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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF MOUNT HOPE, NO¢ 279
SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
& large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigetion and the smaller supplies of ground water
required for domestic purposes and for stock. In an effort
to relieve the serious situation the Geological Survey
began an extensive study of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 square 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 en 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 Saskatchowan
and local well drillers assisted considerably in supplying
several hundred well records. The bage maps used were
supplied by the Topographical Surveys Branch of the Depertment

of the Interior,.
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Publication of Results

The essential information pertaining to the groun@
weter conditions is being published in reports, one being issued
for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and Yo certain
Provineial and Federal Departments, where they can be consulted
by reaidents‘of the municipalities er by'other persons, er they
may be abtained by writing direct to the Director, Bursau ef
Economic Geology, Department cf Mines, Ottowa. Should anyone
require more detailed information than thet contained in the
reports such additional informetion as the Geolegical Survey
possesses can be cbtalned on applicatien te the director, In
meking such reéuest the applicant should indicate the exact
location éf the area by giving the quarter section, township,
range, and meridian conoerning which further informotion is
desired.

The reperts are wrltten prineclpally for farm
residents, muniocipal bodies, and well drillers who are either
plarning to sink new wells or to deepen existing wells,
Technical terms uaeé.in the reports are defined in the glossary,

How Yo Use the Report

Anyone desiring informetion abeut ground water in
any particular loocality should read firast the part dealing
with the‘municipality a8 o whole in order to understand more
fully the part of the report that deals with the place in
which he is‘interesfed. At éhe same time hé should'study the
two figures accompanying the report. Figure 1 shows the
surface  and bedrsck geologw es related to the ground water
supply, and Figure 2 shews the relief and the lecation awd
type of water wells. Relief is shewn by lines ef equal

elevati.n'called“ioonbourﬂJ. The elevatriom abeve sce~level



is given on seme er all of the contour lines en the figure,

If one intends to sink a well and wishes te find
the epproximate depth:to a water-bearing horizon, he must
learn: (1) the elevation of the site, and (2) the prebsble
elevation of the water-bearing bed., The elevation ef the well
site is obtained by marking its pesitien en the map, Figure 2,
and estimating its elevation with respect to the two contour
lines between which it lies and whose elevations are given on
the figure., Where contour lines are not shown on the figure,
the elevations ef adjacent wells as indicated in the Table of
Well Records accompanying each report oan-be used. The
appruiimate elevation of the water-bearing horizon at the well-
site oan te obteined from the Table of Well Records by noting
the elevation of the water~bearing horizen in surrounding wells
and by estimoting from these known elevations its elevation aﬁ
the Wellqsite{l If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accuratély iﬁ this
wey. If the water=bearing horizon is in uncenseclidated deposits
such as gravel, sand, c¢lay, or glacial debris, however, the
estimated elevation is less reliable, because the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at varisus horizens and may be of small lateral
extent. In calculating the depth to water, care should be taken
that the water-bearing horizons selected from the Table of Well
Records be all in the same geologicel horlzon either in the

glacial drift or in the bedrock, Frem the data in the Table

l-If the well=site 1s nsar the edge of the municipality,

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

proposed well,
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GLOSSARY OF TERMS USED

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

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

Aquifer or Water~bearing Horizon., A water-bearing

bed, lens, er pocket in unconsclidated deposits er in bedrock.

Buried pre-Glécial Stream Channels, A channel

carved into the bedreck by a stream before the advance of the
continental ioce-sheet, and subsequently either partly er whelly
filled in by sends, gravels, and boulder clay deposited by the
ice~sheet or later agenciles,

Bedreck, -Bedrock, as here used, refers to partly
or whally consolideted deposits of gravel, sand, silt, clay, and
marl that are older than the glacial drift.

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

Contour, A line on a map Joining points that have
the same elevation above seamlovel,

Continental Ige=sheet, The great ice-sheet that

covered-most of the surface of*Canadavmanyvﬁhouéands/of years

age. ‘
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Escarpment, A cliff or a relatively steep-slope
separating level or genmtly sloping areas,

Flood-plain. A flat part in a river wvalley

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

Glacial Drift. The loose, unconsolidated surface

deposits of sand, gravel, and clay, er a mixbture of these,
that were deposited by the continental ice~sheet. Clay
containing boulders forms part of the drift and is referred
to as glacial till or boulder clay. The glacial drift
occurs in several forms:

(1) Ground Moraine., A boulder cley er till plain

(includes arens where the giacial drift is very thin and the
surface uneven).

(2) Terminel 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 charactefized by irregular hills and undrained
basins.

(3) Glocial Outwash. Send and grovol plains or

deltas formed by streamg that issued from the centinental
ice~sheet.

(4) Glacial Lake Doposits. Sand and clay plains

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

Ground Water, Sub~surface water, or water that
occurs below the surface of the land.

Hydrostatic Pressurec, The pressure that causes

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

Impervious or Impermeable. Beds, such as fine clays

or shale, are considered to be impervious or impermeable when
theyde not permit ef the perceptible passage or movement ef

the ground water,
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Pervious or Permeable, Beds are pervious when

they permit of the perceptible passage ¢r movement of ground
water, as for example porous sands, gravel, and sandstone.

Pre«Glacial Land Surface. The surface of the land

before it was covered by the continental ice~sheet.

