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NOTE:
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tables of well records referred to are not included with this
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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF ¥ERTILE VALLEY, NO.285,

SASKATCHEVAN

INTRODUCTION

lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used for
irrigation and the smaller supplies of ground water required
for domestic purposes and for stock. In an effort to relieve
the serious situation the Geologicael Survey began an extensive
study of the problem from the sbandpoint 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 obteined have been classified and the information
pertaining to any well is readily accessible. The examination
of so large an area and the interpretation of the date
oollected were possible because the bedrock geology end 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 base maps
used were supplied by the Topographical Surveys Branch of

the Department of the Interior.
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Publicetion of Results

The essential information pertaining to the groun@

worter conditions is being published in reports, one being iesued
| for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincial and Federal Departments, where they can be consulted
by residents'of the municipalities or by'ether persons, or they -
may be sbtained by writing direct to the Director, Bureau ef
Economic Geology, Department of Mines, Ottowa. Should anyone
require more detailed information than that contained in the
reports such additional information as the Geological Survey
possesses can be obtained on application to the directpr. In
meking such request the applicant should indicate the exact
logation ;f the area by giving the quarter section, township,
range, and meridian concerning which further informetion is
desired.

The reperts are written principally for farm
residents, municipal bodies, and well drillers who are either
plamming 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 informetion absut ground water in
any partioular looality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is,;nterested. At £he same time henshculd\study the
two figures asccompenying the  report. Figure 1 shows the
surface and bedrack geology’es’ related to the ground water
supply, end Figure 2 shows the relief and the location and
type of water wells. Relief is .shown by lines of equal

olevatien oalJAxr‘\unmbaurdJ. The elevetriom ebove ssa~lovel
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is given on some or all of the contour lines en the figure,

If one intends to sink a well and wishes te find
the epproximate depth'to e water-bearing horizon, he must
learn: (1) the elevation of the site, and (2) the prebable
elevation of the water-bearing bed. The elevation ef the well
site is obtained by marking its pesition on the map, Figure 2,
and estimeting its elevation with respect to the two contour
1ines between which it lies end whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the elevations cf adjecent wells as indicated in the Table o{
Well Records accompenying each report san-be used. The
approiimate elevation of the water-bearing horizon at the well~
site can te obtained from the Table of Well Records by noting
the elevation of the water~bearing horizon in surrounding we}ls
end by estimating from these known elevations its slevation at
the well-site.l' If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately iﬁ this
way. If the water-bearing horizon is in uncensolidated deposits
such as gravel, sand, cley, 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 variocus horizens and may be of small lateral
oxtent. 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 seme geological horizon either in the.

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

l-If the well-site 1is near the edge of the municipality,
the map and report dealing with the adjoining-
municipality should be consulted in order to obtain the
needed information about nearby wells,




e

of Well Records it is also possible to form some ides of the
quality end quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

Alkeline, The term "alkeline" has been applied
rather loosely to some ground-wsters., In the Prairie
Provinces, a water is usually described as "alkaline" when it
contains a large amount of selts, chiefly sodium sulphate end
megnesium sulphate in solutione Water that tastes strongly ef
common salt is described as "salty". Many "alkaline" weters 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 streems
and in lake beds.

Aquifer or Water~bearing Horizon. A water-bearing

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

Buried pre=Glaclal Stream Channels, A channel

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

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

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

Contours A line on o map joining peints that have
the same elevation above sea=level, |

Continental Ice~sheet. The great ice-sheet that

covered moat of the surface of~Canadavmanywthauéands/of years

age.
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Escarpments A ¢liff or a relatively steep:slope
separating level or gently sloping areas.

Flood~plain, A flat part in a river valley

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

Glaciel Drifte The loose, unconsolidated surface

deposits of send, grevel, end clay, er a mixture of these,
that were deposited by the continental ice=-sheet. Clay
contaiﬁing boulders forms part of the drift and is referred
to as glacial till or boulder clay. The glaclal drift
cccurs in several forms:

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

(includes arens where the glacial 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 characterized by irregular hills and undrained
basins,

(3) Glacial Outwash. Send and pgrowvol plains or

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

(4) Glacial Lake Deposits. Sand and clay pleins

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

Ground Water, Sub=surface water, or water that

occurs® below the surface of the land.

Hydrostatic Pressure, The pressure that causes

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

Impervious or Impermesble., Beds, such as fine olays

or shale, are considered to be impervious or-impermeable when
they de not permit of 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 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 combinental ice-sheet,

Unconsolidated Deposits. The mantle er covering

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

Water Table, The upper limit of the part ef the

ground wholly seturated with water. This may be very neer
the surface or many feet below it,

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

(1) Wells in which the water is under sufficient
pressure to flow ebove the surfece of the éround. These are

ocalled Flowing Artesian Wellse

(2) Wells im which the water is under pressure but
does net rise to the surfaces These wells are called Nen-

Flowing Artesian Wells,

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

the water table. _These-wells are called NoneArtesian 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 end sand beds which have a maximum thickness ef 50
feet, and which occur as isslated patches on the higher parts
of Wood Mountain. This is the youngest bedreck formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given te 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
series of light-onloured‘sandstones and sheles containing ene
or more thick 1iénite coal seams. This formation is 500 te
1,000 feet thick, and covers a large part of southern
Saskatchewan. 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 clays and sands, The formation
1s 10 to 75 feet thick. At its base this formation grades

in pleces into coarse, limy sand beds having a maximum thick=
ness of 40 feet,

.Eastend Formatione The name given to a series ef

fine~grained sands end silts, It has been réoognized at
various localities over the southern part ef the province,
from the Alberta beundary east to the escarpment ef Missourl
coteaus The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formations The Bearpaw consists mestly of

inooherent dark grey to dark brownish grey, partly bentenitic

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 formetion, It forms the uppermost bedrbok
formation over much of western and southwestern Saskatchewan
end has a maximum thickness of 700 feet or somewhaf mores

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 1t has a thickness of severai hundred feet.

Marine Shale Series. This series of beds consists

of dark grey to dark brownish grey, plastic shales, and
underlies the central and northeastern parts of Saskatchewan,
It includes beds 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 municipality of Fertile Valley, No. 285,
comprises an area of 390 square miles in western Saskatchewan.

o

It consists of nine full townships described as tp. 27, rangss &,
9, and 10, and tps. 28, 29, and 30, ranges 9 and 10, and four
partial townships described as tp, 27, range 7, and tps. 28, 29,
and 30, range 8, all W. 3rd mer. Saskatchewan river forms the
eastern boundary of the municipality and only that part of the
partial townships lying west of the river is covered by this
report. The centre of the area lies approximately 47 miles south
and 23 miles west of the city of Saskatoon. The Eatonia Section

of the Ceanadian National railways traverses the arca in a north-
south direction, roughly paralleling the river. On it are located
Ardath, Conquest, Bratton, and Macrorie. A branch line also
traverses the southern part of the area, ontering the municipality
in sec. 2, tp. 27, range 8, following a chain of lakes, and leaving
the area in sec. 31, tp. 27, range 10, The Outlook Section of the
Canadian Pacific railway crosses the northern half of the
municipality and on it are located Conquest and Bounty. Provincial
Highways Nos. 15 and 44 cross the area in an east-west direction,
and No. 45 in a northe-south direction,

The northern half of the municipality is comparatively
level with most of the drainage being towards the river. The river
velley in this part is from 50 to 75 feet deep. Macdonald creek
in the northwestern corner has eroded a fairly wide, steep-sided
valley. The southern half of the municipality is more rolling
and in parts it is rugged, especially along the river where
numerous deep ravines occur. The river wvalley in this area
averages more than 150 feet desp. A chain of lakes, including
Coteau, Stociwell, Anerley, and the southern part of Milden,
occupies an old river valley extending from Elrose Junction in a

general northwest direction to Surbiton and thence in e general
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wosterly direction to the wostern boundary of the area. The
valley in which the lakes occur is fairly wide and is steep~-
sided, the banks in places being more than 150 feet high. South
of the lakes the ground surface is decidedly rolling and the
elevation ranges from approximately 2,000 feet above sea-level,
along the plain above the valley, to more than 2,250 feet above
sea~lovel along the southern boundary.

