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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY

OF NO. 50

SASKATCHEVWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
e 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 Geological Survey
began an extensive study of the problem from the standpoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 square miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically examined, records of approximately
60,000 wells were obtained, and 720 samples of water were
collected for analyses., The facts obtained have been
classified and the information pertaining to any well is
readily accessible. The examination of so large an area
and the interpretation of the data collected were possible
because the bedrock geology and the Pleistocene deposits
had been studied previously by McLearn, Warren, Rose,
Stansfield, Wickenden, Russcll, and others of the Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well drillers assisted comsiderably 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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Publigation of Results

The essential information pertaining to the groun@

water conditions is being published in reports, one being issued
| for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipelities and ‘o certain
Provineial and Federal Departments, where they can be consulted
by residents of the municipalities or by'other persons, er they
may be ebtained by writing direct to the Direotor, Bureau ef
Economic Geology, Department of Mines, Ottawn. Should anyone
require more detailed information than that contained in the
reports such additionel information as the Geolegical Survey
possesses can be obtained on application to the directpr. In
meking such request the applicant shoﬁld indicate the exaot
location éf the area by giving the quarter section, towmship,
renge, end meridian concerning which further informetion is
desired.

The reports are written principslly for farm
residents, muniocipal bodies, and well drillers who are either
planning to sink new wells or to deepen existing wells,
Technical terms used‘in the reports are defined in the glossary,

How to Usze the Report

Anyone desiring information about ground water in
any particular locality should read first.the part dealing
with the'municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is‘interested. At £he same time heé sheuldistudy the
two figures accompanying the-report, Figure 1 shows the
surface and bedrock geology as 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

elevation called "ocombours®, The elevation above sea~level



is given en seme or all of the contour lines en the figure,

If one intends to sink a well and wishes to find
the epproximete depth:to a water-bearing horizon, he must
learn: (1) the elevation of the site, and (2) the probable
olevation of the weter-bearing bed. The elevation of the well
site is obteined by marking its position on the mep, Figure 2,
end estimeting its elevation with respect to the two contour
1ines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table °€
Well Records accompanying each report oan-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 elevation at
the well-site.}' If the water~bearing horizon is in bedroock
the depth to water can be estimated fairly acsurately in this
way. If the water-bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glaciml debris, however, the
estimoted elevation is less reliable, because the water-bearing
horizon may be inclined, or may be in lenses or in saend beds
wiich may lie at varleus horizens and may be of small lateral
extent. In calculating the depth to water, care should be taken
that the water-bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

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

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

the map end repert dealing with the adjoining:
municipality should be consulted in order to obtain the
needed information about nearby wells,
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of Well Records 1t is also possible to form some idea of the
quality snd quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

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

Alluvium. Deposits of earth, clay, silt, sand,
gravel, and other material on the flood-plains of modern stresms
end in leke beds.

Aquifer or Water~bearing Horizon. A water-bearing

bed, lens, er pocket in unconsolidated deposits or in bedrook.

Buried pre-Glacial Stream Channels, A chennel

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

Bedreck, 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 ceal bed., A deposit ef
carbonaceous material formed from the remains of plants by
partial decomposition and burial.

Contour., A line on a map joining points that have
the same elevation above sea=level,

Continental Ice-sheet. The great ice-~sheet that

covered most of the surface of Caneda meny thousands of years

age.
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Escarpment. A oliff or a relatively steep slope
separating level or gently sloping areas.

Flood-plain. A flat part in a river wvalley

ordinarily sbove water but covered by water when the river 1s
in flood.

Glacial Drift. The loose, unconsolidated surface

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

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

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

(2) Terminal Moraine or Moraine, A hilly tract

of country formed by 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 gravol plains or

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

(4) Glaclal Lake Depositss Send and clay plains

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

Ground Water., Sub=surface water, or water that

occurs below the surface of the land.

Hydrosbatic Pressure, The pressure that causes

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

Impervious or Impermeable. Beds, such as fine clays

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

the ground 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 sandstons.

Pre=Glacial Laend 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 aend wind since the disappearance of
the continental ice-sheet,

Unconsolidated Deposits, The mantle or cevering

of alluvium and glacial drift consisting of loose sand,
_ gravel, olay, and boulders that overlies the bedroock.

Weter Table., The upper limit of the part ef the

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

Wells. Holes sunk into the earth so as to reach a
supply of water. When no water is obtained they are referred
to as dry holes, Wells in which water 1s encountered are of
three classes.,

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

called Flowing Artesian Wells,

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

Flowing Artesian Wells,

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

. the water teble. Thess wells are called Nene~Artesian Wells,
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formation. The name given to a series

of gravel and sand beds which have a maximum thickness ef 50
feet, and which occur as isolated patohes on the higher parts
of Wood Mountain. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formastion,

Cypress Hills Formation., The name given te a series

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

Ravenscrag Formation, The name given to a thick

series of light-coloured sandstones and shales containing wne
or more thick lignite coal seams, This formation is 500 te
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal coal deposits of the province
occur in this formation,

Whitemud Formation, The name given to a series of

white, grey, and buff coloured clays and sands. The formation
is 10 to 75 feet thick, At its base this formation grades
in places into coarse, limy sand beds having a maximum thick-

ness of 40 feet,

Eastend Formationes The name given to a series of
fine=grained sands and silts, It has been récognized at
verious localities over the southern part of the provincs,
from the Alberta boundary east to the escarpment of Missourl
coteau, The thickness of the formation seldom exceeds 40 feets

Bearpaw Formations, The Bearpaw consists mostly of

incoherent derk grey to dark brownish grey, pertly bentenitic

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

lower part of the formation. It forms the uppermost bedroock
formation over much of western and southwestern Saskatchewan
and has a meximum thickness ef 760 feet er somewhat more,.

Belly River Formation. The Belly River consists

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

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

Merine Shale Series., This series of beds consists

of dark grey to dark brownish grey, plastioc 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 areae



~10-

WATER~-BEARING HORIZONS OF THE MUNICIPALITY

Rural Municipality No. 50 comprises an area of 324
square miles situated on the southern flank of the Cypross Hills
uplands in the southwestern part of Saskatchewan. The municipality
consists of nine townships, describod as tps., 4; 5, and 6, ranges
22, 23, and 24, W. 3rd mer., The centre of the area lieg approxi-
mately 44 miles east of the Alberta-Saskatchewan boundary and 27
miles north of the International Boundary.

The land surface, although irregular and deeply eroded
in some places, rises in a general northerly direction fram an
average elevation of about 3,100 feet above sea-level, along the
southern border, to olevations as great as 3,700 feet on the lower
slopes of the Cypress hills in the northern townships. Frenchman
river, formerly known as the Whitemud, flows in an easterly
direction across tho northern part of the municipalitye. The river
is deeply entrenched in a wide, stecp-banked valley, the bottom of
which lies at an elevation of about 3,125 feet above sea=level
where it enters the arca on the western side, and at an elevetion
of about 175 feet lower where it crosses the eastern border of the
municipality. The valley floor varies from a quarter of a mile to
a mile in width, and is farmed in some places. A wide, flat-bottomed
coulée extends fram Frenchman River valley southward on the western
side of the area, and opens out to form a lowlands flat in the
southwestern part, in the vicinity of sec. 18, tp. 5, range 24.

The northern six townships of the municipality have
been mapped topographically in detail and the variations in the
leand surface are indicated by means of 100-foot contour lines, on
Figure 2 of the accampanying map. Unfortunately, no topographic
map exists for the three southern townships. Elevations cited for
this part of the area were ascertained by means of aneroid yarometers

during the course of tho investigation, and as appreciable errors
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are bound to occur such elevations can be regarded as only approxi-
mate,

The Lethbridge~-Weyburn line of the Canadian Pacific
railway follows Fronchmen River valley, from the northeast corner
of the municipality to sec. 16, tp. 6, range 24, and thence extends
'south and southwest along the broad tributary coulée referred to above
to cross the western border of the municipality, in sec. 18, tp. 5,
range 24. The village of Ravenscrag, situated in Frenchman River
velley, in sec., 19, tp. 6, range 23, is the only trading centre in
the area, although railway sidings also occur at Palisade, about
6 miles southwest, and at Knollys, 8 miles east of Ravenscrags

Although water supplios of the township are obtained
chiefly from wells sunk in the unconsolideted Recent end glacial
drift deposits and the underlying bedrock formations, Frenchman
river and several, small, spring~fed, northern tributaries also
serve as a major source of water supply for stock, in the northern
townships. Small sloughs are quite plentiful in some parts of the
southern two~thirds of the municipality, but these generally dry
up in midsummer, end cannot be depended upon for a permeanent stock
water supply. The presonce of numerous small draws and coulées in
this part of the area, however, provides excellent sites for the
consbruction of dams and reservoirs in which pert of the surface

run~off may be conserved for use through the dry seasons,

Water-bearing Horizons in the Unconsolida®ted Deposits

The unconsolidated deposits overlie the bedrock and
consist of Recent stream doposits and glacial drift. The stream
deposits were laid down in the stfeam channels during flood periods,
and consist chiefly of silts and fine sands interbedded in places by
coarser sands and gravels, The stresm deposits are best developed
in the bottom of Frenchmen River wvalley, where they attein a thickmess
of 30 to 40 feet, or possibly more in some places. As the river has

a relatively low gradient its flood-plain deposits consist mostly of
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fine sediments, such as would be carried away by a swifter flowing
stream.

Wells sunk to depths of 15 or 20 feet in the valley
bottom yield adequate supplies of hard and generally "alkaline"
water, The mineral salt content, however, is rarely so great as
to render the water unfit for drinking. These water supplies are
being used by the residents of the village of Ravenscrag for both
domestic and stock use. A bettor quality of water is obtained at
some places along the northern edge of the river flats, where
deposits of coarser sands and gravels have bcon washed down from
the uplands by tributary streams. Recent deposits also occur in
the small coulées and draws in other parts of the municipality,
remote from the river valley. Some of these streem channels have
steep gradients and their deposits are not sufficiently thick to
hold eny large ground water supplies. Wells sunk to depths of 15
to 20 feet, at several places, however, yield moderately large
supplies of water. The aquifer is gencrally & bed of sand or
gravel, buried under 5 to 10 feet of clay. Such waters are, as
a rule, hard, and are quite suitable for the household drinking
supply.

The glacial drift forming the unconsolidated deposibs
throughout the remainder of the municipality was distributed unevenly
over the surface of the bedrock by a great continental ice;sheet
that advanced in a general southwesterly direction over the province
of Saskatchewan many thousands of ycars ago. The surface of the
glacial deposits in those places whore the front of the ice~sheet
remaeined stationary for a considerablo period is characterized by
numerous, smell, irregularly sheped hills and undrained dcpressions.
This type of glacial drift topography is kmown as moraine, as
distinguished from the more gently rolling to level till plains.

In this mmicipality moraine covers a large area of more

or less circular outline in the central part, extonding southwestward”
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to the southorn border of tho muniecipality. The remaining area of
the township, including the deeply eroded northern townships, and

e narrow belt of plain extending along the east, west, and part of
the southern borders, are coverod by e less irregularly rolling
depoéit of glacial till. Small, isolated, moraine-covered areds
Also occur on the borders of the municipality woest of Palisade, and
north and ssutheast of Inollys.

The glacial drift consists largely of derk grey boulder
clay becoming lighter grey to brownish érey in the weathered zone
near the surface, ©Small, irrogular pockots of sand and more rarely
gravel occur sparsely interspersed through the upper 20 feet of
the drift. These porous beds are usually most plentiful in hilly
moraine~covered areas and in the eroded part of the till plailns.

