, which may contain sand or gravel aquifers on
the higher land to the scuth where otherwise the Ribstone
Creek sands have been erovded away. To the west and north
the land surfaece is lower, and the boulder till is not the
m2st important sizurce of water.

In the sandy area north of Big Gully Creek
Valley water is ubtained in sand at depths ¢f less than 30
feet. The aquifers occur at elevations of from 1,854 to
1,906 feet, depending largely .n the surface elevation of the
well. Boulder till underlies the sand on the east side.
Where the till is mostly clay water may be found in the
sand abzve it, but as the surface =f the till is irregular
it mey be necessary to sink several test holes before s
good well is located in a depressicon where the waters in
the sand can accumulate. As previously stated, shale probably
underlies the glacial deposits, and digging or drilling into
it is not recommended. However, there shsuld be n2 need for
deep drilling, as shallow wells should yield the necessary
supply. In a sandy area such as this the run-off is small, and
a large part of the precipitation enters the water-bearing
sands.
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On the south side 2f the valley the water supplvw
c:nstitutes a serizus problem for scme of the farmers.
Several holes have been drilled on scction 4 without striking
a water-bearing sand. The drift dcposit dzes not 2ffer the
same pcssibilities as it does on the north side -f the gully,
and it, therefore, becomes necessary tu seck water at dcpth,
and a knowledge -f the underlying strata becomes very useful.
On section 6 water is ~btained in the Ribstone Creek sznd at
elevatizns »f 1,886 and 1,876 feet.s This sand is kn.wn t2
thin in this directicn, so¢ that the depth to the e-ntact with
underlying shale is probably not much lcower, On secticn 18
water occurs at elevatizns of 1,792, 1,798, and 1,894 feet in
whet may be two norizons of the same Ribstone Creek sand, but
it seems prchbable that the lcwer sand bed occurs in the Lea
Park shale about 90 feet below the top of the formeticn. The
well drilled o>n SW. section 4 to a depth of 400 feet did n:ct
encounter this ssnd, which, therefore, appears t2 be a 1lzesl
deposit and not a continuvus aquifer., The higher aquifer,
namely at 1,894 feet, probably corresponds tc that found to
the south at 1,886 fect, and it seems rcasdsnable t2> expect
g>0d possibilities for water at this horizsn within the limits
defined for the Ribstone Creck formetion. Beyond the limits
of these snnd beds tha contnet between the Lee Park sh=le and
drift may yield sufficient water, especially if there happens
toc be some sand or gravel present in the glacial depcsits.
The higher aquifers in the drift have very limited laterasl
extent, and for this reascn it is 2lmost impossible to predict
their occurrence and water possibilitics,

Township 51, Range 28. This township 1s a strip
of country about three-quarters mile wide adj2ining the
meridian. Records are limited to only three wells, two of
which obtain their water from glacial material, and the third
from Ribstone Creek sand. Water conditicns are very similar
to these in the township immediately to the east, but the
doep well on section 12 hes a somewhat higher elevation than
similar wells t- the south and north. This may be due to a
greater thickness cof the sand than in the other localities.
The sand is very fine and causes some trouble, as it runs
freely into the well and plugs it.

Township 52, Range 25. Saskatchewan River
ferms the castern boundary of the municipality in this tzcwnship.
It has a valley about 200 feet deep in which the floor 1is
almost entirely osccupied by the stream bed. The upper banks
of drift are falrly steep, whereas the lower parts, or those
where the channel has cut into bedrock shale, are formed of
a series of slumps or slides. Bentonite layers in the shale
act as gliding surfaces and thereby prevent the formation of
steep banks. Terraces, many 2f which are covered with a silt
deposit, are well develcoped along certain sections. of the
river. A deep ravine cuts across secticns 1¢, 20, and 21,
and provides drainage from an area east of Greenstreet Lake.
It was formed by the overflow waters from this la ke shortly
after the retreat 2f the ice. In the scuthwest part of the
t>wnship the large northwest-trending ridge covered with
bculder till -ccupies about 4 square miles. The rest of the
arca 1s covered with a light sandy soil. The origin of these
light soils can be attributed tc the early waters of
Saskatchewan River, which left a deposit of silt cn its
terraces and flcod-plains, and als> tc deposition from the
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glacial waters that focrmed the cutwash plain t2 the north.
Boulder till underlies these light sandy soils <f
fluvioglacial origin. Thc surface deposit of drift is
underlain by the Lca Perk shale except in the high area

t2 the southwest where Ribst:ne Creck sands arc thoueht to
be present. The ccntact between the tws formaticns 1s at an
elevation of about 1,830 fect, and as &all the land t> the
ncrth is at a l:wer elevation than this there is very little
probability of the Ribstone Creek sand being present. On
sectin 2 a well struck shale =t 2n elevetion of abiut 1,800
feet. The thickness ¢f the drift here is 50 feet, which msuy
be a fair average for the flot streteh of land al-ng the river.

The water supply for the township 1s cbtaincd
from wells lcss than 24 feet deep and averaging 15 feet, and
the elevations of their squifers vary from 1,812 to 1,850
feet, with one well on scction 5 at 1,918 fest. This wcll
is 5n the higher ridge cf boulder clay and within the area
mappcd as underlain by Ribstone Creek sand. Owineg tc the
shallow nature of the wells and lack 2f complete logs, it does
not seem advisable t0 try t2 correlate them on the elevations
of their squifers alone, although, within locenl arceas, the
elevations of the watcr-table have definite limits. In the
northwest pert of the township theseelevations range from
1,834 to 1,847 fect; in the central part, in sections ¢, 10,
14, and 16, they range from 1,812 t: 1,825 feet; and in
sections 2 and 3 they rise again to 1,840 and 1,852 fecet.

As the drift is underlain by impervious bedrock
shale, water must bec lccated in the drift. Owing to the
sandy nature 2f the surface szil and ths largc amsunt of
sand in the uppcr 25 fect <f drift, it secems recascnable to
expect that a good supply of water will be obtained within
this depth as 1lung as the annual rainfall remsains nosrmal,
and deeper digging mey revesl other water horizons in the
glacial deposits. Drilling intc the underlying shale is not
recommended.,

In the southwest corner of the township, where
Ribstone Creek sand is bclicved t5 underlie the drift,
deeper wells are recommended, z2nd water should be encounterecd
abave an ¢levation of 1,880 fect,

Township 52, Ranzc 26. Grecnstreet Loke now
odccuples a depressizn in the southwest corner of the tcwnship,
and it is thought to have had an cutlet to Saskatchewan River
thrzugh 2 broad valley t2 the ncortheast. This valley cuts
acrsss a long, large ridge theat parallels the Saskatchewan
and sepasratcs Patmdores Hill on the north from the ridge to
the south. The ridge to the south is covered with a morainal
deposit, but is thought to have a core c¢f bedrock. This may
also be true of Patmores Hill, but with it is assoclated a
large emzunt of cutwash gravels and smaller hills that have
definite morainal characteristics. Thesec hills, trending
west and northwest from the main hill, formed a barrier large
endugh to cause a large north bend in Saskatchewan River.

