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GROUND WATER RESOURCES OF THE RURAL

MUNICIPALITY OF HAZELWOOD, NO. 94

SASKAT CHEWAN

INTRODUCTION

Lack of rainfall during tho years 1930 to 1934 over
a lorge part of tho Prairic Provinccs brought cbout an aoute
shortago both in tho larger suppliocs of swrfacc woator usod
for irrigation and the smaller supplies of ground wator
rogquired for domestic purposcs and for stock, In an offord
to roliove the serious situation the Goologicel Survey
began an oxtensive study of the problem from the stondpoint
of dcmestic uses and stock raising. During the ficld season
of 1935 on aroan of 80,000 squore milos, comprising all that
part of Saskatchewen south of the north boundary of township
32, wos systematically exemined, records of approximatoly
60,000 wells weore obtainod, and 720 samples of water were
collected for analyses., The facts obtained have beon
clagsified and the information pertaining to any well
is readily accessiblec. The oxomination of so large an aron
and the interpretation of the data collected werc posgsible
becouse the bedrock geology and the Plcistocone deposits
had been studied previously by McLearn, Warron, Rose,
Stansfiold, Wickendon, Russell, and others of tho Geological
Swvey. The Department of Natural Resources of Saskatchewon
ond loeal weoll drillers assisted considerebly in supplying
soverael hundrod well records. The baso maps used were
supplicd by the Topographical Surveys Branch of the Department

of the Interior.
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Publicetion of Results

The essential information pertaining to the ground
woter 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 %o certain
Provincial and Federal Departments, where they can be consulted
by residents of the municipalities or by other persons, or they
mey be obtained by writing direct to the Director, Bureau of
Economic Geology, Department of Mines, Ottawn. Should anyone
roquire more detailed information then that contained in the
reports such additional information as the Geological Survey
possesses can be obtained on application to the director., In
making such request 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 principally for farm
residents, municipal bodies, and well drillers who are elther
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 sbout ground water in
ony 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 1s interested. At the same time he shouldistudy the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geology as related to the ground water
supply, and Figure 2 shews the relief and the loocation and
type of water wells, Relief is shown by lines of equal

olevation called "contours", The elevation above sea=level
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is given on some or all of the contour lines on the figure,

| If one intends to sink a well and wishes to find
the epproximate depth-to a water-bearing horizon, he must
loarn: (1) the elevation of the site, and (2) the probable
elevation of the water-bearing bed. The elevation of the well
site is obtained by marking its position on the mep, Figure 2,
and estimeting its elevation with respect to the two contour
lines between which it lies and whose elevations are gilven on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table °€
Well Records accompanying each report osn be useds The
approximate elevation of the water-bearing horizon at the well-
site can be obtained from the Table of Well Records by noting
the elevation of the water~bearing horizon in surrounding wells
end by estimnting from these known elevations its elevation at
the well—site.l' If the water~bearing horizon is in bedrock
the depth to woter can be estimated fairly accurately in this
way, If the water=bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less relinble, because the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at various horizons and may be of small lateral
extent. In calculating the depth to water, care should be token
that the water~bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

glacial drift or in the bedrocks From the data in the Table

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

the map and report dealing with the adjoining
municipality should be consulted in order to obbtain 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 epplied
rather loosely to some ground-waters. In the Prairie
Provinces, a water is usually described as "alkaline" when it
contains a large amount nf salts, chiefly sodium sulphate and
magnesium sulphate in solution, Water that tastes strongly of
common salt is described as "salty". Many "alkaline" waters may
be used for stock., Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters".

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

Aquifer or Water-bearing Horizon. A water=bearing

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

Buried pre~Glacial Stream Channels, A channel

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

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

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

Contour. A line on a map Joining points that have
the seme elevation above sea=level.

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Canada many thousands of years

age e
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Escarpments A cliff or o relatively steep slope
separating level or gently sloping areas.

Flood-plain, A flat port in a river walley

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

Glacial Drift., The loose, unconsolidated surface

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

(1) Ground Morsine, A boulder cley or till plain

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

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacinl drift thet was laid down ot

the margin of the continental ice=sheet during its retreat,
The surface is characterized by irregular hills and undrained
basins,

(3) Glacial OQutwashs Send and gravol plains or

deltas formed by streams that issued from the continental
ice~sheet,

(4) Glaciael Lake Deposits. Sand and clay plains

formed in glacial laekes during the retreat of the ice-shect.

