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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF FRONTIFR, NO. 19,

SASKATCHEWAN

INTRODUCTION

i

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
required for domestic purposes and for sftock. In an effort
to relieve the serious situation the Geological Survey
begen an extensive study of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 square miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically exsmined, records of approximately
60,000 wells were obtained, and 720 samples of water were
collected for analyses. The facts obtained have been
classified and the information pertaining to any well is
readily accessible, The examination of so large an area
and the interpretation of the data collected were possible
because the bedrock geology and the Plelstocene deposits
had been studied previously by McLearn, Warren, Rose,
Stansfield, Wickenden, Russell, and others of the Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well driliers assisted considerably in supplying
several hundred well records. The base maps used were
supplied by the Topographical Surveys'Branch‘of the Department

of the Interior.
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Publication of Results

The essential information pertaining to the ground
water conditions is being published in reports, one being issued
for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provineial and Federal Departments, where théy can be consulted
by residents of the municipalities or by other persons, or they
mey be obtained by writing direct to the Director, Bureau of
Economic Geology, Department of Mines, Ottawa. Should anyone
regquire more detalled information than that contained in the
reports such cdditional information as the Geological Survey
possesses can be obtained on application to the director. In
making such request the applicent should indicate the exact
location of the area by giving the quarter section, township,
range, tnd meridian concerning which further informetion is
desired.

The reports are written principelly for farm
~ resgidents, municipal bodies, and well drillers who are either
‘planning to sink new wells or to deepen existing wells.

Technical terms used in the reports are defined in the glossary.

How to Use the Report

Anyone desiring information eabout ground water in
any particular locality should read first the part dealing
with the municipality as a whole in order to uvnderstand more
fully the part of the report-that-deals with. the place in
which he is interested. At the same btime he.should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geology as related to the gfound water
supply; and Figure 2 shows the relief and the location and

type of water wells. Relief is shown by lines of equal

elevation called "contours"., The elevation above sea-level



is given on some or all of tho contour lines on the figurc.

If onc intends to sink a well and wishos to find
the approximate depth to & water-bea?ing horizon, he must
learn: (1) the elevation of the site, and (2) the probable
olevation of the water-bearing bed. The elovation of the well
site is obtained by marking its position on the map, Figure 2,
and egtimating its elevation with respect to the two contour
lines botween which it lies and whose elevations are give on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table of.
Well Records accompanying each report can be used. The
approximate elevation of the water-bearing horizon at the well-
site can be obtained from the Table of Well Records by noting
the elevation of the water-bearing horizon in surrounding wells
and by estimating from these known elevations its elevation

1
at the well-site.— IFf the water-bearing horizon is in bedrock

" the depth to water can be estimated fairly accurately in this
way. If the water-bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation ié loss reliable, because the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at various horizons and may be of small latersal
extent. In calculating the depth to water, care should bo teken
that the water-bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

glacial drift or in the bedrock. From the data in the Table

Ll If the well-site is near the edge of the mumicipality,

the map and report dealing with the adjoining
municipality should be consulted in order to obtain the
needed information about nearby wells.
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of Well Records it is also possible to form some idea of the
quality anhd quentity of the water likely to be found in the

proposed well.



GLOSQARY OF TERMS USED

Alkalige. The torm "alkeline" has been applisd
rather loosely to some ground waters. In the Prairie
Provinces a water is usually described as "alkealine" when it
contains & large amount of salts, chiefly sodium sulphate and

. magnesium sulphete in solution, Water that tastes strongly of

comnon salt is described as "salty". Many "alkaline" waters may
be used for stock. Most of the so-called "alkaline" weters are
more correctly termed "sulphate waters".

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

Aquifer or Water-bearing Horizon. A weter~bearing

bed, lens, or pocket in unconsolidated deposits or in bedrock.

Buried pre-Glacial Stream Chennels. A channel

carved into the bedrock by o stresm hefors the advance of the
continental ice~sheet, and subsequently either partly or wholly
filled in by sends, gravels, and boulder clay deposited by tho
ice~sheet or later agencies.
Bedrock. Bedrock, as hore used, referé to partly
or wholly consolidaeted deposits of gravel, sand, silt, clay, and
- marl that are older than the glacial drift.,
Coal Seam. The same as a coal bed. A deposit of
_carbonaceous material.formed from the remains-of plants by
partial decomposition and burial,
Contour. A line on a mep joining points that have
the same elevation above sea—leve}.

Continental Ice-sheet. The great ice=sheet that

covered most of the surface of Cemada meny thousands of years ago..
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Escarpment. A cliff or a relatively steep slope
separating level or gently sloping areas.

Flood-plain. A flat part in a river valley
ordinarily above wator but covered by water when the river is
in flood.

Glacial Drift, The loose, unconsolidated 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 referrecd
to as glacial till or boulder clay. The glacial drift
occurs in several forms:

(1) Ground Moraine. A boulder clay or till plain

(includce areas where the glacial 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 ice-sheet during its retreat.
The surface is characterized by irregular hills and undrained
basins.

(3) Glacial Outwash. Sand end gravel plains or

deltas formed by streams that issued from the continental
ice=sheet.

(4) Glacial Leke Deposits. Send and clay plains

fbrmed in glacial lakes during the retreat of the ice-sheet.

Ground Water. Sub-~surface weter, 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 struck.

Impervious or Impermeable. Beds, such as fine clays

or shale, are considered to be impervicus or impermeable when
they do not permit of the perceptible passage or movement of

the ground water.



Pervious or Permcable. Beds are pervious when

they permit of the perceptible passage or movement of ground
woter, 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.

Recent Deposits. Deposits that have been laid down

by the agencies of water and wind since the disappearance of
the continental ice-sheet.

Unconsolideted Deposits. The mantle or covering

of alluvium and glacial drift consistihg of loose sand,
gravel, clay, and boulders that overlie the bedrock.

Water Table. The upper limit of the part of the
ground wholly saturated with water. This may be very near
the surface or many feet below it.

Wells., Holes sunk into the earth so as to reach a
supply of water. When no water is obtained they are referred
t0 as dry holes., Wells in which water is encountered are of
three classes.

(1) Wells in which the water is under sufficient
pressure to flow above the surface of the ground. These are

called Flowing Artesian Wells.

(2) Welle in which the water is under pressure but
does not rise to the surface. These wells arc called Nen-

Flowing Artesian Wells.

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

the water teble. These wells are called Non-Artesian Wells.
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPCRTS

Wood Mountain Formation. The name given to a series

of gravel and sond beds which have a maximum thickness of 50
feet, and which occur as isolated patches on the higher parts
 of Wood mountéain. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given to & series

of conglomerates and sand beds which occur in the southwest
corner of Saskatchewan, end rest wupon the Ravenscrag or older
formetions. The formation is 30 to 125 feet thick.

Revensorag Formation. The name given to a thick

series of lightecoloured sandstones and shales containing one
or more thick lignite coal seams. This Powibton 1. 500 %o
1,000 feet thick, and covers & ldrge part of southern
Saskatchewan., The pfincipal coal deposits of the province

oceur in this formation,

Whitemud Formetion. The neme given to a series of
white, grey, and buff coloured clays and sands. The formation
is 10 to 75 feet thick.u At its base this formation grades
in places into coarsé, limy sand beds having a maximum thick-
ness of 40 feet,

Eastend Formation. The name given to a series of

fine=-grained sands and silts. It has beeﬁf}ecognized at
various localities over the southern part of the province,
from the Alberta boundary east to the escarpment of Missouri
coteau, The thickness of the formation seldom exceeds

40 feet.

Bearpaw Formation. The Bearpew consists mostly of

incoherent derk grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron
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is present, buff. Bed& of sand occur in placces in the

lower part of the formationi It forms the uppermost bedrock
formation over much of western and southwestern Saskatchewan
and has a maximum thickness of 700 feet or somewhat more.

Belly River Formation. ThHe Belly River consists

mostly of non-marine send, shale, and coal, and underlies
the Bearpaw in the western pert of the area: It passes
eastward and northeastward into marine shale. The principal
area of transition is in the western half of the area where
the Belly River is mostly thinner than it is to the west

and includes marine zones. In the southwestern corner of the
area it has a thickness of several humdred feet.

Marine Shele Series. This series of beds consists

of dark grey to dark brownish grey, plastic shales, and
underlies the central and northeastern parts of Saskatchewen.
It includes beds equivalent to the Bearpaw, Belly River, and

older formatiocns that underlie the western part of the area,



WATER-BEARING HORIZONS OF THE MUNICIPALITY

The rurel ﬁunicipality of Frontier occupies an area
of 324 square miles in southwestern Saskatchewan. It consists
of nine townships, described as tps. 1, 2, and 3, ranges 19,
20, and 21, W. 3rd mer. The International Boundary forms fhe
southern border of the municipality. The Valmarie branch of the
Canadian Pacifio railway on whidéH are situated the villages of
Frontler and Loomis crosscs the munieipality in an east-west
direction approximately 4 miles south of its northern border.

The central part of the municipality is a lowland area.
The ground surface rises to the southwest to form the Boundary
plateau and to the northeast to form an upland area that extends
to the south bank of Frenchman river, in the municipality to the
north. The land surface is gently rolling throughout the greater
part of the municipality. The central part of the area has an
approximate elevation of 2,800 feet above sea-level and the
highlands near the borders of the area have elevations that
nowhere greatly exceed 3,050 feet above sea-level., As the area
has not been topographically mapped the relief is not shown om
Figure 2 of the accompanying map. The elevations quoted in the
report were determined as accurately as possible by aneroid
barometer during the course of this investigation, but must be
regarded only as approximately correct.

The drainage system in this municipality is very poorly
developed and most of the sloughs and depressions have no outlets,

The ground water supply is derived from the Recent
deposits along the bottoms of coulBes and other depressions, from
the glacial drift that covers the greater ﬁart of the municipality,

and to a more limited extent from the underlying bedrock formations.
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Water~bearing Horizons in the Unconsolidated Deposits

The Recent deposits consist of fine silts, sands, and
occasionally gravels laid down by streams in undrained depressions
and in the coul®es: Most of these streams flow only for a short
time in the spring months. The porous beds in the deposits lie
within 15 feet of the surface. Shallow wells dug into them can
be expected to yield emall supplies of water suitable for domestiec
use. The permanené& of the water supplies depends largely upon
the arsal extent and depth of the porous beds, the extent of the
catchment area, and the amount of surfa:e run-off available to
replenish the ground water supply.

Conservation of the surface run-off by the construction
of dams at suitable places in the coulBes provides a much more
dependable water supply for stock. This method of conserving water
is widely used by the farmers and ranchers of this municipality.

