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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF MAPLE CREEK, NO., 111,

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought about an aocute
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 stock. In an effort
to relieve the serious sibuation the Geological Survey
began an extensive sbudy of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 squere miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically examined, 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 Pleistocene 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 drillers 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 thé municipalities and to certain
Provincial and Federal Devartments, where they can be consulted
by residents of the municipalities or by other persons, or they

mey be obtained by writing direct to the Dircctor, Bureau of

Economic Geology, Department of Mines, Ottawa. Should anyone

require more detailed information than that contained in the
repogts such addaitional information as the Geological Survey
possesses can be obtainea on application to the director. 1In
‘meking such réquest the applicant should indicate the exact
location of the area by giving the quarter section, township,
range, and meridian concerning which further information is
desired.

" The reports are written nrincipally for farm
residents, 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 about ground wate? in

any particular locality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is interested. At the same time Hle should study the
two figures accompanying the report., Figure 1 shows the
surface and bedrock geology as related to the ground 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 elevagion above sea-level
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is given on some or all of the conicur lines on the figure.

If one intends to sink & well and wishes t¢ fine
the approximate depth to a water-bearing horizon, be must
learn: (15 the elevation c¢f the site, and (2) the probable
élevation of the water-bearing bed. The elevatiog 8f the well
site is obtained by marking~its’position on the map; Figure 2,

and estimating its elevation with respoct toc the two contour
lines between,which &t lies and whose elav;tions are given on
.the'figure. Where contour linés are not shown on the figure,
the clevations of adjacent’wells as ;ndiéatea in the Table of
Well Rccords accompanying esch report odn bo used. The
spproximate eleviation of the water+bearing horizon at the well-
site can be obtained f rom the fabio of Well Rocords by noting
the clevation 6f the Wa%ef-Boarihg horizon in surrounding wells
dﬁd ﬁy ostimatity fEOm these known elevafiona its slevation at
thbzwell-site.&- If the water-beariaz horizon is in bedrock
tho_d;pﬁh to water can be ostimatod fairly accurately in this
wey. If the.water-bearing.hbrizon‘is in unconsolidated d eposits
such as‘gravel, aand, clay, or glacial debris, however, the
'estimated elevation is less reli;ble, bacauss the water-bearing
horizon mﬁy be inclined, or mny be in lensos or ‘in sand beds
which may lie at various horizons and may be of small lateral
extent., In cﬁlculating the aepth to wator, care should -bo taken
that the water-bearing horizons selected from the Table of Well
Records be all in the same goological horizon either in the
glagial drift or in the bedrock. From the data in the Table

i

L If the well-site is near the edge of the municipality,
the map and report dosling with the adjoining
municipality should be consulted in order to obtain. the
necded information about 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 TERNS USED

'Alkaline. The term "alkaline" has been applied
rather loosely to some ground-waters. In the Prairie
Provinces, a water is maually described as Malkaline" when it
éqntains a large amount of éalts, chiefly sodium sulphate and
magnesium sulphate in solution. Water that tastes strongly of
common salt is described as Msalty . Many “alkaline" waters may
be used for stock. Most of the so-~called Malkaline" waters are
moré correctly termed "sulohate waters".

Alluvium. Deposits of earth, clay, silt, sand,

"gravel, and other material on the flood-plains of modern streams
and in lake beds.,

Aquifer or Water-bearing Horizon. A water-bearing

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

Buried pre;Glacial Stream Channels. 4 channel
carved into tﬁé bedrock by a ‘stream before the advance of the
eontinental ice~gheet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice-sheet or ther agencies.

Bedrock. Bedrock, as here used, refers to vartly
or wholly cénsolidated deposits of gravel, sand, silt, clay, and
marl that ére oldef than the glacic. driff.

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

Contour. A line on a map joining points that héve
the same elevation above sea-luvel.

Continental Ice~fheet. The sreat ice-sheet that

covered most of the surface of Canada many thousands of years

ago.
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Escarpment. A oliff or a rolabively steep slope
separating levél or' hently sloping arehs.

. Flood-niaint A flot pirt in a river valley
ordinarily above waﬁer‘ﬁut ecovored by water when the rive£ is
in flood.

Glacial Drift. The loose, uncoﬁsolidated surface

" deposits of sand, graovel, and clay, or a mixture of these,

" thet ﬁepe'depégited by the comtinental ice-sheet. Clay
containing boulders forms rart of the dr;ft and is referrcd
to as glacial till or boulder cley. The glacial drift
oceurs in several forms:

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

(inciude§ areas whers the glaciel drift is very thin and the
surface uneven).

(2) Perminal 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 charactérized by irregular Hills and undrained
basins.

(3) Glacial Outwesh. Sand and gravel plains or

deltas formed by streams that issued from the continental

ice-sheet,

(4) Glacial Leke Deposits. Sand and clay plains

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

Ground Water., Sub=surfece water, or water that
ocours-below the surface of the lend,

Hydrostatic Pressurs. The pressure thet causes

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

Impervious or Impermeable. Beds, such as fine clays

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

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

. befors it was covered by the continontal ice-sheet.

Recent Deyposits, Doposits that have bsen laid down

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

Unconsolidated Deposits. The mantle 6r'covering

of alluvium and glacial drift consisting of loose sund,
gruvel, clay, and bou;ders that overlie the bedrock.

Water Table. The upper limit of the part of the
ground wholly safurated 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 Watér is obtained they ars reforred
to as dry holes. Wells in which water is cncguntered 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) Wells in which the water is under prussure but
does not rise to the surface. These wells are called Non=-

Flowing Artesian Wells.

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

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

ool Mountain Férmatisn, The name given to a series of

gravel and sand beds which hhve & maximum thickness of 50 feet,
and which occur as isolated natches on the higher parts of Wood
mountain. This is the youngest bedrock formation and, where wmre-
sent, overlies the Ravenscrag formation,

Cyoress Hills Formation. The name given to a series

of conzlomerates and sand beds which sccur in the southwest corner
of Saskatchewén, and rest unmon the "~venscrag or older formations.
The formation is 30 to 125 feet thick.

Ravenscrag Formatioh. The name given to a thick series

of light-coloured sandstones and shales containing one or moré
thick lignite coal seams, This formation is H0OO to 1,000 feet
thick, and covers a large part of southern Saskatchewan.. The prin-
cipal coal dejosits of the province occur in this formation,

Thitemid Formation, The name given to a series of

white, zrey, 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 thickness of 40 feet.

Bagtend Formation. The name given to a series of fine-

grained sands and silts. It has been recognized at various
localities over the southern nart of the province, from the Alberta
boundary easy to the escarpment of Missouri cOteau. The thickness

of the formation seldom exceeds 40 “cot.

Bearpaw Formation. The Tearpaw consists mostly of in-

coherent dark grey to dark brownish grey, vpartly bentonitic shales,

weathering light grey, or, in places where much iron
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is present, buff. Beds of sand aotir id plhees in the
lower. part of the formniion. It forms the uppermost bedrock
forraticn over much of westorn ond southwostern Saskebshewen
ond has o meximum thickmess of 700 feet or somewhat more.

Belly River Formntion. The Delly River consists

mosbly of nmon-marine sand, shole, and coal, and underlies
tho Bearpew in tho western part of the arca., It passes
enstwerd und nertheastward into marine shal:s. The principel
arcs of transition is in the western half of the afea where
the Belly River is mostly thinner than it is to the west

and inecludes morine zones. In the southwestern corner of the
arce. 1t has a thickness of several hundred feet,

Morine Shale Serics. This series cf beds consists

ef dark grey to dark brownish grey, plastic shales, and
underlies the central and northoastorn parts of Saskatchewan.
It includes beds equivalent to ©..o Bearpaw, Belly River, and

older formations that underlie the western part of the area.
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WATER-BEARING HORIZONS IN THE MUNICIPALITY

The rural municipality of Maple Creek comprises an
area of 324 square miles in the southwestern part of southern
Saskatchewan. The municipality consists of nine townships
described as tps. 10, 11, and 12, ranges 25, 26, and 27,

W} 3rd mer.

The town of Maple Creek, situated on the main line
of the Canadian Pacific railway, in the central part of the
area, is about 23 miles east of the Alberta-Saskatchewan
boundary or Fourth meridian and 62% miles north of the
International Boundary. Maple Creek has a population of about
1,200 and is the chief trading centre in the area,

Most of the northern two-thirds of the municipality
consists of an undulating to nearly level, lowland plain with
surface elevations ranging between 2,400 and 2,600 feet above
sea-level, From the edge of the lowland southward through the
western half of township 11, range 27, and the southern row of
townships, the surface is irregular to hilly and rises gradually
to attain elevations ranging from 3,000 to 3,400 feet above
sea~level along the southern border of the municipality. These
uplands form pert of the northern flank of Cypress hills, a
high plateau lying to the south of this map-area.

The southern townships are drained to the north through
a nunber of small, intermittent streams. The largest of these
is Maple creek, This stream rises in the uplands south of the
municipality and flows northwerd in range 26 to cross the
northern border of the municipality in sec. 32, tp., 12, range 26.
Its largest tributary, Gap creek, flows northward along the
western side of range 27 and then castward to join Maple cresk
about 2 miles north of the town of llaple Creek. The southeasbtern

part of the municipality is drained by a few, small streams that
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terminate in large, "alkali" sloughs on the lowlands in
township 11, range 25, The groater part of the lowlands is
poorly drained and somc of tho depressions are occupied by
shaliow lakos and sloughs. Most of these dry up in the summer
months or the water becomes too highly charged with mineral
salts to be of any value as a source of water for stock, The
creeks are of value as a source of water chiefly during the
spring run-off. Fairly large volumes of water may be conserved,
however, by constructing dams at strategic places in the stream
channels, This method of conservation is taken advantage of in
several places, but could be still further developed., Most of
the creeks in the southern uplands part of the area are fed by
springs and in somc placos the stream flow is fairly constent
for a short distance below the spring. These supplies can
usudlly be relied upon to provide woater for stock ranging in
the southern uplands. The springs are also a source of domestic
water supplies on some of the farms, and springs oceurring in
sec. 20, tp. 10, range 25, provide the entire water supply for
the town of Maple Creek, The major source of water in the
municipality, however, is the shallow wells sunk in the uncon-
solidated Recent and glacial drift deposits. The bedrock
immediately underlying the unconsolidated deposits is kmown to
be water-bearing only in the southeastern uplands, but deep
drilling in the northwestern lowlands has also produced favourable

results from & lower bedrock formation,
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Water-bearing Horizons in the Unconsolidated Doposits

The unconsolidated deposits consist of Recont
sediments laid down by flood-~woters in tho strcem channcls,
Recent wind-blown sand duncs, and a thick mantle of glacial
drift consisting of sceveral types of glacial doposits. The
glacial deposits are of wide extent and overlie the bedrock
throughout the entire area.

The stream deposits are yielding water only in the
southern part of the area. Wherc fairly deep coulées have
been eroded in the land surface and where the gradient is not
steep the coulée floor is usually covered with a layer of clay,
silts, and fine sand 10 to 20 feet in thicknuss. These sediments
are interbedded with irregular beds and pockots of well sorted,
coarser sands and gravels, Such porous beds form excellent
reservoirs for the accumulation of ground waters, particularly
if they arc sealed with impervious clay at the lower end, thus
preventing loss of water by underground flow, The water supply
of these aquifers is replenished by springs scoping from the
coulée banks or by direct sccpage from the strcam. Waters from
this source nearly always contain low concentrations of the
soluble mineral salts. Wells producing from the stream deposits
© are rarely over 20 feet in depth. Owing, however, to theo
irreguler occurrence of the water-bearing beds extensive prose
pecting may be required in somc places before a suitable watber
supply is located. On the lowlands the creeks occupy narrow
channels and have built no flood-7lains nor flats and hence
offer few suitable well locationms.