The lend in thc vicinity of Greenstrecet Lake
and al-ng the low land to the northeast is light to sandy.
To the east >f Patmores Hill, >n sections 27, 34, and 35, are
coarser deposits of outwash sands and gravels that have been
deposited by stream action, and thet seem t> grade ints the
finer sands end silts of the flat ccuntry to the south. The
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higher land both north and south of the valley previously
referred to is covered with @ boulder till that, in places,
is extremely rocky, especially in the northwest part of

the township.

The water supply is obtained mainly from
shallow wells in the eslacial drift. A well on section 36,
drilled to a depth of 168 feet, obtained a gcod supply of
water at 108 feet, but has been abandoned owing to the poor
quality of its water. A4s no sand lens is known to occur in
the bedrock shele at this elevation it is possible that the
water comes from an horizon at the base of the drift. Most
of the wells obtain water in the upper pert of the drift,
but the possibilities of encountering a lower wster-bearine
horizon at greater depth are good. On the sandy area
adjoining Greenstreet Lake and the valley to the east the
wells are in a surface deposit of send. The water is not
under pressure, and a lowering of the water-table will thus
be reflected in the wells. The outwash gravel deposits on
sections 25, 26, 35, and 36 grade into send dcposits to the
south end likewlse form a good water horizon at shallow depths.
In section 36 the elevation of thz aquifer is 1,364 feet, and
on section 24 it is 1,845 feet. The slope of these outwash
sands and gravels is, therefore, to the southeast. The water
possibilities to the northwest and southeast are not as easily
predicted because there are no known extensive sand deposits
in the glacial drift. The thickness of the drift may be
greater, but the sand and gravel beds occur as irregular
deposits at various horizons, and in meny places may be missed
altogether in digeing a well. The wells dug in this area to
date are shallow and water has been obtained with considerable
easg, indicating that there is considerable sand and gravel
in the upper part of the morainal deposit, end other sand
beds may be encountered at veriosus levels down to the base of
the drift. Drilling into the underlying shale is, however,
not recormended. A water-bearing sand in the bedrock may
overlie the shale on the high ridge south of the valley, and,
if present, should be encountered at an elevation of ebout
1,380 feet.

Township 52, Range 27. The topography of this
township is chrracterized by fairly large hills with small
lakes occupying the depressions. The largcest of these hills
is several miles lcng, extending through sections 17 and 20.
It, as well as the smeller hills to the north, 1s covered
with boulder till. The sandy arca that extends west from
Greenstreet Lake is on the whole very hilly, the hills there
being composed of bedded sands and silts, part ¢f which are
wind blcwn. Some of the larger hills may be recmnants of &
much more extensive sandy deposit that ncw cccurs in & basin
extending south and west from Grecnstreet Leke. The chain
of lakes in the southwest part of the township has an outlet
at high wster into Blg Gully Creek, and represents the only
well-developed dralnege system in the township.

The township is divisible roughly into two
areas covercd with surface deposits of different types. Boulder
till forms the large hill in sections 17 and 2C and occuples
a strip about 2 milecs wide across the northern part of the
township. This represents e moraine, and has the charaoteristic
features of such a deposit. The other aree lies to the south
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and occupies the rest -f the township. The surface deposit
here is a sand and sandy s>il. The sand was at cne time
laid down under water, either as a shallow water depcsit in
a lake or as a delte deposit, and has since been modified
greatly by wind acticn. It is very prcobable that boulder
clay underlies the sand, as indicated by some zf the well
reccrds. The drift deposit is believed t be underlain by
the marine shales of the Lea Park formation, except in the
lzng ridge in sections 17 and 20 where sands 2f Ribstone
Creek age are thought to occeur. This exception is based 2n
the rec>rd 3f one well ~n SW. secticn 20, where black sand
was enccuntered at a depth of 104 feet.

Shallcw wells, of which only two are deeper than
50 feet, yield the water supply. In the northern part of
the township the elevations of the aquifers are between 1,857
and 1,888 fcet, which is relatively uniform for a mcrainal
topography. The presence »f water in these wells at a
uniform level indicates considerable sand end gravel in the
upper part of the boulder till. On the north-scuth ridge
extending from secticns 17 and 20 the elevaticns 2f the
aquifers are higher, except for the deep well on SW. secticn
20, which 1is believed tc be in the Ribstcone Creek sand. On
NW. section 18 in a well with a depth of 32 feet, shale was
encountered at a depth of 28 feet or an elevation of 1,907
feet. Near by a dry hole was bored ts a depth »>f 136 feet.
At 100 feet a granitic boulder was enccuntercd abcve bedrock
shalz. The bottom of the drift in this hole 1s at an
elevaticn of 1,835 feet, which is below the water horizon on
section 20. If the informeti:n cited abcve 1is carrecet, a
water sand shcould be found at an elevatizn of 1,875 feet
where the bedr:cck is present ebove this level. The
possibilities cf & water h:criz:n in this sand lie within an
area as >utlined by the slope of the hill.

In the sandy area to the ssuth the water-table
lies at a very shallcw depth. The wells are less than 30
feet deep and have elevati-ns between 1,861 and 1,874 feet.
In section 22 the elevaticns are somewhat lower at 1,838 and
1,832 feet. Lower horizons will undcubtedly be found at the
base >f the glacial drift.

Township 52, Range 28. This 1s a very narrcw
strip east of the 4th meridian. The same conditi-ns exist
here as in the west part -f tp. 53, rge. £7.

Township 53, Range 25. The part of this
township lying within Britannia municipality is an area of
abzut 8 square miles west and south of the bend in Saskatchewan
River. This streem is in & valley m-re than 200 feet deep
and occcupies the floor except ~n scetion ¢ where there is
a large flat terrace cn the west side about 25 feet above
water level. On either side cf the river banks the czuntry
is rclling and bculders are numersus, especially on the ridges-
It appears that the mcrainal deposit of boulder clay has
suffered erosion, thereby conccntrating the boulders con the
surface.