Glacial drift, deposited many thousands of years ago
by a great continental ice-sheet which moved in a southwesterly
direction across the provinee, covers the entire area. The
thickness of the drift varies irregularly over the municipality
and ranges from 75 to 200 feet. The drift is composed essentially
of a yellowish brown boulder clay grading downwards into a heavy,
compact, bluish grey boulder clay. Interspersed through the drift
are beds or pockets of fine silts, sands, and gravels. These
deposits are generally water-bearing, and appear to occur at two
distinet horizons in the drift.

The upper horizon consists of omall, isolated pockets of
sand and gravel interspersed through the boulder clay within 20
feet of the surface. In the central, northwestern, and extreme
southwestern parts of the municipality the surface of the glacial
drift is quite flat and consists of boulder clay or a till plain,
The gravel deposits that occur in the boulder clay do not as a rule

show any distinguishable features at the surface, and productive
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beds are relatively scarce in the upper part of the drift. Careful
prospecting is usually necessary before any adequate supplies are
obtained. The ground surface of the remaining parts of the muni-
cipality is rolling; undrained depressicns are common, and low gravel
knolls and ridges occur in many places. This type of glacial drift
is known as "moraine". The areal extent of these two types of drift
is indicated on Figure 1l of the accompanying map. In the moraine
covered areas, the gravel pockets are more numerous anh of greater
areal extent, and consequently less difficulty is generally experi-
enced in obtaining water at shallow depths. Wells located on or

near the low knolls and ridges form in many places sources of good
water for domestic use. During the dry seasons, however, most of

the shallow wells in the municipality do not yield sufficient supplies
for local stock requirements, thus necessitating the construction of‘
dems or the drilling of wells to greater depths. The quality of the
waters from the upper psrt of the drift varies widely from place to
place. Water from the boulder clay itself is often so highly
mineralized as to be unsuitable for domestic use. Supplies from the
sand, and particularly the gravels, are of much better quality.
Mineral salts, mainly sulphates, are almost invariably present in
solution, but not generally in sufficient quantities to render the
water unsuitable for drinking.

The second zone of water-bearing sands and gravels occurs
at or near the base of the glacial drift. The distribution of these
deposits is not indicated in any way by the surface features of the
glacial drift. As the thickness of the drift varies from place to
place and since the gquifers occur at various elevations in the
lower part of the drift, no definite depth from the surface can be
predicted at which the water-bearing beds are likely to be encountered.
The drift is known to thin perceptibly toward the nor thern and north-~
western part of the municivality. The gravel deposits are considersd
to have been washed down from the nar thern highlands before the

deposition of the drift, and underliie the greater part of the central
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lowlands area. The gravels are encountered at lower elevations in
passing from the northern %o the central and southern townships.

In the townships along the north and western borders,
water is encountered in the lower water-bearing zone at depths of
40 to 90 feet. Deeper wells are required toward the southeastern
part, and some wells in township 1, range 19, are as much as 200
feet deep. The area in which the lower aguifers occur at depths
greater than 90 feet from the surface is outlined by the "C" line
of the accomnanying map (Figure 1).

No information was obtained as to ground water conditions
in the range land bordering the Boutdary plateau in the southwestern
corner of the munieipality, but it i5 quite probable that the greater
part of this area is also underlain by these water-bearing beds.
Wells sunk to the lower part of the drift usually yield large supplies
of water. The water is invariably hard and unfortunately in many
instances is too highly mineralized to be suitable for human con-
sumption, Wells sunk to this horizon in many parts of the muni-~
cipality yield ample supplies of water for farms with lorge herds

of stock.
Water-bearing Horizons in the Bedrock

Ground water in the bedrock formations underlying the
glacial drift of the municipality seems to be confined to compara-
tively limited areas. Fine grey to bluish grey sands, known as
the Hastend formation, are water-bearing in the municipality to the
north. These beds extend into the northern parts of township 3,
ranges 19 and 20, of this municipality where they are also water-
bearing. The beds become shaly at grea..r depths and grade down-
ward into a series of bluish grey, compact shales interbedded with
thin layers of fine grey sands. This latter series is known as the
Bearpaw formation. It extends beneath the Eastend formation in the
small area referred to above and immediately underlies the glacial
drift throughout the remainder of the municipality. The upper part

of the Bearpaw in the northeastern part of the area where the sandy
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layers occur is water-bearing. These beds of sand appear to be
confined to the northeastern part of the municipality; in the
central, western and southern areas the formation is composed
almost entirely of compact shale which yields little or no water.

0f the many wells producing from bedrock aquifers in
the northern parté, the shallower ones are undoubtedly deriving
their supply from the Eastend beds, and the deeper wells in ths
northeast corner from sandy beds in the Bearpaw shale. The depths
to these horizons range from 75 to 200 feet from the surface.
With a few exceptions the depth necessery to drill before pro-
ductién is obtained increases in an easterly direction from the
north-central part of the municipality. Hydrostatic pressure
causes the water %o rise over 50 fest above the aquifer in some
of these wells. In others it does not rise above the sand. The
supply from most wells is sufficient for farm requirements. The
waters vary in quality from soft, drinkable waters to those that
are highly mineralized and unsatisfactory for either domestic or
stock use.

Throughout the remainder of the municipality the majority
of the wells that have been sunk into the shale are dry., Others
yield small supplies of water in which the large quantity of
dissolved mineral salts rendér them unfit for drinking and usually
unfit for stock. It seems advisable throughout the greater part
of the municipality to confine the search for ground water to the
drift rather than to prospect by deep drilling.

The total thickness of the Bearpaw formation in this
area probably exceeds 800 feet. No wells have been sunk in this
municipality through the formation into the sandstones of the
underlying Belly River formation, but in the villages of Climex
and Bracken, in the municipality to the east, fairly large supplies
of soft, "soda-bearing" water are obtained from sandstone beds at
the base of the Bearpaw or in the upper part of the underlying
Belly River formation at depths of 1,005 and 608 feet. This water
is not very suitable for drinking and is used principally for
watering stock. Similar water conditions probably exist at depths

of 800 to 1,200 feet' throughout Frontier municipality.
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GROUND WATER CONDITIONS BY TOWNSHIPS
Township 1, Range 19

The irregularly rolling surface of the area is formed
by 2 layer of moraine overlying till throughout the entire
township. Isolated pockets or beds of sand and gravel occur in
the glacial drift in the coul®e bottoms, and interspersed through
the boulder clay of the uplands within 20 feet of the surface.
Shallow wells sunk into these deposits provide small supplies of
hard water for household use and for & few head of stodk. The
largest Suppiy of water fftm the shallow deposits is being derived
from a gravel bed at the base of a dugout excavated in the drift
on the NW.%y section 13, Fairly soft waters seep into this
dugout, and a constant level is maintained.

In areas where the shallow water-bearing beds have not
been located or are not conveniently situated to farm buildings,
deep wells have been sunk to tap a lower sand and gravel aguifer
at the base of the glacial drift. These beds form what is believed
to be a fairly continuous Zzorizon. It is encountered at elevations
of 2,875 to 2,830 in wells sunk to depths of 145 to 160 feet in the
southern part of the township. In a northerly direction the
horizon is encountered at slightly lower elevations, and hence
at greater depths., It is found at depths of 200 feet in the central
sections at an approximate elevation of 2,800 to 2,775 fest above
sea-level, and one well in section 33 reached production at a depth
of 230 feet, at an elevation of 2,750 feet above sea-level, In many
of these wells the water is under hydrostatic pressure and rises
to levels ranging from 50 to 150 feet above the aquifer. The aquifer
extends westerly to section 19 where a well located on the NE.%,
yields only a smell production. Several holes on the NW.Z of this
section sunk to bedrock failed to encounter water.,

The waters from these .deep aquifers also vary greatly
as t the amounts of dissolved salts they contain. Wells situated

on sections 10, 12, and 23 yield waters suitable only for stocks
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A well on section 33 produces a large supply of soft water from a
depth of 230 feet and a well at about the same depth on section 28
although now dry produced water of similar quality when first
drilled. Waters containing intermediate amounts of salts in solution
occur at other places in the tdwnship.

Water-bearing beds are not known to occur in the Bearpaw
formation which underlies the glacial drift throuchout this township,
In a 800-foot hole in the NW.%, ss¢dion 19, the upper part of the
Bearpaw was penetrated to a depth of at least 400 feet without

locating water.
Township 1, Range 20

A layer of moraine underlain by till covers the greater
part of the township. The moraine ylelds little water in most parts
of the area, and no adequate water supplies are known to occur in the
upper part of the drift throughout this township, Several shallow
wells along the eastern side of the township yield small, generally
intermittent, supplies of hard water from gravel beds within 15 feet
of the surface. Throughout the rest of the township the shallow
wells are located beside sloughs. The clay acts as & filter for the
water seeping through from the surface reservoir and if not contaminated
by organic material the water is usually suitable for drinking. These
water supplies cannot be depended upon during prolonged dry seasons
or during the winter months,

Wells bored to depths ranging from 143 to 176 feet on
sections 2, 12, and 15 encounter what is believed to be a fairly
continuous productive sand bed in the lower part of the drift at an
aporoximate elevation of 2,900 feet above sea-level. The water is
hard and fairly highly mineralized, and in one instance unfit for
household use. It is regarded, however, as being quite suitable
for watering stocke The extent of this aquifer outside of the
southeastern part of the township has not been determined. The

surface elevations of the north-central part of the township arse
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below 2,900 feet above sea-level and the aquifer if present is
correspondingly lower. A 128-foot well located on the SW.%,
section 22, encountered gravel lying immediately above the
Bearpaw shale at an elevation of 2,777 feet. This aquifer may
prove to be the same horizon as that just described and be found
to underlie much of the lowland area.

No wells are known definitely to be deriving their
supplies from the Bearpaw shale., It is possible that the sandy
bed forming the water-bearing horizon in éhe 176-foot bored well
on the SE.T, sectlon 2, is in the upper part of the bedrock. The
water contains oniy small amounts of mineral salts, but the yield
is insufficient for local requirements. It is questionable if an
adequate ground water supply will be obtalned from the shale. The

lower productive beds of the drift offer much better possibilities.
Township 1, Range 21

This township lies on the eastern sdge of the Boundary
plateau. The ground surface is steeply rolling and the area is
largely grazing land. A thin layer of moraine covers the greater
part of the area, but the less porous till occupies the southwest
corner. Although the demand for water for domestic needs is small,
a considerable supply is required for range stogck. Dams constructed
in coulbes to conserve the surface run-off form the principal souree
of supply at the present time. Two wells have been sunk in the
northern part of the township. One of these is situated on the NE;%,
section 33, and encountered water-bearing gravels at a depth of
about 87 feet. The water is hard and contains sufficient quantities
of soluble salts to render it unsuitable for drinking. The
presence of sodium chloride (common salt) tends to give the water
a brackish taste. It is used for watering stock and the yield is
adequate for about 40 head.