Recent deposits of dune sand cover a small area in
secs, 34 and 35, tp. 30, range 10, and glacial lake sands cover
almost all of tp. 30, range 8, and smell areas in tp. 28, range 8,
and tp. 30, range 9. The remainder of the municipality is covered
by glacial lake clay, boulder clay or glacial till, and moraine.
The greater part of the northern half of the municipality is
covered by leke clay. An area in the south-contral part of the
municipality and a narrow area paralleling the chain of lakes on

the north are mantled by moraine.

Water~bearing Horizons of the Unconsolidated Deposits

One woll kas been dug in the Recent dume sands and
it obtains water at a depth of 10 feet. The supply is small, but
the wrnter is satisfactory for domestic usc.

In most parts of the glacial lake sand-covered arcas,
water is obtained at shallow depth, but in a few localities the
lake sands do not contain water, and wells are sunk into the
underlying boulder clay or glacial till. The supply from the
shallow wells dug in the lake sand varies considerably and is
readily affected by drought conditions. An individual well yields
sufficient water for domestic use and a few head of stock, but on
some farms it is necessary to usc more than one well in order to
obtain sufficient water for farm requirements. The water varies
from moderately soft to hard, but it is usable for domestic

purposes.
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Tho glacial lake clay does not yield much watoer,
but deposits of sand and gravel that occur at the contact of the
lake clay and boulder clay, usually within 30 feet of the surface,
are supplying some woells with sufficient water for farm neods.
Wator is also dorived from scattered deposits of sand and gravel
that occur in tho underlying boulder clay at dopths ranging from
30 to 120 fect. Some correlation can be cstablished in the
occurrence of aquifers supplying wells on adjoining quarter-
sections, but as a rule each aquifer appearsto be of sﬁall areal
oxtent.

The water conditions in the moraine and glacial till-
ocovored arcas are quite similar. The deposits consist of a thin
layer of top soil; a zone of yellow or oxidized clay that seldom
extends to a depth of more than 30 feet and which contains
scattored deposits of sand and gravel at or near its base; and an
unweathored zone of compact, blue.clay that also contains
scattored deposits of sand and gravel. Approximately one~half
the wells in the municipality obtain water from the scattered
deposits of sand and gravel that occur in the weathered zone of
the driftv. Tho deposits show little or no continuity in their
occurrence, but along valleys or ravines, or in depressions, they
appear to be more numerous than elsewhere. The supply from the
shallow wells is usually sufficient for domestic purposes and &
few head of stock, but the wells are readily affected by drought
conditions. The supply from a few wells is sufficient for a
number of farms. The water from the shallow wells varies consider-
ably in quality, being moderately soft to extromely hard. Some of
the water is too highly mineralized for drinking, but that from
most wells is usable for all farm nceds.

Wells greater then 35 foet deep tap deposits of sand
or gravel in the unweathercd zone of the glacial drift. In some

localitios theso deposits appear to be continuous over a small area,



w13

but in this municipality it was impossible to outlinoc any large
arca in which a continuous water-boaring horizon occurs. Tho
scattered occurrcnco of the wotor-bearing doposits is shown by tho
fact that many dry holes arc dug in the vicinity of producing
wells. The supply of wator from wells tapping the water-hearing
deposits in tho umwoathcred glacial drift, although not so
directly affected by annual procipitation, wvarics considerably,
and quite a number of residents find it noccossary to supplement
the supply. The water is usually very hard and fairly highly
mineralized, but most of the water is used for domestic purposes
as well as for stock, although that from some wells has a laxative
effect on those not accustomed to its usc.

Other sources of water than thosc tapped by wells
sunk into water-bearing deposits are: (1) wells sunk beside
sloughs, depressions, or besido dems or dugouts. Those wells
obtain water by direct secpage from the impounded surface water,
and they cease to yield water when the slough, dam, or dugout
becomes dry. If they arc deepencd as the wator table recedes a
supply sufficicnt for at least domestic necds can be obtained in
many places. (2) Saskatchowan river and somo of its intermitbtent
tribubaries, and creeks and lakes. The water from the Saskatchewan
and the oreeks is used for stock; the water from the lakes is highly
minoralized and is not used. (3) Springs that occur along the banks
of the lakes and also along the banks of stream valleys. The
supply from most of these springs is sufficiont for a large number
of stock and the water from some of thom is usable for domestic
needs. The yield from the springs can be increasod by digging out
the source, or by the installation of a small collecting gallery,
and the supply available for uso can be increased by conserving
the overflow in a reservoir. (4) Artificial roservoirs such as
dems and dugouts. Many favourable sites are present in this

munieipality for the cconomical erection of dams, and some of the
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residents are using them to consorve surface water. The impounded
wator is used for stock fxnd the supply impounded is usually
sufficicnt during most of the year. Dugouts are not so common,
but they can be oxcavated cconomically in some arcas and can be
usod to supploment the supply from wolls. A dugout should be at

least 12 foet doep in order to retain sufficient water for stock usc.
Wator-bearing Horigons in the Bedrock

The Bearpsw formation is thought to immecdiately
undorlie the glacial drift in the arca south of the geological
boundary shown on FiguroAl of the accompanying map. To the north
of the boundary line the drift is immediatoly undorlain by the
Belly Rivor formation, which also underlies the Bearpaw formation.
The Bearpaw formation oufcrops along Saskatchewan river, but the
oxact elevation.at which the oubecrops occur is not kmown. Howover,
it is thought to be somewhat less than 1,700 fect above sca-levcl.
The Belly River-formetion also outerops along the river. In most
parts of the municipality bedrock is thought to occur at about
1,700 feot above sea-levol, although in the northern part it mey
ococur below this clevation. - A well located in township 28, range 10,
is thought to bo obtaining water from the bedrock at an olevation
of 1,786 feét ebove sea-level. The Bearpaw formation over most of
the arca is very thin and with tho possible exception of the well
montioned above- it is doubtful if any wells in this municipality
are obtaining water from'aquifers in the formation. Aquifers in
the Belly Riverlformation hevo been -tapped at depths ranging from
237 to 600 feoot, or at clevations ranging from 1,680 to 1,403 feet
above sea=-lovel, Lack of information does not permit the outlining
of any arca in which continuous water~bearing horizons occur. The
sand doposits in the Belly River formation appear to be lenticular,
Dry holes have been drilled to depths of 395 to 1,003 feet or to

clevations ranging from 1,690 to 1,127 feet above sea-level, and the
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water-bearing horizons arc not continuous. A 766-foot well and

the 1,003-foot well may havo passed through the Belly Rivor
formation into a lower non-wator-bearing formation. The water
obtained from the bedrock varics from moderately soft to hard, and
mony aquifers yielding soft water arc found at olovations above
thoso that yield vory hard water. When a bedrock aquifer is tapped
the supply of water is usually abundant and tho water is as a rule
under sufficient pressure to risc 100 feot or more above the
aquifor. The water is quite highly mineralized, but with fow

oxceptions it is used for domestic purposcs as well as for stock.
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(GROUND WATER CONDITIONS BY TOWNSHIPS

Township 27, Range 7

South Saskatohowan river forms the castern boundary
of the municipality and only that part of the township west of the
river is discussed in this report. The river bank is stecep, rising
from an elovation of 1,640 fcot above sca=level at the river to
1,850 feet on the plain. The surfaco of tho plain is undulating,
and in the vicinity of the rivor is cut by couldes. The elevation
risos to approximately 1,975 feot above sca-level in the south-
wostern cornoer of the arca. With the excoption of parts of
scction 5 and 6 that arc mantled by moraine, the area is covered
by boulder clay or glacial till. The Boarpaw formation outcrops
in section 19, but at what elovation is not known.

The shallow wells in this township are less than 30
foet deep and tap scatterod pockots of sand and gravel in the upper
part of the drift. Dry holes will probably be dug in some areas
beforo a water-bearing deposit is located, as the deposits do not
form a continuous water-bearing horizon. Ravines and depressions
are sultable locations for shallow wells, The use of a small test
augoer to locate tho water~bearing deposits is recommonded. The
shallow wells co not yield large supplios of water, but a fow yield
adequate supplies for local noeds and the remainder yield sufficient
water for domestic purposes. The wator is hard, but it is not
highly mineralized and is being uscd for domestic purposes.