Sc far as can de determined all wells ~btain
their water supply frum surface materials. The wells range
in depth from a few feet t> 22 feet, except for one 100 feet
deep on SE. sectiosn 17, which is als> in glaclal drift. The
tw> wells on scceticn 5 have abcut the same water level, at
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1,832 and 1,838 feet respectively. The spring 'n ST. secti-n
5, st an elevaticn of 1,852 feet, is reported 1. cmerge from
the tip >f the bluc clay. Several springs farther n:rih

alung the river bank are at ab-ut the same elevati:n, sc

that there appecars t3> be an cestern slope to the underlying
impervizus bed. It dues not seem at all prcboble that this
impervizus bed is shale, as a well n SE. sectizn 17 at an
clevation =f 1,757 feet is believed t> be in glacial

material. Fr-m this inf.rmati-n the frllowing generslizations
can be made: the upper 25 feet of drift contains sand beds
that yield a fair amcunt of hard water; abcut 80 feet bel:cw
this horizon there is the possibility »f ancther water-
bearing ®ded; and the prospects =f cbtaining water in the shalc
are sdO uncertain that drilling deeply int- it is n:ct
reccmmended.

T.wnship 53, Ronge 26. The part of this
township in Britannia municipality lies t2 the sd>uth and east
of a large bend in Saskatchewan River. The deflexion of
the strcam was caused by & thick, hilly deposit that blocked
the former course of the river. The depcsit trends northerly
and forms part °f the large moraine that parallels the river.
Zast cf this n:rthern extensi:n of the m-ralne is an 2utwash
deposit of considerable size, on sections 2 and 3. River
terracing is sh.wn in the dzuble bend >f the rivér. On
sections 5 and 6 a fairly large flat, focrmed during the early
stages =f the river, is now about 100 feet above the present
stream . bed, and :>n secti:ns 22 and 23 an 514 stream channel
c:nnected with the Saskatchewan appesrs t5 mark an esarly
watercrurse -f the river,

The water supply is c-btained frcm shallow dug
wells, cnly twe <f which are more than 30 feet deep. These
wells are in glacial drift, which contains the only water-
bearing material abcve the impervious shale of the Lea Park
formation. The thickness 2f the drift is n>t kncwn, but is
thought t2 be in excess .f 100 feet.

The levels -f the aquifers in this township vary
with the nature »f the depcsit in which they cccur, the only
area that can be expected t- show any uniformity being thot
of the zutwash plain :cn sceectirns 1, 2, and 3. The aquifers
of the tw> wells on section 3 have clevations of 1,867 and
1,862 feet at depths =f 30 and 25 feet respectively. Elscwhere
in this plain the water level 1s cxpected 12 vary -nly slightly
from these elevaticns, except for a gradual dip to the cast.
Pcckets of sand and gravel may be encauntered at shallow
depths on the morailne to the west, but the distributi-n is
probably irregular and the supply -f water obtained will be
in direct prcporticn to the size of the send body. On secticn
16 water was struck below blue clay at a depth >f 4C feet and
elevation of 1,857 feet. This level ccrrespands very closely
with that of the schcol well on section 13, and it appears
pr-bable that the mcorainal czuntry naralleling the river has a
sand horizon et abcut this level thet should prove tD be a
gcod source -f water. On the river %erraces previcusly
referred t2 water will be cbtained at shallow depths in sands
and gravels laid dcwn by the river, but owing t: the greater
depth of erosion c¢n these terraccs the drift and river deposits
are ccmparatively thin and the wells themselves will be
shallow, @s no water is t5 be expected in the underlying shales.
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The spring -n SE. scction 24 at an elevaticn of 1,736 feet
may indicate the tcp -f the shelc at that locality.

T-wnship 53, Range 27. This township is @
triangulsr area >f r-lling co-untry south =f Ncorth Ssskatchewan
River. Gumbos Hill, which is cone »f the larger hills s-uth
2f the river, has its eastern end in secticns 7 and 8. It
is an ecrusi.nal remnsant, as higher beds stratigraphically are
present in the hill than beneath the surrounding plain.

Drift is not thick :n the hill, and ledges °f sandstizne are
exposed cn the s-uthern side towards the western end in
Alberta. The other hills paralleling the river are part :f
a small recessional mcraine.

The drift is underlain by Lea Park shale,
except at the eastern end .f Gumb:z Hill in section 7 where the
higher Ribst:ne Creek sands ore believed t: be present. No
suter:ps of the sandst.ne were n:zticcd cn this hill in
Saskatchewan, but in Alberta a sandstzne ledge has an
elevatiun of aspproximetely 1,950 feets This ledge 1s belicvad
%5 be near the basec >f the Ribstone Creek furmation, and if s:
>nly that part of the ridge where the bedrzck surface is
ab:ve 1,950 feet in elevation can be expected to yield water
in the bcdrcoeck sand. The drift does not appear to5 be thick
as several wells have reached bedrock shale at depths ranging
from 25 t5 40 feet. On SE. sectizn 6 a well encountered a
depcsit of leke clay that cl-osely resembled shale but was
separated from the water-bearing sand by a layer of boulder
clay. The elevaticn =f the aquifer is 1,938 feet, and ss far
as can be determined it is in glacial material. The extent
Of this lake deposit is difficult to determine, as 1t is
cverlain by boulder till and other more recent depositse.

The water supply in this area is not as g32d
as it is farther south, for the drift thins towards the
river and lacks suitable sands. Digging intc the shale, bel-w
an elevati:zn =-f 1,875 feet, is not considered advisable, and
prospecting fir water should bec ccnfined t> the send and grave.
deposits in the drift. Impcrtant seepage supplies may alsc
c>llect at the contact between the drift and the shale,
especially where sand :-r gravel deposits immediately overlie
the shale and where depressions in the shale surface permit
the accumulation of water.

Township 53, Range 28. This is a narr-w strip
cut >ff -n the west by the 4th meridian. Cconditicons are the
same as the west side of Tp. 53, rge. 27.
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! WELL RECORDS—Rural Municipality of __ Britannia Ne..502.,. Saskatchewan.

