M (

This document was produced
by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.

CANADA
DEPARTMENT OF MINES
AND
TECHNICAL SURVEYS

GEOLOGICAL SURVEY OF CANADA

WATER SUPPLY PAPER No. 252

GROUND-WATER RESOURCES
'OF THE
RURAL MUNICIPALITY OF ELDON
NO. 471
SASKATCHEWAN

Records Collected by C. O. Hage
Compilation by G. S. Hume and C. O. Hage

D
LIBRARYSC P oo
NATIONAL MOSEUM
OF CANADA

OTTAWA
1947
Reprinted 1953


aijohnso
GEOSCAN Small


CANADA
DEFAKTMENT OF MINES AND RESOURCES

MINES AN GEOLOGY BRANCH
BUREAU OF GEOLOGY AND TOPOGRAPHY

- GEOLOGICAL SURVEY

WATER SUFPLY PAPER NO. 252

GROUNDeWATER RESCURCES
CF THE
RURLL MUNICIPALITY QF BILON, NO, 471,
SASKAT CHEWAN

Records Collected by C,0, Hage
Compiletion by G, S. Hume and C. O, Hage

OTTAWA
1947



CONTENTS

IntrOduction G WS OO QANCID SOOI IB OO P OECLEPIQUESIRNROIRBRSOIRNSDREDON
Publication of results seesevvesvsosecosccocccoas
HGW to use report PO S D OO LB OA0SPH SN RSN PSSR

Glossary of terms USe’ seeessesccecscsssccssscossoces

Bedrock formations of west=central Suskotchownn
and east=central Albertoeecscrssececscscscscsasses

Woter analysosS secescssvssescccssasasecssssssnnccnesas
Introduction 0P NS GEFCICOLLIODOSOROOOBIEOVROEOEOEPDRBTIBODEOEY
Tiscussion of chemical determinations ccsececesee
Minerol constituents prosent ceeecesscsssssseces

.

Water analyses in relotion to £30lOofY esesscosssccane
Glacial drift ¢ P 00N U OACPOSOILOINONONOOOOOIOOOEOISETSS
Be:,‘..!‘paw formation 0006000000000 000c0000000RGOIBDAS
Pale Beds 9000 000000000 P00LCB0O0COCCCEOIOOOCRIOBOBOBBOEEOER

) Varieg&ted Beds @t PeeCeesONIOERLIOIGRSIOIOIQGIRORIIROEBBTROEBOEEDOOES
Ribstone Creeck formition cesevesccoscscssnassore

Rural Municipclity of El<on, No, 471, Saskeotchewnn .,
Physicel features seeceseressssrssceoscasvosasens
GGOI.Og,y S PR PO D SOE OO o s OO PPN ONSYPIE RO ORI EESAEOY
W?.ter Supply AT B OPPETIOIOOEPOISIPEOEESOESOOEPRNIOPTTOESIOESN

Township 47, range 23, west 3r” meridian ....
"

" a7, " 24, " " coes
1 48, " 22, " 1 f ceee
" 4:8, " 25, " n n e hes
] 48, 1] 24p 1" n . n vees
" 49‘ " 22, 1" " n e e
" 49’ " 23’ it n n eves
" 49' % 24, n " w osee
it 50’ " 22’ 1t " " veay
n 50’ " 23’ ] " i e ee
1] 50‘ " 24:’ " " n caes
] 51, " 23’ 1 1" " veae
" 51’ " 24, " " 1] cens

MIYG«;I of wator 8eMPlos seveecsesssersceccccnes
Records of wells in Rurel Municipelity of
Eldon, NO. 471, Seskatchewan 000;.'1"‘0.0.!'

Illustrations

Mep - Rurel Municipality of Eldon, No, 471, Seskatchewans

Figure 1, Map showing bedrock geologys

2+ Map showing topography and the location

and types of walls,

Poge



-1—

INTRCDUCTICN

Information on the ground-water resources of east-central
Alberta and western Saskatchewan was collected, mostly in 1935, during
the progress of geological investigatione 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 townshlp 59 in western Alberta,
township 63 in eastern Alberta, and in part as far north as town<hip
56 in western Saskatchewan.

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

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

.The water records were obtained mostly from the well owners,
some of whom had acquired the'land after the water supply had been found,
and hence had no personal kmowledge of the water-bearing beds that had
been encountered in their wells. Also the elevations of the wells were
taken by eneroid barometer and are, consequently, only approximate. In
spite of these defects, however, it is hoped that the publication of
these water records may prove of value to farmers, town 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 Alberte, C. H. Crickmay of
Vencouver, and C, O, Hage, until recently a member of the Geological
Survey. The 0il and gas investigations of which these water records are
a part were underteken under the general supervision of G. S. Hume.

Tublication of Results

The essential information pertaining to ground-~water conditions
is being issued in reports.that in Saskatchewan cover each municipality,
and in Alberta cover each square block of sixteen townships beginning at
the 4th meridian and lying between the correction lines. The secretary
Preasurer of each municipality in Saskatchewsn and Alberte will be
supplied with the information covering that municipality. Coples of the
reports will also be awvailable for study at offices of the Provincial
and Federal GGovermment Departments. Further assistance in the
interpretation f the reports may be obtained by applying to the Chief
Geologist]) Geological ;Survey, Ottawa. Technical terms used in the
reports are defined in the glossary,
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How to Use the Report

Anyone desiring information concering ground water in any
perticular.. 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 mey be obtained at greater depth in the underlying
bedrock formations, Thk 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 48 uneven, the best means of comparing water wells is by the
elevations of their water-bearing beds. For any particular well this
elevation 1s 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 of the wells and the
elevation of the water~bearing bed or beds in each well are given in
the well record tables, Where water is obtained from bedrock, the neme
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 formetions and gives their thickness and sequence. Where the
level of the water-bearing send is known, its depth at any point can
easily be calculated by substracting its elevation, as given in the’
well record tables, from the elevation of the surface at that point.

“With each report is a map consisting of two figures.
Pigure 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 elemtion.
The elevation at any location can thus be roughly judged from the nearest
contour line, and the records of the wells show at what levels water
is likely to be encountered, The depth of the well can then be
calculated, and some information on the character and quantity of water
can be obtained from a study of the records of surrounding wells,

GLOSSARY COF TERMS USED

. Alkaline. The term "alknline" has been applied rather loosely
to some ground waters that have a peculiar and disagreeable taste. In
the Preirie Provinces, water that is commonly described as alkaline
usually contains a large amount of sodium sulphate and magnesium sulphate,
the principal constituents of Glauber'!s salt and Epsom salts reepectively.
Most of the so called alknline waters are more correctly termed sulphate
waters, mgny of which may be used for stock without 111l effect. Water
that tastesstrongly of common salt is described as salty.

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

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

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

Bedrock. Bedrock, as here used, refers to partly or wholly
consolidated deposite 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 remaine.of plamte by partial decomposition and
burisl.
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Contour. A line on a map joining points that have the same
elevation above sea-level,

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

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

Floog Plain, A flat part in a river valley ordinarily above
weter but covered by water ~hen 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 continental ice~sheet. Clay containing boulders forms part of
the drift and is referred to as glacial till or bhoulder clay. The
glacial drift occurs in several formss

(1) Ground Moraine. A boulder clay or till plein (includes
areas where the glecial drift 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
loce-~sheet during its retreat. The surface is characterized by irregular
hills and undrained basins,

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

(4) Glacial Iake Deposits, Sand and:-cliyiplains £drmed in
glacial lakes during the retreat of the ice-vheet,

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 water,

Pervious or Permeable. -Beds are pervious when they permit
of the perceptible passage or movement of ground water, as for example
porous sands, gravel, and sandstone.

Pre~Glacial Land Surface. The surface of the land before it
was covered by the continental ice~sheet.

Reoent Deposits, Deposits that have been laid down by the
agenclies of water and wind since the disappeairance of the continental
ice~sheet,

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

Water~table. The upper limit of the part of the ground wholly
saturated with water. This may be very near the surface or meny 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 classesg

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

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

table,

BEDRQOCK FORMATICNS OF WEST-CENTRAL SASKATCHEV.N AND EAST-CENTRAL ALBERTA

The formations that outerop in west-central Saskatchewan are
an extension of similar formations that occur in east-central Albertea.
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 Iske

Grizely Bear

Ribstone Creek

Lea Park

Character

Grey to white, bentonitiec 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

seams Similar to bhose in Pale Beéds ;
shales at certain Rorizons contain
lobster claw nodules and marine fossils;
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 scems; abundant selenite erystals
in certain layers.

Grey sand and sandstone in upper part;

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

Mostly dark grey shale of marine origin, with
a few minor sand horizons; selenite crystals

and nodules up to 6 or 8 inches in diameter

Grey sands and sandstones at the top and

bottom, with intermediate sends and shales;

thin coal seam in the vieinity of Wainwright;

mostly non~marine, but middle shale in some
areas 1s marine,

Dark grey shales and sandy shales with nodules

of ironstone; a sand 70 feet thick 110 feet
below the top of the formation in the Ribm
stone area, Alberta,

Edmonton Formetion

The succession, ocharacter, and estimated thickness

Thickness

Feet
1,000 o
1,150

300 to 600
%hins
rapidly to
the north~
west

950 to 1,000
in Czar~Tit
“Hills areag
may be thin-
ner elsewhere

100 in west,
but less to

ea st and
south

" Maximum, 100

Maximum, 325
at Vking;
thins east~
ward

056 o 1,100

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

adjoining areas,
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follows a northwest line from Coronation through Tofield to 2 point
on North Saskatchewan River about midway between Edmonton and Fort
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 thet
contain clay and a white material known as bentonite. This material
when wet is very sticky and swells greatly im volume, and when dry
tends to give a white appearance to the beds containing it, Such
beds are relatively impervious to water, and at the surface produce
- the "burns™ of barren ground where vegetation is scanty or ebsent.

Water is relatively abundent in the Edmonton formotion, which
contains much sand, commonly in the form of isolated lenses distributed
irregularly through the formation, Consequently, there is little
uniformity in the depth of wells even within a small area., Water also
occurs commonly with coal seams and, unlike the sand lenses, these beds
are much more regular and persistent. In contrast with the water from
the bentonitic sands, which is generally "soft", water from the coal
seams, &s the water from the shallow surface deposits, may be "“hard",
The batal beds of the Edmonton formation usually wontain fresh vater,
but this may become brackish locally where the underlying Bearpaw beds
:contain highly alkaline or salty water.

Bearpaw Formation

In southern Alberta, where the Bearpaw formantion is thickest,
the beds composing it are mninly shales thnt have been deposited in
sea water. In the area north of township 32 the formation thins to the
northwest and becomes a shoreline deposit composed of shales containing
bentonite, impure sands, and thin 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 drift, but farther
northwest the belt narrows, and at Ryley and northwestward it is only
a few miles wide., This belt crosses North Saskntchewan River about
midway between Edmonton and Fort Saskatchewan, Bearpaw beds form the
main bedrock deposits of the Neutral Hills. Farther south, where
they have an exposed thickmess of at least 400 feet, they contain
green sands, and beds of marine shale interfinger with the bentonitie
shales and sands of the underlying formation. To the north, on the
banks of North Saskatchewan River, the division between the Beerpaw
end the overlying and underlying formations is indefinite, and the
thickness of beds of Bearpaw age is relatively small,

The water in the Ryley area 1s from the Bearpaw formation,
and is snlty. In other areas to the south the marine Bearpasw
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 Sasknatchewnn, Bearpaw beds occur southeast of Maclin and
south of Luseland and Kerrobert. Only the basal beds are present, and
these contain green sands that are commonly water-bearing.

Pale and Varliegated 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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pert is darker, and is known as Variegated Beds. In parb, dark shales
are present in both Pale and Variegated Beds; others are greenish, grey,
brown, and dark chocolate, carbomaceous types. The sends 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-ls are, in places, abundant in the shales.