Such pockets are generally concentrated in the depressions between
the hills and at the bases of steep slopes, and are formed from
neterials washed down from areas of higher elevation. In the absence
of many wells penetrating into the bedrock in this municipality.

it is difficult to estimete thc lateral varigtions in the thickness
of the drift. It is approximately 75 feet thick along the southern
boundary and probably someowhat thickor in the moraine-covered central
parts. Along the northern rolling slopes, however, erosion has
removed much of the drift and in meny places it is entirely absent,
allowing the bedrock to outcrop.at the surface. Wells encountering
these porous beds usually yield small to moderate supplies of water,
Most of the waters are hard, and are rarely too highly mineralized
for domestic use. These wells are affected by seasonel changes end
may fail in dry years or during the winter months. Residents in
search of these water supplies are advised to prospect with a small
test auger, otherwise it may be necessary to sink several wells before
a suitaeble water supply is located. As the cost of sinking a shallow
well is relatively small many residents have increased their water

supply by digging several wells in different parts of their property.
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More oxtonsive beds of sand and gravel lying at, or noar,
the conbact of the glacial drift with the uﬁderlying bedrock forma-
tions also form a water-bearing horizon in some parts of the
municipality. This horizon is oncountered by wells in the midwestern
part of the arca, at depths ranging from 40 to 75 feet fram the
surfaco, Ap attempt is mado to outline the ocastorn limits of this
horizon, by mcans of the "A" linc, shown on Figure 1 of tho map
accompanying this roport. The horizon is known to form the aquifer
of on extensive artesian basin in the municipality bordering on the
wost, Tho water pressure decreasscs toward the eoast, so that in
this municipality wells situated in secs. 4, 5, 6, and 19, tp. 5,
ronge 24, encounter watcr under little or no hydrostatic pressure,
suggesting that these wells lie at the northeastorn edge of tho
basin in this part of the area. This supposition is strengthened
by the reported occurrcnce of dry gravels at the base of the drift
in two bedrock wells sunk in sections 16 and 17 of the same township.
The southern and eastern limits of this horizon are not well defined
in township 4, range 24, owing to the scarcity of deep wells in this
part of the municipality. Wells located in sections 30 and 32 show
a slightly increased hydrostatic pressure on the woter as compared
with the wells farther north. This horizon can normally be expéoted
to extend through the lowland area in the mid-western part of this
township. The mineral salt contont of the water from this horizon
verics widely from placc to placc, so that no prediction can bo made
as to the quality of the water to be expected in any locality, Water
fram two of the wclls now producing from this horizon is reported to
be so highly mineralized as to be unsuited for domestic use, but it
is being used for watering stock., At other places the water is less
highly charged with dissolved mineral salts, and is being used for
the household drinking supply. .
Similar water-bearing beds are encountered by two wells,

sunk to the base of the glacial drift in the southern part of township
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4, range 22. For a description of these wontor supplies the reader
is referrcd to a latoer scetion, doaling with the ground water
conditions of this township.

Although ground water supplios throughout the greater
. part of the municipality arc obtained fram the glacial drift, it
must not bg inforred that these doposits are everywhoro water
boaring. Many of the residonts have beon unable to locate any
water in the drift, and have boen obliged to sink deeop wells into
the underlying bedrock, or have constructed dems or dugouts to
conserve surface wator. Surface wator mey be used for drinking
if it is allowed to sccp through porous clay or sand to a shallow
well dug beside the reservoir, provided, of coursc, that tho water
in the reservoir is not highly mineralized, or is not contaminetod

by sewage or othor decaying organic matter,
Water-boaring Horizons in the Bedrock

Five bedrock formations, known as the Cypress Hills,
Ravenscrag, Whitemud, Eastend, and Bearpaw, arc present in different
parts of the municipality, and are listed in their descending order
of occurrence. Thus the Cypress Hills, the uppermost formetion,
is underlain by the Ravenscrag end it in turn by the Whitemud{
then the Eastend, with the Bearpew forming the lowest of these
formations throughout the municipality. All of these formations
at one time, presumably, cxtended over the entire area, Erosion,
both prior to and aftor the doposition of the glacial drift, has
removed much of the bedrock, so that at the present time only the
Bearpew exten@s throughout the entire areca. The Cypress Hills
formation is now confined to the highest hill tops, in the central
and northern townships, with its base lying at elevations ranging
from about 3,500 feet to 3,400 feet above sea-level., It consists
of alternating layers of silts, fine- to coarse-grained sands and

sandstones, and beds of partly cemented gravels forming conglomorates,



-16=

The underlying Ravonscrag formetion extends beyond the
borders of the Cypress Hills beds ovor the greater part of the
west-central and northern uplands, down to clevations ranging
from about 3,400 feet above sea=-level on the western side of the
. area, to 3,300 feet above sea-level on the eastern sido, The
sediments comprising the Ravenscrag formation consist mainly of
soft clay shales and silts, interspersed with more porous sands
and sandy clays, and an occasional thin seam of lignite coal.

Where exposed in outcrops, the Ravenscrag ranges in colour from
dark grey and drab to yellow, brown, and dark green.

The Thitemud formation below the Ravenscrag may attain
a2 meximum thickness of about 60 fcet in the northeastern part of
the arcs, but owing to erosion theat occurred before the Ravensorag
beds were laid down, it is probably absent in some parts and the
Ravenscrag there rests immediately upon the Eastend formation.

The Whitemud consists of light grey to white clays and sandy clays,
outerops of which form a conspicuous white band along both sides
of Frenchmen River valley, east of Revenscrag village,

The Fastend formation underlying the Ravenscrag or Whitemud
extends beneath the drift cover for a considerable distance bgyond
these formations in the south and western townships. This formation
is composed chiefly of dark grey shales, interbedded in places by
sandy shales, and fine sandstone beds. The lower beds are of marine
origin and composed largely of dark, sandy shales that grade without
an apparent breek into the underlying Bearpaw formation, at an
approximate elevation of 3,250 feet above sea-level on the western,
and 3,150 feet above sea-level on the eastern, side of the area.

It is to be noted that Frenchman river has cut its valley
sufficiently deep so that formations younger than the Bearpaw have
been removed, and the river silts may rest immediately on the
Bearpaw formatioﬁ. This formation is also believed to underlie

the drift, in the absence of the Eastend along the southern border,
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and in the southwestern part of the area., Tho Boarpaw formation
has & thickness of 700 to 800 feet. The upper beds, although
probably morc shaly than the Eastend, contain a few beds of fine
sandstone and sandy shales. The middle and lower parts of the
formation, however, are composed almost emtirely of dark grey,
impervious shales,

Since only a few wells in the municipality have becen put
down to the bedrock the water-bearing horizons existing in the
different formations arec not well defined.

The Cypress Hills formation is camposed chiefly of porous
sodiments that should be capable of rotaining large water supplies.
In this area, however, the formation is restricted in most places
to small, isolated uplands, in which the aquifers have little
opportunity of either obtaining or retaining any largc supplies
of ground water. Such waters as do oceur in these beds are mostly
of excellent quality, and arc quite suitable for domestic use.

The Ravenscrag formation has proved to be non-water
bearing in many parts of the arca, where wells have beon sunk
through it. As this formation forms an extensive wator-bearing
horizon in the municipality bordering on the east, and as outerops
on the river bank in this area show the presence of porous s;nds
and coal seams, it secems probable that water mey be obtained in
some of the unprospected localities. Ravenscrag waters are
usually more highly mineralized than water from the Cypress Hills
formation, but are mostly drinkablc,

Most of the bedrock wells in the municipality are
obtaining water fram the Eastend, or the upper sandy beds of the
Bearpew formation., Owing to the widely scattered locations of
thes§ wells, individual aquifers are seldom traceable over any
large areas, A group of wells situated in secs. 27, 33, and 34,
tp. 5, range 22, and in sec. 3, tp, 6, range 22, are apparently

obtaining water from a sandstone horizon in the Eastend formation,
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at clevations ranging from 3,235 to 3,175 fecot above sca-level, or
at dopths of 132 to 260 fecot from the surface. The water from the
shallowest of the wolls is "alkaline" and is being used for stock-
watering only. Water from deopor wells is reported to be soft to
moderately hard, and is suitable for the domestlic requirements.

A 600-foot well, drilled in sec. 9, tp. 6, range 22,
about a mile north of the wells referred to above, obtained an
abundant yield of soft, brownish coloured water in sand at an
elevation of about 2,900 feet above sea~level. This aquifer is
undoubtedly in the Bearpaw formation. The water has a slight "
soda taste, and is being used for the domestic drinking supply. The
water is under hydrostatic pressure, and rises in the well about
150 feet above the aguifer, suggesting that this horizon has a fairly
wide lateral extent. Water containgng a greater concentration of
mineral salts is also obtained from the Bearpaw, in the southeastern
part of the municipality, at s}ightly higher elevations,

Drilling wells to elevations below 2,900 feet above sea-
level is not recommended, particularly on tho western side of the
municipality, as at greater depths the Bearpaw can be expected to

yield little if any water that is suitable for farm requirements,
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 4, Range 22

From an average clevation of about 3,075 feet above
sea-lovel, in the southorn part of this township, the general land
surface riscs toward the north, to attain a maximum elevation of
about 3,456 feet in the north-central part of the arca. Several,
small, intermittent stroams flow southward through the western
half of the township, to cross the southorn border in scctions 4
and 5. Surfacc run~-off from scveral scotions in the north-castern
corner may flow to the northwest, through a small tributery of
Frenchmen river,

Water supplies arec obbained from wells sunk to various
depths in the glacial drift, and into the underlying bedrock
formations, A few small sloughs and dems provide water for range
stock, throughout part of the grazing season. The surface deposits
in the township consist of glacial drift, with the exception of a
thin blanket of Recent sands and silts, that‘may overlie the drift
in some of the depressions, and in the coulée bottoms. The drift
deposits occurring over slightly more than the northwestern half
of the area consist of an irregularly rolling moraine, The rest
of the township is overlain by a more evenly surfaced till plain,
The morainic deposits are probably the best potential source of
water supplies at shallow depths. Several wells sunk to depths of
10 to 20 feet in this area encountered moderately large supplies of
hard, drinkable water in sand or sandy clays., The wells are
situated in surface depressions, between the hills where porous
beds are most likely to occur. These water supplies have decreased
during the dry seasons, but at most places they furnish sufficient
water for household use, and for several head of stock,

Shallow water~bearing beds are apparently scarce in the

till-covered part of the areas, as herc most of the residents are
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obliged to sink wells to tho base of the glacial drift, or into
the underlying bedrock, before striking water. Water-bearing
gravels that occur at the base of the drift form an extensive
horizon throughout the township to the south, but these gravels
probably do not extend into this township for more than a mile.
It has been encountercd, however, in two wells in section 3, at
dopths of 50 and 75 feet. The wator is hard, and contains large
quantities of mineral salts in solubion rendering it unsuitable
for household usc. It may be used, however, for stock, Should
productive beds occur at this horizon, elsewhere in the township,
they will probably be confined to small, isolated arcas.

The Rewvenscrag, Bastend, and Bearpaw formations form
the bedrock immediately underlying the drift in different parts of
the township. The Ravenscraé formation is thought to occur only
in the northern third of the area, where surface elovations are
above 3,300 feet above sea-level. As the Ravenscrag was deposited
on tho unevenly eroded surface of the underlying Eastend formationm,
its base may not occur everywhere at the same clevation throughout
the township., Although no wells are known to obtain water fram
tho Revenscrag it seems probable that water~bearing sands or coal
seams may occur in some parts of the area, at depths of 50 to 100
feet from the surface.