LOCATION i i i N T W HICH  PRINCIPAL WATER-BEARING BED R S
| TYPE DEPTH | ALTITUDE | )
phentes el N | oF OF WELL | CHARACTER | OF WA YIELD AND REMARKS
M e Tp. | Rge. | Mer.| WELL | WELL : e > '1\32?:\% = )) Elev. | Depth ‘ Elev. Geological Horizon e v(v‘: T:? ‘,‘;"‘:5:
' | | | ' uriface ! , ’ ! ‘
| s bR | | | |
1 NW 3 |50 25| 3 | dug 12 2037 - 10| 2026 12 | 2025 glacial soft D. Poor supply in sand
2 |SW| 4 | o, 12 2052 | - 4| 2048 12 | 2040 " hard D. Poor supply
3 |[NE| S /bored 48 | 2041 - 47 | 1994| 48 | 1993 " " D. Poor supply in sand
4 (SW |5 | | dug | 30 2072 30 | 2042 \y - ‘ D.S. |Good suprly in sand
5 [NE| 6 oo A8 2014 | - 8| 2006/ 12 | 2002 9 . | D.S. [Good supply in clay
6 (SW|7 ‘ ' 50 2125 - 47| 2078 50 | 2075 s i } D. Good supply in sand
7 |NW 10 | | drilled 80 2082 | 80 | 2002 ¥ ” D.S. |[Good supply
8 [SW (16 | i dug 40 1997 - 22 | 1975 40 (1957 » soft D.S. |Good supply in clay
9 SE |16 " 18 2027 - 15| 2012, 1€ |2009 o hard D.S. |Gcod supply in seand
llO SW 20 | bored 20 1980 - 16| 1964 20 |1960 . " D.S. |Gcod supply in sand
11 (SE 25 | 27 2001 | - 21| 1980, 27 (1974 “ w D.S. |Good supply in sand
12 Nw 32 brillod 84 2048 - 64| 1984| 84 |1964 . " S. Poor supply in sand
1l |NE|1 |50 | 26| 3 [drilled 232 | 2090 232 |1858| Ribstone Creek hard D.S. |[Good supply
2 SE |1 } » 65 | 2111 - 27 2084 65 | 2046 e . hed D.S. |Good supply in black sand
3 SW | 2 A 245 | 2119 -225 (1894 | 245 | 1874 & £ " D.S. [Good supply in black sand
4 |SE |3 o 234 | 2138 | -223 (1913 | 234 [1902 n - - D.S. [Good supply in black sand
5 W |3 5 238 | 2115 238 | 1877 " . . D.S. |Good supply
8 NE | 4 30 | 2109 - 26 [|2083 30 | 2079 glacial - D.S. |[Good supply
7 NW' 5 drilled] 160 | 2032 160 |1872| Ribstone Creek o D.S. |Gocod surply in black sand
8 |SW |5 . 140 | 2017 -137 (1880 | 140 |1877 " » " D.S. [Good supply
9 (NE | 6 » 150 | 2027 150 |1877 " " " D.S. [Good supply
10 [SE | 6 bored 35 (2023 |- 23 [2000 | 35 |1¢988 glacial i D.S. |sufficient
11 |[NW |9 drilled] 72 | 2123 72 | 2051 - . D.S. |Good supply
12 |[SW 10 » 243 | 2135 243 |1692| Ribstone Creek " D.S. |[Good supply
13 (SW 15 dug 35 | 2095 |- 23 [2072 35 (2060 glacial o D.S. |[Good supply
15 |NE 15 80 [ 2010 |- 60 (1950 | 80 |1930 - soft D.S. |Insufficient
16 |SE 16 30 | 2069 - 26 [2043 30 [2029 - hard D.S. |Good supply
17 |SW 16 50 | 2096 |- 46 [2050 50 {2046 E o D.S. [{Good supply
18 |sw 17 _ 30 | 2065 - 26 [2029 | 30 | 2025 . " D.S. |Sufficient
19 |[SE 17 drilled 200 | 2082 200 /1882 | Ribstone Creek " D.8. [Good supply
20 |NE 18 bored | 37 | 2038 37 |2001 glacial o D. Good supply
21 SE 18 25 | 1890 25 |1865 - " D.S. |[Good supply
22 |NE 19 30 | 1937 30 |1907 « 1 D.S. [Good supply in silty sand
23 |NE 20 bored | 30 (1911 |- 27 (1884 | 30 |1881 ” " D.S. |Good supply
24 |SW 20 dug 30 | 1957 30 [1927 > » D. Good supply
25 |SW 21 bored | 60 (1976 | - 30 (1945 60 {1915 " ” D.S. |Good supnly in gravel
26 |NW 22 " 30 1978 |- 15 (1963 | 30 (1948 " soft S. Good supply
27 |SW [24 dug 12 1077 |- 6 (1971 | 12 1965 | Ribstone Creek hard D.S. |Good supply in sandstone 1 foot thick
28 SE B0 ‘ 74 | 1960 74 |1886 » " " D.S. |Good supply
29 |NW B2 - 30 | 1959 30 |1929 glacial . D.S. |Good supply
30 |SW 32 drilled] 66 | 1955 66 |1889 i soft D.S. [Good supply
31 |NE B2 24 | 1951 24 |1927 - hard D.S. |Good supply :

NOTE—AIl depths, altitudes, heights and elevations (D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
given above are in feet. ' (#) Sample taken for analysis.
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WELL RECORDS —Rural Municipality of. Britennia No. 502, Sask.tchewan..

g

| | . HEIGHT TO WHICH | A ING B ;
LOCATION P SO U PRINCIPAL WATER-BEAR ED ¥ | TEMP. UeE 10

WELL or oF wee [ (+)| CHARACTER | OF wmgl; YIELD AND REMARKS

b 3 | Sec. | Tp. | Rge. | Mer. WELL WELL ‘.bl:::li"- Besl:ve; (=) | Elev. Depth Elev. Geo'ogical Horizon Y BT ‘x: 3:? :‘;Agm

rface ! ! , | '
' i

l (SW| 150, 287 3| bored| 130 | 2020 - 50 (1970 | 130 | 1890|Ribstone Creek soft | D.S. [ood supply

2 [NE| 4 drilledl 80 | 2012 80 | 1932 glacial hard D. [nsufficient, water in fine sand
S |SW| S bored | 125 | 2037 - 751962 125 | 1912|Ribstone Creek ” D T Good supply

- SW| 8 i dug 55 2055 - 20 /2035 85 | 2000 glacial » kR Good supply

S [SE| 6 ; bored | 100 | 2057 - 70 |1987 | 100 | 1957 |Ribstone Creek o D.S. Good supply

6 SW| 8 5 ; . e 100 | 2033 - 70 (1963 | 100 | 1933 » . . D.S Good supply

7 Kw| 8 | ; ‘ " 97 | 2038 - 571981 | 97 | 1941 » ke - D.8. Good supply

8 [SE| 9 | " 50 | 2023 - 46 |1977 | 50 [1973 glacial " D.S. Good supply

9 NE 10 47 | 2051 - 39 [2012 47 | 2004 4 . DS Good supply &
10 |NW |10 ‘ . 90 | 2037 - 40 |1997 | 90 |[1947 2 ? » .8, Good supply ;

11 |[SW |10 .o 50 | 2037 - 24 |2013 50 | 1987 e v D.S. Good supply

12 |NE 11 . 34 | 2049 34 | 2015 o " D. Good supply

13 |Nw 13 dug 18 | 2019 - 17 |2002 18 | 2C01 4 soft D. Good supply
14 |SW |13 " 10 | 1985 - 811977 10 {1975 # iy D. Good supply

