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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF BITTER LAKE, NO. 142

SASKATCHEWAN

INTRODUCTION

Lack of reinfall during the years 1930 to 1934
over & large part of the Prairie Provinces brought about aﬁ
acute shortage both in the larger supplies of surface water
used for irrigation and the smaller supplies of ground
weter required for domestic purposes and for stock., In an
effort to relieve the serious situation the Geological
Survey began an extensive study of the problem from the
standpoint of domestic uses and stock raising. During the
field season of 1935 an érea‘of 80,000 square miles,
camprising all that part of Seskatchewan south of the north
boundary of township 32, was systematically examined, records
of approximately 60,000 wells were obtained, and 720 semples
of water were collected for analyseé. The facts obtained have
been classified and the information pertaining to any well
is readily accessible. The exemination of .50 large an area
and the interpretation of the data collected were‘possible
because the bedrock geology and the Pleistocene deposits
had been studied previously by McLearn, Warren, Rose,
Stansfield, Wickenden, Russell, and others of the Geological.
Survey. The Depertment of Natural Resources of Saskatchewan
and local weli drillers assisted considerably in supplying
several hundred well reéords. The base meps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.,
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Publication of Results

The essential information perteining to the ground

water conditions is being published in reports, one being issued
| for each mumicipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provineial and Federal Departments, where they can be consulted
by residents of the municipalities or by.other persons, or they -
may be obtained by writing direct to the Director, Bureau ef
Economic Geology, Department of Mines, Ottawa. Should anyone
require more detailed information than that contained in the
reports such additionel information as the Geologicel Survey
poasesses can be obteined on application to the direotpr. In
meking such request the applicant should indicate the exact
location éf the area by giving the quarter section, township,
range, and meridian concerning which further information is
desired,

- The reports are written principally for farm
residents, municipal bodies, and well drillers who are either
plenning to sink new wells or to deepen existing wells.
Technical terms usedAin the reports are defined in the glossary,

How to Use the Report

Anyone desiring information about ground water in
any particular locality should read first.the part dealing
with the‘municipality a8 a whole in order to understand more
fully the part of the report that deals with the place in
which he 1s interesteds At the same time ho should study the
two figures accompenying the report. Figure 1 shows the
surface eand bedrock geology as related to the ground water
supply, and Figure 2 shews the relief and the location and
type of water wells. Relief ig shown by lines of equal

elevation called "ocombours™, The elevation abeve sea=~level
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is given »n some or all of the contour lines sn the figure,

If one intends to sink a well and wishes te find
the approximete depth:to a water-bearing horizon, he must
learns (1) the elevation of the site, and (2) the probable
elevation of the water-bearing bed., The elevation of the well
site is obtained by maerking its position on the map, Figure 2,
and estimeting its elevation with respect to the two contour
1ines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table o{
Well Records accompanying each report oan-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 eleration of the water~bearing horizon in surrounding we;ls
and by estimating from these known elevations its slevation aﬁ
the well-site.l' If the water-bearing horizon is in bedrock
the depth to water can be estimated fairly acsurately in this
way., If the water-bearing horizon is in unconsolidated deposits
such as gravel, sand, c¢lay, or glacial debris, however, the
estimated elevation 1ls less reliaoble, 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 lateral
extent, In calculating the depth to water, care should be token
that the water-bearing horizons selscted from the Table of Well
Records be all in the same geological horizon either in the

glacial drift or in the bedrock, From the date in the Table

l-If the well~site is near the edge of the municipality,

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

proposed well,
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GLOSSARY OF TERMS USED

Alkaline. The term "alkaline" has been applied
rather loosely to some ground-waters, In the Prairie
Provinces, a water is usually described as "alkaline" when it
oontains a large amount of salts, chiefly sodium sulphate and
moagnesium sulphate in solution. Water that tastes strongly of
common salt is described as "salty". Many "alkaline" waters may
be used for stock. Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters".

Alluvium. Deposits of earth, clay, silt, sand,
gravel, and other material on the flood-pleins of modern streems
and in leke beds.

Aquifer or Water-bearing Horizon. A water-bearing

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

Buried pre-Glacial Stream Chamnels, A channel

carved into the bedrock by a stream before the advance of the
continental ioce-sheet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice~sheet or later agencies,

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

Coal Seam, The same as a coal bed. A deposit of
carbonaceous material formed from the remains of plants by
partial decomposition and burial.

Contour. A line on a map Joining points that have

the same elevation above seca~lovel,

Continental Ice=sheet.s The great ice-sheet that
covered most of the surface of Canada many thousands of years

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

Flood-plain., A flat part in a river wvalley

ordinarily above water but covered by water when the river is
in flood.

Glacisl Drifte 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 referred
to as glacial till or boulder clay. The glacisal drift
occurs in several forms:

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

(includes areas where the glacial drift is very thin and the
surface uneven).

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by 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 Qutwash. Sand and grovol plains or

deltas formed by streamg that issued from the centinental
ioe~sheet,

(4) Glacial Lake Deposits, Send and clay plains

formed in glaoial lakes during the retreat of the ice~sheet,

Ground Water, Sub~surface water, or water that

occurs below the surface of the land.

Hydrostatic Pressure, The pressure that causes

water in a well to rise above the point at which it is struck.

Impervious or Impermesble., 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

the ground water,
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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.

Recent Deposits, Deposits that have been laid down

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

Unconsolidated Deposits. The mantle or covering

of alluvium end glaciel drift consisting of loose sand,
gravel, clay, and boulders that overlie the bedrock.

Water Table. The upper limit of the part of the

ground whally seturated with water. This may be very near
the surface or many feet below it.

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

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

called Flewing Artesian Wells,

(2) Wells in which the water is under pressure but
does not rise to the surface. Those wells are called Non-

Flowing Artesien Wells.

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

A the water table. These wells are called Non~Artesisn Wells,
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formation. The name given to a series

of gravel and send beds which have a meximum thickness of 50
feet, and which occur as isslated patches on the higher parts
of Wood Mountain., This 1s the youngest bedrock formation and,
where present, overllies the Ravenscrag formation.

Cypress Hills Formation. The name given te a series

of conglomerates and sand beds which occur in the southwest
corner of Saskatchewen, and rests upon the Ravenscrag or older
" formations. The formation is 30 to 125 feet thick.

Ravenscrag Formation, The name given to a thick

series of light-coloured sandstones and shales containing wne
or more thick ligpite coal seams, This formation is 500 te
1,000 feet thick, and covers a large part of sguthern
Saskatchewan., The principal coal deposits of the province
occur in this formetion,

Whitemud Formations The name given to a series of

white, grey, and buff coloured clays and sands., The formation
is 10 to 75 feet thick. At its base this formation grades

in places into coarse, limy sand beds having a maximum thick-
ness of 40 fget.

Eastend Formatione The name given to a series of

fine~grained sands aend siltse It has been recognized at
verious localities over the southern part of the province,
from the Alberta boundary east to the escarpment of Missouri
coteaus. The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formation, The Bearpaw consists mostly of

incoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron
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is present,buff. Beds of sand ooccur in places in the

lower part of the formation, It forms the uppermost bedroock
formation over much of western and southwestern Saskatchewan
and has o maximum thickness of 700 feet cr somewhat more.

Belly River Formation. The Belly River consists

mostly of nonemarine sand, shale, and coal, and underlies

the Bearpaw in the western part of the area. It passes
eastward and northeastward into marine shale. The principal
area of transition is in the western half of the areas where
the Belly River is mostly thinner than it is to the west

and includes marine zones., In the southwestern corner of the
area 1t has a thickness of several hundred feet.

Marine Shale Series, This series of beds consists

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

older formations that underlle the western part of the area.
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WATER~BEARING HORIZONS OF THE MUNICIPALITY

The rural municipality of Bitter Lake, No. 142,
congists of six full end three fractional townships, and
comprises an area of 241 squere miles. The townships are
desoribed as tps. 13, 14, and 15, ranges 28, 29, and 30, W. 3rd
mer, The centre of the municipelity lies 167 miles north of
‘the International Boundary line, and approximately 7 miles east
of the Fourth meridian, A branch line of the Canadian Pacific
railway enters the aroa in soc. 5, tp. 13, range 28, and traverses
the southeastern part of tho municipaelity, leaving in scc. 24,
tpe 14, range 28, Tunstall, a siding located on the above branch,
is the only railwey station within the municipality.

The surface of this municipality is not rough, but most
of it is moderately to gently rolling. Elevations over the greater
part range between 2,450 and 2,550 feet above sea-level, The
meximum difference in elevation however, amounts té more than
300 feetse The lowest elevation, approximately 2,334 feet above
sea-~level, occurs at Bitter lake and the maximm elevation of
2,650 feet is attained in the northeastern part of township 14,
range 29; along the northern boundary of township 15, range 28;
and in different parts of township 15, ranges 29 and 30. Bitter
lake, & long, narrow body of wﬁter, occurs in a fairly deep
valley and extends from the northwestern pert of township 15,:
ranée 14, to near the southeastern corner of township 13, range 28,
Other smaller lakes are socattered throughout the municipality, but
only in very wet seasons do they comtain water. The watef from
. Bitter lake and many of the other undrained depressions is highly
mineralfied.and is termed "alkaline", A small, intermittent stream
flows from sec. l,itp. 13, range 28,‘into.Bitter lake, . and another
flows from sec, 56,? tp. 15, range 30, into a marshy area loceted

i
in sec. 29, tp. 15,' range 29,
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Almost all the northern three-quarters of the muni-
cipality is covered by boulder clay or glacial till. The higher
areas in this section are mantled by moraine, With the exception
of a small area of dune sand in the southern part of townshlp
14, renges 28 and 29, the remainder of the municipality is
covered by glacial lake deposits. These lake deoposits are
sandy at most places, but along the southwestern corner_of the
ares they‘consist of clay. The approximate boundearies of the
different glacial deposits are shown on Figure 1 of the map
accompanying this report. No continuous water-bearing horizons
of large areal extent could be outlined and the discusssion
that follows is based on the water~bearing conditions in the

various types of glacial deposits.
Weter-bearing Horizons in the Unconsolidated Deposits

The Reoent dune sand deposits have not been extensively
prospected, and only & few wells derive water from them. Probably
only one of these wolls, located in sec. 8, tp. 14, range 28,
which is not used at present, is actually obtaining water from
these Recent deposits; the others possibly derive their water
from the underlying boulder clay. The dune sands are not thick,

* possibly nowhere more than 10 or 12 feet, and average only 3 or

4 feet, so that no large amount of ground water is stored wﬁthin
these porous deposits. Smell supplies of water will no doubt be
obtained where the deposits are thick, tut over most of the area
it will probably be found necessary to sink wells into the under-
lying boﬁlder clay before wﬁtef is encountered. The water fram
these Recent dune sands, howéver, should be moderately soft and
suitable for all general farm purposes,

The glacial lake sands have.proved productive over
most of the area in which.ﬁﬁey occur, and little difficulty should

be experienced in deriving small quantities of water fram shallow



wolls dug into these doposits. The lake sands are thought

to be approximately 25 feet in thickmess over most of the area
and in only & few places has it been necessary to pass through
them into the underlying boulder clay in order to obtain water.
The supply from the wells varies considerably and the waber~level
in them lowers during periods of drought, but except in township
13, range 28, most of thé‘wells yield sufficient water for locel
needs. In township 13, range 28, it is necessary in meany places.
to use two or more wells to obtain an adequate supply. The
weter varies from moderately soft to hard, and that from some
wells is so highly mineralized that its use is limited to stocke,

The lake cley does not yield water., It is not thought
to be more than 10 feet thick in most parts of the area, and
water is obtained from scattered deposits of sand and gravel that
occur at the contact of the lake clay and the underlying boulder
olay.' Although it cannot‘be said that these deposits form a
continuous water~bearing horizon they appear to be fairly
numerous and no difficulty has been experienced in obtaining
ground water in this area at shallow depth. The supply fram the
wells 1is usually adequate for stock needs, but the water from
same of the wells is too highly mineralized for dqmestié use,

The remaining wells in this municipality are sunk in
those areas that are covered by glacial till and moraine,
Approximately one-half these wells tap water-bearing éand and
gravel deposits that occur at or near the base of the oxidized
or yellow boulder clay at depths usually less tﬁan 30 feete In
no part of the area does a general water-bearing horizon appear
to be presgnt, and the pockets.tapped by the wells are scattered,
dry holes having been encountered in different parts of the
municipality. The prospective well site should be tested by means
of a smell auger to locate a water-bearing pocket before a well is

dug, since this eliminates the possibility of digging e dry hole.



