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INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
reoquired for domestic purposes end for stocks 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 ncrth boundary of township
32, was systematically examined, records of approximately
60,000 wells were obtained, end 720 samples of water were
collected for analyses. The facts obtained havé been
classified and the information pertaining to eny 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, Russell, and others of the Geologiocal
Survey. The Department of Natural Resources of Saskatchewen
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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Publicetion of Results

The essential information pertaining to the ground
weter conditions is being published in reports, one being iesued
| for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipelities and to certain
Provinclal and Federal Departments, where they can be consulted
by residenﬁs‘of thé muniocipalities er by.-ther persons, er they -
.may be obtained by writing direct to the Director, Bureau ef
Economle Geology, Department of Mines, Ottawa. Should anyone
require more detailed information than thet contained in the
reports such additionel informetion as the Geolegical Survey
possesses can be obtained on applicatien to the directpr. In
meking such request the applicant should indicate the exaot
location éf the area by giving the quarter section, township,
renge, and meridien conoerning which further information is
desired.

The reperts aro written frincipally for farm
residents, municipal 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 Use the Report

Anyone desiring informetion about ground water in
eny partiocular locality should read first.the part dealing
with the’mnnicipality a8 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 shouldistudy the
two figures accompanying the-report. Figure 1 shows the
surface and bedroock geology as related to the ground water
supply, end Figure 2 shews the relief and the lecation ard
type of water wells., Relief ig shown by lines of equal

nlevetien called "oenbeurs", The elevation abeve sea~leve;
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is given an seme or all of the contour lines en the figure,

If one intends to sink a well and wishes te find
the approximate depth'to a water-bearing horizon, he must
learns (1) the elevation of the site, and (2) the probable
olevation of the water-bearing bed, The elevation eof the well
site is obtained by merking its pesition on the map, Figure 2,
and estimeting its elevation with respect to the two contour
lines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the flgure,
the elevations of adjacent welles as indicated in the Table o{
Well Records accompenying each report oan -be used. The
approiimate elevation of the water-beoring 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 estimoting from these known elevations its elevation at
the well-site.l If the water~bearing horizon is in bedrook
the depth to water can be estimated fairly acsuretely in this
way. If the water~bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less reliable, because the water-bearing
horigzon may be inclined, or may be in lenses or in sand beds
waich may lie at wvaricus horizons 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 horlzon either in the

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

L If the well-site is near the edge of the municipality,
the map and repert dealing with the adjoining-
municipality should be consulted in order to obtain the
needed information sbout nearby wells,
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of Well Records it is also possible to form some idea of the
quality and quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

Alkeline. The term "alkaline'" has been applied
rather loosely to some ground-waters, In the Prairie
Provinces, a water is usually described as "alkaline" when it
contains e large amount of salts, chiefly sodium sulphate and
magnesium sulphate in solution., Water that tastes strongly of
common salt is described as "salty". Many "alkeline" 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, send,
gravel, and other material on the flood~plains of modern streems
end in leke beds.

Aquifer or Water~bearing Horizon. A water-bearing

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

Buried pre-Glacial Stream Channels, A channel

.carved into the bedrock by a stream before the advaence of the
continental ice~sheet, and subsequently either partly er wholly
filled in by sends, gravels, and boulder clay deposited by the
icew=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 burisal.

Contours, A line on a map joining points that have
the seme elevation ebove sea=level,

Continental Ige-sheet. The great ice-sheet that

oovered most of the surface of Canada many thousands of years

agCe
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Escarpment, A cliff or a relatively steep slope
separating level or gently sloping areas,

Flood-plain. A flat part in a river valley

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

Glacial Drifts The loose, unconsolidated surface

deposits of sand, gravel, end 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 glaecinl till or boulder clay. The glacial drift
occurs 1n several forms:

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

(includes arens where the glacial drift i1s 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) Glocial Outwash. Sand and gravoel plains or

deltas formed by streamg that issued from the continental
ioce~sheet,

(4) Glacial Lake Deposits. Sand and clay plains

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

Ground Water, Sub-surface water, or water that

occurs below the surface of the land.

Hydrostatic Pressure. The pressure that causes

water in a well to rise above the point et 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 Permesble, Beds are pervious when -

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

.Pre—Glacial Land Surface. The surface of the land

before it was covered by the continental ice~sheet.

Recent Deposits, Deposits that have been laid down

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

Unconsolidated Deposits. The mantle or cevering

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

Water Table. The upper limit of the part of the

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

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

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

called Flowing Arteslan Wells,

(2) Wells in which the water is under pressure but
does not rise to the surfaces, These wells are called None

Flowing Artesian Wells.

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

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

Wood Mountein Formation. The name given to a series

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

Cypress Hills Formation., The name given te a series

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

Ravenscrag Formation., The name given to a thick

series of light-coloured sandstones and shales containing ene
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 Formations The name given to a series of

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

in places into coarse, limy sand beds having o maximum thick-
ness of 40 feet.,

Eastend Formétioae The neme given to a serles of

fine~grained sands and silts. It has been recognized at
various localities over the southern part of the provincs,
from the Alberta boundary eset to the escarpment of Missourl
coteau, The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formation, The Bearpaw consists mostly of

incoherent dark grey to dark brownish grey, partly bentemitic

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

lower part of the formation, It forms the uppermost bedrock
formation over much of western and southwestern Saskatchewan
and hae a maximum thickness ef 700 feet er somewhat more,

Belly River Formation, The Belly River consists

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

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

Marine Shale Series., This series of beds consists

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

older formations that underlie the western part of the area.
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}KKTER-BEARING*HORIZONS OF THE MUYICIPALITY

The rural municipality of Leke of the Ripye( -

povers an area of 270 squere miles i
:part of Saskatchewane The a%ea conssts of a block og
nine townships bounded on the west the 3rd meridiam
end described as townships 7, 8, and 9, ranges 28, 29,
and 30, W, 2nd meridian. f£e Lethbridge=Weyburn branch of
the Conadian Pacific railwey passes through the southern part
of the area, The town of Assinibola, near the western boundary of
the municipality, is a junction point of this line and the
Canadian Pecific line to Moose Jaw 60 miles to the northeast,
The valley partly occupied by Leke of the Rivers forms the
most conspicious topographic feature of the municipality.
The lake has an approximate elevation of 2,200 feet above
sea=level, Froam it the valley sides rise abruptly for 100
feet or more to merge into o gently rolling plain that
extends throughout the remainder of the municipality. This
plain has an average elevation of 2,350 feet in the northern
and central townships, but rises gradually to elevations
exceeding 2,500 feet in the extreme southwest corner of thg
municipality.