Recent Deposits, Deposits that have been laid down

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

Unconsolidated Deposits. The mentle er cevering

of alluvium and glaecial drift consisting ef loose sand,
grevel, clay, and boulders that overlie the bedrock,

Water Table. The upper limit of the part ef the

ground whally-seturated with water. This may be very neer

the surface or meny feet below it,

~

Wells, Holes sunk inte the earth so as to reach a

supply of water. When no water is obtained they are referred
to as dry holes, Wells in which-water is encountered are of
‘hree classes,

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

called Flewing Artesian Wellse.

(2) Wells ir which the water is under pressurec but

does net rise to the surface. These wells are called Nen~

Flewing Artesian Wells.

(3) Wells in which the water does mnot rise above

the water taeble. ._.These-wells are oalléd Nen-Artesian Wells,
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountein Formation. The name given to a series

of gravel and sand beds which have a meximum thickness of 50
feet, and which eccur as iselated patohes on the higher parts
of Wood Mountein. This 1s the youngest bedrock formetion and,
where present, everlies the Ravenscrag formation.

Cypress Hills Formation. The name given tvw a series

of conglomerates and sand beds which occur in the southwest
ocorner of Saskatchewsn, and rests upen the Ravenscrag or older
formations, The formation is 30 to 125 feet thick,

Ravenscrag Formation, The name given to a thick

series of light=celoured sandstones and shales containing aene
or more thick liénite coal seams. This formation is 500 to
1,000 feet thick, and covers a large part of southern
Seskatchewan. The ﬁrincipal coal deposits of the province
occur in this formation.

Whitemud Formations The name given to a series of

white, grey, and buff coloured oclays and sands, The formation
is 10 to 75 feet thick, At 1its base this formation grades

in pleces into cearse, limy send beds having e maximum thick=-
ness of 40 feet,

.Eastend Formatione The name given to a series ef

fine=greained sands end silts, It has been recegnized at
various localities ever the southern part of the pravincs,
from the Alberta beundary east to the escarpment of Missouri
coteau, The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formation, The Bearpaw  consists mestly of

incoherent dark grey to dark brownish grey, partly bentenitic

shales, weesthering light grey, or, in places where much iron



is present,buff. Beds ef sand eocur in places in the

lower part of the formetion., It forms the uppermost bedfsok
formation over much ef western and southwestern Saskatchewan
and has & meximum thickness ef 7€0 feet er somewhaf MO S

Belly River Formetion. The Belly River censists

moetly of non-marine sand, shale, and coal, and underlies .-
the Bearpaw in the western part of the areca. It passes
ooBtwerd and nertheastward into marine shale, The principal
area ef transition is in the western half ef the area where
the Belly River is mostly thinner than it is to the west

and includes marine zones, In the southwestern corner of the
area it has a thickness of severai hundred feet.

Marine Shale Series. This series ef beds consists

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

older formations that underlie the western part of the area.



WATER-BEARING HORIZONS OF THE MUNICIPALITY

The rural mnngcipulity of Mount Hopc, No, 279
comprises an area of 324 squarc miles consisting of nino
townships dosoribed es tps. 28, 29, and 30, ranges 19,

20, and 21, W, 2nd mor. The centre of the municipality

is approximately 180 miles west of the Manitoba bordor

and 72 miles north of the city of Regina. Somans, near the
coentre of township 28, range 20, and on the main linc of
the Cenadian National railways, is the largest settlcment
in the area,

A series of lakes, the lérgest of which are Kutoawngon in
the north, and Peter in the west, occur in a low-lying area in
the northwestern half of the municipality. In this area the
elevation varies from 1,700 fo 1,750 foeet above sea-level. The
southeastern half of the municipality is undulating or gently
rolling, ond the elevation rises gradunlly, attaining 2,025 foet
in the southeastern corner. Two, small, intermittent tributariocs of
Saline creek flow in a westerly dircction through the southern
townships,

A northeasterly tronding strip of Glacial lake clay
extends across the northwestern half of the municipality, Thie
clay is bordered by two strips of boulder clay or till. Morzine
covers large areas in the northwestern and southeastern corncrs
of the municipality. The glacial drift is approximately 300
feet thick,

Water-Bearing Horizons in the Unconsolidated Deposits

A water~bearing horizon occurs within the upper 35 feet of the
glacial drift. This horizon is formed by scattored pockets of sand
and gravel, or small layers of sand and gravel, within the woathered
zone of the drift, The water contained in these pockets is derived

by seepage from the surface and during periods of prolonged drought



thoir supply bocomos somowhat dcpleted, and in many instancos

the wolls tapping them beecome completely dry. Wells tapping

this aquifer are found throughout the munieipality, but thoy

arc morec common in tho southcastorn half, In this aroa tho

supply from a number of wolls is insufficient for local ncods.

Many of the Shallcwor wolls freeze during the winbter, nocossitating
the hauling of wator for stock. The water from this horizon

varies from medium soft to hard, and is usually suitable for
domestic purposes. Dugouts arc used by some of the farmers in

this aroca,.

The sand and grovel deposits that occur as scattored
pockets and thin layers in the lower unweathored zone of the
glacial drift, form a second wator-bearing horizon. These
pockots are bapped at depths of 40 to 120 feet and their scattered
occurrence is shown by numerous dry holes throughout the muni-
cipality, meny of which are near producing wells., Thse wellg
tapping this horizon are not so directly affected by drought
but in a numbor of wells the supply is very small and must
be augmented by hauling water or by the use of dugouts. In a
few wells, howover, the supply is sbundant and the water is under
hydrostatic pressurc. The wator from one well located on the
NE«}, soc. 23, tpe 30, range 20, flows above tho surfacc. Most
of the water from this horizon is hard and contains considerable
smounts of salts in solution, but is used for both humons and stock
without any noticeable ill offects.