The Eastend formetion underlies the Ravenscrag where it
occurs, and may extend below the drift cover southward to within
1% miles of the southern border of the township as outlined in
Figure 1 of the accompanying geological map. As the lower beds of
this formation epparently merge without a break into the underlying
Bearpaw formation, the position of its base cannot be accurately
detormined., Its thickness is not expected to exceed 150 feet,
however, and, therofore, its base may occur at an elevation of aboutb
3,150 feet above sea-level. Two wells situated in the W, %3 section

24, oncountered an adequate supply of hard, drinkable water in sand
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at dopths of 118 and 130 fcot, or at clovations of 3,143 and

3,195 foet rospoctively. Thesc sands may be in the lower part of

the Eastond formation, or in the upper part of the Bearpaw formation.
Wator was also cncountereod in the NE. %3 soction 9, at a depth of

130 feot, or at an elevation of about 3,134 fcot. This water is
reported to.occur in blue clay or shale, and is so highly mineral-
ized as to be unfit even for watering stock.

Water-bearing horizons are also known to occur at greater
depths and are probably in the Bearpaw formation. A 303-foot well
situated in the SW. ¥, section 27, struck soft water in a bed of
sand, at an elevetion of 3,110 feet. This water is under hydro-
static pressure and rises in the well to within about 756 feset of
the surface. A still lower aquifer was encountered in section 17,
at a depth of 305 feet, or at an elevation of about 2,970 feet.

This wabter is also under pressure and rises in the well to within

80 feet of the surface, The water is reported to be moderately soft
and has a salty taste, rendering it unsuiteble as a domestic drinke
ing supply, but it is being used for watering stock. These or
similar water-bearing horizons are expected to occur at depths of
200 to 350 feet in other parts of the township.

Township 4, Range 23

With the exception of a narrow belt of till plain,
extending over the southern half of sections 1 and 2, this entire
township is overlain by moreine. In general, the land surface
rises toward the northeast from an average elevation of about 3,100
feet above sea~level in the southern part to a maximum elevation of
3,400 feet in the northeasstern cormer of the aresa,

The surface drainege is poorly developed, as most of the
small draws and coulées terminate in sloughs occupying undrained
depressicns, These surface supplies provide some water for range
stock. As a large part of the area consists of range-land only,

a few wells have been put down for ground water supplies. These
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wells are confined to the northern part of the arca.

The best potential source of'ground water supply in the
unconsolidated deposits probably occurs in the upper 20 feet of
the glacial drift. These supplies are usually found in the
depressions and at the bases of steep slopes, whero material washed
down fram the hills collects and forms beds sufficiently porous for
ground water accumulation. Although water may not be everywhere
present in these deposits, such supplies as occur can be readily
located by the use of & small test auger. Three wells situated in
sections 27, 32, and 33 yield small to moderate supplies of water
from these shallow deposits. These waters are drinkable, although
in section 33 they are reported to be noticeably mineralized.

The Ravenscrag formation is believed to immediately underlie
the glacial drift, in parts of sections 35 and 36, in the northeastern
corner of the area, The Eastend formation may extend for about 3
miles farther south and west, Most of the southeastern half of the
township, however, is underlain by the Bearpaw formetion, The
Ravenscrag formation is probably thin, and may not contain any large
ground water supplies. The thickness of the Eastend probably. does
not exceed 150 feet. A 200-foot well drilled in the SW. %) section 26,
encountered a moderately large supply of highly mineralized water,
at a depth of about 138 feet, or at an elevation of about 3,240 feet,
This water is being used for sbtock, but it is reported to be unsuitable
for household use., The oxact geological position of this horizon is
not known, but it probably occurs in the lower Eastend or in the
upper.part of the Bearpaw formation. The water-bearing bed is
apparently of small extent as two dry holes have also been put down
in this quarter, to depths of 264 feet and 346 fect. Although no
water was obtained from the Bastond or upper Boarpew in the deep
holes drilled in section 26, these formations may be water bearing
in other parts of the area. Little if any wator can be expected,

however, at elevations lower than sbout 2,900 foet above sea~level,
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as the Bearpaw at greater depths aonsists almost entirely of
impervious shales.

Township 4, Renge 24

The land surface on the western side of this township
.consists of a moderately rolling to unduleating plain, with surface
elevations ranging from about 3,075 feet to 3,175 feet above sea-
level., The surface rises generally toward the northeast to reach
a‘maximum elevation of about 3,200 feet in the northeastern corner
of the area, The surface in the eastern part, particularly in
the northeast, is characterized by steep-sided, irregular hills,
with intervening, undrained depressions typical of morainic
deposits. The moraine extends westward to section 21 in the
central part, to section 32 in the north, and to section 6 in the
southern parts of the area., The rest of the western half and a
small aree in sections 11 and 12 are undorlain by glacial till.
Most of the township consists of range-land, although a few
sections in the northwestern part are farmed. Wells are known to
have been put down only in the farming settlement., Stock in the
renge~land obtain water from sloughs and possibly from a few small
dams, constructod in draws or coulées.

In the moraine~covered area, small to moderately large
supplies of water may be obtainable fram shallow wells, sunk to
sand or gravel pockets in the upper 20 feet of the drift deposits.
Residents in search of these water supplies are advised to prospect
the lower slopes and depressions in preference to the points of
higher eolevations.

In the till-covered.area on the western side of the
township the shallow waterwbearing beds may be relatively scarce.
There abundant supplies of water may be obtained from extensive
beds of gravel that occur at the base of the glacial drift, at depths
of 60 to 80 feet fram the surface., The southern and eastern limits

of ithis horizon are unknown, but it probably extends southward as



-Bd-

far as section 7, and east to the central part of the area, as
indicated by the "A" boundary in Figure 1 of the map accompanying
this report. Wells sunk to depths of 60 and 73 feet in sections
30 and 32 yield abundant supplies of hard, drinkable water from
this horizon. The water is under pressure and rises in the wells
40 and 20 feet above the aquifer. A third well, in section 31,
obteined a smaller yield of highly mineralized water from this
horizon, at a depth of 60 feet, The water has a laxative effect
on humans, if drunk in large quantities, but it is being used for
watering stock. Although appreciable amounts of mineral salts may
be present in the water at other places, most of these waters are
not expected to be so highly mineralized as to render them undrinkable.

No wells in the township are known to be obtaining water
from the bedrock formetion. The Eastend formation is thoughtto
immediately underlie the glacial drift only in section 36, in the
northeastern part of the area, It is probably thin, howevor, and
can not be expocted to form an extensive water-bearing horizon.

The Bearpew formation underlics the Fastend, where it
occurs, and is thought to immediately underlie the glacial drift
throughout the remainder of the township. This formation is composed
mostly of shales, although a few thin beds of fine-grained sandA and
sandy shales may occur, partiocularly in the upper pert of the formation.
The sendy beds may be water=beering in some placos, in the uplands
of the south and ecastorn parts of tho area, although no prediction
can be made as to tho quality or the quantity of water to be expected
from this potential horizon. The shale beds thet ocour below the
drift in the central and the northwestern part of the township may
be non~-water bearinge The bedrock in this part of the ares, however,
is thought to be overlain by water-bearing gravels of the drift, and
prospecting at shallow dcpths is aedvisable to deeper drilling into

the shales,
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Township 5, Rango 22

Moraine covers most of tho wostorn two-thirds of this
township. The surfece throughout this part of tho area is steoeply
rolling, partioculerly in the west, whore the proscnce of numorous,
stoep-sided hills and undraincd depressions renders most of tho
land unsuitable for farming. Toward the wostern side of the
moraine the generel land surface is moderately rolling and in
the central to mid-southern pert of tho township rises from an
average elevation of 3,400 fect to over 3,500 feet above sea~level,.
On the western side of these uplands the surface slopes rather
abruptly to an elevation of about 3,200 foet along the western
border of the township. This part of the area is overlain by
glacial till,

Although numerous small sloughs occur in the western
part of the moraine-covered area in years of normel precipitation,
thoy were nearly all dry in 1935, Surface waters may be conserved
for stock use in same parts of this township, however, by construct-
ing dams or reservoirs,

Ground water supplies arc obtained as a rule by sinking
wolls in the unconsolidated deposits. Two water-bearing horizons
occur in these deposits. The upper‘horizons consist of small,’
discontinuous beds of water=-bearing sands and sandy clays, which
occur interspersed through the upper 10 to 15 feet of the boulder
clay., These water supplies are confined mostly to the coulée
bottams, and to the depressions in the morsine-covered area., These
waters are usually hard, but are rarely so highly mineralized as to
be unsuitable for drinking., The wolls are affected by drought-
conditions, and most of the residents depending upon these water
supplies have been obliged to sink several wells in order to obtain
sufficient water for stock,

The second water-bearing horizon consists of isolated

pockets of sand and gravel that occur sparsely interspersed through
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the boulder clays at depths ranging from 30 to 65 foet. Two wolls
situated in section 9, yiold from this horizon small supplies of
highly minoralized water that is used only for stock, Larger
supplies of hard; drinkable water are also obtained from wells
situated in section 4 and 7. A small seepage of water was also
obtained from gravel in section 1, but this well was deepened to
the bedrodﬁ, where an adequate yield was encountered. At various
other places in tho townsﬁip, pertiocularly in this eastern half,
these drift waters have not beon encountered and wells have been
put down to the underlying bedrock.

The Ravenscrag formation immediately underlies the
glacial drift in this township, with the exception of & narrow belt
along the eastorn side, where surface elevations lie below 3,300
feet above sea-level, This formation consists mainly of soft clays
end shales, through which are interspersed a few thin beds of fine
'sand and coal scams. Only one well, situated in section 23, is
known to yield drinkable water from this formation. In this well
a moderate supply is obtained from a sand bed, at & depth of 98
feet or at an elevation of about 3,309 feet. This weter is herd
and tastes of iron, but is reported to be suitable for domestic
use. A dry hole sunk to a depth of 127 feet in section 15 is
possibly not sufficiently deep to encounter this horizon. 4 small
yield of “sulphur" water that is unfit for use was also obtained
from & coal seem at a depth of 70 feet in section 1.

The underlying Eastend formation is known to be water-
bearing in the northern part of the township. Three wells, situated
in sections 27, 33, and 34, produce an abundant supply of weter fram
2 bed of sandstone at depths of 232, 260, and 132 feet, respeoctively.
This horizon occurs at elevations ranging from about 3,237 feet to
3,175 feet above sea~level., The shallowest of these wells may
obtain its water from a higher aquifer as its water is highly mineral-

ized and is used only for stock., The water obtained from the deeper
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wolls is rcoported to be soft, and is suitoble for the domestic
drinking supply. An adequate supply of hard, drinkable water is
also obtoined from o similar aquifer in section 1, at a depth of
160 foot or at an elevation of about 3,218 foet. Although no wells
are known to have been put down to this elevationgin other parts

of the township, the possibility of obtaining water at this
horizon ovér large areas is considered favourable,

The upper beds of the Bearpaw formation lying immediately
below the Eastend may also be water-boaring in some parts of the
township. This potential horizon may occur at elevationsas low
as 2,900 feet above sea-level. No prediction can be made, however,
regarding the quality of the water to be expected, as it may vary
considerably in different localities. Deep drilling into the
shales is not advisable,

Township 5, Range 23

Surface relief in the southeastern part of this township
varies irregularly and is typiocal of morainic topography. On the
western side the surface is deeply dissocted by a wide coulée that
extends northward from section 7 to cross the western border in
sectiop 30. The rest of the township is characterized by gentle
slopes and extensive areas of fairly low relief. The lowest part
of the area occurs in the southwest, at an average elevation .of
about 3,250 feet above sea-level. Toward the east and north the
surface rises to elevations ranging from about 3,400 feet on the
eastern border, to a maximum of 3,600 feet in section 34, on the
northern border.,

With the exception of the deeply eroded area on the
western side the entire township is overlain by moraine. As there
are no permenent streams in the area, surfaco water supplies are
confined to artificially constructed dams and dugouts, and to a few
shallow sloughs in the southeastern parts. Ground water is obtained

chiefly from shallow wells sunk in the unconsolideted Recent and
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glacial drift deposits,

The Recent stream deposits consist of discontinuous beds
of sand and gravel, interspersed through the less porous silts
and clays in the coulée bottoms. Wells emcountering sand or gravel
usually yield small supplies of soft to moderately hard water that
is suitable for damestic use. These wells are rarely over 20 feet
in depth. At most places where these waters are utilized dams
have been constructed to provide water for stock.