The wind-blown deposits consist of sand dunes that
extend as a belt or irregular-shaped, round-topped hills, 30 to
50 feet in height, composed of fine~grained quartz sand, across

the southeastern corner of township 12, range 25. Throughout the
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remaining parts of the lowland the surfacc doposits consist
largely of lakc sands and sandy clays that form part of the
glacial drift.

The glacial drift includes all dcposits laid down by
the great continental ico-shcet, which spread over the province
of Saskatchewan many thousands of ycars ago, and thosc deposits
formed later by flood-waters rcsulting from the melting of the
ice. The sands overlying thc lowlands arc thought to have boen
deposited in a lakc basin formed after the melting of the icc
that at one timo coxtended over most of the northorn lowlands of
this municipality. Scveral, irregular-shapod sand belts. also
extend through the southwestern part of the arca. Along the
lower reaches of Maple Croek in t&wnship 12, range 26, these
sands arc overlain by a thin blanket of lake clay., The glacial
lake deposits are all underlain by a thick layer of boulder clay
that reaches a maximum thickness of slightly more than 200 feet.
In the absence of the lake sedimonts thce boulder clay forms the
uppermost deposit throughout most of the southern part of the
municipality. The land surfacc in the boulder clay or till=-
covered areas is undulating to steceply rolling. Small, irregular-
shaped arcas are characterized by numecrous, small hills with
intervening, undrained deprossions that in places form sloughs.
Thesc roughly surfacaiarcas arc known as moraines in distinguishing
them from the more even surfaced till plains. The moraincs arc
thought to have boen formed at thosc places whero the ice-front
paused for a oonsidcrebly lonmzer period during its rotreatb
northward. In this township moraines occur as irregularly shaped
patches distributed along the steep slopes in the southern part
of the municipality, and over a slightly larger arsa, comprising
about 4 square miles, bordering the area of lake sands in the

northwestern part of township 11, range 27.
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Wells sunk in the lake sands usually encounter water
at depths of 10 to 20 feet, The water is concentrated in the
porous sands overlying the less pervious boulder clay. Tho
yield from the wells is variable as is to be expected where
the sands are interstratified with o considerable amount of clay
and silt. The water also has a tendency to collect in the lower
depressions formed in the surfacc of the underlying clay, Thesc
depressions are not always indicated by the surface topography
as many occur under level plains. Favourable sub-surface top=
ography is not essential for large accumulations of ground water,
however, as the water table follows with some modifications the
general contour of the land surface, and whorc the lake deposits
are thick or exceptionally porous large water supplies may occur.
The sand dunes are not ossentially different in character from
the lake sands except that they are, as a rule, more porous, as
they contain little or no clay. These deposits also contain
water at shallow depths, It has been found a good practice in
all parts of the lake basin to test well.locations with a small
auger before undergoing the oxpense of sinking & well. Where only
small yields are located the total supply is usually increased by
sinking several’wells in differcnt parts of the farm. As the
cost of these wells is relatively low meny residents also put
down several wells as an added convenicnce. Quicksand flowing
into the wells has rcduced the available water supply in some
places and a numbor of weclls have been abandoned on this account.
Where the quicksands are especially troublesome new wells are
dug every two or three years, this method of water recovery being
usually more satisfactory than trying to clcan out old wells,
Sand-points are used with some success in combatting quicksand
trouble, but exceptionally fine screens are required and this

greatly reduces the yield,
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The water obtained from the glacial lake deposits
varies greatly as to the amount of dissolved salts it conteins,
so that little prediction can bo made as to the typo of water
that may be expected in any onc locality. In gencral, these
waters contain approciable amounts of the objectionable sulphate
salts in solution. The greater number of the wells are reported
to contain water that is drinkable, although meny of the waters
would not doubt have a laxative effect if taken by persons who
are unaccustomed to waters of this type. Other shallow wells,
particularly on the lowlands, arc reported to yield water that
is too highly mineralized for domestic use, but it is being
used for watering stock, Only in a few placcs have the dissolved
salts reached such concentrations as to render the water unfit even
for stock,

The glacial till underlying the lake deposits is also
a source of water supply. In the southern part of the municipality
where these deposits occur at the surface water is obtained from
isolated pockets of sand and gravel that occur interspersed through
the less pervious boulder clay. These water-~bearing beds occur
at depths usually less than 20 feet from the surface, Their
waters are rarely so highly mineralized as to be unsuitable for
domestic use. Owing to the crratic disbtribution of the porous
beds in the clay, however, it is necessary in many places to sink
a number of test holes beforc a suitable water supply is located.
On many of the farms these shallow aquifers are absent, or where
located are inconveniently situated to farm buildings so that
deeper wells have been put down to tap more extensive sand and
gravel beds and pockets that occur in the boulder clay at
greater depths.

In the southern upland part of the municipality these
water-bearing beds occur at relatively shallow depths and where

they have been cut into by the crosion of stream channels they



-16-

give riso to flowing springs. Farthor north on the lowlands
these beds aro buried under greater thickncsscs of drift and
have been tapped by wells avs depths ranging from 40 to 217 feet.
The areal extent of the individual aquifors has not been trace-
ablc over groat distances owing to thc scarcity of deep wells.
They are apparently orratic in their distribution, although
some of the beds may have a considerable later~rl extent to

the southward as their waters are under a fairly lerge hydro-
static head. Thesec waters also vary as to their mineral selt
concentration. In the town of Maple Creek, and within a radius
of 5 miles, water obtained from depths over 100 feet is of
excellent quality, whereas the watoer obtainnd at shallower
depths is "alkaline" and in most places is fit only for stock,
As few wells in tho municipality have bcen.dyilled to depths
greater than 100 feet it is not known if this condition exists
in the deeper aquifers in other parts. It would seem advisable,
however, to shut off undesirablc waters and prospect for a
better quality at greater depths in some places. If deeper
drilling proves unsatisfactory the casing can be pulled or

perforated at the upper horizon and that water used if desired.
Water-bearing Horizons in the Bedrocck

The bedrock immediately underlying the unconsolidated
deposits in the municipality consists almost entirely of dark
grey, marine shales known as the Becarpaw formation. These shales
are overlain by younger bedrock formations only in the uplands in
the southeastern part of the municipality where surface elcvations
range higher then about 3,150 feet above sea-level. Here the
Eastend formation directly overlies the Bearpaw through a narrow
belt extending along the southern border of township 10, range 25,
and the southeastern corner of township 10, range 26. The Eastend
beds are believed to be overlain by a still younger formation

known as the Ravenscrag in a small area covering about a half a
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section in the southeastern corner of the municipality. Both
these upper formations arc cxpocted to be water bearing ac
they yield an abundance of woter to wells and springs in the
municipalities bordering on the east and south., Some of the
springs that occur in the southeastern part of this township
may also have their sourcc in thesc formations and find their
way to the surface through theo unconsolidated deposits. These
waters are usually well suited to all farm roduircments,

The upper 100 to 150 foct of the Bearpaw formation,
such as occurs in the higher southorn part of the municipality,
may also contain thin beds of wator-bearing sands from which
drinkable waters could be obtained. The middle and lowor beds
of the formation are known to consist almost entirely of compact, -
dark grey shales.in which little or no water occurs. Such small
seepages of water as may be found in the Bearpaw shales are
expected to be highly mineralized and would be unsuitable for
stocks These shales may be distinguished from the overlying clays
of the drift by their darker colour, more friable character, and
the entire absence of boulders or gravel in them, The shales
usually show some indication of bedding and when allowed to dry
they break down into small, roughly cubical, and in many places
iron-stained, fragments. The Bearpaw formation may have a
thickness of 600 to 700 feet, under the southwestern part of the
municipality. In the lowlands much of the formation was removed
by erosion prior to thec deposition of the glacial drift, so that
now it has a thickness of only 200 to 300 feet, or possibly iess
in the northwestern part of tho municipality.

Several wells have becn sunk through the Bearpew into
the underlying Belly River formation. This formation, consisting
of a thick series of shalcé, sandstones, and coal socams, underlies
the entire area., Although thesc beds are probably water-bearing

at most places, the great depth at which they occur in the southern
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and eastern parts mekes them of little valuc as a source of water
for persomns of moderate meanc. As only onc well sunk to a depth
of 400 feet, in sec. 36, tp. ll, range 27, is definitely known
to yield water from the Belly River formation little prediection
can be made as to the depth to water at other places., For the
charactor of the water from the above well the reador is referred

to the btable of water analyses included in this report.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 10, Range 25

This township is situated on the steeply rolling
northern slope of the Cypress Hills uplands. Surface elevations
range from 2,600 to 2,750 fect above sca-level on the lowlands
in the northern part, to elevation of 3,200 to 3,400 fect on
the southern border of tho area. A large part of the township
consists of range land, particularly the irregularly surfaced
southern uplands., Springs arc the chief source of water for
both domestic and stock needs, although a number of shallow wells
sunk in the unconsolidated deposits in tho northern half of the
township are also used,

The glacial drift mantling thc areca consists largely of
boulder clay of wvariable thickness, The impervious clay is
interspersed with irregular-shaped pockets and thin layers of
gravel and sand. The sand and gravel beds are water bearing and
are the source of most of thc springs recorded in the township.
These springs occur at irrogular intervals on creek banks and
hillsides throughout the area, although the largest flows occur
in the more steeply sloping southern half. Some of the spring
waters may have thoir origin in the bedrock formations and find
their way to the surface by sceping through the porous beds in the
overlying drift., It is probable, however, that most of the springs
are confined entirely to the drift deposits and are an outlet for
"surface waters that collect in the irregular moraine that extends
in a southeast-northwesterly direction through the southern part
of the township. Some of the largest springs situated in section
20 provide the entirec water supply for the town of Maple Crocek,
The water is collected in a resorvoir at tho spring and is then
piped a distance of about 9 milcs to Maplo Creek, located in

sece 15, tpe 11, range 26. The surface elevation at the town is
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about 300 fect lower than ot the spring, permitting the water
to flow by gravity without the aid of o pumping system. This
water system also provideos water for the nceds of several farms
through which the pipe-line is laid. Thc water flow from the
springs is variable, and ranged from about 483,700 gallons to
84,30 gallons a day, betwecn Moy 28, and November 30, 1934,
The water is hard and is excellent drinking water.

Water from othor springs in the township is reoported to
be of similar quality.

Wells topping sand or gravel pockets in theo drift range
in depth from 12 to 42 fect. Tho yiolds from individual wells
vary with the sizc and porosity of thc water-bearing bed tappoed.
At several places, only compact boulder clay was encountored
from which at best only small yields of wator arc obtained, At
other places it was necessary to sink a number of test holos
before a suitable water-bearing bed was located. The well waters
arc variable in character, but none is reported to be sc highly
charged with mineral salts as to be unsuitable for domestlic use,.

As no wells in the township are reported to have been
sunk through the drift the depth to the bedrock remains unknown.
In the southern sections, where surface elevations range higher
than 3,150 feet above sea~level, the Eastend formation is believed
to form the uppermost bedrock with the exception of a small area
in section 1, where the surface rises to elevations greater than
3,400 feet. Here the overlying Ravenscrag formation may
immediately underlie the glacial drift. Both these Formations
may be water~bearing as they are known to contain porous sands
that are capable of retaining large ground water supplies. No
prediction can be made as to depths to these potential acquifers,
however, owing to the variation in the elevation of the land

surfece,



The Bearpaw formetion underlying the drift in the
rest of the area is not regarded as being favourable for the
accumulation of any large ground water supplies. Such waters
as it may contain are expected to be highly mineralized and
not suitable for drinkinga

Township 10, Range 26

In the northern part of this township the land surface
is level or moderately rolling, with a surface elevation of about
2,600 feet above sea-level, Toward the south, through the southern
two-thirds of the area, the surface rises rapidly to an elevation
as great as 3,200 feet at the highest point in section 1. This
part of the township is steeply rolling to hillocky and consists
largely of range land., Range stock obtain water from springs
and possibly from a few dems constructed in the coulée bottoms,
Wells sunk in the unconsolidated drift deposits provide the waeter
requirements of most of the farms in the township;

The glacial drift comsists largely of boulder clay or
till. A few, small, moraine-covered arcas are scattered through
the southern half of the township. A roughly V-shaped area
extending in northwesterly and northeasterly directions from
sections 16 and 17, to cross the northern border in sections 31
and 34, is covered with an undetermined thickness of glacial lake
sands and silts, These sediments overlie the boulder clay. No
wells are reported to be drawing water from the lake sands,
although they may be water~bearing in some places.