The two water~bearing horizons mentioned above appear to be
confined to a very limited arca, but a third water~boaring horizon
seems to be continuous within an ares outlined by the boundery
line "A" on the accompanying map. Weolls in this area arc obbaining
thoir water from an horizon that is oncounbtered at depths varying
from 150 to 190 fect, or at elevations of 1,565 to 1,600 fect above

sea-level, This horizon oxtends northward into the next municipalitby,
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but its areal extent to the east is not defined. It is thought
that it may extend over a considerable aren to the south and
southeast. The weter in the wells tapping this aquifer is
under sufficient hydrostatic pressure to rise to a point 40
foet below the surface. In o few wells it rises nearer the
surface, and in one well located in the SW;%, sec, 31, tp. 30,
ronge 20, the woter flowed above the surfoce, This well has
since been filled in as the water was too highly mineralized
to be of use. The water from the above wells is inveriably hard
and contains irom and other mineral salts in solution, but is
generally used for domestic purposcse.

A fourth water-beoring horizon appears general over thq
area outlined on the accomponying map by the boundary line "B",

It is topped by wells ot depths of 190 to 225 feet from the
surface, or at clevations of 1,510 to 1,540 feet above sea~levcl,
It is probable that other wells might tap this same horizon out-
side the arca defined by the "B" line. It is possible that the
water-bearing horizons in the areas "A" and "B" belong to the
same aquifer, but this has not been proved. Three wells located
in secs. 15, 16, and 22, tp. 29, range 20, may also be tapping
this same horizon, but the aquifer they encounter is ot o
slightly higher elevation than thosc encountered in the oute
linod areas, In tho southern part of btowmship 28, range 21, o
woll drilled to a depth of 190 feet did not encoumbor any wvmtor-boaring
horizons, but is not deep enough to encounter this fourth aquifer
if it is present in that part of the municipality.

The water from the wolls tapping this fourth aquifer is wndor
sufficlent pressurc to risc te a point 50 foet bolow the surface in
most of thé wolls, end to flow above the surface in the SE.%,
sece22, tp. 29, rangc 21, whoro tho topographic relief is low.

The supply from theso individual wolls is abundant and moro than



sufficient for local noods. The water is hard, contains iron and
othor mineral sclts in solution, but with a few excoptions it is
suitable for domestic purposes.

The fifth and lowest recognizod water-behring horizon
is encountered at depths of 245 to 270 feet or at elevations of
1,470 to 1,510 feeot above sea-level. The boundary line "C"
outlines the aree in which wells tapping this aquifer are located.
This horizon is probably formed by deposits of sand ond gravel
occurring at the contact of the drift, and the underlying bedrock.
In some of the wells, the bedrock may have been penctrated, but
it i& proboble that the water obtained is being derived from the
glacial drift, It is not known if this water-bearing horizon
occurs outside of the area outlined, but it is believed that two
wells located in township 30, range 19, tap this, or o similar
aquifer, at depths of 300 and 335 feet. It cannot be said, however,
that the water-bearing horizon is continuous over the intervening
area, The water in the wells drawing from this horigon, is under
hydrostatic pressure and with one exception the water rises to
o point 70 feet below the surface. The wabter is hard and contains
o considerable amount of mineral salts in solution. It is suitable
for stock recquircments and in most cases it is being used also
for domestic purposes, Dugouts can be used as a means of storing
run=off waters for stock use throughout this municipality, ond
this means of conserving o supply of water is recommended, especinlly
in the southeastern half of the municipality where an adequate

supply of wator has not as yet been emcountered.
Water~bearing Horizons in the Bedrock

The Morine Shale series underlies the glacial drift
throughout the municipality. In o woll in township 30, range 19,
the contact of the drift and bedrock is approximately 333 feet

below the surface, or at an slevation of 1,466 foet above sea-level,
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It is cstimntod, howeveor, that tho contoct will be found at
an averago depth of 300 feot.

No water~boaring horizons have boen onecountorced in the
bodrock of this municipnlity unlcss the last horizon mentioncd
above under the uncongolidated deposits oceurs in the upper
part of tho bodrock. Data on thoe munieipalitics to the west
ond northwest suggest that o woter~boaring horizon may ocowr
in the bedrock at an clovation of approximately 1,300 foct
above sca=~lovel., Howcver, sincc fairly large supplics of water
can be obteined from the glacial drift in this municipality, and
since thore is no information on the water=boaring horizons in thoe
bedrock, it is considored inadvisoble to drill into tho Marine
Shalo serics unless absolutoly nocessary. Formors who arc unable
to dorivo an adequato supply of woter from the drift are advised
to excavate large, deop dugouts for the rotontion of surface rune

off waters, rather thon to atbompt to locate water in the bedrock,



GROUND WATER CONDITIONS BY TOWNSHIPS
Township 28, Rango 19

The ground surfpce of this township is charactorized
by undrained depressions and hills, and thce eastern half of the
area is densely wooded., Along the eastorn boundary the clevation
above seca-level is approximatoly 2,025 feet, From there it slopes
townrds the west to an clevation of 1,875 fect in the northwestern
cornor. All of tho township is mantled by glacial drift that is
in the form of o morainc.