The lower part of the glacial drift has not been
extonsively investigated, but it does not appear to contain many
water-bearing deposits in this township. One-well located in
section 10 derives water from a sand aquifer at a depth of 60 feot,
but dry holes were sunk in soctions 5 and 7 to depths of 200 and
100 feot, respectively. On section 18 it was found necessary to
drill to a depth of 175 fect before water was obtained. It would
appeor advisable, therefore, to prospect for shallow water-bearing

deposits first.
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Tho woll located in scction 18 may be obtaining
part of its supply from an aquifor in the bedrock, but the aquifer
is not a large producer as only sufficicnt water is obtained for
domestic purposcs. The well is 175 feet decp and is drilled to an
¢levation of 1,645 fect above seca-lecvel. The 200~foot dry hole
located in secction 5 may also be sunk into tho bedrock. The depth
to which it would be necessary to drill in order to obtain adequate
supplics of wator from the underlying bedrock has not been
ascertained in this arca.

Most of the water for stock in the towmship is
obtained by impounding surfacc water by dams. The amount of water
impounded by the dams is not always sufficient for local needs,
but in years of normal rainfall the supply is usually adequate.
Wells dug beside the impounded wabers should yield sufficicnt
water for domestic purposes. Such waters, whon care is taken to
prevent surface pollution, should be satisfactory for drinking.

Spring waters are also used for stock.
Township 27, Renge 8

The ground surface throughout this‘township varies
from gently undulating to fairly rough. The northcastern half
of the township is comparatively leovel except where cut by
tributaries of the Saskatchcwan. A fairly wide valley trending
from section 3 to scetion 30 contains Stockwell and Coteau lakes.
The elovation increascs from approximately 1,875 fect at the lakes
to 2,150 feet in the southwestern corner. The minimum elevation
of approximately 1,635 feet above sea~level occurs at Saskatchewan
river in the northeastern corner. A small arca in the northeastern
corner is mantled by glacial lake sands. A strip approximately
%-miles wide paralleling the lakes on the north, and a small area
in the southwestorn corner, are mantled by moraine. The romainder

of the area is covered by boulder clay or glacial till. The
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glacial lakc sands have not becn tested for water, but unless they
arc vory thin thoy should yield usable water at shallow dopth.
Some wator should also be obtaincd from scattorod sand and gravel
deposits that arc thought to occur in tho glacial till undorlying
the lake sands.

The wator conditions in the arcas coverod by moraine
and glacial till arc somewhat similar., In genoral tho drift
consists of o fow foot of bop soil; a weathorcd zonc of yecllow
clay that in most places extends to a depth of at least 25 feetl;
and an unweathered zone of compact, dark clay that extends to
the underlying bedrock. The sand and gravel deposits that occur
in the weathered zone of the drift form aquifers for a number of
shallow wells in the township. The deposits appear to be more
numerous in the vicinity of the creeks and lakes. A few wells
derive water by direct seepage from impounded surface water.

The supply from most of the shallow wells is adequate for farm
needs and in all cases it is sufficient for at least domestic
purposes. The water is usable for all farm requirements.

The unweathered zone of the drift has been tested .
fairly extensively and water~bearing deposits have been tapped at
depths ranging from 40 to 110 feet. The water-bearing deposits
appear to be of scattered distribution, but they may form continuous
water-bearing horizons over very small areas. No dry holes were
recorded in the township, but in sections 10 and 28 it was found
necessary to drill to 250 and 350 feet bhefore water was obtained.
It was not recorded whether either of these wells passed through
water~bearing deposits above the aquifers that are now supplying
the wells. The supply from tho walls bapping deposits in the
unweathered zone veries considerably, although most wells yield
sufficient water for stock needs. A few wells, however, yield
sufficient water for only domestic purposes, and water for stock

use must be obtained from other sources. Many of the wells
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included in this group yield water that is too highly mineralized
for domestic purposes.

Two wells located in section 10 and section 28 have
been sunk to depths of 250 feet and 350 feet, respectively. The
well in section 10 may be obtaining its supply from the bedrock,
or wholly from the glacial drift. The well in section 28, however,
is 'l;hought to ‘ob‘tain its supply from an aquifer in the Belly River
formation., Over most of this area the Bearpaw formation, which
overlies the Belly River formation, is very thin and it may not
contain wabter-bearing deposits. The Belly River formation,
however, no doubt contains aquifers, but the sand deposits are
thought to be lenticular in shape and the depth to the aquifers
mey vary over short distances. A large supply of water is
available from both the producing wells, and the hydrostatic
pressure is sufficient to raise the water 100 feet above the
aguifer in the well in section 10, and 200 feet above the aquifer
in the well in section 28. The water from both wells is hard, but
that from the well in section 28 is salty and is used only for
stock. Water can doubtless be obtained at similar depths in other
parts of the township.

A number of small dams have been constructed through-
out the township and have proved a satisfactory means of retaining
surface water for stock use. Where topography is suitable the use
of dams is recommended., Wells sunk near the water impounded by
dems usually yield a sufficient supply of water for domestic
purposes. Care should be taken to see that the water in these

wells does not become contaminated by polluted surface waters.

Township 27, Range 9
With the exception of the northwestern part of this
township, where the surfaece is relatively level, the remainder is
fairly rolling and hilly. Stockwell lake trends in a general

northwest-southeast direction through the northeastern part of the
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tovmship. The drainage of the township is towards this lake.
The elevation decreases from 2,300 feet above sea-level in the
south~central part of the township to less than 1,880 feet above
sea~level at Stockwell lake. An area one-quarter mile in width
on the northeastern side of the lake, and an area approximately
# miles in width on the southwestern side, are mantled by
boulder clay or glacial till. The remainder of the township is
covered by moraine. The water conditions existing in the area
covered by moraine and till are quite similar. In general the
drift over this township consists of a féw feet of top soil; a
weathered zone of light-coloured clay that probably e#tends to a
depth of at least 25 feet, and which contains scattered deposits
of sand and gravel; and an unweathered zone of compact, dark-
coloured boulder clay that also contains scattered deposits of
sand and gravel at various depths.

The deposits of sand and gravel located at or near
the base of the weathered zone, usually within 25 feet of the
surface, do not contain large supplies of wabter, but wells tapping
them yleld sufficient water for domestic purposes and more than
half of them yield adequate supplies for local needs. The deposits
do not form a continuous water-bearing horiéon, but they appear to
be more numerous in the southern half of the township. In some
areas dry holes will probably be dug before a producing deposit is
tapped, and it is advisable to locate the deposits by means of a
test auger before making a final selection of a well site. The
water obtained from the shallow wells is generally usable for
domestic purposes, but that from one well locabed in section 21 is
too salty for even stock use.

Deposits of waber-bearing send and gravel have been
encountered et depths of 45 to 149 feet in the uwmwesthered blus
boulder clay, but they appear to form continuous agquifers only

over very small areas. The deposits are mostly of scatbtered
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distribution and dry holes have been sunk in various parts of

the township to depths of 30 to 1,003 feot. The wells that have
tapped water~bearing deposits yield varying supplies of water.

The supply from a few of the wells is adequate only for domestic
purposes, whereas others yield a supply sufficient for local needs.
The water is usually quite hard and contains a considerable amount
of mineral salts in solution, and that from only a few wells is

not being used for domestic purposes.

Two wells located in the NW.L , section 33, obtain
water et depths of 249 and 209 feet, respectively, or at elevations
of 1,926 and 1,946 feet above sea-level. The aquifer in the well
in section 33 is formed by gravel. It is doubtful if these wells
tap a common and continuous aquifer as a hole in section 22 was
drilled to a depth of 200 feet or to an elevation of 1,900 feet
above sea~level without encountering water. It appears that both
wells obtain water from near the contact of the drift and bedrock.
The well in section 12 yielded a large supply of hard, "alkaline'
water, but the well was filled in. The well in section 33 yields
a large supply of hard, mineralized water that is used for both
domestic and stock needs.