Ground Water, Sub~surface water, or water that

occurs below the surface of the land.

Hydrostatic Pressure. The pressure that causes

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

Impervious or 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 weoter,
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Pervious or Permeable, Beds are pervious when

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

Pre-Glacial Land Surface. The surface of the land

before it was covered by the continental ice=sheet.

Recent Deposits, Deposits that have been laid down

by the agencies of water and wind since the disappearance of

the continental ice-sheet,

Unconsolidated Deposits. The mentle or covering

of alluvium and glaclial drift consisting of loose sand,
gravel, olay, and boulders that overlie the bedrock.

Water Table, The upper limit of the part of the

ground wholly saturated with water. This may be very near
the surface or meny feet boelow it.

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

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

called Flowing Artesian Wells,

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

Flewing Artesian Wells.

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

the water table. These wolls are called Non=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 maximum thickness of 50
feet, and which ooccur as isolated patohes on the higher parts
of Wood Mountein., This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given to a series

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

Ravenscrag Formation. The name given to a thick

gories of lightecoloured sandstones and shales containing one
or more thick lignite coal seams. This formation is 500 +to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal coal deposits of the province
occur in this formation,

Whitermd Formation, The name given to a series of

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

in places into cearse, limy sand beds having a maximum thick=
ness of 40 feet,

Eastend Formeatione, The name given to a series of

fine-~greined sands and siltss It has been recognized at
various localities over the southern part of the province,
from the Alberta boundary east to the escarpment of Missouri
coteau., The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formation., The Bearpaw consists mostly of

incoherent dark grey to dark brownish grey, partly bentonitic

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

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

Belly River Formation. The Belly River consists

mostly of non-marine sand, shale, and coal, and underlies

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

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

Marine Shele Series, This series of beds consists

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

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

The rural mumnicipality of Hazelwood is an area of 324
square miles in southeastern Saskatchewan. The centre of the
munieipality lies 33 miles due south of the town of Broadview.

It consists of nine townships described as townships 10, 11, and
12, ranges 4, 5, and 6, west of the 2nd meridian. The southeastern
corner of the municipality lies within the Moose Mowntain forest
resorve, With the exception of an area in townships 1l, ranges

5 and 6, and township 12, range 6, that is covered with till, the
municipality is mantled by terminal morainic deposits that were
deposited when the ice~-sheet was stationary, or slowly retreating.
As a result the surface of this whole area is very irregular with
8 series éf rough, ebrupt, morainie hills and numerous small lakes
end undrained depressions. The thickness of the glacial drift
varies with the elevation, but it is at least 300 to 400 feet
thick, as indicated by the weoll on NE.T, sec. 18, tp. 10, range 4,
which is drilled to a depth of 700 feet. In this hole a coal seam
of the Ravenscrag formatioﬁ is penetrated between a depth of 300
and 400 feet., This hole is located 2 miles cast of the highest
hill in this municipality which atteins en elevation of 2,650

feet above sea~level. The arca that lies in township 11, ranges

5 end 6, and township 12, range 6, is flat and mantled by boulder

clay or till, in which only a few farms are situated.
Water-bearing Horizons in the Unconsolideted Deposits

The southeastern corner of this municipality lies within
the Moose Mountain forest reserve which is not inhabited nor
penetrated by roads, and the following discussion does not include
this area. The upper 10 to 40 feet of the drift, with the exception
of a few feet of top soil, is composed of yellow cley in which

irregular-shaped bodies of sand and gravel are located. In some
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localities a thin.bed of sand wunderlics the ycllow clay and
overlies a pobbly blue clay. Whore the yellow clay is thin, it
is often underlain by a bed of pebbly blue clay whicﬁ in turn is
underlaein by a discontinuous bed of send or gravel at & depth of
20 to 40 feet. Bocause of the limited oxtent of these sand or

_ graveol pockets or lenses many holes arc sunk without obtaining
wator. These sand and gravel deposits comprise the first ﬁter-
bearing horizon. The supply of wnter that is obtained from it is
dependent upon semsonal precipitation, Domostic supplies aro
derived mainly from this horizon,

A sccond water-bearing horizon is formed by gravel or
sand that underlies & pervious layer of pebbly bluc olgy, and
overlies an impervious bed of fine-textured blue clay. The depth
to this horizon varies from 40 to 160 feet, theo wells increasing
in depth as the elevation of the land rises toward Moose mountains.
This wator=bearing horizon has not been located in the southern
half of this mumicipality as few wells have been sunk. The flow-
ing artesian wolls in the northwestern cormer of township 12,
range 5, and the northeastern corner of township 12, range 6,
derive their water from this water=bearing horizon, which forms
the main source of supply for the municipality. The water is hard
end highly mineralized, and in meny instances cannot be used for
domestic purposes. Individual wells gonerally yield a sufficient
quantity of water to supply 50 to 200 head of stock.