The wells in this township obbtain their supply from
scattered pockets of sand and gravel in the glacial drif#. These
pookets are widely scattered, as many dry holes up to 265 feet in
depth have been drilled throughout the township. The producing
wells rango in depth from less then 1§ feet to 150 feet.

The shallow wells in this township are dependent upon pro-
cipitation and with fow cxcoptions their supply was insufficient
for local nceds during theo drought periocd of 1930 to 1935, The
water from these shallow wells issuitablo for all purposes, but
carc should be taken to sec that they are not contaminatoed by
sewnges. Dugouts can be used to advantage in this area, and if made
deop enough will supply wator for stock for most of the year,

The decper wells, 80 to 150 foect in depth, are not so directly
affected by drought conditions, The quality of the water from
these deeper wolls is inferior to that from the shellow wells,
It is rorely used for drinking and some of it unfit for stock,

In vi?w of the ground woter conditions in this tovmship,
residents arc advised to obbain drinking water from shallow wolls
located near depressions or sloughs, and to use dugouts for stock,
rathor than to run the risk of obtaining highly mineralized water

at dep‘bh °
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Township 28, Range 20

The surfacc of this township slopes from approximatcly
1,900 feet above sea-level in tho southcast to 1,780 feet in the
northwost. Two, small, intermittent tributarics of Saline creck
flow in o genoral southwesterly direction through the contral part
of thoe township.

The westorn two-thirds of this township is mantlod by
glacial till or boulder clay, whercas the eastern one-third is
covered by morainc,

The most widely tapped wator-bearing horizon in this
township is formed by scattered pockets of sand and gravel in
the upper weathorod zone of the drift, vithin 30 fect of tho
surface, In poriods of drought, the wells tapping this horizon
do not yield o sufficiont supply for local requirements, but in
yoars of average rainfall some of thom yield an adoquate supply.
The water varies from moderately soft to hard, and is usually
suitable for all farm needs,

A second water-bearing horizon is formed by very widely
scattered pockets of sand and gravel ot depths of 45 to 85 feet
in the glacial drift. These pockets arc not continuous as many dry
holes down to 109 fcet have been drilled in the vieiniby of producing
wolls. The wobter is hard, and some of it too highly mineralized
to be used for drinking, It is howover, suitable for stock.

Ono well, located on the SE.%; section 30, is obtaining
an over-sufficient supply of water from a depth of 180 fevt. The
wator in this well is under sufficient hydrostatic pressurc to
risc to a point 30 feet below the surfacc, It is hard and suitable
for stock requiremonts. The areal oxtent of the aquifer encountered
by this well is not known,

The reosidents of this township are advised to use shallow
wells for household supplies, and dugoubs for stock, rather than

to try and locato water at depth in the glacial drift.
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Township 28, Ronge 21

This township is characterizod by o comparatively
lovel to slightly undulating surfacc, voarying in elevation
from 1,700 foet in the northwostern corner to 1,800 feet
obove soa-lovel in the southeastern corner., One branch
of Saline croek, in the northwestern corner, occupies a
wide, shallow deprossion, whorecas its branches in the southern
fart of tho arca have cut valleys to o dopth of 40 feoot and
a width of 100 yords.,

With tho excoption of a small area in the northwostcrn
cornor that is mantled by glacial lake clays, and a small area
in the southwestorn cornor that is mantled by terminal moraine,
this township is covercd by glacial till or boulder clay.

Only a fow wells in tho township arc obtaining wator
from soatterod pockets of sand ond gravel in the uwpper woathered
zone of tho glacial drift, With two oxccptions those wells aro
adequate for local nceds and the water is suitable for all farm
roguirements.,

The wator=boaring horizon that is most commonly encounterod
is formed by scattered sand and gravel pockets in tho lower part
of the glacial drift ot depths of 50 to 100 feet, The local
distribution of those pockets is shown by dry holes in the
vicinity of producing wolls, Most wells tapping this horizon
are adequato for local nceds. The wator is invariably quite
hord, but very little is so highly mineralized as to be unfit
for domestic usc,

In an arca outlined aa "B" in the northorn part of the
township, o third water-bearing horizon has been encountered by a
number of wells. The depths of the wolls tapping this horizon
vary from 195 to 245 feet and thc horizon occurs at an elevation
of from 1,540 to 1,500 fcet above scawmlevel. The aquifer appears

to slope slightly towards the south. A 190-foot dry holo, located
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on the SW.%, soction 2, suggosts that this horizon thins out
or disappears in this direction, It is probable that the
some aquifer would be cncountorod at similar depths outside
of the areca outlined, The water from this horizon is undor
sufficient hydrostatic pressurc to rise to a point 35 fect
below the surfaco. ?ho woater is hard ond contains o cone
siderable amount of salts in solution, but it is being usod

for domestic and stock purposcse.
Township 29, Range 19

The ground surface of this towmship is gently undulating.
The surfoce rises from 1,800 feot in the northwest.cornor to
2,000 fcet above sea=level in the southeast cornor. A few sanll
crocks that flow only in the spring are cncountered in somo
parts of the towmship. With the exception of the northwostern
corner, which is mantled with glacial till or boulder clay, this
township is covercd by morainc,