Water-bearing Horizons in the Unconsolidated Deposits

The ground water supplies of the municipality are

derived from Recent stream gravels, from the glacial drift,
end from several horizons in the underlying bedrock. The
stream gravels occur in thin beds deposited along the bottoms
of many revines and coulées tributary to the valley of Lake
of the Rivers. These gravels form an important source of water
for domestic use, particularly in the central and southern
townships where the glaciel drift is only.sparingly productive
of water. Wolls sunk to shallow depths in the gravels yield

sufficient quentities of medium hard water for domestio use,
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and for a few head of stocke Thesc gravels provido the
best source of drinking water in the central townships,
Many thousands of'years ago a groat continentel ice=sheot
advanced in a general southwesterly direction over much
of southern Saskgtchewan, depositing an irregular montle
of glacial drif{, till, or boulder clay over the greater
part of this municipality. With the recession of the
ice greater thicknesses of unconsolidated material were
deposited, particularly in those arens where the ice front
was stationary for any period of time., Such maoterial is
called "moraine” end differs from the boulder clay or till
plain in that much of the clay has been washed out by waters
issuing from the melting ice, leaving generally a more porous
deposit., The moraine is gonerally thicker and charactorized
by knolls and undrained basins such as occur in the northeastern
corner of the area, The glacial streams issuing fram the ice
front carried away some of the gravels‘and deposited them as
alluvial fens or deltas in a comparatively thin layer over an
extensive area in the northwestern part of the municipality.
The variation that exists in the thickness of the
drift over the area is due not only to difference in quantity
of deposition by the advancing ice-sheet but also to mony
irregularities in the surface of the underlying bedrock.
Hence it is difficult to give a figure that will be consistent

even in small areas. The drift is of negligible thickness

.along the lower slopes of Lake of the Rivers valley and it

probably does not exceed 40 feet in thickness throughout the

southwestern townships, It thickens materially in the central

end east-central areas, exceeding 80 feet in several places.
@Jong the northern part of the area the bedrock lying below

!
the drift has heen encountered in a number of wells at depths
)

i
14
i
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ranging from 40 to 60 feet, depending upon the elevation of
the surface. The greater part of the drift covering the
uplands is composed of yellow to bluish grey boulder clay.
Thin beds or pockets of sand and gravel of limited areal
extent are irregularly interspersed through the clay, and
it 1s in these pockets that most of the water in the drift
accumulates, Wells sunk entirely in boulder clay yield
only small seepages of highly "alkaline" water. Throughout
the central townships and the northern halves of the southern
townships the sand pockets are not particularly numerous er
of any considerable areal extent., It occasionally becomes
necessary to sink several holes to depths of 20 to 30 feet
before a supply of water adequate for domestic use is obtained,
The water 1s of medium hardness and contains varying amounts
of "alkali" salts, It is usually usable, however, and in
sufficient amounts for a few head of stock, The impervious
nature of the clay makes it possible to retain water in ex-
cavated dugouts for considerable periods of time, Through-
out the southern parts of the southern townships the gravel
and sand pockets beeome more numerous and many wells sunk
to depths of 25 te 30 feet yield small supplies of seft water
suitable for domestic use,

Usable water sufficient for 100 head of stock er
more is obtained from a well located in NW. %, sec. 33, tp. 9,
range 28, at a depth of about 65 feet, It has not been determined
whether this supply is derived from a sand pocket or from a
more extensive horizon, in the terminal moraine area in the
northeast corner, Pockets and beds of gravel form small
knolls ard ridges over many parts of the upland areas, It
" has been found that shallow wells sunk on or near to these
small prﬁminenoes aften yield sufficient quantities of
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drinkable water for averoge farm requirements, In the

area east of Lake of the Rivers small supplies of drinkoble
water are generally obtainoble from the drift at shallow
depth, but it is usually advisable to sink wells into the
bedrock where larger supplies of weter are obtainable, The
extensive deposits of sands ond gravels occurring in the
northwestern part of the township yield large quantities

of water at shallow depths. The quantity of dissolved
mineral salts in the water is variable over small arens and
in many instances the water is unfit for household use,

Water~bearing Horizons in the Bedrock

There are four bedrock formations represented in
this municipality, two of which contain importent watere
bearing beds., The uppermost formotion, locally termed the
Ravenscrag, underlies the drift throughout the entire upland
areas of the region down to an approximate elevation of
2,275 feet above seca~level and possibly to o slightly lower
elevation over the northwestern quarter of the municipality.
A massive sand bed is known to occur at the base of the
Ravensorag in areas to the west but is thin or absent
throughout at least the southern half of the municipality,
Throughout the southern half of the township the Ravenserag
is underlain by approximately 35 feet of white to buffe
coloured, plastic clay known as the Whitemud beds., It has
not been definitely determined whether this bed is present
under the Ravenscrag in the northern half of the tovmship.

A bed of coarse groy sand that weathers green,forms the top
of the Bastend formation.and Underliés the Whitemud in the
southern half of the area, aﬁd probably underlies the Ravenw
scrag to the north. This sagd bed is struck at slevations

between 2,265 and 2,220 feet above sea-level throughout the
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groator part of the municipnality and forms an important
wotor=booaring horizon in meny parts of the arca. Some
10 to 20 feot of silt and finc sand underlying the coorsc
sond bod form the lower part of this formation, Tho
Eastend grados dovmword into the Morine shalo at an
approximato clovation of 2,200 fect throughout the southorn
tovmships and ot ebout 2,170 foot towoard the northorn
boundary.

