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_ PART I
INTRODUCTION _

The present report is an sttempt to assemble the data on ground-
water resources in a form that will be useful to well drillers, farmers,
munioipal authqrities, and ‘others interested in obtaining adegquate wanter
suppliss,

Publication of Resultp

The essential 1nformation pertaining to ground-wuter conditions
is being issued in reports that, in Monitoba, cover a square block of
sixteen townships lying between the corroction lines and beginning ot the
Saskatchewan boundary. The reports on the most southerly strip of the
provinee inolude in addition the two townshipa lying noyth of the
' International Boundary. The sgoretary-treasurer of each municipality
T will 'be supplled with the informetion covering ﬁhat mnleipality, and

-oopies of the reports will nlso be awailable for study at offices of
- [the Provinginl apid Fedérnl Departments. - Further assiitanoe in inter=-
preting the reports may be obtained by cpplying to the Chief Geologxst.
-,Geological Survey of Lenada, Ottawne

How to Use the Repor%

©  Anyone desiring information conoerning grouna~wuter in any
particuler loocality will find. the avallable date listed in the well

reocords, and other pertinent information on the maps of the area., For
those unfamilier with these reports it is, perhaps, advisable thpt thdt
part dealing with the orea.as & whole be read first, so as to be in a
better position to understend the more particular deseriptions of each
township that follow. Also, the map aceompanying the report s

prove a useful source of reference when readlng the fext,

¢

. The map con81sts of two flguress--Figure I shows bedrock and
surface geologys.- Ihe.water~benring properties of he bedrock change
from formation to formation, and are referred to in-subsequent pnges.
The type of glacinl deposit et the surface may be determined from the
mop,. end its possibilities as on aquifer are ulso [fsoussed in this
report. , , ' . T

' Figure 2 shows the location and types: of wells in the area,
the ‘land relief (topography), and the.drainage paﬁtern. Not. every well
is plotted on the map, but most of those giving pertinent informetion
‘are shown, and probably inoclude 90 per cent of the wells in the area,
Where ground watér is not rendily ‘aveilable, or ocarries too much dissolved
salts to be used, dugouts often form the only means of supplys The -
topography is shown by contoura, or lines of equal elevation, 8paced at
vertical interwals of 50 feet.
I

The well records are complled from data obtained by interviewing
farmers, and in many oanses their acouracy depends upon the farmerts -
memory, Wherever possible date were checked by plumbeline meesurement
to the neorest foot., The wells are tebuleted by townships and sections
and the total depth of the well, depths to the watéer level at high and iow
stages,. and, where possible, the depth at which the woter=bearing
horizon ocours, are all listed, The general oharncter of the water
4s- stoted, ‘and the use to which it oan be put. Wells from which
samples were taken for analysis are indicateéd on the wellerecord sheets,
An ides of how much water a well can be gxpected to yleld is auggested
-by the number of stock (cattle and horses only) that cen be
watered . et it, TOne head "is  assumed -to oconsume between 8 and

X ‘gn.l.;amv—of water a daye Unless, followod—by—iho—word—toniyl
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the figure for the number of stock watered is not necessarily the )
maximum yield of the well, but simply the greatest amownt that the present
user has required. The word "only" indicates that the figure given is the
maximum yield of the well, To obtain the position of an aquifer at any
given point, the elovation of the point should be determined from the
contours on Figure 2 of the map, Elevations of adjacent Wells may be
found in the well records and the depth to the aquifer can usually be °
determined from them. By comparing elevations the depth of the aquifer
below the unknown point may be estimated, This method is particularly
applicable to bedrock wells, but may not be successful where information
is too limited, or where the glacial drift is thick and of an Irregular
character., In such instances a person searching for water should refer to
the text for information on the nature of the deposits in that area.

GLOSSARY OF TERMS USED

. Alkeline, The term 'alkaline' or 'alkalif water has been

applied rather loosely to waters having a peculiar and disagreeable taste,
and commonly & lexative effect., The waters so deseribed in the Prairie
Provinces are those heavily charged with sulphates of magnesium and sodium
(respectively Epsom salts and Glauber's salts) and are more correctly
termed sulphate waters. Truly 'alkaline! waters owe that property to the
presence of caleium carbonate and calcium bicarbonate. In this report an
attempt to adhere to loocal terminology is made by referring to sulphate
waters as 'alkeli' in the well records, and the term talkaline! is avoided,

Alluvium. Deposits of clay, silt, sand, gravel, and other
meterial in lake beds and in flood plains of modern streams. The term
also includes the material in river torraces, which once formed part of the
flood plain but are now above it,

Aquifer, A porous bed, lons, pocket, or deposit of material that
transmits water in sufficient quantity to .satisfy pumping wells and springs.

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

Bentonite.and bentonitic clays have the property of swelling when
water is added to them, They occur as white beds as much as 2 feet thick,
but usually much thinner, and are probably formed by the weathering of
volcanic ash. )

Buried pre-~Glacial Stream Channel, A channel eroded into the
surface of the bedrock by a stream before the advance of the continental
ice~sheet, and subsequently either partly or wholly filled in by sands,
rgravels, and boulder cley deposited by the ice~sheet or later agencies.

‘ Coal Seam, The same &s a coal bed, It 1s a deposit of carbonaceoms
material formed from the remains of plants by partial decomposition an
. burial, .

Contour, A line on a map joining points thet have the same
elevation above sea-level, -

Continental Ice-sheet, The great lce-sheet that covered most of
the surface of'?anaﬁi many thousands of years agoe

Escarpmente, A cliff or roiativexy steep slope separating-level
or gemtly sloppiﬁg areas.

Flood Plain, A flaf“part.of a river valley ordinarily above weter

“but—submerged when the river is in flood.: It-is ap _area where.silt-and
clay are being deposited. ’
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Glacial Drift, A general term that includes all the loose;
wnconsolidated materials that were deposited by the ice~sheet, or by
the waters associated with it, Clay containing boulders usually forms
a large part of the glacial drift in an area, and is called glacial
till or boulder clay, and is not to be confused with the more general
torm glacial drift, which occurs in the following several forms:

(1) Terminal Moraine or Moraine, A ridge or series of ridges
formed by glacial drift that was laid down at the margin of a moving
ice~sheet, The surface is characterized by irregular hills and undrained
basins,

(2) Xame Moraine, Assorted deposits of sand and gravel laid
down at or close to the ice margin. The topography is similar to that
of & terminal moraine.