A few rosidents are obtaining varying supplics of usuable
water from wells tapping scattored pockets of sand and gravel
in the upper 30 fect of the glacial drift. Meny of these wells
arc dug in ravines snd small deprossions. The pockots tapood
probably do not form a continuous aquifer, Many of these wells
are sufficient only for houschold requiremonts, but the water of
all of them is fit to drinl,

An aquifer that appoars to be more general is cncountered
at depths of 35 to 85 foob from the surface and .s formed by
scottered pockets of saﬁd and gravel in the glacial drift., Mony
dry holes have been driIIed, however, in thc vicinity of producing
wells, esp9cially in gho castern part of the township, The yield
from wells'drawiﬁg from Ehis horizon is more abundant than that

from wolls toapping the shallow sand pockets and they are affoctod
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to o loessor deogroc by drought conditions. The wator is generally
hard, but most of it is suitable for drinking. The supply from
nost of the wells is adequato for local requircments,

A well locatod on the SEer, section 6, is obtaining an
obundant supply of hard water from an aquifer occurring at o
dopth of 280 foct or at an clovation of 1,620 fect. The arcal
oxtont of this woter-beoaring horizon is not known, The woter
is undor slight pressurc and riscs to o point 140 foct below
the surfacc. The water, although high in ninoral salts, is
being used for domestic as well as stock purposes. The rosidents
| of this township would bc woll ndvisod to consider tho possibility
of using shollow wells for domestic purposes, and dugouts for
stock usce, rather than to drill deop wells into the drift. The
expense involveod and the uncertainty of obtaining an adequato
supply of suitable water doos not warrant the drilling of decp

wells,
Township 29, Range 20

The elevationd this township varies from 1,875 feet in
the southceast cormer ¢p 1,725 feet above soa-level in tho northwest
area., Most of the towaship 1s mantlod by glacial till or bouldoer
clay. In the southeasteorn cormer a small area is covored by
morcine and in tho northeccntral arca the glacial till is overlain
by glacial lake clays. This latter area is quite flat and alkali
soils are not uncommon.,

Throughout the upper 30 foot of the drift mantle, scattered
pockets of sand and gravel form aquifers for a number of shallow
wells. These wells are dependant upon seasonal precipitation for
their supply. Dry holes in the immediate vicinity of producing
wells show that thesc pockets do not form a continuous water-bearing
horizon. The water varies from moderately soft to hard, and it is

suitable for farm requircments,
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A few wells obtein water at depths of 50 to ilO feot from
the surface. The aquifers tapped by these wells are formed by
pockets of sand and gravel in the lower part of the drift, They
do not form a continuous horizon as dry holes are cncountered
throughout the township at similar depths and in the vicinity
as producing wells. The yield from these wells varics, but the
majority of thg residents have a supply that is sufficient
for form needs, The water is very hard and some of it oan be
used only for stocke

Three wells located near the centre of the tovmship, on
sections 15, 16, and 22, arc obtaining adequate supplies of hard,
drinkable water at depths of 130 feet to 180 feet from the surfacc.
The water-bearing horizon occurs at an elevation of 1,600 to 1,835
foet above sea-level, but outside the limits of these threc wells
its areal extent is not defined., As thc possibilitios of obtaining
adequate supplies of good water at depth are uncortain, residonts
in this township arc advised to use shallow we}ls for household

requirements and large, deep dugouts for stocks
Township 29, Range 21

The surface of this township is flat to gently undulating.
From Peter lake, at an elevation of 1,700 feet, the surface rises
gradually towards the southeast and northwest, attaining a meximum
elevotion of 1,750 foet in these areas. The valley of Peter lake
is mantled by Glacial lake clays. Glacial till or boulder clay
covers the southeastern part of ‘the township ond occurs as a narrow
strip on the northwest slope of the lake basin. The northwestorn
corner of the tormship is covered by drift that.is in the form of
moraines. ,

Only a few wolls are obtaining water in the upper 100 feet

of the drift. These wells tap very widely scattered sand and gravel

pockets in the boulder clay and the supply is very seldem more than



sufficiont for local nccds, and in a few cascs it is only
sufficient for housoﬁold requiromonts, The water is hard
and is usually suitablec for all purposcse.

The first genoral water-bearing horizon is located
at depths of 165 to 205 feet, or at clevations of 1,540 to
1,510 feet above sea-level, The proved extent of this horizon is
outlined by the "B" boundary line on the accompenying map, bub

'it is not unlikely that the same aquifer would be encountored

by wells drilled within short distances outside of this boundary
line, All of the wells tapping this horizon yield a supply that
is more than sufficient for local nceds and the water is under
sufficiont pressure to rise to a point 50 feet below the surface.
In one well, located on the SE.%; gsection 22, the woter flows
above the surface, The water from this horizon is hard and in
most wells the concentration of salts in solution is sufficient
to render the water unfit for drinking,

A second goneral water=bearing horizon is present in an
areo in the southwestern corner that is outlined by the boundary
"c", It occurs at an approximate clevation of 1,480 feet above
sea-level, and wells tapping it are approximately 260 feet doep.
This aquifer is known to extend to the north and west, but its
areal extent to the south and east are not defined., It is possible
that it is formed by deposits of sand and gravel at the base of
the drift immediately over the bedrock, The hydrostatic pressure
is sufficient to cause the water to rise a considerable distance
above its source, and in the southern part of the area, the water
rises to a point 50 fect or less below the surface. The supply
is more than sufficient for local needs, but due to a high cone
centration of salts in solution much of the water is suitablo
only for stocks One well, located on the NE.3, section 32, which
tapped this aquifer, yielded only a little water under slight

hydrostatic pressure,



Township 30, Range 19

Two intermittent crocks run in a westerly direction
through the central part of thc township into Kutawagan lake.
The surface risces from 1,715 feet above sea~lovel in the north=-
western corner to 1,965 feet in the southeastern cornor. The
northwestorn corner of tho township is mantled by glacial lnko
clays, an area in the southeastern cornmer is covered by a
moraine, and the remainder is underlain by glacial till or
boulder clay.