The other well, situated on the SE.%, section 36, is
185 feet deep. The base of this well is in the grey shale of the

Bearpaw formation. The water-bearing horizon is reported to be at



a depth of about 135 feet, and may be a sand bced at the base of
the glacial drift or in the upper part of the Bearpaw formation.
This water is hard and slightly "alkaline". The supply is limited
and is used only for domestic purposes.

The uppermost beds of the Bearpaw formation as observed
in areas to the west contain thin sand beds interspersed through the
dark grey shale. It seéms probable that the lower part of the
drift and possibly the upper sandy beds of the Bearpaw will yield
moderately large supplies of water, suitable for stock at least
at depths not greatly exceeding 150 feet in the southwestern part
of the township. Testing to such depths is expensive, however.

The construction of dams offer a more dependable source of water.
Township 2, Range 19

A layer of moraine, characterized by an irregularly
rolling surface, overlies glacial till throughout the entirse
township. Isolated pockets and thin beds of sand and gravel occur
interspersed through the upper part of the drift in depressions
between low-lying hills in this township. These deposits usua;ly
lie within 280 feet of the surface and, where encountered in wells,
yield small supplies of hard, generally drinkable, water. In places
where the deposits are not located conveniently close to farm
buildihgs or do not yield sufficient water for the stock, wells have
been sunk to the water-bearing sand and gravel beds in the lower
part of the glacial drift. These gravel beds are believed to have
been deposited fairly continuously over the greater part of the
township by streams flowing from the northern uplands before the
last continentel ice-sheet deposited the great thickness of over-
lying boulder clay. The beds are encountered at an approximate
elevation of 2,900 feet above sea-level in wells ranging from 85
to 100 feet in depth throughout the northwestern half of the
township. The beds slope gradually in a southeasterly direction

and are tapped at gradually increasing depths toward the southern
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and eastern boundaries. The gravels were reached at an elevation
of 2,843 feet in a 130-foot well in section 12, and at 2,860 feet
in a 150-foot well in the SW.%, section 5. It is to be noted, ‘
however, that two wells sunk tb depths of 156 and 176 feet on the
SW.iy section 2, failed to find water at these horizons. These
waters are under hydrostatic pressure and usually stand in the wells
" at a constant level 40 to 60 feet above the aquifer. The water

is invariably hard and contains a high concentration of dissolved
mineral salts,. It is used for drinking only in a few places, where
better supplies of water are not available. In né case, however,
is the water considered too highly mineralized for stock.

The Bearpaw formation immediately underlies the glacial
deposits throughout the entire township. The shale, which comprises
the greater part of the formation, was penetrated near the base of
the 176-foot dry hole on the SW.%, section 2, at an approximate
elevation of 2825 feet above sea-le¥el. A feow sandy beds probably
oceur interbedded with the shale. It is improbable, however, that
any large supply of water suitable either for domestic or stock
use will be found in the formation in this township. Residents
are.better advised to confine their search for water to the over-

lying glacial drift,
Township 2, Range 20

Moraine covers a small area along the eastern border of

the township. Such deposits are generally more porous than the

till covering the rest of the area and may possibly yield moderately
large supplies of water at shallow depths. Shallow wells situ=ted
near sloughs or in the coulbe bottoms form the principal source

of water for domestic needs in this township. Thin beds of water-
bearing sands or gravels are encountered in a few of the wells,

but most of the water is derived by seepage from the surface and the
well supplies cannot be depended upon during prolonged dry seasons

or for the winter months. The water is usually hard and the yield
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from individual wells is seldom adequate for more than 5 to 10 head
of stock.

In this township, as in the area to the cast, gravel beds
occurring near the base of the drift form the best source of ground
water for stock. Although individual gravel beds may not be con-
tinuous over any large area the evidence from the existing wells
seems to indicate two fairly extensive horizons. The upper horizon
is confined to the upland parts of the northwest corner. There water
is encountered in a bed of gravel at elevations ranging from 2,900
to 2,850 feet above sea-level., The wells tapping this horizon have
been sunk to depths of 85, 70, and 140 feet in sections 28, 32, and
33, respectively. The water is of poor quality, being highly charged
with mineral salts and is used for watering stock. The yield from
each of the wells is reported to be ample for local requirements.

The second horizon is much morc extensive, having been
tapped by wells in many sections throughout the eastern and south-
central parts of the township. The water is found generally in a
gravel aquifer that lies at an elevation 2,730 to 2,700 feet above
sea—le%el in the northeastern and central parts of the township, and
at approximately 2,850 feet along the southern boundary. Wells tap
this horizon at depths of 100 to 110 feet in the northeastern sections,
but at 70 to 115 feet in the central lowland parts of the township,
the range in depth being due largely to variation in surface ele-
vation. On sections 3 and 9, depths of 185 and 150 feet were
necessary before production was obtained. It is possible that had
the two dry holes sunk to depths of 120 and 107 feet on sections 14
and 16, respectively, been continued 20 to 40 feet deeper they would
have obtained water at this horizon. The water in this aquifer is
under hydrostatic pressure and rises in wells to within 60 to 90
feet of the surface. Considerable amounts+of mineral salts are
present in solution in the waters from wells in the northern and
central parts which tap this aquifer, rendering them unsuitable for

domestic use. In a southerly direction, however, the character of
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the water improves and it is being used for drinking. Iron is
present in small amounts in the water from the well on the NW.%,
section 9, but is absent or occurs only in very small amounts in
the other wells. The supply from each of the wells is reported
to be sufficient for local requirements.

No wells are known to have been sunk through the drift
into the underlying Bearpaw shale. Small supplies of water probably
occur in the upper parts of the shale, but it is to be expected
that the supply will be infetior both in quality and gquantity to
water from the drift.

Two types of wells seem to be practical in this area, a
shallow seepage well for househpld use and a bored or drilled well

to the lower horizon of the drift for stock.
Township 2, Range 21

Slightly better ground water conditions are to be expected
at shallow depths in the moraine covered area of the southern and
southwestern parts of the township than in the till covering the
remainder of the township. Water-bearing beds or pockets of sand
or gravel appear to occur only sparingly in the upper part of the
glacial drift throughout this township. This area is sparsely
settled. The few residents obtain their water supplies either by
storing the surface run-off in dugouts and behind dams in the coulkes
or by sinking wells to the water-bearing beds of sand and gravel that
occur in the lower part of the glacial drift. The thickness of the
drift varies from about 50 feet in the northwestern parts to 115 feet
or more in the southeastern corner of the township. The wells
yielding water from the lower part of the glacial drift are confined
to the eastern half of the township. The consistency with which
many of the existing wells in the eastern part of the township have
struck water in gravel beds at elevations between 2,930 and 2,900
feet above sea-level suggests that a fairly continuous aquifer

underlies at least this half of the township. Well data obtained
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from townships bordering on the north and west suggest that these
water-bearing beds may also underlie the western half of the town-
ship. The 52-foot well located on the SE.%, section 19, obtains

its supply from an aquifer in blue clay at an elevation of 2,938

feet above sea-level. This well may indicate the western extension
of this équifer. Wells located on sections 14, 23, 27, and 34,
strike this gravel bed at depths ranging between 65 and 80 feet

from the surface. On the higher land in sections 10 and 12, however,
it was necessary to bore to depths of 100 and 118 feet, respectively,
before production was obtained. The water at this horizon is under
hydrostatic pressure and rises in the wells to heights of 25 to 30
feet above the aquifer. The water from all these wells is reported
to be hard and to contain varying amounts of mineral salts in
solution. It is nevertheless being used for domestic purposes as
well as for stock. The yield from individual wells is amply sufficient
for loecal stock'requirements.

The underlying Bearpaw shale has been penetrated for a few
feet in several of these wells. Deeper drilling in this formation
is not recommended as sand beds sufficiently porous for any large
accumulation of ground water probably do not occur in the Bearpaw

in this township.
Township 3, Range 19

Shallow seepage wells sunk near sloughs and dugouts,
and wells tapping the small pockets of sands and gravels in the
upper 30 feet of the glacial drift form the main source of domestie
supply in this township. The productive beds are of limited areal
extent. As there is little or no indication éf their occurrence on
the surface several test holes may be necessary before an adequate
household supply is obtained. The moraine covering the southwest
and northeastern parts of the township is generally more porous
than the glacial till or boulder clay that covers the central,
northwestern, and southeastern parts. Hence, slightly larger
supplies are to be expected at shallow depths in the gently rolling,

moraine covered areas than in the flatter, central till plain.
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A large amount of ground water is used for stock in
this township and is derived from gravel beds occurring at or
near the base of the glacial drift. These beds have not been
found at sufficiently upiform elevation. to justify the assumption
that they form one continuous aquifer over any large area.
Throughout the southern two-thirds of the township, many wells
have obtained fairly large supplies of water suitable for stocﬁ,
and in most instances suitable for household use, at depths ranging
from 70 to 90 feet %rom the surface. Within the area bounded by
the "C" line on Figure 1, it has been necessary to sink wells to
depths of 100 to liO feet before the productive beds were tapped.

Wells sunk in tHe northern third of the township have
failed to endounter more theon small secpages of water in the
glacial drift: Deeper drilling into the fine grey sands of the
underlying Fastend formation has yielded adequate supplies for the
stock requirements of several farms in the district. A few of the
wells have been continued through the Eastend and derive a part of
their supply from the sands interbedded with the shale of the
Bearpaw formation. There appears to be 1l .ttle uniformity to the
depths or the horizons at which the water is found. Most of the
wells are from 125 to 200 feet deep. It was found necessary in
section 26 to drill to a depth of 235 feet, however, before any
large yield was encountered.

The quality of the water differs in the different wells,
Wells tapping the thicker geds of sands in the shale yield a soft
to moderately hard, drinkable water. Others encountering less
sand and more shale give a hard water generally quite highly
charged with dissolved sulphate salts, which is used only for
watering stock.

Throughout the southern two~thirds of the township the
Fastend is probably absent, and as the Bearpaw formation that
immediately underlies the drift is composed almost entirely of

shale, little water can be expected from it.
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Township 3, Range 20

Shallow wells sunk in coul®e bottoms or at the base
of slopes provide small supplies of water on some of the farms
in the area., This source cf supply is generally inadequate,
however, and dugouts ccnserving the spring run-off provide for
stock during the dry mornths. Shallow wells deriving their water
by seepage from the dugouts form a satisPactor~ "iousehold supply
if the water is uncontaminated by sewnge and dedaying vegetable matter.
Moraine covers the uplands of the northe -n half of the township,
and offers slightly better possibilities of obtaining water at
shallow depths than the less porous till exposed over the southern
lowlands.