The supply of water from the shallow wolls varies considerably
and depends on the size of the pocket tapped and on the amount
of annuel precipitations On a number of farms it has boon
found necessary to sink two or more wells to obtain a sufficiont
supply. The wator varios from moderately soft to hard, and that
fram a numbor of wells is so highly mineralized that it cannot
be used for damestic purposes.

The other wells that have béen sunk in the glacial
till and moraine-covered arcas tap water-bearing deposi‘bs in
the unoxidized or blue boulder clay. The wells range from 30
to 122 feet in depth and in most parts of the municipality the
deposits ‘do not appear to form a continuous water-bearing horizon,
In a small area in the northeastern part of township 14, range 29,
and the southeastern part of township 15, range. 29, o fow wells
derive water from a fine sand aquifor at depths of 75 to 122 feet,
or at elevations of 2,490 to 2,469 feet above sea~level, This
deposit of fine sand eppears to be fairly contimuous 6ver this
amall arca and other wells sunk to these elevations.should obtain
water, The supply from thesc wells is not large, however, due.
partly to the fact that the fine sand rises in the well and shuts
off part of the available supply. In most ca.ses the water is
used for drinking, although it is hard and quite highly mineral-
izeds A second area in which a fairly oon{:inuous aquifer
appears to beo present 6ccur;=3 in the southwestern part of township
15, renge 29, In this erea a fow wells, sunk to depths of fram |
60 to 90 feet, tap what is dosoribed as "blue mud" at elleve:bions
of 2,515 to 2,490 feet above sea=-level, It is possible that
this "blue mud" may be of interglaciel origin, and it may be
located near the base of the drift., Ifs areel extent is not
definitely known, The suppiy of water derived from these deposits
is adequate for stock needs s but the water is highly mineralized

and that from some of the wells is used only for stocke The supply
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obtained from deep wolls locatod outsido tho two above~mentioned
aroas varios considorably, and that from a number of wells must

be supplamentod from other sources. The water is hard and much

of it containé o considerable amount of mineral salts in solution,

A numbor of wells in this municipality do not tap
wator-bearing doeposits, but obtain water by direct seepago fram
surface water collected and stored in undrained depressions and
dugouts, The supply from thesec wells is directly dependent on
the amount of water in the natural or artificial reservoir, and
the wells yield little or no water during drought periods and
winters. In years of normal precipitation, however, the supply
from such wells is generally sufficient for household noeds and
o few head of stock, Much of the water is moderately soft, and
unless the well is sunk in or near an_"alkali flat" the wotor
should not be highly mineralized.

In many parts of the municipality where the subsoil is
impervious, dugouts could be excavated and surface water collected
for stock use, Tho dugouts should be excavated in natural
depressions where the maximum amount of run-off water collects,
ond they should be dug at least 12 fect deep in order to retain

woter throughout the yeor.

Water-bearing Horizons in the Bedrock

To the ocast of the geological boundary shown on the
accompanying map the glacial drift is immedintely underlain by
the Bearpaw formation. The Belly River formation underlies the
Beorpow forﬁation and is thought to immedictely underlie the
glacial drift in the area west of the approximete geological
boundary, shown on Figure 2 of the accompanying maps. No outcrops
ocour and no wells have been drilled into these bedrock formations
in this municipality. The Bearpaw formation is not thought to

exceed 150 feet in thickness, and this formation, which is composed



of derk~coloured, campact, marine shales, is not thought to
contoin mony wotor-bearing beds and oany wator derived from it
will probably be highly mineralized. Drilling into this bedrock
formotion is not advised,

The Belly River formation usually contoins e considerable
amount of sandy beds and it should be a source of water in this
municipality. The thickness of the ovorlying drift is not known,
but in sec, 34, tp. 14, rahge 29, it is at least 122 feet, ond in
many ports of the orea it may be considerably thicker. The "blue
mud" that forms the aquifer for a few wells in the southwestern
part of township 19, range 29, may be near the contact of the
drift and the Belly River formation. In other municipalities in
this part of Soskatchewnn the Belly River formation yields large
supplies of water, but no deep wells have been drilled in the
municipality. It moy be necessary to drill to depths exceeding
300 feot before water is encounterod. The water-bearing deposits
in the formation are often lenticular in shape, and dry holes
moey be drilled in the immediate vicinity of producing wells,
Farmers in this municipality are advised to excavate dugouts
rother thean drill deep wells, although the drilling of a fow doop
test holes into tho Belly River formation would be a worthewhile

undertaking,
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GROUND-WATER CONDITIONS BY TOWNSHIPS

Township 13, Range 28

The surface of this township is gontly rolling and
the olevation ranges from 2,334 to 2,450 foct above sea-~lovele
A wide, fairly deep valley tronds from section 12 to section 31
and is occupied by Bittor loke. The water in this loko is
"nlkaline", and is not usable for stock. The northeastern
corner of the area is mantled by glacial till or boulder clay,
and the remainder of tho arca is covered by glacial leke
doposits, most of which are quite sandy.

The lake deposits, especially the sands, contain woter,
and 2 number of wolls to the south of Bitter lake obtain water
from them at depths ranging from 6 to 20 feet. Thore should bo
little or no difficulty experienced in obtaining smell eupplics
of ground weter in this areae. The supply from the shallow
producing wells varies greatly, and that from some is not adequate
for local requirements; in such cases a second shallow well can
be used to augment the deficient supply. The water varies from
moderately soft to hard, and that from some wells is highly
mineralized and "alkaline", but most of it is used for domestic
purposes as well as for stock,

In the area covered by glacial till or boulder clay,
a few wells derive water at depths ranging from 14 to 43 feet.
Most of these wells obtain their supplies of water by seepage,
although some mey be tapping water-bearing deposits. From the
information at hand, however, water-bearing deposits in the
weathered or yellow boulder clay appear to be very scattered,
and difficulty may be experienced in locating them. The lower
part of the drift has not been investigated, but it may contain
scattered deposits of water-~bearing sand and gravel. The wells

that obtain water by seepage are easily affected by the amount of



)T

procipitetion and most of them yield an insufficient supply for
local requirements. The water varies from moderately soft to
hard and some of it is mineralized to such a degree that its
use is confined to stock.

In areas where water is diffiecult to obtain and where
the supply from producing wells is inadequate, it is advisable
to excavate dugouts for the collection and retention of surface
water for stock use. The dugouts should be located in natural
depressions, where the maximum amount of run-off water collects,
and they should be dug at least 12 feet deep in order to retain
a sufficient supply of water throughout the year. Shallow wells
sunk beside the dugouts should yield water that will be usable
for domestic needs.

Township 13, Range 29

The surface of this township is level to gently-
rolling and the elevation increases from 2,334 feet above sea-
level at Bitter lske to 2,500 feet sbove sea-level in parts of
sections 7, 18, and 19. Bitter lake covers a considerable area
in the north-central part of the township. The water from it is
"alkaline", The area is covered by glacial lake deposits, and
with the exception of a small area of glacial lake clay in the
southwestern corner the deposits are very sandy;

Over most of this area ground water is fairly easily
obtained from the glacial lake sands at depths of less than 25
feets A few springs also yield a considerable amount of water.
The supply from the shallow wells is usually adequate for local
requirements and the water can as a rule be used for domestic
purposes, although that obtained from a few wells near Bitter lake
is rather highly mineralized and most of it is used only for stock.

Two wells located in sections 1 and 7 obtain water from
sand and gravel deposits that occur in the boulder clay that

underlies the lake sands. There is insufficient evidence at hand

v
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to say that this part of the drift contains numerous water-
bearing deposits, but no doubt other wells sunk into this zone
of the drift will encounter similer aquifers. The deposits
that form tho aquifers, however, are not thought to be
ocontinuous, and several dry holes may be sunk before & pro=-
ducing well is obtained. The supply from the well in section 1
is inadequate for farm requirements, but the water from both
wells is used for drinking. Adequate supplies for local needs

should be obtained at shallow depth throughout this township.

Township 13, Range 30

The Fourth meridian, the boundary between Saskatchewan
and Alberta, forms the western border of this fractional township
which has an area of approximately 103 square miles. The eastern
part of this area is gently rolling and the total range in
topographic relief is about 100 feet. Tho area is mantled by
glacial lake deposits, glacial lake sands covering the north-
eastern part, and lake clays the remainder of the township.

No difficulty is experienced in obtaining ground water
in tﬁis township, Producing wells range in depth from 6 to 14
feet and even in 1935 after a longer period of drought there was
no need to dig to greater depths for water. Wells sunk in the
glacial lake clay probably tap sand or gravel beds that occur at
or near the contact of the lake deposits and the underlying
boulder clay, as the lake clay is thought to yield little or no
water. The supply from the wells is usually adequate'for loocal
needs, The water from most of the wells‘is moderately soft, but
it oontains a relatively large amount of mineral salts in solution
and much of it is used only for stock. One well, located in the
SW. %; section 24, taps a black sand aquifer at a depth of 10 feet
and yields water that is moderately soft, but so highly mineralized
that stock refuse to drink it. As an adequate supply of water can

be derived at shallow depth, no deep wells have been sunk. It is
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possible that water-bearing deposits occur in the lower part of

the glacial drift and in the underlying Belly River formetion,
Township 14, Range 28

The surface of this township is gently rollinge The
meximum elevetion of somewhat more than 2,550 feet above sea-level
is attained in parts of sections 22, 23, 26, and 27, and the
minimum of less than 2,350 foet occurs in the SW. %, section 6.
Most of the township is covered by boulder clay or glacial till,
but & narrow area extending across the southern part of the
township is covered by a few feet of Recent dune sand and part
of section 6 is mantled by glacial lake sands.