The best sections of Pnle Beds exposed in the region are
in the Tit Hills, southwest of Czar. These hills carry a thin capping
of Bearpaw shales, beneath which, and around Bruce Lake, more than 200
feet of Pale Beds are exposed., 'The total thickness of Pale and Variegated
Beds in the T1t Hills area is about 970 feet. Variegabed'Beds outcrop
rieer Hawkins on the Canadliean National Railwey west of Wairwright, but no
area exposes the complete succession, which is considered to comprise about
200 feet of bheds,

Records of wells drilled into the Pale and Variegated
Beds do not, in general, indicate lateral persistence of sands for long
distances, nor any uniform average depth to water-bearing sands in a loocal
area. This points to the conclusion that the sands are mainly local lenses,
but as such lenses are numerous, few wells fail to obtain water. In the
Cadogan area many flowing wells have been obtained from sands about midway
in the succession, In western Saskatchewan Paleland Variegated Beds occur
over a wide area from Maclin and Kerrobert northeast through Wilkle to the
Eagle Hills, south of Battleford. Numerous outcrops occur in the area
south of Unity at Muddy lake, but south and east around Biggar these beds
are almost wholly concealed by glacial drift,

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

Birch Ieke Formation

The Birch leke formation underlies the Variegated Beds,
but in meny areas the divislon is not sharp. The type area of the
formation is along the north shore of Birch leke south of Innisfres,
where a seotion 65 feet thick, composed mostly of sand, is exposed. The
total thickmess of the formation in this area is about 100 feet, and
although this is dominantly sand a central part is composed of alternating
thin sand and shale beds. At the base of the formation, in a mumber of
pleces, is an oyster bed, end this is exposed in a road cut in a section
73 feet thick on the east side of Buffalo Coulde in sec. 3, tp, 47, rge. 7,
We 4th mer, In both upper and lower parts of the formation the sand is
commonly massive and outerops tend to comsolidate into hard, nodular messes
from e foot to a few feet in diameter, Apparently these are formed through
the deposition of salts from the water that finds an outlet at the ouborops.
In fact, in some areas the sand may be traced along the side of a hill by
the presence of small springs or nodular masses of sandstone,

The Birch lake formation occurs under the drift and in
outorops in a large area south of North Saskatchewaxr River and northeast
of a line from Willingdon to Innisfree and Minburn., East of this area
the southwest boundary is more irregular, but outerops are persistent on
the banks of Battle Kiver from a fe# miles north of Hardisty to and
beyond the mouth of Grizzly Bear Coulée in tp. 47, rge. 5. It is believed,
too, that a large area near Edgerton and Chauvin is underlain by the Birch
Lake formation end that it extende southeastward into Saslstohewan around
Manltou leke ~and southeast bo Vera,.



-7—

It is thought that the Birch leke formation thins
eastward from its type section at Birch Iake, 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 1imit bemeath younger formations
is unknown, Wherever it occurs ar a sand, however, it is water=bearing,
although in some areas the sand is apparently too fine to yield any
considerable volume of water., In other areas, however, it persistently
Fields good wells. There is no apparent uniformity in the character of
the water, which is either hard or soft in different wells in the same
general area. Direct contac% with surfac~ vmtbers that c¢c-ntain caleium
sulphetes may in time change a "soft" water well to a"hard" water well,
and meny wells are not sufficiently cased to prevent the percolation
of water from surface sands into the well, and hence into the deeper,
soft water producing sands., In part this accounts for the change in
character of the water in a well, a feature that has been noticed by
many well owners,

Grizzly Bear Formation

The type locality for the Grizzly Bear formationm,
which underlies the Birch lLake beds, is near the mouth of Grizzly
Bear Coulée, a tributary of Battle River with outlet in tp. 47, rge. 5.
The formation is mainly composed of dark shalés.that were deposited in
sea water. At the mouth of Grizzly Bear Coulée two shale sections,
each about 100 feet thick, are separated by a zone of thin sand beds.
It is now eecognized that the upper section is the Grizzly Bear shale,
and that the lower one, very similar in character and also deposited in
sea water, occurs in the next lower formation, the Ribstone Creek. The
Grizzly Bear shale contains a thin nodular zone about 50 feet above the
base, that is, at about the centre of the formntion, This zone is sandy,
and is believed to yield wnter in wvarious wells. Other thin sands, in
places water~bearing, are also present, The impervious nature of the
Grizzly Bear shales makes the overlying Birch Lake sand a strong acquifer,
as water collects in the sand abo—> the- shale, The contact of the Birch
Lake and Grizzly Bear formations can be traced in some places by the
occurrence of springs iscuing from the base of the Birch Lake sand even
where this 1s not exposed,

Grigzzly Bear shales occur in a road cut on the south
side of Battle River near the highway bridge at Fabyan. The shales
In this area are about 1(9 feet thick. It is thought they extend as
far west as the Viking gas field, where they have been recognized in
samples from deep wells, It is probable, however, that the shales thin
westwardrand thicken eastward so that their gemeral form is a wedge
between both higher and lower sand beds. The position of the thin edge
of the wedge to the west is unknown, but evidently the Grizzly Bear
marine shale underlies a large area in esast~central Alberta extending into
Saskatchewan meinly in the area south of Battle River,

Ribstone Creek Formation

The type area of the Ribstone Creek formation is on
Ribstone Creek near its junction with Battle River in tp. 45, rge, 1,
We 4th mer, A%t this place the lower sand beds of the formation are
well exposed, The upper part of the lower sand member of this formation
outerops 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 osrbomaceous and coaly beds in two layers, each about
2 feet thick, separated by § feet of shale., Above this are 90 feet of
dark shales that are thought to have been deposited in sea water, that is,
they are marine shales, These marine shales in turm are overlain by a
sandy zone sbout 20 feet thick containing oysters in the basal part.
This sandy zone 1s the upper sand member of the Ribstone Creek formation,
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It thickens to the east and west from the Grizzly Bear area but is
probably at no place much more than 50 feet thick.

The lower sand member of the Ribstone Creek formatioa
also varles in thickmess from a minimum of about 25 feet, On the
banks of Vermilion Creek, north of Mannville, the basal sand is at
least 60, and may be 75,feet thick. It 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 thickmess of the formation in the e
Weinwright area is 100 to 200 feet, but this increases to the west and
in the Viking area exceeds 300 feet.

The Ribstone Creek formation is widely exposed in a
northwest-trending belt in east~ocentral Alberta. The southwest boundary
of this nnrthwest~trending belt passes through the mouth of Grizzly
Bear Coulée in tp. 47, rge. 5, and beyond to the Two Hills area in tpes
54, rge. 12, whereas the northeast boundery crosses North Saskatchewan
River southwest of Elk Point and extends morthwest to include an area
slightly north of St, Paul des Metls and Vilna +to tpe. 60, rge. 14,
Within this belt water well& are common in the Ribstone Creek sands,
which are almost without exception water-~bearing in some part of the
formation. The 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 hemce the distributimn
of this formation is of considerable economic importance. Where the
formation consists of upper and lower sands with a central shale zone
only the sands are water-bearing, although thin sand members may occur
in the shale. Where the formation is largely sand the distribution of
water may be in any part of the formation, =although the upper and
lower sands are perhaps the better aquifers. To the east of Alberta,
along Battle River and Big Coulée in Saskatchewan, the Ribstone Creek
sands are marine. Marine conditions apparently become more prevalent
to the southeast and it is believed that in this direction the sands
are gradually replaced by marine shales, Thus at some distance
southeast of Battleford the Ribstone Creek formation loses its identity
and its equivalents are shales in a marine succession.

Tea Park PFormation

The Lea Park formation is largely a 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 eilty shales
about 110 feet thick underlain by silty sands 70 feet thick, Below
these sands are marine shales only, and these yleld no fresh water
elther in east~central Alberta or west-central Saskatohewan, 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,
particulerly to the northeast, is not known, but as the strata in east=
central Alberte have a southwest inclinetion, progressively lower beds
occur at the surface to the northeast, Thus at a short disbance beyond
the northeast boundary of the Ribstone Creek formation, as previously
outlined, the sand in the upper Lea Park reaches the surface, and
represents the last bedrock ~equifer in that direction. Parther northeast
water must be obtained from glacial or surfece deposits only. In
Alberta this area without fresh water in the bedrock includes the country
north of North Saskatchewsn River in the vwicinity of Frog Iake and a
llarge area extending to and beyond Beaver River., In this area, however,
more sh water streams are present them farther south, and bush lards
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help to retain the surface wdters., The area northeast of North
Sagkatchewan River in Saskatchewsn 1s almost wholly within the
Lea Park formation, where weter 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 from different
geological horizons, end thereby assist'in mhkdng corrdlations.of:thes'. .-
strata in wrich the waters occur, Although this was the main
objective of the analyses, it wasralso realized that a knowledge of
the mineral content of the water is of interest #£and wvalue to the
consumer, The eanalyses were all made in the laboratory of the Water
Supply and Borings Section of the Geological Survey, Ottawa,

Discussion of Chemical Determinations

The dissolved mineral constituents vary with the material
encountered by the water in its migration to the reservoir bed. The
mineral salts present are referred to as the total dissolved solids,
and they represent the redidue when the water is completely evaporated.
This is erpressed -quantitatively as "parts per million", which
refers to the proportion by weight in 1,000,000 parts of water. A
salt when dissolved in water separates into two chemical units called
"radicals", and these are expressed as such in the chemical analyses,
In the one group is included the meballic elements of caleiwm (Ca),
magnesium (Mg), and sodium (Na), and in the other group are the
sulphate (S04), ohloride (C1), and carbomate (CC3). radicals.

The anpalyses indicate only the amounts of the previously
mentioned radicals, thus negleoting any silica, alumine, potash,
or iron that may be present. It will be noticed that in most instances
the total solids are accounted for by the sum total of the radicals as
shown by the analyses. Actually, the residue when the water is
completely evaporated still retains rome combined water of crystalllization,
so thet the flgufes for the "total colids" are higher than the sum
total of the radicals ars .determined, <»These radicals are also
"oalculated in assumed combinations" to indicate the theoretical amounts
of different salts present in the water. The same method was followed
in each analysis, so that the table presents a consistent record of
the different compounds present.

Mineral Constituents Present

: Calcium. Calcium (Ca) in the water comes from mimeral
particles present in the surface deposits, the chief source being
limestone, gypsum, and dolomite, Fossil shells provide a source of
calcium, as does also the decomposition of igneous rocks, The common
compounds of calcium are s~alcium carbonate %3@003) and calcium
sulphate (CaSO4),

Magnesium. Megnesium (Mg) is a common constituent of many
igneous rocks and, therefore, very prevalent in ground water, Dolomite,
e carbonate of calcium and magnesium, is also a source of the mineral.
The sulphate of magnesia (MgSO4) combines with water to form "Epsom °
salts" and renders the water unwholesome 1f present in large amounts.

- Sodium, Sodium (Na) is derived from a number of the important
rock~form{ng minerals, so that sodium sufiphate and carbomate are very
common in ground weters. Sodium sulphate (NapSO;) combines with water
to form "Glauber's salt" and excessive amounts maklkt-the water unsuitable
for drinking purposes, Sodium carbomate ﬁNa2003) or "black alkali™
waters are mostly soft, the degree of softness depending upom the ratio
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of sodium carbonate to the calcium and magnesium salts, Waters
containing sodium carbonate in excess of 200 parts per million
are unsuitable for irrigation purposee”. Sodium sulphate is less

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

harmful.

Sulphates. The sulphate (S04) salts referred to in these
analyses are calcium sulphate (6aSO4), magnesium sulphate (MEs, ),
and sodium sulphate (NapSO4).

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

Alkelinity. The alkalinity determined in these water
anslyses is based on the assumption that the only salts present in
the samples that will neutralize acids are carbonates, and that,
consequently, the degree of alkalinity is proportional to the amount
of the carbonate radical (COgz) present.

Hardness, The hardness of water is the total hardness, and
has been determined by the amount of a standard soap solution wequired
to form & lather that will stend up (persist) for 2 minutes, Hardmsss
is of two kinds, temporary and permanent. Temporary: hardness is
caused by calcium and magnesium bicarbonates, which are soluble in
water but are precipitatéd as insoluble normel carbonates by boilling,
as 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 forme of hardness - are not distinguished
in the water analyses. Waters grade from very softbto very hard, and
can be classified according to the following system :

N .
The"Examination of Waters and Water 8Bupplies", Thresh & Beale,
page 21,  Fourth™£d4, 1933 .,

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

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

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

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

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

be very hard.

o e B

Hard waters are usually high in calcium carbonate, Almost
ell of the waters from the ‘glacial drift are of this type, especially
those nbt associated with sand and gravel deposits that come close to
the surface,
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In soft water the calcium carbonate has been replaced by
sodium carbonate, due to natural reagents present in the sand and
clays. Bentonite and glauconite are two such reagents kmown to be
present, Montmorillinite, ome of the clay-forming minerals, has the
same property of softening water, ?wing to the absorbed sodium that
is avallable for chemical reaction”™,

—I A
Piper, A, M, "Ground Water in Southwestern Pennsylvania",
Penn, Geol. Surv,, 4th secries,

: If surface water reaches the lower sands by percolating
through the higher beds it may be highly charged with caleium salts
before reaching the bedrock formations containing bentonite or
gleuconite. The eompleteness of the exchange of o:loium carbonate
for sodium carbonate will, therefore, depend upon the length of time
that the water is in contact with the softendng reagent, and also
upon the amount of this material present. The rate of movement of
undergpound water will, consequenslyy, be a factor in determining the
extent of the reaction.