The glacial drift consists mainly of boulder clay,.
yellowish to light brown at the surface, but grading into darker
coloured, blue-grey clay at a depth of 15 to 20 feet. Isolated
pockets of sand, sandy clay, and wmore rarely gravel occur inter-
spersed at irregular intervals, through the boulder claye. These
porous deposits are usually more numerous in the depressions in
the land surface or at the bases of steep slopes at depths of 10 to
20 feet from the surface. Many of them are encountered in wells
sunk in the irregular, moraine-covered area, in the southern part
of the township. Water obtained from these wells is generally hard,
but it is rarely so highly mineralized as to be unsuitable for household
drinking supplies. The yield varies but at most places it is
sufficient only for household use and for a few head of stock, "The
supply may be inoreased, however, by sinking several wells in the
same locality. Although numerous dry holes have also been put down
in the drift deposits, some of which have encountered the under=
lying bedrock, a water-~bearing horizon may occur at the base of the
drift in somc parts of the area, particularly in the southwestern
scctionse A 100-foot well in section 4 encountered water at a depth
of about 27 feet. This horizon may extend westward ﬁérough sections

7

5, 6, and 7, as weter was also enoountered at a depﬁh of 67 feet in a

well situated in section 12, in the township to thé west. Water from
i
both these wells is highly mineralized and is umsu}table for drinking,
'
although the well in section 12 is used for waterihg stocke
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The Cypress Hills formation is known to form the bodrock
at tho basc of the drift in an upland arce in scetion 20. Tho
arcal distribution of this formation has not bocn determined,
although it probably has not oxtended for more than half a mile
north of this scetion. The Ravenscrag formation underlies tho
Cypross Eills formetion wherc it occurs and is bolieved to
irmcdiatoly underlio the glacial drift throughout most of the
oastorn two-thirds of the township at clovations greater than
3,350 feet above sea-level. The rest of the township is underlain
by Bastend formation. As the Cypress Hills beds overlie only a
small area of upland they are not expected to contain any large
ground water supplies, but such wabter as is obtainable from these
beds is gencreally of excellent quality,

The Ravenscrag formation has proved to be non-water bearing
where wells have been sunk into it in sections 1, 20, and 33. It
may be water bearing, however, in the northeastern part where it
has a greater thickness.

The Bastend formation and the upper more porous beds of
the underlying Bearpaw formation, down to an elevation of about
2,900 feet, aro possibly the best potential source of water supply
in the bedrock. A well, situated in the SE. ﬁ) section 1, was
drilled to a depth of 224 feet or to en elevation of about 3,167
feet. The base of this woll may be in the Eastend or in the upper
part of the Bearpaw formation. The water obtained conteins a
relatively large amount of the laxetive acting salts in solution,
but it is being used for domestic use and for watering stock, Two
dry holes were also put down in this quarter-section, but the
depths were not rcecorded, A dry hole sunk to a depth of 155 feot
or to an elevation of about 3,120 feet in the WW. %, section 3,
failed to encounter water at this horizon. The most satisfactory
water supply is obtained from a 130=foot well put down in the

Bastend formation in section 33. The water here is reported to be
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quite suitable for drinking, although it tastcs slightly of iron,
The supply is adoquato for the farm requiremonts. Similar wator-
booring beds moy occur olsewhorc, particularly in the northeastern
part of the township where the upper and morc sandy boeds of the
Eastend occur.

Township 5, Rango 24

Surface relief in the southwestoran part of this township
is relatively lew. Throughout the rost of the area the land is
stoceply rolling to hillocky, and the general surfocc riscs in a
northerly dircetion fraa clevations of 3,150 fcet to 3,200 feet
in the south, tc elevations of 3,300 to 3,400 feet above seaw
level in the ncrthern part. Thoe railway traverses the northwest
corner of the township through a wide, flat-bottomed coulée that
crosses the northern border in sections 33 and 34, at an elevation
of about 3,150 fect. An eastern branch of this stream channel
extends from the northern border through the e¢astern half of the
township. Both valleys have a very low gradient and little if
any water flows through them.

Surface water supplios of the towmship are confined to
artificially constructed dams and dugouts and to a few shallow
sloughs. Ground waters are obteinced chiefly from weolls sunk in
the glacial drift, although Recent stream deposits and the bedrock
formations may also yicld water in same¢ parts of the area,.

Stream deposits that occur in the bottoms of the large
coulées consist cssentially of clays and silts, interbedded in
some places by porous sands and gravols. Wslls penetrating sand
or gravel beds may bc expected to yield moderate supplies of water
at depths not exceeding 20 feet. Careful prospocting may be
reqguired to locate these aquifers, however, and somc of the waters
may bc charged with relatively large smounts of salts in solution.

The thickness of the glacial drift varies considerably

in different parts of the arca. Well rocords show a thickness of
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60 to 75 fect for thesc deoposits in the southern parts, but in
the north much of the drift has beon removed by streem erosion
and the underlying bedrock is cxposed at somc places on the steep
slopcs. With the exception of the croded stream channels, and a
narrow strip of till plain on the westorn side of the township,
the surface doposits consist of morainec.

fWO water-boaring horizons occur in the glaecial drift,
The uppor horizon is confined to scattered pockets of sands and
sandy clays intersperscd through tho wcathorcd zone of the boulder
clay within 20 feot of the surface. Many of the wells encountering
these water supplies are situated in the low depressions beside
sloughs. Tho yield is affocted by drought conditions, but sufficient
water may be obtained for domestic use in somc parts of the township.
This horizon is usually morc productive in the moraine-covered
areas then on the less rolling till plains.,.

The second water~bearing horizon occurs in extensive
gravel beds at or near the base of the glacial drift. The exact
arecal distribution of these gravels is not known, but it is probably
confined chiofly to the southern part of tho township. The "AY
line in Figure 2 of the map accompanying this reoport shows the
approximate eastorn limit of the horizon. It may, however, extend
farther east through the southern sections, as similar gravels
occur in a well on soction 12, at a depth of 70 fect., Where
encountered, these gravels yiold water that is genorally hard and
highly mincralized. In sections 6 and 12 the water is reported to
be suitable only for stock use. Other wells produce water that is
drinkable, slthough at most places it has the bittor taste caused
by dissolved sulphate salts. Throughout the central and northern
uplands the base of the glacial drift is not expected to be water-
bearing in more than a few isolated localities., Residents in this
part of the area are advised to confine their search for ground

water supplies to tho shallow Recent deposits and the upper weathered
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zone of the glacial drift, unless they are prepa;ed to extend
wells to greater depths into the underlying bedrock.,

The Ravenscrag formation immediately underlies the
glecial drift in only a small area in the northwestern uplands
part of the township at elevations greater than about 3,400 feet
above sea-level, The Fastend formation underlies the Ravenscrag,
and immediately underlies the glacial drift in the central and
eastern parts of the township where surface elevations range
above 3,250 feet above sea~level,

As only two wells are reported to have been put down to
bedrock in the township, little is known regarding the water
conditions existing in these formations. The Ravenscrag formation
consists chiefly of soft clay shales, from which little or no
water can be expected. The Eastend formation is also composed
essentially of shales interbedded at wide intervals with thin
bands of fine sands and sandy shales. As the lower beds of the
Eastend gradually merge into the underlying Bearpaw formation at
depth, the position of its base is indefinite, but it probably
occurs at an elevation of about 3,250 feet,

The upper part of the Bearpaw also contains an occasional
bed of fine sand, but it is known to consist almost entirely of
shale at greater depths. These upper sandy beds and those of the
overlying Eastend formation are probably the best potemtial source
of ground water supply in the bedrock formetions, Drilling wells
to elevations lower than about 2,950 feet above sea-level is not
recommended .

A 160-foot well bored in section 16 struck en adequate
supply of water in what is probably a sandy shale, in the upper
beds of the Bearpaw formation at an elevation of about 3,095 feet.
The water is hard, and contains appreciable quantities of the
mineral salts in solution, but is being used for the household

drinking supply with no reported ill effects., A dry hole was also
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put down to a depth of 123 feot in this scction and anothor in
secction 17 to a depth of 170 fecet or to an clevation of about

3,020 feot. Although the results from these wolls arc not very
encouraging, it is probable that water may be obtained from the

bedrock at other places in tho township.

Township 6, Range 22

The variation in surfaoce rclief epproximates 700 feet
in this township. Thc lowest part occurs at an clovation of 3,000
feet above sca=level in tho valley of Frenchman river. Elevations
on the uplands south of the valley range from 3,300 feet in the
southeastern part to 3,700 feet in section 7 and 18, on the western
border of thc arca. Elevations ranging from about 3,400 feet to
3,550 fcot occur north of the valley. Owing to the generally uneven
land surface on the uplands, and to the rugged topography existing
on the river banks most of the township is given over to ranching.
Stock ranging in the vicinity of PFrenchmen valloy may obtain wotor
from the river, although these supplies are not everywhere con-
veniently located owing to the prosence of the railway and farm
feneces along the valley bottan. Surface waters are relatively scarce
on the uplands as most of the sloughs are shallow and retain water
only during o part of the grazing scason. The prosence of numerous
small draws and coulées, however, offers splendid opportunities for
the construction of dams and dugouts should they be required,

Ground water supplics arc obtained by sinking shallow wells
in the unconsolidatod Rcecent and glacial drift deposits, and by
putting down deep wolls in the boedrock formations.

Stroam deposits are probably the best potontial source of
ground water at shallow depths. These sediments arc not expected
to cxceed thicknesses of 20 foet in the small couléos and draws in
tho upland arcas. A well situated in section 12 encountered an
abundant supply of soft wate; in this type of deposit. The water

occurs in a bed of gravel buried under about l’ feot of yellow clay.
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Similer aquifcers arc oxpccted to occur at other places in the
uplands, although most of thoso beds arc probably of too limited
arcal extent to producc much morc than sufficient water for
domostic use,

Stream deposits that occur in the bottam of Fronchman
vallcy may attain a thickness of 30 to 40 feot. Thoy arc composed
chiefly of clays, silts, and finc sands., Discontinuous beds of
coarsor sands cnd gravels ore oxpocted to occur interbedded with
the finer sedimcents along the edges of the wvalleoy flats, particu-
larly at the conflucnce of tributary stroam channcls. Wells sunk
to these merginal deposits con bo oxpected to yield water containing
rolotivoly small smounts of salts in solution., Vinter fram wells
sunk in thc fine sands and silts in tho lower river flats is in
many placcs quite highly mineralized, and at somc pleces may not
be very suitable as o houschold drinking supply.

The glacial drift overlying thc uplond arocas consists
chiefly of till. ©Smell, moraine~coverod arens occur in the
southeastoern and southwestern parts of tho township, and in a
narrow belt cxtoending along the northern border in section 31, 32,
end 33, Drift deposits in the river valley consist mostly of
roworked materiols, washed down from the upper river banks. The
thickness of the drift deposits no doubt varies considerebly from
place to placc. The drift is not oxpoectod to attein a thickness
greator than 60 foct over most of the uplands end it is relatively
thin or absent on the stcep slopes of Frenchmen valley. Extensivo
water-bearing horizons are not known to occur in these doposits,
Small supplies of drinkeble water may bo obtaincble, however, by
sinking shallow wells at thc bases of steep slopes or in deﬁressions
in tho land surface. Such supplies arc usually concentrated in
small pockots of sandy clays, sands, and gravels, interspersed
through the upper 20 fecet of the boulder clay, particularly in tho

more hilly moraine-~covered areas,.