A fow wells in ’cl;le southern half of the mumicipality
have penetrated a third water-bearing horizon at a depth of 190
to 330 feet, the deeper wells being found at higher elevations.
This aquifer is a sand and gravel bed which is overlain by a fine=
textured bed of blue olay. The quontity of water yielded by the
wells tepping this aquifer and the hydrosta.tic progsure of thq

wator in them inoreases ag the surface elevation becomes less.
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That is, tho shallowor wolls tapping tho aquifer will supply
200 to 400 head of stock with woter which rises tc a point 50
foet below tho surfooe, whorens the deoper wells which tap it
will only supply 100 to 160 head of stock with wotor that rises
to o point 90 feot below tho surfacs, Tho water is vory hard
‘a.nd "'o.llmline" and in most casos cannot be used for domestic

purposes.

Wator-boaring Horizons in tho Bedrock
Only one dry ho;e, loooted on NEg%, soc. 18, tpe. 10,

ronge 5, hosg ponetrated bedrock, It cncountered o small seam of
coal of the Ravensorag formetion at o dopth of betweon 300 and

400 feets The last 200 to 300 foot of the hole probably penetrates
the Morine shale formation, as little or no water was encountered
below 400 fect. It wox:lc} not be advisable to drill to any great
dopth in this munioipality s tho only. source of water supply is

found in the glaciael drift,



"':Llj'\‘

GROUND WATER CONDITIONS BY TOWNSHIPS
Tomship 10, Range 4
: £ R
This township lies entiroly wi‘bhin the Moose Mowntain

DT T A Y S I B
forost roserve, which compriees on o.reu. of somo 150 square miles

in Moosc mou:rba.ins .'; This whole areo. 13 o.h.are.aterizod by many
abrupt, voulder strown hills, aumerous small lekes, and 'mdrained
depressions. The glacial deposits in this area are .in the form
of a terminal moraine and were laid down by the great continental
ice~shoet whon it wns stationary or nearly so, The humocky
topography and the abundance of boulders meke this area unfit for
agrioultural purposes and on account of tho dense growth of poplar
and other varietios of trees, it has boven zot aside as a forest
rogerve, The olevation of the highest surmit in the township is

2,600 reet and that of the largest lake 2,452 feot. No informetion

regarding the ground water conditions of this township wos obtained.

Towvnship 10, Range 6

'The southeastern part of this township lies within the
Moose Mowntain foreest reserve. The township is ocovered by a
terminal moraine, and is spe.rsoly.set'blod, the aren being too rough
for oultivation. A wa.ter-bea:iﬁg horizon, formed by the pockets
of sand ond grevel thot ocour within the upper 10 to 25 feet of tho
drift, and by small arcas of glacial sands and gravels along the
ro.v.’gnes, ig the sourco of wa’cex" for most of the existing wells in
the towmnship. This water-boaring horizon is not continuwous and
in drought yoars the wolls that tap it become completely dry. A
fow of the resldents cbtaln a fair amount of hard, highly
mindralized water from seepage wells sunk hear the shores of the
small lakos. These lakes are gonerally stagnant and have a high
‘ minoral salt content, es.pecially after o long drought period, when
a considerable smount of the mineral salt comtent is concentrated

through evaporation of the lake water.