(8) Ground HMoraine, Boulder clay (till) laid down at the base
of an ice=-sheet., The topography may vary from flat to gently rolling,

(4) Glacial Outwash, Sand and gravel plains or deltas formed
by streams that issued from the continental ice~sheot,

(5) Glaoinl-lake Deposits, Send, silt, and olay deposited in
glacial lakes during the retreat of the ice-shest,

Shoreline. A discontinuous escarpment, with intervening
gravel beachos and bars, which indicates the former margin of a glacial lake,

Ground Water, The water in the zone of saturation below the
water~table,

Hydrostatic Pressure, The pressure that causes water in a
well to rise above the point at which it was first encountered in the well,
namely, at the level of the agquifer,

Impervious or impermeaﬁla;- Beds such as fine clays or shale
are considered to be impermeable when they do not permit the perceptible
pessage or movement of ground water,

Pervious or Permeable, Beds are pervious or permeable'whan
they permit the perceptible passage or movement of ground water, as in the
case of sands and gravels,

Pre~Glacial Land Surfgcees The surface of the land as it
existed before the icc-shoet covered it with drift.

Recent Depositse Deposits that have been laid down by the
agencies of water and wind since the disappearance of the continental ice=
sheet; for example, alluvium in stream valleys,

Sand Point or Driven Well, A sand point is a piece of
perforated end screened pipe 2 or & feot long, which ends in a sharp point,
It is fastened to lengths of ordinary pipe and forced down into surface
deposits of a sandy or gravelly nature, The depth of such a well rarely
excoeds 30 feet, )

Unconsolidated Deposits, The mantle -or—ocovering of alluvium,
ls, and glacial drift -6ouaisting of loose, unocemented maberial

that overlies the bgdrock.

Variegated, DBeds so degcribed;show~di££erent colours in
‘alternating beds or lenses,
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Water-table, The -upper-1limit of the part of the ground’
saturated with water, This may be near the surface or many feet beiow
it. A water-table is said to be perched when a zme of saturated torial
is separated from the main water-teble below by & zone or zones of
wsaturated material, '

Water-worked Till, Glacial till or boulder clay thet has been
subjected to water action, usually near the margins of glacial ‘lakes, so
that the fine clay has been washed out and a deposit that may be composed
mainly of send and gravel is left behind, .

Wellse The term refers to any hole sunk in the grournd by aeny
means for the purpose of obtaining water, If no water is obtained they
are referred to as dry holes, Wells yielding water are divided into four
classes-

(1) Floving Artesian Wells, Wells in which the water is umder
sufficient hydrostatic pressure to flow above the surface of the ground
at the well .

(2) Non-flowing Artesien (Sub-artesian) Wellse Wells in which
the water is under suffiocient hydrostatic presswre to raise it above the
level of the aquifer, but not above the level of the ground at the well.

(3) Non-artesian Wells, Wells in which the water does not rise
above the water-table or the aquifer,

(4) Intermittent Non-artesian Wells, Wells that are generally
dry for a part of each year,

GENERAL DISCUSSION OF GROUND WATER

Almost all the water recovered from bencath the earth's surface
for both domestic and industrial uses is meteoric water, that is, water
derived from the atmosphere, Most of this water reaches the surface as
rein or snow, Part of it is carried off by streams as run-off; part
evaporates either directly from the surface and from the upper mantle of
soil, or indirectly through transpiration of plants; and the remainder
sinks into the ground to be added to the ground-water supplies.

The proportion of the total precipitation that sinks into the
ground will depend largely upon the type of soil or surface rock, and on
the topography; more water will sink into sand and gravel, for example,
than into clay; if, on the other hand, the region is hilly and dissected
by numerous streams, more water will be immediately drained from the
surface than in a relatively flat area, Light, continued precipitation
will furnish more water to the underground supply than brief torrential
floods, during which the rumn-off may be nearly equal to the precipitation.
Moisture failing on frozen ground will not usually find its way below
the surface, and, therefore, will not materially replenish the ground-water
supplies. Light rains falling dwing the growing season mey be wholly
absorbed by plants, The quentity of moistire lost through direct evaporation
.depends largely upon temperature, wind, and humidity. Locally these
deposits may become very extensive, The water~bearing properties of
alluvial deposits are variable, but, in general, such deposits form favourable
aquifers, They are porous, and readily yield a part of their contained
water, although in places their porosity may be greatly reduced by the
presence of fine silt and clay., This type of deposit may be expected to
yield moderate domestic supplles”through shallow wells, and larger supplies
if the-deposits areextensive. . :

In some areas of relatiﬁely steep slopes, valleys have ﬁeen partly
filled with sand and gravel, which, in turn, have been covered with

impervious clay and silt. These<ircumstances oomuonly-give risq_to-artesian
conditions in the lower pert of the velley,



DISCUSSION OF WATER ANALYSES

Both the kind end quantity of mineral matter dissolved in
a natural water depend upon the texture and chemical composition of
the rocks with which the water has been in contact, Pollubtion is
caused by contact with orgenic matter or its decomposition products.
Analyses of well waters for mineral content are made by the Department
of Health and Publioc Welfare, Winnipeg, and by the Bureeu of Mines,
Department of Mines and Resources, Ottawa.

As the ground-water survey of Menitoba progresses an effort

is made to secure samples representative of each major aquifer
encountered; the purpose of this is to compare the chemical characterist-
ics of waters from the verious geological horizons and, thereby, assist
in meking correlations of the strata in which the waters occur. The
mineral content of natural waters is also of interest to the consumers,
though.the effects of the constituents are usually already apparent.
The quantities of the various constituents for which tests are made are
given as 'parts per million', which refers to the proportion by weight
of each constituent in 1,000,000 parts of water. A salt when dissolved
in water separates into two chemical units called fradicals', and these
are expressed as such in the chemicel analyses., In one group are

. included the metallic elements of calcium (Ca), megnesium (Mg), sodium
(Na), end iran (Fe), and in the other group are the sulphate (80g),
chloride (Cl), bicarbonate (HCOz), carbonate (COz), and nitrate %NOg)
radicals, The radicals listed in the analyses tebulated in the second
pert of this report con be combined to give the actual quantity of the
particular salts present in the water, but this is not done here as the
radicals alone give enough information to identify the water types. In
fact, the sulphate, chloride, and carbonatec radicals, plus the hardness,
serve to identify a water, and crude field tests on the basis of these
constituents were used in some ereas to outline more completely zones of
the various water types.