"~ The glacial lake sands have not been prospected for
water, but no doubt wells sunk in them will yield small amounts
of moderatel& soft water. The deposit of Recent dune sands is so
thin that water has not collected within it, and the wells in
the duno sand-covered area obtain water from the underlying
boulder clay., A few springs occur in the area covered by dune
sands,

Approximately two-thirds of the wells in this township
derive water from scattered deposits of sand and gravel that
occur at or near the base of the weathered or yellow boulder clay.
These wells are from 8 to 32 feet and the supply varies with the
size of the deposit tapped and the amount of anmuel precipitation.
The deposits do not form a general or continuous water~-bearing
horizon, as a few dry holes up to 30 feet in depth have beon duge.
In most parts of the township, however, no great difficulty should
be expegienced in obtaining at least a small amount of ground water.
It is advisable to locate the water-bearing deposits by means of a
test auger before & well is duge The water from the shallow wells
can be used for stock, but much of it is too highly mineralized

for domestic use,



The remaining wells in this township derive water
from scattored deposits of sand and gravel that occur in the
urmweathered or blue boulder clay at depths renging from 40 to
112 feet. A fow of the deepor wclls of this group in the
northern part of the area tap a sand aquifer at elevations
ranging from 2,395 to 2,425 feet above sea=level. This aquifef
may ﬁe general and continuous in this aréa, and it appears
probable that other wells sunk to approximately the same depths
may tep the same water-bearing sand. In no other part of the
township is therc sufficient evidence to indicate & general
or contimuous water-bearing horizon., The supply of water from
the lower part of the glacial drift is adequato for local
requirements, and the water, although quite hard and highly
mineralized, is in most places usod for drinking as well as
for stock.

In areas where the supply from the wells is inadequate,
surface water can be collected and retained by the use of dugouts.
They should be located in natural depressions and dug to a depth
of at least 12 feet in order to retain sufficient water to last

throughout the winter months,
Township 14, Range 29

A fairly large area in ‘thc northeastern corner of the
township and a small area in the northwostern corner are covered
by moraine, but the remainder of thc area is mantled by boulder
clay or glacial till. 1In the southern 2 miles of the township
the boulder clay is overlain by glacial lakc sends. In parts of
sections 1, 2, 3, 10, 11, and 12, the lake sands have been
rearronged by wind action to form sand dunes. The ground surface
of the moraine-covered area is rough, but in the othor part of
the area it is fairly level., The minimum elevation of 2,350

feet above sea-level occurs along the southern boundary and theo
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meximum elovation of more than 2,600 fect is attained in tho
northoastcorn corner. Part of Bittor lake occurs in the
southern part of the township, and o fow, fairly largoe, swampy
arsas arc found in othor ports of the areca.

It should not bo difficult to obtain small amounts
of ground water from the glacial lake sands that occur in the
southern part of the township, although little investigation
of the ground water conditions in this area had been mado up
to 1935, The water obtained from the lake sands in this
townshlp is highly mineralized end it is not used for drinking.
A number of springs occur in section 11, and the overflow from
these springs is impoundced by dams and the water used for stock.

In the glacial till and moraine-covered arcas most of
the wells derive water from scattered deposits of water«boaring
sand end gravel that ocour in tho yellow boulder clay within
30 fect of the surfaco. In no specific area do.the deposits
appear continuous; no geneoral water-~bearing horizons are present,
and & number of dry holes have beon sunk in various localities.
The supply from the shallow wells is dependant upon tho amount
of annual precipitation and also upon the size and porosity of
the water-bearing deposit. Some of the wells yield a supply
that is sufficient only for a few head of stock, whereas others
yield an adequate supply for all farm needs., The water veries
from moderately soft to hard, end some of it contains such a
large amount of mineral salts in solution that its use is
limited to stock,

A few wells in this township derive water from deposits
of sand or gravel that.occur in the unweathered or blue boulder
claye. These deposits have been tepped at depths ranging from
40 to 122 feet and with the exception of throe wells located in

sections 34 and 35 tap deposits of approximate elevations of



2,480 feot obove soo~levoles Thoro doos not appeoor to be any
continuity in thoir occurrenco, It should be possiblc to
obtain water in tho sections montionod abovo, at depths ranging
fram 90 to 120 foct, and tho aquifor that tho wells tap probably
extoends boyond the erca montioned. Tho aquifer is composed of
fine sand, and difficulty is oxporionced in kecoping tho sand
from clogging the casing and roducing the supply of water. .
The weter from the wells that tap doposits in tho unweathered
pert of the drift varies from moderately to exccssively hard,
end thet from some wells is so highly mineralized that its use
is limited to stock.

In those sections in the morainc and tille-covered
arens whore wher cannot be derived from wolls, the use of
dugouts to collect surface water for stock is highly recommended.
Water for domestic nceds can usually be obtained by sinking wells
beside the artificial reservoirs or beside undrained dopressions.

Township 14, Range 30

This fractional township comprises an aroa of approxi-
mately 10% squarec miles, With the oxecoption of o small aroca in
the oxtreme southwestorn cornor that is rolatively level, the
remainder of the surface is gently rolling snd the elevation
ranges from 2,400 feet above som-lovel in the southern half of
the township to more than 2,650 feot above sea~lovel in the
northwestern cornor. The southern part of the township is covered
ﬂy glacial lake deposits, most of which are gandy. The areca
covered by clay is maershy and is reserved as a bird sanctuery.
The remainder of the surface is covered by glacial till or
boulde; clay and moraine,

The ground water conditions in this township heve not
been fully investigated, but a few wolls tap deposits of sand

and gravel at depths of 16 to 70 feet. Tho shallow wells no doubt



top doposits at or noar thec baso of tho yollow or oxidizod
boulder clay, whorces the doopor wolls probably encountor
deposits located wholly within thoe unweathored or bluc boulder
clay. Thoro is no ovidonce to indicate that the aquifers are
general or contimuous, and oach well appoars to derivo its
wator from o small, localizod deposit, If only a shallow
well is contemplated the well site should be prospected by
means of a small test auger prior to digging a well. This
eliminates the possibility of sinking a dry hole. The supply
from the producing wells in this township is adequate for local
requirements, and although the water is recorded as hard and
"alkeline", it is, with onc exception, uscd for drinking., The
supply from tho wolls in this township can be supplanented by

collecting surface water in dugouts for stock usc,

Township 15, Range 28

With tho oxception of parts of sections 5 and 6, which
are mantled by morainc, this township is covercd by glacial till
or boulder clay. The surface is quitc rolling and & number of
low, swampy oreas occur throughout the area., The elevation
increases from less than 2,450 feet above sea-level in & low
area in the southern part to approximately 2,600 feet in two
smell areas along the northern boundary.

Most of the wells in this township derive water from
the yellow boulder clay at depths of less than 30 feet.' Some
of the wells tap deposits of sand or gravel, whereas others
obtain most of their supply by direct seepage. Deposits of waser-
bearing sand do not appear to be numerous, dry holes have beon
~ sunk in a few areas,and no continuous water~boaring horizon
appears to be present, Tho seepage wells arc dug in or near
undrained deopressions or sloughs, and in most areas it should be
possible to obtain small quantities of water from such wells., The

supply fram the shallow wells varies greatly, but that from the
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wells topping deposits of wntor-boaring sand or gravel is
gonerally sufficiont for stock needs. Tho water ranges from
moderately soft to vory hard, and that from some wells is so
highly mineralized that its uso is limited to stock.

Tho other wells in this towmship dorive wator from
soattored deposits of sand and gravel that occur in the lower
part of tho dfift, which is usually composed of blue bouldor clay.

The doposits occur at dopths of from 30 to 110 foot,
and over limited arcas thoy appear to be fairly numerous, but
there is no indication of a goneral wator-boaring horizone. In
most parts of the township it should be possible to tap one of
the deposits within 75 feot of tho surfacc, as tho decpest dry
hole rocorded is 60 feet. Tho supply from the wells varies
considerably, but only a few obtain more than required for local
needs. The wotoer is mostly quite hard and mineralized and that
from a fow wells can be used only for stock.

Township 15, Range 29

Most of the surface of this township is fairly level,
egpocially in thoe northeastern helf whoro the clevation varies
from 2,450 to 2,550 foet abéve sea~lcvel, In tho southwestern
part of thc township the surface is more rolling and bocomos
guite hilly, and the clovation risocs above 2,650 feet above
sea-lovel, In the northern half of thc township a fow, swampy,
low-lying deprossions contain water in tho spring and carly
summer. Most of the surface is covered by boulder clay or
glecial till, but two small areas in the southwestern part of
the township are covered by moraine, The water conditions in
both the moraine and the glecial till-covered areas appear to be
similar.

A fow wells in this township obtain water within 30 feet

of the surface, or within the yellow boulder clay. Omnly & few of



these wells tap pockots of wotor-boaring sand or gravel and tho
remaindor aro sunk ncar doprossions or sloughs and obtain water
more or loss by direct scopage from the surface water, The
supplies from these wolls vary with the amount of annunl roaine
fall, and in periods of continued drought they may bocome
completely dry. The doposits of sand and gravel that form the
aguifers for the other shallow wells arc not numerous, in no
area do they form & continuous water-bearing horizon, and dry
holes hove been dug in many parts of the area., If only o shallow
well is contemplated the prospective well site should be tested
by means ofa" smoll auger to locate a water-bearing deposit prior
to digging the woll. Tho wetor obtained fram the shallow wells
is usually moderatoly soft and only that fram a fow of the
wells is too highly minoralizod for domestic purposes.
Woter~bearing deposits in the lower part of tho drift,
that is the bluec boulder clay, supply most of tho wells iﬁ this
township. Theso deposits occur at dopths of 38 to 120 feet and
excopt within two small arcas thoy do not appear to form general
or continuous water-bearing horizons. An aguifer of fine sand
supplios a fow wells in sections 1 and 2; it is located at
elevations of 2,445 to 2,465 foet above sea-level, and appears
to be fairly continuous over this limited area. Othor wells sunk
in this vieinity will no doubt tap the somec water-bearing sands.
The supply from these wells, due to trouble experienced with the
- sand plugging the casings, is small, and with onc excoption it is
inandequate for farm requircments. In the southwestern part of the
township, in sections 5, 7, 8, 9, 16, and 17, a numbor of wells
tap water-boaring deposits at depths ranging from 60 to 90 feet
or at elevations ranging from 2,486 to 2,509 foet above sca~levele.
The aquifers of somec of these wells aro described as "blue mud",
and it appoars to be fairly contimious over most of this part of

‘the township. No doubt it will be encountered by other wells sunk



in this part of the area, but the deposit appoars to thin out

or disappeor both to the north and onst of the described area,

The supply of wontor fram this deposit of "bluo mud" is adequate
for locol neods, but the water is very hard and highly mineralized,
and as a rule it is uscd only for stocke Over the remainder of
the township no correlation con bo establishod in‘tho ocourrencoe
of the aquifers, and dry holes havo been sunk noar producing wells.
The supply of wator from the lower part of tho drift in this
township is fairly constant and is not greatly affected by

periods of drought. Tho wator should be suitoble for stock, but
may be too highly minoralized for domestic purposes. The cone-
servation of surface water by tho use of dugouts is recammended

in this arean.

Township 15, Range 30

This fractional township is bounded on the west by the
Fourth meridien, and is less than 4 square miles in area. The
surface is gontly rolling and the elevation increases from less
thon 2,550 feet above soa~level in soction 36 to more than 2,650
feet in section 13. A smnll part of scction 13 is mantled by
moraine and the remoinder of the aren is covored by glacial till
or boulder clay.