On NE.%, soction 18, fivo holee wore drillod from 180
feet to 700 foet in dopth, but no wotor was located in any of
them, A few feet of yellow clay was pemetratod, then blue clay
for obout 300 feet, thon o thin seam of coal was passcd through,
indiéating.'thaf the Ravonscrag fqrmqtiop wos oncounterod at an
approximato elevation of 2,100 feect in this townéhip. From the
information at hand it would soom to be impracticable to drill
for water in this to@ship. The bost method for consorvation of
water would be to co;zstruct doms in tho ravines and reotain the
run~-off waters,

Township 10, Range 6

This towmship is vory hilly. Southeasterly from the
pnorthwestern corner the olevation yises from 2,100 to 2,450 foct,
in a distance of 13 miles, Tho highest elevation, of 2,650 fect,
is attained in scotions 12 and 13, A few farmers arc culbivating
the land in the northwestern part of the township, but the south-
wostern part is wsettled. Throughout tho area under cultivation
numcrous holes hava been dug in an offort to locate wator., Small
supplies of water arc obteained from isolated pockets of sand and
grovel within the yellow cloy, but in many instances the supply
is insufficient for stock requirements and is too Malkalins" for
domostic use. On SE.Z, section 14, an sbundant supply of hard,
slightly "alkaline® water is being obteined from a spring. This
spring supplies at least ten farmers with water during the dry
seasons.

Township 11, Renge 4

Sections 1 to 12 of this municipality lie within tho
Moose Mountain forest reserve. All of the township is character-
ized by many abrupt hills, between which numerous small, stagnent
lakes occur. The upper 12 to 25 feet of the glaciel drift is
composed of yellow clay in which are found pockets of sand and

gravel. They form o waterwbearing horizoﬁ that yields a small
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supply of hard, uvsnble woater., Thero arc no continuocus sond beds
within tho uppor 25 feet of the drift and ofton meony holes are
sunk before o pocket of sand or gravel is loccted. Tho wotor
derived from this horizon is gonerally used only for domesbtice
purposcs as the supply ie limited. Tho wolls ars groeatly affected
by drought poriods. One wcll, on SBe3, soction 21, ia an cxcoupbion,
as 3t has a sufficiont quantity of soft, wssblo wator to supply
200 hond of stock. A éecond wabor=benring horizon ig formod by a
bed of sond that lics at o depth of 40 to 60 feot. It underlics
a bod of bluo c¢lay. This vwater«bearing horizon oxtends throughout
the tovmship and the wolls tapping 1t will supply from 60 to 80
hoad of stock. The water is very hard, and so highly mincrclized that
1t should not be uscd for damostic pwrrposcs. In some instances
the total dissolved salt content is even too high for stock.
Only one well, located on SE.%, section 16, is drilled dooper
than 100 foet. This well passos through yellow clay for 25 foot
ond then blue clay for 306 foot, whorc it ponotrotes e sond bed
at an olevation of 2,154 foet above sca lovel, It oncounterod o
smnll amount of usable water that is under slight hydrostatio
prossure, bubt the water is so difficult to pump that the woll is
rarely used, In sumary, therec is a shortage of water in this
township. Practically all the wabers have o high mincrel salt
contont, and the water from the lakos have becn known to kill
animnls. Due to tho many hills and ravines, smnll doms and
dugouts could be c.onstructc;d that would conserve the run-off
water for stock in times of drought.
Township 11, Range 5

An arca of boulder clay is found in the west-central
part of this township., The morainic arcas to tho north and south
slope down to o flat area in the central part of the township
that is swaupy in wet seasons., Many lakes are found in sections 13,

14, and 24, end also in tho northern part of the towmship. The
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first weter-bearing horizon is located in the uppermost 20 feot of
the glacial drift. It is composed of pockets of sands and gravels,

in the yoellow cley, small areas of glacial sands and gr;vels, and
thin beds of sand in the uppor fow foot of bluo clay. Shallow wells
in socbions 2 and 4 yield an abundant supply of soft, clecar water,
whereas the other wells that penctrate this water-bearing horizon
yield only & small smount of hard, "alkaline" waters Springs
loc;ted cn NE.%, scetion 33, NE:%, section 34, and NW‘%; section 25,
give an ebundent supply of hard, usable waoter, éufficient for 200
head of stoock throughout the year,

Four wells located in different parts of the township
tap water-bearing horizons formed by thin beds of send at depths
of 75 to 280 feet. These sand beds are not continuous throughout
the aree, and the water obtained is of small quantity and poor
quality. The 280«foot well on SW;%x section 32, penctrated a sand
bed at en elevation of 2,235 feet ebove sea-level. The hydrostatic
pressure caused the water to rise to within 60 feot of the surface,
but the water comes in so slowly that this level is soon lowered
when the well is pumped, so that only a few head of stock can be
wotered at any one time. The information availablo suggests that
it is not advisable to drill for water in this township., The best
method for the conservation of water would be to construect dams
or dugouts.