The following mineral constituents include all that-are
commonly found in natural woters in quontities sufficient to_have eny
practical effect on the value of waters for ordinary uses: )

Silica (S102) is dissolved in emall quantities from almost
ell rocks, It is not objectionable except in so far as it contributes
to the formation of boiler scale,

Iron (Fe) in combination is dissolved from meny rocks as well
as from iron sulphide deposits with which the water comes in contacts It
may also be dissolved from well casings, water pipes, and other fixtures
in quantities large enough to be objectionable, but separates as the
hydrated oxide upon exposwre of the water to the atmosphere, Excessive
iron in water causes straining on porcelain or enamelled ware, and
renders the water unsuitable for lewndry purposes, Water is usuvally
considered not potable if the iron content is more than 0,5 part per
million, .
Calcium (Ca) in the water comes from mineral particles
present in the surface deposits, the chief sources being limestons,
gypsum, and dolomite, Fossil shells provide a source of calcium, as
does also the decomposition of ignenus rocks. The common compounds of
~caleium are calecium carbonate (CaCO;) and calcium sulphete (CaSOs),
neither of which have jinjurtous effects on the consumer, but both of
which ocause hardness,

Maggesium(Mg) is a common constituent of many igneous rocks and,
therefore, very prevalent in ground water., Dolomite, a carbonate of
celecium end magnesium, is also a sowrce of the elements -The sulphate—of



-6 -

magnesia (MESO4) combines with water to form 'Epsom salts,! and renders
the woter unwholesome if present in large amounts,

Sodium(Na) is derived from o number of the importont rock=-
forming minerals, so that sodium sulphate and carbonate are very common
in ground waters, Sodium sulphate (Na2804) combines with water to form
'Glauber 's salt' and oxcessive amounts make the woter unsuiteble for
drinking purposes. Sodium carbonate (Na,C0z) or 'black alkali! waters
ore mostly soft, the degrec of softness deponding upon the ratio of
sodium carbonate to the caleium and mognesium salts, Waters containing
sodium carbonate in excess of 200 parts por million are unsuitable for
irrigation purposesl, Sodium sulphote is less harmfule

Inthe extreme 1imit of salts for irrigation is token to be 70 parts
per 100,000, but plants will not tolerate more than 10 to 20 parts per
100,000 of black alkali (alknline carbonates and blcarbonatesga. Frank
Dixey, in 'A Practical Handbook of Wator Supply', Thos. Murby & Co.,
.1931, pe 254.

~ Sulphates (S04) reforrod to in this roport are those of

calcium, magnesium, and sodium, and have been mentioned above in referring
to these radicals. They are alsc formed by oxidation of iron sulphides,
and, herce, it is not uncommon to find iron in sulphate waters.

Sulphates cause permanent hardness in water, and injurious boiler scale.
Sodium and magnesium sulphates are laxative when presemt in quantities

of more than 900 parts por million, The writers found that acclimatized
people could drink water containing as much as 2,000 parts per millioénm

of all three of the principal sulphates, but that when all were present

to 't(:lh L etlzfg't?sacoglfgto]he%oqb opoirt’cs por million the woter was commonly laxative.

Chloride (Cl) is a constituont of all matwral waters and is

‘dissolved in small quantitics from rocks. Waters from wells that penetrate
brinec or salt deposits contain large quantities of chloridc, usunlly as
sodiw hloride (common salt) and less commonly as ealcium chloride and
magnesium chloride, Sodium chlorido is o characteristic constituent of
SOWB.go, and any locally abnormal quantity suggests pollution from this
source’, However, such obnormol quantities should not; in themselves, be
teken ns positive proof of pollution in view of the many sources from
which -~hloride may be derived., Chlorides impart a salty taste to water

if presert much.in oxcess of 500 parts per million. In southwestern
Manitoba —vaters with os much as 3,000 parts per million of chloride are
used domestioally, though more than 1,500 parts per million is generally
considerou undesiroble, The following figures apply to chlorides: stock
will regnire less salt if the water bears 2,000 parts per million; more:
than 5,000 parts per million is uwnfit for humen consumption; more than
8,000 parts per million is unfit for horses; more then 9,500 parts per
million s too much for cattle; and more than 15,500 parts per million is
vxcessivg for sheep, Magnesium chloride, loss common than sodium chloride,
is very cgorrosive to metal plumbing,

Titrates (NOz) found in mround water are decomposition products
of organ'g mateorials; they arc not harmful in themselves, but they do
point to orobable pollution, It is recommended that a bacterial tost be
made on whter showing an appreclable nitrate content, if it is to be
used for domestic purposes. :

o5 talkalinityf, Calcium and magnesium corbonete cause harduness in water,

which may1oe partly removed by boiling., Sodium carbonate causes softness
£ 1t Yor—Sodimal .

in watersﬂ and is

%
garbonates (C0z) in water are 1nd1cated in the table” of’anulyses
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Bicarbonates (HCOz). Carbon dioxide dissolved in water
renders the insoluble calcium and magnesium carbonates soluble as
bicarbonates. The latter are decomposed by boiling the water, which
changes them to insoluble. carbonates,

Hardness is & condition imparted to waters chiefly by
dissolved calcium and magnesium compounds, It here refers to .the
soap~destroying power of water, that is, to the amownt of soap that
must first be used to precipitate the above compounds before a lather
is produced. The hardness of water in its original state is its total
herdness, and is classified as '!permenent hardness' and 'temporary
herdness', Permanent hardness remains after the water has been boiled.
It is caused by mineral salts that connot be removed from solution by
boiling, but it can bo reducod by treating the water with natural
softeners, such as ammonie or sodium carbonate, or.with meny manufactured
softeners, Temporary hardness cen be climinatod by boiling, and is due
to the presence, of bicarbonates of calcium end magnesium, Waters
containing large. quantitics of sodium carbonate and small amounts of
calcium eand magnesium compounds are soft, but if the latter compounds are
present in large quantities the water is hard, The following tablel mey

1Thresh, JeCs, and Boaleo, J4Fe: Tho Examination of Waters and Water
Supplies; London, 1925, p. 21,

be used to indicato tho degrco of hardnoss of o woter:

Total Hardnecss

Parts per million Charactor

0950.........a.-..........Very sof't
50-100'..O...‘.O'.'."...‘.. ..Modera'tely SOf‘t
100"150.:..0--';.-nooco--o-.oslightly hard
150-200“.“-............,.cModora.tely hard
200-30099..“@........-..g.cHe.rd.
300 - oo'o-n'ao-co-ooo--v.o.Ver hard

The above table gives the generally coceptod figures for hardness, but
the people of southwestern Manitoba have bocome accustomed to harder
waters, and the following tablc, based on about 800 field determinations
- 'of hardncss, by the soap method, is morc applicable:

Parts per million Character

0-100,......’...a.e..-....overy sof't
IOO-ISOeOooo-ogocoo-o-sc-aooSOf't
150"25000eooooceottooaoo-an.MOdOI’O.'bO].y hard
260=3500sses0000ss0000saesocsliard
550-500...-..-0.c100n-ocoooovery hard
500« 00-00o.-o-.oogooooo'.oEXOOSSiW].y hard

Waters having o hardness of up to 300 parts per million are commonly
used for laundry purposcs, In southwestern Menitoba, hordnoss ronges
. from less than 50.perts por- million to morc than 2,500 parts per
million,



PiRT II

TOINSHIPS 1 to 6, RANGES 22 to 25, WEST
PRINCIPAL MERIDIAN, MANITOBA
(Deloraine Area)

Introduction

An investigation of the glaciel geoology and the ground=-
weter resources of tps. 1 to 6, rges, 22 to 25, W, Princ, mer,,
was conducted in the summer of 1946 by E., C, Halstend, and in
the 1947 season by J. A. Elson,

Physical Features

Turtle Mountein extends for about 40 miles along the
International Boundary and for 8 to 10 miles north of the
boundary. When seon from o distance the surface appoors
fairly even and domewshaped, On tho summit o great many
lakes occupy depressions between hills of various sizes
and shapes. Nearly all the mountein is heavily forested,
The western end occupies tps. 1 and 2, rges, 22 and 23 of
the Delorainc aree, The highest poart of the mountain,
2,450 feet ebove sea-level, is in sec, 1, tpe. 1, rgo. 23,
Tho slope to the plain below is 800 fect in 6 miles,

Near Dand, three smnll lskes, the Chain Lakes, occupy a
posteglacial channel, Whitewater Lake occupios a shallow
saucer=like depression near Deloraine, and is bordered by o
mile or more of swamp lend; it does not overflow, and is fed
by intermittent streams from the summit of Turtle Mountain,

That part of the area north and west of the 1,800-foot
contour is part of the basin formerly occupied by glacial
Lake Sourise Souris River follows o narrow channel about 20
feet deep that crosses the northwest quarter of the area where
the sands of the former loke are now duned and covered
with shrubs and small poplar trees,
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Geology

Table of Formations

Age Formation Character Thickness
| Foet)-

Rocent Alluvium Stream~-laid mud, silt
sand and gravel

Pleistocens Teke deposits Silty clays, fine sands -
and silts, dunda sands, 0-50
assorted sands and gravel
in beaches and deltas

Glacial drift Till, clay, sand,
gravel, bculders,
assorted sand and
gravel in outwash -

plains 0~.400
Upner Turtle Mountain] Soft shale; lignite
Cretacoous Ravencorag beds, fine-grained
and white to yellowish =
Baloeocsne sand and sandstone- 300400

Boissevain Greenish grey sand-

stone and sand 100
Upper
Cretacoous Riding Mountain] Upner beds of medium

Bo light grey, hard,
giliceous shales
(odanah shale), with
same thin laysrs

of fine, blue aand
and bentonite beds;
lower beds of
slippery clay shale
that tends to slump 1,000 '




S

=10

——

!
|

Formation

B

Character

Thickness
(Foet)

Vernilion River

Dark grey and black
shales; comprising
three members:
Pembina (dark shale,
numerous bentonite
bands near base):
Boyne {grey,
calecarsoud shale,
non-~calcarsous dark
shale near base): -
and Morden (calcar-
eous speckled shale,
overlying dark grey,
non~calcareous,
blocky shals with
thin partings of
white sand)

80 -

140 -

190

Favel

Geey shale with whits
calcareous material,
some bands of limo=
stone; some benton-
ite

150

wor and -
oer Cret-
3ous

Ashville

Dark grey to black
shales with gilt and
sands

40

ver
s3taceous

Swan River

White to green
gandstone, Wlack
shale and silt

50

rasgic

Light grey to red
shals, calcarsous
sandstone, grey to
buff to brown
shales, light grey
limestone and
sandstone

380

‘assic or
lier

Amaranth

Red beds and gypsum

320
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Upper Cretaccous shales of tho Riding Mountain formation
outerop in the vicinity of Dand and Chain Lakes, and undorlie
the unconsolidated glacial deposits excopt on Turtle lountain,
An ebundant supply of sulty woater is recovered by wells that
roach agquifers at an approximnte clovetion of 1,450 feet above
sea=-level, in the Riding Mountain formation.  Overlying tho
Upper Cretaccous shales ot the base of Turtle Mountain is the
Boissevain formation of gruenish grey sandstone, which weathers
o yellowish, somewhat rusty colour, Only o few oxposures of
the formation have becn observed and its boundaries are little
knowne A series of shale and scndstone and somc lignite bods
of the Tertiary Turtle Mountain formation rests on the Boissevain
formotion on Turtle ountoin,

Glacial drift overlies all tie bedrock formations. It
varies in thickness from little or nothing to about 100 feet,
and consists mainly of till, The uyper 20 fect or more is a
greyish buff till, with mony boulders and lenscs of stratified
sands end gravels, A compect, impervious, bluc clay underlics
the greyish buff $ill end rests on bedrocke The upper till is
a source of a moderate supply of hard, clecr water reached by dug
wells that in some areas erc intermittent,

The area occupied by formor glacicl Lake Souris is coverod,
south of Souris River by e thin mantle of sand, and in places
woter-worked till forms the surface deposits. North of tho river,
the glacial-lake sands are duned, and the sands average 20 feet in
thicknesss Sandpoints can be used satisfactorily in the sand for
en ebundant supply of wator,

Water Supply

Aquifers in tho Riding Mountoin formation are reached by
drilled wells averaging 150 feet in depth, An abundant supply
of salty or alkali water is recovered, and is commonly under
sufficient pressure to risc 100 to 150 feet in the casing, This
water is useful mainly for stock, but & few drilled wells arc re-
ported to yield soft, clear water useful for domestic purposes as
wells  Good potable water is reached by dug wells that receive
water from stratified lenscs of sand cnd gravel within the upper
20 feet of till. TWhore this supply is lacking, deepor dug wells
may reach an aquifer at the contact of tho blue eclay and shale or
in the upper frectured surface of the shale. Dugoubts are c¢ssential
on most of the farms in the district near Waskada, Goodlands, end
Medoras Driven wells yield an abundent supply of hard, clear weter
and are used in thc northecst quertor of the area whore glacial~luko
sends 20 feet or more thick comprise the surface deposits,

Good water, though possibly coloured by organic matter, is
obtained from wells drilled into the sandstone and lignite that
underlie the surfece doposits around the base of Turtle Mountein,
Surface water is abundant on Turtle Mountain, whore many small lekos
£i1ll pot holes ond depressions in the surface depositse Streams
coming from this upland cerry good, fresh water, but the supply is
small and the streoms moy fail entirely in exceptionally dry secsons,
Whitewater Lake, near Deloraine, is fed by six intermittent streams
coming from Turtle Mountaein, Its water is saline, and on evaporation
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in dry seasons loaves o white oncrustation of salts around

the shorose Choin Lokes, noar Dond, are three smoll lakes fed
by intcrmittont streams, They drain north to Souris River, whieh
is also o sourcc of surfoce water for stocke.