Only a few wells are sunk in this area and most of them
tap scattered doposits of sand and gravel at dopths of 30 to 80
feete 1In the southern part of the township a general aquifer may
be present at elevations ranging from 2,540 to 2,555 feot above
sea~level, as threec wells in the NE. %5 socction 12, and one in
the SE, %; section 13, tap deposits at thoso elevations. Other
wells sunk in this immediate vicinity will probably encounter
the same or similar water-bearing deposits, The supply from the
wells in this townshlp vories, and about one-half of the wells do
not yield sufficient wotor for farm needs., The supply is augmented
in meny places by the use of o second well, The water is hard and

usually guite highly minoralized, and that from a number of wells
cammot be used for drinking,.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF BITTER LAKE, NO. 142, SASKATCHEWAN

Township|{13{13{13(14(14{14{15(15|15| Total No.r
in muni-

West of 3rd meridian Roango 28| 29|30 |28|29{30{28|29|30| cipality
Total No. of Wells in Township 21121 | 942|142 8|1211116{16| 395
No. of wells in bodrock 0 01 0{0] O] Of O] 0] O 0
No. of wells in glacial drift 21i{21| 9|38|40; 8{12111415| 389
No. of wells in alluvium 0 0|04 2| 0] O] O] O 6
Permanenoy of Water Supply
No. with permanent supply 16|21 | 9|29{29| 7{56|57| 7{ 231
Noe with intermittont supply 5 0] 5| 4| 0j10{17} 2 43
No. dry holes 0 8 1166142 6| 121
Typos of Wells '
No. of flowing artesian wells 0| 3 0j 0y 0} 0] 0O 3
No. of non~flowing artosian wells 0 41 61 0 i5“27 8 58 N
No. of non-artesioan wells 20{18| 9 |30(27| 7{54{47| 1| 213
Quality of Water ‘ .
Noe. with hard water 9112 | 2 |26126| T(55/61| 8| 206
No. with soft water 12 of 7|8| 7| oj11[13| 1| s
No. with salty water 0, 0|10 1] Oy 7| 00 9 -
No., with "alkeline" water 4 © 2] 8{16]| 4i25|30]| 4 98
Depths of Wells T
No, from O to 50 feet deep 21{20| 9|35{31| 592|152 8] 273
No. from 51 to 100 feet deep O 1| 086} 9 -gTéé 621 7| 116
Noe. from 101 to 150 feet deep 0l 01O 1 2] O0f 1f 2 O 6
No. from 151 to 200 feet deep 0] 0| 0y O] Oof Of O] O0f O 0
No. from 201 to 500 feet deep O] 0; O} Of Gf Of Of Of © 9]
No. from 501 to 1,000 feet deep O O] OO0 Of Of Gf O 0 0] N
No, over 1,000 feet deep Of 0 0| Of O Of O] 0| O 0] B
How the Water is Used
No. usable for domestic purposes 13114 5(25/19f 5|32|38{ 4| 155
No. not usable for domestic purposes | 8, 7| 4| 9]14| 2}34|36| 5| 119 ]
No. usable for stock 19119 8132{32| 7|61{69| 6/ 253
No. not usable for stock 2121} 2 1] O] 5| 5| 3 21
Sufficiency of Water Supply
No, sufficient for domestic needs 181211 9(28123| 7|48|55| 6| 216
No. insufficient for domestic needs 3] 01 O} 6)10f 0|18{19} 3 59
No. sufficient for stock needs 14119 9|27{19| 6|45{49| 7| 1956
No, insufficient for stock needs 7 21 0] 7|14} 1(21|25} 2 79 ‘ ]




ANALYSES AND QUALITY OF WATER

General Statoment

Semples of water from representative wells in surface
deposits and bedrock wore taken for anslyses. Except as
.otherwise statod in the table of analyses the samples wore
analysed in the laboratory of the Borings Division of tho
Goological Survoy by the usual standard mothods. The
quantities of the following constituents were determined;
total dissolved mineral solids, calcium oxido, magnesium
oxide, sodium oxide by difference, sulphate, chloride, and
alkalinity., The alkalinity referred to here is the caloium
carbonate equivelent of all acid used in neutralizing the
carbonafes of sodium, calcium, and magnesium, The resul?s of
the analyses are given in parts per million--that is, parts
by weight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million, The samples were
not examined for bacteria, and thus o water that may be
termed suiteble for use on the basis of its mineral salt
content might be condomned on account of its bacteria contente.
Waters that are high in bacteria content have usually been

polluted by surfece waters,

Total Dissolwved Minerasl Solids

The term "total dissolved mineral solids" as here
used refers to the residue remeining when a sample of water
i1s evaporated to dryness. It is generally considered that
weaters that have less than 1,000 parts per millioﬁ of dissolved -
solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded, Nearly all waters
that contain more than 1;000 parts per million of total solids

have a taste due to the dissolved mineral matter., Residents



accustomed to the wators may use those that have much more
than 1,000 parts per million of dissolved solids without any
marked inconvenience, although most persons not used to highly
mineralized water would find such waters highly objectionable.

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) and magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium salts.impart
hardness to water. The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSO,), and they
are more decrimental to health than the lime or calcium saltse
The calcium salts have no laxative or other deleterious
effects,s The scale found on the inside of steam boilders and
tea=~kettles is formed from these mineral salts,

Sodium

The salts of sodium are next in importance to those
of calcium and magnesium, Of these, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils, When there is a large amount of sodium sulphate present
the water is laxative and unfit for domestic use, Sodium
carbonate (Nazco3) "black alkeli, sodium sulphate "white
alkali", and sodium chloride are injurious to vegetatione
Sulphates

Sulphates (804) are onc of the common constituents of
natural ﬁater. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and calcium sulphate (CaSO4).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides are cammon constituents of all natural water
and are dissolved in small quahtities fram rocks, They usually
occur as sodium chloride and if the quantity of selt is much
over 400 parts per million the water has a brackish taste.

Iron

Iron (Fe) is dissolved from many rocks and the surface:
&eposits derived from them, and also from well casings, water
pipes, and other fixtures, More than 0,1 part per million -
of iron in solution will settle as a red precipitate upon
exposure to the air, A wobter that contains a considerable
amount of iron will stain porcelain, enamelled ware, and
clothing that is washed in it, end when used for drinking
purposes has o tendency to cause constipation, but the iron
can be almost campletely removed by aeration and filtration
of the water,

Hardness

Calcium and magnesium salts impart.hardness to water,
Hardness of water is commonly recognized by its 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 "permenent
hardness" and "temporary hardness". Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the difference
between the totel hardness and the permanent hardness and
ropresents the emount of mineral salts that can be removed by
boiling, Temporary hardness is dus mainly to the bicarbonates of
calcium and magnesium and iron, eand permanent hardness to the sulphates_

and chlorides of calcium and magnesium, The permanent hardness



can be partly eliminated by adding simple chemical softeners
such es ammonie or sodium carbonate, or many prepared softeners.
Woter that contains o large amount of sodium carbonate and
amell emounts of calcium and magnesium salts i8 soft, but if
the calcium and magnesium salts are 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 samples have a total
hardness greatly in excess of 300 parts per million; when.the
total hardness exceeded 3,000 parts per million no exact
hardness determination was made, Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 parts per million, As the determinations of the
soap hardness in somé cases were made after the samples had
been stored for 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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Water from the Unconsolidated Deposits

Only one sample of water from the unconsolidatéd
deposits in the municipality of Bitter Lake was taken for
analysis, and the rosults are listed in the accompanying table.
The following discussion will, therefore, be based partly on the
results of analyses of samples teken in adjoining municipalities
and partly on the character of the water as observed and reported
in the field,

No water from the Recent dune sands was analysed, but
the water obtained from the springs that have their source in
this area is used for stock, although it is not recorded if the
water is suitable for drinkinge. Water from the Recent dune
sands is mostly moderately soft and usable for all farm purposes.

The character of the water from the glacial deposits
varies widely within narrow limits, and it does not follow that
because the water from one well has been found unsuitable for use
a second well sunk on the same quérter section will also yield
unsuitable water. Generally speaking the water from shallow wells
is less highly mineralized than that from the deeper wells. The
minerel salts commonly found in solution are Na,80, (Glauber's
salt), CaSOq (calcium sulphate), CaCOz (calcium carbonate), and
MgSO, (Epsom salts). When the Gleuber's salt and Epsom salts are
abundant the water usually has a laxative effect upon those not
acocustomed to its continued use, and if these salts are highly
concentrated they may cause scour in stock. The water that is
being used only for stock in this municipality probably contains
large amounts of Glauber'!s salt and Epsom salts in solution.

The water derived from the glacial lake sands, although
obtained from shallow depth, is quite highly mineralized and much
of it is used only for stock. The lake sands no doubt contain a

considerable amount of Malkali salts™ which the water takes into
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solution. The wotor obtainod at shallow dopth in the othor
glacial doposits can gonerally bc usced for domestic purposes.
The water obtained from doposits that ococur at groater depth
in the drift is mostly very hard and quito highly mineralized.
The sample taken for analysis is from a 60-foot well and the
high concentration of sodium sulphate, 1,483 parts por million,
may cause the water to be lexativo for those not accustomed to
its use, but it should be suitable for stock.

The woter obtained by direcct seepage from impounded
surface water should be moderately soft, slightly mineralized,
and quite suitable for .all farm needs. Care must be taken to
see that the water doos not become conteminated, and it should

bo tested regularly for bacteria content,

Water from the Bedrock

No wells in this municipalibty derive water from the
bedrock. The wator from the Bearpaw formation, if any is
obtained, will be hard, highly mineralized, and probably
unsuitable for drinking. It should be usable for stock, That
from the Belly River formation may be either hard or soft,
depending upon the smount of calcium and megnesium salts in
solution. Water from depth in this formation may contain a
large amount of sodium carbonate "black alkali', and sodium
chloride or comon salt. It will be unsuitable for irriga'bion,.