The uppermost water=bearing horigon is formed by
scattered pockets of sand and gravel that occur within the
upper 35 feet of the glacinl lake and boulder clays. Most
of the wells that tap this horizon are adequate for domestic
and stock requirements. The water varies from moderately soft
to hard, and it is almost invariably suitable for all farm needs.

A few wells are obtaining o varying supply of wator from
o second woter-bearing horizon that occurs at depths of 50 to 85
feet. This horizon is formed by scattered sand and gravel pockets
in the lower port of the drift, The-poqkets aro'very local in
distribution as dry holes have been drilled in the viecinity of
producing wells. Tho woter from wells encountering this horizon
is hard, and although it contoins a considerable amount of salts
in solution is suitable for drinking.

Three wells in section 36 are obtaining good supplies of
hard water from depths of 172 to 216 feet, or at an elevation
_ varying from 1,585 to 1,653 feet above sea-level., The areal
distribution of this aquifer is not known but it does not appear
to be oxtensive., The wells are non~flowing ortesion, but the
hydrostatic pressure is slight and thewater rises only to o
point 60 to 90 feet from the surfacc. The water is hard and
contains o large amount of salts in solution, but is being used

for both humons and stock,



Two wolls located on the NW.x, section 16, and the
SW., section 34, drilled to depths of 300 and 334 fcot,
respectively, oncounter aquifers at 1,520 and 1,466 feet above
soo~-level, It is probable that the aquifor of the first woll
is formed by sand and gravel deposits at the base of the drift
immediately over the bedrock. The water from this well is
under hydrostatic pressure and riscs to a point 50 feet
below the surface. The woter is hard, abundant, and is used
for drinking and stocke. The aquifer of the well in the SW;%,
section 34, is believed to be the bedrock. The water from
this well is under little pressure, is of small oamount, ond is
used only for stock. It appears that this aquifer is of limited

areal extent,
Township 30, Ronge 20

This township is comparatively flat, with an elevation of
approximately 1,720 feet, except in the southeastern corner,
where it rises to 1,800 feet above sea~lcvel, The surface is
cut by small creeks and sloughs, and small lake beds are prevalent
throughout. Kutewagan lake occurs in the north-central area and in
times of drought is almost completely dry.

Three small areos located in the southeastern, southwestern,
and northwestern corners, are covered By glacial till or boulder
cloy, and over the remainder of the township the till is covered
with glacial leke clay. Most of the township is being used for
pasture land ond only a few wells have been dug.

In the southern part of the township a few wells are
obtaining fair supplies of water from small pockets of sand and
gravel in the upper 30 feet of the clay. The yield from these
wolls varies greatly, and some of them are inadequate for local
needs. In some wells the water contains so much minersl salt

in solution that it is unfit for drinking, Little difficulty
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should be experienced in obtaining smell supplies of water
from these pockets in the upper part of the drift. A spring
on the SW.%, section 16, yields an sbundant supply of hard
water that is suitable for all farm needs.

Three wells located on the NW,E, section 6, the NW.I,
section 18, and the NE.%; section 23, are obtaining adequste supplies
of haprd, drinksble water from depths of 118, 94, and 96 feet,
respectively. The aquifer tapped is at an elevation of 1,637
to 1,653 feet above sea=level, It is not known if this water-
bearing horizon is continuous or if the wells are tapping isolated
pockets of sand and gravel, The water in each well is under hydro-
static pressure, sufficient to raise the water to within 15 feet
of the surface in two of the wells, and to flow above the surface in
the other well where the surface is lower, This latter well
yields an abundent supply of water,

. Iwo other wells located on the SEi, section 7, and the
SWf%, gection 31, are obtaining water from a water-bearing horizon
at depths of 175 and 140 feet from the surface, or at an elevation
of 1,585 and 1,600 feet above sea-level, respectively. It appears
that this aquifer extends to the north and west, but its areal
extent to the east has not yet been established., The water in
these two wells is under hydrostatic pressure, It rises to a
point 15 feet below the surface in one well, and overflows the
surface in the other, where the surface is lower. Both wells
yielded a supply of water that was more than sufficient for local
needs, but only the well on section 7 is being used at the present

time, the flowing wells having been choked,

Township 30, Range 21
The surface of this township is gently undulating, the
elevation being about 1,750 feet above sea-level, except in
the southeastern corner where it drops to 1,700 feet, This
corner is characterized by "alkali flats" that occur along the con-

tinuvation of Peter Lake valley. Along the valley of Peter lake
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tho glacial covering is composed of glacial loko clays and
on o narrow strip on oach side of the wvolley the surface is
mantlad with glacial till or boulder clay, The remainder
of the towmship is covercd by moraine,

The first wobor~bearing horizon is cncountercd by o fow
wells in the southeoastern part of the township. Thosc wells
are drilled to depths of 90 to 117 foct and the aguifor
thoy encountor is located at oclevations ranging from 1,660
to 1,627 fect above sca-level., It is nobt known if these wells
tap pockets of sond end gravel or if tho horizon is continuocus.
It is probable, hewevor, that the wells tap pockets, as dcepor
wells have becn drilled without encountoring this horizon. The
water in theso wolls is undor hydrostatic pressurc and rises to
a point 50 foct below thc surface., The wator is hard, contoins
salts in solution, but is used for both drinking and stock,

Onc well, locatod on tho NW.E, section 12, cncountercd a
small supply of water not undor hydrostatic prossurc at o
depth of 126 fect.