Although five bedrock formations arc known to underlic
the unconsolidated deposits in differont parts of the township
little is known as to thc ground-vatcr conditions existing in them.

Tho Cypross Hills formation caps thc smell aroas of
highlands in scctions 7 and 50; on the westorn border of the
township. Although this formation undoubtedly contains beds of
porous saonds, owing to its isolated position on the hill tops, it
may have little opportunity of retaining any large water supplies.
Any woter found in these beds should be¢ quite suitable for damestic
usce

The Ravenscrag formation immediately underlies the Cypress
Hills beds and the drift deposits throughout the rest of the area,
with the exception of the river valley and a narrow belt extending
along thce eastern side of the township, where surface slevations
ronge lower than about 3,300 feet above sea-level. Two wells,
situated south of the river in sections 4 and 9, were drilled through
this formation. Soft clay shales and o thin seam of lignite coal
were encountered in both wells, but thesc were not water-bearing.
Findings at thesc locations may nct be indicative of water conditions
in the Ravenscrag in all parts of the area, however, as some ouberop
on the river banks show the prescnce of beds sufficiently porous for
ground water accumulation.

The Whitemud formation, consisting of about 30 feot of
white to light grcy clays and sandy clays, occurs between the
Revenserag and the underlying Eastend formations. Oubcrops of these
clays are fairly continuous across the township on both sides of the
river valley. Little more than mere seepages of probably highly
mineralized water can be expected from this formation.

The Eastend formation and the upper sandy beds of the
underlying Bearpaw formetion are considered to be the best potential

sourco of ground water supply in the bedrock of this township. The
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above~mentioned well, in section 4, tappod o wator-bearing sand

in the Eostond formetion at a dopth of 215 feet at an elevation

of sbout 3,235 foot above sea-level, This horizon is also
oncountered by threo wells located in the northern part of the
township to the south. The water is hard, and it is being used

for the dogestic drinking supply and also for garden irrigation,
from which satisfactory results arc roported. Although this
horizon was not encountered in a deep well drilled in section 9,

it or other wator-boaring scnds may occur clscwhere in the township,
particularly in the southern part,

In section 9 an abundant supply of soft water was enw-
countered in sand at a depth of 600 fect or at an clevation of
about 2,99Q feet in what is undoubtedly the Bearpaw formation.,

The water has a light brown colour and tastes slightly of soda, but
is reported to be suitable for domestic use. The soda or "black
alkali" content may, however, be injurious to vegetation if the
water is used for irrigation., The water is under hydrostatic
pressure and stands at a constant level in the well about 250 feet
above the aquifer. This horizon may have a fairly wide areal
distribution throughout the township and the horizon would be
reached at moderate depths of 100 to 150 feet in the river valiey.
Its water may be more highly charged with mineral salts at some
places, and may not be suitable for domestic use.

Township 6, Renge 23

The land surface of this township rises gradually in a
northeasterly direction from an elevation of about 3,325 feet
above sea-level in the southwestern corner to elevations aé—great
as 3,700 feot at several points on the eastern side of the area,
Frenchman River valley and its northern tributaries occupy most
of the northern half of the township. The valley sides are steeply
dissected, leaving only two small areas of upland in the northern

part of the area and some parts of the valley bottom sufficiently
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lovel for faorming, The land surface in the southern half of tho
township is for the most poart moderatcly rolling and much of it
is suiteble for egriculture.

The unconsolidated deposits overlying the bedrock in
tho township vary greatly in thickness. In the bottom of the
river ,velley, Recent flood=plein deposits occur to depths of 30 to
40 feet. .The valley sidos are partly overlain by glacial and
Recent deposits, most of which have been washed down from the
highor land. The bedrock formations are exposcd at intorvals
elong the steop slopes. The uplands north and immediately south
of the valley arc covcered by a mentle of glacial till of an
undetermined thickness, but probably nowhere cxceceding 40 feet in
depth, Farther south, over most of the southern third of the
township, the surface deposits consist of moraine.

Frenchman river is the chief source of surface water
supplies in the area. Artificially constructed dams and dugouts
provide water for stock at several forms in the southern uplands.
This method of water conservation could be furthor developed owing
to the presence of numerous small coulées offering suitable sites
for the construction of small dems. Such sloughs as occur in the
moraine~covered area arc usually too shallow to retain a permanent
water supply. The present ground water supply is obtained chiefly
from shallow wells sunk in the unconsolidated Recent and glacial
drift deposits,

Wels dug to depths of 15 to 256 feet in the stream deposits
that floor the bottom of Frenchman valloy yield esmple supplies of
hard and generelly drinkablc wator., Those deposits provide water
for the residents in the village of Ravenscrag, and for several
farms situated on the river flats. Water from wells sunk in the
fine sands and silts in the lower flats near the river gemerally
contain appreciable amounts of mineral salts in solution. Wells

sunk at higher clevations on the cdges of the flat, particularly
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those situated at the confluence of tributary streem chennels,
usually encountor coarser sands and gravels and the containecd
waters aro as a rule less highly mincralized. A well situated .
the SW. %ﬁ section 30, yields from a deposit of this type soft
~water of excellont quality.

On the uplands remotc fram the rivoer valley the shallow
water supplies are concentrated in small, irrcegular pockets of
sand or gravel, intersperscd through the upper weathered zone of
the boulder clay. ©Such pockets are most readily located in the
small draws or coulées, and in depressions, and are formed in part
by surface mateorials washed down fram points of higher elevations.
As the water-boaring beds are usually buried under 10 to 15 feet
of clay their presence is not indicated at the surface, making it
necessary at some places to sink several test holes befores a water
supply is located. ‘}

The waters are hard and are reported to be suitablé for
the domestic drinking supply, although the yield obtainable is not
everywhere sufficient for stock use.

Wells sunk in the ridges and on the more gentle slopes
of the till-covered areas encounter only compact boulder clay
from which 1little or no water is obtainable.

As only one well in this township is definitely known
to have penetrated through the unconsolidated deposits, little is
known as to the water conditions existing in the underlying bedrock
formations.

The Cypress Hills formation is known to underlie the
drift deposits in two small upland areas nortﬁ and south of
Frenchman river on the eastern side of the township., Although
this formation undoubtedly contains sand beds sufficiently porous
for watoer accumulation, owing to its small areal extent and high
position relative to the surrounding area it may have little

opportunity of gathering and retaining any large amounts of water.
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Such woter as it may contain, howevor, is expectod to be of good
quality.

The Ravenscrag formation occurs below the Cypress Hills
beds end immediately underlies the unconsolidated deposits throughout
most of the uplands, to elevations as low as 3,350 foot obovo soa-
level., Wator conditions in the Ravonscrag formation have proved
unsatisfactory in most parts of the municipality where wells
have been sunk to a sufficient depth to penctrate these beds.
Since this formation is known to contain sand beds and coal seams
that are sufficiently porous to form reservoirs for ground water
accumulation, it seems reasonable to suppose that at least small
yields moy be obtained in some localities,

Water conditions of the underlying Whitemud formation
are also regarded as unsatisfactory in this township. Outerops of
these clays are exposed at intervals along both sides of Frenchman
River valley, at an elevation of about 3,300 feot above sea~level.
Whitemud beds were also oncountered in a 200«foot drilled well in
section 9, but they proved to be non~water bearing. At this
location an abundant yield was obtained, however, in the Eastend
formation boclow the Whitcmud at an elevation of about 3,265 feet.
| This water is hard and is reported to bo suitable for the domeétio
drinking supply. The areal extent of this horizon remains unde=-
termined, but it or deeper aquifers can be expected elsewhere in
the Eastend end upper part of the underlying Bearpaw formation,
down to elevations as low as 2,900 feet abovo sca-lovel. No
prediction can be made regarding the quality of the woter to be
oxpectod from these potentiel horizons. It will no doubt vary
considerably in different parts of the aroa, but should be
satisfactory at least for watoring stock. Still deeper drilling
into the compact shales that predominate in the lower part of the

Bearpaw formation 'is not advisable.
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Township 6, Range 24

Frenchman River valley and a large southern tributery,
together with their steeply erodecd banks, occupy epproximately
one-half the land surface of this township. Relief of the aresa
approximates 600 feet, with surface elevations ranging from about
3,100 feet above sea-level in the valley bottom to elevations of
3,400 foet on the southwestern and southeastern uplends. These
surface elevations reach a meximum of about 3,700 feet on the
southern slopes of the Cypress hills, along the northern border of
the aroce.

The township consistslargely of renge-land as & relatively
small part of the area is suitable for farming.

Surface water supplies are confined to Frenchman river,
end to several, small, spring~fed tributarios from the north.

The large coulée, through which the railway enters Frenchman River
velley from the south, is devoid of a permenently flowing streem.

As information was obtained of only three wells in this
township little is known of its ground water resources, The Recent
flood-plain deposits that occur in Frenchman River valley and its
tributaries are considered to be the best potential source of water
supply in the unconsolidated deposits and are not expected to differ
essentially from the river deposits encountered at Ravenscrag and
other points farther down stream, as described in previous secctions
dealing with the townships to the west.

Owing to the oxtensive stream orosion that has taken place
in this area, the thickness of the glacial drift varies greatly
within short distances. On the steep slopes it is quite thin, and
in many pleces it is absent, allowing the underlying bedrock
formations to be exposed., The drift probably attains its greatest
thiclmess in the moraine-covered areas in the southwestern andin
the southoastern parts of the township. A well situated in seotion 1,

in the southeastern morainic area, encountered gravel at a depth of



45 feet, at what is probably the contact of the drift with the
underlying bedrock. No water was obtained at this horisgon, and
drilling was continued to a water-bearing horizon in the bedrock,
Unproductive gravels at the base of the drift have also been
encountered in other wells situated on the upland areas south of
the river in the bordering townships and suggest a prevalence of
these conditions through this township.

Shallow wells sunk to sand and gravel pockets that occur
sparsely interspersed through the upper 20 feet of the drift
deposits may.produce small supplies of drinkable water at some
places in the uplands. Such pockets are usually more plentiful
in the moraine~covered areas than in the less irregular deposits
of the till plains. Residents in search of these water supplies
are advised to prospect the iower slopes and depressions between
the hills, in preference to the ridges and steep hill-sides.

The bedrock formations also yield water or remain as a
potential source of water supply in this township. The Cypress
Hills formation underlies the glacial drift on the uplands north
of Frenchman river, and caps the highest parts of the southern
uplands at elevations greater than about 3,370 feot above sea~level.
A 70~foot well situated in section 17 obteined an adeguate supply
of soft water from a bed of sandstone in this formation after
penetrating alternating layers of sand, sandstone, and gravel,
This water is reported to be of excellent quality, and is being
used for the domestic drinking supply. Similar aquifers probably
occur in this vicinity and in the uplands north of the river wvalley
and would be found at depths not exceeding 100 feet,

The Ravenscrag formation occurs below the Cypress hills,
but does not extend more than half a mile beyond the borders of
this formation. Although the Ravenscrag formation is less porous
than the Cypress Hills beds, it may yield water in some parts of

the area, but throughout the municipality, the yields obtained from
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this formation are far from satisfactory. Such wator as may bo
found is oxpccetoed to be more highly minoralized than that from
the Cypress Hills aquifers.