Township 1, Range 224 Tho township is on tho surmit of
Turtle Mountain where the surfacc is irrogulor and dotted with mony
lakes, Wells averaging 7 fect in dopth are dug boside these lakos
in the Recont alluviume Those wells supply sufficiont water, which
has a characteristic hydrogen sulphide odour because of the presence
of decnying orgonic matter in the alluvium., The swrface deposits of
glacicl till are penctrated by dug and bored wells that roach aquifers
of sand and gravel, The dug wells avortge 15 foet in depth and supply
hard, clear water sufficiont for thirty head of stocke Bored wells
arc 18 to 68 feot in depths A well 42 feet deep, in NE.: section 30,
is bored into a pocket of gravel and averages 27 feet of hord, clear
water, Other holes, 90 and 100 feet decp, were bored on tho same
section and penotroted blue clay. Most farms requirc only o domestic
supply as the many lakes are sources of water for tho stock,.

Township 1, Rango 23, The principal weter-bearing zone is
tapped by borod wells 28 to 100 feet in depth, dug into glaciel till
that overlies the Turtle Ilhuntain sholo, sendstonc, end liymite~beoring
beds that rest on the Boissevain formation. The upper 20 fect or
more of the till is a yellow clay, underlain by bluo clay of variable
thickness below which lies a gravel aquifer that supplies hard, clear
water to most of tho bored wells, Those wolls are usually sufficiont
for forty head of stock.

In NE.% soction 36, a bored well 100 foot deep roached gravel
below 20 feet of yellow clay and 80 feet of blue clay. The well is
usually threec=quartors full of hard, alkali water, 1In SE.% section
54, a bored well 45 feet deep, carries cbout 15 feet of irom=-bouring
water, sufficlent for domestic usc only. In tho same seection, o
hole drilled to a depth of 225 feot roached sand bolow blue clay, and
for a few months was an artesian flowe.

Wells 10 to 25 feet deep are dug into the till and tap local
pockets and seams of gravel from which a supply of hard, clear woter
sufficient for thirty head of stock is usunlly obtained,  Springs
issuing from the outerops of lignite are found along the west side of
the township., The water may be coloured by organic matter, but will
supply seventy head or more of stock, Streams coming from the uplands
of Turtle Mountain carry good, fresh water, but the suyply is small and
the stroams foll entirely in exceptionally dry scasons,

Township 1, Range 24, The township is located on the west ond
of Turtle Mountain, Bolssovain sandstone underlies the surface deposits
along the base of the mountain at oan clovation of about 1,725 feet.

No wells are recorded that have been drilled to the sandstone, and

its water=-bearing possibilities are unknown in this township, The
township is covered with a recessional moraine composed of boulder
clay, silt, send, and gravel, Deoposits of gravel 50 to 60 feet in
thickness have accumulated along the south part of the tovmship, and
these are excellent aquifers, yieldinp moderately hard to soft water,
In the northwest corner of the township, ground moraine and lake clays
form the surface deposits. Dug wells 10 to 25 foet deep tap local
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pockets of sand and gravel in those doposits and yield o small
supply of hard, clear, commonly alkali water, Of the aixty
wolls rocorded twenty~eight, ranging from 30 to 80 feet in depth,
are bored to sand aquifors below blue clay. Throughout tho
township, o sufficient supply of water is available and dugouts
orc not common,

Township 1, Range 25, The surface deposits arc ground
moraine except in the southeast quarter whero shallow water-laid
deposits of silt, sand, and gravel are prcsont. Two water-bearing
zones are present. Tho upper one is reached by wells 10 to 25 feet
deop dug to local pockets of sand and gravel in the ground moraine.
Hard, clear, commonly elkali water is pumped from this zonec, but
dugouts are needod to supply stock water,

The second water~bearing zone, in the underlying shale, is
roached by bored and drilled wells 50 to 120 foet doeps  The upper
froctured surface of the shale supplies alkali water usually sufficient
for thirty hend of stocke In SWez section 15, o bored well 68 feet
deop roaches o zonoe of boulders overlying the shale, and carrios on
the average 20 foet of water, which is concentrated with chlorides and
sulphates of sodium, In the samc section, two other weolls wore bored
to a dopth of 68 feet, a fourth woll was drillod 145 foet and reached
shale at 75 feet where o smnll pocket of gas was oncountored, but no
water, In NE.4 section 17, a drilled well 73 feet deop was first
bored through 65 feet of blue clay then drilled through a foot of shale,,
o foot of sand, 2 feet of shale, and thon a zono of fine sand that
yields soft water under sufficient artesian pressure to rise 48 foet
in the casing, Sections 3, 4, 6, 8, 29, 33, and 34 have no wells,
and depend entirely on surface run-off collocted in dugoutss

Township 2, Range 22, The surface deposits of the township
are ground moraine and recessional morainc. Boissovain sandstone
outerops along the base of Turtle Mountaoin and is present below the
1,750=foot contour. The till overlying the Boissevain sandstone is
about 60 feet thick; the uppor 20 feet is a yellow cley with lenses
and pockets of gravel, and is underlain by a relatively impervious
clayes The principal water-bearing zone lies at the base of the blue
clay, where bored and dug wells averaging 60 feet in depth reach an
aquifer of fine sand or gravel thot yields hard alkali water commonly
sufficient for fifty head of stocke 1In W.g sectlon 22, o bored well
70 foot deep penetrated 30 feet of yellow clay, and reached gravel at
70 fest, This gravel yields hard, clear water with some iron salts
and an average temperature of 449F, It is sufficient for seventy head
of stocke.