A sccond water-bearing horizon, thc eastorn boundary of
which is outlined by the "A" line on the accompanying map, appoors
to bo continuous over most of the township. The wells in this
outlined arca arc drilled to depths varying from 175 to 235 foot
and the aquifer is cncountered at elevations of 1,550 to 1,600
feet above sea-lovel, 4 few wolls, however, vary somowhat
from the above figures. This horizon extonds to the north
and a short distance to the cast, but it does ncet secm Lo
continue to the south., The water in those wells is undor pressurc
and in all of them it riscs to a point 60 foct or loss below tho
surface., The water is hard, contains iron salts, in scolution,

but in almost all casos is drinkable,



A third water=becaring horizon is cncountored
by throc wolls. It is assumed that this horizon is formed
by doposits of sand and gravel that occur ot the base of
the drift, and which immediately overlie the bedrock, The
boundary "C" on the accompanying map outlines the area in
which wells obtalning woter from this source are located.
Tho three wclls are 247, 250, and 268 foet docp, and the
oquifer pierced is at elevations of 1,503, 1,500. and
1,482 feet above sea-level, rospoctively. The water rises
to a point 55 foet or less below the surface, It is abundant
in quantity and is suitablo both for stock and for all

domestic purposes.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF MOUNT HOPE, NO. 279, SASKATCHEWAN

Township |28 28f 28 |29| 2912930 30| 30| Total No.
4 in
Municip=
West of 2nd moridian Range 19| 20)21119{ 20{2119! 20121 elity
Total Noe of Wells in Township 87] 66|49 66| 48132 |51{13{37| 449
No, of wells in bedrock Ol 0] 0}0O| O Oy 1] O| C 1
Noe of wells in glacial drift 871 66(49 |66\ 48132 |50|13{37| 448
Noe of wells in alluvium 0l 0] 0]0l 010]0Oj0}lO] O
Permonency of Waber Supply
No, with permonent supply 46|41 (44 £7)46 (32 149113 |36 354
Noe with intermittent supply 7| 41 0|7] 2[{0]0; 0|1 21
Noe dry holes 341211 512, 0,0|2]0|0 74
Types of Wells
Noe of flowing artesian wells 0| 0j0]0OjO[1]O 0 3
Nos of non-flowing artesion wells 171035 L7{14 RO 16| 3 |32 164
Noe of non=artesian wells 36135 | 9 B7]34 11 133 5 208
Quality of Water
No, with hard water 45140 |35 49 |42 28 (42| 9 [36 326
Noe with soft water 8/ 5, 9/5/ 647/ 4|1} 49 |
No, with salty water 0,0{0/0/0j1]0,010 1
No, with alkaline water 13,6619 99|10 2 17 81
Dopths of Wells ‘ |
| _
No. from O to 50 feot deep 6347120 #9[39 11 40| 8] 4 28l
Noe from 51 to 100 feet deep 141121906 54|52 80
No, from 101 to 150 feet deep 8/ 7,20 4:1]|1|2 31 |
No. from 151 to 200 feet deep 1013|008 2119 34
No, from 201 to 500 fcet decp 1,0,5(1{0/8[3/0](5 23
Noe from 501 to 1,000 feet deeop 0010|000}/ 0]0]0 0
No. over 1,000 feet deep 0!'0,0/0/0{0]0}]0]|O 0
How the wator is used E }
i I
No, wumablo for domestic use 42 39 141 48141 26 45 11 137 330
T

Nos not usable for domestic use 11l 61316, 7|6|4]1210 45
No. usable for stock use 5l 143 44 5447 30 (49 |12 |37 367
No, not usablec for stock use 2,2/0(071]2]0{1|0 8
Sufficiency of Water Supply
Noe sufficient for domestic needs |50 |41 |44 [53!46 B0 |48 |12 |37 361
No¢ insufficient for domestic needs | 3|40 (1] 2211110 14
No, sufficient for stock needs 28129 40 38|31 R2 |37 {10 132 267
Noe insufficient for stock needs 25116 | 4 06417 LO 12| 3| 5 108




ANALYSES AND QUALITY OF WATER

Goneral Stateoment

Bemples of water fram representative wells in surfoce
deposits and bedrock were teken for analyses., Except as
otherwise statod in the table of analyses tho samples werc
analysed in the laboratory of the Borings Division of the
Goological Survoy by the usual stendard mothods. Tho
quantitios of the following constituents were determined
total dissolved mineral solids, calcium oxido, magnesium
oxide, sodium oxidc by difference, sulphate, chloride, and
alkalinity, The alkalinity referred to here is the calclum
carbonate equivelent of all acid used in neutrelizing the
carbonates of sodium, calcium, and magnesium. The results of
the enalyses are given in parts per million~-that is, parts
by ﬁeight of the constituonts in 1,000,000 parts of watar;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million. The semples were
not exemined for bacteria, and thus a water that mey be
termed suitable for use on the basis of its mineral salt
content might be condemned on account of its bacterie content,
Woters that are higﬁ in bacteria content have ususlly been

polluted by surface waters,.