Township 11, Range 6

Sections 1 4o 12 and 35 and 36 arc covered by terminal
moreainic deposits, end are part of Moose mounteins. These arecas
are exceedingly undulating, with meny small lakes, 5 to 8 feet
deep, that are probably fed by springs as they are not as stagnant
as many that depend upon run-off waters for their source of supply.
The flat, central region is mantled by glacial till and is almost
barren of vegetation. Throughout the township the upper 4 to 156
feet of the glacial drift is composed of yellow cley, in which are

found pockets of sand or gravel. Between the yellow clay and the
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blue clay that extends downward to an unknown depth, is a bed of
gravel that is fairly continuous throughout the township, Holes
that penetrate these deposits of sénd and grével generally locate
water, the quantity of which depends on the amount of annual
precipitation. In a few wells the water is so "alkaline" as to be
unfit for stock, In such cases it is necessary to haul water from
lakes or wells that have a good supply of usable water, Most of
the inhabitants have locéﬁed‘their houses near lakes and most of
the water supply for stock is obtained from these lakes. No
attempt has been made to locate water at depth in this township, -
and it is improbable that water-bearing horizons could be located
within reasonable depths, The best method for the conservation of
water in the central part of the township would be to construct
large dugouts for the stock, with a well beside it for domestic
use., Care should be taken to see that the water that seeps from
the dugout into the well is properly filtered, Information regard-
ing the method of construction of these dugouts will be supplied

upon application to the Provineial Government.

Township ;2, Rangc 4

This township lies on the northern slopes of Moose
mountain, It is mantled with glacial drift that is in the form
of a terminal moraine, The upper 20 to 40 feet is composed of
yellow clay. This is underlain by 70 to 160 feet of pebbly blue
clay beneath which is a gravel bed. This gravel bed is underlain
by a bed of fine-textured, blue clay of unknown thickness. Pockets
of sand and gravel in the yellow clay and isolated beds of sand in
the uppermost 10 feet of the blue clay compose the first water-
bearing horizon. Many holes have generally to be sunk before water
is located in this horizon. The supply of water obtained is very
small and is greatly affected by drought periods. The water is
medium hard aﬁd in most instances is only used for domestic purposes,

A second water-bearing horizon is formed by the bed of gravel that
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undorlies the pebbly blue clay. The water derived from this

lovol 1s excoedingly hard with a high salt content thot mokes it
uwnpelotable for humens bubt usable for sbock. The wabter rises to
within 20 to 60 feot of the surface in all the wolls except one
on NE.%; soection 36, in which the hydrostatic pressurc is
sufficient to cause the wator to rise to the surfoace. This water~
bearing horizon oxtends throughout the township and is the mnin
source of woter for this arca, One well located on NW.}, section
15, taps o third watereboaring horirzon ot a depth of 200 feut, or
at an olovation of 2,100 feect above sone=level. The aquifer in
this well is formed by rocks and gravel and yields en cbundance

of very “alkaline" water, containing a large emount of iron salts.
It is not fiﬁ for humans, but is satisfactory for sbock use. The
water maintains o level 90 fect below the surface and it eamnot be
lowered to ony appreciable extent by pumping. This water-bearing
horizon moy be continuous, but tho well on SE.%;_spctiou 11, B
which is 314 feet deep, located only a small spmount of water at
this leyél This mey !ndigate that the aquifer is only & pockot
of sand or gravel in the bed of blue cloy. -~ & would not be
advissble to drill to any great depth in this township to try to
locate water as it is highly probable that the lower bed of

blue clay extonds down to bedrock which is also non-wator-bearing.

Township 12, Range 5

Sections 1 to 24 of this township comprise what is
logally known as Little Moose Mountain on accoumt of the similar-
ity of its topogreaphical features to that of Moose mountain.
There are numerous small lakes that become stagnont aftor periods
of drought, and these are the main source of supply for stock in
this areca, as it is very difficult to locate a sufficient supply
of ground water by drilling., The upper 20 to 40 feet of the

glocial drift is composed of yellow clay in which arce embcedded o few
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pockets of sand or gravel. Many holos aro sunk before ony wator
is located and generally the smount is barely sufficient for
domestic purposes. During periods of drought the wells go dry,
neccssitating the hauling of water for both humans and animels.
In sections 1 to 24 many holes have been drilled from 60 to 150
feot in depth, and with tho excepbion of a well loeated on NW.%y
soction 14, 135 fest doep, that has a sufficient amount of wnlber
to supply from 40 to 60 head of stock,the holes were all dry.
The aquifor for this one well is a pocket of sendy gravel, and
the water obtained from it is hard, but usable for both humans
and animals.