The largest ground water supplies in the towmship are
obtained from the porous sand and gravel beds that occur inter-
spersed at irregular intervals through the boulder clay. In the
southern part of the area these porous beds give rise to numerous,
small, flowing springs. Most of the springs are located in the
small stream channels or on-the steep northern slopes, Similar

aguifers are tapped by wells sunk to depths'usually less than
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20 feet at scoveral placcs throughout the southwestern part of
the township. The waters from the springs and the wells arc
reported to be drinkable, although the water from onec well
situated in scetion 17 is roported to contain "sulphur"., The
yield from the shallow wells and springs is variable, but most
of them provide emple water for the requirements of the farms
on which they are located. Dceper water-bearing beds of sand
and gravel occur buried under 30 to 50 fect of boulder clay and
have geen tapped by wells in the northern part of the area.
These aquifers are erratic in their disbribubtion, although at
most places depths of wells grcater than 60 feet have not been
reqguired before encountering onc of these beds. The water in the
wells usually maintains a fairly constant level several feet
above the water-bearing bed, and one well sunk to a depth of 51
feet, in section 32, flowed when first drilled in 1929, In 1935,
the water stood within 2 feot of tho surface, and was being used
for domestic purposes only. The water is hard and tastes slightly
of iron. Other deep wells in tho township, as a rulc, produce
waber that contains approciable amounts of the sulphate salts in
solution, although nonc of these waters is reported to be so
highly mineralized as to prohibit their usc in the household,
Thesc deecp aquifers arc apparently the most reliable
source of water in the township. Although their northern extent
has not been determined, they are believed to form a fairly
continuous horizon throughout the southern half of the area, and
are regarded as being worthy of a test on farms where a suitable
water supply is not available at shallow depths, The Bearpaw
formation underlying the glacial drift is not known to produce
weter that is suitable for farm use in this vicinity., Residents
are advised to confine their search for water to the overlying
unconsolidated deposits and to discontinue drilling when the

shales are encountered,
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Township 10, Range 27

The surface of this township is irregularly eroded into
steep-sided hills and ridges with intervening wide flats and
coulées, Surface elevations range from 2,550 feet above sea=
level, in the northwestern part, to a maximum of about 2,900
feet on the uplands along the southern border in sections 1 and
2. Dreinage is carried northward by Gap creek, a small stream
that flows only during flood seasons,.

The coulde bottoms are floored by an irregular layer
of silts and clays. These deposits are in some places interbedded
with pockets of sand and gravel. Wells sunk in the coulée bottoms
encounter small to moderate yields of drinkable water in the
porous beds at depths less than 20 feet. Owing to the irregular
distribution of the sands and gravels it is in many places
necessary to sink a mumber of test holes before a water supply
is located. These waters are reported to be hard and are suitable
for household use, although the yield is not always sufficient
for other farm requirements,

Although most of the wells in the township are located
in the till-covered areas a few are also producing from glacial
lake deposits that overlie the boulder clay in a wide belt
extending along Gap creek as far south as section 4, The lake
deposits also overlie an extensive area in the northwestern part
of the township, Gap creek has excavated a fairly deep chamnel
through these sand end silt deposits, exposing a thickmess of
about 30 feet in some places., Small yields of water are obtained
from several wells situated in sections 32, 3b, and 364 The water
probably lies at the contact of the sands with the underlying
and less pervious boulder clay, but is not expected to form a
continuous horizon throughout the area where the lake sands occur,
The water contains fairly large amounts of mineral salts in solution

and may not be everywhere suitable for drinking.
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Throughout the rcst of the township whore the surface
deposits consist largely of till, wator is concentrated in a
few, irrogular-sheped pockets of sand and gravel that occur
sparingly distributed through the bouldor clay. These wator
supplies arc usually encountercd at dopths less than 30 feet
from the surface, although greater dopths have been required
in several scotions. Tho decpest producing well recorded in
the township is located in scction 19, An adequate yield of
herd, "glkali" water was encountered here in a sand bed at a
depth of 103 feet. The water is under hydrostatic pressure
and rises in the well to within 24 feet of the surface, It is
reported to be suitable for domestic use. Similar deep aguifers
no doubt occur in other parts of the township at various depths
to 100 feet or possibly decper. Persons drilling deep wells in
search of these water-boaring beds should not condemn a location
as being unproductive until tho drill has reached the underlying
Bearpaw formation, as the beds lying at the contact of the
glacial drift with the underlying bedrock are commonly watere
bearing. The drilling of deep wells into the Bearpaw formation
is not recommonded, howover, as these shales rarecly contain beds
that are sufficiently porous to allow for large accumulations of
ground water and such waters as do occur in the formation would
probably be too highly charged with mineral salts to be used as
a domestic drinking supplya

Township 11, Range 25

Surface relief in this township is low, with elevations
ranging in general bevweon 2,550 and 2,600 feet above sea-level,
Most of the area is covereod with a layer of glacial lake deposits
consisting chiefly of fine sands and silts ranging in thickmess
fram 10 to 30 feot, Several sections in the southern part of
the township where the surface rises to elevations greater than

2,600 feet are overlain by glacial till or boulder clay, which is
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thought to have a thickness of at lecast 100 feet, and is known
to underlic the lake deposivs throughout the rest of the town-
ship,

Water is obtained almost entirely from shallow wells
sunk to depths less than 20 feet, although Hay lake and several
shallow sloughs may providc somc water for stock. Most of the
surface waters, however, arc highly mineralized and arc not
suitable for farm use. Wabter of better quality has beon
obtained in section 4, where a large dam has been constructed
across Hay creek. Sufficient wator is comserved in this way to
irrigate about 1,200 acres of hay meadow, Small dams might be
constructed elsewhere, alithough suibable sites are probably
scarce throughout the greater part of the area, Most of the
wells have been sunk in the glacial lake sands to depths ranging
from 10 %o 20 feet. Tho water-beoaring sands usually occur as
layers interbedded with yellow clays and sandy clays. The waters
from this source vary greoatly as to yiold and gquality. On most
farms several wells have becen put down to ensure an adequat;
water supply. Quiciksand has reduced the available water supply
in a few places, although trouble from this source is not reported
to be general, The water at most places contains appreciable
amounts of sulphate salts in solution and from several wells it
is so highly mineralized &s to be undrinkable. Forbunately on
many of the farms drinkable waters have been located in sufficient
quentities for domestic usc and the more highly mineralized
waters are used only for stock.

Although few wells have been sunk in the boulder clay
underlying the lake sands, findings in deep wells in the bordering
townships suggest the prosencc of scattered sand and gravel beds at
depths of 40 “o 100 feet, from which adequate supplies of woter are

to be expected.
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Township 11, Range 26

Little variation iﬁ surface elevation occurs over
this township. Elevations range in goneral between 2,500 and
2,600 feet above sea-level, Maple creek, a small, intermittent
stream, extends northward through the western half of the area
and is joined by Gap creek flowing in from the west a few
miles north of the town of Maple Creek. Although some surface
water might be conserved by constructing dams in these channels
they cannot be regarded as a permenent water supply. Slough
waters are highly mineralized and are reported to be unsuitable
for stock use., Ground waters are obtained largely from wells
sunk in the glacial drift, The glacial drift throughout most of
the western half of the township consists of boulder clay or till,
Throughout the rest of the area the till is overlain by glacial
lake deposits consisting essentially of fine sand and silts,

A few wells sunk to shallow depths in the lake deposits
yield moderately large supplies of water. In most parts of the
area, however, the lake deposits produce only small seepages of
generally "alkali" water and deeper wells have been put down in
the underlying boulder clay,

No distinct water-bearing horizon is recognized in these
lower drift deposits as the wells range in depth from 40 to 217
feet. The water occurs in beds of sand and gravel interspersed
through the less pervious boulder clay. Some of the aquifers
may be of small areal extent, but others, particularly thosc lying
at depths greater than 100 feet, may extend over considerable
areas as their waters are under sufficient hydrostatic pressure
to cause them to rise in the wells to points within a few feet of
the surface, The deepest aquifer to be reported from the drift
deposits in the township was tapped at a depth of 217 feet in

section 1, A small flow of water was also struck in this well at
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a depth of 117 fcet. The water is soft, and is reported to be
suitable for drinking. In scction 17 hard water is obtained
from a gravel bed at a dopth of 140 feet. Here the water
stands at o constant level 2 fecet from the surface. A flowing
well situated in tho town of Maple Creek, in section 15, is also
thought to be yielding water from onc of these deep aguifers in
tho glacial drift. This well was drillod for gas to a Aepth of
1,860 feet in 1909, Only on incomplcte log of the well is
available in which there is no mention of the depth to the water-
bearing bed. The water is soft and is used for domestic purposes
and garden irrigation. The initial flow of the well is not known,
but it was probably much larger than when visited in 1935. At
this time it was flowing througﬁ a Z=-inch pipe at the rate of
about 12 barrels a day, Ibs open flow capacity is probably
not much greater, as the pressure at the well head is low. Since
the condition of this well is not known it cannot be regarded as
representative of what may be expected fram other wells drilled %o
the base of the glacial drift in this vicinity. In view of the
findings in the above-mentlioned wells in sections 1 and 17,
however, it scems reasonable to suppose that the Maple Creck well
is yielding from a gravel bed deep in the drift and that this
or other aguifers might be located by sinking wells to the base
of the drift at depths probably not exceeding 250 feet, It is
to be noted that the decper wells in the township produce a
better quality of water than those sunk to intermediate depths of
40 to 100 fect. It might be advisable to shut off highly "alkaline"
waters in some cases and drill deeper in search of a better quality
of water. Failing to locate drinkable waters at depth the casing
could be pulled or perforated at the upper horizon, thus recovering
this supply.

Drilling for water in the Bearpaw formation below the

drift is not recommended unless the driller is prepared to continue
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to the Belly River formation bolow the Bearpaw, where conditions
for the accumulation of ground water are moro favourable. In
the above-mentioned well put down in Maple crocek, coal is
reparted to have been penetrated at 196 feet and a 7-foot seam
at a depth of 292 feet from the surface. If this coal is in
the upper part of the Belly River formation it is muoh higher
than would normally be expccted, as the top of this formation
was encountered at a depth of 400 fect in a well drilled in
sec. 36, tp. 11, range 27, wherc a seam of coal produces an
obundent yield of good wator. In the Maple Creek well no
mention is made of water having been struck in the Belly Rivoer
beds, although the well passed through the entire formatione
It is possible, however, that the flow of water in this well is
coming from these beds instead of the drift as suggested above.
Unfortunately no deep wells from which an accurate log is
available have been put down in the bedrock in this vieinity in
recent years.

Water for the town of Maple Creck is piped from a
spring in sec., 20, tp. 10, ronge 25, as described in an earlier
section of this‘report.

Township 11, Rango 27

Glacial lake deposits overlie a belt about & mile in
width extending northward from section 3, and widening toward
the north to include most of the northern row of sectionse.