but can be used for stock.
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WELL RECORDS—Rural Municipality of . ... ey
BITTER LAKE NO. 142 SASKATCHETAN
LOCATION HIBIGHT TO WHICH PRINCIPAL WATER-BEARING BED
WELL TYPE |DEPTH| Autrupe | AToR WILL RIS . | TEMP.| uUsE TO
i OF OF WELL | e (4) CHARACTER OF | WHICH YIELD AND REMARKS
U Sec. | Tp. | Rge. | Mer. WELL WELL (al;g‘\’r:l)se s Below (—) Elev. Depth Elev. Geological Horizon OF WATER WA ;I‘ER WATER
Surface - | (i°F.) IS PUT
1 S 41 13|20 3 Dug 5C | 2,400 - 30 k,450 50 (2,430 | Glaciel blue Hard,iron 46 5 i
sand
2 185 | 4| | | * | Dug 20 2,462 - 14 2,444 14 |2,448 | Glacial drift Soft 43 b, s Suf ficient supply.
3 |sw.|l 4| " | * | Dug 22 2,462 ? ? Glacial drift Soft 48 N Sufficient supply.
4 | NW. 4 9 " 8 Dugz 12 {2,439 T ? Glacial drift Sof 54 3 Sufficient sup;ly.
5 | 8ie| 5| | " | " | Dug 6 |2,450 - 3 k,447 3 12,447 | Glacial drift Soft,"alka- |48 D, S Sufficient supply.
line"
6 |NEo| 5| ™| " | " | Dug 12 |2,435 - 9 2,426 9 |2,426 | Glacial sand Soft ) 43 D, S Sufficient supplw.
T | NBEe 6 " " “ | Dug 8 {2,435 - 4 2,431 4 12,431 | Glacial drift Soft . |48 5 Insufficient supply.
3 | Nwge| 6| " | " | Dug 8 12,430 - 5 2,426 5 |2,425 | Glacial black Sof t D, S Sufficient supply.
. . sand
-9 |8Ee| 12| | | | Dug 8 |<,370 - 5 [2,365 5 12,365 | Glaciak sand Sof t 50 S Sufficieat supply.
10 [ 8Ee| 17| "{ " | * | Dug 10 | 2,365 - 9 2,356 9 |2,356 | Glaciak drift Hard,iron, 48 8 Intermittent supply.
) "alkaline"
11 | 88| 18] "] | " | Dug 12 (2,398 - 11 [2,337 11 |2,387 | Glacial sand Soft 48 E Insufficient supply.
12 | swel 13 o | | Dug 13 | 2,402 - 10 |2,392 10 (2,392 | Glaciak sand Sof t 47 D, 8 Sufficient supply.
. and gravel
13 | NBy| 27| " “1 " | Drilled 30 | 2,455 - 10 12,445 10 |2,445 | Glacial drift Sof t D, 8 Intermittent supply.
14 | Ngs| 27| | " | " | Dug 14 |2,460 - 10 |2,450 8 [2,452 | Glacial drift Hard, "alka~ D Sufficient supply; but not suitable for dfink—i
. line" ing.
15 | Nz»| 27| | “| " | Bored 20 | 24470 * 17 4,433 17 12,433 | Glacial drift Hard,"alka- |48 S Insufficient supply; water hauled.
line"
16 | NE.| 28| "] " | " | Bored 40 | 2,460 - 28 (2,432 28 |2,432| Glacial drift Hard 48 N
17 | sE¢| 33| | “| " | Dug 20 | 24,60 - 10 (2,470 10 | 2,450 | Glacial drift Hard 48 S Intermittent supply.
18 | SEs| 33| "| "| " | Duz 43 | 2,470 - 35 |2,435| 35 |2,435| Glacial drift Hard 46 S Sufficient supply.
19 | 8B+ 331 "| "| " | Dug 25 | 2,456 - 10 |2,446 10 |2,446| Glacisl drift Soft 48 S Intermittent supply.
20 | sB.| 33| | «| | Dug 18 | 2,455 - 8 |2,447 8 |2,447| Glacial drift Hard 46 D, S Sufficient supply.
21 | me. 331 | | | Dug - 16 | 24,50 - 2 2,448 | 16 |2,434| Glacisl drift Hard 48 N
1| 88, 1] 13| 29| 3| Bored 451 2,488 - 35 [2,453 35 | 2,453| Glacial sand Hard,iron 50 D, s Insufficient supplye.
2 | sEd 1| | "| v | Dug 9| 2,480 - 5 {2,475 5 | 2,475| Glacial .sand Hard 48 S Insufficient supply.
O -7 Y I I L I Dug lo| 2,435 % 10 |2,425 10 | 2,425| Glacial sand ledium hard | 46 N Sufficient supply; but not in use now.
& | 8Bd 2] | | "| Dug 8| 2,430 ~ 4 12,426 4 | 2,426| Glacial sand Hard,"alka=- | 56 D, 8 Sufficient supply; spring waters 50 head
line" stock. ’
5 | NE 7| "| "| "| Dug 45| 2,460 - 29 |2,431 29 | 2,431| Glacial gravel Sof t , © Sufficient supplye
6 | Ned 7| | #| ¥ | Dug 15| 2,400 - 10 (2,390 10 | 2,390| Glacial fine Sof ) Sufficient supply; 3 similar wells,
sand L

Note—All 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.



2

. s . B 4-4
WELL RECORDS—Rural Municipality of ... ... T 10,00
BITTER LAKE NO. 142,  SASKATCHEWAN
LOCATION Heieut 10 WHICH PRINCIPAL WATER-BEARING BED ,
WELL TYPE | DEFTH ALv'f/I ropy | TR T T : CHARACTER TI?JB;P' e
OF OF ELL WHICH
No. sbove oca | Ab YIELD AND REMARKS
¢ P Sec. | Tp. | Rge. | Mer. WELL WELL ¢ l;evel) Bel?:o",vi:r5 (( i_)) Elev. Depth Elev. Geological Horizon OF WATER VV,ATER WATER
Surface (in°F.) IS PUT
7 | SE*| 11| 13|29 | 3 | Dug 14 12,330 - 9 12,371 9 12,371 | Glacial sand Soft 50 D, S Sufficient supyly.
8 |8ue|l 11| " | " | “ | Flowing 2,375 Glacial drift Hard,"alka- |46 Abundant supplys
spring line"
9 | 8B4 14| " | * | " | Dug 312,375 0 12,375 Glecial drift Soft,"alka- (70 5 Sufficient supply; probably a spring.
X line™
10 | 8we| 26| ™| “ | " | Dug 12 | 2,425 - 10 {2,415 10 (2,415 | Glacial coarse Soft 46 D, 8 Sufficient supply.
gravel
11 | 8E*| 22| "| " | " | Dug 9 12,430 0 [2,430 0 Glacial gravel Soft 48 D, 8 Sufficient supply.
12 | SE.| 22| " | " | " | Dug 18 | 2,430 K 16 {2,414 | Glacial gravel Soft 48 D, 8 Sufficient supply.
13 | Nwe| 23] v " | * | Dug 18 | 2,425 0 2,425 Glacizal sand Soft 46 S Sufficient supply.
14 | sw,| 23| v| | " | Bored 77 | 2,400 - 71 2,329 | 71 2,329 | Glacial send Hard,"alka=- |50 N
- ) line"” -
15 | sy 27 "| *| " | Dug 8 |2,350 Glacial gravel Hard,"alka~ |48 S Weters 140 hend stock; is a flowing springi
line"
16 | Nwel 32| "| " | " | Flowing 2,360 Glacial drift Hard,iron 48 D, § Sufficient supply; besides house and cattle
spring . 3,500 sheep weatered.
17 | NWel 35| "| " | " | Dug 10 | 2,385 - 7 12,378 7 12,378 | Glaciel drift Soft 50 N
1 | sw. 1| 13]30| 3| Dug 6 | 2,400 - 0 |2,400 0 |2,400| Glncial drift Soft,"nlke- |48 S Sufficient supply.
line" ‘
2 | Nwe| 12| | | "™ | Dug 10 | 2,500 Glacial drift S Suf ficient for stock.
3 | NE.] 13| | * | " | Dug 12 | 2,457 - 8 (2,449 8 [2,449| Glncial sand Soft 50 I Suf ficient supply.
4 | sw| 23] " " " | Dug 14 | 2,500 Glacial drift S Suf ficient supply.
5 | S| 24| | | " | Dug 18 | 2,456 |- - 6 |2,450 18 12,438| Glacial snnd Soft,salty 48 N Sufficient supply; too salty, cattle will
: not drink it,.
6 | sw| 24| " | " | Dug 812,455 - 3 (2,452 3 12,452| Glocicl sand Soft 50 D, 5 4lso two similor wells. closeby,
T | SWe 25§ " *| " | Dug 9| 2,405 - 3 12,402 3 |2,402| Glocial fine Soft%"alka- 50 S Sufficient supply.
gravel line’ '
1 | NWe 1| 14| 28| 3| Dug 25 | 2,433 - 17 |2,416 17 |2,416| Recent dune Herd,iron 44 D, S Suf ficient supply.
' : sand
2 | swWwe 2| " "| " | Bored 50 | 2,445 - 25 2,420 25 | 2,420| Glacial drift Hard,iron 44 D, § Sufficient supplye.
3 | Nwe 2| "| “| ™| Springs 2,428 Recent dume 5 Suitable only for stock.
sand
4 | NBo, 2| " "| " | Spring 2,428 Recent dun3 Hard,iron 44 D, S Sufficient supply; butsuitable only for
) sand stock.
5 |se|l 8 "| | "| Dug 12 | 2,430 - 10 [2,420 10 | 2,420| Recent dune Hard 48 N
send
6 | S 9 wloowl " Dug 48| 2,490 - 33 (2,457 33 |2,457| Glacial sand Hord,iron 48 D, § Sufficient supply.
7 | s7e 26| "| | " | Bored 18| 2,465 - 13 |2,452| 13 |2,452] Glacial drift Hard 48 D, § Suf ficient supplye
8 | sB*| 19| "| *| " | Bored 62| 2,488 - 32 |2,456 32 | 2,456 Glacisl drift Hard,iron, 46 D, S Sufficient supply.
"elkaline"

Note—All 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.