Total Dissolved Mineral Solids

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

have a taste dus to the dissolvod-mineral matter. Residents



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

Mineral Substances Present

Calcium and Magnesium

The calcium (Ce) and magnesium (Mg) content of water

is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum., The calcium and magnesium salts.impart
hardness to water. The magnesium salts are laxative,
especielly magnesium sulphate (Epsom salts, MgSO.), and they
are more detrimental to health than the lime or calcium salts.
The calcium salts have no laxative or other deleterious
effects, The scale found on the inside of steam boilders and
tea—ketﬁles is formed from thess mineral salts,
Sodium

The salts of sodium are next in importance to those
of calecium and magnesium, Of these, sodium sulphate (Glauber's
salt, Ha2804) is usually in excess of sodium chloride (common
salt, NaCl)., These sodium salts are dissolved from rocks and
soils, When there is a large emount of sodium sulphate present
the water is laxative and unfit for domestic use., Sodium
carbonate (Nazcoz) "black alkeli", sodium sulphate "white
alkeli", and sodium chloride are injurious to vegetation,
Sulphates

Sulphates (SO4) are one of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and celcium sulphate (05804).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetations



Chlorides

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

Iron

Iron (Fe) is dissolved from meny rocks end the surface
éeposits derived from them, and also from well casings, water
pipes, and other fixtures, Mors than Q0.1 part per million -
of iron in solution will settle as a red precipitate upon
exposure to the air., A water that contains a considerable
amount of iron will stain porcelain, ensmelled ware, and
clothing that is washed in it, and when used for drinking
purposes has o tendency to cause constipation, but the irom
can be almost campletely removed by aeration and filtration
of the water,

Hardness

Calcium and magnesium salts impert hardness to water.
Hardness of water is commonly recognized by -its soap-destrqying
powers as shown by the difficulty of obtaining lather with soap.
The totel hardness of a water is the hardness of the water in
its original state. Total hardness is divided into "permanent
hardness" and "temporary hardness", Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the difference
between the total hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling., Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium and iron, and permanent hardness to the sulphates__

and chlorides-of-calcium and magnesium. . The-permanent. hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.
Water that contains a large emount of sodium carbonate and
amell emounts of caleium and magnesium selts i8 soft, but if
the calcium and megnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
pafts per million or more is usually classed as excessively
hard, Many of the Saskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; when.the
total hardness exceeded 3,000 parts per million no exact
hardness determination was made, Also no determination for
temporary hardness was made on weaters having a total hardness
less than 50 parts per million, As the determinations of the
soaf hardness in somé cagses were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from the welis probably is higher than

tha’ given in the table of analyses,
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Wateor from the Unconsolidated Deposits

The quality of ground wator obtained from the
unconsolidcted deposits varies considerably, Theo water
from the shallow wells in this municipality is comparatively
soft to hard, dopending upon tho amount of minoral salts it has
cncountcred and taken inbo solution as it sceped dowmard from
the sﬁrface. Whore the aquifers arc overlain by thick depusits
of clay it is probable that tho wator obtained from them will
contain more "total dissclved solids" than whore only o thin
mantle of elay covers the aquifer. No semples from shallow
woter-boaring horizons werc analysed, but two somples wore
analysed from wells obtaining wabter at 80 and 268 foct from the
surface, respectively. Tho prominent selts in the wator fron
tho shallower woll arc CaSO, (ealcium sulphate) ond MgSO, (magrosiwm
sulphatc or Epsom salts), whereas NaZSO4(sodium sulphoato or
Glaubor's salt) is the prodominant salt presont in tho water from
the deeper woll. However, theso threo salts cre cormon in most
waters obtaincd from tho glacial deposits aﬁd although, in mony
cases, their high concentration might cause ill offects on humons
not used to such water,,they do not appear to have any such cffect
on thosc using them continually, In o number of wells throughout
the municipality, the woter is not drinsable for humans end con
only be used for stock. It is very probable that MgSQ, and
NaZSO4 arc the most abundant salt in these wnters., The water
from tho deep well (Sample 1) is oxcossively hard ond very little
of its hardness can be eliminated by boiling. It is probable
thaot most of the water from the deeper horizons in this area will.
be just as hard. In all the deeper wells, iron salts appoar to
be present, but if woter combtaining iron is allowed to stand
for a considerablc time beforc using, much of this iron will be

oxidized and precipitated,



Wator from the Bedrock

No woll in this municipality is known to bo definitely
obtaining its water from o bedrock aquifor. In the rmunicipalitios
of Wreford to the east and Usborne to the northeast, the wator
from tho bedrock is soft to hard and is high in "total dissolved
solids". Sodium sulphate (Glauber's salt) is the most abundant
salt prosent and NaCl (common salﬁ) is also present in considerable
concentration. If water were obtained from o decper bodrock
horizon it would probably contain Nazcoz, (black alkali) besides
NopS0, and NaCl. It would probably also be soft, but not always

drinkable,



Because of difficulties involved in reproduction, the
tables of well records referred to are not included with this
report, Information regarding individual wells may be obtained

by writing to the Director, Geologiéal Survey of Canada, Ottawa,
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