The supply from wells is supplemented by the use of
springs, dams, dugouts, sloughs, and by hauling water. Springs are
common along the lakes, and the water is as a rule used only for
stock. Dams have been erected to impound surf;ce water in these
parts of the towmship where the surface topography favours their
economical construction. Dugouts are used extensively and they
have not proved particularly satisfactory. Sloughs are used for
stock during part of the year. Dugouts excavated in slough basins
will probably prove satisfactory. Water is hauled only for
domestic purposes. Shallow wells sunk near water impounded by dams
or dugouts will yield water that should be usable for domestic
purposes. The water in the lakes is too highly mineralized to be

used for stock.
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The bedrocl: has not been extensively investigated
in this township. A hole 1,003 feet in depth was drilled in the
SW.%, section 20, without encountering woter~bearing horizons.
This well passed through the Bearpaw formation immediately
underlying tho glacial drift and appears to have been drilloed
through the Belly River formation into dark shales that belong
to the Iea Park formation. The sinking of a dry hole in one aree,
howover, doos not indicate widespread, non-water-bearing conditions,
as the wator-bearing deposits in the Belly River formation appoar
to bo lenticular in shape. ¥o arcas can be outlined, however, in

which aquifers in the bedrock are mown to occur.
Tovmship 27, Rangoe 10

The surface of this township is comparatively level
to slightly rolling. The elvation decreases from more than 2,200
foet above sea-level at the southeastern corner, to less than
1,900 foot above sea-levol in the northwestorn corncr. The
elovation decreases abruptly in the vicinity of the valloy that
contains kilden and Anerley lakes. Tho ground surface in the
vicinity of the lekes is more irregular than clsewherc in the
township. Approximately the northwestern half of the tovmship is
covered by glaciel till or beulder clay, wheroas the remainder is
mantlod by moraine. The water conditions in both the moraine and
till-covered areas arc somewhat similar. The deposits consist of
o few feet of top soil; a weathered zone of light-colourcd clay
that may extend to a depth of 30 feet, and which contains
scattered deposits of sand and gravel; and an unweathered zone of
darl, compact boulder clay that also contains scattered deposits
of sand and gravel.

A fow wells obtain water from the scattered decposits
of sand and gravel that occur in the weathered zone of the glacial

drift, usually within 32 feet of the surface. Some of theso wolls



w23

derive at least part of their supply by direct seepage from bodies
of surface woater. The best locations for shallow wells in this
township are in or near deprossions and ravines. The water-
boaring deposits are not numerous and in no locality do they form
continuous aquifers, and dry holes may be sunk within short
distances of producing wells. It is advisable to locate the water-
boaring deposits by means of a small auger before sinking a well.
The supply from tho shallow wells varies considerably and depends
upon the amount of annual precipitation and upon the size of the
aquifer oncountered. All of the wells yield sufficient water for
deme stic purposes and a few head of stock., The water from a few,
however, is too highly mineralized for domestic usc.

The umveathered zone of the drift has proved fairly
productive in this township, although dry holes to depths of 70 . -
and 100 foet are recorded in sections 4 and 13. The water-bearing
deposits in this part of the drift do not form continuous water-
bearing horizons but occur as scattered pockets, and water may be
obtained at widely varying depths. The producing wells in this
township vary in dopth from 40 to 155 feet and only in section 22
do the aquifers appear to show any relationship in their occurrenco.
The supply from at least threc of the wells in this group is
inadequate for local nceds and must be supplemented by the use of
a sooond well, The water is hard, and from some wells is highly
mineralized, but in only two places was it not being used for
drinking.

Tho bedrock has not been investigated in this area,
and from the evidence at hand it appears probable that it would be
necessary to drill to depths of at loast 400 fect before a usable
supply would be obtained. An adequate supply of water for local
needs should be obtained from aquifers in the glacial drift, and

there should be no need to drill into the bedrock in search of water.
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Tovmship 28, Range 8

That part of this township lying to the west of
South Saskatchewan river is included in the municipality of Fertile
Valloy. It consists of approximately 24 squarc miles. The valley
sides of tho Saskatchowan are much steopor in the northern part of
the arca., A flat plain along the river in tho east-contral part of
the area is undor cultivation, and it is mantled by glacial lake
deposits. To the west of this plain tho clsvation rises rapidly
in less than a mile, and the remainder of the aroa although
somewhat irrcgular is only slightly rolling. The soutlwestern
scctions arc mantled by moraine, but the remaindsr of the township
is covered by boulder clay or glacial till.

A number of wells obtain water from the glacial lako
sands at depths less than 20 foot. From the evidenco at hand
little or no difficulty should be expericnced in obtaining water
in this part of the township. The supply from thesc wells is
always sufficient for domestic needs, but it is not always adequate
for stock requiroments. The deficient supply can be supplemented
by hauling from the river or by using a second well. The water is
reportod as being satisfactory for all farm purposes.

Wells are also obtaining water at shallow depths from
scattorcd deposits of sand and gravel in the arcas covered by moraine
and glacial till, The shallow wells in these aroas soldom exceced
30 feet in depth. The deposits do not show any correlation in their
occurrence and dry holes may be dug before a producing pocket is
tapped. It is always advisable to locate the water-bearing deposits
with a small test auger beforo digging a well, as this eliminates
tho chance of digging a dry hole. With one exception the shallow
wells in theso arcas yield sufficient water for local requircments
and the water from all the wells has been found suitable for
domestic purposes. The lower part or unweathered zone of the drift

has not boon oxtensively tostod and only a few wells are drawing
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woter from deposits in this poart of the glacial drift. The decpost
producing woll is 60 foot, but dry holes were sunk in section 4 to
dopths of 80 and 85 fcot. This shows the scattercd distribution

of tho pockets and it is unlikely that goneral and coatinuous
aquifors exist in this township at depths to at least 85 feet.

The supply from the wolls that are dug or bored in the lower part
of the drift is sufficiont for farm noeds, but one well located

in the SE.%; section 4, yields water that is too highly mineralized
for domestic use.

A few dams have been constructed across some of the
ravines and the impounded surface water is used for stock. It is
possible in many places to obtain sufficient water for domestic
purposes from wells sunk near bodies of water impounded by dams.
Such water if not polluted by surface refuse will no doubt be

found quite satisfactory for drinking.
Township 28, Range 9

The surface of this township, except where cut by the
valley containing Anerley and Stockwell lakes, and a smaller valley
in the northeastern corner, is fairly level. The valley containing
the lakes in the southern part of the township is at least a mile
wide and approximately 150 feet deep. The elevation of the lakes
is 1,878 feet above sea-level., The maximum elevation of more than
2,100 feet is attained in section 31. In the northeastern corner
the elevation decreasss rapidly to 1,800 feet above sea-level. An
area surrounding the lakes, and part of section 36, are covered by
glacial till or boulder clay and the remainder of the township is
mantled by moraine,

The water conditions in the moraine and till-covered
area are quite similar. A few wells in the btownship obtain water
at shallow depths, usually within 30 feet of the surface, from sand

and gravel deposits that ooocur in the yellow boulder clay or
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weathered zone of the drift. In no part of the township de¢ the
deposits form a continuous aquifer, althouch in the vicinity of
depressions and ravines they appear to be more numerous than
elsewhere. A number of dry holes have been dug and it is always
advisable to locate the water-bearing deposits by means of a

small test auger before sinking a well., The supply from the
shallow wells varies with the amount of annual precipitation and
the size of the water-bearing deposit encountered, and in dry years
the wells do not yield adequate supplies for local needs. The water
is suitable for s.tock, but that from some wells is too highly
mineralized for domestic purposes.

The lower part of the drift has not proved a good
source of supply. From the informetion at hand it appears evident
that no continuous aquifers of wide areal extent exist in the
unweathered zone of the glacial drift to a depth of at least 100
feet. In an area consisting of parts of sections 12, 13, 14, 23,
and 24, no great difficulty should be experienced in obtaining water
from this part of the drift. Over the remainder of the area dry
holes are interspersed with producing wells and the water-bearing
deposits appear to be sparsely distributed. In sections 19 and 30
this part of the drift is very unproductive and wells failed to
encounter any water. In section 4 water can be obbained at depths
of 95 feet or less, but the very fine sand of the aquifer shuts off
the supply within a few days.

The producing wells in the unweathered drift vary in
depth from 40 to 147 feet, and most of the wells yield sufficient
water for farm neseds. The wabter, with few exceptions, is used for
domestic purposes as well as for stock, although that from some of
the wells is quite highly mineralized.