Little deep drilling has been done in the southern half
of the township. Only one well has been sunk to a deep horizon.
This well, located on the NW.Z, section 5, is reported to be
deriving its supply from blue clay at a depth of approximately 150
feet. The geological horizon of this aquifer is uncertain. It is
probable that most of the water comes from the base of the drift
at a depth of 75 feet although the base of the well has probably
penetrated the Eastend formation or even the upper part of the Bear-
paw formation., The water level in the well is about 75 feet above its
base and the supply is ample. The water is hard and highly charged
with mineral salts in solution, and is used only for watering stock,

The northeastern half of the tcwnship is more thickly
populated, and the settlers derive their main supplies of ground
water from the sand and gravel beds of the lower part of the drift
or from sands in the underlying bedrock. Water-bearing gravels
have not been encountered at depths greater than 90 feet in this
part of the township. This figure probably represents the approxi-
mate thickness of the glacial drift. Wells obitaining water from
these gravel beds are situated in a narrow belt extending through
sections 12, 13, 14, 23, and 27. The water rises in most of these

wells 30 to 40 feet above the aquifer. The supply is ample for
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average farm reguirements. "Alkaline" water is reported to occur
in wells on sections 12 and 13, but otherwise the water is satis-
factory for household use.

Two water-bearing horizons are known to occur in bedrock
in the northern part of the township. The shallowest of these is
tapped by two Wellh situated on sections 25 and 36 at approximate
depths of 76 feeti 'Mhe water is reported t5 octur in blue-grey
shale. It is more probable, however, that the water actually occurs
in thin layers of fine sand interbedded with the shale. The water
does not rise above the aquifer, but the supply is ample for both
hoﬁsehold and stock requirements. The water is soft and considered
to be of good quality for drinking. This soft water horizon may
extend through sections 35 and 34, but does not occur in the north-
western corner of the township. Here two wells have been sunk to
a lower horizon at depths of 150 feet and 160 feet., This water
also occurs in porous beds in the shale. It is under hydrostatic
pressure and rises in the wells about 100 feet above the aquifer.
The water is highly minere’ized, however, and is not considered

suitable for watering stock.
Township 3, Range 21

Shallow deposits of sand and gravel occur in the upper
part of the glacial drifi throughout the moraine covered northern
third and in several sections on the western side of this township.
Most of the wells in this area are in valleys or depressions in the
land surface and yield good water supplies at depths of 10 to 20
féet. The supply from individual wells is generally sufficient for
farm requirements. These waters are usually soft and suitable for
household use. Some difficulty has been experienced in locating
suitable water supplies at shallow depths in the till covered,
central part of the township. In sections 27 and 28 1t was found
necessary to sink wells to weter-bearing grévels in the lower part
of the glacial drift. These beds are encountered at comparatively

shallow depths, not generally exceeding 50 feet from the surface.
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These lower gravels may not, however, form extensive aquifers.

A dry hole sunk in the SW.Z, section 27, is thought to have
penetrated the underlying bedrock shales at a depth of about 60
feet, Several dry holes have also been sunk in the central part
of the township without encountering these gravel beds, and a few
of them penetrated the underlying shale to depths of over 60 feet
without obtaining watey. In the vicinity of the village of Loomis,
and south and west to the borders of the township, these water-
bearing graveis are encountered at depths ranging from 40 to 60
feet. fhe water rises 10 to 30 feet above the aguifer in most of
the wells tapping these gravel horizohs. The yield is quite
sufficient for the average farm requirements of the district.
Although much of the water is reported to be "alkaline", it is used
in the households as well .s for watering stock.

Despite the limited extent of the aqui”ers the glacial
deposits offer much greater possibilities of obtaining adequate
ground water supplies than deep drilling into the underlying bedrock.

Only one well, situated in the SE.%y section 23, is known
to have encountered wafer in the Bearpaw formation that immediately
underlies the glacial drift in this township. The water contains
so much sodium carbonate and sulphate salts in solution that it is
unsuitable for farm use. Should water be found in these shales
in other localities it probably will be highly minerslized and

unfit for drinking, and possibly unsuitable for watering stock.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF FRONTIER, NO. 19, SASKATCHEWAN

Township | 1i 1| 1f 2! 2 2 5! 5! o S R
BRI, S Range 19120|21!19/20| 2119 20] 21 ii’pﬂ’ﬁ;
Total No. of Wells in Township 25:20| 2;32({26]10 35;24 &5 207
No. of wells in bedrock 31 21 14 2} Of 0j10]{ & 3 26 o
No. of wells in glacial drift 21117} 1{30;83; 9!22:18|29 170
No. of wells in alluvium G ERH RO el B sl [ R B R 11
Permanency oflwater Supply
No. with permanent supply 21j13, 2{30|20j10{32 24‘52 184
No. with intermittent supply 01 3) O .04+ 3 01 01 010 6
No. dry holes 4: 4y 0O} 2} 3§ O 1} Of 3 17
Types of Wells
No. of flowing artesian wells 0f{ 0] ofl 0! 0 © O. Q&0 0
No. of non-flowing artesian wells 71 4§ O0j14] 8] 8{1l3; 9{12 78
No. of non-artsesian wells 141121 2]116/15; 2{19115120 115
Quality of Water
No. with hard water 16116] 21291201 9{29;17|21 159
No. with soft water &) WG e S T O e I I e 31
No. with salty water of o] 1 o] 4 o] of 1i 0 6
No. with "alkaline" water 71 5: 2{12; 9] 7{21}11{17. 91
Depth of Wells § ;
No. from O to 50 feet deep 1Tijle) Opletll 5! 9113 27‘ 106
No. from 51 to 100 feet deep 2({ O] 1] 8] 6 6‘12? 71 6 48
No. from 101 to 150 feet deep 15 N ) ST IS 1; 6§ 21 i 26
No. from 151 to 200 feet deep Zaadiizalssale B 05 4 21 1 21
No. from 201 to 500 feet deep 31 0y Of 0f Of Of 2 Of © 5
No. from 501 to 1,000 feet deep l; 0f 0f 0y 0i O 0§ 0 O! 1l
No. over 1,000 feet deep 0§ 0f O] 6] Oy 0f O; O O? 0
How the Water is Used i
No. usable for domestic purposes 1715 1 22]14{ 9/18{18 26} 140
No. not usable for domestic purposes 4f 1i 1 8] 9f 1.14 b 6? 50
No. usable for stock 21i18; 2{ 30123 9151§24 29; 185
No. not usable for stock | 0} O} 0l O O; 1 l‘f 0] 3 5
Sufficiency of Water Supply i
No. sufficient for domestic needs 21i13{ 1i29{20 10731125 29 ity
No. insufficient for domestic needs (0] s e B ] el R s 13
No. sufficient for stock needs 13 8] 1 26|10| 8}21 18127 130
No. insufficient for stock needs 8{10] 1 413! 2!11l 6] 5 60
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ANALYSES AND QUALITY O WATER

General Statoment

Samples of water from represcntative wells in surface
deposits and bedrock wore token for enalyscs. Except as
otherwisc steted in the teble of ennlyses the somples were
analysed in the leboratory of the Bordngs Division of the
Geological Survoy by the usual standard methods. The
quantities of the following constituents were detormined;
total dissolved mineral solids, caleium oxide, magnesium
oxide, sodium oxide by differénce, sulphate, chloride, and
alkalinity. The olkaliniby referred to here is the calcium
carbonate equivalent of all acid uscd in neutralizing the
carbonates of sodium, calcium, and magnesium., The results of
the analyses are given in parts per milliocn--that is, ports
by weoight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of matericl dissolved in 10 gallons ef
woter is equal to 625 parts por million. The samplos were
not examined for bacteria, and thus a water that mey be
ternmed suiteble for use on the basis of its mineral salt
content might be condemned on account of its bacteric content.
Waters that are high in bacteria content have usually bsen

polluted by surface wabsrs.

Total Dissolved Minersl Solids

The term "total dissclved mineral solids" as here
used refers to the residue remoining when a sample of water
is evaporated to dryness. It is generally considered that
waters.tbat have less than 1,000 parts per million of dissalved
solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded. Nea*ly all waters
that contain more than 1,000 parts per million of total solids

have a taste due to the dissolved minerel matter. Residents
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accustomed to the waters mey use those that have much more
than 1,000 perts per million of dissolved solids without any
. marked inaoﬁvenienoe;.al%hoﬁgh most persons not used to highly

mineralized weter would find such waters highly objectionable.

Mineral Aybelances Prosent

Calciud tnd Magnesium

The saleium (Ca) end magnesiun (Mg) content of water
{8 dissolved from rocks dnd soils, but mostly from limestone,
dolottite; and gypsuwhs THe 8alcium and megnesium salts impart
hardness to water. The mognesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSO4), and they
are more éetrimenﬁa} to hoalth than the lime or calcium salts.
The caleium salts have no laxative or other deleterious
effects. The scale found on the insidse Af steam boilers and
tea~kettles is formed from these mineral salts.
Sodivm
The salts of sodium are next in importance to those
of calcium and magnesium. Of these, sodium sulphate (Glauber's
salt{ Na2804) is usuelly in excess of sodium chloride (common
salt,.NaCI), These sodium salts are dissolved from rocks gnd
soils. When there is a large amount of sodium sulphate present
the water is laxative and unfit for domestic use. Sodium
cerbonate (NasCOz) "black alkali', sodium sulphate "white
alkeli", and sodiwm chloride are injurious to vegebstion.
_Sulphates
Sulphates (S04) are one of the common constituents of
natural weter. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and ecalcium. sulphate (Caso4).
When the water contains large quantities of the sulphéte of

sodiwm it is injurious to vegetation.
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Chlorides

' Chlorides are common constituents of all natural water
end are dissolved in smell quantities from rocks. They usually
ocecur as.sodium chloride and if the quantity of selt is much
over 400 parts per million the waﬁer has a brackish taste.

Iron

Iron (Fe) is dissolved from meny rocks and the surface
depésits derived from them, and also from well casings, water
pipes, and other fixbtures. Mors than 0.1 part per million
of iron in solution will settle as & red precipitate upon
exposure to the air, A waber that contains a considerable
amount of iron will stain porcelain, cnamelled ware, and
oloﬁhing that is washed in it, and when used for drinking
purposes has a tendency to cause consfipation, but the iron
can be almost completely removed by aeration end filtration
of the water.