Other wells are dug to depths of 15 or 30 feet, and yield an
average supply of hard, alkali water from lonses and pockets of sand
end gravel included 1n the yellow clay or at the contact of yellow and
blue clay., In NE.4 section 9, a woll 28 feoet deep reaches a gravel
seam betwoen yollow and blue clay ot o depth of 15 feots. The level
of the water in the well is usually 13 feet from the surface of tho
ground or 2 feet obove the aquifor, The temperature of the water is
42 F and is sufficient for twenty=-five head of stock even in periods of
drought, In SW.%-sectlon 36, o well 38 feet desp roaches fine sand
below yellow eclay, The well averagos 4 feet of hard, clear water with
a temperature of 449F, and pumping tosts gave 180 gallons an hour,



Township 2, Range 23, The ground moreine of the south part
of the township is underlain by Boissevain sandstone, and is
composed of yellow and blue cloy with local pockets ond lenses
of stratified sands and gravels, The north part of the towne
ship is covered with glacialwlako clays, The till yiolds hard,
clear, alkali water that is reached by dug and bored wells 15 to 77
foet in depth. Tho aquifers are sand and gravel lenses below bluo
clay or within the uppor yellow clay. In NE,% section 12, a bored
well 77 feet deep carries 10 feet of water sufficient for twenty-five
head of stock, '

In that part.of the township underlain by Boissevain sandstone,
sections 7, 16, 17, 18, 21, 22, 24, 25, and 26, dug end bored wells
15 to 50 feet deop tap aquifers of white sand underlying blue clay.
This orea hes an abundant supply of soft, clear, iron-bearing water
sufficient for one hundred head of stock, Farther north, in the area
coverod by glacial-lake clays, dug wells averaging 18 feet in depth
yield a small supply of slightly alkeli water sufficient for ten head
of stock,

Wells were drilled in sections 22 and 32 to depths of 263 and 200
feet respectively, Both wells were drilled into shale of the Riding
Mountain formation. The 263=foot well yields soft, calcium sulphate
water sufficient for twonty head of stock and the 200=foot well
(bedrock at 90 feet) yiolds snlty water sufficient for only four head,

Township 2, Range 24, Tho township has gently undulating
topography accented by dbroad valleys and low hills, The surface
deposits are ground moraine, except for that part included in
sections 13, 14, 23, 24, 25, and 36, whore glacialwlake clay is prcsent,

The town of Goodlands, in section 3, has no water supplyj
water for the town is drewn from o well 1} miles west of the town,
Several wells have been dug, averaging 40 feet for bored wells and
8 to 15 feet for dug wells,but eny water obtained was too alkali for
domestic use,

The dug wells in this township average 14 feet in depth, and
commonly yield water from the greyish buff or blue clay. In section
6, a lens of gravel, at least 14 feet thick, crossos the section, and
three wells dug in this aquifer yield an abundant supply of herd,
clear water, The supply of potable water is limited to aquifers
of locel sand and gravel that are exposed at the surface, In
sections 23, 24, 25, and 26, dugouts only are used. Dugouts are
needed on all sections, although numerous sloughs are seen throughout
the townshipe A drilled well in section 21, 125 feet deep, reached
bedrock at 90 feet and yields hard water with a sulphur odour., The
well is not used,

Township 2, Range 25, The problem of water supply was
greatly helped whon dugouts were excavated in this township. Twelve
sections are entirely dependent on the surface run-off, collected in
dugouts, to supply water for stock ond domestic uses other than drinking,
Drinking water is hauled from centres of supply and stored in cisterns
on the farms,




- 15 =

The surface deposits are ground moraine, which averages 60
foet in total thickness. The upper 10 to 15 fect of the moraine
is a yollow clay with very little sand end gravel, below which lies
the impervious blue clay. The dug wells average 15 feot in depth,
and yield a smnll supply of alkali weater,

In sections 1, 12, 18, and 22, and along the border of the
recossional moraine in the north part of the township, the deposits of
outwash gravels are about 12 feet thick and commonly cover & large
enough area to allow sufficient intake of rainfall to supply enough
potable water for local needs,

Bedrock is reached ot 60 feet on the average, and no water is
available at the contact of the blue clay and shalo. Drilling into
the shale has located a few smnll pockets of gas, but no weter, Holes
drilled 200 to 215 feet in depth, in section 5, were dry, and in section
8 a drilled hole 200 feet deep encountered gas. Other holes ranrging
in depth from 100 to 308 feet were drillod in scctions 26, 33, 24, ond
354 A well drilled in SWe: section 33 is 211 feet deep and supplies
about 2 barrels of salty water a day, used only for stocke.

Township 3, Range 22, Whitewater Lake occupies tho northeast
quarter of the township, The lake is shallow, and is surroundcd by
o swompy border about a mile wide, The surface deposits of the
rempinder of the township are lake clays and silts overlying yellow
and blue clay. The south part of the township is underlain by
Boissevain sendstone, and the surface deposits arc ground moraine and
outwash gravels, Dug wells averaging 15 feet in depth are supnlying
sufficiont water for thirty-five head of stock, In SEy% section 6,
o dug well 14 feet deep in o deposit of outwash gravel yields on abund-
ence of hard, cloar water, which is houled into the town of Delorcine
and distributed for domestic use, Wells 35 to 50 feet deep arec bored
to sand and gravel beds below blue clay ond supply slightly alkali water
sufficient for thirty hoad of stock.

Along the west side of the township, in sections 19, 20, 30, 31,
32, and 33, drilled wells 90 to 180 feet deep reach bedrock about 90
foet below the surface, The wells in sections 31, 20, and 19 are 180
aend 160 feet deep, and yield salty water, with & conccntration of
sulphate salts, but supply fifty head of stocke The other drilled
wells yield a softer woter and of equal abundanccs In SW.% scction 2,
o drilled well 180 feet deep reached bedrock at 80 feet, and yields o
limited supply of hard, clear water sufficient for twonty hoad of stock.

Township 3, Range 23, Two water-bearing zones are present in
this towmship., The upper zone is reached by dug wells that average
16 feet in depth and yield sufficient water for thirty head of stock.
These wells are dug to pockets of sand and gravel within the yellow olay
of the ground moreaine. The wells are used mostly for domestic purposes
end are not pumped excessively,

The second weter~bearing zme is at an elevation of about 1,600
feet, and is within the .shalc of the bedrock, This aquifer ylelds
abundant woter for seventy head or more of stock. It is salty and
unfit for humon consumption, but useful for stock., Forty=two wells
have been drilled to this aquifer. Thoe artesian pressure varies greatly
throughout the area. The water in some wells is under sufficient
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prossure to rise 200 foet in the casing, and in others only

100 foet., A flowing well drilled in Deloraine, in 1890, was

1943 feet decp, and yielded salty water from the Lower Cretaceous,
Swan River formation, Of the forty=-two wells drilled, four are

50 to 150 feet deop; twenty-two are 150 to 200 fect doop; twelve
are drilled 200 to 250 feet; and three are drilled to a depth of 260
to 300 feet! Thesc wells assure an ample supply for stock, and
the problem is to find a satisfactory supply for domestic needs.