The Ravonserog is composed of ycllow-brown cloys
ond brown shalcs intorbedded with layors of bluc sond and
occasional thin coal scams, As is to bo oxpoeted in a
formation showing considcrablc variation in its componont
beds, gr;ound wotor derived from tho Ravonscrag varics markodly
at difforont depths cvon in compoaratively small arcase Fairly
largo supplios of hard, "alkalino" wator arc obtainablec from
the Ravonscraé at elcvations betweon 2,330 and 2,300. foet ,throughe=
out the grootor part of tovmships 7 ond 8 and S.%, township 9,
range 29, The aquifor rises gradually to the west into towmship
7, 8, and 9, ronge 30, where it lics at elevations ranging fram
2,400 to 2,380 fect., Water derived from sand beds immediately
undorlying coal scams is in many casces soft and soda=booring.
This is particularly truo of supplics from this horizon through=
out the threo southorn tovmships. It is not usually suiteblo
for household use, although several wolls along the southorn
boundary of the municipality yicld oxcellcnt drinking wator,
In township 8, ranges 29 and 30, and in the southwestorn half of
township 9, range 29, and towmship 9, range 30, the water from the
Ravenscrag is hard and contains "alkaline" salts and iron to such an
emount as to render it unfit for domestic use. This horizon and one
lying below it, to be described later, are the most productive

water horizons in the arca although the quality of the water
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is generally pooror thun that of the smaller supplies

derived from the ovorlying glacial doposits., In towvmship .
9, renge 30, the supplies derivod from the drift are adequate
for local needs, and it is not generally necessary to sink
wells into the underlying Ravenscrag. Dry holes.have been
sunk into the Ravenscrag in nearly all sections in the
western half of township 9, range 28, and along the eastern
parts of township 9, range 29, It is probable that, due
to a lack of pervious beds, little water will be obtained
from this formation either in the western half of township
9,'range 28, or the northwesterm half of towaship 9, range
29, Severnl wells situated in the central part of township 9,
renge 29, are drawing fairly large supplies of water suiteble

'for stock from the coarse sands at the top of the Eastend
formation, lying below the Ravenscrag ot an approximate
elevation of 2,240 feet. This horizon will, however, probably
not be productive throughout the centrel and northern parts
of this township,

The Ravenserag formation produces small supplies
of water at several places east of Loke of the Rivers. The
most productive horizon, however, is encountered in the coarse
groen sand of the- Eastend formetion, occurring below the
Whitemud beds at elevations between 2,240 and 2,190 feot,
This horizon is productive throughout the entire area east
of the wvalley. The supply is believed to be derived from
a catchment area in the highlands in the muniecipality to
the east., The many springs along the lower slopes of Lake
of the Rivers wvalley derive their supﬁly from this horizon,

In the eastern part of township 9, range 28, and

the raorthern half of township 8, range 28, the supply is usable

and i s sufficient for local stock requirements, The water in
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the southern part of tho arca bocomes much softor d&g to -
tho presence of "soda" and becauso Lf the flat taste is *
usually unsuitable for household usps This horizon yioclds
fair supplies of a similar quality of water throughout the
remain&er of the municipality, with the exception of the

dry aren mentioned above,.

In most parts of the wostern townships adequate
suppliés fér stock arc obtainoble from the Ravenscreg and it
is not necossary to sink wells into the Eastend formation.
Water occurs in smell cmounts in the Eastend,formation, but
is of wvery poor quality.

The Marine shale underlies the entire township,
below 2,190 feet in tho ccnbrol part, and at slightly lowor
olovations in the northorn and southern townships. The shalo
is easily recognizable in drilling by its dark grey to black
colour when wet and by roughly cubical shapes to its small
componont fragments whon drye. Wobor derived from the shale
is highly "alkaline" and salty and quite unfit for houschold
or stock use. Drilling through the overlying beds down into

the shale is not recommended for ony part of the municipality,
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GROUND WATER CONDITIONS BY TOWNSHIPS
Township 7, Ra.ﬁge 28

The ground water supp'iy of this tewnship is
obtained from Recent stream depbsits, the glacial drift,
and from the underlying bedrock formations,

The ﬁecent stream deposits consist of beds of sand,
silt, and gravel in the bottoms of the ravines and couléess
Several shollow wells sunk to depths not exceeding 20 feet
yield a soft to medium hard water from the gravels, in
sufficient quantities for & to 15 head of stocke The supply
is seasonal, however, and frequently becomes negligible in
the autum, Wells so situated generally form a good source
of water for domestic use. In two instances "alkaline",
undrinkable water was found near the lower cnds of the valleys,
where there secems to be o greater accumulation of mineral salts
in the sediments. The character of these sediments vories
considerably,and it is quite probable that in areas where the
gravels are thin and silts are predominant, a poorer quality
of water is to be expeoted than from the morewporous phases
of the deposits. The bottom of the broad wvalley east of the
town of Willows is largely covered by silts,from which only
smoll seepages of "alkali' water can be expected at shallow
depths.

The glacial drift ,that covers the uplands of the
township ;varies in thickness from a few feet along the slopes
of Lake of the Rivers to 30 or 40 feet along the southern
boundary of the township. Small pockets of sands and gravels
sce.ttered‘: through the bouldor clay compriging the drift contan
water witl';.. variable omounts of mineral salzts. Wells sunk to

depthg rang’j,;i'g from 15 to 25 feet on the uplands and striking
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herd, slightly "alkeli' wokor for house uge, but tho yield.
is not usually sufficient for more than lb to 15 head of
stock.s When larger quantifies of water required for stock,
dugouts, and dams across tﬁe coulées, havg satisfied the
demandlon many farmse Driiling or boring into the underlying
bedrock is advisable, howsver, in many parts of the toﬁnship.
Sone difficulty.has been experienced in tracing
the productive horizons ia the bedrock, due to discrepancies
found in the existing topographic maps of the area. It will
hence be found that the elevatioms of soveral of the well sites
given do not agree with the contours that have been taken
directly from previously published meps. The uppermost bede
rock water-bearing horizon occurs in a coal scom in the Raven=
scrag formation, at olevations varying from 2,480 to 2,430
feet above sea=-level, in the highest part of the township
in sections 4, 10, and 11, Two wells sunk to depths ranging
from 20 to 40 feet in seoctioms 10 and 11 obtain a small supply
of soft, soda=boaring wotor which has been found unsuitable
for household use. Although this horizon yields large supplies
of water in the higher land of the township to the south, and
in section 4 of this township, it connot be considered as a
souwrce of any large amounts of water for stock in sections 10
and 11, Hore it is advisable to sink wells to the second
horizon, which occurs in the basal blue=groy send beds of the
Ravenserag at elevations varying from 2,330 to 2,290 feet
above sea-level. This horizon is believed to be productive
generally throughout the cntire southern half of the townsﬂip.
It has been found necessary to sink to depths of 100 to 150
feet before penetrating the horizon in most of the upland

sections., The water is soft due to tho presence of "soda"



in solution which is often in sufficient quantities to
render the wober unsuitable for gorden irrigotion and for
household use, other than washing. The yield from individual
wells is large, being sufficient in some localities for 25
and even 50 head of stock. The springs occurring aloqg the
upper slopes of tho valley in sections 23 end 35 flow
continuously from outcrops of this horizon, The water

is soft,and although containing soda,6is being used in the
household and for watering several head of stock,