Deficient well wabter supplies are supplemented by the
use of springs and water impounded by dams and dugouts. Three

‘springs located in the SE.F, section 8, the NW.%, section 10, and
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the SE.Z, scction 17, yield large supplies of water, the later
one yielding 25 gallons a minute. The water from these springs
is used for drinking as well as stock. Dams are located in
scctions 5 and 10, and many other favourable sites exist throughout
the aroa. Dugouts are also used to conserve surface water and
some of them hold sufficient water during the summer months for
stock use. Dugouts should be at least 12 feet deep in order to
rotain a supply of water throughout the year. Many of the wells
sunk near water impounded by dams or retained in dugouts will
yield sufficient water for domestic purposcs, and when care is
taken to seo that the water is not contaminated by surface

pollution it should be satisfactory for drinking.
Township 28, Range 10

The elevation in this township decrecases from 3100
fect ebove sea-level in the east-central part to less than 1,950
feot at the northwestorn corner and to approximately 1,885 feet
at Anerley lakes in the southern part of the township. The arca
in the vicinity of the valley containing Anerley lakes is quite
rough, but throughout the remainder of thec township it is
comparatively level. The northeastern corner of the township is
mantled by moraine, but glacial till or boulder clay mantles the
remainder of the township., Only a very few wells in this township
obtain water from deposits of sand and gravel that occur et or
near the base of the weathered zone of tho glacial drift. The
water-bearing deposits do not form .continuous water~bearing
horizons, and appear to be very scattered, and dry holes will no
doubt be dug before a producing well is obtained. The producing
shallow wells do not yield large supplics of water, and they
usually produce sufficient water for only household purposes and
a fow head of stock. The water, with fow oxceptions, is usable

for domestic purposes.
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The water-bearing deposits of sand and gravel that
occur in the unweathered zone of the drift supply most of the
wells in this township. In three wells, located in section 28,
the deposits appear to be continuous, but in no other part of
the township do they appear to show continuity. The deposits are
located at depths ranging from 40 to 162 feet, but it is possible
that the 162-foot well located in the SE.L, section 2, may be
obtaining part of its supply from the underlying bedrock. Dry
holes have been swnk in sections 15, 22, and 24, the well in
section 15 having been drilled into the bedrock. The other dry
holes were sunk to maximum depths of 80 feet. With few excepticns
wells sunk into this zone of the drift yield large supplies of
water, many of them considerably more than is required for local
needs, but the water from some of the wells contains such a large
amount of mineral salts in =olution that it cannot be used for
drinlking. The water from the wells in the northern half of the
township appears to be of better gquality than that cbtained elsewhcre.

Aguifers in the bedrock are thought to be the source
of supply for wells located in the NE;%, section 7, and the NE.%;
section 16, A well located in the SW.%:, section 2, may also be
deriving water from the bedrock. The depths of tﬁese wells are
420, 313, end 280 feet, respectively, and the aquifers they tep are
located at olevations of 1,628, 1,786, and 1,680 feet abovc sea-
level. The bedrock formation immediately underlying the glacial
drift in this township probably is the Bearpaw, but it is thought
to be very thin in this area. The wells have probably passed
through this formation and encountered aquifers in the underlying
Belly River formation. The aquifers in the three wells do not
appear to be continucus and each well probably taps én aquifer of
small areal extent. A 400-foot dry hole was drilled in section 15,
and drilling was discontinued at an elevation of 1,690 feet above

sca~level. This indicates that no water-bearing horizons of large
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araal extont underlic the township at depthe of less than 400
foet. Producing wells have boen drilled, howover, o short
distance from dry holes. The producing bedrock wolls yield largoe
supplics of water, but the water from all threc wells is so highly
mineralized that it is uscd only for stock.

Springs, and the water retainced by dems and dugouts,
are also uscd in this tovmship. Samo of the springs have a large
flow and the wator can be used for domestic purposes. One spring
located in scetion 1 yiolds water that is wmsuitable for drinking.
A muniecipal dam in section 13, and another dam in section 18,
impound lerge supplics of surface wator that is used for stock.
Dugouts are also uscd, and tho dams and dugouts retain sufficicnt
water in ycars of normal precipitation to last until the autum
months. In many placos it is possible to obtain enough water for
domoatie purposos from shallow wells sunk noar water impounded by
dems, or ncar water retained by dugouts. Caro must bo taken to

goo that thc water docs not become polluted.

Township 29, Range 8

Only that part of this township west of Saskatchewan
rivor, an arca of approximabely 12 square miles, is included in
this report. Thc land surface is fairly flat until the rivor
valley is roeached, where it drops abruptly to river-level at an
olevatien of approximately 1,615 foot above sea=lovel. Tho north-
eastern part of the arca is covered by lake sands, but the romninder
is mantled by glacial lake clay. The thickness of the lake
doposits is not known, but thoy are underlain throughout by boulder
clay or glacial till. Tho Bolly River formation outcrops along
the river in scotiom 17, at an approximate elevation of 1,700 feet
above soa-level,

The glacial lake sands usually contain water at

shallow depths, and at loast two wells obtain water from them at



dopths of 15 foot, but most of tho wells in the lake ‘sand_-covered
arca appear to be cobtaining water from sand and gravel deposits
that occur at or ncar the ocontact of the lake deposits and underly-
ing boulder clay. There does not appear to be much difficulty in
obtaining wator in this area within 30 feet of the swrfaco, but tho
supply from most of the wells is small and it must be augmented by
uging o second well, or by hauling water. The wator from at least
two wolls is too highly mineralizod for drinking, but it is being
usod for stock. The wator-boaring deposits should be located by
moans of e test auger before a well is dug. The glacial lake

clay yields littloc or no water and wells in thi; area obtain water
from the underlying boulder clay.

The lower pert of the glacial drift in this township
has not boen investigated for wabter, but scattercd deposits of water-
bearing sand or gravel no doubt occur at various elevations in it.
It is improbable that they form continuous water-bearing horizons.
Dry holes may be sunk before a pocket is encountered, and the water,
if obtained, will pessibly bo too highly mineralized for domestic uso.

The well located in the SE.%, section 19, is believed
to derive its supply from an aquifer located in the Belly River
formation. The well is 280 feet deep and the aguifer is loocated at
an elevation of 1,460 feet above sea-level., The drift to hedrock
is not kmown, but it is probable that bedrock was encountered at an
elevation of more then 1,600 feet above sea-level, The areal extent
eof the aquifer tapped by this well is unknown, but other wells sunk
to tho same depth should encounter water. The well in section 19
yields an abundant supply of water, but it is highly mineralized
and is unfit for drinking.

' Township 29, Range 9

The surface of this township is relatively level in
the northeastern part, but becomes hilly in the southern portion
and somowhert polling in tho woet. A amall, inbormittomt stream has



oroded a narrow revine in the southeastern corner of the area.
Along ports of the southern boundary the clevation rises to morc
thon 2,050 feot above sea-level, ond tho minimum elovation of loss
than 1,800 feet above sea-lsvel ocours. in the northeastern corner.
A small area in the southern part of the township is covered by
moraine, and a narrow strip to the north of this area is mantled
by glacial till or boulder clay. The remainder of the township is
covered by glacial lake clay.

A number of wells in this township tap water-bsaring
deposits at depths ranging from 8 to 30 feet. In the areas covered
by boulder clay and moraine, these deposits are located in the
upper or weathered zone of the drift, whereas in the area covered
by glacial lake clay they are thought to occur at or near the
contact of the lake clay and boulder clay. The lake clay contains
few deposits of water~bearing sands and gravels, and water-bearing
deposits at shallow depth throughout the township are not numerous.
A number of the shallow wells yield inadequate supplies for local
requirements and two or more wells are used or water is hauled.

The water from most of the wells is usable for domestic purposes,
but that frem a few is too highly mineralized for drinking.

The lower part or unweathered zone of the drift,
which consists of eompact, blue boulder clay, has been rather
extensively investigated between depths of 37 and 90 feet.
Scattered pockets of sand and greawvel ocoocur at various elevations
within this range of depth and are the source of water for a number
of wells. The deposits do not form a continuous water-bearing
horizon and dry heles havp been dug in sections 28 and 32, The
supply from wells tapping the depesits in this part of the drift
varies considerably, but a few wells yield an oversufficient supply.
The water is mostly very hard and highly minerelized, snd that from

some wells is suitable only for stock use.