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

WATER ANALYSES IN RELATI(N TC GEOLOGY

Glecial Drift

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

(1). Sand and gravel beds that form the surface deposit, such
a6 outwaneh material and glacial lake sands,

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

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

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

Water from burled outwash deposits contains more dissolved
salts than the surface sands, as the water in order to reach them has
to percolate through overlying till. Rain water conteins carbonic acid,
which aots as a solvent and dissolves a 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 calecium sulphate,
s0 that the amount of shale present will modify the gquality of the water.
The oxidized upper part of the drift contains less sulphete than the
deeper, less oxidized boulder cley. The character of the water in the
buried outwash deposits will, therefore, depend largely on the
compoedtion and amount of till that overlies it,
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Water from irregularly distributed sand and gravel beds
will vary in its content of dissolved salts depending upon the
charscter of the material surrounding the reservoir beds. As the
water in +this type of deposit does not flow to any marked extent,
it is apt to be more highly impregnated with soluble salts than where
the underground movement is more rapid, Soft water in the drift is
mostly confined to shallow wells in sands low in calcium carbonmate,
Waters from glaciel lak:-clays ere sometimes high in soluble salts,

The semple from a well in glacial lake clay on NJW. & cece 27, tp.
42, rge. 17, has 11,040 parts per million of soluble salts, largely’
mognesium sulphate and sodium sulphate. The sample from SE, % sece
13, tp. 42, rge., 16, which is believed to come from glacial lake
eilts, has a very different composition, The total solids in it
are only 440 parts per million, of which 250 are calcium carbomntee.
The great difference in these.wnters is due to the high soluble salt
conbent that is associnted with the lake clays but absent in the
silts. Averaoge drift water contains between 1,000 and 3,000 parts:
per milllon of dissolved minernl salts,.

Beorpaw Formation

The Bearpaw formotion consists of dark morine shales and
beds of green sand. Water from these sande 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 somples,
due, perhaps, to the proximity of the water sands to the glacial
drift, Sodium sulphate is the chief salt present, followed by
ocalcium carbonate, magnesium sulphate, magnesium carbonate, and
sodium chloride in decreasing amounta, 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 carbonate, in
contrast with the calcium and magnesium 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 formation,
The following analyses are typlcal of waters from the Pale Beds:

SE' . SG_C.. _];6_, NE;' SSO. 3 ’ SW-. ",".S.e‘?-' .7" 'SE—.' . Sec".. 2}:

- wew oy b

Salts tpe38, rge. 21 tp.39, rge. 25, tp.37, rge.24, tp. 38,rge.23
TaCO3 73 18 53 35
050, - - - -
MgCOgz 52 14 45 38
MgS0, ; - : ;
NazCOs 297 679 464 562

NepS04 297 158 266 437
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NeCl 31 45 46 130
Total solids| 760 1,020 940 1,260
Harfness 100 20 ; 30 75

Varlegated Beds

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

_— : :

NW. sec. 21, ; NW. sece 3, SE, Sec. 28,
Salts i tpedl,rge .26 : tpedl,rge,28 tp.40,rge 2¢
CaCOs3 § 250 3¢5 125
CaS0y, - - -
MgCOz ~Tios 80 155
MeS04 149 .: 104 69
532003 - ; - -
NapS0, 98 : 132 386
NaCl 12 § 12 18
Totalrsolids 640 | 840 780
Bardness ., 600 § 600 500

Ribstone Cresk Formation

Chemical analyses of water from the Rlbstone Creek formation vary
more than in the Pale Beds, the reason being that at several different
horizons the sediments show considerable lateral variation, Th2 formation
includes both marine and non-marine beds, thin coal seams being present in
the basal part of the formatbion around Paynton, whereas south of Lashburn,
on Battle River, marine fossils were found in strata considered to be at
approximately the saome horizon, The water analyses 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 wakers are given
in the following tabdo:

o | SEesec.25, ; SE«56ce22,] NEu5€0436,] SW,s6c.7 ;SE,seca30, | SW.seclO,
Salts - tpel,rge. | tpedl,rged] tpedl,rges tpedl,rgeptpe38, rges tp.35;

24 24, 24, 24, 22, ree,20.
CaC0g 73 73 ; 73 198 108 e
CasS0, - - - - - -
MgCO0s 38 38 38 52 69 52
ﬁE.SO4 ) - - - ad ol
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Negc0z 129 f 119 129 11 106 . 126
Ne2S0, 5 . 55 1 6l 61 i 49 43
NaCl 2,929 % 3,036 % 2,690 é 2,863 é 5,551 | 5,861
Total solids 3,840. 3, 460 | 3,120 | 3,200 3,860 E 4,460
Hardness 135 : 90 ; 110 ?ﬁ 100 | i

10 | 130

"

The similarity in these anlayses suggests a common source bed,
The distance between the Tramping lLeke well and the Vera wells 1s about
40 miles. This water, which is thought to come from the basal sand of
the Ribstone Creek formation, is not typical of wnbter 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 o more rapid movement of the underground water in this area than
farther south, 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 DBeds, whereas others are culte
different, The following analyses illustratetsome of the different types
of water from this formation:

T ¥ v "
. ' i ; o
Se.sec. Ind,Agentf SW.sec. NE.sec, Se.sec. NE.,sec. NW.sec.
11, tp.  Little ! 24, tp. 36, tp. 26, tp. 36. tp. 22, tp.
46, rgo. Pine I.R. 46, rge. 43, rge. 43, rge. 41, rgeq 42, rege.
Salts 28 .21 ¢ 18 1 18 iN 24 23
CaCOs . 9 % . 410 i T3 . 36 73 - 125
€as0, f - - T - - - -
MgCO, & o7 59 . 168 ' B8 , 31 38 | 97
MgSO, i - T D
Na,cA, ' 217 | 392 : - . 283 592 129 . 196
' + ; ' ‘ - :
NapS0, 1,644 | 777 12,518 | 225 , 522 i 61 1,541
B i B B E j‘,
NaCl 249 63 : 716 | 12 © 83 2,690 : Tl
Total solids|2,220 | 1,340 . 3,000 | 620 1,280 3,120 1,900
i : ; . . et
Hardness [ 280 160 | 750 1110 © 3% . 110 i 600
M I .

| ) . i

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

Conclusions

(1) 1In most instances water from glacial drift is cuite
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 embunting
to between 1,000 andn3,000 parts per million.



(4) Bedrock waters are commonly low in dissolved salts,
Exceptions to this are to be found in weter 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) Water from the Variegated Beds resembles that from the
Bearpaw formation,

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

(8) 411 soft waters contain sodlum carbomate (NagC0gz), which

is present in water from the Pale Beds and Ribstone Creek formations
but absent from the Pearpaw formation and Varlegated Beds,
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RURAL MUNICIPALITY OF ELION, NO. 471, SASKATCHEWAN

Physiecal Features

Eldon municipality lies botwoen Saskatchcwan River on the
north and northecast and Battle River on the southwest. Big Gully
Creck flows from west to east through township 49 into Saskotchewan
Rivor,

Saskatchewan River flows in a valley thet is more than
200 feot decp. This valley has a very youthful appearance, as tho
river bed complectely occupies the bottom of tho valley; tho banks arc
as steep as the material through which they arc ocut will allew, and
the gradient of the river is quite steop. Tho river flows southoast,
with somo bonds, onc of these, on the south side of tp. 51, rge. 24,
turning sharply through almost 90 degreos. This bond is caused by a
range of hills that trends northeasterly, and has defloctod the stroam
in that dircotion, Those hills arc in part morainal, but as thoy arc
known to have a core of bedrock they must be rogarded as crosional
romnonts of strata that once covered the whole country, but were
subjectod to crosion before the advance of the continentol icu=-shcot.

Battle Rivor forms the boundary on the southwest of the
munieipelity for only a few miles. The river, which now is only o
small stream in contrast with the broad deop valley in which it flows,
must have been largo at one time.

Big Gully Creck liss in a broad, deep valley, which ot onec
timo carriod o large volume of water. The water that eroded this
channel camc from the rcetreating ice-shect, the strecms from which were
subsoquently divertcd to othor naturcl drainage systems, leaving this
channel almost dry.

The surface deposits, whioh arc all of glacial matcrial,
originatod in difforent ways. The large sond and sandy area, which lios
south of Big Gully Crock and extends south to Battle River and boyond the
municipal boundaries, was once ocoupied by o shallow loke. This was a
glaecial lake, dammed by the ice until it had retrecated far enough to
permit resumption of natural drainago and, with it, the disappearance of
the leke. A4 large deposit of lake sand has sinco been blown into duncs
in thils basin. Along the west side of the old loke, terroces moarking
its difforent levels arc easily reocognized. In the vieinity of lnidstone
these trend north and south. A large amount of woter ontering this loke
may have drained down Big Gully Valloy, but os the prescnt channcl has
boen eroded bolow tho level of the sandy plain a large amount of wator
must have continued to flow through this volloy after the glaeial lcoks hod
ceased to exist. Further proof of this is apporunt from e large gravel doposit
south of Big Gully Creck, extending for soveral miles to the south. The
clovations of the present lakes in tho sandy area arc highest along the
northorn limit of this aren, ond fall grodunlly to the south and southeast.

The country to the west of tho sandy plain is largely e ground-
moraine deposit of boulder till, with o gently rolling surface. Along the
southern edge of this -deposit, parallcling Bettle River, is a northwosterly
tronding reccssional moraine of considerable reliof.

North of Big 8ully Creck the surfoce becomes hilly. Mony of
these hills are quite large, with gontlc¢ slopes. Some of them trend
northoasterly, and others arc at right angles to thesc. Some arc known
to have a corc of bedrock, but most of them ars covered with o thick
deposit of boulder till. Standard Hill, a prominont topographic
feature, is mantlod to a considerable depth by boulder till, giving 1t
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the appeerance of o morainc. No outerops of bodrock are known on this hill,
In tp, 50, rge. 24, outerops of bedrock indicate o comparatively thin
deposit of drift, These hills, neverthelcss, are part of tho large

moraine trending in a northwest and southocast direction,

Along Saskatchewan River are soveral well=developed flood=-
plains or terraces that constitute modorately good ferming land, but the
soil is somewhat sandy. The lcrgest of these, in tp, 51, rgo. 23, in
the vieinity of Milleton post office, ouxtonds along the river in varying
widths to Big Gully Creek.

Geologx

The surface deposits of this municipality have already boen
desceribod ond outlinod ‘in o generel way. The underlying bedroock strato
are oxposed along the drainage channels of Big Gully Creek and
Sasketchewnn River ond on some of the hills in tp. 50, rges, 23 and 24,
These consist of hard sandstone ledges and soft, fine-~grained, dark groy
sholes, The s~ndstone members form part of the Ribstone Creeck formntion,
which overlies the thick deposit of dork, impervious, morine shale of
the Lea Pork formation., The elevation of the contact between these two
.formations variecs somewhat within the limits of tho municipality, but so
for as known the regional dip is gentle, Tho elevation of the contact
in seec, 21, tp. 49, rge. 24, is very ncarly 1,875 foot, Seven miles
north, on ssc. 28, tp. 50, rge.24, sandstone outerops ct an elevotion of
1,911 foot, and the contaot with the shale is believed to be between
1,875 ond 1,900 feet. Along the south part of the munieipality and in the
vicinity of Maidstone this contact 1s placed at 1,850 feet. Thesse points
are almost in a straight line north and south and show wory little
difference in elevation. From the information availaoble there appenrs to
be a slight dip of the strata to the east or southeast, as on sec, 10,
tp. 48, rge. 22, o saendstone, probably of the Ribstone Cresk formation,
was struck in a well at an elevation of 1,790 feot. Nelther sand beds nor
the contact between the formations cen be traced castward, as in that
direction much of the bedrock sand wns croded prior to glaciation, 1I¥ 1s
now replaced by drift that rests directly on lLeoa Park shale,

Boecause of the limited information availaeble, the exact
boundary between the Ribstone Creek and ILee Park formations is in many
places difficult to locate., However, it is known that the Ribstone Creck
formation underlics only part of the municipolity, namely an aren
including tps. 47, 48, and 49, rge. 24, ond roughly the west half of tho
some townships in range 23, Farther east the bodrock sand is doubtfully.
present, excopt for small isolated areas or erosional remmants on tho
higher land. Where the Ribstone Creek sand is absent the drift rests on
Lsa Park shale,

Water Supply

The water supply in Hldon municipality is obtained from wells
in the glucial drift and from the bedrock sand in those arcas that are
underlain by the Ribstone Creek formation., The limits of these sand
beds have beon previously outlined. The sand is extremely fine in
places, limiting its usefulness os an aquifer, For this reason bored wells
are usually more successful than drilled wells, and are recommended in
preference to the latter where the depth is within the limits of the
boring machines, The basal sand 1s commonly the aquifer of the
formation, but on the higher land along the west side a higher sond is
present within a limited area.