The third horizon is o bed of coarse grey=-green
send of the upper Eastend formotion, underlying the thin bed
of white clay of the whitemud formotion from 70 to 85 feet
below the horizon described aobove, or at an approximate
elevation of 2,245 to 2,220 feet, This horizon seems to
have about the same areal extent as the one above it, although
it has seldom been found necessary to sink wells to the lower
horizon excoept along the lower slopes of the broad northern
velley., The water is similar to that in the Ravenscrag, but
the iron content is considerably higher often rendering the
water unsuitable for household use. The supply is variable
over the orea, but usually sufficient for 25 head of stock.
Several springs also occur at this horizon along the lower
slopes of the wvalleys,

The Morine shale.is known to underlie the entire
township below the approximate elevation of 2,190 feet. The
smoll supplieos of highly mineralized water that ere derived
from the shale are unfit for form use and drilling into the
shale is not recommended.

This formotion immediately underlies the Recent deposits
oalong the valley bottome In this part of the area wells should
not be sunk below depths of 25 feet, as suitable supplies of

water cannot be expected from the underlying shale,



Township 7, Range 29

Glocial drift composed largely of yellow and blue
boulder clay with oﬁly occasionnl irregular pockets of sand
and gravel overlies the upland parts of this township. The
thickness of the drift varies from at least 40 feetdong the
southern border to less thon 10 feet on the southern slopes
of the valley of Lake of the Rivers. The sand and gravel
pockets are fairly nuncrous in the drift in tho southern
third of the townshipe Wells 15 to 25 foet deep encountoring
these pockets yield sufficiont water for housochold needs and
for o fow head of stocke Toward the northern boundary of the
township tho drift is much less porous and shellow wolls yield
only smell quentities of "alkaline" water, which is usually
undrinkeble, Even groater concentrations of minoral salts
are found in the water from shallow wells dug into the silts
and sands covering the bottom of the valley of Lake of the
Rivers,

The drift of the upland area is underlain by the
Ravenscrag bedrock formetion down to an approximate elevation
of 2,260 feot above sen-level. The Ravenscrag is in turn underw
lain by 20 to 25 feet of buff-whitc clay forming tho Whitemud
bods that are exposed in the vicinity of the town of Willows,
A loyer of coarsc grey sonds and brown shales not less than
30 feet thick underlics tho Whitemud at on approximate clevetion
of 2,240 feet., These beds may be scon outeropping at high woter
level on the east side of Lake of the Rivers noar the south
end of the lake, This latter sond bed dnd the groy sands at
the base of the Ravonserag form two water-boaring horizons which
extond throughout the entiro township with the exception of the

floor of the valley of Lakc of the Rivors.
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The uppeormost productive bedrock horigon, a
bod of coarse grey sand occurring in the lower part of tho
Ravenserag formation, is present throughout the uplond area
at an eleyation botweon 2,360 and 3,330 feet above sea=level,
Mony wolI; 90 to 160 feot deepy depending upon the surface
elevation, aroc producing o soft, soda=bearing water in
sufficient quantities for local form requirements. Supplies
derived from o coal scam overlying the send bed are more
oftgn hard and contain fairly large quantities of sodium
sulphate, Water from either of these sourcos is not generally
satisfactory for domestic use, Residents of the district
usgally depend for drinking water upon shollow wells sunk
in the drift qr.iP Recent deposits along couldo bottaoms,
The second préductive horizon occurs in the Eastend sond beds,
underlying the Whitemud beds at an approximate elevation of
2,220 feets Although this horizon will probably be found to
be prohuctive throughout the ontfwe township south and west
of the valley, it has been tapped by wells only in the northe
eastern quarter of the township. It forms the moin source of
water for stock along the slopes 6f the valley and cames to
the surface as a line of springsjéear the valley bottome The
woter is hard and highly mineral&zed and used for stock watering
only. Due to the reclatively poor ground water conditions in
tthe bedrock underlying this send bed it is inndvissble o sirk
%ells below this horizon in any pert of the township,

Towvnship 7, Range 30

A layer of glacial drift varying in thickness between
20 and 60 feet covers the entire township. Sand and gravel
pockets in the boulder clay ore few and of small areal extent,
This condition causes considerable difficulty in_obtaining

adequate supplies of drinking water over the township, as the



woter from the waderlyinrg bodrock horizons is ronerelry
unsuitghleYor don';ostic usc'). Tho sond pockets are fairi’;;“""i
numerous along the southern boundary of the township, where
\lt is probable that small supplies of drinkable woter msy be
obtained at shallow dopths. It may %e necessary to dig seveml
holes, however, throughout the remainder of the township before
oven a small supply of drinkable water is obtoined. One well
dug to o depth of 18 foct on NW;%; section 36, yields sufficimmt
quantities of fairly soft water for household needs and a few
head of stock, from isolaﬁed sand pockets in the drift. Where
any large number of stock arc to be watered, residents are
advised to sink wells through the drift into the underlying
Revenscrag bedrock formation. An aquifer in a bed of sand
lying beneath a thin coal scom has been struck in many wells
in this distriet. It is believed that this aquifer is at
elevations between 2,425 and 2,390 feet throughout the entire
township except in sections 24, 8, and 36, where a slight northe
sasterly dip to the beds has caused the aquifer to be feund at .
elevations between 2,385 and 2,365 feet. In sections 13 and 14,
where the glacial drift is thin, this aquifer is penotrated at
a depth of 45 feet, but throughout the remasinder of the township
it is necessary to sink wells from 100 to 130 feet to reach the
productive bed., The water is hard and contains "alkali'.salts
and iron in some wells, and is sof‘t and soda~bearing in others,
Only in the extreme southern sections of the township is the
water reéarded as suitable for houschold use. The yield is
generally sufficient for 20 to 30 head of stock. There has
been as yet no necessity for sinking wells below this horizon
im the township. The aquifer, which occurs in & bed of sand at
2,225 feet in the township to the east, mBy be productive beneath
this township. This would necessitate drilling to depths of ?OO

to 300 feet, however, in somec of the higher parts of the area,
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Towmship 8, Ronge 28