These deposits consist chiefly of fine sands and siltse The rest
of the township, including several sections along Gap creek on
the eastern side and most of the wostorn half of the township, is
covered with boulder clay. The elay forms a level till plain in
the east, but in the western part the land surface is more
irregular with surface elovations ranging botween 2,600 and

2,700 feet above sea~levels The northern part of this area,

including slightly more than sections 19, 29, and 30, is moraine

covered.,
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The glacinl lake deoposits are probably not more than
15 feet thick, as in most of the wells boulder clay was encountered
at depths of 16 feet from tho surface. Small to moderate yields
of water are obtained from these shallow wells, although the
sands are not overywherc water bearing. Such waters as do occur
contain relatively large amounts of mineral salts in solution,
but few arc reported to be too highly mineralized for domestic
use. These wells are all affected by lowering of the water
table during dry years, and it is in many places necessary to
dig new wells or decpen the old ones to maintain an adequate
woter supply for farm usc. The expense incurred in digging the
shallow wells is low, however, and if the well location is first
proved to be productive by means of a test auger this outlay
can be reduced to a minimum. The till-covered area also yields
water in some places from depths of less than 20 feet, The
water here is usually concentrated in sand and gravel pockets,
which occur interspersed through the boulder clay, although
several of the wells arc reported to be drawing their water from
sandy bouldor clay. Those wabors are not essentially different
from those obtaincd from the lake deposits and arc usually
drinkable. The deposits should also be prospected for with a
test auger before wells are duge The depressions are usually
the most favourable for the occurrence of this type of wonter-
bearing deposit, although gravel beds may also form low ridges,
particularly in the moraine-covered area,

Only one well is reported to have been sunk to a depbh
greater than 32 feet in tho township. Th&s well, situated in
section 36, was drilled to a depth of 400 feet., A small yield
of water was struck in a bed of sand at a depth of 100 feet and =
larger yield at 300 feet. Wator from the latter sand is reported
to be of poor quality. At a depth of 400 fect a large yield of

water was encountered in a bed of coal at an horizon that is
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probably near the top of the Belly River formation. The upper-
most aquifer doubtless is in the glacial drift. The sand
penetrated at 300 feet may be in the drift or in the Bearpaw
formation. An analysis of the lower water is given in the
table of water analyses in a later section of this report.

p As no other deep wells have been put down in the town-
ship the ground water condition existing in the deeper drift
deposits eand in the underlying bedrock formations can only be
surmised. It seems probable, however, that the drift might be
capable of yielding an adequate supply of water on many of the
farms at reasonable depths, but these waters may in some places
contain relatively large concentrations of mineral salts and be
fit only for stock. Persons who contemplate the drilling of
deep wells are advised to read the general section of this
report dealing with the municipality as a whole and the discussion

of the ground water conditions in township 11, range 26.
Township 12, Range 25

The surface of this township is characterized by low
relief with elevations ranging between 2,500 and 2,050 feet
above sea-level. Surfacc waters are confined to a few, shallow,
"alkali" sloughs. As there are no creeks and few sites suitable
for the comstruction of dams for the conservation of surface
waters, most of the residents depend for their water supply upon
shallow wells sunk in the unconsolidated depositss

The unconsolidated deposits mantling the township
consist chiefly of glacial lake sands and silts. The prevailing
winds have formed the fine sands into a belt of sand dunes
extending from the eastern side of section 4, across the eastern
border of the township in sections 1 and 12. The lake deposits
are not over 30 feet in thicknoss in most places, and they overlie
the less pervious boulder clay of the drift. The boulder clay

forms the surface deposits in the absence of the lake clay in a
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narrow belt extending across the northeastern cormer of the
township. The shallow lake sand deposits are the chief source
of water supply in the arce., The water is concentrated in beds
of fine, woell-sorted sand that usually occur buried under
several feet of yellow clay or silt. In some of the wells
compact, blue clay was encountered immediately underlying the
water-bearing sand bed. Such wells are rarely over 20 feet in
depth and in a few places water was struck at depths less than
10 feet. Although the shallow lake deposits are not everywhere
water bearing, most of the residents are obtaining an adeguate
water supply by sinking several wells in different parts of their
farms.

These waters are quite variable in quality Within
short distances. Although most of them are drinkable and some
apparently contain only minor amounts of salts in solution,
others are reported to be fit only for stock.

Several attempts have been made in this township and
in its immediate vicinity, to obtain & more permenent water
supply by boring wells to greater depth in the boulder clay.

Two of these wells, put down to depths of 52 and 43 feet in
sections 5 and 6, encountered moderately large yields of water in
beds of sand and gravel, interspersed through the clay. These
waters, however, contain relatively large amounts of the mineral
salts in solution. The well on section 5, and most of the other
wells in the vicinity of the township, are used only for watering
stock. A similar type of water may be expected by sinking deep
wells in the boulder clay in other parts of the area. The
maximﬁm depth to which thesc potential water-bearing beds may
ococur 1s not known. The depth of the drift, however, may not
exceed 200 feet, below which occurs the unproductive Bearpaw

formation.
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Wotcor may be prosont in thce sands and coal scams of
the Belly Rivor formation undorlying tho Bearpaw formation, but
the cost of drilling to depths of 400 to 600 fcot, nocessary
to test this horizon, renders this formation of 1little immediate

value as a sourcc of water in this township.

Township 12, Range 26

The land surface in this towmship is flat to undulating,
and rises gradually toward the southeast from an elevation of
about 2,400 fect above sea—leﬁel, in the valley of Maple Creek,
in section 32, to elevations slightly exceeding 2,600 feet in
the southeastern part of the area.

Water in the township is obtained chiefly from wells
sunk in the unconsolidated deposits, although a few small springs
are reported to occur in the eastern part of the area, Small
dams and dugouts might also be constructed in some parts of the
arca to supplement the ground water supplies for stocke

The surface of the township is mantled by a layer,

10 to 15 feet thick, of glacial lake sands and silts from which
most of the wells are drawing their water. These are underlain
by less pervious boulder clays. The lake deposits are absent

in two small areas in the southern part of the township and here
the boulder clay forms the surface deposits. Along both sides of
Maple Creek, from section 8, northward to the northern border,
the surface is covered with a thin mantle of glacial lake clay.
The clay is probably thin and underlain by sand at a depth of a
few feet. ‘

The ground water conditioms existing in the lake deposits
are apparently similar to those described in the preceding section
dealing with the township bordering on the east. Few of the wells
are over 20 feet in depth and the yield from many of them is

inadequate for the needs of the farms on which they are located.
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"Alkali" waters predominasc.

In the southern part of the township the porous lake
deposits ere apparently thin and most of the residents here
have failed to locate sufficient water by sinking shallow wells.
Deeper wells have been pubt down to sand and gravel beds that
occur interspersed through the boulder clay &t depths ranging
from 30 to 100 feet. Although large gquantities of water arc
punped from these wells, the water is too highly charged with
sulphate salits for domestic use. It is used for watering stock,
however, without imparting any apparent ill effect. The areal
extent of these aquifers, or the maximum depth at which they
occur, has not becen determined, as no wells are reportod to have
been sunk far below the upper lake deposits in other parts of
the area. It seems probable, however, that stock water might be
located at most places at depths less than 100 feet.

Water of better quality is not expeocted to occur in
the Bearpaw formation immediately underlying the drift. This
formation is uvnderlain, however, by the Belly River formation,
in which large quantities of drinkeble water is expected to occur
at depths of 350 to 450 feet, This assumpbtion is based upon
findings in a deep well drilled in sec. 36, tps 11, range 27, of
taich a description and analysis of the water are included in
this report,

Township 12, Range 27

With the exception of a small area of till plain in
sections 1 and 12, the entire township is overlain with a layer
of glacial lakec éands and silts, The deposits are probably not
over 20 feet in thickmess and in many places the underlying
boulder clay has been encountered in wells sunk to depths less
than 10 feet. They form an undulating to level plain, the
surface elevations ranging in general between 2,500 and 2,550

feet above ssa~level .
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Residents of the township obtain water almost entirely
from wells sunk to shallow depths in the lake sands or to gravel
beds that in some parts of the area occyr bebween the sands and
the underlying boulder clay. In some of the wells several feet
of yellow clay was dug through before sand was encountered.
Others were sunk wholly in fine sand. Most of the residents
report an adegquate water supply, although, as a rule, several
wells have been dug on each farm. These waters arec nearly all
hard, but few are reported to be so highly mineralized that
they are unsuitable for domestic requirements.

Gravels underlying the lake deposits are located
chiefly in the central and western parts of the township, where
they have been penetrated by several wells at depths of less
?han 20 feet, Large yields of hard, drinkeble water are proe~
duced from these gravels in sectioms 15, 16, 17, 18, 19, and 20.
In sections 18 and 19 the water flows continuously at the
surface in the form of springs and is used for watering a large
number of stock in this vieinity. The exact areal extent of
these water-bearing beds is not known, although they are not
expected to occur for more than a mile beyond the borders of the
above-mentioned sections.,

In the southern part of the township little water is
obtainable from the shallow lake deposits,and wells sunk to
slightly greater depths in the boulder clay have tapped only small
seepages of "alkali" water. Deeper drilling in this part of the
area might discover large yields in sand or gravel beds of the
lower part of the drift. Such waters, however, may also be
highly mineralized and unsuitable for household usce

The Bearpaw formation underlying the drift is not
expected to contain water that is fit to drink. Thoe Belly River
formation occurring below the Bearpaw is known to be water bearing

in the township bordering on the south where a well put dovm to a
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depth of 400 feet in section 36 tapped an excellent supply.
This horizon should occur at approximately the same depth in
section 1, of this township, and if continuous throughout the
entire township it should occur at lesser depths toward the
northwest and occur at a possible minimum depth of 250 feet

in section 31,
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STATISTICAL SUMMARY OF WELL INFCRMATION IN RURAL
MUNICIPALITY OF MAPLE CREEK, NO.1lll, SASKATCHEWAN

Township -Ilollo 10111} 1111 |12{12{12| Total No.
- in muni-

West of 3rd meridien Range 25| 26| 27|25 26|27 |25 |26 |27| cipality
Total No., of Wells in Township 31| 31| 34 |56| 50 33 6382 |57 457
No,..of wells in bedrock 0 0 Oy 0O 1} 2100} O 2
No. of wells in glacial drift 30| 31| 29|54| 49|52 |63 82 |57| 447
No. of wells in alluvium l 11 0 51 2 0] 010 O“m()m"——_g——
Permanency of Water Supply
No. with permanent supply 23|26| 29 (45| 38|46 146 |41 |35 329
No. with intermittent supply 6/ O 1| 7 3{ 41.| 7| 8 47
No. dry holes 20 5 41 4 9 SNG 34|14 81
Types of Wells . e
No. of flowing artesisn wells | o] o o] o 1| 0|0 0| 0 1
No. of non-flowing artesian wells w; 201100 71 1y011 ‘(') .1-2«“_
No. of non-artesian wells 29|24 29|52| 33|49 |57 |47 |43 523;
Qua.lity of Water I i
No, with hard water 28|20| 26 {44| 37|47 (41 |41 |35 319
No. with soft water 1 6 4| 8 4| 3j16] 7] 8 57
No. with salty water ol of o] of ol ofo| 0|0 0
No. with "alkaline" water 3] 7 8|32{18127 FlG 18“1.4:“ 14?: o
Depths of Wells ' o - —
No. from O to 50 feet deep 30| 25| 28 |54 43'6*‘5_?1 ~6‘2~ 79 5_7 ) 433
No. from 51 to 100 feet deeb 1l 6/ 5| 2/ 11 0|1 3 O»-*—-»-ig—«--v
No, from 101 to 150 feet deep 0] O 1 O_ “.1‘MO“ O_ MQ_J:(E ._..—.::__:.2:,:
No. from 151 to 200 feet deep 0, 0f 0/ 0l 0ol O} 0] O]O 0
No. from 201 to 500 feet deep 0 ‘(;__O 01 ;l: :O:”O”-E)“M_E“
No., from 501 to 1,000 feebt deep 0l Of 0| Ol Of O} O] O1 O 0
No. over 1,000 feet deep O] 0 01 04 1} 0|10} O] O 1
How the Water is Used T T
No. usable for domestic purposes 27|22\ 23|36| 24|33 4:0_ ._5“5_1&9 269
No. not usable for domestic purpeses 2] 4| 7|16/17117|17113 114 107
No. usable for stock 29| 25| 29 [51] 37|49 |56 |46[41] 363
No. not usable for stock _-O 1, 101 411 i 2] 2 13
Sufficiency of Water Supply R e e
No. sufficient for domestic needs 23126 29(45| 37146 |47141,35 329
No. insufficient for domestic needs 6| 0 117 4| 4110| 7 8u 47
No. sufficient for s{l:ock needs 19(21) 1737 31134 |28 (2825 240
No. insufficient for stock needs ?Luo 5/13{15/ 10|16 2‘9—.2‘0 18 136




31

ANALYSES AND QUALITY OF WATER

Gomeral Shobomend

Samples of water from representetive wells in surface
depsoits and bedrock wore tolken for analysss. BExcept as
obherwise stated in ths bable of ennlyses the scmplos were
anolyscd in the laberatory of the Borings Division of the

Geological Survey by the usual sbandord wetheds. The

L0

uartitics of the following constituents were dotormined:
g

total dissolved mineral sclids. calcium oxide, magnesium

oxide, sodium oxi

de by differ. 3s, sulphate, chloride, and

alkalinity. The nlkaliniby referred to here is the calcium
carbonate equivalent of all acid used "in neubralizing the
carbonetes of sodium, calcium, and magnesium. The results of

the enalyses arc given in vurts per millicn--that is, ports

3
[

by woight of the consbituenis in 1,000,000 parts of water

for example, 1 ounce of muterial dissolved in 10 gallons of
wober is esqual to 625 parts por milliom. The samblos Were
not exemined for bactoria, and thus o woater that mey be

ternmed suiteble for use on the basis of its minoral salt
content might be condomned on account of its bacteria content.