. 3 (3 . L3 B 4'4
WELL RECORDS—Rural Mun101pa11ty OF oo 1880—10,000
BITTER LAKE NG 142, SASKATCHEWAN .
LOCATION HEIGHT TO WHICH | pRINCIPAL WATER-BEARING BED
WELL TYPE DEPTH | ALTITUDE WATER WiLL Risk ' TEMP. USE TO
- OF OF WELL | ove () CHARACTER OF WHICH YIELD AND REMARKS
' ¥ | Sec. | Tp. | Rge. | Mer. WELL WELL (ablg:r':l)”a Below (—) | Elev. Depth Elev. Geological Horizon OF WATER W..A;I‘ER WATER
Surface (in°F.) IS PUT
9 | NEJ 20 14| 28] 3| Dug 8| ¢«,425 0 | 2,425 Glacial gravel Soft 50 D, § Sufficient supply; also l3-foot dry hole.
10 | NWd 200 " "| " | Bored 321 2,430 - 26 |2,404 26 | 2,404 Glacial fine Hard,"alka- Sufficient; used to water chickens,
' sand line"
1L | §@y 20 | My Dug 14| 2,430 0 |2,430 Glacial drift Hard,"alka- | 48 D, 8 Sufficient supply.’
line”
12 | NE¢ 21 "™ *| “| Bored 86| 2,500 - 50 | 2,450 86 | 2,414| Glacial drift Hard,iron, 44 S Sufficient supply.
) "alkaline”
13 | NE4- 21 " " *| Dug 24| 2,500 - 22 12,478 22 | 2,478| Glacial ¢rift Hard 48 D, 8 Sufficient supply.
14 | Nwy 21 | *"| "| Dug 20| 2,473 - .8 ]2,465 81 2,465 Glacial drift Sof t,sul~ 44 S Insufficient supply.
phur
15 | Ny 24 | ‘) M| Pug 14| 2,436 - 82,428 8| 2,428/ Glacial gravel Hard 48 D, S Sufficient supply.
16 | swy 29 "| “{ " Dug 15| 2,445 -~ 412,441 412,441 Glacial gravel Hard,"alka- | 46 S Sufficient supply.
line"
17 | s&1 259 " "I "] DPug 10| 2,440 - 42,436 4| 2,436| Glacial gravel Soft 44 D, S Sufficient supply.
18| sw| 28 o | o Dug 11| 2,482 02,482 . Glacial drift Soft 49 D Intermittent supply.
19 | Sswy 284 n “| “| Bored 90| 2,495 - 45 | 2,450 45| 2,450 Glacial drift Hard,"alka- 47 D, S Insufficient supply; also a simjlar well and
line" several shallow dry holes.
20| s9y 28 " | "| Dug 22| 2,49« - 712,487 71 2,487 Glacial drift Medium hard | 42 D, 8 Intermittent supply.
21 | Nwy 28 vt " 16| 2,500 Dry hole; base in glacial drift.
22 | syt 29 " | M| Bored 25| 2,496 - 20 | 2,476 20| 2,476 Glacial drift Medium hard, | 47 S Sufficient supply; also a 40-foot sub-art-
"elkaliney esian well and a dry hole.
iron
23| NE} 3¢ " ¢ "| Dug 10| 2,485 - 42,481 4| 2,481 Glacial gravel | Msdium hard | 48 D, S Sufficient sypply; similar well and 3 dry
holes. .
24| NEp 33 " " “| Dug 20| 2,535 012,535 Glacial drift Soft 48 S Intermittent supply.
25| NE! 31 " | "| Bered 112| 2,537 - 87| 2,450 112]| 2,425 Glaciel drift Hard,cloudy, | 46 D, § Sufficient supply.
‘ "alkaline’,
iron
26| SE! 32 " " | Dug 22| 2,520 - 14| 2,506 14 |.2,5064 Glacial gravel Soft 43 D, 8 Suf ficient supply,
27 | N 3i m w " Bored 28| 2,480 Glacinl drift Soft 43 D, © Insufficient supply; hauls water.
28| NEp 33 M M| | Dug 17| 2,457 Glacirl drift Soft 46 S Intermittent supply.
29 | NE[ 34 " "l Dug 17 2,490 0l 2,490 Glncial drift Soft 44 D, S Sufficient supply; also & 15-foot intermivuir
i ' . ent well,
30| N 34 Y " "I Bored 100| 2,490 - 50| 2,440 100| 2,39Q Glaciol drift Hard,iron 48 S Sufficient supply; not suitable for humons,
31| NEp 3% % 4 | Dug 12| 2,538 0 Glacial grovel | Hard 46 D, 8 Suf ficient supply.
32| SEp 3% ¢ Bored 55 2,460 - 25| 2,435 25| 2,43f Glacial drift Odorous 48 N
hard
1| swe 8 14 29/ 3| Dug 15 2,360 - 13| 2,347 13| 2,347 Glacinl drift Hard,cloudy,| 48 N Insufficient supply.
: "alkeline™

Note—All 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.



: 4
. c e e B 4-4
WELL RECORDS—Rural Municipality of ... Too0-1000
. . BITTER LAKE NO. 142, . SASKATCHEWAN
LOCATION HEIGHT TO WHICH R
- cvem | oEpra ALV?TUDE W o B PRINCIPAL WATER-BEARING BED R T%ngp. tvf’glgg
OF OF ELL YIELD AND REMARKS
. N above sea Ab
e 1 | Sec. | Tp. | Rge. | Mer WELL WELL ¢ ?:vel) Bel?J:: (( _—*- )) Elev. Depth Elev. Geological Horizon OF WATER “(,-A?ER WATER
Surface in°F.) IS PUT
2 | NWo 11| 14| 29| 3 | Spring 2,410 Recent dune Medium hard, 5 Sufficient supply.
) sand "glkaline”
3 NWe 11 | "| " | Dug 12| 2,380 - 312,377 312,377| Recent dune Hard,"alka- |48 ] Sufficient supply,
: sand line"
4 | SWY 13 " . " | Bored 401 2,400 Dry hole; base in glacial drift.
5 | NEo 17, "| "| " | Bored 451 2,487 - 44 |2,443 Glacial fine Herd,iron, 44 S Intermittent; drinking water hauled.
sand "alkaline"
6 | NE+| 17| "| "| " | Dug 151 2,490 - 11 {2,479 11 | 2,479| Glacial drift Sof t 48 D, S Insufficient supply,
7| M| 17| | "| " | Bored 12| 2,420 - 8 |2,412 8 |2,412| Glacial drift Soft 48 D, 8 Intermittent supply; three shallow dry holes,
8 | sw. 19/ | | " 28 | 2,400 - 20 (2,380 20 | 2,380 Glacial drift Hard,iron, 44 S Sufficient supply.
yellow sed- .
iment
9 | NE*| 20/ "| "| " | Dug 12| 2,500 - 7 12,493 7 12,493| Glacial drift Sof t 48 S Suf ficient supply,
10 | SE.| 21| "| | " | Bored 891 2,530 - 84 |2,446 84 | 2,446| Glacial drift Hard,iron, 42 S Insufficient supply; also similar well;
"alkeline" haul water. .
11 | Nwel 21| | "| " | Bored 30| 2,530 - 56 (2,474 56 | 2,474| Glacial drift Hard,iron, 46 D, S Insufficient supply; haul water in summer.
cloudy,"al~
keline"
12 | sE¢ 25 *| | | Bored 88| 2,538 - 65 [2,473| 65 |2,473| Glacial drift Hard,iron, |44 D, S Sufficient supply.
cloudy,"al-
kalins"
13 | NEoJ 25 "| | | Bored 59| 2,480 - 42 12,438 59 | 2,421| Glacial gravel Hard,"alkar S Sufficient supply.
- . line"
14 | sw| 26/ "| | "| Bored 14| 2,575 - 11 |2,564 1L | 2,564 Glacinl gravel Hard 48 N
15 | NEe| 27 " " " Dug 20| 2,580 ~ 10 2;570 " 10| 2,570| Glacial gravel Hard 48 D, S Insuffic ent supply; two 20~foot dry holes,
16 | swq 28 | "| " | Bored 68| 2,530 - 54 12,476 54 | 2,476| Glacial drift Medium hard, | 46 D, S Suf ficient supply.
slightly
"alkaline"
17 | Nwe 28 | "{ " | Dug 28| 2,525 -~ 21 |2,504 21 | 2,504| Glacial drift Sof t 46 b, 18 Suf ficient supply.
18 | Nwe 28 | "] " | Bored 38| 2,524 - 23 2,501 23| 2,501| Glacial drift Hard, "alka~ | 48 S Sufficient supply; similar well,
line"
19 | SE4 29| "| | " | Dug 18| 2,465 - 8 (2,457 8 |2,457| Glacial drift Medjum hard | 48 S Suf ficient supply.
20 | 8wy 31 “"| "| " | Dug 40| 2,512 - 30 {2,482 30| 2,482| Glacial drift Hard,iron, 46 D, § Sufficient supply.
: "glkaline” : ‘
21 | SWwd 31 " | *| Bored 36| 2,515 - 25 |2,490| 252,490 Glacial drift Hard,iron- 46 D, 8 Suf ficient supply; also two dry holes.,
22 | NE| 31 | | "| Bored 60| 2,553 - 32 |2,521 32 | 2,521| Glacial drift Soft, iron 44 D, S Sufficient supply; also a dry hole.
23 | NBJ 34 ™| “| " | Bored 112 | 2,580 - 92 |2,498| 112 2,468| Glaeial fine Hard,iron, 48 D, & Insufficient; also similar well; water houled
sand "alkaline" at times,
24 | NE4 34/ "| "| " | Bored 122} 2,600 - 90 |2,510| 122 2,478| Glacial fine Mgdium hard, | 42 D, § Insufficient supply.
_ sand iron, "alkar
line"
25 | swy 35 " "| " | Dug 12| 2,585 - 812,517 11| 2,574| Glacial gravel Sof t 48 S Intermittent supply; also nearby similar
welle

NoTe—All 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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. . o B 4'4
WELL RECORDS—Rural Municipality of............. e i
BITTER LAKE NO.142, SASKATCHIWAN
LOCATION FIBIGHT TO WHICH PRINCIPAL WATER-BEARING BED
WATER WILL RISE TEMP. USE TO
WELL TgE DEgg H| Acmirope roore CHARACTER OF WHICH VIELD AND REMARKS
Ne. 14 | Sec. | Tp. | Rge. | Mer. WELL WELL (Ell’:“,’:l)’ea Beltz;: (-_—F)) Elev. Depth Elev. Geological Horizon OF WATER v‘(,i?f )R Y;Agg?
Surface -
26 | Nw{ 39 14/ 29| 3| Dug 22| 2,580 - 712,573 14| 2,562| Glacial gravel Hard,iron, 43 D, s Suf ficient sup.ly.
_ - ) Yalkaline"
27 | NW¢ 39 " “| | Bored 85| 2,570 - 60 | 2,510 30| 2,490 Glacial fine Hard,iron ., S Sufficient supply.,
sand cloudy,"al-
_ kaline"
28 | s@#l 34 " | | Bored 64| 2,600 - 34 | 2,566 34| 2,566 Glacial drift Hard 45 S Sufficient supply.
29 | NE4 3§ " | "| Bored 100| 2,566 - 90 | 2,476 100 | 2,466| Glacial fine Hard,salty, | 42 S Sufficient supply.
: sand “alkaline"
iron )
30| N2{ 34 " | | Dyg 20| 2,545 - 10 | 2,535 10| 2,535 Glacial drift Soft 44 b, 8 Sufficient supply; also 30-foot well.
1| Nwg 13 14/ 30| 3| Bored 35| 2,430 - 20 | 2,410 30| 2,400 Glacial drift Hard,iron, 44 D, s Suf ficient supply.
: "glkaline"
2| N&¢.23 o | | Bored 70| 2,460 - 50 |2,410 60| 2,400 Glacial drift Hard,iron, 44 D, S Sufficient supply; 58-foot well unused,
"alkaline"
3] NEB¢ 24 " " "| bag 16| 2,450 10| 2,440, Glacial drift Medium hard, | 48 Sufficient supply; also 10-foot dry hole.
. iron
4| 8wy 25 " “| | Bored 60| 2,485 - 50 | 2,435 54| 2,431 Glacial drift Hard,iron, 46 D, § Sufficient supply.
"glkaline"
yellow
5| NEY{ 35 " " "| Borec. 32| 2,590 - 20 | 2,570 251 2,565/ Glacial drift Hard,iron, 46 S Sufficient supply; 32~foot similar well used
"alkaline for drinking.
1| SEs 1 15| 28| 3| Bored 70| 2,500 - 30 | 2,470 70| 2,430 Glacial drift Hard,iron, 43 S Sufficient supply; also a 32-foot well and &
, "alkaline" 60-foot dry hole.
2| 8wy ¢4 “ | “| Dug 22| 2,520 - 16 | 2,504 16| 2,504| Glacial sand sof% : 46 D, S Sufficient esupply; alao & dry holes 75 to 90
feet in depth; hauls water svery day.
3] My 3 " | Dug 16| 2,435 - 11 | 2,424 11| 2,424 Glacial drift Hard 46 b, S Also 1o-foot well for stock.
4 | NE; 4 v | ", Bored 31| 2,428 - 912,419 30| 2,398, Glacial drift Hard,iron, | 46 S Sufficient supply; 3 dry holes; drinking
"alkaline” ) water hauled; also 29-foot well for stock.
5| Nw¢ 4 " "| "| Dug 38| 2,450 - 12 | 2,438 12| 2,433 Glacial drift Hard,iron, 48 N Sufficient supply.
. . : g "alkaline"
) SE4 5 " i ! Bored 90| 2,515 - 73 12,442 73| 2,442 Glacial drift ﬁard,itcnz 42 S Insufficient supply.
alkaline
7 | BEs g " " | Dug 20| 2,500 0| 2,500 ‘ Glacial drift Soft 48 D, § Intermittent supply; also 110-foot well
- supplies stock,
SW¢ 4§ " “ | Bored 32| 2,550 - 202,530 10| 2,540 Glacialdrift Soft a5 D Intermittent supply; also 60-foot inter=-
mittent well; several dry to 60 feet in depths
9| NEy g " "| | Bored 75| 2,530 - 50 | 2,480 65| 2,465 Glacial drift Hard,iron, 44 S Intermittent; two 35-foot dry holes.
‘ "alkaline"
10| 8wy 1 " v | Bug 35| 2,508 - 26 | 2,482 26| 2,482 Glacial drift Sof t 48 Sufficient supply.
11| NE¢ 9 " | | Bored 72} 2,481 - 40 | 2,441 Glasial drift Hord,selty, | 45 ] Also an 8-foot dry hole.
"alkaline'
iron
12 | Swy¢ 1Q " " *| Dug 12 2,433 - 10| 2,423 10| 2,423 Glacial drift . Hard,salty, 48 S Sufficient supvnly; two similar wells; very
"alkaline" little water; unused. :
13| swe 1% ¢ *| Dug 12| 2,440 - 10 | 2,430 10| 2,430 Glacial drift Hard 46 D, 8 Suf ficient supply; also similar well partly
caved in.
14 | Nwy 11 " " "1 Dug 18| 2,460 - 10| 2,450 10| 2,450, Glacial drift Hard,iron, 44 D, 8 Sufficient supnly.
_ "glkaline"”
15 SE¢ 14 " " “ Bored 40| 2,500 - 30 12,470 30| 2,470 Glacial drift gqrd,"alka- 46 N
NoTe—All depths, altitudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used.