The water supply in glecial deposits varies with the character
of the deposit. Sand and gravel beds of limited lateral extent occur
within the boulder clay deposits of ground and recessional moreines
in the western half of the township. In the sandy areas south of Big
Gully Creek ond along Sasketebawan River water is more easily obteined
at a relatively wniform slevation. The sand is mostly underlain by
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boulder till, and if very firm prevents a downward movement of the
water, which is then retained in the sand. In the area underlain by
the Len Park formaetion the water supply must be obtained within the
drift. In many places the base of the drift provides o secpage supply
that is adequate, especially whore this is rctainvd to best advantage
by the impervious shale surface below,

Township 47, Rnnge 23. The grndual slope to the cast and
south, which is so pronounced in this township, marks the rccessions
of o glacial loke that extended in these directioms, The slope is
interrupted by a sories of terrnces that mark thc various loke levels.
The soil in this arco has a very light texture, Along the west side
of the township the soil is a boulder till of a ground moraine deposit.
Moidstone Loke extends from east to west along the south boundary, and
lies in the basin.of the once larger lake, which, as mentioned above,
has an. elovation of 1,836 feet,

There are no outcrops of the underlying bedrock in the
township, but from regional geology and information obtcined from well
records it is believed thet the Ribstone Creek formation underlies the
wostern part but thins eastward ond disappears to the east of the town
of Mnidstone, due to increesingly deeper erosion of the formation in
that direction. The thickness of the drift deposit seems to be
relatively uniform, so that the bedrock surface is believed to correspond
very closely with the easterly slope of the drift surface, The strata
moy also dip slightly in the some direction, but not snough to allow
the sand bed to oxtend far to the east. This sand, presumably of
Ribstone Creek age, has been encountered in o number of wells along the
westorn side of the township, The material from the well on 8E.
section 19 was examined during the summer of 1936, A summory log of
this well is as follows: surface loam cnd brown subsoil, 18 feot; blue
boulder clay, 60 feet; dark shale, 22 feet; fine pepper end salt seed,
10 feet. The dark shale overlying the sand has the appearance of
typical Lea Park shale, The sand is rather fine and the upper part is
mixed with somes e¢lay; cs a weter sand it is rather fine, and the rate
of flow will, therefore, be somewhat slow.

The wnter supply is obtained from wells in the drift and also
from the bedrock sand where present, Because of the limited extent of
these iower sands the problem of an adequate water supply has been of
great concern ct Meidstone and to the southeast, These lower sands aro
definitely kmown to be present on SE, section 19 at en elevation of
1,860 feet, Two miles farther east, on NE, section 21, glacial sand wos
encountered at an elevotion of 1,830 feet, and if bedrock sand is
prosent it must lie at grecter depth, which would indicate o marked
east dip, On NW, agection 23 a little water was encountered in o fine
blue sand at an elevation of 1,812 feet. There is, howover, a
poseibility that this send is at the base of the Ribstone Creek formation.
Owing to the small amount of sand present and its fine texture the
supply of water is very limited., If the send is Ribstone Creek, an
east dip of 16 feet to the mile would be indicated. Thls, however,
should provide a hydrostatic head for the water to the east, ond the
woell on section 23 should flow. Instead of this, however, its water level
is 92 feet lower than the well on SE. section 19, end hence the
evidence doss not support the above interpretation. The alternative,
and more logicel explanation is that this woll and the one on SW,
section 24 obtain a little water at the contact between the shale aond
drift, the higher sands having been eroded prior to the deposition of the
glociael material. In this case the only source of water for the greater
part of the township will be in the drift deposits. On the supposition
of en average thickness of about 90 feet for the drift, the ewstern
limit of the bedrock sand will follow very closely the 1,950~foot
contour though isolpnted knobs still farther east may carry the sand.
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The higher land on sections 11 and 12 may be such a knodb, and the

well on NW,. section 1l may be in the bedrock send., It does not appear,
however, to be connected with the main beds to the west, as the water
does not rise nearly as high.

The base of the drift does not afford a continuous aquifer
for the area not underlein by the Ribstone (reek formation, but several
wells at this horizon yleld a good supply. One of these is on NE.
section 21 at an elevation of 1,830 feet, Wells that produce a limited
supply of seepage water on top of the shele are found on SB, section 21
and SW. section 24, Where water must be obtained from the drift it
appsars that shallow wells in the upper part may be as successful as
deeper ones., In the town of Maidstone, where the water supply is poor,
the following recommendations are mads. West of the town the lowest
water sand in the bedrock occurs at elevations ranging from 1,830 to
1,860 feet, and 1t should lie at approximately the same level at
Mpidstone provided the base of the drift is above this elevation, The
drift is distingulshed from the shale by the presence of angular pebbles,
chiefly of granite and limestone, The depth to the bedrock horizon will
be between 80 and 110 feet, but drilled wells are not recommended, as
the sand, if present, is very fine. If the meteriel encountered at this
depth is glaciel there is the possibility of obtaining a seepoge ot the
top of the shale, Failing this, shallow wells in the upper pert of the
drift are the remaining possibility. These lenses of sand and gravel aro
irregularly distributed, and locating one is largely e matter of chance,

Township 47, Range 24. The southern half of this towmship 1s
markod by very rolling country with a maximum relief of 600 feet, from
the high hill on section 16 to Battle River in the south, The high,
rolling coumtry along Battle River is part of a northwesterly trending
recessional moreines, Betwsen the hill on section 16 and the town of
Waseoa the relief is 300 feet. The slope in this direction is gentle,
end the land is slightly rolling, The mentle of drift thet covers the
surface is believed, from an interpretation of the well logs, to be from
100 to 150 feet thick, Below the drift is the Ribstone Creek formation,
which underlies the entire township except along Battle River Vellsy,
which has been eroded through the sands into the marine shales below,
The elevations of the water horizon in these sonds is between 1,850 and
1,883 feet, with the base of the formetion close to the same elevation,
The difference in elevation between these lower sands and the top of the
hill in section 16 is 480 feet, It does not seem possible that the
drift deposit could be this thiock, and higher aquifers may be present
in the bedrock formation,

The water supply comes from wells ranging in depth from only
a few feet to 200 feet, Most of them are shallow end in the upper port
of the drift. Records of these wells are few, but enough information
i1s available to show that a considerable amount of the water supply will
continue to come from this source, Because of the great relief,
attempts to correlate thesec wells is not considered sdvisable., There
are, however, deeper wells thak can be correlated with a fair degree of
certeinty, The lowest aquifer encountered is the best one for this
purpose. In five wells that hove obtained water between olevations of
1,860 and 1,883 feset, the water does not rise to the same level. On
section 18 its level is 1,879 feet, whereas on section 24 it is 1,990
feet, a difference of 111 feet, The reason for this variation is
difficult to understand, unless the wells on sections 18 and 19 ars cut
off from the mein deposit by an old drainage channel, This aquifer can
be considered as o source of water supply for the entire township., On
the higher lend, however, the drilling depth would be too great, but
there should be an aquifer about 80 feet higher, as on sections 8 and 16
a good supply was obtained in sond ot elevations of 1,934 end 1,930 feut,
It is uncertein whether or not this aquifer is in the glacial drift or
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in bedrock, Ibts value as an aquifer would be much better if it is in
bedrock, but its extent in this case is limited to the higher land in
the central purt of the township. A still higher horizon at an
elevation of 2,000 feet is, as shown by tho wells on sections 19, 21,
and 34, in glacial drifs, but tho possibilities of sand bodies
occurring elsewhere at this level are very goods

Township 48, Range 22, This township was once part of a
large glacial lake that extonded over a considerable area to the south,
and is covercd with a deposit of sand and sandy soil, The sand was
laid down under water in almost horisontal beds, ond has since buen
blown into dunes, resulting in a rolling topography. Under the deposit
of sand is a till of boulder clay that has an irregular surfacec and has
been encountered in several wells at shallow depths,

, There are no outcrops of the bedrock in this township, but
several of the wells encountered o sandstone that was considered to bolong
to the Ribstone Creek formation, Two wells on NE, section 2 struck e
hard ledge that resembled the bedrock sandstone, but contained very
little water, On NE, section 10 o hard ledge was also struck above the
water horizon, This rock was not examined, but as it was also encoumtered
in another well on the same ferm and at about the same level, it is very
probable that it is bedrock sandstone, The amount of Ribstone Creek sond
beneath the glacial material is not thought to be very great, and there
moy be none over o considerable part of the orea, as on section 7 water
was encountered in gravel at an elevation of 1,772 feet, which is lower
than the sandstone ledge referrsd to sbove, Where the Ribstone Creek
formation is absent the Lee Park shele will lle immedietely below the
drift,

Most of the land in this township is unsuitable for farming
and so there are fow water wells, Most of these, howover, are fairly
deep for such a sandy deposit, with the wanter horizon lying below the
elevations of the larger lakes, On section 6 the elevation of the
water~bearing sand is 1,830 feot, Water is reported in a blue sand thot
may or may not be bedrock, As the presence of the Ribstone Crcek sand
under the drift is uncertain, it is almost impossible to predict with
eny degree of aocuracy the locations and elevations at which it will be
found,

Township 48, Renge 23. The eastorn half of this township
is covered with e very light sondy soil, This marks the higher levels
of the glacial lake that covered a large area to the south and east. The
western helf is covered by boulder till., It is very difficult to define
the exact geological boundaries between the bedrock formations that
underlie the drift, as the only information available is from well
records that are somewhat indefinite. The Ribstone Creek formation to
the west has a bascl sand member that is usually considered & good wator
horizon, but close to Mridstone this send is mixed with a considerabls
amount of shale, which greatly decreases its effective porosity.
Furthermore, it is very diffiocult to follow the formation laterally and
trace its boundaries when it no longer has the some water possibilitics,
Lea Park shale underliss the Ribstone Creek send or, where this is
ebsend, it underlies the drift,

The fact thet many dry holes have been sunk in this township
may be partly explained by the low porosity of the Ribstone Creek sends,
but as the surface slopes to the ecst it may be possible that the
bedrock surface does the same, -cutting off the higher send beds that
are known to be prusent along the western side and leeving only isolated
masses to the east of the main contact, Because of this it is difficult
to prediet tho exmot nature of the water poasibilities et depth, On SE,
section 7 water was struck at elevations of 1,868 and 1,843 foet in a
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fine sand and sandy shale, The water came in quite slowly., It is
belioved, however, that this represents the basel sand in the Ribstone
Creok formation, and that deeper drilling is not likely to yleld moro
wader, Tho basnl sand must dip to the ecst at about 6 foot to the mile,
bocause 9 milos to the east, on NE, sec, 10, tp. 48, rge. 22, o hard
sandstone ledge was struck that is beliseved to represent o bend closo

to the base of the Ribstone Creek formation ot en elevation of 1,790

fest, Bored wells in this lower aguifor have been more successful than
drilled ones, as the former allow for larger reservoirs and therc is much
less danger of passing through tho water horizon without detecting it,

It can be saild with e fair degres &f certainty that the bedrock sand
underlies a strip on tho west side 2 miles wide, increasing in width towards
the north. In part of this strip slong the west more than onc aquifer mny
be present in the bodrock sand, because on NW. section 31 a good aquifer
that is bolieved to be in the Ribstone Creek formotion was encountored at
an elevation of 1,920 fect,

Mony wells in the glacial drift yield a good supply of water,
It does not seem feasible, however, to try to svgregate them into definlte
horizons, as it appsors that the agquifors present follow the elevations
of the surface, which slopes to the cust,

Township 48, Range 24, The topography of this township is that
of a gently rolling ground=-moraine deposit that rises from an elevation
of 2,050 feet on the oast side to more thon 2,200 feet along the western
eides This forms ths crest of a north-trending ridge thet slopes off
gontly to the west. The thickness of the drift is not definitely knowm
for all the township, but on NE. section 12 it is 150 feot thick and on
section 14 it is at least 120 feet thick. Elsowhere it probably is as
thick or thicker. No outerops of the underlying bedrock eppecr anywhore
in the township, but from regional information cnd interprotations of
well logs it is believed that the Ribstone Creck formation underlies the
drift.

The water supply is obteined from shallow and dsep wells thob
tep sand nnd gravel deposits in the drift and the underlying bedrock.
Records of all the shallow wells were not obtained, snd correlation
cannot be made. From the well records available there appear to be four
horizons, two of which are in the drift, the other two in the underlying
bedrock sand, The highest horizon has an elevation between 2,097 and
2,122 feet on sections 28, 32 and 33, at depths from 40 to 57 feet. It is
qulte possible thet this horizon extends southward along the western side
of the tovmship, Water occurs at an olevation of 2,034 feet on sections
3 end 20, end at 2,038 and 2,037 feet on sections 15 and 22, From the
uniformity in the weter level 1t seems reasonable to expect that this
horizon has considerable leater:l extent and that water may be encountered
in the drift at this elevation. This horizon is well within the Arift,
but at some distance above the base,.

Two water horizons occur in the Ribstone Cresk formation
beneath the greater part of the townshipe. Tho lowest one has an elsvation
of 1,860 feet on SEB, section 12, This is considered to be the bosal sond
of the Ribstone Creck formation, and in the townshlp to the west this some
sond has a slightly higher elevation, indicoting an east dip of less than
5 feet to the mile. This aquifer showld, therefore, be encountered at
elevations between 1,880 foet on the west and 1,860 feet on the east, On
the higher land in the township c sand momber about 80 feet above the
lower send is thought to have a fairly wide lateral extent, as indicated
in four wells whose aquifers have elevations botween 1,935 and 1,954 feot,
This horizon should furnish a good supply of wabor for those who have not
found sufficient within the drift.