Weters that are high in bacteria contont have usually becn

polluted by surface wabters,

Potal Dissolved Mineral Solids

The term "botal dissol ed minoral solids" us here
usod refers to the residue remaining when a sample cf watber
is evapcrated to drynéss. It is generally considered that
woters-that 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. Nsafly all waters

th"t ccorbain mers than 1,000 parts per million of total solids

have a tashbe dus to the dissolved minersl matter. Residents
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accustomned to the waters may use those thoat have much more
than 1,000 parts pet mdllion of dissolved solids without any
marked inconvonienod,,alfﬁédgh nost persons nob Wsed +o highly

mineralized woter would find such waters highly objectionabls.

Minersl Subsbanses Prcesent

foleium and Megnosium

The calcium {Ca) and magnesimn (Mg) content of water
is dissolved from rocks and scils, but mostly from limestone,
Golomite, and gypsum, The ce sium and magnesium salts impart
hardness to water, UThe magnosium salts are laxative,
especially m&gn@éium sulphate (Epsom salts, MpSO4), and they
are more detrimenfa; to health than the lime or calcium salts.
The esleium salbs have no laxative or other deleterious
effects. The scale found on tho incide éf steam boilers and
teo~kettles is formed from bthese minersl salts,

The salts of scdium are next in importance to those
of cqlcium ond magnesium. Of these, sodium sulphate (Glauber's
salt, NegS04) is usually in excess of sodium chloride (common
salt,.ﬁgpl). These sodium salts are dissolved from rocks and
soils, When there is a lorge emount of sodium sulphate present
the wnter is 1a§§tive and unfit for domestic use. Sodium
carbonate (Nazcés) "plack alkali", sodium sulphate "white
allali®, and sodium,ohloridé e injurious to vegetation.
_Sulphates
. Sulphetes (S04) are one of the common constituents of
natural water.  The sulphate salts most commonly found ars
sodium sulphate, m&gnegium sulphate, and calcium sulphate (CaSOé).
When the water contains lorge quantities of the sulphate of

sodiwn it is injurious to vegetation.
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Chloridss

Chlorides are co.xon constituents of all nataral water
and are dissolved in small gquantities from rocks. Taey usuelly
occur as sodium chloriae aad if the quantit& of salt is .iuch
over 40U carts per million the water has a brackisn taste,

Iron

Iron (Fe) is dissolved from wany rocks aand tae s rface
deposits derived from thew, and also frouw well casings, water
pipes, and other fixtures. wmore than 0.1 part jer aiilion
of iron in solution will settle as a red precipitate uoon
exposure to the air. 4 water that coantains a coqsiderable
amount of iron will stain jorcelain, enamelled ware, and
clothing that is washea in it, ana when used for driazing

purposes has a tendency to cause conssipation, but the iron
can be almost completely removed by aeration and filtration

of the water.

Hardness

Calcium and pagnesium salts impart hardness to water.
Hardness of water is commonly recognized by its soap-desiro;ing
powers as shown by the difficulty of obtaining latier w.tl soap.
The total hardness of a water is the hardness of tne water in
its original state. Total hardness is Giviaed into Yyeraanont
hardness" and "temporary hardness". Permancat hardaess is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that canaot be
removed by boiling, Temporary Pardness ig the differaace
between the total hardness and the permanent hardness and
represents the amount of mineral salts .hat ban be removed by
boiling. Temporary hardness is due zainly to the bicarbonates of
calcium and magnesium and iron, and permanent hardness to the sul-

7

phates and chlorides of calcium and magnesiwn. The germanent hardness



40

cen be partly elimincted by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared scfteners.
Water that contains a large amount of sodium carbonate and
small amounts of caleium and megnesium salts is soft, but if
the calcium 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 samples have a total
hardness greatly in excesss of 300 parts per million; when the
total hardness exceeded 3,000 parts per million no exact
hardness determinstion was made. Also no determination for
temporary hardness was made on waters having a total hardness
less then 50 parts per million. As the determinations of the
soap hardness in some cases were made after the samples had
been stored for some time, the temporery hardness of some of
the waters a&s they come from the wells probably is higher than

that given in the table ef amslyses.
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Water from the Unconsolidated Deposits

Only two semples of water were taken for analyses fram
the unconsolidated deposits of this municipality by the Geological
Survey in 1935. These analyses are both of glacial drift waters.
Although no analysis was obtained of water from the Recent streeam
deposits these waters are not expected to differ essentially from
those obtained in bordering municipalities where the source beds
are apparently similar,

As a rule the stream deposits contain water that has a
relaetively low concentration of mineral salts. As these waters
are derived chiefly by seepage from the streams or from springs
on the edges of the stream channel, they contain only minor
amounts of mineral salts in solution when they first enter the
beds, and since the aquifers are composed largely of sand and
gravel containing only minor amounts of readily soluble salts
litsle opportunity is afforded these waters of becoming more highly
mineralized.,

A wide’veriation is noted in the mineral salt concentration
of waters obtained from the glacial drift; The boulder clay is
usually regarded as being the chief source of the objectionable
sulphate salts. As a rule, water obtained from wells sunk entirely
in clay or enéountering only thin sand beds is more highly
mineralized than the water from thick beds of sand and gravel.

This is particularly noticeable in waters obtained from shallow
wells sunk in the lowland areas where therc is little underground
flow, On the steeper slopes such as occur in the southern part of
the municipality there is better opportunity for underground flow
as meny of the aquifers have an outlet through springs. These
waters seldom are so highly mineralized as to be undrinkeble, and
the spring.waters in particular are of excellent qualitys Surface
evaporation is also an important factor in determining the mineral

salt concentration of ground waters. In the lake deposits covering
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the lowlands of this municipality the water table is close to
the surface and much of the water is removed through evaporation,
leaving an excess of salts in the remaining water. As there is
little or no underground drainage through the underlying boulder
clay many of these waters become so hiéhly charged with sulphate
salts as to be unfit for man or stock.

It is to be noted that, in gemeral, the mineral salt
concentration in drift waters increases with depth, This is a
noticeable feature in waters from most of the wells in this
municipality that are sunk to depths greater than 30 feet. With
a few exceptions these waters are so highly mineralized as to be
unsuitable for household use, but most of them are being used for
watering stock., Several deep wells put down in the central part
of the area are yilelding water with a relatively low mineral salt
content from beds of gravel. It is possible that these aquifers
extend to or near the surface at places in the southern uplands,
and their waters have had little contact with the boulder clay.

The so-called "alkali" waters usually contain sodium
sulphate (Na,80,), magnesium sulphate (MgSO,), caleium carbonate
(CaCOgz), magnesium carbonate (MgCOz), and calcium sulphate (CaSOg),
with minor emounts of sodium carbonate (NapCOz), and common
salt (NaCl). These salts are listed in the decreasing order of
their most common occurrence, The sulphates of sodium and
magnesium are the most harmful salts present. Waters containing
in excess of 1,000 parts per million of both these salts tend to
have a laxative effect when taken by persons unaccustomed to highly
mineralized waters, although waters containing concentrations of
nearly twice this amount are commonly used for drinking in
different parts of the province without imparting any noticeable
ill effects. Stock are apparently less affected by thesé salts
and have been reported to thrive on waters conbaining a mineral salt

concentration as great as 4,000 parts per million,
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The second semple listed in the table of water
analyses is of water from a sand pocket in the upper part of
the glacial drift. This water conbains sodium sulphate (Glauber's
salt), and magnesium sulphate (Epsom salts), but these salts are
not present in sufficient quantities to prohibit the use of the
water for the housechold supplye.

The first analysis is of water from & shallow well sunk
near a slough in the glacial lakc doposits, and shows to what
extent these salts may become concenbrated through surface
evaporation. The extremely high total solid content of 14,880
parts per million of dissolved solids renders this water unfit

for humens or stock.

TWater from the Bedrock

Although no wells are reported to yield water from the
upper bedrock formations, the waters they contain are not expected
to differ essentially from those obtained in the municipalities
~ bordering on the south and east. Water from the Ravenscrag

formation and the upper part of the Eastend formation rarcly
contains large amounts of the objectionable sulphate salts, oand
is usually suitable for domestic use,

The lower Eastend beds and the Bearpaw formation in
meny cases yleld water containing large amounts of the laxative-
acbing sulphate salts. The waters are so variable in quality,

“however, that it is difficult to predict the type of water that
may be obtained in any one locality. As a rule, the mineral salt
concentration increases with depth, so that wells put down in the
middle and lower Bearpaw beds may be expected to yield water that
is so highly charged with sodium sulphate and sodium chloride
(cammon salt) as to be unfit even for stock.

The third analysis is of water obtained from & coal

seam in the Belly River formation. This water has the remarkably
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low concentration of dissolved solids amounting to only 260
parts per million, and consisting largely of the harmless
carbonates. These compounds impart hardness to the water,
but a large part of this is temporary hardness and may be