The Whitomud formetion is known to underlic the Ravenscrag
'in the coentral part of the township and wes roported to occur in a
well on scetion 1, but it may not bo everywhore present on the
uplands. This formation is not known to bc water bearing in tho
municipality.

The Eastend formetion occurs below the Ravenscrag, and
the Whitemud whore it is present, and immediately underlies the
drift throughout the remeinder of the uplands down to elevations
as low as about 3,250 feet above sea-level. A well situated in
section 1, after being drilled through about 45 feet of drift and
éhrough the Whitemud formation, encountered a small yield of water
at a depth of 80 feet in the upper pert of the Eastend formation,
Drilling was continued and at a depth of 120 fect or at an elevation
of about'3,255 feet above sea-lovel en adequate yield of hard "alkeli"
water was obtained. This water is being used for household purposes
and for watering stock, although it is of poor quality. This aquifer
is probably of small arcal ecxtent, although others may occur at
greator dopths at this location and et various elevations in tﬁe
Eastend or other parts of the township. As no definite contact is
recognized between the Fastend and the underlying Bearpaw formation,
the exact position of the base of the Eastend ig unknown, The upper
beds of the Bearpaw formation, however, may 2180 be sufficiently
poraus at some places to be water bearing, Tﬁis formation is known
to becomec more shaly at depths and is expectéd to contain little or

no water at elevations lowor than about 2,900 feet above sea-level,
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF

NO. 50, SASKATCHEWAN

Township | 4| 4 4:r 5/ 5| 5| 6 [ 6| 6|Total No.
Wost of 3rd moridien Rango |22 23|24 22|25 |24 |22 125 |24 oipality
Total No. of Wells in _’l‘_c_)_wnship 15| 6] 3,35 _56 »14:‘ 5 2_6”‘_-3 163 ‘
No. of wells in bedrock 503 ol 7| 4| 3| 2{1] 2] 27 '
No. of wells in glacial drift -]?)» MI;‘”M26 45|10| 1113| 6| 111
No. of wells in alluvium “o|oj ol 2 7[1] 2|z 2] 25
Permanency of Water Supply -
No. with permenent supply 15| 3] 3|32{22|11| 5|18| 3| 112
No. with intermittent supply Oi1f o 18| 1| 0 14
No. dry holes Q| 2! of 2|26 05| 0 37
Types of Wells -
No. of flowing artesian wells clo| O 0|0 Q
No. of non-flowing artesian wells —-1;“6'“2— 2 16
No. of nonwartesian wells _1.‘1‘7}4“1"2‘8”59 11| 3 20| 3| 110,
Quality of Water - -
No. with hard water 13 33 313022 |11 3 171 1 110§ a
No. with soft water 21110 81| 2| 4| 2 23
No. with salty water —~1—-<- 0} 0 0} 0} O | 0{ 0 I 1
No. with "alkaline" water AR S R e T S
Depths of Wells RSN U AUUITS NP S k-
No. from O to 50 feet deep 91 3| 0/25/60| 6| 3(23| 1| 120
No. fram 51 to 100 feet deep 1|0l 3 5| 2] 5| o] 2] 1] 19
No. from 101 to 150 feet deop 500 2z 2[1{0fol1] 9 )
No. from 151 to 200 fceet dsep 1l o 1} 1} 2| 0| 1| O 6
No. from 201 to 500 foet deep 72 ol "2":‘1" ol 1] ol o] &
No. from 501 to 1,000 feet deep “(:)“»O”‘O .0“0“0_1“;.‘0 0 1
No. over 1,000 fect deep “oloj ol o] olo[o[ol o] o ]
How the Water is Used YT TP TTTY
No, usable f‘or domestic purposes 12| 3| 3|27{26f 9 18| 3| 106
No. not usable for domestic purposes ~3}“0 i _fS_ 5 _4::3- 0 3 o 20
No, usable for stock 14 4| 3|32|29|12 18 120
No. not usable for stock “1lol o] 2 1] o[ 0l 6] s
Sufficieney of Water Supply - I ]
No. sufficient for domestic needs 14| 3| 3|25{17{11] 5/18| 8 99
No. insufficient for domestic needs 11| Oof 8{13| 1| O} 31 O 27
No. sufficient for stock needs 11 (2] 3|13(11|10] 4 [16] 3 73 J
No. insufficient for stock mnoeds "4 z]| o|z0]19 zL'l‘“s o &3 /




ANALYSES AND QUALITY OF WATER

Goeneranl Statement.

Semples of water from representative wolls in surface
deposits and bedrock wore taken for analyses., Except as
'otherwise statod in the tab}e of analyses the semples were
analysed in the laboratory of the Borings Division of the
Goological Survey by tho usual stendard mothods. The
quentities of the following constituents were determineds
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxide by difforence, sulphate, chloride, and
alkalinity, The alkalinity referred to here is the oalcium
carbonate equivelent of all acid used in neutralizing the
carbonetes of sodium, calcium, and magnesiume. The reaul?s of
the analyses are given in parts per million-=-that is, pafts
by weight of the constituents in 1,000,000 parts oé water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million, The semples were
not exemined for bacteria, and thus a water that mey be
termed suiteble for use on the basis of its mineral salt
content might be condomned on account of its bacteria content,
Waters that are high 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 remasining when o semple of water
is evaporated to drynesse. It is generally considered that
waters that have less than 1,000 parts per millioﬁ of dissolved -
golids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded, Nearly all waters
that .contain more ~than 1;000 parts per million of total solids

have a taste due to the dissolved mineral matter. Residents



accustomed to the woters 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.

Minerel 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 sa1t§‘impart
hardness to water. The magnesium salts are laxative,
especially magnosium sulphate (Epsom salts, MgSO4), and they
are more detrimental to health than the lime or calcium saltse
The calcium salts have no laxative or other deleterious
offeots, The scale 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 caleium end magnesium. Of these, sodium sulphate (Glauber's
salt, NeyS0,) is usually in excess of sodium chloride (common
salt, NaCl). These sodium salts are dissolved fram rocks and
soilss When there is a large amount of sodium sulphate present
the water is laxative and unfit for domestic use. Sodium

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

2

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

Sulphates (S04) are one of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, megnesium sulphate, end calcium sulphate (caso4).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides are cammon constituents of all natural water
and are dissolved in smell quahtities from rockss, They usually
occur as sodium chlo;ide and if the quantity of salt is much
over 400 parts per million the water hos a brackish taste.

Iron

Iron (Fe) is dissolved from meny rocks end the surface
deposits 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 & red precipitate upon
exposure to the air., A water that contains a considerable
amount of iron will stain porecelain, enemelled ware, and
clothing that is washed in it, end when used for drinking
purposes has o tendency to cause constipation, but the iron
can be almost completely removed by aeration and filtration
of the water,

Hardness

Calcium and magnesium salts impart hardness to water.
Herdness of wabter is commonly recognized by its soap-destroying
powsers as shown by the diffioculty of obtaining lather with soap.
The total hardness of a wabter is the hardnoss.of the water in
its original state., Total hardness is divided into "permanent
hardness" and ™temporary hardness"., Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that camnot be
removed by bolling. Temporery 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
caleium and moegnesium and iron, and permenent hardness to the sulphates,

and chlorides of caloium and magnesium, The permanent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.
Water that contains a large amount of sodium carbonate and
smali amounts of caloium 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 usually classed as excessively
hard, Many of the Saskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; when.the
total hardness exceeded 3,000 parts per million no exact
hardness determination was made, Also no determination for
temporary hardness was made on waters having a total hardness
loess 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 wells probably is higher than

that given in the table of analyses,
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Wator from tho Unconsolidated Dcposits

Only onc samplc of water was teken from this municipality
for analysis by thc Gecological Surwey. This water, represented by
analysis No. 3 in tho table of water analyses, was taken fraom a
60~foot well situated in tho bottom of Frenchman River valley.
Although thc base of the well may be in the Bearpaw formetion it
is believed that the groater part of the water supply is derived
from the overlying Rocont alluvium. This analysis probably is
fairly representative of wators obtained from the fine sands and
silts that occur in the bottan of this stream chemnnel, As theso
sodimonts are largely derived by erosion of the Eastend and
Bearpaw shales that form the lower banks of the river they comtain
relatively large amounts of the readily soluble salts. The fine
texture of the sediments also tends to retard the underground
circulation of the water, thus allowing greater opportunity for the
salts to be teken into solubtion. Such waters usually contain
sodium sulphate (Neo80,), megnesium sulphate (MgSO,), calcium
carbonate (CaC0z), and calcium sulphate (CaSO4), with mimor amounts
of sodium carbonate (NapCOz) and common salt (NaCl). These saltg
are listed in decreasing order of their relative abundance. The
sulphates of sodium and magnesium are the most harmful salts presept.
Waters containing an cxcess of 1,000 parts per million of both
these salts tond to have a laxative effect whon drunk by porsons
unaccustomed to highly mineralized wators, but waters containing
concentrations of noarly twice this amount are commnonly used for -
drinking in different parts of the province without causing any
epparent ill effcets. Stock are less affected by the sulphate salts
and have been reported to thrive on waters containing these salts
in excess of 2,500 parts por million, |

Water obtained from the coarser sediments that occur in

tho smell stream channels and on tho edges of Frenclmen River flats
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arc, o8 o rule, not so highly mincralized as to bo unfit for uso
in tho houschold. Tho first analysis givon.in the accompanying
tablc, made by the Provineial Analyst, is of wator from o woll sunk
in sand near tho cdgo of the river flats and shows the total
dissolvod solids and tho rolative amounts of tho salts presont.

Woters obtained fram the glacial drift do not differ
ossontially from thosc from the strcam deposits in respeoct to the
individual salts present and the rolative order of their abundancc.
Although the total concontration of salts varies from place to
place, wators contained in the shallow sand and gravel pockets in
the upper part of the drift are, as a rule, not highly mineralized,
and form the chief source of drinking water supply in the muniecipality.
Tho second incomplete analysis in the table is of water from this
type of deposit. Some of the shallow wells are situated beside
sloughs or artificially constructed roservoirs and derive their
water by seepage from this sourcc. The sediments through which the
water seeps act as a filter and if the water in the reservoir or
slough is not highly mineralized or if it is not contaminated by
sewage or other decaying organi; matter the water in the woll will
be suitable for drinking. In goneral, waters obtaincd from the
shallow drift doposits arc hard to excessivoly hard, although a.few
soft waters arc reportod, particularly from scepoge wells, Most of
the waters from the decpor drift deposits aro also hard. The hardness
is permanont in most of the wators and not rumovable by boiling,
Greator concentrations of the laxative-acting mineral salts are also
present in most of these waters, rendering them, in samc places,
unsuitable for domestic use, although fow are reported to be too
highly mincralized for stock use.

Wator from the Bedrock

The Cyprcss Hills formation is composed chiofly of guartzito

sands and gravels, consolidated in places by a calcarocous cement,

Calcium carbonate is usually the chief constituent in waters from this



wble

sourco and is not considered detrimoentel to hoalth. Calcium
carbonate forms temporary hardncss and may be almost entirely
rcmoved from solution by boiling the water. As the othor minecral
salts preoscnt in solution occur in very minor amounts tho water
from this sourcc is of particularly good quality for domestic usc,

A groater variation is noted as & rule in waters from the
Ravenscrag formation than in those fram the Cypress Hille beds.,
Although 1little water is obtained fram the Ravensecrag in this
municipality analyses of water samples from this formation i?\the
municipalities to the east and northeast show that the toté; Iﬁ
dissolved solids range from 36@ to 1,860 parts per million. In
general wators obteined from the coal scams and from the £in® sands
or sandy shales are morc highly mineralized then wa%éf fram the
thick sand beds. Sulphate salts are present in solution, although
they are usually not in sufficient quantity to render the wakér
unfit for household use,

Waters obtained from the Eastend and Bearpaw formations
vary groatly as to character in different localities and ab
different horizons. Tho sulphate salts are usually present in
sufficient quantities to impart a bitter taste to the water and
have o laxative effect when drunk by persons unaccustomed to waters
of this type. At no place, however, is tho water reported to be
too highly mineralized for stock use. Soft water is obtained from
both the Eastend and the Bearpaw formations by several wells located
in the east—centrai part of the municipality. These wators are
reported to be suitable for the damestic drinking supply, although
the water from the Bearpaw formation has a slight soda taste.