15 |[Ssw (14 " 35 | 2035 35 | 2000 4 hard P8 Good supply

16 |NE |15 it 28 | 2054 - 14 2040 28 | 2026 e s DB, Good supply

17 SW 15 bored 93 | 2042 93 | 1949 " ? > DB, Good sunply in sand

18 |SE |16 drilled 120 | 2046 120 | 1926 |Ribstone Creek » D.S. Suff icient

19 |SW |18 id 175 | 2043 - 40 (2003 | 175 | 1868 » . » D.8. Good supply

20 (SE 17 o 145 | 2040 - 40|2000 | 145 | 1895 s " . DL, Goou sup.Ly

21 [sw (17 dug 12 | 2033 - 10 (2023 12 | 2021 glacial soft D. Good supply

22 (Nw |19 " 34 | 2053 - 24 2029 34 | 2019 . hard D. Good supply

23 |SwW |19 " 18 | 2017 - 12 |2005 18 | 1999 b soft D:8. Good supply

24 |NE 19 drille# 90 | 20486 - 60 (1986 90 | 1956 glacial ? hard - D.S. Good supply
25 |NW 21 dug 30 | 2058 - 18 |2040 | 30 | 2028 . " D.S. Good supply

26 NE 22 28 | 2058 28 | 2030 . . D.8. Good supply

27 | NE 23 dug 30 | 2080 - 26 2054 | 30 | 2050 N " D.S. Good supply

28 |SW %g » 22 | 2079 - 15 (2064 | 22 | 2057 X g D.S. Good supply. Water in silty sand
29 |NW bored | 50 | 2062 - 30|2032 | 50 | 2012 glacial hard D.8. Good supply

30 | SE |24 dug 13 | 1994 - 101984 | 13 | 1981 by g D,.S. Good supply

gl NW 2: bored | 38 2038 - 30({1998 | 36 | 1992 " » D.8B. Good supply

2 SE (2 - 48 | 2070 48 | 2022 Ly " D.S. Good su -

33 | NW |26 dug | 402028 | - 351993 | 40 | 1968 " . e lecs ,u§§i§ FRRE G grave)

34 |NW |26 ot 40 | 2050 - 37 |2013 40 | 2010 » " D,.S. Good supply
35 |Nw (28 " 35 | 2031 - 32 |]1999 35 | 1996 " " D. Limited supply in sand
36 |SW |28 drilled 98 | 2079 - 70 (2009 98 | 1981 . - D.8, Good supply in gravel

37 |NE |28 bored 35 | 2058 - 32 2026 38 | 2023 e - D. Good supply in gravel

38 |SE |29 drill 110 | 2049 -107 |1942 | 110 | 1939 |Ribstone Creek " D. Sufficient
39 SW 30 dug 20 | 2044 - 19 (2025 20 | 2024 glacial " D. Limited supply
40 NE |32 drill 200 | 2032 "~ | 160 | 1872 |Ribstone Creek » D.B. Present supply small. Shallow well 18°*

gives main supply,
41 | NW [32 bored | 86 | 2003 86 | 1917 glacial 8 D.S. Good supply in fine sand
42 |NW 32 drill 196 | 2053 Dry hole in shale. Bottom 1857.
43 |NW 32 v 146 | 2053 : Dry hole. Bottom in shale at 1907.
44 |SE 34 » 265 | 2083 130 | 1953 |Ribstone Creek| hard D.S. |Good supply. Shale below 130 feet.
45 SE 356 dug 16 | 1895 - 10 (1885 16 | 1879 glacial " D.S. Good supply,
46 |SE pé bored | 70 | 1999 - 60 |1939 | 70 |1929 [Ribstone Creek » D.S. |Good supply below sandstone.
L
NOTE—AIll depths, altitudes, heights and elevations (D) Domestic; (8) Stock; (I) ILrrigation; (M) Municipality; (N) Not used.
@ven above are in feet. (#) Sample taken for analysis.
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LOCATION

|

| HEIGHT TO WHICH

PRINCIPAL WATER-BEARING BED

]‘ i‘ TYPE DEP’rH; ALTITUDE s in o el sl 2 TEMP. l USE TO
“WELL | , B ‘ WL T e i CHA{;‘“;;??R 'wf,:ER‘ x:‘,:g: YIELD AND REMARKS
fio l Y | Sec. | Tp Mef i WELL 1 WELL i “‘?‘.’L’in ig i Bes?ovi [k ) : Elev. * Depth | Elev. i Geo'ogical Horizon e (in °F.) ‘ IS PUT
| | urface ! |
N R ;B | ' i
e e i85 . ' ! |
) Ul g, g e | '50 28| 3 drilled‘ 90 | 2088 | - 60}2028! 90 | 1998| Ribstone Creek hard i D.S. Good supoly
2 |sw| 2 | l 5 o ‘ 185! 2115 . | 185 | 1930 ¥ » " D. Good supply. Sask. Co-op. Creamery
3 | NE |11 | | " : 2111 - 60(2051 | 90 | 2021 elacial N | D.S. | Good supply.
4 | swill | ; " 1970 21)7 : | 160 | 1957 | Ribstone Creek soft ! N. Water also ut 94 feet. Lloydminster
é ‘ ; , | ‘ ’ 0il1 and Gas Co. Well No. 1.
5 | NW |11 fo e 1171 2111 - 80(2031 | 117 | 1994| glacial hard 1 D.S. later also at 94 feet. Lloydminster
| 5 ' 011 and Gas Co. Well No. 1.
8 SW 12 i ‘ 2 120051 2105 160 | 1945 | Ribs tone Creek N. Vater also at 65 feet. Lloydminster
‘ | x ‘ 011 and Gas Co. Well No. 2.
7 |NW (13 { E | dug 18 | 2053 - 16 (2037 18 | 2035 zlacial hard D. Limited supply in sand
8 |NW |14 | | drilled 103 | 2108 - 60 (2048 | 103 | 2005 " o DiS, G,od supply in sand
9 |SE |15 | e 100 | 21086 - 60 (2046 | 100 | 2006 s i Dt Good supply in gravel
10 | NE |23 . " 185 | 2064 - 26 (2038 | 185 | 1879| Ribstone Creek " > [ Good supply in sand
11 | NW |25 ’ » 120 | 2069 - 30 {2039 | 120 | 1949 o -y i D. Good supply
12 | SE 25 dug 30 | 2047 - 292018 | 30 | 2017 glacial " D.S. Sufficient in gravel
NE |27 bored | 128 | 2086 - 60 (2026 | 128 | 1958 " " De8, Good supply in gravel
ii SE (35 dug 40 | 2063 - 362027 | 40 | 2023 " 5 D.S. Good supply
15 | NE |36 " 35 | 2062 - 31 |2031 35 | 2027 . alkaline D, Good supply
|
l |SE 1181 | 25| 3 dug 10 1928 glacial D.S Good supply
2 |SE 2 12 | 1894 10 188 12 | 1882 " » D.S. i .
AR SRR AR . : 30
4 Nw| 18 " 30 S. ood suprly in fine sand
S |NW | 21 ! » 1e 1954 15 193] 18 | 1936|glacial sand soft D.S. Good supply of water in sand
6 |NW | 22 S 16 1855 8 184 16 | 18> " " soft D.S. Good supply
7 |NW | 27 bored 75 1965 70 189 75 | 1890 " - ;d DB, Glacial lake clay above sand
8 |SE | 28 " 28 1880 1852 " ” ha D. Indian Creek School
9 |[NE| 33 | dug 60 | 1941 Ribs tone Creek N. Well abandoned due to poor casing.
1 |SE| 4|51 28 3 dug 24 | 1952 24 | 1928 glacial hard D.S. Good supply
2 |SW 6 bored 92 2014 - 70 19 92 | 1922 | glacial gravel - D.S, Good supply. Some water at 16 feet
3 | NW 7 dug 33 1979 - 30 1948 33 | 1946 glacial " D8, Limited supply in fine sand
4 (NW| 8 » 24 |1964 | - 20 | 19 20 | 1944 " " D.S. Good supply in fine sand
5 |SW 9 " 18 1941 | - 14 1927 18 | 1923 . " D.S. Good supply in sand and silt
6 |[SE| 8 : zg iggg - 15 1925 20 ngg " : D.S. Limited supply
7 |{NW | 10 2 22 |19 " D.S. |Limited supply in sand
8 [NE| 13 » 30 191 - 17 1894 30 | 1881 " sand iy D.S. Good supply. Small amount of water at 20-
9 [NW | 14 i 18 | 1938 18 | 1920 " gravel . DS. Good supply.
10 {Nw | 18 b 20 |1921 | - 16 1905 20 | 1901 " sand " D.S. Good supply.
11 |SE| 21 » 18 | 1894 18 | 1876 " sand " D.S. Good supply
HE S E AR i I 330 | at
13 |NwW | 2 - o5 s ood supply. Blue clay below gravel
14 |SE | 22 " 20 (1939 | - 15 | 1924 20 | 1919 send » D.S. Good supply. Blue clay below gravel
15 |NW | 24 " TS 1902 - 40 186 44 | 1858| Lea Park Shalﬁ " D.8. Soakage through and on top of Lea
Park Shale.
16 |SW | 25 i 35 | 1862 Digging in Lea Park Shale, not
completed. Small soakage at 20 feet.
17 |Sw | 28 : 40 | 1911 i bads 40 | 1871 Slasial s:nd : N.S Goog supply from ;oll 12* deep in sand.
- Se oo ole_40' in bl la
lg ﬁ‘ gg » }8 igég 18 iggg " " B-S. §§i§ 8r¥1ng close %o gu?!dgng;
20 |NW | 34 " 21 1874 | - 11 (1863 21 | 1853 glacial " D.S. Good supp y.
21 |sw| 36 " |12 1925 |- 9 1916 | 12 [1913|glacial sand e D.S. |Good supply
NOTE—AIl depths, altitudes, heights and elevations (D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