In sections 25 to 36 therc is o much greater supply of
wator derived from a sand bed that underlies a bed of pebbly bluo
clay at & depth of 40 to 70 feet. This horizon yields an abundant
supply of hard, "alkaline" wanter that is used for domcstic purposes
as woll as for stock. The hydrostatic pressurc is sufficient to
causa the water to rise to wi#hin 10 to 15 feet of the surfecc in
some wells and to flow above the surface in wells located in
scctions 29, 30, and 31, This areca of flowing artesian wells is of
small oxtent and the water head is probably due to the intake area
of the aguifer being at a higher elevation in the Little Moose
Mountain area to the south., In this township water is difficult
to obtain in scotions 1 to 25, whereas in sections 25 to 38 an
abundant supply is obtained. It is improbable that wells drilled
to depth in this area would locate any supply of water due to the
irregular distribution of the gravel deposits in the glecial drift.
~ Pockets of sand or gravel may be 1ocﬁted after oxtonsive drilling,
but no definite depth or locality can be indicnted in which they
might be found. The best method to assure a permenent supply is
to congerve the surfacc water by the construction of dams or

dugouts.
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Township 12, Range 6

Threc water-bearing horizons are found within thoe first
250 foet of the glacial drift of this township. The first lies
within the uppor 40 feet, and is formed by pockets of sand or
gravel in thc yellow clay, and by a bed of sond that lies botween
tho yullow clay ond o bed of pebbly blue clay. Tho wator dorived
from this horizon is of an excellent quality, but varies in
quontity in the individual wolls. A few wolls yleld en abundance
of medium hard, usable water, sufficient for 100 to 15C head of
stock, whereas others yield only o fow gallons of water o day.
They are affected to a groat extent by drought conditions and in
many instances go completoly dry. A second wo.i;or-bearing horizon
is formed by a bed of gravel 1 to 6 feet thick, which underlies
the pebbly blue clay ot o depth of 50 to 70 feet., It is underlain
by 100 to 190 feet of impervious blue clay. A hard, highly
minerallged water is obtained from this horizon and the supply is
sufficiont to water 50 to 60 head of stock. It is used for
domestic purposecs whon other water is not obtainable, but it is
very wnpalatablo until ono becomes acoustomed to it. Wator can
probably be obtained from this horizon throughout the township
as it has been tapped by wells located in different parts of the
township. A third wabtor~bearing horizon is located et a depth of
190 to 250 foet, depending on the surface elevation. This aquifor
is formed by a bed of sand ovorlying a bod of gravel, and
mderlying a fineetextured blue clay. This borizon yields an
abundant supply of very hard, “alkaline" water. It contains a
considorable amount of iron that settles out as a red procipitate
when the water is exposed to the air. The hydrostatic pressure
48 high in all tho wells, the water in the well on SE.%, section
27, rising 20 to 30 feet above the surface. This is an excellent
flowing artesian well and in dry years it is the main source of

supply for meany of the farmers when their own shallow wells go dry,
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF HAZELWOOD, NO. 94, SASKATCHEWAN