Township 49, Range 22. The main physical featurss in this
tovnship aret Saskatchewen River, which forms pert of the eastorn
boundary; Big Gully Creek, which flows from west to east in 2 broad
valley into Saskatchewan River; and Standard Hill to the northwost,
which stends isolated as o pronounced rise,

The mantle of glacial material thet covors the surfaco is
of various types., Boulder till, some very rocky, with morainal
characteristics, is typical of the surface deposit of Standard Hill, and
surrounding country south to Big Gully, East of Standard Hill =and
paralleling the rivor the land is flat and sandy, and apparently
ropresents an old flood-plain deposit formed during tho early stages of
the river. The scme epplies to the sandy deposits along Big Gully Cresk.

Outecrops of Lea Park shale are found along Soskotchewan Rivor
and Big Gully Creek, Except within a limited area around Stondord Hill,
sand beds of the overlying Ribstone Creek formation are doubtfully
anywhere present botween the drift and the shale., In a well 40 feet deep
on NB, section 32 o firm sand that mny be in the bedrock wns struck ot an
elevation of 1,901 feet, On seobion 22 a well obtained water from e sond
shale at en elovation of 1,830 feet, This well is definitely in bedrock.
If the well on suction 22 is in the basnl szpnd of the Ribstone (reek
formation the contaet between this formation and tho underlying Lee Pork
shele is vory close to this level, nemely 1,830 feet. The extent of the
send is difficult to determine owing to the fact that & deep dry hols wes
sunk to o low levecl on SE. sectlon 32 without encountering o send bed,
For this reason it has not been shown as en outlier on the geological map.
It is,however, importent os a water horizon for the surrounding Alstrict,
although the shalc and sand may, in places, be replaced laterally by
glacial moterial,

The weter supply comes from comparatively shallow wells, only
one hoving beoon sunk more than 50 feet. All of these wells, with the
oxcoption of one on section 22 and another on scebion 32, are in glacial
drift. This surfoce deposit must, however, be relied on to producc the
necessary water, as the underlying bedrock is very impervious shale except,
0.8 proviously described, in a limited area north of ths gully,

The strip of flat sondy cowmtry west of Saskotchewan River
offors vory good woater possibilities in a river-deposited sand that occurs
at shallow depths. Thc clevation of this horizon is about 1,860 feot
in the north ané 1,830 foot on saction l4. At intermediate points it
should lis between these two levels. ‘

In the aron to the northwest, wheors boulder till montles the
surface, the watser=booring snnds nnd gravels occur as smill seprrate
deposits rather thun es large continuous beds, thus meking it impossible
to predict the depth to the water horizon with ony degres of accuracy
at cny particular location, A typical example of this is the decp dry
hole on section 32 where no sand nor gravel wos encountercd, These sand
ond gravel deposits in the upper part of the till may be numerous, but
it is possible to miss them cltogether, as shown by the decp dry hole,

South of the gully water is vasily obtoined in gravel and
sand within 30 feet of the surface. These sends and gravels are believed |
to be assoociated with the large surfoce deposit of sand to the south,
The presence of this extensive gravel bed would suggest that it was
deposited by water flowing from the northwest, possibly before the valley
of Big Gully Creek was eroded to any great depth, The deposit is probably
continuous, at very shallow depths, throughout the crea south of the
gully. Bouldor ti1l underlies the sand and gravel, and may also contain
sorted material in varying amounts, .
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Bedrock does not offsr the some possibilities for wator os
the drift. The evidonce for o sand member is limited to o small aren
botween Standprd Hill nnd Big Gully. A good supply of water is
obtained in o send bed on NW, section 22 ot an olevation of 1,830 foot,
The lateral extent of this aquifer is limited to the higher land to
tho northwest, as it is replaced by boulder till on the lower land to
the south and ecst. Dipgging below an olovation of 1,830 feet 1s not
considered advisable, as the chances of encountering other sond lenses
or beds are very limited,

Township 49, Ronge 23, Drainage in this township is provided
by Big Gully Creek, which trends southeast coross the northern part. This
crock lies in a deep, brond valley from which the lond riscs gently on
either side to afford o moximum relief of from 300 to 470 feet. The
surfooe deposit of ground moraine is mainly boulder till,

No bedrock outerops are known in the township, but from o
reglonal study of the geology and information on water wells, it is
belioved that except for ths channel of Big Gully Creeck, the Ribstone
Creek formation, with beds of send close %0 ids base, underlies the drift
in the western holf., In the eastern half of the township this formation
is absent, and the drift rests dirsctly on Lea Park shale, the elevation
of the contact being probably between 1,850 snd 1,900 feet, with a small
dip to the southeast., Pre=-glacial srosion removed tho Ribstone Creek
sands from this eastern area, whose surface beneath the drift much
resembles thet of the preusent topogrophye.

The water supply is obtained from wells ranging in depth from
12 to 108 feet, Most of these are less than 40 fuet deep and nre in
glacial deposits, although some of the deeper wolls in the western half
of the township are in Ribstone Creek sand. The records show that nowhere
in the areca does the water supply offer any serious problem, end few if
any holes are dry. On sections 31 and 32 the wells cre 66, 108, and 72
feot deep, respsectively, and are thought to be in the bedrock sund
benoath the drift. On SW., section 1 a well 100 feet desp is reported to
be in gravel, from which it is naturally supposed that this nquifer 1s
an unconsolidated, surface deposit. This location, howover, is considered
to be east of the aren underlain by tho Ribstons Creek sand, On ssction
20 the drift is thought to be less than 30 feet thicke From these figures
it is concluded that the thickness of the drift varies considersbly
within the township. As was proviously statsd the bedrock surface is
irrogular, and shows considerable relief, meking it difficult to
correlate water wells in the overlying drift deposit. On the whols,
however, the clovations of the aquifers decrease towards Big Gully Creek.
As the land surfrce slopes in the some direction, the indicated dip of the
water horizon is largely due to the prasence of much sand and gravel in
the upper part of the drift rather than to ¢ single bed of sand of
large lateral extent, for, if otherwise, the wells would all flow on the
lower lond, To this there is only one excoption, mamely the well on NE.
soction 4, which rises to the surface at an elevotion of 1,928 feete The
wolls immedietely to the north on sections 9 and 10 obtain water from the
same horizon, which appears to be a send bed several miles in oxtent,
To the east and north of this area epd adjoining Big Gully Creek a water
horizon at en elevation of between 1,820 ond 1,860 feet occupics roughly
a triengular area betwesn section 35 on the north, section 1 on the
south, and section 21 on the west. This horizon, which is reached at a
shallow depth, eppears to bs an extensive deposit of ssnd and gravel
ad jacent to the old drainage channel and part of the large deposit at
about the seme olevetion in the township to the enst. The well on SW,
sootion 1 indicates the possibility of o lower aquifer et an elsvation
of 1,782 feet., This moy represent a sand at or close to the base of the
drift, in whioh cese it may be fairly widespread,
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Water is obtained on sections 33, 34, and 36 in o gravel
deposit at elevations between 1,949 and 1,943 feet,within 20 to 25
foet of the surface., It is considered to bo a separate deposit from
that previously mentioned to the south, nnd is confined to higher leond
extending to the north und west.

The glacial deposit along the west side of the township and
south of the gully has not been tusted to the same degree as on the
lower 1lnnd to the evaste. It is belicved, however, that as the lond is
higher ths chances of finding extensive deposits of sand nnd gravel cro
limited, and aquifers will be local deposits encountered by digging to
various depths and clevations. The chances of finding water in the
drift are fairly good, and if the drift should fail the underlying
Ribstone Creck sand will serve as a good source,.

The water supply in the bedrock is limited to that part of the
township wnderlein by the Ribstont Creck sand, =nd, roughly, is the
western half except for Big Gully COreek Valley, North of Big Gully the
horizon has an elevation of very nearly 1,900 feet. South of Big CGully
several horizons appsar to be reprcssnted. The highost one was struck
on SW, section 7 at an clevetion of 1,991 feet. Duo to the thickness
of the drift this agquifer will only be found whore the surface olevation
approaches 2,100 feoct. A lower one was sncountered nt 1,883 fect on SE,
section 20. This underlies the Ribstone Creek area as previously outlined,
and is believed to be the shme horizon as that encountered north of
B ig Gully.

Township 49, Range 24, The ground moraine deposit that covers
the surfocr slopes towards Big Gully Creek, which flows from west to
oast across the northern half of the township. The dreinage is feirly well
developed, espucially on the north sids of the walley, but the thickness
of the mentle of glacial matsriel veriss grectly, inecreasing awey from the
valley, the average thicknoss being about 75 festa

Outorops of the underlying strata ocour wlong Big Gully Creek,
These consist of sandstone and shnle of the Ribstone Creek cnd Lea Park
formations respectively. On section 21 scndstons ledges occur botweon
¢levations of 1,971 and 1,903 feet, and the top of the Lea Park shole hos
on elevation of 1,845 feet. The actusl contoct between the shale and
sand, which also m:rks the division betweecn the two formetions, wes not
obgerved but will fall between the two previously mentioned levels, or
at approximately 1,875 feet.

The importance of the Ribstone Cresk formntion lies in the
fact that its sand members act as good aquifers, ¥yicld an abundant supply
of water, and have a wlde lateral extent, The impervious shale of tho Lea
Park formotion is very similar in charccter to the shsle separcting the
sand membsrs of the overlying Ribstone Croek formation, The only
practical distinction between the two is the froot that above the basal
Ribstone Creek send the shale beds are not thick, rorely exceeding 20
feet, and this necessitates digzing into tho shqle o limited distance to
determine its stratigraphic position.

The water supply in this township is obtained from glocial
deposits, as well as from the underlying bedrock sand. The ground~
moraine deposit supplies the greatsstomount from shallow wells, and unlike
most such deposits, oppears to show marked uniformity in the elevntions
of the water horizons within limited areas, indiceting sand and gravel
deposits of considerable lateral extent.



The highest horizon occurs at depths roanging from 10 to 35
feet at elevations between 2,103 and 2,133 feet. This daposit is
limited to the higher land on sections 9, 10, 11, and adjoining sections,
A lower horizon wns encountered in sections 1 .nd 2 at slevations of
2,059 ond 2,063 feet. This aquifer is in sond, and is thought to be
fairly extensive as water was encountered pt about the samc levels in
sections 10 and 14, The possibilitiss of water at this level in the
southwest part of the township are fairly good. North of Big Gully this
horizon appears to be present, omd hence its wide distribution incrooses its
importence as an aquifer,

Several wells have obtoined water in glacial material below

the level of the sandstone outerops along Big Gully Creek. One of these
wells, on NW,. section 16, is in grevel at an elevation of 1,976 feot.
This indicates an uneven surface of the bedrock, and mokes it impossible
to predict where she base of the drift will occur. Threc horizons in the
underlying bedrock serve as good aquiferss. The base of the lower sond is
placed at 1,875 feet on section 21, This horizon probably extends through
tho rest of the township at about the some levels It hos been encountored
in wells on sections 18 and 36, ond will serve as a good woter horizon

for the lower land along Big Gully. The middle horizon lies betwoen
olevations of 1,925 and 1,950 foet, and the highest one ot about 2,000
feet. If the drift fails to yield an adeguate supply it is certain that
the bedrock sand will supply this need at the above-mentioned levels.

The depth to water will depend on the thickness of the drift and on which
of the sands is encountored bolow its base. Most of tho presont wells into
the bedrock sond are more than 100 feot deop.