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



WELL RECORDS--Rural Municipality of

B 4-4

|
!
i
!
i

.BITTERLAKENO.142’ ............... S ASI‘{ATCHEWAN 1860—10,000
LOCATION Heieur T0 wHicH PRINCIPAL WATER-BEARING BED .
WELL TgE DEg; H| Auirube Taren T CHARACTER | T%ngp. 1VIVSI—I;:Igg VIELD AND REMARKS
No- 1 44 | see. | Tp. | Rge. | Mer.| WELL | WELL | (eovesea o ((f)) Elev. | Depth | Elev. Geological Horizon OF WATER “(IQEFE)R ‘;‘;Aggf
Surface
16 | SE.| 15| 15| 28 | 3 | Bored 40 | 2,473 - 25 [2,448 25 2,448 | Glacial drift Hard,iron1 44 S Sufficient supply; also 30-foot well, used
" o . ..
17 | 8w+ 15| " " " | Bored 60 | 2,477 - 40 (2,437 60 |2,417| Glacial drift ﬁ;ﬁﬁ?ﬁ;ﬁi& 44 D, S g&f?ici:iilzizg;yjuzgiz,similar well.
18 | NEe| 15| "| “| " | Bored 65 | 2,480 ~ 30 {2,450 65 |2,415 | Glacial drift giiﬁfiiﬁia 43 D, S Sufficient supply.
19 NW.| 16 " i’ e Dug 20 | 2,488 - 14 2,474 14 (2,474 | Glacial sand Si]i"léallne ’ 48 D,. S Insufficient supply.
20 | SE+| 17| "| " | "™ | Bored 65 | 2,500 - 37 12,463 65 |2_435| Glacial drift ﬁard,i;on& 44 S Sufficient; hauls drinking water.
Sloudy |
21 | NWe| 17| | | " | Dug 20 | 2,500 - 7 12,493 7 12,493 | Glacial fine Soft S Sufficient supply.
22 | Nws| 17| “"| * | “ | Bored 80 | 2,478 - 74 12,404 74 |2,404 Ziﬁiial drift qard,salty, 44 D, S Sufficient supplyi
;?iialine}
23 | NWe{ 18| "| " | " | Bored 80 | 2,500 - 70 12,430 80 |2,420 | Glacial drift Hard,iron, 44 D, s Sufficient supply; 1l0-foot dry hole.’
" N
26 | SE‘| 19| | " | " | Dug 22 | 2,461 - 10 |2,451 | 10 |2,451| Glacial drift si%iallne 46 D, S
25 | SE*| 19| | " | " | Bored 92 | 2,495 - 47 2,448 47 12,448 | Glacial gravel Hard,iron 42 S Sufficient supply.
26 | BBe| 20| ™| "™ | ¥ | Bored 35 12,471 - 25 2,446 25 2,446 | Glecial drift Hard,cloudy, |43 D, § Insufficient supply; also 6-foot intermittent
27 SW.| 20 " " ¥ | Bored 70 {2,482 - 30 2,452 70 12,412 | Glacigl drift :ﬁ:cr)'g 44 D, & vsvzﬁi.icient supply; 5 dry holes to 30 feet
28 | NW.| 23| " | " | " | Bored 40 12,478 - 10 (2,468 Glacial drift Eard,irona 42 ] gi??icient supply; six wells nearly dry.
29 | NW.| 24| | | " | Dug 20 12,500 - 9 2,491 16 |2,484 | Glacicl gravel H2i§:£:§;a- 46 D, s Sufficient supply.
30 | NWe| 24| | | " | Bored 30 | 2,500 - 10 2;490 10 (2,490 | Glacial drift ét?: 47 b, s Sufficient supply.
31 | 8W.| 25| " w1 " | Bored 42 | 2,525 - 26 12,499 30 2,495 Glacial drift Hard 44 D,. ) Intermittent supply.
32 | NE.| 26| "| " | " | Dug 6 | 2,525 0 2,523 Glacial drift Soft 48 8 Intermittent supply.
33 | NEs| 26| "| " | " | Bored 30 | 2,536 - 25 2,511 25 2,511 .Glacial drift E;Iard,iron',. 46 8 Intermittent supplf; hauls drinking water,
34 | 3| 36| | “| " | Bored 25 |2,515 - 13 [2,502 | 13 |2,502| Glacial drift H§i§?§;§2y 46 N
35 | 8E.| 27| "| " | " | Bored 38 | 2,52 - 18 |2,502 18 2,502 | Glacial drift Eard,sgltX, 44 < Sufficient supply.
36 | NEe| 27| "| " | " | Dug 20 | 2,520 - 18 |2,502 18 [2,502 | Glacial drift Hiiﬁfiiﬁi, 46 N I
37 | SWef 30 "| " | " | Bored 96 | 2,525 - 56 2,469 56 |2,469 | Glacial drift %:iZYironz 42 D, § Insufficient supply.
, .
38 | 8Ws| 30| "| | " | Dug 20 | 2,520 - 6 2,544 6 (2,514 | Glacial drift si%iallne 46 D, § Intermittent supply.
39 | NWe| 30| "| " | " | Bored 16 | 2,502 - 11 (2,493 11 12,491 | Glacial drift Hard,iron, 48 D, 8 Insuff'icien't supply.
40 | 8W.| 31| | " | " | Dug 35 12,515 - 30 |2,485 30 |2,485| Glacial drift figggfgzltx, 46 S Sufficient; laxative; domestic supply hauled.i
"alkaline

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

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used. ' i

(#) Sample taken for analysis.
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- . . B 4'4
WELL RECORDS—Rural Mun101pa11ty (0 ST . 1860—10,000
BITTER LAKE NO, 142, SASKATCHEWAN '
LOCATION HEIGHT TO WHICH PRINCIPAL WATER-BEAR BED
WELL TYPE |DEPTH| Avtitupe | ATPR WILL Rise e TEMP.| USE TO
- OF OF WELL | ove (4) CHARACTER oF WHICH YIELD AND REMARKS
¥4 | Sec. | Tp. | Rge. | Mer. WELL WELL (‘ﬂ;e':‘\“r’eel)s | Below (=) | Elev. | Depth Elev. Geological Horizon OF WATER “{AEER WATER
Surface (in°F.) IS PUT
41 NEJ 31| 15| 18 3 Bored 551 2,500 - 27 12,473 55 12,445 Glacial drift Hard,iron, 45 D, S Sufficient supply.
' - "alkaline"
42 | Nwe 32| ™| "| " | Bored 50| 2,508 - 30 |2,478 50 | 2,458| Glacial drift Hard,iron; 44 D, s Sufficient supplye
"glkaline!
43 | swe| 33 "| “| " | Bored 76 | 2,550 - 62 12,488 Glacial drift ﬁ:{kaiiggsv' 46 D, S Insufficient supply; 35-foot dry hole.
44 | SE. 34 : : " Bored 35| 2,550 - 20 (2,530 35 |2,515| Glacial drift Hard,iron 44 D, S  Sufficient supply of "alkaline" water.
45 | Nw¢ 34 Bored 20| 2,555 - 6 (2,549 Glacial drift Hard 48 D, s Sufficient supply; also 10-foot well waters
- . stock. .
46 | SEo 35 "| "| " | Dug 10| 2,550 - 8 |2,542 8 |2,542| Glacial sand Soft N
47 | NWe| 36| "| " | " | Bored 731 2,563 - 63 |2,500 73 | 2,490 Glaeial drift Hard 43 D, § Suf ficient supply; 30 dry holes 12 to 35
feet deeps.
48 | wwe| 36| "| "| " | Bored 94| 2,578 - 80 |2,498 Glacial fine Hard 45 D, 8 Suffici ent supplys
gand
1 | 8We 1] 15| 29| 3| Bored 75| 2,550 - 60 (2,490 60 | 2,490| Glacial fine Hard,iron, 43 S Intermittent supply; many dry holes to 50
i sand "glkaline" feet deep; also 58«foot intermittent well
for houss. :
2 | S* i " " " | Bpred 92| 2,550 - 60 |2,490 60 | 2,490| Glacial fine Hard,iron, 42 S Insufficient supplye.
Y Yy
sand ¥alkaline® .
3 ;887 20 " "| "| Dug 16| 2,532 - 11 (2,521 Glacial drift Soft 48 S Intermittent supply; also 18-foot inter=
mittent well; used D, S.
4 NE? 2 "{ “| " | Bored 75| 2,550 - 45 |2,505 Glacial fine Hard,ironﬁ 44 b, s Suf ficient supply; also 90-foot sub=arte
) sand "alkaline' esian well unused.
5| NW| 2 " "| "| Dug 18| 2,555 - 8 (2,547 Glacial drift Soft a6 S Suf ficient s upply.
6 | SE. 3 " "| " | Dug 10| 2,550 0 |2,550 Glacial sand Soft 46 N Intermittent supply; also 20-foot intermitte
. ent well, used D, 5, )
1 NE« 3 "| | "| Dug 12| 2,588 0 |2,588 Glacial sand Soft 46 "N Intermittent supply; also a similar well.
8 | Nwe 3 " “"| " | Bored 52| 2,600 - 37 2,563 52 | 2,548| Glacial gravel Sof t 44 D, § Insufficient supply; also 68-foot well for
stock.,
9 | NW. 3] " " " | Bored 95| 2,598 - 13 |2,525 95 | 2,503| Glacial gravel Hard,iron, 44 8 Insufficient supply.
: ' ' "alkaline" ,
10 | SEY 4 "| *| " | Bored 451 2,575 - 15 |2,560 Glacial drift Hard,iron, 44, D, S Intermittent supply; 6 dry holes around
. . . "alkaline" 60 feet deep,
11 | 8By 5 "| "| " | Bored 73| 2,565 - 53 |2,512 73 | 2,492| Glacial drift Hard,yellow | 44 D, Sufficient supply; also T3-foot well for
. iron : stock.,
12 | Sis 6/ *| *| " | Boyed 38| 2,543 - 18 (2,525 38 | 2,505| Glacial drift Hard,"alka~ | 45 D, § Sufficient supply.
line"
13 | NE¢ 6] "] "| " | Bored 90| 2,555 - 60 [2,490 66 | 2,490| Glacial drift Hard,iron, 46 S Sufficient supply; also two 90=foot dry
"elkaline" holes.
14 | NB 7 "} “"| "| Boraod 60| 2,560 - 30 |2,530 Glacial drift Hard,iron, 46 S Intermittent supply; also 60-foot well used
"glkaline" D, S,
15 | NWe 7 " "{ " | Bored 90| 2,600 - 70 12,530 90 | 2,510| Glacial drift Hard,iron, 46 S Sufficient supply.
"alkaline"
16 | SsSB4 8 " | | Bored 85| 2,594 - 65 12,529 85| 2,509 Glacial drift Hard,iron, 44 S Also 60-foot well, but water unfit for use;
| "alkaline” and 40-foot well for house use,
17 | 8B¢ 9 "| "| " | Bored 94| 2,600 - 76 | 2,524 94 | 2,506| Glacial gravel Hard,iron 44 S Sufficient supply; also a 45-foot well,used
D, 8.
18 | NET 10 "| "| " | Dug 22| 2,570 0 |2,570 Glacial gravel Soft 46 D, 8 Insufficient supply; also a 1l6-foot well
: not in usse,
19 | sE4 120 | "| "| Dug 15| 2,533 012,533 Glacial drift Soft 46 D, S Intermittent supply; 102-foot sub-artesian
well for stock.