The ground water supply of this township both
from tho glasdael drift and the underlying bedrock is
considerably better in the northeastern half of the
township than in the southwesterm half, The glacial
drift covers the entire area to depths of 20 to 40 feet,
Throughout the southwestern sections the cdrift is composed
largely of boulder clay. Any ground water to bo found in
the drift occurs in the more porous beds of sand and gravel
pockets which are scattored sparsely through the clay. These
pockets when close to the surface yield smnll supplies of
drinkeble water. Small send and gravel knolls and ridges
have formed productive sites for shallow wells for household
supply. Over much of the area, however, there is little
ovidence on the surface of the occurrcnée of these pockets and
it may be necessary to dig soveral widely spaced holes before
e suitable yield is obtanined. Soveral residents have resorted
to seepage wolls dug beside dugouts for drinking water, whoreas
others are obliged to haul wnter for house use from the shallow
wells in the central port of the township. Muéh greater oamounts
of gravel and sand occur at shallow depths in the drift covering
the central sections. Hore wells not exceeding 20 feet in depth
yield sufficient quantities of hard, drinkeble woter for local
farm requirements. Those gravels are by no means uniformly
scattered over the central sections, but are believed to lie
in narrow bands marking buried stream channels in the drift,
Wells in sections 15, 23, 27, and 28 are deriving their supply
from such a source, In the northern sections the drift is
composed largely of boulder clay, but shallow wells oan usually

be expgetod to prowide sufficient water for house usce
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The oclays, shales, end occasionai, sand beds and
. thin seams of lignite coal which compose the Ravenscrag
bedrock formetion underlie the drift throughout the towne
ship down to'ar.} approximote elevation of 2,270 feet above
gea~level, i,d. down to a level approximately 60 feet sbove
the high wad¥er line of the lake. The Ravensprag is immediately
underlain by 25 to 35 feet of buffewhite firewclays known as
the Whitemud beds, These white beds are underlain in tuwrn
by some 40 feet of alternating beds of shale and massive,
grey=-weathering, green sand, forming the top of the Eastend
formation. Although the Ravenscrag has yielded comparatively
little wober in this township the sand beds below the Whitemud
form an extensive water-bearing horizon., In sections 3 and 18,
however, many holes have been drilled into the bedrock even
to depths of 160 feet without obtaining water. It appears
that the sands are largely obsent in this part of the area
and that little water can be expected from deeper drilling.
In sections 7 and 8, and in nearly every section in the towne
ship with the eabove oxceptiong, the green sand bed occurs at
elevations betweon 2,245 and 2,225 feet and forms a source of
adequate water supply for loocal stock requirements., The depth
to this horizon on the uplend parts of the township varies in
different localities due to differencesin surface elevation,
but production is usually obtained at depths of 100 to 160
feet, The water from this aquifer is soft and soda=bearing
in most places, and is not suitable for household use, Drill:!.n'g
below this horizon in eny part of the township will encounter
the Morine shale which does not yleld supplies of ground water

suitable for feym requirements,
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Towvnship 8, Range 29

A mantle of glacial boulder clay with o maximum
thickness of cbout 50 feet covers the entire upland port
of this township. Irregular pockets of sand and grovel
of limited areal extent are interspersed through the
boulder clay, In many perts of the township wells not
oxceeding 40 feet deep yield smell supplics of medium
hard, drinkable water of varying degrecs of alkalinitye.
Due to the irregular distribution of the sand end gravel
pockets, however, it is oftten necessary to dig several holes
before a suitable supply is obtained., Small supplies of
water of a better quality arc in many cases obtained in
shallow wells located in the bottoms of ravines., The
Ravenscrag bedrock formation underlics the drift down to
an approximate elevation of 2,300 feot above seca-level.,
Some 40 to 45 feet of Whitemud beds underlic the Ravenscrag,
followed by a similar thicknoss of coarsc grey sand. Many
wells have been sunk into the sand beds of the lower part
of the Ravenscrag. The woter derived from this horizon is
hard and "alkealine", and although generally unsuitable for
household use can be used for stock. The supply is not
generally sufficient for more than 25 head of stock, Cone
siderably larger supplies of soft, soda~bearing water are to
be oxpected from the coarse, greenish grey Eastend sonds below
the Whitemud beds at elevations between 2,260 and 2,220 fecot,
This horizon has been Struck in wells in nearly all sections
of the township at depths varying from 100 to 125 feet from
the surface, The high soda content of the water limits its use
to the watering of stock.

Usually two wells appear to be necessary to satisfy

the water requirements of farms in this township, a shallow



woll in drift for drinking wotor and a deopor woll into
the Ravenscrag or the underlying greon sand for stock
watoring.,

The Marine shnle underlies the entire township
bolow an approximnte clevation of 2,220 feet, The waoter
conditions in the'shale are very poor and sinking'wells

into it in any part of the township is not recommondod,

Township 8, Renge 30

The glacial deposits covering the entire area
consist of a fow fcet of sandy clay undorlein by boulder
clay followed by a fairly oxtonsive bed of sand., The
boulder clay has a thickness ranging from 40 to 50 feet
along tho southern boundory and increasos te approximately
60 feet in the northern soctions, Wells dug to depths
renging from 10 to 20 feot in the upper sandy clay generally
yield soft or medium hard, drinkable woter,in sufficient
quantities for household requirements, but usually not
more. Very little woter com bo expected from the underlying
boulder clay. Wells sunk to the sand below the clay, however,
yield enough water for local stock requiremonts. Throughout
the contral and northern parts of the township the wnter is
guite highly mineralized and generally unfit for domestic
usc, Better water is cbtainable at this horizon in the
southern parts.