Hardness

Caleium and magnesium salts impart hardrness to water.
Hardness of wabter is commonly recognized by it; soap-destroying
powers as shown by the difficulty of obtaining lather with soap.
The total hardness of a water is the hardness of the water in
its original state. Total hardness is divided into "permanent
hardness" and "temporary hardness". Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it repregsents the smount of mineral salts that cannot be
removed by boiling. Temporary hardness is the diffe?eqce
between the total hardness and thé-permanent hardness snd

.represents the ampunt of mineral salts that can be removed by
boiling. ‘Qbmporary hardness is‘dﬁe ﬁainly to the bicarbonates of

caleium and magnesium ané iron, and permenent herness to the sulphates

and chlorides of calecium and magncsium. The permanent hardness
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can be partly eliminated by adding simple chemical softeners
such as ammoniae or sodium carbonate, or many prepared softeners.
Water thet contains a large amount of sodium ecarbonate and
small amounts of calcium and magnesium salts iz soft, but if
the caleium and magnesium salts ars present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usually classed as excessively
hard. Many of the Saskatchewan water szmples have a total
hardness greatly in excess of 300 parts per million; when the
total hardness exceeded 3,000 parts per million no exaet
hardness determination was made. Also no determination for
temporary hardpess was made on waters having a total hardness
less than 50 parts per millicn. As the determinations of the
soap hardness in some cases were made after the samples had
been stored Moy some time, the temporary hardness of some of
the waters as they come from the wells probably is higher than

that given in the table of analyses.
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Analyscs of Teater Samyles from the Manicinality of Frontier,

No. 19, Saskatchewan.

TOCATION Dot |Total | HARDNESS CONSTITUENTS AS ANALYSED CONSTITUENTS AS CALCULATED IN ASSUMED COMBINATIONS _[Source

o Qtr.Sece.fr JReeMer.| of dis'vd{ reras : l ] of
Well,Ft.solids Total |Perm.ffemn.| Cl. [33nity |Ca0 [MsO|{SOy {Nag0Solids CaC0z CasOy igCozg 280y |NaoC0z [Na oSOy NaCl Water
1|WW.l32(219 |3 &3 4,080 850 &0 | M1 | 130 | 220 4o |41 |2353,1354] 3,796 T2 125, 538 2,845 | 215 % A
2{NW. 36|20 |3 110 7,260{1,900{14C0 { 100 | 190 | 520 |KK0 {364 {K152!2001 5,762 | 520 | 229 1,085 4,014 | 314 = 1
1N 3|31 (3 4z 2,040 700} 550 | ®0 {10k | 270 20209 1007|564 | 1,832 35 !196 343 1,085 | 172 = 1

Water samples indicated thus, = 1, are from glacial drift.
Hardness is the soap hardness expressed as calcium carbonate (CaCO3 ).

For interpretation of this table read the section on Analyses and Quality of Water.
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Water from the Unconsolidated Deposits

Three samples of ground water from the glacial drift of
this municipality were collected and uinalysed. The following
generalizations regarding the dominant caracteristics of the ground
water of the area are based upon these analyses, supplemented by
information given by the residents of the area, and upon analyses
of water from similar horizons in adjoining municipalities.

Ground water obtained from shallow wells sunk in the
pockets of sand and gravel of the upper part of the drift in this
minicipality shbw a wide variatibn as to duality. Most of the
waters are hard and contain mineral salts in solution. Sodium
sulphate (Glauber's salt) and magnesium sulphate (Epsom salts)
are generally present in the largest amounts. The concentration
is in many places sufficiently high to give the water a slightly

hfitter taste. In the absence of better supplies, however, this
water is used in the houseliolds with no apparent ill effects. As a
rule waters obtained from the sand and gravel doposits in the
coulées are of better quality than those obtained from the sands
in the undrained depressions. Concentration of mineral salts by
evaporation in some places has rendered water from this latter
source unfit for domestic use. At other points, shallow wells sunk
into the boulder clay beside sloughs or dugouts yield a water of
better quality. The clay acts as a filter to the water seeping into
the wells, and if the water is uncontaminated by sewage or other
decaying organic material these wells form excellent sources of
domestic supply. Wells sunk into the compact, bluish grey boulder
clay remote from surface accumulations, and not encountering sandy
beds, yield very little water. The small secepages obtained are
generally too highly charged with dissolved mineral salts to be
used either for drinking or for stock.

The three analyses given on the accompanying table are
from wells sunk into the extensive beds of gravels occurring in

the lower part of the glacial drift. The waters show a general
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similarity in the constituent minerals comprising the total
dissolved solids and in the relative proportions in which these
salts are present in any one sample. These waters are very
hard. The hardness is largely permanent and hence not materially
lessened by boiling. Glauber's salt (NagSO,) is the mineral
present in largest amounts in these waters. In the first two
analyses given, the NasSO4 forms 2,845 and 4,214 parts per million
of the total dissolved solids. This combined with 539 and 1,085
parts per million of Epsom salts (MgSO4q) reépectively tend to
make these waters strongly laxative and quite unfit for human
consumption, No permenent ill effects on stock, after continual
use, were reported, however. These twc salts are present in lesser
amounts in the third water analysed. This water would undoubtedly
prove to be laxative to persons unaccustomed to its use. It is being
used for household purposes, but as its total dissolved content
places this water near the upper limit of waters considered drinkable,
it should not be used if better supplies are available within reason-
=ble hauling distance. Common salt (Nacl) is present in all three
of these wells. In the first two waters the salt is in sufficient
concentration to give a distinctly salty taste to the water, which
in itself greatly lessens its thirst quenching properties. The
salt present in the third water is sufficient to give to the water
a "brackish" taste. The other mineral salts present in solution in
these waters are not in sufficient concentration to have any ill
effects on persons or stocks They contribute largely to the hardness
of the water.

Any laxative effect that these waters may have upon stock
may not prove injurious, particularly during winter months when the

stock are fed on dry fodder.
Water from the Bedrock

Wells deriving their water supply from the bedrock are
confined almost entirely to the northern parts of township 3,

ranges 19 and 20. Water from the fine grey sands of the Eastend is
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reported to be soft or only moderately hard. Small amounts of
mineral salts are present in the waters, causing them to be
8lightly "alkaline". Ingeneral, however, these waters are
satisfactory for domestic use and for watering ftock. Supplies
from wells located on secs. 31 and 32, tp. 3, range 19, and
secs, 25 and 36, tp. 3, range 20, are characteristic of the sands
of the Eastend and the upper sandy beds of the Bearpaw shals,
Wells tapping aquifers at lower elevations ift the shale yield a
much more highly mineralized wate#i Olsuberts salt and Epson
salts are presanﬁ in solution in iarge guantities., The water is
highly laxative on humans and tends to create scour in stock,
Iron and common salt in lesser amounts add to the disagreeable
properties of water from the shale. Such water is to be expected
in deep drilling, i.e. below a depth of 200 feet, throughout this
northern area. It is improbable that wells sunk into the shale
in any other part of the township will yield water of appreciably

better quality.
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: B 4-4
WELL RECORDS—Rural Municipality of.... FOYIIER, ¥0. 13, SASKATSHETAT.
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
i TYPE |DEPTH | ALTITUDE bl e TF:)I\I/“IP- %Siigg
OF OF WELL ER ;
No. hora LW SAD . YIELD AND REMARKS
x 14 | Sec. | Tp. | Rge. | Mer. WELL WELL | ¢ lievel) Be?c:’; (( i— )) Elev. Depth Elev. Geological Horizon SEWaEST “{AEER bt
Surface (in °F.) IS PUT
1 NE. |1 & N9 (3% |Drilled 92 | 2,990 - 82 2,908 g2 p,908 |Glacial gravel Hard, clear, 46 |D, S Sufficient for local needs.
g iron, "alk-
g aling"
2 . |2 v LA ‘Dug | 2,988 - 12 |2,975| 12 P,970 |Glacial sand Soft, cloudy | 45 D, S Sufficient for local needs.
3 M. (5 v N Bored 152 | 2,980 ~120 |[2,830 | 150 Pp,830 |Glacial coarse Bard, clear, Uy D, s Sufficient for local needs.
4 sand falkaline”
b e |G| LR Bored | 146 | 3,015 -130 2,885 | 142 Pp,873 |Glacial coarse Hard, clear, 46 |D, s Sufficient for local necds.
sand
5 PFW..ae " L Dug 10 | 2,975 = B 18587 & .p,957 |Glacial sandy Hard, clear 46 | Sufficient for houschold needs,
clay
5 e, 10 | * |n Iprilled | 130 |2;995 -155 (2,840 | 155 P,840 |Glacial sand Hard,cloudy, uy |s Insufficient su»oly. Well now abandoned.
i tallealine®
KB, 10 HE W Dug 1o | 2,958 - 4 2,954 4 p,954 [Glacial blue Hard, clear Yo |D Insufficient summly for local needs.
clay
& 7. 12 | | " |n | Bored |150 [2,990 | - 40 [2,950| 50 p,940 |Glacial gravel  |Hard,cloudy; | 46 |s $ufficient for local necds.
Yalkaline®
9 NW. 13 i " " ISnring 2,980 0 2,950 Glacial gravel Soft, clear s |D, s Sufficient for local needs.
10 .15 " (v |w Dug 12 |3,006 | - 10 [2,995| 10 P,995 |Rccent alluvium [Soft, clear 46 |{»p Insufficient for local neceds.
] stream sand
1 PR 38 N LI Dug 15 |3,040 - 10 (3,030 10 5,030 |Glacial blue Hard, clear Ly |, § Insufficient for local needs.
clay -
12 NEL 1St L it Bored . | 30 |[3,015 - 12 (3,003 | 12 3,003 |Glacial sand Hard, clocar ‘45 1D, S Insufficiont for local necds. Dry holes
i i 100, 245, and 530 feet deon.
13 E. 19 i # fo N Beiifled - 2008 (85, 010 - 190 |2,520 | 190 P,5620 |[Glacial gravel Hard, clcer, 46 | D, s Insufficicnt for local needs.
"alkaline®
ik Bw. 20 " oW 1DPElled | 200 13,015 - 80 {2,9%5° 185 [,830 |Glacial grafcl Hard, clear IS Bufficient for 1local needs.
15 PBE. §3 |% noj Bored 135 | 2,990 - 15 (2,975 170 [,820 |Glacial gravel Hard, cloudy, TR T - Sufficiont for local needs.
. g falkalinc!
16 7. p3 |" "o Bored 198 | 2,985 - 4o [2,945| 190 [2,795 |Glacizl gravel Hard, clear, ui s Sufficient for local needs.
i talkaline™
17 BW. p5 | "ol Dug 15 | 2,955 - 13 [2,9%2| 13 [2,952 |Glacial sandy Hard, clear 45 | D, S Sufficicnt for local needs.
clay
16 SHapE [t " W IDrilled | 220 | 2,995 Bearmaw Wsoap~ ' Dry hole.
gstonc" at basec
19 SE. 1 i U 1 Dug 1l | 2,290 - 1 (2,989 1 12,989 |Glacial sand Harl, clecar, 47 |8 Sufficicnt for local necds.
iron
20 BE. B3 (" " | ® IDrilled | 230 | 2,980 - 55 |2,925 | 230 2,750 |Glacial gravel Soft, clear 45 | D, s Sufficient for local needs.
S - - R Bored 176 | 3,050 -1456 |2,904 | 161 |2,889 |Bearnaw sand- Hard, ¢lear, | 46 D, S Insufficicnt for local nceds.
5 stone "alkaline"
2 7. 12 | o Bored 143 | 3,080 ~ 98 (2,982 142 [2,895 |Glacial gravel Hard, clear, us |2, s Sufficicnt for local nceds.
% falkaline™
3 BE. p2.00 o Dug 15 | 3,015 - 4 |3,011| 16 [2,999 |Glacial gravel Hard, clear b6 |'D, s Sufficient for local needs.
L mE. b |n AR Dug I 3,050 - 13 [3,037| 13 (3,037 |Glacial gravel ®ard, clear 46 | D Iansufficient for local needs.
U e LR Bored 150 | 3,050 ~-105 |2,945| 145 (2,905 | Glacial gravel Hard, clear, 6 |5, s Sufficicnt for local needs.
P = "alkaling®
6 BE. }o |" LS Dug il | 2,870 0 2,870 Glacial clay ‘Hard, clear D Insufficicnt for local needs.