given above are in feet.

(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of _Britennia No. 502, Saskatchewan.

| ! | HEIGHT TO WHICH |
LOCATION : . | PRINCIPAL WATER-BEARING BED | ,
WELL TAEN. RN “‘{f,f,fim} = : i g CHARACTER i n:)h;m. grs:xgr?
OF OF Frh YIELD AND REMARKS
i ¥ | Sec. | Tp. | Rge. | Mer.| WELL | WELL | > e 'ét:!:::arg)) Elev. | Depth ‘l Elev. Geological Horizon S ATATRN z:'f;ff :‘;A:S.!; ,l
1 /NB[1 5127 8 | dug 40 | 1978 - 301948 | 40 | 1938 glacial hard | D.S. Good supply in sand and gravel
2 |sw! 3 : | bored 96 | 2042 96 | 1946 " " D.S. Yields 2 barrelsper day.
S |SW| 4 drilled | 400 | 2044 Dry hole - Hauls water.
4 NW| 4 ’ ' bored | 98 | 2040 - 90 /1950 | 98 | 1942|Black sand it S. Sufficient but comes in slowly
S |[NW| 6 { dug | 36 | 2074 - 322042 | 36 | 2038|GClacial sand g DS Good supply. Another well 45 feet.
6 SW| 6 drilledi 100 | 1972 186 | 1886 | Ribstone Creek " I Good supply
7 |NE 6 - ! 100 | 1976 100 | 1876 | Ribstone Creek i | DS. Two dry holes 200' and 337 feet
8 SE | 6 dug 27 | 1966 - 201946 27 | 1939 glacial " D.S. Good supply
9 SW| 9 bored 83 | 20486 - 5001|1996 83 | 1963 |Glacial s&nd . DE . Good supply
10 | NW (10 " 58 | 2021 42 ' 1979 glacial . D.8. Limited susply. Water also at 28 feet
11 |SW (10 dug 10 | 1936 - 41932 10 | 1926 |Glacial sand . D.S. Good supply
12 | SW 1l " 40 | 1979 - 30 (1949 40 | 1939 |Glacial grevel b D.S. Good supply
13 | sw |12 - 30 | 1989 - 251964 | 30 | 1959 glacial v D8, Limited supply. Soakage well for
additional supply.
14 | SE |12 drilled | 112 | 2035 112 | 1923| Ribstone Creek . D.S. Limited supply in black sand
15 |NE |13 bored 42 | 2012 - 3B |1974 42 | 1970|Glacial sand g D.S. Sufficient but supply limited
16 | SW |14 dug 30 | 1960 30 | 1830 glacial g D.8. Several similar wells necessary for
total supply.
17 |NW 18 bored 103 | 1968 - 30(1938 | 103 | 1865| Ritstone Creeﬁ " D.S. Good supply
18 | NW |18 drilled | 249 | 1968 -120 |1848 | 176 | 1762 | Lea Park » N. Limited. Casing thought to have shut
off main flow.
19 | NE 18 " 165 | 1954 -100 |1854 | 165 | 1769| Lea Park " D.S. Good supply - water soft when first dug
20 | SE (18 bored 73 | 1954 60 | 1894| Ribstone Creek " D.8. Good supply. Dry hole 200 feet.
21 | NW |21 dug 25 | 1931 - 23 (1908 25 | 1906|Glacial sand soft D.S. Limited supply
22 | NW |23 . 12 | 1918 - 71911 12 | 1906|Gleac ial sand - D.S. Good supply
23 | SW |24 = 40 | 1986 - 3B 1948 40 | 1948|Glacial sand hard D.S. Limited supply
24 | NW |24 bored 30 | 1909 - 15 |1894 30 | 1879 | Ribstone Creek " D.S. Good supply in sand
25 | SW |25 dug 15 | 1896 - 51891 15 | 1881 |Glacial sand soft D.S. Good
26 | SW |30 " 12 | 1973 - 10 (1963 12 | 1961 glacial soft D.S. Good
27 |NE |31 s 36 | 1890 - 30 (1860 36 | 1854| Glacial send " D. Stock watered in lake,
28 | SW (31 " 30 | 1903 - 2565|1878 | 30 | 1873 " » hard D.8. Good supply
29 | NW |32 " 20 | 1877 - 17 (1860 20 | 1857|Gleac ial sand " D. 2 barrels per day
30 | NW (33 " 26 | 1903 26 | 1877 " " i D.S. 2 barrels per day- Prov. Elev. Co.
31 | SE |34 bored 40 | 1952 - 30 |1922 29 | 1923 " » < D.S. Good supply
32 'NW '35 dug 18 | 1904 18 | 1688 glacial " D.S. Good supvoly
33 | SE 35 » 45 | 1952 -~ 251927 | 45 | 1907|Glacial gravel " D.S. Good supply
34 | SW |36 bored 35 | 1944 - 111933 | 35 | 1909|Glatial sand . D.S. Good supply in glacial lake.
Silt and sand
l1|NE| 12|51 28| 3 drillo# 1565 | 2082 Ribstone Creek D.S. Yields 4 bbls. for each pumping.
Original level resched in 15 minutes.
2 |NW| 24 bored 38 | 2048 glacial ” D.8. Good supply in blue sand
% | swl 38 dug 14 | 1918 " a D.S. | Good supply in firm sdmd