This water would probably kill vegetation if it were used for
irrigation owing to the presence of sodium carbonate or “black
alkali. At greater depths in the shales of the Bearpaw formation
the quentity of dissolved sodium sulphate and sodium chloride

(common selt) will undoubtedly be found to increase to such an extent

that the water will not be suitable for any farm use,
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WELL RECORDS—Rural Municipality of ... ¥0....50,.. SASEATCHERAN..
LOCATION | TICHT J0 e PRINCIPAL WATER-BEARING BED TEMP. | USE To
e TYPE DEPTH | ALTITUDE ] .
WELL ] oF OF WELL CHARACTER OF WHICH YIELD AND REMARKS
No i (above sea | Above (+) - ) OF WATER |WATER| WATER
’ 14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Bgt:;fn (=) | Elev. | Depth | Elev. Geological Horizon (in °F.) IS PUT
’ ace
1 3 4L o2 Dug 50| 3,060 - 35, 3,04 38 3,042 Glacial sand Hard, Malk- s
| e aline®
ot - 'Tjr - Dug 75 3,080 - 38| 3,04 33| 3,042 Glacial sand Hard S Fas an insufficient swvly;- now abandonsd.
- }, : - and filled in.
3 T o " Dug ) 3,201 ~-.5] 3,215 6| 3,219 Glacial gravel Hard, clear D, 8 Sufficzicnt for local neceds.
-l 9 A Bored 130| 3,204 - 55| 3,209 130{ 3,134 Bearnarw Hard, clear, N Uafit for use.
o : "alkaline®
51 % r Dug 15| 3,074 - 11| 3,258 11| 3,263 Glacial sand Hard, clear D, S Safficicnt for local needs.
6 » P 1 " Dug 20| 3,2M| -10| 3,25k 20| 3,254 Glacial sand Hard, clear D, S Sufficicnt for local nceds.
—7 7 4 ™ Drilled| 305| 3,74 - 50| 3,19% 305| 2,959 Bearnaw sand- Soft, clear, D, S Sufficient for local needs.
: stone salty
& 23 t ! n Dug 1o 3,308 - 10| 3,29 13} 3,295 Glacial gravel Hard, clear D, S Sufficicnt for local needs.
-9 4 0 M Bored 115] 3,243 -100 | 3,14p 100| 3,143 Bearpar sand Hard, cloar D, S Sufficicnt for local needs.
‘100 NGB 24 v v Bored 130| 3,250 -105 | 3,145 105| 3,145 Bearnaw sand Hard D, S Sufficient for local needs.
11 . 2 i L " Dug Wl 3,402 - 5} 3,39 6| 3,398 8lacial sandy Hard, clear D Insifficient for local needs.
clay
121 sW. 2f v Y " - Dug 1 3,413 0 3,41 0| 3,413 Glacial clay Hard, clear D Sufficient for domestic needs.
=13 s¥.~2f ¥ 1 ™ Drilled| 303| 3,113 - 75| 3,336 303| 3,110 Bearpaw sand Soft, clear D, S Safficicat for loeal nceds.
14 Sj. 26 ¢ n on Dug | 3,352 - 11| 3,341 11| 3,341 Glacial sendy Hard, clear D Sufficient for domestic needs.
clay :
151 sv. 3% ¢ ¢ n Dug 15| 3,397 - 171 3,39 10| 3,337 Glacial sand Hard, clear D, S Suffisient for local needs.
1| sm. 26 X 2?, 3| Drilled 200| 3,370 -130 | 3,240 130| 3,240 Eastend or Hard, clear, S Sufficicnt for local nceds; also 2 dry holes
3 Bearpaw ®allkalinet 45 and 264 feet deen.
2| SE. 2 4 wooon Dug lo| 3,370 0 3,370 G;lacigl clay Soft, cle= D Suffizient for domestic needs.
3| NE, 32 % w w Dug 13| 3,250 - 15| 3,23% 17| 3,233| Glacial sand Hard, clear D Interpittent supoly.
i sw. 33 9 w 0 Dug gl 3,068 - 4| 3 064 4| 3,204 Glacial sand Hard, clear, D, S Suffizient for local needs.
. i "alkalinel .
1| NEL 30 4 2if 3 Dug 60| 3,125 - 20 | 3,104 30 | 3,065 Glacial gravel Hard, clear D, S Sufficient for local needs.
2| N®W, 31 ! m " Bored 0| 3,134 - 56| 3,078 56| 3,078 Glacial gravel Hard, clear, D, S Sufficient for local needs.
" w n B "alkaline®,
31 NWl 32 : ored 73| 3,137 - 55| 3,082 73| 3,004 Glacial gravel iron
f &r | Hard, clear D, S Sufficient for loecal needs.
1] ™ 1 5 22 3| Drilled| 150 | 3,378 | -118 i_3,26c 150 |'3,218| Bastend sand- Hord, clear S Sufficient for local needs. ‘
stone
T2 | NW ) monooon Dug 70| 3,376 - o7 | 3,309 57 | 3,309 Ravenscrag sand | Hard, brown, N Unfit for use; intermittent supoply.
sulphur
31 Nw 4w n v Bored 30 | 3,585 - 10 | 3,519 30 |3,495| Glacial sand Hard, clear D, S Sufficient for local needs.
LI xEy 5 m n nm Bored 85 | 3,5e4 Dry ‘wle; base in glacial drift.
5 NE " n "| Borel 1510] 3,450 i - 15 3 4z 4o -{')4-10 Glacj_aLgravel Hard, clear D, S Sufficient for locsl needs.

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

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



2 B 4-4
WELL RECORDS—Rural Municipality of.........50.-50-sssgarcammay.
LOCATION J— ] TGICHT TO WEICH PRINCIPAL WATER-BEARING BED TEMP. | USE TO
o D, B
WELL ] e OF Weir Above () C(I);Am(fgg‘ . “;VVZ‘;EE YIELD AND REMARKS
Ne- 34 | Sec. | Tp. | Rge. | Mer. WELL WELL (at;:::l)sea Bglov;'/ (—) | Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
uriace
6' SE. 9 5 22 3 Bored 30 3,525 | - 28 | 3,497 28 3,497| Glacial sand Hard, clear, S Insufficient for local needs; a seepage ‘wollll:
J "alkaline® is used for domestic needs.
7/ SE. 9 ! L " Bored hot 3,585 Glacial drift Hard, clear N Unfit for use.
8§ NE. 9 9§ v " Bored 8l | 3,u93 - 50 | 3,443 75 | 3,418| Glacial sand Hard, green 8 Insufficient for local needs; also U seenawme
wells.,
9| svw. 13 W » Dug 15| 3,485 0 3,455 Glacial clay Hard, clear D Insufficient for local needs; two other Sim-
ilar wells; also a 127-foot dry hole.
10| sw. 17 w moow Dug 15 | 3,432 - 9 | 3,429 9 | 3,423 Recent sand Soft, clear D Insufficient for local needs; 2 other wells
_ 10 anc 20 feet deevn.
11| SE, 20 v wm n Dug 4| 3,387 - 3| 3,384 13 [3,374| Glacial sand Hard, clear D, S Safficient for local needg.
12| sTf 22 "% " v Dug 16| 3,500 | - 2| 3498 23,498 Glacial sandy Hard, clear D, S Insufficient for local needs.
clay
13| N7, 22 m n o« Dug 13 | 3,4hg - 11 | 3,433 11 |3,433| Glacial clay Hard, czlear D Sufficient for domestic neceds; a similar
. well is used for stock.
“=3f | SE, 23 W w n| Bored 38 | z,hey - 95 | 3,311 96 |3,311| Ravenscrag sand | Hard, clear, D, S Sufficient for local necds; also a spring
iron on farm,
15 | NW, 24 W | i Dug 13 | 3,316 - 4| 3,312 Recent silt Hard, clear D Sufficicnt for domestic needs; stock is watered
at a dam,.
16 | N7{ 27 v | o Drilled| 232 | 3,450 | -132 | 3,318 232 |3,218| Bastend sand Soft, clear D, S Sufficiont for local needs.
17 | NT) 28 o nf v| ‘Dug 15 | 3,435 - 11 | 3,224 11 |3,424| Glacial gravel Hard, clear D, S, I | Insufficiont for local needs; also another
’ well on farm.
18 | sEy 33 v % i Drilled | 250 | 3,435 - 80 | 3,355/ 260 |3,175| Bastend sand Soft, clear D, s Sufficicnt for local needs.
19 | NB| 34 n «| | 3yred 132 | 3,269 ~ 92 | 3,277 132 |3,237| Bastond send Hard, clear S Safficient for local neceds.
20 | s.% 35 n n| ) Bored g2-| 3,350 - 54 | 3,306 Glacial drift | Hard D, S Tater-level constant.
1 NE. 1 5| 23| 3| Dug 10 | 3,350 - 4 13,345 4 13,345 | Glacial gravel Soft, clear S Intermittent suonly; glso a dry hole 18 feet
deed,
2 | S8, 1} v vl w|Drilled | 22% | 3,400 - 24 3,375 Eastend Hard, cloudy D, S Sufficient for local nceds; also 2 dry holes.
3 | NE., 3 " “w| n| Bored 35 | 3,275 - 9 13,25 16 {3,259 | Glacial sand Hard, clear D, S Safficient for local needs.
Y | Nw., 3 " f " | Bored 155 | 3,200 Jry hole; base in Bearnaw.
5 | sB.] 3 | w| ®n Dug 18 | 3,280 - 14 | 3,055 Glacial drift HFard, clear D Sufficicnt for domestic necds.
6 | SE., 4| w| w| Dug 18 | 3,250 - 14 3,236 16 |3,234 | Glacial sand Soft, clear D, S Sufficicent for local needs.
7 |BE.| L4 n L " | Bored 100 | 3,775 - 88 | 3,187 Glacial drift Hard, blue by Unfit for use.
8 S7. 4 wion " Dug 16 2,230 - 12 [3,218 Glacial drift Hard, clear, S Sufficient for stock needs; haul water for
iron douestic needs. .
9 |S¥., 10, n| wu| Dug g | 3,300 - 3 |3,297 4 13,296 |Recent sand Hard, clear B, S Sufficicnt for local needs.
10 |SE.| 10} n| » | n Dug 12 | 3,300 - 4 3,29 4 3,295 | Glacial sand Soft, clear D, S Sufficient for local needs.
11 |NE.| 10| n| n | » Dug & |3,255 - 5 3,319 6 [2,319 |Glacial sand Hard, clear D, S Sufficiont for local needs. .
and gravel Sufficicnt for local neceds; also two dry
12 Imw a2l el nl wl pgg 1412 300 F— 33837 3,383 Fracial-srey sand Hard;elenr 55 0]~

NoTeE—AIll depths, altitudes, heights and elevations

given above are in feet.

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



3
WELL RECORDS—Rural Municipality of

B 4-4
NO. 50, SASKAT GaE‘IAN.