NoTE—AII 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.



2 B 4-4

WELL RECORDS—Rural Municipality of e

LOCATION T oy Rien |  PRINCIPAL WATER-BEARING BED 2
WELL EREL = R CHARACTER Tthl/«fR Umqmlg}?
WELL
No. o e (abolje sea | Above (+) ) . OF WATER WATER| WATER THLDOND REMREES
Y | Sec. | Tp. | Ree. | Mer. WELL WELL Ievel) Bglov;r_ (=) | Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
uriace .
T 18w iy (1 jenld Dug 25 | 3,050 - 5 | 3,045 20 3,080 | Glacial sand, Hard, clear 46 | D, s Insufficient for local needs.
clay
& |NE.[l21 | LI Dug 15 | 2,875 - 12 | 2,853 Glacial sand , Hard, clear D
clay
9 SW.|22 | " L " Bored 125 2,905 - 84 | 2,821 128 |2,777| Glacial gravel D, s Sufficient for local needs.
10 |Nw.|ok | L 5 Duz 10 | 3,040 - 5 | 3,034 6 |3,034 | Glacial gravel Hard, clear Y6 |'D, B Sufficient for local needs.
11 |NE. |24 | i B Dug 15 | 3,00% = 2[R0 0R Glacial sandy ¢ | Hard, clcar s | D, s Sufficient for local needs.
. clay
12 |wE.|2%5 | " molow Dug 18 | 3,005 - 10 | 2,995/ 10 [2,995 | Glacial clay Hard, clear 45 | D, S Insufficient for local needs.
13 (NE.|26 | " oo Dug 12 | 3,040 - 3 |3,037 3 3,037 | Glacial gravel Hard, clear, Uy ('3 Insufficient for local needs. Dry holes to
"alkaline" 50 feet deen.
14 |WE. |25 " i U ug 20 | 2,800 0 2, 800 Glacial clay Hard, clear 2 Insufficient for local neceds.
15 |NW. (30 Il n n oz 30 | 2,800 0 2,850 Glacial sand Hard, clear, S Insufficient for local necds.
falkaline™
16 (NE.[356 | L e Jug | 2,960 = B 2975 5 2,975 | Recent alluviun |Hard, clear 47 | D, s Insufficicnt for lccal needs.
stream sanis
TR 68057 o e o AL 2N Bored 92 | 3,024 - & 2,937 87 (2,937 | Glacial gravel Hard, clear, Yo | s Sufficient for local needs.
. salty, m"al-
2 |8E, 36 | M AT Bored 185 | 3,067 -135 | 2,932 135 |2,932 | Bearnaw shale? Hard?aéiggg,‘ bo | o Insufficient for local nceds.
"alkaline"
1 (8¥W.|2 |2 |16 | 3 | Bored 176 | 2,9&0 Bearpaw shale Jry hole.
at base
plgm. | 3 |® woow dug 15 | 2,980 - 13 |2,967| 13 |2,957| Glacial blue Hard, clear Lyq B Insufficient for local needs.
clay
3 |NW.|3 | ol Dug 18 | 2,980 - 14 | 2,955 14 [2,966| Glacial gravel Hard, clear bz | B 8 Insufficient for local needs.
4 |sw.|5 | ol o Bored 150 | 2,990 - o0 |2,930] 130 |2,830 | Glacial gravel Hard, clear, ug Lot 8 Sufficient for local needs.
iron
5 |NE. |12 |* | - Bored 130 | 2,970 - 30 |2,940| 127 |2,843 | Glacial gravel Hard, clear, Us | s Sufficient for local needs.
p Talkaline"
o |NW. |13 g n " | Drilled | 108 | 2,945 - 5 |2,940( 102 (2,843 | Glacial sand Hard, clear, heg | D, s Sufficicnt for local needs.
"alkaline" 4
7 |SW. b | U Dug 18 | 2,965 0 2,965 o |2,959 | Glacial clay Soft, clear 49 | p, s Insufficient for local needs.
& |NE. L7 | T Dug 12 | 2,985 - 10 |2,975| 10 |2,975| Glacial gravel Hard, clear 46 | p, S Insufficient for local needs.
9 |[NE.[19 | t | | Bored 100 | 2,980 - 50 [2,930| 90 |2,890 | Glacial gravel Hard, clear, T B Sufficicnt for local needs.
"alkaline™
10 [N7. |20 | " LU Bored 100 | 2,990 - 50 |@2,940| 90 |2,900 | Glacial sand Hard, clear, | 46 | B Sufficient for local needs.
"alkalinch
RIS ST | 288 | ¥ it Bored 3% | 2,955 - 4o |2,915| 80 |2,875 | Glacial sand - Hard, clear, 46 | s Sufficient for local needs.
Malkaline®
12 |NW. [23 | B Bored 105 | 2,930 - 25 |2,905| 100 |2,830 | Glacial gravel Hard, clear, W | o, s Sufficient for local needs.
. "glkalinc!
13 |ST. 24 | ROl Bored 20 | 2,920 - 10 |2,910| 10 [2,910| Glacial sandy Hard, clear L7 | D, 8 Sufficient for local needs.
clay ;
LTS by A = A ol Dug 12 | 2,920 - 6 |2,914 6 |2,914 | Glacial sand Hard, clear u7 | o, S Sufficient for local needs.

NOTE—AI 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

FTRONTIER, FO. 19, SASK-TCHEWAY

HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
S TYPE |DEPTH| Autrrups | rres Wikl RISe e T%I‘F’IP- %Slf TI({)
OF OF WELL ER IC !
No. above sea | Above (4) YIELD AND REMARKS
& b4 Sec. | Tp. | Rge. | Mer WELL WELL 3 l}evel) Besl‘(:r;a(c :) Elev. Depth Elev. Geological Horizon i V(Vl: ’fp}? $ ?;Aggg
15 [NW. |25 2 (19 | 3 Borecd 32 | 2,930 - 11 2,919 77 12,853 | Glacial gravel Hard, clear, 4o | s Sufficicnt for local needs.
Nalkaline!
15 (s7.[28 | LA Bored 110 | 2,960 - 50 |2,910| 100 |2, 50 | Glacial sand Hard, clear, 45 | D, s Sufficient for local necds.
falkalinet |
17 |[NE. |28 |* LN Bored g4 | 2,960 - 4 |2,920| 75 |2,385 | Glacial sand Hard, clear, 46 | s Sufficicnt for local needs.
Ralkaline® .
18 |SE. [30 | moow Bored 104 | 2,985 - 50 |2,935| 95 |2,890 | Glacial sand Hard, clear, 46 | s Sufficient for local needs.
Nglkaling®
19 |NE. 31 | " oo Dug 16 | 2,990 - 13 |2,997| 13 {2,977 | Glacial sand Hard, clear 44 | p, s Sufficient for local nceds.
20 |NF.[32 | " LR Bored 33 | 2,980 - Bo |2,940| 75 |2,905 | Glacial sand Hard, clear W | s Sufficient for local needs; #.
21 |N¥.[33 | L Bored M | 2,985 - 4o |2,945| 75 (2,910 | Glacial clay, Hard, cloar, 45 | D, S Sufficient for loc2l nceds.
) sand "alkaline®
22 |[SE.[3H | " L Borcd 90 | 2,945 - 20 |2,925| 85 |2,850 | Glacial sand Hard, cloudy, 45 | s Sufficient for local needs.
"alkaline®
23 (s7.[35 | nopon Borcl 15 | 2,935 0 2,9%35| 16 [2,919 | Glacial gravel Hard, clear bo | D, S Sufficient for local needs.
Wl et - - T Dug M| 2,775 LI e Recent alluvium | Hard Ty 8 Insufficiont for local needs.
strecam sands
20 SiSHEE | 2 " u Dug 20 | 2,750 L@ pd TUE Recent alluvium | Hard DS Insufficicnt fur local nceds.
stream sands
o | [ [ AP T il Dug 20 | 2,670 - 10 | 2,854 Glacial sand Soft, clear D Insufficient for local nceds.
4 Isw.|3 i AR Borel LER | 25650 - &5 |2,745| 150 [2,050 | Glacial gravel Harl, clear DS Sufficicnt for local needs.
5 oOIEW. (9 ™" mo| owel Baored 154 | 2,800 ~ 43 |[2,752| 150 |2,650 | Glacial gravel Hari, cleor, D, S Sufficient for local needs.
iron .
6 (BN, g2 4" B Dug 15 | 2,810 - K- 12,805 Glacial clay Hard, clear D Insufficient for loecal needs.
7 iEm,. 2 | L Dug 12 | 2,755 - 6 |2,799 4 |2,761 | Recent alluvium | Soft, cloar 5 Sufficicnt for local ncels.
strecam gravels
& |sw.|th | ® Ll | Borci 120 | 2,15 Glacial clay at Dry hole.
basc
9 |[sE.[16 | vl Dug 107 | 2,810 Glacial clay Dry hole.
10 |[SE. |20 (" L L Bored » | 2,200 - 45 | 2,755 Glacial sand Hard, clor, S Insufficient for local ncels.
"alkaline"
T EE R R L " 1t Borcld 115 | 2,825 - 90 (2,735 115 {2,710} Glacial gravel Hard, clear, S Sufficient for local neecds.
talkaline" )
12 |NW.[22 | " L Bored 104 | 2,830 - 29 | 2,801 100 |2,730| Glacial sand Hard, clear, S Sufficient for local needs.
] : "alkaline® )
13 13813 | N Dug 15 | 2,790 0 2,790 Glacial clay Hard, clear D Insufficicnt for local neels.
14 |SE. |24 n Tt Bored % 2,795 - 5& | 2,737 Glacial clay Hard, clear DS Insufficicnt for iccal necds.
15 |NE. |25 | " . ol iy Bored 100 | 2,815 -85 | 2,750 %5 |2,760| Glacial sand Hard, salty, S Insufficicnt for local needs.
"alkaline®
15 |sw.|ea | nolom Bored % | 2,975 - 55 | 2,920 86 |2,£895| Glacial gravel Hard, clear, us | s Sufficient for local needs.
"51kalinc®
17 |sW. (32 | o Borcl 104 280 - 55 | 2,915 &5 |2,905| Glacial gravel Hard, clear, 46 Sufficiont fer local needs.
Malkalipe"
12 SH .55 gt n " Bored 140 2,5¢0 - 50 2,930/ 130 |2,850| Glacial gravel HB{%, ége?i’ U5 | 8 Sufficient for local needs.
salty, "alk-
aline"

NOTE—AIl 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.