-32=

Four wells located on sections 6, 13, 14, and 32

have been drilled into the bedrock. The first three tapped
aquifers at elevations of 1,475, 1,538, and 1,403 feet above sea-
level, but the well in section 32 falled to locate an aquifer and
drilling wes discontinued at an elevation of 1,127 feet above sea-
level, or at a depth of 765 feet. All of the wells were drilled
into the Belly River formation and it is possible that the well
in section 32 may have passed through the Belly River into the
Pakowki or Lea Park formation, The aquifers of these wells do
not appear to form a common horizon and water-bearing horizons of
large areal extent apparently do not exist in the Belly River
formation. In the southern half of the township, however, it is
probable that wells sunk to elevations of at least 1,400 feet shove
sea-level should tap aquifers in the Belly River formation. The
supply from the three producing wells is abundant. The hydrostatic
pressure is sufficient to raise the water 350 feet above the
aguifer in the well in section 6, and to 224 feet above the aquifer
in the well in section 14. The water from the wells is recorded as
soft, but it is very highly mineralized, and that from the well in
gsection 6 is used only for stock. Although the water from the well
in section 14 is recorded as usable for domestic use, a shallow
well is used for domestic purposes.

A few dems are used to impound surface water for

stock use in this township.

Tormship 29, Range 10
The surface of this township is fairly level to
gently rolling and the difference in elevation amounts to 200 feet.
The minimum elevation of 1,800 feet occurs at Macdonald creek in
the northwestern corner and the maximum of more than 2,000 feet
oceurs in the southeastern cormner. The wvillage of Bounty, in
section 33, is at an approximate .elevation of 1,885 feet above

sea~level. The greater part of the township is mantled by glacial
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till or boulder clay. Part of section 1 is mantled by moraine
and a large area in the northwestern half is covered by glarial
lake clay. The lake clay is underlain by boulder clay. T»o
approximete boundaries of the different surface deposits =~y be
ascertained by consulting Figure 1 of the map eccompanying this
reporty,

No particular difference in the water conditions
appears to exist in the areas covered by the different glacial
deposits. The lake clay is thin and yields little or no water,
and water in the glacial lake clay~covered areea js obtained fror
water-bearing deposits in the underlying boulder clay.

More than half the wells in this township obtain
water from pockets of sand and gravel that occur within 30 feet
of the surface. Although these deposits are by no means
sufficiently numerous to form a general horizon they do appear to
be present in all parts of the township. Dry holes will probably
be dug, and many wells had to be sunk to depths greater than 30
feet before water was obtained. In low=lying areas, such as in
the vicinity ;f sloughs or valleys, the deposits appear to be mcre
numerous than elsewhere, but a well should not be dug without
first locating a water-bearing deposit by means of a test auger.

. The supply from the shallow wells varies considerably and is
readily effected by the amount of annual precipitation. Most of
the wells, however, yield sufficient water for dompstic use and a
few head of stock, but only a few yield a supply that is more +than
adequate for farm needs. The quality of the water also varies
considerably and that from some wells is too highly mineralized
for drinking,

In some localities pockets of sand and gravel that
occur at depths of 35 to 87 feet in the unweathered blue boulder
clay form aquifers for a number of wells. The drift below a depth

of 87 feet has not beon investigated as an adequate supply of water
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is obtained at depths of less than 100 feot throughout the township.
The deposits, however, do not appear to be continuous and it has
becn found impossible to outline any genoral water-bearing horizoms.
A 60~foot dry hole was dug in section 35, but the deposits appear to
be fairly numerous throughout the remainder of the area. The supply
of water from this group of wells is morc dependable than that from
the shallowor wells, and oanly two wells yield inadequate supplies.
The water is morc highly mineralized and that from some of the wells
is only used for stock.

Springs, dugouts, and water that is hauled from wells,
aro used to supplement the supply from wells ylelding small supplies.
A spring in section 1 yields a good supply of usable water and is
the source from which several farmers haul water. The dugouts
rotain water during part of the yoar and are used for stock. To
retain water throughout the year, dugouts should be at least 12
fect deep.

No woells have been drilled into the bedrock, but
wator-bearing horizons should ocowr in tho Belly River formation

that underlies tho glacial drift in this township.
Township 30, Renge &

Only the part of this township lying east of
Saskatchewan river is within the municipality of fertile Valley
and is disoussed in this report. Saskatchewan valley is fairly
stoop-sided, approximately 100 feet deep in the southern part of
the arca, but in the northern part the slope from the plain level
to the river is gradual. The elevation throughout the plain is
from somewhat less than 1,700 feet to 1,750 feet above ssa-level,
and the river lies at an oclevation of approximately 1,615 feet
above sea~-level, This township is coverod by glacial lake doposits.
Parts of sootions 6 and 7 arc mantled by lake clay and the remainder

of the aroa is covered by lakn sands.
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With fow exceptions, wells dug into the glacial lake
sands have obtained water at depths of not morc than 30 feet and
usually less then 20 feet. Little difficulty should be exporicnc~.
in obtaining water in this area, although a dry hole was sunk in
section 35, The glacial lake clay yields little or no water. The
yiold from the wells sunk into the lake sands is not large,but it
is usually sufficient for local needs. The water varies from
moderately soft to hard, and it is not highly mineralized, and is
as a rule satisfactory for drinking and other domestic purposes.

The boulder clay thaet underlies the lake deposits
has not beon sxtensively investigated, but a well in section 32
obtains water from it at a depth of 70 feet. Scattered deposits
of sand and gravel no doubt occur at various elevations in the
b oulder clay, but if it is possible to obtain sufficient water
for farm needs from one or more shallow wells it does not appear
advisable to attempt to locate water in the lower part of the drift.
The woll in section 32 yields sufficient water for 20 head of <%to~"-.
and the water is usable for all farm needs.

One well located in scotion 34, and drilled to a
depth of 237 feet, taps a sand aquifer in the Belly River formation
at an elevation of 1,498 feet above sea~level, As this is the only
well that taps the bedrock it is not known if a general aquifer
exists at this elevation, but from information obtained from
surrounding arcas it is doubtful if the aquifer is of large erecal
extent. Wells drilled to an elevation of approximately 1,450 feet
above sea-level, however, will probebly tap an aquifer in the
bedrock, although a dry hole was drilled to a depth of 395 feet in
gection 14, in the township immediately to the west, drilling being
discontinued at an elevation of 1,395 feet above ;earlevel. The
supply obtained from the well in seotion 34 is abundant and the
water is under sufficient hydrostatic pressure to rise to a point
15 feet abeove the surface., The water is soft and has a salty taste,

but it is being used for domestic purposes as well as for stock.
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Township 30, Range 9

The surfacc of this township is fairly lovel to
gontly undulating. The maximum elevation of 1,885 foet above sca-
lovel occurs in the southwestern corner and the minimum elevation
of approximately 1,750 foot occurs in the northeastern cornor.
Parts of sections 25, 35, and 36 arc mantled by glacial lake sand,
and the remaindor of the township is covered by glacial lake clay.
The thickness of the lake deposits has not been determined, but it
is probable that they are more than 25 feet thick in some arcas.
They are undorlain by boulder clay or glacial till.

The lake sands have not been extensively investigated,
but wells in sections 24 and 36 obtain a moderate supply of usable
watcr at depths of 22 and 10 feet. It is reported that an abundant
supply of water can be obtained at shallow depth in section 36.

The glacial lake clay yields little or no water, but
water is obtained at depths of 8 to 32 feet from sand and gravel
deposits that are assumed to be at or near the contact of the lake
clay and the underlying boulder clay. In no areas do the deposits
appear to form a general horizon and dry holes have been dug in
somc sections. Considerable difficulty is experienced in obtairing
sufficiont water in the southwestern gquarter of the township.
Wator-bearing deposits should be located by e small test auger
before the wells are dug as this eliminates the chance of digging
a dry hole. Wolls sunk noar undrained depressions or in small’
valleys may encounter sand deposits that will yield sufficiont
water for at least domestic purposes and a few head of stock.