removed by boiling the water.
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B 4-4
WELL RECORDS—Rural Municipality of.. . MAPLE crEE: -~ NOVIll,  S4SKATCHEWAN ENET
LOCATION e o WMICH | PRINCIPAL WATER-
WELL TYPE DEPTH AL"{,ITUDE WATER WILL Rise SR ERARING BED TEMP. USE TO
* OF OF ELL CHARACTER OF WHICH
No. Above (+) YIELD AND REMARKS
(above
%‘ Sec. | Tp. | Rege. | Mer. WELL WELL Tevel) Beslzrlfa(c :) Elev. | Depth | Elev. Geological Horizon OF WATER vg:?;: ;2 ‘:;Aggﬁ
1 swe 4 (10 25 |3 |Spring 3,165 0 3,165 0 [3,165 |Glacial gravel Hard,clear D, 8 Sufficient for local needs.
2 NWe | 44 "™ | " | " |Spring 3,110 0 3,110 0 33,110 |Glacial gravel Hard,clear D, S Sufficient for local needs.
3 NE. | 4" | " |" !Spring Glacial drift ‘Hard, clear D, 8 Sufficient for local needs.
4 54" " |" |Spring Glacial drift Herd,clear D, 8 Sufficient for local needs.
5 MNHe | 94 " | " | " |Opring 2,930 0 £,930 0 {2,930 | Glacial gravel Hard,clear D, S Sufficient for local needs.
6 104 v | m | Spring Glacial drift Hord,clear D, s Suf ficient for loczl needs.
7 i v | " |Spring Glacial drift Herd,clear D, S Suf ficient for local needs.
8 Isge (13 " | " | " |Spring 2,960 0 2,960 0 |2,960 | Glacial drift Hard,clear, |49 s Sufficient for 100 head stock; also another
. "alkaline™" springe.
9 IBEe (16 " | " | " | Spring 2,980 0 2,980 0 {2,980 | Glacial gravel Hard,clear D, 8 Sufficient for local needs.
10 |SWe |16 | " “ | Spring 2,900 0 2,900 0 12,900 | Glacial grovel Hard,clecr D, § Sufficient supply; stock wontered also at o
creek.
11 jwe |19 " | " | " | Dug 32 2,750 - 30 R,720 30 {2,720 | Glacial gravel Hord,clear 48 D, S Intermittent supply-.
12 [8Ee |20 ] " | " | " | Dug 10 12,794 0 R,794 0 {2,794 | Glaciel gravel Heord,clear 46 D, §,I, Town of Maplc Creck obteine its water supply
M from thesc springs.
13 [NW. |2y "™ | " | " |Dug 12 |2,800 - 6 R,794 6 12,794 | Glacial gravel Hard D, 8 Sufficiont supply.
14 |Ng. 22| " | * | " | Bored 41 |2,9C0 - 35 12,865 Glacial drift Herd,cloar, S Intermittent supply.
"olkelino® _
15 [8Bo | 22| | ™ " | Dyg 28 12,950 - 20 12,930 Glaciel drift Hard 46 D, s Intermittent supply.
16 22 W " Dug 43 12,950 - 20 2,930 Glaciel drift Hard D, 8 This well is now abandoned.
17 [SWe | 22 " ¢ * [ " | Dug 41 12,895 - 39 R,856 39 2,856 Glacial gravel Soft,clear 46 D, s Intormittont supply.
18 |NB.| 24! ®w | ® " | Spring 2,810 0 2,810 0 |2,810| Glacial gravel Hard,clenr 46 D, S Insufficient for local needs; also another
|+ similar well.
19 |84.| 287 " | " | * | Dug 42 12,800 -39 |2,761 39 |2,761| Glacial gravel Hard,clear, D, S Insufficiont supply; also two dry holes 35
. "alkelino” feet deep.
20 [NE. | 35F " " { " | Dug 67 12,745 - 35 (2,710 67 |2,678| Glacial gravel Hard,clear 44 D, S Intermittent supply.
21 (MW | 36 T ow | v | v | Drilled 15 | 2,600 Recent sand Hard,cloar . D Intermittent supply; also several springs.
1 |8f.| 5 F10 | 26 3 | Spring 2,860 0 |2,860 0 |2,860] Glacirl saond Hard,cloar 44 S Sufficient for 200 head stock.
- and gravel
2 |swe| 67 | " | " | Dug 16 | 2,925 - 8 (2,917 10 | 2,915| Glacial red Hard,clear 48 | D Sufficient supply; three othor similer wollsj:
. sand e dam is uscd for stock.
3 [NE.| 6 ™| " | " | Dug 18 12,890 - 8 |2,882 Glacial drift Hard,cloar, | 48 D Sufficient supply; a similar well is used
. iron for stock necds.
4 |sE.{ 81" " | " | Dug 14 12,770 - 11 {2,759 11 | 2,759| Glacinl gravel Hard,clear 48 D, § Sufficiont supply; & creek is also uscd for
’ . stock needs.
5 |8B.| 81 " | " | " | Spring 312,740 2,740 01]2,740| Glacial sond Herd,cloar D Sufficient for local noeds.
6 |wy.| 10" "| " | " | Spring 2,800 2,800 2,800| Glacinl grawol Soft,clear 51 D, S Abundant supply; also meny cther springse
|

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.
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WELL RECORDS—Rural Municipality of.... . JMAPIE GREK NO.111, SASKATCHEWAN ~i
. LOCATION S N TIGHT I0 WHICE | PRINCIPAL WATER-BEARING BED renp. | USE TO )
Noo | 4 | see. | . | Ree. | Mer. ngL w%iL ot | Above ( +) ng‘}g;i]z OoF gf ICH YIELD AND REMARKS
4 p- | Rge. | Mer leve) . | Below (—) | Elev. | Depth | Elev. Geological Horizon WATER TER
Surface (in °F.) IS PUT
7  WNw. 17 |10 126 |3 |Dug 16 (2,800 - 13 &,787 Glacial drift I'{ard,clear, 40 D, © Insufficient for local needs.
' R
8 SWe |20 | "™ | "™ " 1Dug 24 2,790 - 20 2,770 22 [2,768 | Glacial gravel Sz%i?iiSZr 48 D Sufficient supply; yields 200 gallons a day;
another well 16 feet deep is used for stock
9 INWe (24 | " | " (" |Dug 45 12,790 - 44 2,746 44 12,746 | Glacial sand Soft,clear 48 D, S gsig:;ient supply; also a dry hole 40 feet
10 [8Be |24 | " | " | " |Dug 40 12,790 - 35 2,755 Glacial drift Hard,clear, |46 D, S gziglm ent supply; also a dry hole 35 f eet
"t?.lkaline " deep.
11 (8Ee (32 | " " | " |Dug 15 12,540 - 12 P,528 Glecial drift I'-}:;x?clea'r;, 48 S Sufficient for local needs.
12 SEe 32 " " " Drilled 51 2,540 - 2 P,538 51 2,489 | Glacial sand ﬁ%g?ti:zr, 46 D Abundant supply.
13 SV_J' 34 "1 " | " |Borod 60 (2,590 - 30 R,560 Zgicfzvgiift %ﬁg,cleag, 46 D, s Aiso enother similar woll.
14 (NEe |34 | " | " | " |Dug 24 |2,585 - 16 P,569 16 |2,569 | Glacial sandy ﬁiiﬁ?iiEZ:, 48 N Sufficient supply, but not used; also two dry
15 |NWe | 35 " " v | Dyg 66 12,580 - 56 R,524 gi:zial sand Hiig?iigzr 46 b, § gziﬁiczgn: :Egziy?faigof2026-foot dry holc,
16 [NWe | 35| " | " | " | Bored 90 (2,590 - 84 R,506 84 |2,506 | Glacial sand Il-'Iard,cloax"', 46 S Sufficient for local neecds.
17 |NW. | 36| " "o pug 42 2,590 - 20 2,570 42 2,548 Glacial sand rr;ﬁ?ﬁﬁzﬁ, 49 D, 8 Sufficient for local necds.
. .
1 |sw.| 1|10 |27 | 3 | Bored 22 2,860 - 17 2,843 | Glncial drift H::ig?c]:izzr 46 S " Sufficient supply; e dam is also used for
2 |SW.| 3! " ol | Dug 30 2,750 - 20 2,730 20 {2,730 Roecent gravel Hard,clear 47 D, 8 gzgg"};;iont supply; also a spring on farme
,3 |SE. 4’ m| ow | v | Dyg 14 12,790 - 9 2,781 9 [2,781| Recent gravel Hard,clear AT D, § Sufficient supply; stock also watercd at a
4 |8W.| 6, "™ " | " |Dug 35 12,900 - 31 [2,869 31 |2,869] Glacial sand Soft,clear 46 D, S gg???;ient for localv necds,
5 |NBo.f 6' " | " | " | Dug 74 | 2,900 - 68 2,832 71 | 2,829 Glacial sand Soft,clear 45 D Sufficient for domeostic necds; haul water
6 (ww.| 7 | v v | Dug 10 | 2,825 - 5 12,820 7 |2,818| Glacial sand fjard,c}oaf;, 43 D, S gg?f:?:zgitn:gisiocal necds.
7 |8E.| 8| "| " | " | Dug 20 | 2,890 - 13 {2,877 13 | 2,877| Glacial sandy giilé?ﬁﬁiﬁ, 45 D, S Suf ficient for local noeds.
8 |SW.| w0 ™| " " Dug 14 12,750 - 6 (2,740 13 2,737 géignt gravel Hgilé?iigfw D Sufficient for local noeds.
9 |8sWw.| 12| " | " | " | Dug 18 | 2,850 - 14 (2,836 Glacial sapd Hard,cloar 47 S Insufficient supply; also usc a creek for
10 |NE.| 12, "| " ! " | Borod 48 | 2,875 - 34 |2,841 41 | 2,834 Glacial sand Hard,clear 47 D, s gzgggc?(;;%sgor local necds.
11 |NE.| 12y "} " | " | Dug 16 | 2,850 - 11 2,839 11| 2,839 gﬁcigivgind Hard,clear 48 S Sufficient for local noods.
12 | NE.| 12| " ! " | Dyg 22 | 2,850 - 19 2,831 gr]?zic?:ivgiift Hard,cloar 47 N Insufficiont supply; and well not in usc.
13 | NEo| 14| "| " | " | Dug 16 | 2,650 - 13 2,637 13| 2,637 Rocent gravel Hard,clear 47 D Constant water-level; a creck is used for .
14 | 8E.| 15( ™| *| " | Dug 17 | 2,650 - 12 |2,638 12 | 2,638 Rocent gravel Herd,cloar, | 48 D gzgﬁciiisgupply; n croek is usod for stock
15 | SEe| 15| "| " | " | Spring 2,650 0 {2,650 0l 2,650 Glaciel drift ;gig,clear 52 D gzi?‘:éient for local needs.

NOTE—AIIl 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 . aeuz cresx NO:111... SASKATCHEWAN | R
LOCATION T T W cw | PRINCIPAL WATER-BEARING BED
e e fomera) e s || AT
No. |l see | Tp. | Rge, | Mer.| WELL | WELL | (sbovesca "|Ab0ve (H)) o b | Etev. Geological Horison OF WATER  [WATER| WATER YIELD AND REMARICS
Surface (n°F.) | IS PUT
16 |sW. | 17 |10 |27 | 3 | Dug 22 2,800 - 17 2,783 Glacial drift Soft,clear 47 D, % Intermittent supply; haul water.
17 (Nae 27| " | " | " |Dug 17 2,830 -15 p,835 15 (2,835 | Glacial sand Sof t,clear D, S Sufficient for local needs.
18  |Nwe | 19 " " " Drilled 104 (2,790 - 24 2,766 103 |2,687 | Glacial sand Hard,cleaﬁ, 47 D, S Sufficient supply; also 4 dry holes to a
L
19 |8E<| 20| " | " | " |Dug 5 12,750 - 0 P,750 0 12,750 | Glacial drift HZig?ii:zr D, S gi???czgnioguggf;; also another spring.
20 NE. | 24 " " " Dug 45 12,750 - 39 2,711 44 12,706 | Glacial gravel Hard,cleaﬁ, S Insufficient for local needss
" L
21 Nwe 28| " | " | " | Bored 40 12,630 - 25 2,605 Glacial sand Hgiﬁ?tiiir 46 D, s Suf ficient supply; also another well 20 feet
22 |NWe. 29| " | " | " | Spring 2,620 ¢ [2,620 0 {2,620 | Glacial drift I'fard,cleaﬁ, 8 gi??ic??&‘basig‘g}li?r Shock:
. .
23 (NEe| 32| " | " | " | Dug 10 (2,625 - 8 2,617 8 2,617 | Glacial sand Hiiﬁfiiﬁir 53 S Tnsufficient supply; also another well 18
" .
24 |SEe| 35| | " | " | Dug 22 |2,600 - 19 2,581 20 |2,580| Glacial sand HZiﬁ?iigzr 48 D, S iiiﬁf%izfgnt zupply; a croek is also used
25 |NE.| 35| " | " | " | Bored 29 2,560 ~ 19 2,541 19 |2,541| Glecial sand ﬁard,cleaﬁ, 47 D, 8 izguifzzﬁeZ:esi;ply; a croeck is also used
26 | NW. | 36 i " " | Dug 19 (2,540 - 13 (2,527 13 2,527 Glacial sand qs%g?ii:Zﬁ, 48 D, 8 éﬁ?ff:zgﬁgnzzgziy; a creek is also used for
N ' 3 B 1, o
1 |SW.| 2| 11]25 | 3 | Dug 25 12,650 - 4 |2,646 Glacial drift gzigfiing, 46 8 gzzggcgzztsfor leocal necds.
. L
2 | NWe 2| " " " | Dyg 15 | 2,600 - 10 2,590 10 | 2,590| Rocent sand EZigatigzi, 48 D, 8 ngficient_for loeal needs; also mnother
3 |NEe| 2| " w | | Dyg 30 |2,700 - 23 (2,677 23 |2,697| Glacial coarse Hiig?iigzr 44 D, s ;z?;iize:il;apply; also another similar
4 |S8W¢] 4| "4} * | " | Ppring 2,600 0 12,600 0 | 2,600 zigiial drift Hard,clear D, 8 gZiéiciei? supply; also & large dam on the
5. |8E~| 6, "| " | " | Bored 58 [ 2,600 - 13 |2,587 13 | 2,587| Glacial sand Eard,c}oaa, 47 S ggggzsggniogoiolocal needs.
ctonr
6 | Nm. 7 0 " " | Dug 17 | 2,600 - 13 2,587 13 | 2,587| Glaciel sand Herd,clear 4l D, 5 Sufficient supply; also o spring on farme
7 LNEe| 11| " | " | " | Dug 12 | 2,650 - 8 (2,642 Glocicl drift %ard,cloaﬁ, 48 8 Insufficient for local needs,
8 |SE<| 12| "| " | " | Dug 25 | 2,650 - 17 (2,633 17 | 2,633| Glacial coarse ﬁZiE?iiSZr, 44 D, § Sufficiont for local noeds.
9 | M| 12| "| " | " | Dug 10 | 2,650 -~ 712,643 712,643 Zigiial sand gﬁ?i,clear 44 D Intermittont supply; also another similar
10 | Nge| 12| "| “| " | Dug 54 | 2,650 - 34 |2,616 Glacial drift ﬁard,c}eaa, 48 S gz%%;cient for local nceds.
?igillne,
11 | 8We| 13| "*| " | " | Dug 18 | 2,600 - 812,592 Glaciel drift ﬁa{i,i}izg, 46 D, S Sufficient for local neods.
12 | swe 13, "“| " | " | Bored 30| 2,600 - 27 {2,573 27| 2,573 Glacial sand ?Zrd?cioudy, 44 N Insufficient supply; and unfit for usce
13 [ NEe| 14| "| "| " | Dug 14 | 2,600 - 11 {2,589 Glacial drift E;gz,clear‘ 48 D Intormittent supply.
14 | NEe| 14| "| ™| " | Dug 30| 2,600 - 15 | 2,585 15| 2,585 Glacial sand Ear?éiloaﬁ, 44 S Intermittent supply.
alkaline