Thrce sand aquifers were penetrated in tho present
town woll in Assiniboia at depths of 40, 65, sand 85 foet,
regpoctively from tho surfoace. The wator from the upper two
horizons is of medium hardncss and comperatively low in
mineral salts. The lowest horizon yieclds a more highly
mineralized water. These aguifers probably occur as isolated

pockets rather than extonsivo beds as several tost holes in



w 27 =

the town have foiled to striko more than small soepoages

at these horizons. A lack of detailed information has made

it impossible for the writer to dotermine the full aroal
oxtent of tho productive beds. Water suitable for stock
wotering is obtained at depths of less than 125 feet from
sand beds end coal secms of the Ravenscerag formatlon undore
lying the drift, In some places tho yield is adequate for

30 or more hoad of stock and it is suitaﬁle for household
purposess In mony of the weclls into the bedrock, however,
iron, soda, or sodium sulphote (Glaubor's salt) render the
water unsuitable for domestic use., Deep drilling, to depths
greater then 200 foot, is not recommended in this townshié.
Water in the bedrock is under hydrostatic pressurc ond rises
in the wells above the aquifer, Artesian conditions are known
to exist in the municipality to the wgst, but it is improbable

that flowing ertesian wells will be located in this township.

Township 8, Ronge 28

‘ Ground morainc, in which the near surface woter
conditions are gencrally poor, covers the southwostern
corner of this township and the slopes of the wvalley of Lake
of the Rivers. Tho remainder of ‘the township is covered by
an irregular mantle of terminal moraine in which fairly extensime
deposits of sends and gravels occur in boulder clay within 30
feot of the surface, wherc littlo difficulty should be exﬁerienced
in obtaining a supply of water for household use at shollow
depths,

Large quantities of water of good quality, sufficient
in several instances for 100 hoad of stock or more, are obtained
from a locol send and gravel horizon in the drift encountered
ot depths ranging from 65 to 90 feet, at an approximate elevation

of 2,245 feet throughout sections . 32, and 33, Dry holes to
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the south and west indicatc that this horizom is productive
only in the scctions roforred to above.

Morked diffceronces ore noted in tho woter conditions
existing in the underlying bedrock formations on opposite sides
of Lake of the Rivers., South and east of the lake, the coorse
groy to green sond of the Eastend formation lying below the
Whitemud beds, is encountered in we{i'ls at elevations of 2,220
to 2,196 feet above seoo~level and sit.mk‘to depths ranging from
100 to 145 feet, depending on the eieve‘.\?.on of tho well sits,
This horizon yields sufficient water for '\Jioca.l farm requivencntss.
Tho water is hard and not genorally highly minoralized end is
uged for houschold purposes, It is under sufficiont artosian
pressure to cause it to rise to a point 65 foot below the
surface in many of the wellse. The supply of this horizon is
believed to be derived from rain falling on a catchment area
in the hills to the northeast of the township and segping
grodually down to this horizon. In sections 3 and 4, and
generally throughout the area. west of the lake, thc horizon
is either less porous or has been largely removed by erosion
so that 1little or no woter can now be obtained by drilling
into the bedrock. In many sections wells 100 and even 160
feet deep obtain only small amounts of water. Deeper drilling
camnot be expected to yield larger supplies, If a.deqtio.‘be
quentities of water cannot be obtained from the overlying
glaocial deposits in this part of the township farmors will
be obliged to construct dems in the coulees or dugouts on the
uplands in order to conserveo sufficient water for stock,

Township 9, Range 29

A layer of glacial drift composed largely of boulder

clay overlies the whole township. The thickness of the drift

varies oonsiderably wlthin small areas, but is probably nowhere



.loss than 40 foot, and not morc than 80 foot, thick ovoxj"
the upland ports of the township. An oxtonsive arca o‘i‘
outwash sands and gravols covors tho dri.:% in tho wost;-
central port of tho township, as shown on tho uocompon};ing
map (Figure 1). Shallow wells sunk into tho outwash deposits
yicld large supplios of hard water, sufficicnt in many places
for o largc numbor of stocke Considorable amounts of mineral
s0lts have also bocome conc.zon'bratod in tho lowor parts of the
aron, particularly in the ravines and couléps, rendering the
water unsuitable for household usc,. Consido‘i'u.b_;l.e difficulty
has been experienced in koeoping thesc wolls froé from coving
sond, The northeast cornmer of the rolling country is underlain
by terminal moraine in which the amnll, scattored, sand and
gravel pockots form a source of smnll quantities of usablo
water at shallow depths. Throughout the remainder of the
towmship tho porous beds in the drift .q.re fewox; and although
shallow wells satisfy houschold roquirements. it is gonerally
necessary to sink wells into the undorlying bodrock in order
to obtain sufficiont water for stock.

A lack of detniled logs of the wells producing
from aquifers in the bedrock, and conriderable differences
existing in the character of tho water from difforent 'wells
have mnde the tracing of the bedrock horizon difficult in this
township. Throughout the western half of the area, wells sunk
to depths of from 656 to 140 feet, depending upon surfoace elevation,
obtain a woter from sand beds prosumed to be in the Ravenscrag
formotion at an aopproximate elevation of 2,260 feet acbove sea=
level, The yield is sufficient for local stock requirements but
the minercl salt content of the water is generally high, making
the water ‘unsui'bable for household use. In the eastern half of

the township wotar is obtained from a lower horizon, at elevations
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betwoon 2,200 ond 2,160 fect, but as the ground surfoceo is
lowor it is scldom necessary to drill doeper than 110 feet

to reach the productive aquifor. This horizon is probably
productivo over the groator part of the township, but the
quontity of water obtainable varies in different localities.
In the scuthoast corner this aquifer yiclds only small seepnges,
whoreas sufficiont supplies for 20 or morc head of stock are
derived from individual wells in the contral part of tho area.
The woter is "alkaline" ond is not suitable for household use.
. The-Marino shalc is belioved to undorlie the entirc township
ot elevations below 2,150 feet. As no water suitablo for
farm use can be expocted in the shale, drilling below 2,150

fect in any part of tho township is not rocommended,

Tovmship 0, Ronge 30

Tho ground water supplies of this township are derived
almost entirely from the montle of glocial drift thot covers
the ontiro area. The thicknoss of the drift is variable,
being less than 20 feet along the southern boundory and ine
creasing to over 40 feet toward tho northern part, An extensive
gfavel horizon is cncountered at shallow depths throughout the
central and northeastern parts of the township. Along its
southern morgin this horizon grades into sand beds which
extend into soctions 10, 11, 12, and the southwestern half of
section 15, Sufficiont supplics of water for local stock
roquircments are obtainable at shallow depths throughout the
arec underlain by the gravel ond tho sand horizons, Tho water
from the gravel is foﬁnd to vary groatly in its "alkali" salt
content within small areas. Mony of the wells yield n medium
hard, drinkable woter whereas others close by give supplies
that are unfit for household or stock use, Water from the sand