Tovmship{10]{10{10{ 11}11{11} 12{ 12} 12 |Total No.
of munici~

West of 2nd mer. Range 4l 5] 6] 4] 5| 8] 4| 5| 6|pality
Total No. of Wells in Township 0]10128| 42] 37|55[108] 162|186 | 56t
No,., of wells in bedrock 0] 1{ 0] 0f O O O] O 1 2
No., of wolls in glacial drift 0| 9128;42|37|55{108{162{125| G566
No. of wells in elluviun 0] 01 O} O 0 O ©Of O O 0
Permoncy of Water Supply |
No, with permenent supply O 1(12{31}21{11| 57| 69|42 | 244
No, with intermittent supply O} 2| 5| 4] 7} 4! 9| 10} 2 43
No. dry holes O 7]11| 7| 9140| 42| 83)82 | 281
Tvpos of Wells !
No. of flowing artesion wolls 0of 0 O} Of 4 2 6
No, of non-flowing artesian wolls 27| 18|11 71
No. of noneartesian wells 0| 3|15(26{25(14} 39| 57:31 | 210
Quality of Wabter
No. with hard water 0] 3|17132122|14 | 65 74!48% | 270
No. with soft water o0 6 17
No. with salty water 01040 0 0 1
No. with "alkaline" water Ot 1|9 6! 2| 4!268] 917 76
Depths of Wells
No., from O to 50 feet deep 0| 828343351 | 62| 76{95 ; 387
No. from 51 to 100 feet deep 0|0{0] 7| 1)4|32; 75{20 ; 139
No. from 101 to 150 feet deep 010]01 0] 20111} 10} 7 29
No. from 151 to 200 feet deep 01100110} 2} 111 6
No. from 201 to 500 feet deep 0|00 31V 2j0! X} O] 2 5
No. frgm 501 o 1,000 feet deep 0|1]0{01I 010} Of O} 1 2
Noe. over 1,000 feet deep 0/0j0}] 0010, Of O} O .0
How the Water is Used
No. useble for domestic purposos | 0| 3 16(29(23 12 | 52| 70135 | 240
No.not usable for domestic purpoxs 01 0 (1} 6 656|314 9| 9 47
No. usable for stock 01 3Q7[35(28 15 166| 79|44 | 287
No, not usable for stock ololololojo!l o] olo 0
Sufficiency of Water Supply
No. sufficiont for domestic needs |O |2 17 |35 |28 15 | 66 | 79|44 | 286
No.insufficient for domestic needsfO0 |1 [0O}{ 01010} O} Ol 0O 1
No. sufficient for stoek needs 0|3 8|25 17 33| 40124 | 158
No. insufficient for stock needs (0|0 |9 1011 |7 |33 |39 20 | 129




ANALYSES LND QUALITY OF WATER

Gonoeral Statomont

Somplos of wator from represontative wells in surfoce
deposits and bodrock wore takon for analyses. Bxcopt as
othorwiso statod in tho table of analyses tho somples wore
analysed in tho laboratory of tho Borings Division of tho
Goological Survoy by thc usual standard mothods. The
quantitios of the following comnstituents wero determined;
total dissolved mineral solids, calcium oxido, magncsium
oxide, sodium oxide by difference, sulphate, chloridc, and
alkalinity. The alkalinity referred to here is the ecalcium
carbonate equivelent of all ncid used in noutralizing the
carbonatcs of sodium, calcium, and magnesium. The results of
the analyses arc given in parts per million--that is, pearts
by weight of the comnstitucnts in 1,000,000 parts of watcrs
for example, 1 ounce of materiol dissolved in 10 gallons of
water is equal to 625 ports per million. The samples were
not examined for bactoria, and thus a water that mey be
tormed suiteble for use on the basis of its mineral salt
content might be condomned on account of its bactorin content.
Waters that are high in bacteria contoent have usually been

polluted by surface wators,

Total Dissolved Mineral Solids

The term "botal dissolvod mineral solids" as here
used refors to the rosidue remeaining when a sample of water
is evaporated to dryncsse. It is generally considered thet
waters that haveo less than 1,000 parts per million of dissolvod
solids are suitable for ordinary uses, but in the Prairic
Provinces this figurc is often exceedod, Nearly all waters
that contain moroc than 1,000 parts por million of total solids

have o tastec due to the dissolved mineral matter. Residents



accustomed to the wators may use those that havo much more
thon 1,000 parts per million of dissolved solids without any
marked inconvenionce, although most persons not used to highly
mincralized water would find such waters highly objoctionable.

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) and magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsums The calcium and magnesium salts impart
hardness to water. The megnesium 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 doleterious
effects, The scale found on the inside of steam boilders and
tea=kottlas is formed from these mineral salts,
Sodium

The salts of sodium are next in importance to those
of calcium and magnesium, Of thesc, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, §aCl). These sodium salts are dissolved from rocks and
s0ils. When therc is a large emount of sodium sulphate present
the water is laxative and unfit for domestic use., Sodium

carbonate (Na 003) "black alkali", sodium sulphate "white

2
alkali", and sodium chloride are injurious to vegetation,
Sulphates

Sulphates (SO4) are onc of the common constituents of
netural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, ond calecium sulphate (CaSO4).