FRONTIER, NO. 19, SASKATCHETAN, B 4-4
WELL RECORDS—Rural Municipality of e
LOCATION G 1O W en | PRINCIPAL WATER-BEARING BED
WELL " TYPE DEPTH | ALTITUDE TEMP. USE TO
it OF OF WIELL L CHAhataNK oF oy YIELD AND REMARKS
i M | Sec. Rge. | Mer. WELL WELL (at;(e)::l)w. Below (—) | Elev. Depth Elev. Geological Horizon R WETER AL
Surface (in °F.) IS PUT
19 NE. An 2 PO 3 Bored 100 |2,£00 . Mg 2,750 Glacial drift Salty clear, S Sufficient for local needs.
Halkaline®
20 WW. 3o sl Bored 110 [2,815 - 55 2,750 | 83 2,732 [Glacial sand Salty, Malk- S Sufficient for local needs; ¥#.
nlinet )
T BR. 3. B gL -3 Bored 35 |%,059 - 30 [(,029 | 30 3,029 [Glacial sani Hard, cloudy ho |w
e SE. 9 v " | Dug 20 |2,9&0 - 0 [2,936 0 2,986 [Rocent alluvium [Hard, clear 4o (D, s Insufficient for local needs.
stream silt
3 $E. 10 |" noon Bored 100 |[3,004 - 75 2,929 |100 2,904 |Glacial gravcl Hard, clear, 42 (D, § Sufficient for local needs.
"alkalije"
K e 12 n v | Bored |113 |3,004 - 53  [2,951 {11& 2,836 |Glacial gravel Hard, clear, b2 |p, s Sufficient for local needs.
"alkaline"
5 §%. W |0 no|n Bored 20 2,973 - 50 [2,923 | 30 ¢,393 |Glacial gravel Hard, clear, Yo |@, 9 Sufficient for local nceds.
"alkaline"
6 5E. 19 |" LA Dug 52 18,990 - 20 [2,970 | 52 §,93¢ |Glacial clay Hard, clear, 4o (D, s Sufficient for local needs,
"alkaline"
T BT i b Jug 26 |3,002 - 12 (2,990 | 26 p,974 |Glacial sand Soft, clear ho |D Sufficient for Jomestic nceds.
& NE. 23 |" "o Boreld 76 13,005 - 45 2,960 | 76 P,529 |Glacial gravel dard, clear, L "|I'D, & Sufficient for local necls.
Malkaling" '
9 NE. 27 |" " |v | Bored 65 |[3,001 - 45 2,956 | 65 P,936 |Glacial gravel Hard, clear, Yo, 8 Sufficient for local needs.
¥alkaline"
10 NB. 34 |v LR Bored 75 |2,998 - 45 {2,953 | 75 P,923 |Glacial gravel Hard, clear, Lg 1B, § Sufficient for local needs.
"alkaline!
i BE. (1 3 19 |3 Dug & | 2,955 0 2,955 0 P,955 |Recent alluvium |Hard, clear, 46 |s Sufficient for local needs,
stream s ands Walkaline"
o N¥. |3 | non Bored 108 | 2,980 -4 2,940 | 106 P,874 |Glacial sands Hard, clear, S Sufficicnt for local needs,
"alkaline!
3  pNE. |4 |® noln Bored 107 |3,035 - 47 |2,988 | 104 P,931 |Glacial sands Hard, clear, B 19, 8 Sufficient for local needs.
- "alkaline®
4 BW. |5 (" AR Bored 70 |3,010 - 4o {2,970 Glacial sands Hard, ironm, S Insufficicnt for local necds.
falkaline®
5. NEL IS T RS = Bored 30 | 3,045 -3 [3,015| 80 P,905 |Glacial gravel Hard, "alk- 5 Sufficicnt for local needs.
aline" p
6 el ¥ non Bored g2 | 3,040 -3 (3,010 80 pP,95%0 |Glacial gravel Hard, M"alk- S Sufficicnt for local needs.
alinct
7 NE. |7 " " " Bored %0 | 3,000 - 50 |2,940 #lacial clay Hard, "alk- S Insufficient for local needs.
aline" i
O L U w | Bored % 12,985 - 25 (2,950 | T4 $,911 |Glacial gravel Hard, clear, N
falkaline®
g NE. 10 |" At Bored 72 | 2,970 - %32 12,938 | 72 2,898 |Glacial gravel Bard, clear, BES Sufficient for local needs.
Talkaline®
10 PBwW. 12 | "o Dig 21 | 2,970 - 13 |2,957| 13 [,957 |Glacial clay Soft, clear 4y D, s Sufficient for local needs.
p G 5 - L now Bored 92 | 2,970 - 64 |2,906| 64 2,906 |Bearpaw sand Hard, clear, 46 [ D, 8 Sufficient for local needs.
Talkaline®
12 [NF. 13 (" LN Bored 105 |3,075% - 938 |2,977| 98 [2,977 |Glacial clay Hard, clear, 46 | D, s Sufficiont for local needs.
g ¥alkalinet .
13 BE. 16 | W Dug 1 S ChUE 0 3,015 Blacial clay Hard; clear D, s Insufficient for local nceds.
i T S Dug 30 [3,065 | - 20 |3,035 Glacial sand Hard, clear D, S ‘|sufficient for local necds.
15 & " IR Dug 27 | 3,040 - 23 |3,017 Glacial clay Hard,l“al%— 5 Insufficient for local needs.
aline
“ NoTE—AIl depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

given above are in feet.

(#) Sample taken for analysis.



WELL RECORDS—Rural Municipality of

5

FRONTIER, NO. 19, SASKATCHETAN

B 4-4

HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
e Tt iy AL\?\}ITUDE St CHARACTER TEOI:“IR 1verHEI;:rI({)
OF OF ELL
No. above sea | Above (+) , YIELD AND REMARKS
9 P Sec. | Tp. | Rge. | Mer. WELL WELL 5 lﬁ)vel) Bg?x;ga(c -;-) Elev. Depth Elev. Geological Horizon RNELES VX: ’51:: ;2 \;VSA;‘S?
16 |Ww. 19 |3 (19| 3 Bored 100 | 3,0u5 - 60 |2,985| 80 |2,965 | Bearpaw shale Hard, clear, 5 Sufficient for local necds.
"alkaline®
1T |&sF.20 (M il [, Borod 90 | 2,990 - 40 | 2,950/ 90 |2,900 | Glacial gravel Hard, clear, D, S Sufficicnt f or loeal needs.
%alkaline"®
15 a2 (v | M Boraol 132 | 3,085 - 80 |3,005| &0 |3,005 | Bastond shale Hard, clear, S Sufficicnt £ or local needs.
"alkaline®
19 |(s®. |22 | AR Bored 90 | 3,045 - 40 |3,005 90 |2,955 | Glacial gravel Bard, clear, By B Sufficient for local needs.
"alkaline!
20 |SW. (22 |*® k1. Bored g4 | 3,015 - 54 |2,961| 30 (2,935 | Glacial blue Hard, clear Dy B Sufficient for local needs.
sand
21 |NW. 22 | IR Bored % | 3,005 - 20 | 2,985 80 |2,925 | Glacial gravel Hard, clear, b, B Sufficient for local needs.
%alkaline®
22 |(SE.[23 |" " | % | Bored Y2 | 3,095 | - 40 |3,055| U0 |3,055| Glacial sand, Hard, clecar 45 | D, s Sufficient for local necds
gravel
23 |NE. [26 | Wl | Drilled | 232 | 3,190 -214 | 2,976/ 214t (2,976 | Bearpaw sani- Hard, clear ho | s Sufficient for local needs.
stone
o4 |NE. [28 | w | " | Bored 129 | 3,160 -114 | 3,046 Eastend clay? Hard, "alk- S
alinet
2h [NE. 30 |V " " Bored 135 | 3,075 -130 | 2,945 Bearpaw shale Hard, %"alke S Insufficient for local needs.
aline"
26 |[sw.[3 | " oo Bored 180 | 3,090 - 58 |3,022| o8 [3,022| Bastend shale Soft, clear 15 [P Sufficient for local necds.
27 |[sw. |32 | " | Bored i71 | 3,200 -141 | 2,959| 171 [2,929 | Bearpaw fine Hard, clear, ! Sufficient for local needs,
sand Hglkaline™
28 |NW. (34 | * | ® [Drilled | 152 | 3,010 -14hy | 2,856| 162 |2,848 | Bearpaw shale Hard, clear .8 Sufficient for local nceds.
29 |SE. 35 | ! n Boredl 205 | 3,170 Bearpaw sand at Dry hole.
basc ;
30 |(sw. 35 (" noow Bored 195 | 3,160 -183 | 2,977 Bearpaw clay? Hard, Yalk- S Sufficient for local needs.
aline®
1 |NW. |5 |3 [20 | 3 | Borel 156 | 2,990 - 76 | 2,914| 151 |2,839| Glacial blue Hard, clear, us | s Sufficiont for local needs.
clay alkaline® "
2 (NW. |7 |w | w | Bored 32 | 2,990 - 26 | 2,904] 26 [2,961| Glacial blue Hard, clear, 7 | @ Insufficient for local needs,
clay talkalinc®
3 |sw. |8 | " "o Dug 15 | 2,990 0 2,990 0 [2,990| Glacial sandy Soft, clcar 48 | D, s Sufficient for local nceds.
clay
4 |§¥e. 10 | " w|-» Dug 8 | 2,790 - 4 | 2,785 Glacial gravel Hard, clear D, s
5 [w. 2 [" | v | | Bored 9 | 2,830 | - 30 | 2,800 Glacial sand Hard, clcar, S Sufficient for local needs.
salty, "“alk-
aline"
6 |[sE.p3 " ® e Bored Yo | 3,020 - 20 |3,000] 35 |2,985| Glacial blue Hard, clear, S Sufficicnt for local needs.
sand "alkaline®
7 |[SE. 13 | * o) PR Bored W1 | 3,020 - 16 | 3,004/ 40 |2,980| Glacial gravel Hard, clcar, S Sufficient for local needs.
; v "alkalinet
& |SW.[p3 | nolom Bored 83 | 3,000 - 59 | 2,941 %9 [2,941| Glacial clay Hard, clear, By 18 Insufficient for local needs.
E : "alkaline"
NE. DB (" | m | ow : 5 ; les
9 Bored 98 | 3,000 08 |2,9%32| Glacial gravel ?:gi, clear, D, R O e e T
10 . |9 L Dug 11 | 3,010 0 3,010 Rccent alluvium | Soft, clear D, Sufficicnt for local needs.
' gstrcam sands
11 o L Dug 16 | 2,970 | - 12 | 2,958 12 |2,958| Glacial gravel | Soft, clear 46 | D, S sufficient for local needs.
12 . ) | "o Dug 24| 2,975 - 22 | 2,993 22 |2,953 | Glacial gravel Hard, clear 46 | D, S Sufficient for local neceds.