Township 50, Range 22, This is o triengular area of about 12
square miles bounded by Snskatchewan River on the north and Stonderd Hill
on the southe. A flot plain, from 1 to 2 miles wide, prrallels the river,
and is an old flood-plain formed during the enrly stages of the river. The
surfacs soil is light to sondy, The remaining part of the area rises
towerds Stendzrd Hill and is covered with boulder till,

Lea Park shale outerops along Scskatchewan River snd underlies
the drift in this part of the township. It is also possible that pert of
%he overlying Ribstone Creek formation, which contains sand beds, moy be
present beneath the higher port of Standard Hill, but definite
information is lecking,

The glocinl till must, therefore, supply the water needs,
as the underlying Leo Park shale i1s very impervious, an' conbdnins little,
if any, sand. The omount of sand end gravel present in the glaclal 11l
is, thercfors, very importent. The present supply is obtained from
shallow wells in the uppor part of the drift. Within the flat plnhin along
the river a water=boaring zone hos been found between elevations of
1,868 and 1,832 feet, and if not a single continuous bed of sand ond
gravel, is representud by so many smnller bodies thot the chonces of
encountering one close to the surface with a good supply of water are
excoedingly good. Not much is known cbout aquifers at lower elevations,
as no wells have penetrated or reached the lower part of the drift.
However, the base of the drift is usunlly considered to be a good horizon
when sand or gravel is prosent, os the underlying bedrock shales arec
impervious and prevent further downwerd movement of wabter, Drilling into
these shales in this area is not recommended, as no sond beds were
observed in them where exposed along Scsketchewan River,
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In the drift=covered aren north of Stond-~-rd Hill woater
conditions are very much the same ns those previously described,
oxcept that the sand bodies present in the drift moy be more
irregularly distributed. On section 32 in the township to the south
the water horizon is at an elevation of 1,901 feet, ond will probably
extend into sections 4 nd 5,

Township 50, Range 23. The southurn part of this township
is rolling, but is not the typicnl knob and kettlec topography of o
mornine, The hills are large, with gentle slopos and fairly woll
developed drainage, A gravel bed on soctions 19 end 20 is part of o
lerge devosit that extends to theo northwest, It w. s laid down by
running weter shortly cftor the rotreat of the ice from this aree,
Forther north and parclleling Saskatchewan River, the flat country,
which wos once a flood=plain, wos developed during the eorly steges of
the river, This plein is covered with drift and woter- eposited
materials, except on sections 31 and 32 where o h-r? sandstonc ledge
caps some of the hills along the higher terrnce. Thesc exposures
constitute the only known outcrops of bedrock in the township, the rock
consisting of hard siliceous sandstone similar in texture to thot ct the
base of the Ribstone Creok formation. It is believed that thesc
outcrops cre very neooar the besoc of the formotion, nnd thot the contact
1s at an elevation of about 1,900 feet. As thuss exposurss arc on the
tops of amell hills the extunt of the sand members presont is limitoed
to vory small areas, Nino miles to tho southwest, on section 21, tp, 49,
rges 24, along Big Gully Creek the drift contact is ostimated to be at
an elevation of about 1,876 fuet, which is vory closc to the elevation
mentioned above, It is assumed, thorcfore, that the bodrock strate
between thoese two areas is sssentinlly flat-lying, Ribstono Crsck strote
ore thought to occupy the higher lend in ssctions 3, 4, 5, and 6, and nny
2lso occur on the high land in sections 16, 17, and 18, whersas in the
remaining port of the township Lea Park shale is expected to be found
immediately below the drift.

The waber supply for this township must be obtained from thoe
glacial drift, oxcept in thosec arecas previously mentioned where bedrock
sand is present. The depth of the wells in the drift renges from only
a few feet to 45 fect, and the thickness of the drift deposit will vary
oonsiderably from plnce to places On tho flnt plain adjoining
Saskatchewan River, where erosion hos removed a large part of the deposit,
it will not be as thick as on the higher 1:nd to the southwest, Most of
the wells on this old flood=plain are in sand cnd grovel below boulder
till, From the cmount of gravel present it seems logienl to oxpect that
the reworked materinl extends over a consideroble nrea, and that the
weter horizon between elevotions of 1,814 and 1,844 feet represents the
seme aquifer., This horizon can, theroforc, be expected to yield a ;ood
supply of water on the flat plvin paralleling the river,

On the higher land to the southwost the water horizon does
not appear to occur at such a uniform level as found on the land to the
northeast, The elevitions of the wells on sections 16, 17, and 18
suggests o common aquifer at elevations between 1,940 »nd 1,950 feet.
This aquifer is at least 30 feet from the surface, ond mhy continue
southwerd at much the ssme slevation. In the southwust part of the
township, where the drift resembles a moraine, prospecting for water is
limited to the discovery of sand end gravel lenses irregularly scattered
through the drift, The drift is not thought to exceed 75 feet in
thickness, as the well on SW, scction 6 is believed to be in Ribstone
Creck sond at that depth =t an elevation of 1,934 fest, If the upper
poerts of the drift do not yidld the required omount of woter the
possibilities of o seecpage at the base should be very good,



The extent of the Ribstone Creek sand is difficult to
determine accurately. It is believed to be present in the well on
saction 6, The dry hole, 70 feot deep, on section 18 reached en
elovation of 1,912 feet without encountoring sand. As this elevation
is obout that at which the bedrock sand would be expected, if present,
it may be that digging ceased just cbove the aquifer, and thus connot
be considered a definite test. Water can be obtained in the bedrock
sond in sections 3, 4, 5, and 6. Farther north the possibilities of
water in the strata below the drift are not as good.

The quality of the water from the wells on section 31 is
poor, as the sond lens is smcll and the water comes in contact with
marine shale corrying soluble salts, These wells are belioved to be in
the Lee Park rather then in the Ribstone Gresk formantion. The well on
NW, section 32 obtained very good water, and mny be in a different sond
to that on section 31. The lateral extent of tho send, however, is
thought to be very limited.

Township 50, Range 24, The rolling topogrophy of this township
suggssts o moraine, but as the only outerops in the township are found
on the slopss of some of the hills the conclusion is that some, if not
all, of those hills heve a core of bedrock., Sandstonc exposures are
found on sections 9, 28, and 33, and shale is exposod along the creek on
section 36, The elevation of the contact between the Ribstone Creck
formation, carrying the scnd beds, nnd the underlying Lea Park shale was
not determined. Thc lowest sand bed has an elevation of 1,911 feot,
wherens the shale outerop is et an elevetion of 1,791 feet. It is
believed, however, that the shnle outerop is much forther from the contact
than the sandstone exposures, The elevetion of the lowcst aquifer
encountored in eny of the wells is very neerly 1,900 feot, and as the
contnct between the two formntions on section 21 in the township to the
south is at an elevation of 1,875 feet, it is prob-ble that this represoents
the basal sond in the Ribstone Cresk formntion. If so, the contoct
should lie between 1,875 and 1,900 feot, nnd almost ¢ll of the township
would be underlain by the sond and sondstone beds, except for o strip
along the east side and a small arso on the west side centering around
section 7, where they were removed by srosion prior to glociation, Hers
the Lea Park shale rests directly below the drift,

The mantle of boulder till varies greantly in thickmess from
plnce to place, ond its actuenl thickness can only be determined by
testings In o well on section 16 water wos encountered in gravel at o
depth of 86 feet, indicating that the drift is at least thet thick in
this vicinity., This is the deepest well in the township, except for one
drilled well on section 10, On sections 9 and 28, where becrock outcrops,
the drift is very thin.

The best supply of water in this township comes from shallow
wells in the glacial drift. This deposit is distributed over what appsars
to be an irregular bedrock surfree, snd includes several woter-bearing
horizons of local import-nce, The highest of these has cn elevation of
about 2,060 feet, and is encountevred on ssvctions 16 and 20, The extent
of this horizon will be limitced to the high land on which these two wells
are located, Another horizon, betwsen eluvations of 1,970 and 2,000 feet,
extends along the west side of the township. Here the wolls are
she.llow, the aguifer is in the upper part of the drift, and it seems
reasonable to expect that it will continue to yield o good supply of
wnter., It is also probable that lower aquifers will be found in the
gloeinl drift in this pert of the township.



The lowest aquifer in the drifb is found along the east
side of the township at an elevation of about 1,93¢ feet. This
horizon extends for several miles in a north-south “irection, dbut
cannot be considered to extend very far west due to the rise in the
bedrock surface in that direction. Lower aquifers in this area may be
found, but it is very probable that they are in dhe drifb deposit, as
the eastern limit of the bedrock send is believed to lie farther west. .

The bedrock sand is considered to be a good aquifer. Om
section 28, where a ledge of sandstone 5§ feet high is exposed, several
large springs emerge from the bank at an elevation of cbout 1,911 feet.
On NE. section 10 the elevation of the aquifer is 1,904 feeb, and ot
intermediate points water is sbruck at about the same level, It is,
therefore, concluded that these wells tap the same aquifer, end, furthere
more, that this aquifer is the cnly one in the bedrook strata, The depth
at which this sond will be encountered will naturally depend upon the
surface slevation where digging is commenced.

Township 61, Range 23, The part of this township in Eldon
municipality consists of 10 square miles south of Saskatchewen River. The
country here is very flat, being part of an c¢ld river terrace that formed
during the eorly stages of the river. The surface soil varies in texture
from very light to heavy.

The glaciel material is not very thick. On NE, section 4
it is less than 30 feet thick, and on section 6 Lea Park shals was
encountered only a few feet below the surface, This shale does not contcin
good water in sufficient quantity, so that the Arift deposits sre the
only useful source. Severcl desp dry holes were dug on section 6
without encountering an aquifer, and the water supply problem mny thus
become acute if = sand or gravel deposit is not encountered above the
shale, Troubls of this kind hes been experienced on section 6, and several
efforts were mnde before a good well wes obtained in gravel at a
shallow depth. If no gravel or sand can be found above the shale the
contact between the glacial materinl sand shale should yield a fair
seepage supply if 2 low area in the shale can be located, These low
areas can generally be debected by systematic testing, if the overlying
drift is not too thick. As the drift contains irregularly distributed
sand end grevel bodies, several wells may be sunk before a good supply of
water is obuained,

Township 51, Renge 24. The small part of this township that
lies in Eldon municipality is marked by high rolling country on its
south side and a well~developed terrace to the north of the elewnted land
and west of Soskatchewan River, The high land deflected the course of
Saskatchewan River to the northeast, resulting in a large bend.

An outerop of Lea Park shale is exposed on the west bank of
Saskatchewan River in section 16 at en elevation of 1,8%2 feet, This
formation is believed to underlie the whole area, with the possible
exception of ¢ narrow strip along the south side where the elevation of
its contact with overlying Ribstone Creek sand is about 1,900 feet,

The water supply in this township must, therefore, be obtained
in the glacisl materisls that overlie the shele. Records in this area
are limitzd to only two wells, both of which are shsllow. The
elevation of the aquifer of the well on ssction 5 is 2,028 feet, more
then 100 feet above the supposed Lea Park-Ribstone Creek contact, so
that lower aquiféers may also occur. On the flet terrace to the north
water must be obtained in the surface deposits or at the contact with
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them ond the Len Park shales The thickness of the drift is not
considered to be very great, as the shale is exposed at on elevation

of 1,872 feet, which is higher than some of thc surrounding country.
Good incicrbions of this thickness ond of the possibilities of o wcter
supply ccn be obtained from netural springs along the river, as they
gonorally indiente the top of the shale und occur at low points on its
surface, It must be borne in mind that sond and grovel generally

occur as smell irregular bodies or lenses within the drift, ond can
very ensily be missed in digging. This accounts for the fact thet wells
within a small arco may cncounter quite differcent deposits.
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given above are in feet.

(#) Sample taken for analysis.