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

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of.. MAPLS CREEE ~ NO.11L,  SASKATOHEWAN R
HE
LOCATION W T e | PRINCIPAL WATER-BEARING BED
WELL TYPE |DEPTH | ALTITUDE TEMP.| USE TO
No. OF OF (::::1.“ Above (+) CHARACTER OF WHICH YIELD AND RE
Y% | Sec. | Tp. | Rge. | Mer. | WELL WELL level) Beslgri{a(c z Elev. | Depth | Elev. Geological Horizon OF WATER V(Vlﬁ lf;: ? ‘;VSA;‘I};:,I; xS
15 | SE.| 18| 11|25 | 3 | Dug 20 | 2,600 - 14 |2,586 14 | 2,586 Glacial coarse Soft,clear 44 D, 8 Suf ficient for local needs.
sand
16 | NW.; 19| "¢ " ! Dug 14 {2,540 - 11 12,529 11 | 2,529 Glacial sand Hard,clear, 48 D, S Suf ficient supply; also 3 other similar wellsa.
"alkaline"
17 | SEe; 20| "| " | " | Dug 14 | 2,550 - 8 {2,542 812,542 Glacial sand { Hard,clear, | 47 D, s Sufficient for local needs.
"alkaline"
18 | NWe| 20 " " " Dug 12 12,530 - 9 |2,521 9 | 2,521} Glacial send Hgrd,clear 52 5 Sufficient for local needs.
19 | S| 21l "y | " Dyg 12| 2,570 - 7 12,563 712,563] Glacial sand Hard,"alke~ | 53 S Insufficisnt for local needs.
. line"
20 | 8B | 22 | " | " | Dug 48 | 2,600 - 38 |2,562 46 | 2,554] Glocial coarse Hard,clear 44 D, S Tntermittent supply; @also 4 dry holes.
. sand
21 | Nwe| 22/ v v " | Dug 16 | 2,535 - 11 |2,524 | 11| 2,524 Glacial scnd Hard,cloudy, | 44 5 Suf ficient for local needs. #
"alkaline”
22 | NE.| 22| n| | " | Dug 12 | 2,600 - 8 (2,592 81 2,592] Glacial sand Hard,clecr, | 46 S Suf ficient for local needs.
"alkeline,
odour
23 | NW.| 23] "| *| " | Dug 151 2,580 - 12 | 2,568 Glocial drift Hard,clear 46 D, S Intermittent supply; also another well 15
; feet deep.
24 | sw¢| 24| | "| " | Dug 12| 2,625 - 9 12,616 9| 2,616] Glacial sand Hard,clear 48 D, 8 Sufficient for local needs. ,
25 | NEo| 24/ "| *| '  Dug 131 2,575 - 11 | 2,564 11| 2,564 Glacial coarse Hard,clear, | 48 D, S Intermittent supply.
) scnd "elkeline"”
26 | SEe| 25 v "] " Dug 20| 2,575 - 17 2,558 17| 2,558 Glacial sand Hard,cloudy,| 48 8 Insufficicnt for locel needs.
"nlkaline"
27 | sW. 25 | “| " | Dug 18| 2,558 - 11 | 2,547 11| 2,547 Glacial sand Herd,clenr, | 46 D, S Sufficient Tor local needs; another similar
- "alkaline" well 12 feet deep.
28 | sBd 26, " "| "| Dug 15| 2,555 - 12 12,543 12| 2,543 Glacial sand Hard,cloar, | 45 D, S Sufficient for local needs.
"glkeline”
29 | NEJ 26/ " "| " | Dug 14} 2,510 ~ 42,506 10| 2,500 Glacial sand Hard,clear, | 48 S Suf ficient for local needs.
"alkaline”
30 | swe 27 | "1 " Dug 19| 2,550 - 14 12,536 14| 2,53§ Glacial sand Herd,clear, | 46 D, 8 Sufficiont supply; also another similar
"alkaeline" well,
31 | NEJ 27 v | | Dug 15| 2,560 -11 12,549 11{ 2,549 Glaciel sand Soft,clear 50 D, S Sufficient supply; also &nother well with
hard Yalkaline" water.
32| 88y 3 v " "| Dug 10| 2,535 812,527 8| 2,521 Glacial sand Haerd,clear, | 45 D, 8 Suf ficient for local needs.
"glkaline"
33 | SE{ 3y " *| "| Dug 14| 2,550 - 101 2,540 10| 2,54Q Glacie] sand Hard,clear, | 50 D, § Sufficient for local necds.
“alkaline"
34 | N7l 313 0" Y| "| Dug 12| 2,600 - 812,592 8| 2,592 Glacipl sand Herd D, 8 Insufficient for local needs.
35 | NE{ 3y " | "I Dug 9| 2,550 -~ 512,545 5 2,544 Glacial sand Herd,clear, s Tnsufficient for local meeds.
: "glkaline"
36 | NWd 32 0" " "| Dug 10| 2,540 - 6] 2,534 2,534 Glacial sand. Hard,cloer, S Insufficient for locel necds.
"glkaline"
37 | swq 34 % " "| Dug 12| 2,550 - 10| 2,540 10| 2,540 Glacial sand Hard,cloar, | 46 D, § Sufficient for local necds.
"alkaline"
38| swy 33 " " | Dug 16| 2,550 - 6| 2,544 6| 2,544 Glacial sand Soft,cloudy | 48 8 Suf ficient for local needs.
39| seq 3¢ v " | Dug 11| 2,550 -~ 8] 2,542 8 2,542 Glacial sand Hard,cloar, | 50 D, 8 Sufficient for local needs; also another
"olkaline” similar woll.
40 | wwy 3¢ 0t vl | Dug 6| 2,620 - 3| 2,617 3| 2,617 Glacial sand Soft,cloar 50 S Sufficient for local noeds.

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,
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WELL RECORDS—Rural Municipality of MNAPLE CRESK NO.LLL, ~ BASKATGHEWAN TR
LOCATION G T s | PRINCIPAL WATER-BEARING BED
WELL TYPE DEPTH | ALTITUDE TEMP. USE TO
No. OF OF WELL Above (+) CHARACTER OF WHICH
1 | Sec. | Tp. | Rge. | Mer.| WELL | WELL | @Bovesea | Bl V| piey. | Depth | Etev Geoloical Hori OF WATER  |WATER| WATER YIELD AND REMARKS
Surface : cological Horizon (in°F.) | IS PUT
1 fswe| 1121 |26 | 3 |Bored 56 |2,585 - 22 P,563.| 53 |2,532 | Glacial gravel Hafd,clear, |46 D, © Sufficient for local needs.
o "alkaline"
2 |NE» 1 " " | Drilled | 217 12,575 - 20 R,555 | 217 {2,358 | Glacial gravel Soft,clear, 44 D, S Sufficient for local needs.
iron :
3 |Nwe| 2] " | " | " |Dug 22 (2,588 - 14 2,574 Glacial sand Soft,clear 48 S Suf ficient for local needs; also another
similar well.
4 |Nge 2| " " | " | Bored 33 (2,588 - 18 2,570 33 2,555 | Glacial sand Hard,clear 49 D, 8 Sufficient for local needs.
. and gravel
5 |NW 370" w L v | Bored 46 {2,547 - 21 2,526 43 12,504 | Glacial gravel Hgrd,iron, 48 D, & Suf ficient for local needs; also two other
: yellow wells 30 fect deep that are not used.
6 |Nwel| 4| " | " | " | Dug 15 {2,515 - 13 2,502 13 |2,502 | Glacial sand Hard,clear, |46 S Sufficient supply; another similar well; haul
"alkaline" : drinking water. )
7 INEe| 6| " v | " | Dyg 12 | 2,545 - 8 2,537 8 {2,537 | Glacial sand Hard,clear 48 D, s Sufficient for 100 head sheep.
8 |NE-| 71 " | " | " |Dug 18 {2,530 - 15 2,515 15 [2,515| @lacial sand Herd,clear 46 D, § Sufficient for local necds.
9 INEB.| 9| " | | " | Dug 15 | 2,510 - 12 (2,498 12 |2,498| Glacial sand Herd,clear 48 D s Sufficient for local necds.
10 (W] 9 "l " | Dug 20 | 2,516 - 15 2,501 18 |2,498| Glacicl sond Hard,cloar, |48 S Sufficient for loccl needs; also amnother
: ' "olkaline similar well for domestic needs.
11 | NWe| 10| | " " | Pug 15 (2,535 - 14 {2,521 14 | 2,521| Glacial sand Herd,clear, | 48 D Sufficient supply; also another similar well
“alkaline" ' and 16-foot dry holo. '
12 |sw.| 0( " * | " | Dug 16 | 2,545 - 11 |2,554 11 | 2,534| Glacial sand Herd,clear 50 D, 8 Sufficient supply; also another similer well,
and grovel
13 /8w 12| " " | " | Bored 30 | 2,550 - 14 |2,536 20 | 2,530 Glecial sand Herd,clear, | 48 D, S Sufficient supply; mlso 7 dry holes to &
"alkalinc" depth of 30 feot.
14 | N®.| 12| | " | " | Lug 20 | 2,540 - 16 |2,524 16 | 2,524| Glacial sand Hard,cloar 46 D, 5 Sufficient for local needs.
15 | HE.f 12y ¢ " | " | Bored 22 | 2,540 - 16 |2,524 16 | 2,524| Glacicl sand Hord,clear, | 48 N Tnsufficient supply; also a 22-foot dry hole.
¥alkeline™ '
i iron
16 | S| 23] ", "] " Dug 101 2,525 - 9 |2,516 Gleciel drift Hard,cle~r, | 48 D Sufficiont supply; also another well 12 fect
"olkaling® deep
iron
17 | S| 13| ®| ¢ " | Dug 812,535 - 4 12,531 42,531 Glacial sand Herd,cl ar, | 48 S Sufficient for local needs.
"glkalinoy
iron
18 150 *| " | " | Drilled|1,860 2,507 0 {2,507 Base in Color=- Soft,clear 52 D, I Piclds 12 barrels o day.
ado shalc ~
19 | sy 6] " n|ov | Dyg 151 2,517 -~ 12 |2,50% 12| 2,505 #Hlacial send Hard,clear 46 D Sufficient supply; anothor similar wocll is
usod for stock needs.
20 | SEe| 171 ™| | * | Drilled| 140| 2,500 - 2 ]2,498| 140| 2,360 Glacial gravel Hord,cloar D, S Suf ficient for local noeds.
21 | Sl 221 L " | Dyg 15] 2,530 012,530 Glacial drift Hard,cleaﬁ, 50 8 Insufficient for local necds.
"alkaline
22 | Sue| 24 " wloow | Dyg 30| 2,540 Glacial drifid Well iz tho proccss of being dug; a few inchos
of water at basec.
23 | Nwe 25 " "l " | Bored 01 2,590 - 282,562 Glacial drift Hard,clecar, | 50 D 8 Sufficient for local nceds.
"glkelino
iron
24 | Wiy 260 | v | Dug 25| 2,560 - 15| 2,545 Glacial drift Hard,clear 48 D Intormitten® supply; elso another well 12
feot deop that is used for stock.
|

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.