NoTe—All 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

B 4-4

1860—10,000

BITTER LAKE -NO;142, SASKATCHEWAN
LOCATION HIEIGHT TO WHICH PRINCIPAL WATER-BEARING BED
WELL ngE DEOP; H| Aunrobe LA CHARACTER e thvs}EI:I(':rg VIELD AND REMARKS
No. 1 | sec. | Tp. | Rge. | Mer.| WELL | WELL | (sbovesca gg%};aé ;)) Elev. | Depth | Elev. Geological Horizon OF WATER “(’ﬁgFE)R ‘IzAggf
20| NB* 13 1§ é9 3] Bored 120, 2,523 - 90| 2,433 120| 2,403 Glacial drift Hard,iron; 42 D, & Sufficient supply: also 70-foot dry hole.
" .
21! 8SEe 14 ! " ‘| Bored 15 2,520 - 10| 2,510 Glacial drift Sigiallne 46 D, § Insufficient; intermittent supply; also 49-
22| Ny 14 " |  Dug 15 2,540 - 92,531 Glacial drift Soft 47 S gi;:i:fiitfggp:;;?kié-foot well unusedﬂ
23| Sie 1%y 1 " " Boered 60| 2,575 - 52| 2,523 52| 2,523 Glacial drift Eard,i;ons 44 D, s Insuffici ent supply; water hauled; also a
241 Sy 16 M o *{ Bored 79| 2,565 - 65| 2,500 79| 2,484 Glacial drift ﬁ:ii?iigzz 44 B, 8 gg;ggz:eziliuigiy?tZigg a dry hole.
25 NWP 171 " " " Bored 60| 2,575 - 30| 2,545 60| 2,519 Glacial drift H:%E?E;?:a- 46. D Sufficient supply; also 5 dry holes to 80
26| SEb 17 "M | "| Bored 66| 2,575 - 56| 2,519| 66| 2,509 Glacial drift %ﬁ;ﬁfironz 46 D §i§?iii2§% supply.,
27| swr 17 " " " Bored 80| «,570 - 70 2,500 70| 2,500 Glacial drift H:ig?iigz, 45 S Insufficient; also an 80-foot intermittent
"alkaline, well for stock use.
23 | NEp 14 m 4 " Bored 32| 2,600 - 221 2,578 22| 2,578 Glacial gravel 2233 44 D, & Sufficient supply; 5 dry holes to 50 feet
29 | N@p 19 M " " Bqred 40 2,572 - 26| 2,546 40 2,532 Glacial drift %ard,iron% 46 ) ii:§'45-foot well for stock; 32-foot dry
. .o
:iﬁzé;ne, 'hole.
30| swr 2 1 m  wl Dug 22| 2,562 - 18| 2,544 18| 2,544 Glacial sand Hﬁrd,ir?n," 44 D, 5 Sufficient supply.
31| NE» 2( % " " Bored 47| 2,518 - 251 2,493 47| 2,471 Glacial drift Haié??i;Z? 45 5 Sufficient supply; similar 53-foot well,used
“alkaline™ D, §; twelve dry holes 50 to 100 feet deep on
: SE.},section 20,
32| Nwp 21 M o« Dyg 56| 2,518 ~ 30| 2,488 30| 2,488 Glacial drift Hard,iron, 46 S Sufficient supply.
33| SEp 22 "M " “| Dug 18| 2,500 =13 2,487 Glaecial gravel gz%ifgron 47 D, s Sufficient supply.
34| NWh 2% woo “| Bored 42| 2,515 -20| 2 ;\{-‘195 42| 2,473 Glacial drift Hard,iron 44 S Sufficient supplye.
3% swp 23 "W " | Bored 6| 2,500 - 4 2,496 Glacial drift Soft 48 N Intermittent supply.
36| NE, 23 " “ | Bored 70| 2,515 - 50| 2,465 70| 2,449 Glasial drift Eard,ifbna 44 D, & Sufficient supply,
39 Nwpo23 v M Dug 18| 2,502 - 12 2,490 Glacial drift siiﬁ?iiﬁidy 47 D, S Sufficient supply.
38| s 24 Moo Bored 80| 2,517 - 50| 2,467 80| 2,437 Glacial drift ﬁard,i?on; 43 D, s Sufficient supply; also a l2-foot dry holes
39 Bup 2% ! ! "|  Bored 60| 2, 4;35 - 22| 2,473 60| 2,435 Glacial drift f'iz;;{?;;gz’,' 44 S Poor quality.
40| NEp 25 " | *| Bored 58, 2,498 - 38| 2,460 58| 2,44q Glacial drift Hzrdi";f:a— 45 b, 8 Sufficient supply. .
41| 8= 27 " " "| Bored 78| 2,530 - 64| 2,466 64| 2,46 Glocial drift ﬁiﬁi,iron, 44 D, § Sufficient supply; similar well, caved in,
42| nwp. 27 M o | Dug 64| 2,520 - 52| 2,468 52| 2,468 Glacial drift Medium herd | 44 D, § Sufficient supplye.
43 | swp 24 W ¢ Bored 50f 2,535 - 40| 2,495 40| 2,499 Glacial drift Herd,iron 46 D, S Suf ficient supply.
4. sWwp. 33 " " "| Bored 45/ 2,543 - 39| 2,504 39| 2,504 Glaciecl drift Hard‘,'"alka- 44 D, & Inﬁmittent supply; also 32-foot similar .
line well.

Note—All 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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B 4-4

WELL RECORDS—Rural Municipality of ... To00— 1000
: BITTER LAKE: NO.142, SASKATCHEWAN
LOCATION HEIGHT TO WHICH B
e ryre | DEpTa| Ao W PRINCIPAL WATER-BEARING BED — T%DFAP‘ ‘JVS;'IES
OF OF ELL YIELD AND REMARKS
No. Ab
¢ 14 | Sec. | Tp. | Rege. | Mer. WELL WELL (a?g“r’:l)s e Bel(zx: (( i- )) Elev. Depth | Elev. Geological Horizon OF WATER “’.ATER WATER .
- Surface (in°F.) Is PUT
43 ﬂﬁ.' 3i 15| 29| 3| Dug 26| 2,512 - 10 |z2,502 Glacial drift Hard,"alka- | 42 N Intermittent supply; a 40-foot well wsed for
line%odarous . stock,
46 | SEJ 32| | | " | Bored 43| 2,540 - 28 |2,512 Glacial drift Hard,iron, 46 8
. ' “alkaline”
47 | Swe 33 "| *| " | Bored 56| 2,534 - 28 12,506 56 | 2,478| Glacial drift Hard,iren, 44 D, S Sufficient supply.
. "glkaline”
48 NE. 34 " " a Bored . 801 2,514 - 60 |2,454 80 | 2,434 Glacial drift Hard,iron, 45 N
, "alkaline” : .
49 | NEo 35 "| | " | Dug 40 | 2,495 - 20 |2,475 40 | 2,455| Glacial drift Hard,"alka- | 46 3 Sufficient for stock; drinking water hauled,
' ‘ line"
50 | NWe 35/ | | | Bored 60| 2,492 - 50 |2,442 50 | 2,442 %lacial drift Hard,"alka= | 44 D, § Insufficient supply. i
line"
5% | 8ik 36 " "| “| Bored 42| 2,475 - 20 |2,455 42 | 2,433 Glacial drift Hard,cloudy, | 46 D, 8 Sufficient supply.
iron,"alkae-
d line"
52 | &wv| 36 | | | Dug 18 | 2,468 0 |2,468 Glacial drift Soft 45 S Sufficient supply.
% | NET 12| 15| 30| 3| Bored 80| 2,605 - 60 |2,545 80 | 2,525| Glacial drift Hard,iron, 46 5] Sufficient supply; also a 72=foot well unused
"alkaline™ at present] 64-foot intermittent well for
house use.
2| 8B4 13 %/ | | Bored 60| 2,610 - 50 | 2,560 50 | 2,560 Glacial drift Hard,iron, 43 S Sufficient supply; a 68-foot well, used D, 5;
"alkael ine" sufficient supply; 6 dry holes. ‘
3| S¥q 24 " | *| Bored 70| 2,600 - 60 2,540 60 | 2,540 Glacial drift Hard,iron, 46 8 Insufficient supply.
“alkaline"
4 | NWwY 24/ "| *“| " | Bored 60| 2,600 ~» 10 | 2,590 Glacial drift Hard,ipron 46 D, s Intermittent supply.
5| NE4 25 | | "| Dug 30| 2,550 Glacial drift Soft,iron, 48 S Suf ficient supply; also a dugout.
_ yellolWw
6 | NEd 3§ " "| "| Bored 60|-2,560 - 40 | 2,520 Glacial drift Hard,cloudy, | 48 N
"alkalins”

Nore—All 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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