Ji : WELL | (shove ws ! _ Geological |
. % evet? Depth | o, wm—- 18 PUT
| SW bored | 40 | 1942 20 |1922| 40 {1902 | Ribtstone Creekl Hard D.S. Good supply in black sand.
sw bored | 70 | 1890 | -14 | 1876/ 70 (1820 | Ribs tone Creek Hard DS. Cood supply in blue sand.
NW bored | 75 | 1881 | -20 - | 1861 75 {1806 | glacial ? Med. hard D.S. Good ly. Water gets murky be fore
= ; storm. ,
NE bored 62 1896 | -35 |1881| 62 1834 | glacial hard D.S. Limited supply
SE bored | 130 | 1952 | +12 | 1964|130 [1822 | Ribstone Creek| hard alk. D.S. Good supply in black sand.
NW bored 168 | 2022 | -30 | 1992|168 [1854 | Ribstone Creek hard iron D.S. Good supply in coarse sand
NwW bored | 120 | 2010 | - 8 | 2002|127 [1883 | Ribstone Creekl hard alk. D.S. Abundant supply
SE bored | 110 1970 | - 4 |1966/110 [1860 | Ribstone Creekl hard D.S. Good supply but comes in rather slowy
Nw bored | 126 | 1961 | - 6 1955|126 |1835 | Ribstone Creek] hard iron DS. Abundant supply
NE bored | 128 | 1950 | -112 | 1838|120 [1830 | glacial hard 0.8 Good supply in yellow sand
SE bored | 160 1925 130 (1795 | glacial N. Poor supply. Seepage above shale
NW drilled 300 1924 | - 50 | 1874/112 |1812 | Ribstone Creek? hard S. Limited supply in fine blue sand
SwW bored | 92 | 1886 90 (1796 | Glacial hard S. Soakage on top of shale. Water supply
' from shallow wells.,
NW drilled1760 | 1941 170 |1771 | Top of shale Dry hole. Drilled beside Maidstone
Hotel. Gas reported at 800 feet.
SW bored | 108 1950 - 40 | 1910/108 1842 | Ribstone Creek| hard iron D.S. Good supply in blue rock.
NW bored | 110 1942 110 |1832 | Ribstone Creek| hard iron D.S. Good suply in black sand
SE dug 14 | 1898 - 12 | 1886, 14 1884 | glacial hard iron D.S. Good supply in fine sand
NE bored | 103 | 2034 | - 10 | 2024100 1934 | glacial hard D.S. Good supply
NE drilled 148 1992 - 60 | 1932|146 (1846 | glacial hard iron D.S, Good supply in coarse gravel.
Sw dug 28 2077 - 24 | 2053| 28 |2049 | glacial hard D.S. Water in yellow sand
Sw bored 65 2070 60 |2010| grey sand Limited supFly f rom seepage
SE bored 27 2088 - 18 | 2064| 27 |2055 | glacial soft D.S. Good supply_In sand
SE drilled| 150 2080 -110 | 1970/ 150 |1930 | glacial hard D.S. Good supply in grey sand
SW bo red 87 2034 - 60 | 1974 87 |1947 | gleacial hard D.S. Good supply in greenish sand
SW bored | 100 | 2010 - 60 | 1950|100 |1910| glacial hard D.S. Good supply
SE drilled| 168 | 2029 -150 ' 1879 168 |1861 | Ribstone Creek! hard D.S. Good supply in sandstone
NW drilled 200 |2069 -175 | 1894 200 |1869 | Ribstone Creek| hard D.S. Good supply in dark sandstone
SE bored | 40 |2010 - 20 11990/ 20 (1990 | glacial hard P.S. Good supply in coarse sand
NE bored | 82 2071 - 10 2061| 82 (1989 | glacial hard iron D.S. Good supply
NE bored |160 (2020 - 30 1990‘160 1860 | Ribstone Creek| hard iron D.S. Good supply below hard pan.
SE bored i175 | 2025 - 40 (1985|175 (1850 | Ribstone Creek] hard iron i Good supply in black sand
NE bored | 80 |2080 - 70 {2010, 80 (2000 | glacial hard iron DS. Vater reported in black sand
NE bored I180 | 2060 - § 2055;177 1883 | Ribs tone Creek| hard D.S., This well flows during winter
o
NW 2| 48 bored 40 1839 ‘ OJ Ribstone Creek Dry hole-heard sandstone ledge struck
; | J in several wells.
NW 6| 48 bored 68 1898 - 28 | 1870, 68 130 Ribstone Creek? hard, alk. DS, Good supply in blue sand
SE | 6 bored €8 1898 -48 |1850. 68| 1830 Ribstone CreekP? hard, alk. D.S. Good supply in blue sand
BE | ? bored | 85 |1857 | 85| 1772 glacial gravel| hard D.S. Good supply
NE |10 ‘bored | 46 (1836 - 16 | 1820 46 | 1790 Ribstone Creek| hard, alk. D.S. Good supply
NE |12 bored 60 (1862 - 20 |1842]| 60| 1802 glacial . hard D.S. Good supply in sand.
i - ‘ ‘ |
I ; !
s
. e | '
NOTE-—All depths, altitudes, heights and elevations {D) Domestic; (S) Stock; (I Irrization‘; {M) Municipality; (N) Not used.



32
WELL RECORDS—Rural Municipality of Eldon No. 471

| |

| HEIGHT TO WHICH |

LOCATION s 'DEPTH' Airrroog | WATER Wi Rim | PRINCIPAL WATER-BEARING BED | teMp. | usE To '
| ! - H
g ov il e R T TS G e i e B VIELD AND REMARKS
3{ | Sec. | Tp. | Rge. | Mer. WELL WELL level Beslov; (=) Elev. Depth | Elev. Geological Horizon | (in °F.) IS PUT ,
Bl l i | |
' |
SW 4 | 48/23 | 3 |drilled| 218 1981 100 Ribstone Creek? hard ' ’ D. Limited supply in black sand
SE |7 48| 23 bored 205| 2048 180 Ribstone Creek| hard ! Poor sunply - seepage supvly
NW 9 bored 202| 1961 180 bedrock hard | D.S. [Poor supply
NW |12 bored 84| 1940 LS % Dry hole in glacial material
NwW | 13 bored 70 1921 - 40 | 1881 70 Ribstone Creek| hard {  D.S. |[Good supply in sandy shale
NW | 13 ' bored 110} 1926 110 Ribstone Creek| hard D.S. |Good supply in grey sand
SE 14 bored 43| 1936 | - 42 | 1894| 43 glacial hard D.S. |Poor supply above shale
SE | 14 bored 47| 1936 - 30 | 19086 47 glacial ? hard D.8. |Good supply below shale bed
SE | 16 bored 70| 19086 | - 55 | 1851 14 glacial hard D.S. |Poor supply
Nw | 18 bored 125 2048 - 40 | 2008| 120 glacial ? hard D.S. |Good supply in black sand.
Dry hole 190 feet deep.
NE | 18 bored 115| 1988 | - 3 |1985| 105 glacial 2 hard alk. D.S. |Good supply in black sand
SE | 21 bored 70| 1951 - 10 | 1941 70 glacial? hard D.S. |Good supply in sand
SE | 22 bored 28| 1936 - 14 | 1922 28 glacial ? hard D.S. |Good supply in sendy shale
SW | 24 " bored 84 1901 - 36 | 1865 84 glacial ? hard D.S. |[Good supply in black sand
NW | 25 bored 65| 1871 - 60 | 1811 65 glacial hard DS . |Poor supply, Seepage
SE | 28 bored 80| 1878 - 60 | 1818 80 blue sand hard N. Supply exhausted
SW | 26 bored 60| 1901 - 8 |1893 60 glacial gravell soft D.S. |Gcod supply
NE | 27 bored 150; 1921 - 50 | 1871 54 glacial hard, alk. DS . |Good supply in black sand
NE | 27 dug 13 1921 - B |1913 13 glacial hard, alk. D.S. |Good supply. Dry hole 90 feet deep
Nw | 31 bored 140, 2060 - 60 | 2000, 140 Ribstone Creekl hard D.S. |Good supply
W | 34 dug 20J 1971 | - 2 |1969| =20 glacial hard D.S. |Good sun~lv of water in dark sand
NE ' 34 bored 76| 1921 | - 60 | 1861 76 hard D.S.
NE | 35 bo red 30/ 1881 | - 18 | 1863| 30 | glacial ? hard D.S. |Good supply
SE | 35 bored 18| 1881 | - 2 |1879| 18 glacial hard D.S. |Good supply
NW| 2| 48/ 24 2 |bored 180 2121 -120 | 2001} 1801941 | Ribstone Creek hard D.S. |Good supply in fine hard dark sand.
SE| 3 drilled, 340/ 2080 1261954 | Ribstone Creek hard D.S. |Limited supply in coarse sand,
Shale below 128 feet.
sw| 3 bored 66| 2080 | - 46 | 2034| 46|2034 | glacial hard D.S. |Good supply in coarse sand
NE | 12 bored 201| 2090 -125 | 1965/ 175|1915| Ribstone Creek| soft D.S |Good supply. Boulder till at 150 feet
SE | 12 drilled 225! 2081 | -100 | 1981 2211860 ! Ribstone Creek! hard D.S. |Good supply in sandstone
SE | 14 bored 206 2126 -110 | 2016/ 191 1935 Ribstone Creekl hard alk. D.S. Good supply in dark sand. Drift 120.
feet thick
NE 18 bored 120/ 2148 | - 60 | 2088| 110{2038 | glacial ? hard D.S. |[Good supply in black sand
SE | 15 bored 290| 21507 80|2070 | glacial hard N. Dry hole - Water seepage at 80 feet
SE | 20 bored | 68/ 2100 | - 20 | 2080, 66|/2034 | glacial hard D.S. |[Good supply in coarse sand
SE | 22 drilled 130/ 2167 | -126 | 2041 130(2037 | glacial hard D.S. |8and lenses at 40, 65, 80 and 130 feet
NW | 23 bored 196, 2128 1861942 | Ribstone Creek hard D.S. |Water in green sand
NW | 26 bored 98 2077 Dry hole. Elevation of bottom 1982 feet
SE | 28 bored 45| 2167 | - 25| 2142 45/2122| glacial hard D.S. |Water in coarse sand
NE | 32 bored 60| 2163 | - 50 | 2103 57/2098| glacial soft Di8. |Water in coarse sand
Sw | 33 bored 40| 2153 | - 36| 2117 40|2113 | glacial soft D.S. |Limited supply in coarse dark sand.

NoOTE—All depths, altitudes, heights and elevations

given above are in feet.

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



WELL RECORDS—Rural Municipality of

33

B 4-4

> l | | HEIGHT TOWHICH | _ > TR
LOCATION ! | WATER WILL RISE | PRINCIPAL WATER-BEARING BED i
WI::LL ' ! ng D%P:H M@g&m | e ) CHARACTER i T%L:P' 3.-';}53 YIELD AND REMARKS
o Y l Sec. | Tp. i Rge. | Mer WELL WELL "'i‘.’::n'“ Bguoi al;::) Elev. Depth Elev. \ Geological Horizon | OF NATER Yt: .f: T ?;A:UE:
1 BE 4 (49 22 3| bored 8 | 1850 8 &842 glacial soft | D.S. | poor supply in sand
2 W E 4 49’ 22| 3 | " 10| 1850 { 10 1840 » soft D.S.| Good supply in fine sand
3 W ; 5 | j ! : % Sg igg% 30 1822 : hard D.S. | Good supply in fine sand
5 BE (10 | e | 5| 17e2 '3 1739 . sort B e e
6 SB (13| | "= | 22| 1840 - 18{1822 | 22 1818 " hard | D.S. | Good supply in sand
7 NE 14 | . 20 | 1850 20 1830 . hard | D.S. | Good supply
8 SW (18 i 20| 1841 20 1821 ¥ “soft D.S. | Good supply in gravel
6 E 16 - | 36 ez 36 170z | hasd R S -
+ 3. ust sufficien
i? 22 " 40| 1870 - 16|1854| 40 (1830 Lea Park ? hard D.S. | Good supply
12 NW |25 = 18 | 1858 - 15|1843 18 (1840 glacial soft DS . | Good supply in gravel
13 NW |28 2 18 | 1877 - 15|1862 18 1859 glac ial hard D.S. | Good supply in sand
14 SW |30 " 20| 1870 - 18/1852 20 |1850 glacial soft D.S. | Limited supply
ig g; gg : I:g iggg - 33/1903| 351901 | Ribstone Creek? hard D.S. good supply in fine hard sand
ry hole. Shale at elevation 18086
17 |sw |33 dug 87| 1944 - 6860|1884 60 |1884 glacial hard D.Se Gogd supply in gravel
18 NE |34 dug 20| 1823 - 171806 20 (1803 glacial hard D.S. | Good supply in sand
19 [SE |35 dug 12| 1861 12 (1849 glacial hard D. Another similar well for stock
20 [SW |36 dug 10| 1872 - 8|1864 10 |1862 glacial hard D.S. | Limited supply in sand
l SW | 1|/ 49/23| 3| bored | 100| 1882 100 [1782 glacial hard D.S. | Good supply in gravel
2 |NE 1/ 49/23 | 3 dug 20| 1851 20 |1831 glacial hard D.S. | Good supply in gravel
3 INW | 2| 49|23 | 3| dug 30| 1913 30{1883 glacial hard D.S. | Cood supply in gravel
4 INE | 4 : dug 20| 1928 1928 20/(1908 glacial hard D.S. | Abundant supply
5 [SW | 4 dug 27| 1974 - 25/1949| 271947 glacial hard D.S. | Good supply
6 [SE 5 dug 80| 2001 80 (1921 glacial hard,salty D.S. | Insufficient supply
7 |SW 7 drilled 101| 2092 - 60| 2032| 101 (1991 pibstcne Creek | hard iron D.S | Good supply in dark sand
8 [INE | 7 bored 40| 2004 , 40 {1964 glacial hard iron D.S. | Good supply
9 ISE | 9 dug 30| 1920 301890 glacial hard iron D.S.| Good supply in sand
g NE | 10 bored 32| 1929 32 {1897 glacial hard iron D.S. | Good supply in fine sand
} SW | 10 dug 32| 1925 32 {1893 glac ial hard iron D.S.| Limited supply
12 [NW |10 bored 65| 1925 65 {1860 glacial hard iron D.S. | Good supply
13 {sw |12 dug 25| 1884 251859 glacial hard iron D.S. | Good supply in gravel
14 |[NE |14 dug 30| 1874 30 |1844 glacial hard iron D.S. | Good supply in sand
15 |SW |14 dug 20| 1861 | - 12 | 1849 20|1841 glaciel soft D.S. | Good supply
16 (SW |15 dug 45| 1895 ' 45(18560 glacial hard D.S. | Good supply in sand
17 (NE |16 dug 12| 1844 121832 glacial hard D.S.| Good supply in sand
18 g; 16 dug 38| 1945 381907 glacial hard iron D.S.| Good supply
19 20 dug 30| 1913 3011683 Ribstone Creek | hard D.S.| Limited supply in sand
20 |NW [ 20 40| 1877 40(1837 Ribstone Creek | hard D.S. | Good supply
21 |NE 21 dug 13| 1846 13]1833 |[Ribstone Creek | hard . D.S.| GCood supply in fine sand
22 ii 21 . 33| 1864 33(1831 glacial hard D.S.| Good supply in sand
23 23 40\ 1837 40(1797 glacial hard D.S.| Good supply in sand