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

' S SR 3ﬂ!lhil§i-lnuﬁi!s ; .
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WELL RECORDS—Rural Municipality of Eeritennie Ne..502,.Saskstchewan....
— : , , ,
LOCATION | : | o 21 e g | PRINCIPAL WATER-BEARING BED | | emaer.| UmE 7O
— i O i e 4 CHARACTER OF WHICH VIELD AND REMARKS
' ‘ | (sbove sea | Above (+) OF WATER |WATER| WATER
Y i Sec. i Tp. | Rge. ] Mer. WELL WELL level) Beslto:rf (-e-) Elev. Depth Elev. Geological Horizon . (in °F.) 1S PUT
l ac ' '
| ‘ | | | | I
SE | 2 1 52/ 25| 3 dug 12 1852 10 1842 12 (1840 Glacial hard | DL . |Good supply in sand and gravel
ISE | 2 l i I bored | 74 1852 44 1808 74 |1778 |Lea Park Shale hard, alksg. N. Very poor water. Not used
INE 138 | ' | dug: |- 80 | 3870 10 1860, 20 |1850 |Glacial send soft D.S. |Good supply
Y IeR 14 | " 1 2O | 1834 15 1819| 20 [1£14|Glecial s&nd soft D.S. |Good supply
2 |NW |5 » 12 1930 10 1920 12 |1918 Glacial hard D.S. |Good sunply in sand and gravel. Stock
| | watered in lake.
3 |NW |9 | 1 ‘ Y 12 1834 10 1824| 12 |1822 » " D.S. |Good supply. Soft when first dug.
4 i8R 19 | § | £ 12 1836 10 1826/ 12 |1824 | Glacial sand " D.S. |Sufficient supply of water
5 [NV |9 ! i { " 20 1832 20 |18l2 Glacial " D. Poor supply. School well.
6 |NEi10| | | " 12 | 1835 9 |1826| 12 |1823| Glacial sand " D.S. |Good supply
y NE | 14 | ;i 24 1849 20 1829 24 (1825 Glacial " D.S. |Goocd supply in sand and gravel
8 SW | 18 | ! 2 20 1840 16 1824| 20 (1820 o ” D.S. |Good suvply in sand and clay
9 SW | 30 ; » 12 1859 9 1850, 12 |12847| Clacial seand s .S. |Good supply. Sand ncint used for
! ’ house well.
10 |NE | 30 s 22 1856 22 |1834 Glacial " D.3. |Limited supnly in send
s ity R 5, ¢ - ) A (o 8 1849 4 1845 8 |1841| Glacial sand sof t S. Good supply
12 SE | 32 = 12 1850 10 1840 12 |1838 Glacial hard D.S. |Gecod supnly in send and gravel
MW#
1. 188 2| 52|26 | 3 dug 27 2113 23 2090 27 |2086 .Glacial hard D.S. |Limited supnly in sandy clay
2 |NW 2 o 25 2109 S 2094| 25 |2084 " » 8. Good supnly
3 KW 9 " 8 1823 6 1817 8 (1815 " " D.S. |Good supply \
4 [NW |14 " 28 | 1790 25 |1765 " " D.S. |Good supply - Reported hard pepper ando
sand above water.
5 ¥ | 16 oy 45 1970 30 1940| 45 1925 Glacial . D.S. |Good supply in sand
6 |NE 16 " 22 1865 10 1855| 22 |1843 . " D.S. |Good supply in sand
7 SW | 18 " 12 | 1850 12 |1838 " " D.
8 SE | 18 2 12 1840 10 18%0| 12 |lezs " » D.S. |Good supply in sand
9 NW | 20 bored 32 1938 20 1918 32 [1906 . » D.S. [Good supply in sand and gravel
10 SE | 20 dug 34 1952 34 (1918 " » D.S. |Poor supply
11 |NE 21 e 24 | 1878 12 | 1866| 12 |1866 g " D. Limited supply in gravel. School well
12 Nw | 22 bored 30 1878 5 1873| 3 1€848 " » D.S. |Good supply
13 SW | 22 dug 15 1865 12 18563| 15 |[1850 " " D.S. Good suprly in gravel
14 |NE | 23 » 14 | 1869 10 1859 | 14 |1855 . soft D.S. |[Cood supply in sand
15 |NW | 24 » 30 | 1875 28 1847| 30 |1845 " hard D. Gocd supply in sand. Similar well for
: sto cke.
16 SE | 28 - 8 1870 6 1864 8 |1l862 » soft D.S. |GCood supply in sand. .
1Y SW | 32 » 20 2063 9 2054 9 |2054 " hard D.S. |Limited supply in gravel
18 |NW | 33 » 10 | 1785 10 {1775 | Lea Park . D.8. |Good supply in what appears to be
‘Lea Park shale.
19 SW | 33 . 22 1940 10 1930| 22 |1918 5 » . D.S. |Geod supply in sand
20 |SW | 34 " 25 1873 20 1853 25 |1848 - » s D.S. |Good supply in sand .
21 |[NE | 38 » 168 | 1876 108 |1768 e - » D.S. |Well ebandoned due to poor quality of
water. Present suppnly from 1lZ2' well.
NOTE—AIl depths, altitudes, heights and elevations (D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
given above are in feet. (#) Sample taken for analysis.
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WELL RECORDS —Rural Municipality of _Britennia No. 502, Saskatchewan.
LOCATION | 1 N e e CH | PRINCIPAL WATER-BEARING BED s | e 56
Skt TYPE DEPTHI g e it I ! | CHARACTER | OF WHICH YIELD AND REMARKS
No. oo 2 | liove sau 1| AbOVe (+) | | i . OF WATER  |WATER| WATER
Y Sec. | Tp. i Rge. WELL WELL leve ; Beslsl:a'c—e—) i Elev. | Depth Elev. | Geological Horizon | (in °F.) 1S PUT
| i | i |
1 [sw |2 | 52/ 27 dug | 30 | 1904 | 30[1874| glacial hard D.S. | Good supply in sand
2 |[NW | 3 l 2 20 | 1896 | - 4 |1892| 20/1876 " » D.S. | Good supprly in gravel
3 |SE |4 " 20 | 1887 - 16 1871i 20(1867 m soft D.S. Good supply in sand
4 INE |7 | bored | 20 | 1933 | - 15 | 1918 20(1913 " hard D.S. | Limited supply in clay
5 |SE |8 o 30 1941 - 28 | 1913 30/1911 " b ¢ - Limited supv»ly in gravel. Dry hole
g ‘ 80' in bdlue clay.
6 INE 9 ? dug 25 1886 25|1861 " soft D.S. Good supply in gravel
7 |SW |16 o 28 1975 - 23 | 1952 28 11947 7 hard D. Good supply 21 gravel. Stock well
16 feet deep.
8 |SE |17 o 27 1961 - 20 | 1941 20 11941 " soft D.S. Limited supply above what a ppeared
to be shale.
9 |NW |18 bored 32 1935 | - 16 | 1919 22 11913 " v DS LLimited supoly above shale.
te |wW | 8 . /e | /938 - — Dry hole, glacial boulder at 100 feet.
' SW | 20 » 104 1977 - 60 | 1917| 104 (1873 | Ribstone Creek] i D.S. Good supply in black sand.
0 SE |20 o 30 | 1949 - 10 | 1939 30 (1919 glacial hard D.S. Good supply in sandy clsy
j338 |NE |21 dug 20 | 1877 | - 14 |1863| 20/1857 " " D.S. | Good supply in gravel
413 [SW | 22 . 25 1863 - 16 | 1847 25 |1838 . o D. Good sunply. Stock watered in lake.
i34 |NE | 22 " 16 1848 | - 10 | 1838 16 |1832 " " D. Good supply. Stock watered in lake.
(36, [NE |28 . X 1891 | - 8 |1883| 30(1861 » " S. Good supply
[7+é |SE |31 ” 30 | 1890 - 25 | 1865 301860 " » D.S. Good supply in sand
g% [NE |34 " 12 1900 12 |1888 " " D.S. Sufficient supply of water in clay.
$38 [SE (34 bored 66 1933 - 62 |1871 66 (1867 » » D.8. Limited supply in sand and gravel
¥ [SW |36 dug 20 | 1893 - 18 (1875 20{1873 i " D.8. Limited supnly in sandy clay.
SW 25 | 52| 28 dug 16 1%51 16 |1635 glacial hard D.S. |Limited supply in sand below blue clay.
5| 53| 25 dug 3 | 1835 3 |1832 glacial hard D.S. |Spring. Flows continuously
5 » 22 1860 22 (1838 " " D.S. |[Good supply in sand.
[ » 16 1885 : 16 |1869 " soft D.S. |Limited supply in sand.
9 " 16 | 1670 | - 12 |1658| 16 (1654 " hard D.S. |Good supply in sand.
16 " 12 | 1673 | - 10 |1663| 12 |1661 » " D.S. |Good supply in sandy clay
17 ” 100 | 18857 100 |1787 » " D.S8. |Good supply.
% 4 » 18 1896 18 (1878 " ” D.S. |Good supply.
W
» 3|63 26 dug 25 | 1887 | - 22 (1865| 25 (1862 glacial hard D.S. |Good supply in gravel
3 od 30 | 1897 | - 15 (1882 | 30 {1867 " . D.S. |Good supply in gravel and sand
4 " 14 | 1969 | - 12 |1957| 14 (1955 » » D.S. | Good supply in gravel and sand
5 » 30 | 1780 | - 20 |1760| 301750 » " D.S. [Water supply in fine sand
13 » 60 | 1912 60 (1852 | Glacial sand » D. od supply. School well.
14 » 16 | 1832 | - 12 (1820 15 [1817 glacial " D.S. ited supply in sand
15 » 40 | 1897 | - 20 |1827| 401857 " " D.S. od supply
22 " 18 | 1839 | 185 1824 " " D.S. 4 supply in sand
24 " 4 | 1740 4 (1736 " w D.S. [Spring, large continuous flow.