beds shows corresponding variations in mineral salt content and
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is ofton quitc high in iron. Littlo information has beon
obtained in rogard to the wator conditions of the underlying
Ravenscrag formotion., A fair supply of medium hord, slightly
"nlkeli" wator was struck benocath o conl seom at o dopth of
o.bout‘ 50 foot bolow the surface in SE.3, seotion 3. Tho
lateral oxtent of this aquifoer has no} been determined, A
woll located in SWex, soction 14, has encountorod o largo
supply of water in a coarse sand bed at a depth of 150 foet
below the surface, or ot an elevation of 2,210 feet, It is
probable that this horizon, which is believod to bo tho massivo
sand ot the top of the Eastond formation, will be found to

be productive at this elovation ovor the groater part of the
township. Tho water is high in iron and "alkali" solts ond

is unfit for houschold use but suitable for stock, Theo dopth
to the Morine shale, which probebly underlies the whole area
has not been determined. Wells sunk below an ele;ation

of 2,150 feet, however, will not likely yield sufficient supplies

of wator suitablo for farm uso.
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STATISTICAL SUMMARY OF WELL INFCRMATION IN RURAL

MUNICIPALITY OF LAKE OF THE RIVERS, NO, 72, SASKATCHEWAN

Township| 7{ 7| 7| 8! 8| 8| 9| 9| 9 | Total
yo.izn

Wost of 2nd meridian Roange [28/29[30[28(29]30{28[29|30 | cipality
Total Noe of Wolls in Township 421 24(15(36|30{19{55(60(26 | 307
Noe. of wells in bedrock 26111/10(24(18| 6{31|32| 7 | 165
Noe of wells in glacial drift 14/13] 5{12{12{13]24{28{19 | 140
No. of wells in alluvium 2, 0| 0 O] 0Ol Oy 0}J0}O0O 2
Pormoncney of Woater Supply
No, with permanont supply 35[22115133|27]15{38 (48|26 | 260
No. with intermittent supply 0] 0 0 0] 110}, 0}0}10 1
No. dry holes 7] 2{ O} 3| 2| 4j17[11{ O 46
Types of Wells
No, of flowing ortesion wolls 0 0 00} 0{ 1} 0f{0Q|O 1
Noe of non-flowing ortosion wells 15{14(12 (13|16 | 8}20 |31 }]10 | 139
No. of non-artosian wolls 20| 8| 3(201(12| 6(18118{16 | 121
Quality of Water |
Noes with herd water 23122113 (23 |27 |13 )34 |44 123 | 222
No. with soft water 12| ol 2l10{ 1|2l 4|53 | 39
Noe with salty water oj1lo/ojololol1]o] =2
No, with "alkaline" water 4/1310|718)6/14131 |6 | 109 |
Dopths of Wells
Noe from O to 50 feet decp 23| 9| 3116 9| 3(10 18122 | 113
No. from 51 o 100 feet deep 5| 9| 8| 3P6ejeo0| 5 | 96 |
No, from 101 to 150 feet deep 7| 3{313[{4]0[2020 1 7T
No., from 151 to 200 fget deep 41111141701 412}0 17 —
No. from 201 to 500 foet deep 5/0/0[0]0[3[1]0]0 1 7 |
Noe from 501 to 1,000 foet deep 0] 2/0/]0]0{0j0[0]|0O 2
Nos over 1,000 feet deep 0;]0]010]0}12]0j010 1
How the Water is Used
Noe usable for domestic purposes 26| 5, 416 11| 9130 R3 18 | 142
No. not usable for domestic purposes | 9|17 |11 Q7 17| 6| 8 26| 8 | 119
No, usable for stock 32117 |15 |32 |26 [14 137 }44 26 | 243
Noe not usable for stock 31601112111 115]0 18
Sufficiency of Water Supply
Noe sufficient for domestic needs 33122 15 {33 28 [15 (38 49 126 | 259
Noe insufficient for domestic needs 2/0]0]0|0}0|]0j0]|O0 2
No. sufficient for stock necds 21 |19 14 27 |22 [15 2035 20 | 193
Noe insufficient for stock needs 1413116 /6|]0J1804!6 68




ANALYSES AND QUALITY OF WATER

General Statement-

Semples of water from representative wells in surface
deposits and bedrock wore taken for enalyses. Except as
otherwise statod in the table of analyses the samples were
analysed in the laboratory of the Borings Division of tho
Goologicel Survoy by tho usual stendard mothods. The
quantities of the following constituents were determineds
totel dissolved mineral solids, calcium oxideo, magnesium
oxide, sodium oxido by difference, sulphate, chloride, and
alkalinity, The alkalinity referred to here is the caloium
carbonate equivelent of all acid used in neutralizing the
carbonates of sodium, calcium, and magnesium, The resul:lza of
the enalyses are given in parts per million~~that is, pafts
by weight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million, The samples were
not exemined for bacteria, and thus a water that may be
termed suitable for use on the basis of its mineral salt
content might be condemned on account of its bacteria content.
‘Weters that are high in bacterie content have usually been

polluted by surface wators,

Total Dissolved Mineral Solids

The term "total dissolved mineral solids" as here
used refers to the residues remeining when a sample of water
is evaporated to dryness. It is generally considered that
" waters that have less than 1,000 parts per million of dissolved .
golids are suiteble 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 dus to the dissolved mineral matter, Residents



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

Mineral Substances Present

Calciun and Magnesium

The calcium (Ca) and megnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The celcium and magnesium salts_impart
hardness to water. The magnesium saelts are laxative,
especially magnesium sulphate (Epsom salts, MgS04), and they
are more detrimental to health than the lime or calcium saltsse
The celcium salts have no laxative or other deleterious
effects., The scgle found on the inside of steam boilders and
tea~kettles is formed from these mineral salts,
Sodium

The selts of sodium are next in importance to those
of caleium and magnesium, Of these, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, NaCl). These sodium salts are dissolved from rocks and
soils. When thers is a large smount of sodium sulphate present
the water is laxative and unfit for domestic use. Sodium
carbonate (Nazcos) "black alkali", sodium sulphate "white
alkali", and sodium chloride are injurious to vegetation,
Sulphates