LOCATION %ﬁ‘f};‘;;&;"g& PRINCIPAL WATER-BEARING BED TEEEP. & USE TO
WELL o D%l;.-TH A CHARACTER or WHICH YIELD AND REMARKS
No i (above sea | Above (+) ) ) OF WATER |WATER| WATER
. 1 | Sec. | Tp. | Rge. | Mer. WELL WELL level) B;lov;_r (=) | Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
urrace
13 'sSW./13 ' 5 23 3 Bored 50 | 3,400 - 10 /3,390 Glacial drift Hard, clear D, s Intermittent suwomly; alsc a number of d¥y-Koles
' to a death of 25 feet.
W | sw.liz | » #! n | Bored 20 | 3,400 - 10 |3,390 Glacial sand Hard, clear D, S Intermittent suvnly.
15 | sW.| 15 n 1 ", Dug 3,300 Dry ole; tese in glacial drift; this hole ifs
in the »rocess of being dug.
16 | Nw. |15 | ©® LN Dug 18 | 3,355 0 3,325 Recent gravelly |Soft, clear D Internittent suooly; also 12 dry holee; stock
clay watercd at a dan.
17 | SE.|16 | ® n|o" . Dug 15 | 3,355 - 11 3,314 Recent sznd and |[Soft, clear D, S Iatermittent swoply.
gravel
18 | NW. 16 | *® LI Dug 10 | 3,350 - 10 |3,340| 10 (3,340 | Recent sand Hard, clear, D, S Safficient for local needs.
"alkaline”
19 | NE.| 17 n " " Dug 12 | 3,350 - 11 [3,339] 11 3,339 | Recent sand Soft, clear D, S Insuificient for local needs.
20 SE.| 17 " " " Dag 15 3,375 -1 3,374 Recent silt Hard, clear D, S Interzittent sumply.
21 | SE.|17 | n L Dug 10 | 3,370 | - 12 |3,358 Recent sand Soft, clear D, S Intermittent suomly.
22 | SE.| 20 n n " | Bored 150 | 3,375 Dry hole; base in Raveénscrag.
23 |SE.|20 | n| w | Bored 0 | 3,375 Dry hole; base in glacial drift.
24 | sw. 21 | v niow il Dug 15 | 3,375 - 14 |3,361| 14 [3,361 |Glacial sandy Soft, clear D Insufficient for local needs.
clay
25 | SW.| 33 " i " | Bored 130 | 3,400 -105 |3,295| 105 [3,295 |Eastend sand Hard, clear, D, S Sufficient for local needs.
iron
26 | NE.|36 | ® n| * | Dug 13 | 3,475 Glacial drift Hard, clear s Internittent sumply.
27 | NE.|36 | v nilon Dug 4 | 3,475 - 13 |3,462 Glacial clay Bard, clear D Insufficient sunoly; there are 9 similar wells
on this quarter-section varying in depth from
14 to 48 feet.
1 [sw.| 4 |5 | 24| 3| Bored 53 |3,1%0 | - 50 [3,084| 56 [3,084 |Glacial sand Hard, clear, D, S Sufficient for local needs.
and gravel "alkaline®
2 |wnw.| 4 " n " Dug 75 {3,160 - 73 |3,087| 73 [3,087 |Glacial gravel Hard, clear, D, § Sufficient for local needs.
: Yalkaline"
3 |NW. 5 | n il on Duzg 0 | 3,175 - k& |3,127| 48 [3,127 |Glacial gravel Hard, clear, ) Intermittent summly.
Palkaline"
4 |sw.| 6 | "o Dug 50 | 3,140 - 45 3,094 | 46 (3,094 |Glacial sand Hard, "alka- D, S Sufficient for local needs.
. B ‘ ) and gravel line", §rey
5 |NW.| 6 | " m| % Dug % |3.,180 | - 63 3,097 &3 B,097 |Glacial gravel  [§39imCRY D, S, I |Sufficient for local needs.
6 |Nw.|12 | wl " Dug 70 |3,250 - 57 3,183 | 57 PB,183 |Glacial sand Hard, clear, S Sufficient for loeal needs.
"alkalinet
7 iNw. |12 | noon Dug 1 |3,250 - 11 (3,239 Glacial clay Hard, clear D Sufficient for domestic needs.
8 |NW. |14 " n " | Bored 11 | 3,200 - 9 3,191 9 B,191 |Recent gravel Hard, clear, S Sufficient for local needs.
"alkaline®
~—9 |SE.|16 | "y " Dug and |130 |3,250 -125 3,125 | 155 5,095 |Bearvaw shale Hard, clear, D, § Sufficient for local needs; also a dry hole
Bored "alkaline® 123 feet deep.
10 |[NE. 27 | " | " Dugand |170 [3,190 Dry hole; base in Bearpaw shale.
Bored .
11 |NE. |17 | » nolom Dug 28 13,190 - 8 [3,182 8 5,182 [Glacial sand Hard,clear D, S Sufficient for local needs.

Note—All depfhs, altitudes, heights and elevations

given above are in feet,

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used.
(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of...... ...

NO."50; "SASKATCHEVAN
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL i TYPE | DEPTH| Attirube e CHARACTER T];:)n;p. Lvlvsxgzx’cfg
| OF OF ELL | p YIELD AND REMARKS
No. | 4/ | sec. | Tp. | Ree. | Mer.| WELL | WELL | (hovesea Bg%zag)) Elev. | Depth | Elev. Geological Horizon OF WALER Y:Tf;z ‘?;Agg,f
12 | s¥.19 | 5 || 3| Dug 56 | 3,185 | - 65 |3,119| b5 3,119 |Glacial gravel  |Hard, clear, "~ |Dy S Sufficient for local needs:
falkaline®
13 NE.[19 | ® wlow Dug 40 | 3,200 - 35 |3,164| 35 [3,164 |Glacial sand Hard, clear, D, S Sufficient for local needs.
‘ : and gravel #alkaline"
1 ISE.| 4 | 6 | 22| 3 |Drilled | 215 3,U50 -200 |[3,260| 215 (3,235 |Eastend sand- Hard, clear D, S, 1 |Suffizient for local needs.
stone
-2 |SE.| 9 | " n| v Drilled | 500 | 3,5C0 -350 |3,150| 500 [2,900 |Bearnaw sand Saft,brown D; § Safficicnt for loezl needs.
3 1 s¥.g12 | v ryon Dug 15 {3,270 - 2 |3,236 & 3,252 |Recent gravel Soft, clear D, 8 Sufficient for local needs.
4 | NE. 21 | npow Dug 25 | 2,9¢8 - 22 |2,975| 2?7 [2,975 |Recent sand Hard, clear Ji Suffizient for domestic needs; #.
5 | Nw. 33 | " "1 " Dug 20 | 3,400 - 8 |3,392| & [3,392 | Glacial drift Hard, clear D, S Sufficient for local needs.
1 |sv.) 2|6 |23 3 Dug 20 | 3,500 - 6 |3,u9u 6 [3,494 | Glacial sand Hard, clear D, S Interaittent swimly.
e | N, 2| " wypow Dug 12 | 3,525 - 3 |3,522 Glacial gravel Hard, clear D, S Intermittent sunily; #.
3 | N7 2| wion Dug 16 | 3,52% - 4 [3,521 4 |3,521 | Glacial sand Soft, clear D, S _ |Sufficient for local needs; also several
and gravel holes.
4 [NE.| 9| " v"| % Drilled | 200 | 3465 ~165 |3,300.| 200°-13,265 | BEastend sand Hard, clear, D, s Sufficient for local needs.
, broyn sedi~
5 | w10 | " | ®| ®| Borea | 31 | 3,465 | - 12 |3,453| 12 [3,453 |Glacial drift  |gard. clear 9, s Sufficient for local nceds.
& |SEfl2 [ * | =| 7 Dgg 35 | 3,580 - 3 3,577 " | Glacial drift Hard, clear, D Internittent supnly.
- . "alkaline®
7 [SE.|14 | v niy n Dug 22 | 3,590 - & |3,h82 & |[3,532 | Glacial sand Bard, clear D, S Sufficient for local nceds.
8 |s¥.|15 | " ! " Bored Lo | 3,465 - 12 |3,453]| 12 [3,453 | Glacial drift Hard, clear, ~|D, s Sufficient for local needs.
brown sedi-
ment
9 |N7.|16 | n noon Dug 15 | 3,550 - 12 |3,538] 12 [3,538 | Rocent sand Soft, clcar D, S Sufficient for local needs.
10 {N¥.[19 | n # | " | Bored 24 1 3,180 - 12 |3,138| 12 |3,138 | Recent silt Hard, clear D, 5,1
11 | NW.|19 | w! %} Bored 22 | 3,150 - 12 {3,138} 12 |3,133 | Recent silt Hard, clear, D Suffizicnt for local needs.
Malkaline®
12 |NT.J19 | " | w| » | Dug 9 | 3,150 - 6 |3,1b4 5 3,144 | Recent gravel Hard, clear N Sufficient sunnly; but not used.
13 | NT./19 | ® vl n Dug 22 | 3,125 - 14 |3,111| 14 |3,111 | Recent gravel Hard, ironm, D, S Sufficicnt for local needs.
cloudy
i |ww.j19 | " vl w Dug 20 | 3,150 - 19 |3,131| 19 |3,131 | Recent gravel Hard, clear D Suffizicnt for domestic needs.
15 | §¥.119 | * LU Dug 14 | 3,185 - 7 13,118 7 13,118 |Recent gravel Hard, clear, I Sufficient for local needs.
iron
16 |N7.|19 | ® "l "] Dug 12 | 3,155 - 9 |3,115| 9 3,110 | Hecent gravel Hard, clear . | Dy ® Sufficient for local needs.
17 |N7.|20 | @ " | | Bored 50 | 3,100 - 36 |3,004| 35 [3,0684 |Recent silt Hard, clear, D, S Suffisient for local needs; #.
Malkaline®,
iron ‘
18 |NB. |22 n " " | Borad 24 | 3,100 - 20 |3,080 20 (3,080 | Recent gravel Hard, clear, D, S Sufficient for local needs.
: , iron
Nore—All depths, altitudes, heights and elevations . (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

given above are in feet. (#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of

¥0..5C, SASKATCHETAN.

H
LOCATION N R Wi s oy Fios PRINCIPAL WATER-BEARING BED teaip. | ©ek TO
WELL W CHARACTER OF WHICH ‘
No. | oF OF (,,.,off ’;e,, Above (+) . . OF WATER WATER| WATER YIELD AND REMARKS
14 | Sec. | Tp. | Rge. | Mer.| WELL WELL level) Below (—) | Elev. | Depth | Elev. Geological Horizon : (in °F.) IS PUT
Surface . .
19 | s7y 23| 6(23 |3 Bored 35 | 3,200 - 62 | 3,138 o2 |3,138| Glacial gravel Hard, clear, | N Sufficient summly; but not used.
: glkaligs® i .
20 | NE! 23 " " " Dug 15 | 3,1C0 -~ 13 | 3,087, 13 |3,087| Recent silt Soft, clear D, § Sufficient for loecal needs.
21 | $T{ 30 | ow | on Tug 20 | 3,155 - 3 | 3,147, 34-[3,241 | Rocent gravel | Soft, clear D, S Sufficient for local needs.
1| ¥B) 1| 5|2t |3 | orillea | 150 | 3,375 -120 | 3,255 120 |3,255 | Bastond sand Hapd, clear, D, S Safficicat for local needs.
) ) "alkallno®
NV, 17 | | o | Borud 70 | 3,440 - 28 |3,372] 28 [3,372]| Cyoress Hills Soft, claar ; 8 S Sufficient for local needs.
sand ’
3| SE/3F| *| m Tug 20 | 3,550 - 15 13,5251 15 |3,535 | Recent sand Soft, clear 2, S Sufficient for loecal neede.
|
|
NorE—All depths, aititudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used..

given above are in feet. (# Sample taken for analysis.
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