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

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



Eldon No. "14;§1§k;xshnlnnﬂm~“

WELL RECORDS—Rural Munidpéﬁfy of

2 < | B
4 3 %::2:&:%2:' numcumemmt:-nuumonno e i
No. ; o o (above sea Ahwvé ) i OF WATER WATER| WATER
3 | Sec. | Tp. | Rge. | Mer. | WELL WELL level) a::L;q Elev. | Depth | Elev. Geological Horizon (in °F.) 18 PUT
32 | 1853 32 | 1821 glacial hard D.S. |Good supply in sand
:: g: gg o 66 %968 66 |[1902 |[Ribstoma Creek hard D.S. Cood supply in blue sand
26 |SW| 32 108 | 2020 108 | 1912 |Ribstc_.e Creek hard D.S. Good supply
27 | NW | 32 72 | 1978 72 | 1903 |Ribstone Creek hard D.S. Good supply
28 |[NE | 32 55 | 1963 655 | 1908 glacial hard alk. S. Good supply in gravel
20 NE! 33 dug 20 | 1969 20 | 1949 glacial soft D.S. |Good supply in gravel
30 SE | 34 d 60 | 1983 60 | 1923 glacial hard alk. D.S. Good supply in fine sand
31 SE| 35 " 20 | 1842 20 | 1822 glacial soft D.S. |Good supply in gravel
32 8SwW| 35 ” 25 | 1968 25 | 1943 glacial hard D.S. Good supply in gravel
1 NE 1 (49 24 3 dug 50 | 2109 50 | 2059 glacial hard D.S. Good supply in sand
2 (SW| 2 |40 " 65 | 2128 65 | 2063 glacial hard D.S. Good supply in dark sand
3 |SE| 4 drilled | 190 | 2136 | - 150 {1986 | 190 | 1946 | Ribstone Creek hard D.S. Good supply
4 NW 4 b 184 | 2181 184 | 1997 | Ribstone Creek hard D.S. Good supply in sand
5 NE 4 dug 12 | 2145 12 | 2133 glacial hard D.S. Good supply in gravel
6 [ SE| 6 - 38 | 2132 38 | 2094 glacial hard D.S. Sufficient
7 NW| 7 drilled | 126 | 2049 126 | 1923| Ribstone Creek hard D.S. Good supply in black sand
8 NE| 7 dug 35 | 2044 35 | 2009 glacial hard D.S. Good supply in sand
9 |NE! 8 80 | 2029 | 80 | 1949 Ribstone Creek hard DS. Good supply
10 [sw 9 35| 2140 | 35 | 2105 glacial nard D.S. |Good supply in sand
11 [SE| 9 dug 10 | 2113 10 | 2103 glacial hard D.S. |Good supply in sand
i2 [ NE! 9 127 | 2045 127 | 1918{ Ribstone Creek hard D.S. Good supply in sand
13 | SE 10 - dug 12| 2126 |- 10 (2116 12 | 2114 glacial hard D.S. Good supply in gravel
14 | SE 10 drilled 87 | 2135 |- 60 2075 87 | 2048 glacial hard N. Limited supply in fine sand
15 | sw /11 | dug 20 | 2129 2 | 2109 glacial hard D.S. | Good supply
16 | SW |12 drilled 72 | 2015 72 | 1943| Ribstone Creek hard D.S. Good supply in sand
17 | NW |12 'drilled | 140 | 2075 140 | 1935/ Ribstone Creek hard D.S. |Good supply in sand ;
18 | SW 13 30 | 2047 30 2017 glacial soft S . Good supply in sand
19 | SE 14 ; ; | 24| 2035 | 24 ' 2011 glaciel hard D.S. Good supply in gravel
20| sSW 14 i | 20 | 2078 | | 20 | 2058 glacial soft D.S. | Good supply in sand
21 | Nw 14 | dug | 14| 2037 | 14 | 2023 glacial hard D.S. Good supply in sand
22 | SE{16 } dug @ 12| 2010 |- 8 2002 | 12| 1998 glacial soft D. Poor supply
3| NW 16 f dug | ™3| 2009 |- 27 (1982 | 33| 1976 glacial hard D.S. |Good supply in gravel
4| SW{17 | drilled| 100! 1984 | | 100 | 1884| Ribstone Creek soft D.S Good supply
25 | SE|18 | ‘ 65 | 1976 : 65 | 1911 Ribstone Creek hard D.S. Good supply in black sand
26 | NW | 18 | 50| 1978 50| 1928 glacial hard D.S. Good supply
27 | NE| 20 26! 2074 [ 26 | 2048 glacial soft D. Water in gravel
28 | SW|22 drilled f12§4 2027 125 | 1902| Ribstone Creek hard D.S. Good supply in fine sand
29 | NE| 22 { 18 | 1987 | | 18| 1969 glacial hard D.S. Good supply
30 | NE| 24 | , 30| 1973 30 1943 Ribstone Creek hard D. Sufficient
31! SwWi 28 | bored 30! 2096 | | 30 2066 glacial hard D.S., | Good supply
32 8SE 29 25 2084 § 25 2059 glacial soft D. - Limited supply in gravel.
33| SB| 31 | 3 'drilled 140 2063 | § . 140 | 1923 Ribstone Creek! hard D.S. | Good supply in blue sand
34 | NE| 32 i { drilled| 100| 2103 | 1 100 2001 Ribstone Creek? hard N. Water supplied by shallow well
35| SW| 32 12| 2086 - 8 [2078| 12| 207 glacial hard D. Good supply in sand
36 | NE| 34 llSi 2040 |- 100 |1940| 113 | 1927 Ribstone Creek hard D.S. Good supply below hard rock
a7 | NW| 34 84| 2132 | ! | B4 | 2048 glacial hard DE. | Good supply in gravel
8| SE| 36 128| 1994 |- 30 |1964| 128| 1866 Ribstone Creek hard D.S. Good supnrly in fine sand.
l | l

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

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of =Eldon No..471, Saskatchewan........
[ ] 1
LOCATION | S } PRINCIPAL WATER-BEARING BED | R A
TYPE |DEPTH| ALTITUDE
w:u. OF OF WELL | ) l mﬁcr'::* w:;:n gf;:’; YIELD AND REMARKS
0 | 3¢ | gec. | Tp. | R WELL | WELL | (sbove ses Below () | Eiev. l Depth | Elev. Geological Horizon Gn°F) | 18 PUT
1 |SE| 3 80| 228 dug 18 | 1858 - 14| 1844 18 | 1840 glacial hard D.S. Good supply in gravel
2 (Sw| 6 |50 ]| 22 dug 10 1862 - 8| 1854 10 | 1852 glacial soft D.S. Good supply in sand and gravel
3 | SW |10 dug 12 1843 - 10! 183 12 | 1831 glacial hard D.S. Good supply in fine sand
4 SE |18 { dug 28 | 1860 | 28 | 1832 glacial hard D.S. Limited supply in dark sand
5 | sw |18 dug | 10 | 1878 | - 5| 1873 10 |1868| glacial hard D.S. |Good supply in sand
1l SE| 1l 50|23 dug 8 1862 8 | 1854 glacial hard D.8. Good supplv in sand and gravel
2 [ SW| 4 dug 28 2012 28 | 1964 glacial hard DB, Limited supply in gravel
S | SW| 6 bored 75 2009 75 | 1934| Ribstone Creek | hard alk. DS. Good supply in blue sand
4 NE |12 dug 14 1909 - 12| 1897 14 | 1895 glacial hard D8 Good supply in sand and gravel
S5 | NW 12 dug 12 1841 - 10| 1831} 12 |18 glacial hard D.S. Good supply in sand
6 | SE |15 dug g 1850 - 5| 1845 9 | 1841 glacial hard D. S, Good supply in fine sand
7?7 | SW |16 bored | 30 1974 - 20| 1954 30 | 1944 glacial hard S. Good supply in sand
8 | SE |17 bored 45 (1986 - 20| 1966 45 | 1941 glacial hard D.S, Good supply in sandy clay
9 | SW 18 bored | 30 1982 - 25| 1957 30 | 1952 glacial hard D.S. Limited supply in sandy clgy
(Dry hole 70' in blue clay)
10 | NE 21 dug 26 1869 - 25| 184 26 | 1843 glaciel hard DS Limited supply. Lry hole 50 feet
J deep in blue clay
11 | SW |26 dug 40 1854 - 38| 181 40 | 1814 glacial hard S. Good supply in gravel.
12 | SE |28 dug 12 1865 12 | 18563 glacial hard D. Limited supply in gravel
13 | NE 31 dug 60 1908 - 40| 1868 60 | 1848 glacial hard D.S. Good supply
14 | SW |31 dug 25 (1915 | - 18| 1897 25 | 1890|Ribstone Creek? hard DS Limited supply of poor water
15 | SW |31 bored 70 1915 70 | 1845 Lea Park hard N. Poor water
16 | Nw 32 dug 40 1924 - 32| 1892 40 | 1884|Ribstone Creek? hard DS, Good supnly in sand.
17 | SE (33 dug 29 1873 - 15| 1858 29 | 1844 glacial hard D.S. Abundant supply
18 | NW (34 dug 40 1872 - 24| 1848 40 | 1832 glacial hard D. Good supply in samd and gravel
l1 |SW| 5 50| 24 dug 18 | 1966 18 | 1948 glacial hard D. Good supply
2 | NE |10 drilled 165 | 2069 -150 | 1919 165 | 1904| Ribstone Creek hard D.S. Good supply in sand
3 | SW (12 dug 50 | 1987 - 30| 1957 S0 | 1937 glacial ? hard D.S. Good supply in sand
4 | SE 14 bored 20 | 1956 -10 1946 20 | 1936 glacial hard D.S. Good supply in sand
5 | NW 16 dug 86 | 2149 - 36| 2113 86 | 2063 glacial hard Dis, Good supply in gravel
6 | NE 19 ! dug 20| 1999 - 17| 1982 20 | 1979 glacial hard D.S. Good supply in sand
7 | SE {20 | , dug 30 | 2087 30 | 2057 glacial hard D 8. Good supply in sand
A | NW |24 ! bored 53 | 1959 - 25! 1934 24 | 1935 glacial hard D.S. Limited supply in sand
9 NW |28 dug 15 | 1951 ‘ | 15 | 19386 glacial hard D.S. Good supply
10 | NE |28 Spring 1911 | 1911| Ribstone Creek hard D.S. Spring comes out of ledge of hard
‘ . : sandstone 5 feet thick.
11 | NE |31 ’ dug 11 2000 - 21 1998 11 | 1989 glacial hard D.S. Good supply in sand and gravel
12 | NW |31 dug 12 2014 8| 2006 12 | 2002 glacial hard DS Good supply in sand :
|l I
e | |
| ' | |
b e ’
r \ : |
E2 5 !

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

4

(#) Sample taken for anaiysis.
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WELL RECORDS —Rural Municipality of __ridon No. 471, Sask.tchewan. ...

— — — — e — —_— —_— - s AR
LOCATION ! | W e e | PRINCIPAL WATER-BEARING BED i l
| . ~ TEMP. | USE TO
iy g or ]DE‘;T i Above (+) | | ' | CHARACTER | OF | WHICH l LD AN R
A | Sec. nl Tp. ‘ Rge. i Mﬂ.‘f WELL WELL "'{235‘ s g Bcg:cl%_a(;:) : Elev. ; Depth ' Elev. | Ceological Horizon . SE AT ‘z:’f:,; ?i ‘INSA:S,I: ‘f
= T, 3 ! | i 05 '
R R S, | | | | |
B ,51: 23| q dug 55 | 1888 - 30 |185¢& | 30 | 1858 | Lea Park. Shale hard E D. S, another well 4 feet in gravel with
, : | , Myatsi - - abundant sunpnly.
| 4 ! | dug | 45 /1908 - 40 (18868 45 | 1863 glacial hard b D E Sood sucvlv‘in fiheysand
- ,’ f i 15 | 1886 - 121874 15 | 1871 glacial hard M b o o Good sup;)lif' in gravel
- j bored ' 12 | 1819 12 | 1807 glacial hard ‘ % D. S, Good supply in gravel
9 spring | 1797 1797/  gleacial hard ' ' D.3S. |Flows continuously at 4 gel. per min.
i 0 dug | 10 | 1859 - 8| 1851 10 | 1849 glacial hard ' D.S. |Good supply in gravel
1 | { ;
el o
o gl
e |
o T |
1 SE! S5 |51 24| 3 dug 8 | 2033 -5 2028 8 | 2025 glacial hard ) o . 8 Good supply
2 Sw|17 15 | 1825 15 | 1810

Limited supply

| 4
{ { i

NOTE— All depths, altitudes, heights and elevations

- i oo (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
ven above are

(#) Sample taken for analysis.
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