Wells that tep pockets of sand and gravel at or near the contact of
the glacial drift and lake clay are readily affeéted by drought
conditions. The supply is always sufficient for.damestic needs,
and a few wells yield oversufficient supplies for farm requirements.
The water is hard and most of it fairly highly mineralized, but it

can generally be msed for drinking with no apparent ill effects.
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A number of wolls in this township obtain wator
from sand and gravel doposits in the lower part of the boulder
clay. Thoso wells are from 35 to 70 foet deep. It is doubtful
if water-bearing horizons of large arcal extont occur within tho
uppor 100 feot of the glacial drift. In the southcastern part of
the tovmship considerable difficulty is cxporienced in locating
wator~boaring doposits in tho upper 100 fecet of the drift,
espocially in soction 14 wherc sevoral wells 90 foot deop and one
395 feot doop failod to obtain water. The supply from wells that
havo encountorod water-bearing deposits is not as readily affectod
by variations in annual precipitation as that from the shallow
wolls, but it varios considerably and in many placos the yiold is
inadeoquatec for local roquircmonts. The vmter from the wells is
vory hard, ond contains a considoerable quantity of minoral salts
in solution, and that from samc wells can bo used only for stock.
Ono well located in section 5 obtains wator from an aquifeor at a
dopth of 170 foet or at an elevation of 1,715 foot above sca-level,
The aroal oxtont of this aquifer is not known. This well yiolds
en abundant supply of wator that rises to n point 20 feet below the
swrface. Tho water is hard and.contains a considorablo amount of
minoral salts in solution, but it is being used for drinking as
woll as for stock. Similar wator~bearing doposits may cccur in
other parts of the township.

Threec wells, located in sections 2, 14, and 16, havo
beon drilled through the glaocigl drift into the underlying bedrock,
which in this arca is bolicved to be the Belly River formation.
Tho depths of the wells are 280, 395, and 398 feot, rocspectively.
In tho well in section 2 wator was cbtained from a sand aquifor at
an clovation of 1,545 foot above soa-lovel, but drilling wos |
discontinued in the other two wells at elovations of 1,385 and
1,442 foot above sea~lovel, without encountering a water-bearing

horizon. This would appeer to indicate that no general water-



~38-

boaring horizons of large aroal oxtont arc prosent in the Belly
River formation above an clevation of 1,385 fect above sca-lovel.
The water-bearing doposits in thoe Belly River formotion aro

thought to be lonticular in shape and it is possible that dry

holos may be drillecd in the immediate vicinity of producing wells.
The woll in scetion 2 yiolds an abundant supply of water that is
usable for all farm nceds. Unless water cannot be obtained from

tho drift, and finances permit risk of not obtaining watoer, drilling
into tho bedrock is not advised.

In the southoastern corner of the municipality springs
aro uscd to supplemont the supply frbm doficiont wolls. The water
from tho springs is satisfactory for stock, but is not usod for
drinking. In this township it has becen found necessary to haul a
considorable emount of water for drinking and domestic purposes.
Dugouts could be used throughout most of tho township to collect
surfacc wator for stock use. The dugouts should be at least 12
feot deep to retoin water to last throughout the wintor months.

Mony of the shallow wells dug near the dugouts will yicld sufficicnt
water for domestic purposcs. If such water is not polluted by

surfooo rofusc it should be found quite satisfactory for drinking,
Township 30, Range 10

The surfacc of this township is fairly level to gontly
undulating. Mnodonald ereek has eroded a valley, 50 to 75 feet
docp, and runs in o northeastorly direction through the western part
of tho township. The general drainage of the township is towards
this valley, which lies at an clevation of less than 1,800 fect
 above soa-level. In parts of sections 34 ond 35 the surface
doposits are in the form of Recent dune sand, whereas with the
excoption of two narrow etrips along tho creok that are mantled by
boulder clay or glanecidl till, the remninder of the township is

covorod by glaciol loke clay. Tho dune sand is not thought to be



3G

morc than 20 feot in thicknoss and the lako elay probably is
not morc than 30 foct thick in this area, and both are underlain
by bouldoer clay, which oxtonds to the bodrock. In this towaship
the Belly River formation is thought to underlic the glacial drift.

A woll in soction 35 is thought to obtain water from
tho Rocont dunc sonds at a depth of 10 feet. This woll yields an
inadequate supply of water for farm nceds. The water is moderately
hard and usable for all farm needs. Othor wells sunk in thesc
dunc sands should yield similar supplies of watber.

llost of the wells in this township obtain water
within 30 feet of the surfaco from sand and gravel pockots thought
to occur ncar the contact of the lake clay and the underlying
bouldor clay. The lake clay is not thought to contain woter-
bearing deposits. The shallow deposits arc probably fairly
numerous in distribution, but in tho northwestern corner wolls
woro sunk to o considorablo depth before water was cncountercd.
A dry holc was dug in section 14, and the water~bearing doposits
are scattered and do not form a continuous horizon. They should
be located with a small test auger boefore a well is dug or bored.
Wator will probably be more readily encoumtered in tho vieinity of
depressions and valleys than on the uplands. Tho.supply from t%é
shallow wells is sufficient for domestic ncoeds and a fow head of
stook, but it is not always adequate for all stock requirements.
The woter varios from moderately soft to very hard and some of it
is too highly mincralized for drinking.

The lowor pert of the drift, with the oxception of
the nortlwestern cormer of the township, has not becn oxtensively
prospooted for water. The wolls in this arca are sumk to dopths
ranging from 50 to 120 feet. The wells located in soctions 30,
31, and 32 may be obtaining water from a common aquifer, but tho
aquifers of tho other wells in the township show little or no

corrolation to caoch othar, or to tho abovo-montioned group. In
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scction 14 o dry holc was sunk to a depth of 75 fcot., Water-
bearing deposits no doubt exist in the lowor part of the drift
to the cast of Macdonald ereck, The supply from tho wolls theot
have obtained water is, with fow oxecptions, sufficiont fcr lornl
nceds, and although the water is hord and quite highly minowaliszed,
only that from two wells is not being uscd for domestic purposcs.
Macdonald ercok and springs that occur olong its
valloy arc used for stock, and dugouts have boen excavated in some
scctions to collocet and rotain surface water for stock. Dams
could bo constructed on Macdonald creek, and the impounding of

surfaco water is recommonded in this township.
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STATISTICAL SUMMARY OF WELL INFORMATION I¥ RURAL MUNICI-
PALITY OF FERTILE VALLEY, NO. 285, SASKATCHEWAN

Townsnip |27 127 |27 |27 |28 128] 28 |29 [29 [29 [30] 30 [30 |Total Fo.

S S - ‘|in muni-
West of 3rd meridian Range 71 8 % 1| 8 ?”quwgﬁ*? 10 _? 9110 cipali§zu
Total No. of 7Tells in Township 9137149 131123161141 |13 100 |51 20|03 40| 5lo

No. of wells in bedrock O} 1] 31010l Q] 4] 1j 4 0f{1] 3.0 17

No. of wells in glacial drift 91%0|Uo 3123|0137 (126251 |25]58 4o | Loy

No. of wells in alluvium 01 0] 0] 01 Ol C] O] O] 0L 010 0]O 0
Permanency of Water Sunply

No. with permanent supply 7.37142128|16]32|35]10,63 48 |25 48 (43| L3y

No. with intermittent supply Ol O Ol 11 K51 11 O 3] 1] 2101 o] 1 20

No. dry holes 2l ol 71 2] 2|e8| ol 0] 2] 1|1 9|2 2

Types of Wells

No. of flowing artesian wells C] 1] 01 0] C! 3 2/ 010/ 011 210 9 !
No. of non-flowing artesian wells 0(11]10]|1k Oi H117411 [20]111 1 9, 3% 102
No. of non-artesian wells 7'25 32015|21 2510 12|44 39 123/u3 | 3Y3 !

yuality of Water |
34| 3725|200 32| 31|11 |57 |47 19] 74 k2| W1k

No. with hard water

a

No. witn soft water 1) 3] 51 W 3 1 4 2] 71 3161 0] 2 39
No. with salty water Ol 1] 11 Ol 1! 0] 0, 0/ 01 0] 1i O] O
No. with "alkaline" water 01 81 41 1) 5 3| 3l 2le3l19] 2l yln 90