Township 3, Rango 24, An intermittent creek, tributary
of Souris River, flows north across this township over surface
deposits of recessional and ground moraine. The chiof woter-bearing
zone lies within the bedrock ot an elevation of 1,440 feet, The
zone is reeched by drilled wells 100 to 200 feet deep, drilled 50 to
150 fcet into the bedrock, The thirty~-four drilled wells recorded
in this township yiold cn abundant supply of salty water useful only
for stock, The water is under sufficient artesian prossure to rise
as much os 1850 feet in some wells, but none overflows,

A supply of woter for domestic use is found on some sections
by digging wells 12 to 20 feet deep into the yellow cley of the
surface deposits, where a smnll supply is recovered from lenses and
pockets of sand and gravel, Dugouts ore¢ found on nearly every soction,
and o domestic well is dug about 6 feet from the dugouts This
procedure is unsatisfactory, but is widely usedy A wuter~bearing
zone may be found at the contact of the bedrock and blue clay, but
the water will probably be salty., In SWeF section 24, a borod well
reached bedrock at 60 feet and obtained 2 feet of very solty water
useful only for stock,

Tomnship 3, Range 25, In the south part of the township, in
sections 1 to 13 inclusive, the only water<bearing zonc is reached
by drilled wells 100 to 150 feet deep that yield salty water useful
for stock only. The aquifer lies at an elevation of about 1,420
feet, and is in shale, The water is under sufficient artesian
pressure to rise within 30 feet of the surface of the ground, For
o domestic supply, dug wells in the drift have proved unsatisfactory,
and dugouts ere excavated, with a dug well beside each dugout,

In sections 25 to 36 inclusive, bedrock lies on the average 18
feet below the surface, Dug wells to the top of the shale yield a
sufficient supply of potable water, Drilled wells averaging 80 feet
in depth are drilled for a supply of stock water that is salty,

Tcownship 4, Range 22, The woter=beoaring zone is in bedrock,
and is reached by drilled wells, The quantity of the water is
sufficient for fifty to seventy-five hend of stock, and the quality
is variable, some well water being fit for domestic use, some very
salty, and some soft. A total of forty-six drilled wells is recorded,
and these are drilled to depths of 150 to 200 foet, Eleven of the
wells yield soft water from an aquifer at an elevation of about 1,480
feet, end the others yield hard, alkali or salty water from an aquifer
at an elevation about 1,450 feet above soa-level.

Only five dug wells are recorded, and these are in gravel pockets
that yield o dopendable supply of hard, clear water, Wells have been
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bored 18 to 59 feet, but arc not satisfactory as the supply
is limited, Bedrock overages 90 foet bolow tho surface, and
is overlain by an impervious bluo clay.

Township 4, Range 23, The principal water-bearing zone
of this township lios within the bedrock and is reached by drilled
wells 80 to 200 feet deep. The water is hard, alkali or soda, and
under sufficient artesion pressure to rise within an average of
25 feet from the surface, Five wells report soft water that can
be used for domestic as well as stock purposes, but the remainder
ore used for stock only, and many are sufficient for eighty head, The
domestic wells are dug into the recessional morcine that forms the
surface deposits. The moraine ranges from O to 25 feet in thickness,
and water is rocovered from the contact of the till and shale as well
as from the local lenses and pockets of sand ocnd gravel, Some of the
dug wells supply alkali water, but most of thom yield o sufficient
supply of potable water, Twenty-olght drllled wells are recorded,
end all are in bedrock except a well in NE.,+ soction 24, which was
drilled to a depth of 100 feet in gravel, and yields an abundent supply
of hard, clear water.

Towmship 4, Range 24, The surface deposits in the southenst
quarter are recessional moraine overlying shale that lies within
25 feet of the surface, In sections 2, 3, 4, 6, 9, and 10, drilled
wells 40 to 150 fest deep reach an aqulfer of salty water in the
bedrock: One drilled well} in section 10, 74 feet deep, yields soft
water under sufficient pressure to rise 860 feet in the casing., Dug
wells are also used in this part of the township, and are dug to depths
of 32 feet, where aquifers of broken shale, groavel, ond till yield a
sufficient supply of potable water. 1In section 7, a hole drllled
160 feet was dry., In sections 18, 19, 20, and 27, and in SW,: section
35, many holes have been dug and all were dry and penetrated
impervious blue clay, In sections 27 to 36 inclusive, the surface
deposits are glacial-lake clays and sand, Dug wells 13 to 18 feet
deep dug into the sand and clay yield an abundant supply of hard,
clear water. In soction 34, o sandpoint is used., A dug well
30 feet deep, in SE.4 section 27, ylelds an ebundent supply of hard,
clear water,

Township 4, Renge 25, Souris River crosses the northwest
corner of the towmship in sections 30, 31, and 32, Its valley is
bordered by deltaic gravel deposits about 2 miles wide, on the south
side, One tributary flows west across the township and emptics into
Souris River in section 30, The remninder of the township is
relatively flat, and glacial=lake sands comprise the surface deposits,
Along the south side, on sections 1, 2, 4, and 5, drilled wells,

70 to 104 feet deep, reach shale at an average of 20 foet below the
surface, and are drilled 50 feet or more into the shale to an aquifer
that yields an abundant supply of salty woter suitable for stock only.
The water rises within 25 feet of the surfaca,

The chief water-bearing zone is reached by dug wells averaging
15 feet deep, dug into the sonds and gravols of the deltaic gravel
and lake=bed sands. An ebundant supply of hard, clear water is
obtained. In SW.F scction 16 and in section 12, several attempts to
secure woater have failed and dugouts are used,



In the village of Napinka, wells 12 to 30 foct deep yie}d
on sbundont supply of hard, clecr water from tho surfaco sopda’
ond gravels, Sandpoints are also useds One well was drilled
to a dopth of 125 feot, and reached shale at 60 fect, The water
was salty and under sufficient prossurc to risc within 15 feet of
tho surfoce,

Township 5, Range 22, The township is crossed by .o post-
glecial valley, the bottom of which is covered with wutersworkod
till, The south peart is gently rolling p~ourd moraina, ~ Wells
9 to 28 feet deep are dug to the top of the bedrock, and yield
hard, clear water from the upper fractured surface. Wells aro
drilled 100 to 165 feet deep, in bedrock), and yield hard, soda,
or slightly alkali water. The water is useful for domestic as
woll as stock purposcs, and affords an abundant supply.