When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides ars common constituents of all natural weter
and are dissolved in small quentities from rocks. They usuclly
occur as sodium chloride and if the gquantity of salt is much
over 400 parts per million the water has a brackish toste,

Iron

Iron (Fe) is dissolved from many rocks and the surface
deposits derived from them, and also from well casings, water
pipes, and other fixtures, liore than O.1 part per million
of iron in solution will settle as a red precipitate upon
exposure to the air, 4 water that contains & considerable
smount of iron will stain porcelain, enomelled ware, and
clothing that is washed in it, and when used for drinking
purposes has o tendency to cause constipation, but the iron
can be almost completely removed by aeration and filtration
of the water,

Hardness

Calcium and magnesium salts impart hardness to water,
Hardness of water is commonly recognized by its soap~destroying
powers as shown by the difficulty of obtaining lather with soap,
The total hardness of a water is the hardness of the water in
its original state, Total hardness is divided into "permanent
hardness" and "temporary hardness". Pormanent herdness is the
hariness of the water remaining oafter the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by beiling. 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, end permanent hardness to the sulphates

and chlorides of caleium and magnesium. The permenent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softenerss
Woeter that contains o large smount of sodium carbonate and
small amounts of calcium and magnesium salts ie soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard, Water that has a total hardness of 300
parts per million or more is usually classed as excessively
hard. Many of the Saskatchewan water semples huave 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 herdness was made on waters having a total hardness
less than 50 parts per million, As the determinations of the
soap hardness in some cases were made after the semples had
been stored for some time, the temporary hardness of some of
the waters as they como from the wells probably is higher than

that given in the table of analyses.
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Water from the Unconsolidated Deposits

The ground water in the unconsolidated deposits of this
mmicipality has o very high mineral salt contont. This minoral
salt content is largely dissolved out of the pervious yellow,
and pebbly blue clays which cither overlio or underlie the
water~bearing horizanse The ground water fram the first watere
bearing horizon has the smallest total dissolved solid conbtent
of the samples of the municipality analysed, as is shown by a
sample taken from a 18«=foot well on NE.:}, gens 6, tpe. 11, range
6+ This sample has a total dissolved solid content of 1,008
parts per million., The grouhd wa’ger from the second water~bearing
horizon has the highest disgsolved solid content, as is indicated
by the semples taken from the wells on NW.%-, section 28, end
NE.%, section 32, tpe 12, range 5, Thesc wells are 46 and 62 feot
deep and the water from them contained a total dissolved solid
content of 3,140 and 2,924 parts per million, respegtively, which
is approximately 2,000 parts per million more then that obtained
from the shellowor wells,y The semples taken from wells at a dopth
of about 200 feet have o total dissolved solid content of approximately
2,000 parts per million, Thc lowor mineral salt content iz probably
duc o the fact that the deeper aquifer underlies an impervious bluc
clay, whoroas the pebbly blue clay nearer the surface is pemetxbie
ond more mineral salts are dissolved out of it than from the impervious
clay.

The mineral salt that is found in the greatest quantity
in all the samples analysed, except one, is calcium sulphate., This
salt imparts hardness to the water and will lsave a scale in boilers,
but it has no harmful effoot on humens or plants. The next salt in
order of ebundance is magnesium sulphate or Epsom Salts, It is found
in all the samples except that taken from the deepor well, This
selt gives the water a bittor taste if it occurs in very large amcunts,

and it has a very lexative effects In the samples analysed the water
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would hove a laxative effect until one become accustomed to it,

The othor salts which oaro found in smeller quantities
are calcium carbonate, sodium sulpbate (glauber's saltz), and
sodium chloride or common salt, The prescnce of the last two
salts named in more than normal smounts makes woter wnfit for
drinking snd other domestio purposes. Therce is not an oxcessive
amount of these two salts in the samplos analysed except in the
water from the 200~foot well which eontains over 850 parts per
million of sodiuwm sulphate, Tho amount of sodiwa chloride or
common selt found in the samples analysed is negligiblo.

Mogt of the water in this municipality can be used
for stock, but in many instances it may not be found undgsirable
for domestic purposes,'aspecially that obtained from the deeper
wollse. It would be advisable to have the water analysed by the
Provincial Analyst at-Regina, Saskatchewan, before it is used
for domestic purposes.

Water from the Bedrock

No water is boing derived from the bedrock in this
munjcipality. Water that is obtained from the Marine shale
formation usually has o high content of minoral salts in
solution and is unsuitable for drinking. In some cases it is

$00 highly mineralized for stock uses



NOTE:

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

by writing to the Director, Geological Survey of Canada, Ottawa.
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