T B 4-4
WELL RECORDS —Rural Municipality of sritannia.No..502.,.Saskatchewan.

! . HEIGHT TO WHICH

‘ | . PRINCIPAL WATER-BEARING BED | i ‘
=iy . l TYPE |DEPTH| ALTITUDE bk WI!LL o i_ : e a1 T%’:P' g’s:xc‘rg
e o P e g e OF WATER |WATER| WATER e
Y | Sec. | Tp. lee. Mer.‘ ’ | level ’Bé’ﬁi’f;c :)E Elev. | Depth ! Elev. l Geological Horizon | (in °F.) 1S PUT
1 s o bt e 5l G| i | ‘
NW, 3| 53 27| 3| dug (.18 ; 1913 - 13 {1900 18 18995 glacial hard D.S. Good supply in fine sand
SW 3 1 " R £ R o7 - 141910 | 18 1906 o soft } D.S% Good supply in sandy clay
NW| 5 e b, 25 = 1891 | | 25 | 1866 " hard | D.S. |Good supply on top of shale. Dry hole
, | ‘ | } @ 102 feet in Lea Park shale.
SB| O 5 " 12| 1875| - 61869 | 12| 1863 " " 1 | D.S. |Gecod supply in sand
'SE| 8 » | 32| 1970 32 | 1938 " " | D.S. |Limited supnly in fine sand.
(8B 7 ; bored | 57 1687 | - 30(1887 57 | 1840 i » o [ Good supply in sand above shale.
' SW i ; ‘g ; dug 18 19l4| - 1411900 ; 15 | 1899 i # i Good suprly in sand veins in shale.
| NW 9 ; ! . 25 | 1934 | I 25 | 1909 i " o Soekage on top of Lea Park shale.
| SE 9 { ‘ " 16| 1881 | - 13|1868 16 | 1865 Ly soft B Good suoply in sand
SW| 10 | o 40 | 1899 ; 40 | 1859 Ly hard D.S. Limited supply of water on top of shale.
1 |
|
!
|
SE 1/{53 | 28| 3 dug @ 12 2001 | 12 | 1989 glacial L0 s Limited supply. Dry hole over 100 feet
NW | 13 | o 12 18'70; - 10 /1860 12°| 1858 d soft D.S. Limited supply.
| { [
. !
NOTE—All depths, altitudes, heights and elevations A (D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

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