Township 5, Rongo 23, Bedrock outcrops in the south along
tho cboandoned chanhol now occupied by Chain Lokes. Ovorlying
the bedrock, tho ground moraine varics in thickness from a thin
mentle of drift to moreo than 20 foet, In secctions 1 to 15, drilled
wells 66 to 165 feet doep yield abundant hard, clear, slightly salty
waters The principal water=bearing zme of tho shale in this
township is rcached at an average depth of 80 feot bolow the surface.
Wells dug to the uppor fractured surface of theo bedrock supploment
tho houschold supply.

In tho north part, the surface doposits are of sand and water-
worked till. Dug wells avercging 18 feet 1n depth commonly carry
4 or 5 feet of herd, cleor water, In NE.: section 34, o sandpoint’
woll, 25 foot deoep, yields 15 gallons & minute, In SE% scction 34,
seventeen wells wero dug in 1942 in secarch of a water supply for the
Hartney Airport, The wells were dug to depths of from 12 to 40 feet
and only two ylelded any wator, One well, 40 feot deep, reached
shale at 37 feet, and the other was a dug wcll, 22 feet deop, in sand
ond gravel.

Dugouts are the only source of supply in sections 17, 18, 19, 25,
30, and 33+« In soction 32, a drilled hole 194 feet docp was dry.
In I\IE.‘L section 29, a well was drilled 72 feet and roached an aquifor
at o depth of 60 feet that supplied salty wator under sufficient
pressure to rise 56 feot in the casing., This supply was depleted
in 6 months time, ond the well is now dry.

Township 5, Range 24, Two small creecks flow north across the
township and empty into Souris River where it crosses tho northwost
corncre The surface deposits of glacial=lake sands and ossociated
silt are reolatively thin and overlie an imporvious blue oclays, Dug
wells 12 Yo 35 feet deep,which yiold a good supply of hard, cloar
woter from sand, are found in sections 2, 5, 12, and 27 Throughout
the remainder of the township the only wells arc those boside dugouts,
Soveral test holes have been dug, but all are into blue clay, end any
woter recovered was too alkali for use, No record was roported of
drilling operations, but wells drilled to bodrock might lead to o
supply of water for stock,
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Township 6, Range 25, Souris River follows o channel across
this township, entering in scetion 5 and leaving in section 25,
Recent alluvium is found along the river valleoy, and deltaic gravels
and glacial-lake sands form the surfacc doposits olscwhorees  Low
sand dunes, covered with small poplar treos, trend southeast across
the township. Dug wells ond sandpoints 12 to 18 feet deep yield
an obundant supply of hard, clear wator,

Township 6, Range 22, The principel water-bearing zone is
within the greyish buff till underlying the shallow surfaco sendss’
Dug wells averaging 18 feet in dopth rocch aquifors of sand end
gravel within the greyish buff till, The supply is not plentiful,
ond many of the wells are noarly dry by the ond of the summor months.
The water is hard, clear, and at an arproximate temperaturo of 44°F,
Dugouts are necessary for a stock supply.

A well drillod to o depth of 215 feet in NE.3 section 25,
yields salty water, and the well is not used, In NE.%-section 36,
a drilled well 150 foet deep reachos on aquifer in shale at 120 feot
boelow the surfece, The wotor rises 135 feet in the casing, ond is
salty ond used only for stocke

Township 6, Range 23, The surfacc deposits are glacicl=lake
sandsy in the northwost quarter of tho township they are duned and
covered by o dense growth of small poplar trecss In that port of
the township north of Souris Rivor, on abundant supply of hard, cleer
water 1s recovered by means of sondpoint wells averaging 20 feet in
depthe  South of the river, water is not plentiful, and dug wells
20 feot or more in depth, dug into till, yield an insufficient supply
of very hard, clear, alkali woter, and dugoubs arc needed for o stock
supplys In section 6, several test holes were dug, averaging 27 feet
in depth, and all were dry and in blue clay,

Township 6, Range 24, The surface deposits arc glacial=lako
sands that are dunod and now coverod with & dense growth of small
poplar treecs, Dug wells and sandpoints, 12 to 20 feet in depth,
yield an cbundant supply of hard, clear, iron~boaring water, Souris
River crosses the southenst quarter of the township and is o source of
water for the stock,

Township 6, Range 26, Sandpoint wells, 14 to 30 feet deep,
are in use everywhere in the duned sands of the surface deposits, and
yield an abundant supply of hard, clear woter, which commonly carries
abundant iron salts, The sands are cooarse to fine; the finer sands
roquirc o sandpoint with a screen of 80 mesh, and the coarser sands
& scroen of 60 mesh,

Discussi:n of Water Analyses

The results of analyses of twelve samples are tabulated on the
following pege. . Samplos No. 11 and Nos 12, from the Hartney Airport,
at Hartney, wero analysed by the National Testing leboratories,
Limited, Winnipog; other samplos were analysed by the Bureau of Mines,
Ottawae



Each sample is actunlly reprosentative of only & smnll area,
In goneranl, the water from drilled wolls that reach aquifers in
the shale has & high proportion of totel dissolved solids, the
chloride or sulphato predominating to make the water salty as with
ordinary salt woter, or alkaeli, as with magnesium sulphate, Epsom Salts,

The total hardness of water is determined by the soap-destroying
power of the salts present, ond affects the utility of the water for
most domestic purposes, Colcium (Ca.) hardness is temporary hardness,,
and can be removed by boiling, but magnesium (Mg.) hardness is
permonent., Semples, Nos 3, 5, 6, and 8, will, upon boiling, become
softer and more suitablo for laundary purposes. For further
interpretation of analyses of water, See Part I, pages 5, 6, and 7,
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Rocord of Wells

The woll records of this area follow in tabulated form,.
A commentary on thesec has been mado on pogo 1 of this report,

As o general rulo, the depth to tho 'Principal Water=~bearing
Bedt® has been taken as the total depth of the well, and its elevation
is given as such, This commonly applies to wells drilled in the
bedrocke Digging or drilling is commonly eontinued until a good
supply of water is obtainod and bhon operations are stoppeds In
shallow surface deposits, ospecially thoso that are sand, the wells
are dug o short distance below the water-table in dry sonsonse  The
level of the water=table changes about 2 feet each year in near=
surface deposits of wide oxtont, but moy riso or fall as much as
8 feet during a wet to dry lO=yoar oyclo.

Not every well in tho area is recorded because of lack
of avoilable informntion on many wells, especially those on farms
that have recontly changed ownership, Wells that are dug beside
dugouts are not included in tho woll records,

&



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

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