Depths of Wells

~

|

|

221 29115:19, 311 25|12, ug |l (2L 501381  Fue J

No. from O to 50 feet deen 5

No. from 51 to 100 feet deep 212 llllO 4125 of Ol14] 71 1} &1 T 107 |
No. from 101 to 150 feet deep 0l 1] 4} 5 o] 5l 2/ 0j 0 0|0 1] 1 19 ‘
No. from 151 to 200 feet deep 20 0j 1 1} 0j O] 1} 0l 0f o}l ol 1] © b

No. from 201 to 500 feet deep Op 1} 310 0p G 7} 1} 2] 0! 1 3| O 18

No. from 501 to 1,000 feet deev Of 1j €} Of 0f Of G6{ 0f{ 2{ 0of 0l 0] O 3 !
No. over 1,000 feet deep 0; O} 11 0l 0 0] 0] O] O} 0, 0] 0of 0 I
How the Water is Used

No. usable for domestic purposes

7133]37126118130|30]12 1k |33 (2u| 47 {35) 378 |

No. not usable for domestic purposes Of 4 51 31 3] 3] 5| 118|171 11 7l 9 {o
1
Q

No. usable far stock 37140129 2131 34 (13 [59 g |2u}531up 438
No. not usable for stock

Sufficiency of Water Supply

No. sufficient for domestic needs 7037141 |28 14128135 (10 |59 |u8 l25|u7 b uo1
No. insufficient for domestic needs 0101 11171581013 512101 712 23
No. sufficient for stock needs 4126128 |24 [12]2u 29 | 7 1239 w1 251731331 325 .

¥o. insufficient far stock needs 114151919l oloP3higjolerlin]| 133




ANALYSES AMT QUALITY OF WATER

General Statement'

Semples of water from representative wells in surface
deposits and bedrock wore teken for analyses. Except as
otherwise statod in the table of anelyses the semples weore
analysed in the laboratory of the Borings Division of the
Geological Survey by the usual stendard mothods. The
quantities of the following constituents were determined;
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxidec by difference, sulphate, chloride, and
alkalinity. The alkalinity referred to here is the calclum
carbonate equivalent of all acid used in neutralizing the
carbonates of sodium, calcium, and magnesium, The resul?s of
the analyses arc given in parts per million--that is, parts
by ﬁeight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million. The samples were
not examined for bacteria, and thus a water that may be
termed suitable for use on the basis of its mineral salt
content might be condemned on account of its bacteria contente.
Waters that are higﬁ in bacteria content have usually been

polluted by surface waters,

Total Dissolved Mineral Solids

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

have a taste due 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 (Ca) and magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium salts.impart
hardness to water. The magnesium salts are laxative,
especially magnesium sulphete (Epsom salts, MgS0,), and they
are more detrimental to health than the lime or oalcium salts,
The calcium salts have no laxative or other deleterious
effects, The scele found on the inside of steam boilders and
tea~kettles is formed from these mineral salts,

Sodium

The salts of sodium are next in importance to those
of calcium and magnesium, Of these, sodium sulphate (Glauber's
salt, Nay80,) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils. When there is a large amount of sodium sulphate present
the water is lexative and unfit for domestic use, Soaium
carbonate (NaZCOS) "black alkali', sodium sulphate ™white
alkali", and sodium chloride are injurious to vegetations
Sulphates

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

sodium it is injurious to vegetation,.



Chlorides

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

Iron

Iron (Fe) is dissolved from meny rocks and the surface
éeposits derived from them, and also from well casings, water
pipes, and other fixtures, More than 0,1 part per million
of iron in solution will settle as a red precipitate upon
exposure to the air., A water that contains a considerable
émount of iron will stain porcelain, ensmelled ware, and
clothing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost completely removed by eeration and filtration
of the water,

Hardness

Calecium and magnesium salts impart hardness to water.
Hardness of water is commonly recognized by its soap-destraying
powers as shown by the difficulty of obtaining lather with soap.
The total hardness of a water is the hardness of the water in
its original state. Total hardness is divided into "permanent
hardness" and "temporary hardness". Permanent herdness 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 emount of mineral salts that can be removed by
boiling, Temporary hardness is due mainly to the bicarbonates of
calcium end moagnesium and iron, and permanent hardness to the sulphates

and chlorides-of caloium.and magnegiume The-permanemt _hardness



can be partly eliminated by adding simple chemical softeners
such as ammonie or sodium carbonate, or many prepared softeners,
Water that contains a large amount of sodium carbonate and
amali amounts of caleium and magnesium salts i8 soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usuelly 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 weters having a total hardness
less than 50 parts per million, As the determinations of the
soap hardness in somé cases were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from the welis probably is higher than

that given in the table of analyses.
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Woter from thc Unconsolidated Deposits

Onoc sample of wator from the unconsolidatod deposits
was collocted by the fiocld party in 1935, but the analyses of a
number of samples woerc obtained from the Provincial Analyst and
the rosults arc tabulated in tho accompanying table.

No wator from the Recont duno sands or from the glacal
lake sands was analysed. It is improbable that wator from thosc
doposits will bo oxcossively minoralized, and wabter from most of tho
wells should be found suitable for domestic purposes as woll as
for stock.

Samples 11, 13, 16, and 17 arc from wells tapping
deposits of sand and gravel in the boulder clay at the base of the
lake clay. Thosc samples arc quite similar and should be fairly
reprcesontative of the type of water derived from this part of tho

glacial drift. These waters should be satisfaotény for drinking
as well as for stock use. Wells tapping shallow deposits in the
glacial till and moraine will probably yield water similar in
quality to that shown by samples 10 and 12, Sample 12 is quito
highly mineralized and may not bo suiteble for domcstic purposcs
a8 it may have a slight laxative offoect. Tho striking of highl:-
mincralized wator in one locality, however, does not indicate
widespread conditions, and slightly mineralized water may be
derived in tho immediato viecinity. The water of sample 10 should
be usable for all farm purposes. Samplo 3 may be fairly ropres .
ative of the wator from springs in this area. It is hard and
contains a considorable amount of magnesium sulphate (Epsom salts)
and moy act as a laxative. Most of tho spring waters in this
municipality arc used only for stock.

Samples 1, 2, and 4 aro from wells sunk into the
lower part of the drift. The wator from tho lower part of the
drift is genorally hardor and more highly mineralized than that

from shallow wells. It is usable for stock, but that from some
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wells may act as a laxativo if usod for drinking. The waters
analysed were being used for drinking without any apparent ill
offects.

Somple 5 indicatos a water somowhat similar to that
obtained from aquifers located in the bedrock and it may be this
woll obtains part of its supply from the bedrock. The total
dissolved solid content is not excossively high and the water is
suitable for stock and may be usable for drinking, but it may have
o laxative offeet on thosc not accustomed to its uso,

Wells that obtain water by secpage from sloughs, or
from impoundod water in dams or dugouts, unless contaminated by;
polluted surfeco waters can be usod for domestic purposes. It is

advisable to havo the water tosted regularly for bacteria.
Water from the Bedrock

Six samples of wator from wclls tapping aquifers in
the bodrock were analysed and the results arc listed on the
accompanying t?.ble. The waters analysed are thought to be obtained
from wolls tepping aquifors in the -Belly Riwver formation. A few
wells may be obtaining water from the Bearpew formation. The total
dissolved solid content of the various samples ranges from 2,340 to
3,300 parts per million. Sample 15 is wvery .hard, having a total
hardness of 750 parts por million, but the other samples arc soft,
ospocially samples 6, 7, 8, and 9, which have a total hardness of
from 45 to 90 parts per million. The total dissolved solid content
is composed of tho following mineral salts: sodium sulphate,
sodium chloride, sodium carbonate, calcium carbonate, and magnesium
sulphate, their abundence decreasing in the order given. Sample 15
does not contein sodium carbonatc, and magnesium sulphate is second
in abundence. The water is usable for stock and will have no

harmful effocts if used for drinking, although it may be unpalatable
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as it usually has a soda and salty taste. Samples 6 and 7 arc
not uscd for domostic purposes. Duc to the large amount of
sodium carbonatc (black alkali) in solution, the waters from tho

Belly Rivor formation are not usable for irrigation.
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