B 4-4

WELL RECORDS—Rural Municipality of.. . MAPLE CREEK NO.111,  SASKATCHEWAN TR
LOCATION HEIGHT TO WHICH | PRINCIPAL WATER-BEARING BE.
WELL TYPE |DEPTH AL";‘IITUDE WATER WILL RIS P CHARACTER TEMP. %SHEI g‘g
OF OF ELL HARACTE OF YIELD AND REMARKS
- 314 | Sec. | Tp. | Rge. | Mer WELL WELL (‘ﬂig‘v’:l)Mﬁ %2?:\: ((j— )) Elev. Depth Elev. Geological Horizon OF WATER WATER WATER
Surface (in °F.) IS PUT
25 |S@.| 28 |11 |26 | 3 | Bored 50 {2,500 - 5 12,495 40 (2,460 | Glacial sand Hard,clear, |46 S Bufficient supply; haul drinking water from
and gravel "alkaline' Maple Creek.
soda,
26 |SW. {35 " "™ | " | Sand- 25 2,580 Glacial sand Hard,clear 46 D, S Intermittent supply; also another well 12
point feet deep. )
27 |swe 36| " | " | " | Bored 14 |2,590 - 10 {2,580 Glacial drift ‘Hard, clear 52 D Intermittent supply; 2 other wells 40 feet
deep used only for stock.
28 (NWe| 36| " | v | " | Dy 17 {2,585 - 15 2,570 Glacial drift Herd,clear, |48 S Sufficient for local needs.
g " "
: elkaline
1 |NE. 211 (27 | 3 | Dug 4 12,540 0 2,540 Glacial drift Herd,clear, |49 D, 8 Sufficicnt for local needs; a creek is also
"elkaline” used for stock necds.
2 |NEe| 4| n| = | " | Dyg 8 2,630 - 3 2,627 3 |2,627| Blacial sand Hard,clear, |48 S Bufficient supply; also a dam is used for
. "“nlkeline” stock needs. ‘
3 |NW 41 | v | " | Dyg 22 |2,638 - 12 [2,626 Glecial drift Hard,clear, |48 D, § Suf ficient for local needs; also a spring
. ' "alkaline" on farm.
SE«| 5| " | “ | Dug 25 12,650 - 15 [2,635 Glocial drift Hard,clear 48 D, § Sufficicnt supply; olso anothor well 12 fect
: deep.
5 |SEe; 5, " | " | " | Dy 7 12,630 - 3 2,627 3 2,627 | Glacial sand Hard,clear, |48 D, § Sufficient for local needs,
: "plkeline"
6 |NEe| 5| ™| " | " | Dug 32 2,640 - 28 |2,612 Glncinl drift Herd,clear 47 D, s Sufficient for local needs; also another
well 14 feot decp.
7 |SE.| 6| " | * | * | Dug 29 2,690 - 20 2,670 23 12,667 Glacial graveld Hard,clear, |48 S Sufficient for local necds.
: "alkalinc™ .
8 |Nwe| 6| " | v | " | Dug 20 |2,690 - 16 (2,674 18 |2,672| Giceial gravel Herd,clear 46 D, 81 Suf ficient for local needs.
9 (Nwef 7/ "| " | " | Spring Glacial gravel Herd D, S Sufficient for 100 hend stock.
10 |[NEe| T7( "| " | " .aug 8 2,645 0 {2,645 Glgcial drift Soft, clear 48 S ’sgfficient supply; also springs along McCoy
cresk.
11 |NE.| 7| " | v " | Dyg 14 | 2,650 -12 (2,638 12 | 2,638] Glacinl sandy | Hard,clenr, 48 D Sufficient for local neoeds.
cley *a1kaline"
12 |SE.| 8| " ™| " | Dug 25 | 2,650 - 17 12,633 17 | 2,633] Glacial sand Hard,clear 417 S Intermittent supply.
13 |Nwe| 9| "| " | " | Dug 16 | 2,640 - 12 |2,628 @lacial drift Hard,clear 48 D, S Sufficient for local needs.
14 |NE.| 0/ "| " " | Dug 18 | 2,590 - 14 {2,576 14 | 2,576| Glacial sand Hard,cleaf, 46 D, s Sufficient for local neods.
' "glkgline' .
15 | 8&i¢| 10/ "| | " | Dyg 10 | 2,590 - 4 12,586 4 |2,586| Glacial gravel Hard,clear, | 48 | D, 8 Insufficient for local needs.
' "alkalino"
16 | SEe| 15/ "| " | " | Dug 152,588 Glacinl drift Hard,clear S Sufficient .for local necds.
17 [ NW.] 15| " v v | Dyg 12 | 2,625 - 6 12,619 6 |2,619| Glacial sand Hard,clgnﬁ, 48 S Sufficient supply; also amother well 15 feot
"alkaliho . - decp-.
18 | NE.| 16| | v v | Dyg 12 {2,585 - 4 12,581 812,577 Glacial sand Hard,clear, | 49 5 Sufficient for local needs.
| Ralkalino® o
19 |NE.| 16, ™| " | " | Bug 10 | 2,590 - 6 |2,584 6| 2,584 Glacial sand Herd,gleer, | 50 D Bufficient for local necds.
“5lkalino”
20 |SE.| 17, "| " | " | Dug 22,580 0 (2,580 0| 2,580 Glacial gravel Hard,clear, 52 8 Sufficient for local needs.
"alkaline'
21 | sw.| 17| | "] " | Dug 32| 2,680 - 27 12,653 Glaciel drift Hard,clear, 48 D, s Suf ficient for local needs.
"alkaline
22 | SE.| 18} | " " | Dyug 28 | 2,680 - 20 {2,660 Glacial drift Hard,cloar A8 b, & Sufficient for local needs.

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

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



B 4-4

WELL RECORDS-—Rural Municipality of..... ML CRE NO.1%1, DABKAICHIWAN R
LOCATION HEIGHT TO WHICH PRINCIPAL X
WELL TYPE DEPTH AL‘;‘I‘,ITUDE WATER Wil Rise i TEMP. USE TO
OF OF ELL CHARACTER OF WHICH
No. above Above (+) YIELD AND
(above sea REMARKS
W | Sec | Tp. | Rge.| Mer.| WELL | WELL | Tievey™ | Below (—) | Elev. | Depth | Elev. Geological Horizon OF WATER VX:TIE ;2 ‘;‘;A;fﬁ?
23 |SW.| 18| 11|27 | 3 | Dug 8 2,642 Dry hole in glacial drift.
24 | Nw.| 20| " | "™ | " | Dug 16 {2,575 - 5 '2,570 Glacial drift Hard,clear, | 46 D, S Insufficient for local needs.
"alkaline"
25 |NW.! 20| " o | Dug 11 | 2,570 0 {2,570 4 |2,566| Glacial sand Hard,brown, 46 5 Sufficient for local needs.
: "olkeliney
iron i
26 |SE.| 22 "| " | " | Dug 16 | 2,550 0 |2,550 9 {2,541| Glacial sand Hard,clear, | 50 D, 8 Sufficient for local needs.
. "alkaline"
27 |Nw.| 22| | " | * | Dug 18 | 2,535 - 14 {2,521 @Glacial drift Hard,clear 50 D Suf ficient for local needs.
28 | NW.| 22| | " | " | Dug 16 | 2,550 - 8 |2,542. 8 12,542| Glacial sand Hard,clear, | 50 S Insufficient for local needs, #
"alkaline"
29 |Nw.| 24| "| " | " | Dug 18 | 2,500 - 15 (2,485 Glacial drift Hard,clear, | 46 D, S Suf ficient for local needs.
"alkaline)
. iron
30 | SE.: 27, " | " | Dug 612,535 - 2 /2,533 212,533 Glacial sand Hard,red, 50 5 Sufficient for local needs.
. Yalkeline!
, iron
31 |8B.| 28 | " | " | Dug 11| 2,550 - 7 12,543 71| 2,543| Glacial sand Hard,clear, D, 5 Sufficient for local needs.
1 .
iron
32 | SBe|-30| "| "| " | Dug 10| 2,595 Dry hole in glacial gravel.
33 | sWs 30, "| " | " ! Dug 14| 2,592 - 12 {2,580 12| 2,580 Glncial gravel Hard,clear, | 48 D Sufficient for local needs.
"alkaline"
34 | 8W.l 300 " "| " Dyg 151 2,592 - 11 | 2,581 11| 2,581 Glacial gravel Herd,clear, | 48 D, S Insufficient for local needs,
"elkaline"
35 | 8We 31 "/ "| " | Dug 151 2,600 - 13 (2,587 13| 2,587 Glacial send Hard,elecar, | 46 D, S Buf ficient for local needs.
"glkaline"
36 | NBo 31 "' " " | Dug 14| 2,575 - 13 |2,562 Glaciel drift Hard, ¢lear, | 50 S Insufficient for local needs.
_ "alkaline"
37 | NWe| 31 " " " Dug 41 2,600 - 312,597 3] 2,597 Glaciel gravel Soft,clear S Sufficient for 50 head stock.
38 | wmge| 31 v v | Dyg 24| 2,595 - 18 | 2,577 Glaciel drift Hord,clear, | 48 s Intermittent supply.
"slkaline"
39 | SBef 32 v " "I Dug 12| 2,590 - 62,584 8| 2,582 Glacial sand Hard,clear 46 S Sufficient for local needs.
40 | SWel 320 " | " Dug 12| 2,595 Glacial gravel Hard,cloar 50 N Well is not used.
41 | NE| 33 | | | Dug 20| 2,545 - 16| 2,529 Glacial drift Hard,clenr, | 48 D, S Intermittent supply; also a 20-foot dry
: "alk#line” hole. )
42 | ew’ 34 " | "| Dug 10| 2,550 - 012,550 71 2,543 Glacial sand Hard,clear 48 D, 8 Intermittent supply; also anothor well 16
. feet deep.
43 | Nwol 36/ " " " | Dug 15| 2,545 - 122,533 12| 2,533 Glacial sand Soft,cloar 48 b, 5 Insufficiont for local necds.
44 SEsl 36 " " " Drililed 400| 2,525 - 50| 2,475 400 2,129 Belly River Hard,clear 44 D, S Sufficient for local needs. #
coel
1| 88 1 12| 25| 3| Dug 20| 2,650 - 141 2,536 14| 2,536 Glacial sand Hard,clear <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>