NoOTE—ALIl 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.



WELL RECORDS—Rural Municipality of

6

FRONTIER, NO. 139, SASKATCHEWAN,

B 4-4

LOCATION Do b To Wl | - sRiReTRAr :
WELL TgiE DEg;,TH ME LI TR R g SE CHARACTER T%ngp. tv{rslfxc’:r}?
YIELD AND REMARKS
No- | 3/ | sec. | Tp. | Ree. | Mer.| WELL | WELL bl Pﬁ%%:’ia(i ej)) Elev. | Depth | Elev. Geological Horizon OF Wl S VX::‘TIS‘ f ‘{?‘},‘3‘?
13 |[SE.|23 |3 |20 | 3 Dug 12 | 3,005 = 5§ | 33000 5 13,000 | Glacial gravel Soft, clear 46 | D, S Sufficient f or local needs.
i (Nw. |23 | LI Dug 75 | 3,010 - 25 | 2,985 70 |2,940 | Bearpaw blue Hard, clear, 46 | D, s Sufficient for local needs.
sand halkaline"
15 NE. |25 n " o Bored 115 3,060 - 75 2,985 70 | 2,990 | Bearpaw shale ‘'Soft, clear D358 Sufficient for local nceds.
16 |sw.|e7 | wofowm Dug 75 | 3,015 - 40 | 2,975 70 |2,945| Glacial sand Hard, clear, 46 | D, s Sufficient for local needs.
Yalkaline®
17 |NE. |27 | " AN = Bored o0 | 3,025 - 30 | 2,995 58 |2,967| Glacial gravel Hard, clecar, DS Sufficicnt for loecal needs.
Walkaline®
15 [SW, (30 (¥ S Dug 71| 3,010 Sl stery 3 [3,007| Glacia} gravel Soft, clear 471 D, s Sufficient for local needs .
19 |[SE.[31 | mlon | Bored 155 | 3,025 - 65 | 2,960 160 |2,865| Bearpaw blue Hard, clear, L6 | s Sufficient for stock needs.
clay "a31lkaline®
20 |SE. |32 i n Yl Bared 150 | 3,015 - 75 | 2,940 140 |2,875| Bearpaw blue Hard, clear, S Sufficient for stock needs.
sand ®alkalinet
21 [sW. |36 | W Borcd 35 | 3,045 - 80 | 2,985 B0 [3,005| Easténi shale Soft, clear D, S Sufficient for local needs.
1 |nw.|2 |3 |21 | 3 Bored 52 | 2,968 - 20 | 2,948 52 [2,916]| Glacial gravel Hard, clear, L2 | D, 8 Sufficient f or local needs.
"alkaline"
2 |Nw.|3 | woon Bored bg | 2,96¢ - 28 | 2,940 28 |2,940| Glacial gravel Hari, clear, be 0 Dois Sufficient for local neccdsi #.
"alkaline®
3 |[sw.| b | Topom Dug Yo | 2,963 - 17 | 2,946| U2 |2,921| Glacial gravel Hari, clear, b2 | D, s Sufficicat for local needs.
%alkalinet
L N, |4 | no|ow Dug Yo | 2,986 - 31 | 2,955 U2 |[2,94l4| Glacial sand, Hard, clear, 42| o, s Sufficient for lscal needs.
gravcl "alkaline®
5 |sw.| 7 | ¥ wopom Dug 50 | 2,981 - 44 | 2,937 50 |2,931| Glacial sani Hard, clear, hpil D8 Sufficient for local needs.
"alkalinc!
6 |¥E.| 7 | noow Dug 56 | 2,993 - k42 | 2,951 55 [2,937| Glacial sand, Hord, clear, Y2 | D, s Sufficient for local nceds.
gravel falkalinct
g | o Bored 80 | 3,012 - 65 | 2,947 80 |2,932| Glacial gravel Hari, clear, o | s Sufficient for local needs.
"alkaline®
8 | 5E. |28 " 1SR Dug 47 | 2,993 - 38 | 2,955 38 [2,955| Glacial gravel Hard, clear 42 | D, S Sufficient for local needs.
9 |NE.[10 | noom Dug Y2 | 2,973 - 12 | 2,961 L2 |2,931| Glacial sand, Soft, clear Yo | D, S, I | sufficicnt for local needs.
gravel
10 |sw. ik | tolon Bored 48 | 2,979 - 25 | 2,954 48 |2,931| Glacial gravel Hard, clear, 4o | D, s Sufficient for local needs.
"alkaline®
11 [sW. |14 | ® "ol Boroed U5 | 2,985 - 34 | 2,951 L& | 2,940 Glacial gravel Bard, clear, Yo | o, s Sufficient for local nceds.
"alkalinc®
12 |SE. (15 " L [ Dug 100 | 3,015 Bearpaw shale Dry hole.
at base
13 [8E.[16 | oo Dug 37 | 2,996 - 25 | 2,971 25 |2,971| Glacial sand Hard, clear, he| s Sufficient for local nceds.
"alkaline®
i (ww. (16 | ® I Dug | 2,957 - 6 | 2,951 6 [2,951| Glacial clay Soft D, S Sufficient for local needs.
15 [Nw.[16 | n & Dug 13 | 2,957 - & | 2,949 8 | 2,949 | Glacial sand Hard TS Sufficient for local needs.
16 |ww. 16 | " G L T T 120 | 3,028 Bearpaw shale Dry hole.
: at base
17 |SW.|[18 | » " | " | Spring 0| 3,140 4 6 | 3,146 0 |3,140| Glacial black Hard, clear, 41 | », s Sufficient for local needs.
sand falkaline®

NoTE—AIl 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.



WELL RECORDS—Rural Municipality of

7

FRONTIER, NO. 19, SASKATCHEYANn

B 4-4

HEIGHT TO WHICH

LOCATION copipbalanides PRINCIPAL WATER-BEARING BED
WELL TYPE DEPTH | ALTITUDE TEMP. USE TO
it OF B R ) Cgﬁv‘;‘?rTER o b i YIELD AND REMARKS
M | Sec. | Tp. | Rege. | Mer. WELL WELL level) Below (—) | Elev. Depth | Elev. Geological Horizon e NV B il
Surface (in °F.) IS PUT
18 [NE. D8 |3 |21 |3 Dug 30 | 2,976 - 20 |2,9%6| 30 [2,946 |Glacial gravel Soft, clear, 42 | D, B Sufficient for local needs.
falkaline"
19 |sW. pO |V hrdf gk Dug 12 | 2,980 = W PrOe 8 12,972 | Glacial sand Soft, clear, b2 | D, s Sufficient for local needs.
iron, "alk- :
% aline"
20 |[s3. 1 (™ ®w [ " | Bored 46 | 2,960 | - .38 |2,922| 38& |2,922 |Glacial sand Bard, clear, b2 | o, s Sufficient for local needs.
. "alkaline"
21° [BE. 2 | " LI Dug 10 | 2,960 - 6 |2,954 6 (2,954 | Glacial sand, N Abandoned and filled in.
gravel
22 |NW. |23 i LIS [ Dug 25 | 3,018 - 18 |[3%,000| 18 (3,000 | Glacial gravel Hard, clear, b2 | D, S Sufficient for local needs.
Talkaline®
23 S 25 " " 1 Bored 175 | 2,957 - 50 |[2,907| 50 (2,907 | Bearpaw blue Hard, soda, N Filled in soon after dug.
clay bluish col-
our
2 S T e Y L Dug 10 | 3,019 4" 5 0 5 |3,014 | Recent alluvium 4s I'D; .8 Sufficient for local needs.
stream sands Soft, clear
25 [SW. |27 (" L Bl Dug 16 | 3,021 0 3,021 & |3,013 | Glacial sand Soft, clear 423 | D8 Insufficient for local needs.
o6 |sW. |27 | n " Bored 50 | 3,021 Glacial clay at Dry hole.
: base
27 |uw. 27 | " L Bored 52 | 3,033 - b2 [2,991| L2 [2,991 | Glacial gravel Hard, clear, 42 | D, S Sufficiont for local needs.
. : "alkaline®™
2% |SW. [28 | " | ™ | Bored he | 7,713 - 33 |2,980| 33 |2,980 | Glacial gravel Soft, clear b2 | b, s Sufficient for local needs.
29 |SW. 32 | oo Dug 10 | 3,010 - 6 |3,004 6 |3,004 | Glacial gravel N Abandoned and filled in.
30 |NW. |33 Y i " Dug 20 | 3,011 - 11 (3,000 11 |3,000 | Glacial sand Soft, clear 42 | D, S sufficient for local needs.
31 SE. 33 L w ft Dug 20 | 3,000 - 5 12,995 5 12,995 | Glacial clay Hard D, S Sufficient for local nceds.
32 |NF. 34 | M noion Dug 4 | 3,006 - 7 |2,999 7 12,999 | Glacial gravel Hard, clear, Yo | s Sufficient for local neéds.
) _ "alkaline"
33 |NE. 35 | ™ W Dug | 3,003 - 11 |3%,012| 11 (3,012 Recent stream Soft, cloar Y2 | b, S Sufficient for local needs.
sand, gravel
3 |nw. 36 | TR e Dug 15 | 3,001 - 12 |2,989| 12 (2,989 | Glacial sand Soft, clear e | B, 8 Sufficient for local nceds.

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

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used.
() Sample taken for analysis.