Sulphates (SO4) are onc of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and calcium sulphate (03804).
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 small quantities from rocks. They usually
occur as sodium chloride and if the quentity of salt is much
over 400 parts per million the water has a brackish taste,

Iron

Iron (Fe) is dissolved from many rocks and the surface
deposits derived from them, and also from well casings, water
pipes, and other fixtures, More than 0.1 part per million
of iron in solution will settle as a red precipitate upon
exposure to the air. A water that contains a considerable
émount of iron will stain porecelain, enamelled ware, and
clothing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost campletely removed by aeration and filtration
of the water,

Hardness

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

and chlorides of calcium and magnesium. The permanent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonla or sodium carbonate, or many prepared softeners.
Water that contalns a large amount of sodium carbonate and
smali amounts of calocium and meagnesium salts is soft, but if
the calcium and megnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
perts 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
less than 50 parts per million, As the determinations of the
soap hardness in sam; 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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Water from tho Uhc;nsolidated Deposits

The first annlysis is of water derived from the .
thin deposits of Recent gravels covering the bottom of a
coulbe extending north from Willows valley. This water
was reported to have a poor taste. The chemical onalysis
of the sample obtained does not indicate that mineral salts
ero present in this water in sufficient quantities to be
the causc of any toste the woter moy hove., This water is
hard, but not excessively so, Shallow wells located in
rovines obtain their water from o reclatively large surface
aren and hence are more easily polluted than wells deriving
their supply from greator depths. It has boen found in
soveral localitiecs in the municipality that although modorately
hard, drinkeblc water may be obtained at shallow deopths in
the upper reaches of the ravines and couldes, groator amounts
of dissolved mineral salts occur in the waters fafthor down tho
valloys. The fine silts covéring the bottom of Lake of tho
Rivers valloy east of Willows are not conducive to the reedy
circulation of. ground water, The small supplies dorived from
the silts are often so highly mineralized ds to be objectionable
for household use,

Few generalizations are rossible in rogord to the
quality of ground water from the glacial drift covoring this
municipality. The character of the deposits shows marked
variations at different depths or laterally over small areas.
Correspondingly marked differcnces are noted in the quality
of the ground water obtaincd from the drift. One weoll moy be
producing & moderately hard, slightly mineralized wntoer, whorow
as o woll sunk to a similar depth and located only a fow feet
away moy give a water too highly "alkaline" to be fit for farm

roguirements. It is not to be inferred, thoreforo, that if



- 30 -

poor wotor conditions arc found in ono woll these conditions
will of noecossity provail throughout the adjoining aren, In
goneral it hos boen found that wators found in extoneive
gravel doposits in tho drift near the surfoce are of better
quo.lity.und-more suited to houschold use than wnters from
isolated pockets ot groater depths. Exceptions to this
goneralization are noted in.'b.he areo of oxtonsive outwash
gravels in the northwest townships. When these gravols
fill or partly fill dopressions in theo underlying boulder
clay the mineral salts have become concentrated in tho depressions,
rendering the water highly "alknline". Surface woters
porcolating slowly through boulder clay concentrate the nmineral
salts in the moro porous beds., The smnll seepages derived
from the boulder clay itsclf aro often highly charged with
dissolved salts. Tho second and third analyses given are -
of woters fram small sond pockets in the boulder clay. These
wotors have a total dissolved solid eontents of 3,072 and
2,397 parts por million, These figures greatly exceed the
upper limits of dissolved mineral salt for drinkoble waters.
The large cmounte of mognesium sulphate (Epsom salts) and
sodium sulphate (Glauberts aclt) presont would undoubtedly .
render this woter strongly laxative to persons unnccustomed
to its use, This water will not likely prove harmful to stock,
partioularly during the winter months whon they are fed on
dry fodder,

Tho towm well ot Assiniboia draws its supply from what
are believed to bo feirly. extensive sand and gravel deposits
beneath the boulder olay. Here the percolating waters have
prosumebly lenched out much of the mineral salts in the porous
beds so that the water obtained at the present time .is not
highly pipernligzed. The fourth analysis indicates the relo.ti\;'e

amounts of dissolved snlts in this water,



Water from the Bedrock

A lock of dotoiled annlysces of wotors dor'ivod from the .
bedrock of this municipality mekes it impossible to formulate
dofinite conclusions in regord to the mineral salts prosont
in the wators, or thair rolative amounts. With éhe oexcoption
of o few localities in the aren enst of Loke of thoe Rivers,
the supplies derived from the bedrock of this munieipnlity
are generally unsuitablo for houschold use. Wells striking
coal in tho Ravenscrag ot depths of less than 100 foot usually
give a hard, ofton brownecoloured water chargod with considerabla
amounts of sulphate snltse Iron and sulphate salts, of which
Glauber's salt is probably tho chief constituent, form the
impuritios in the waters from this source., Water from
groator depths in tho Ravenserag and from the extonsive sand
beds at the top of the Eastond formation is usually soft due
to the presence of sodium corbonnte (black olkoli). The “soda"
gives tho wator o flat taste which mokes it objoctionoble for
household use, Tho fifth cnnlysis given is of water from o
109=f'oot woll doriving its supply from the Eastend sands. A
total dissolved solid content of 8,537 parts per million
mokos this woter quite unfit fcr either household or stock
use., In most localities, however, woter from this horizon
is evidently not so highly mineralized, as it is being used
for stock without noticeacble ill effects,. T?ie presence of
"™Iack alkali" in waters from deep v;ralls mokes them quite

unfit for wetering plants,



WELL RECORDS—Rural Municipality of ... LAKE OF.THE. RIVERS, . Yo...

1

B 4-4

12, SASKRTCHEWAN .

LOCATION | %ilf::;?mngcsg PRINCIEAL WATER-BEARING BED rEMP. | USE TO
- TYPE DEPTH | ALTITUDE | CHARACTER OF : WHICH
WELL OF OF WeLL | ; YIELD AND REMARKS
No. (above sea | Above (+) ) , OF WATER WATER| WATER
14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) | Elev. | Depth | Elev. Geological Horizon (in °F.) IS PUT
Surface
1 SRl 2. 7 28 2 Dug 12, 2,l00] - 8| 2,392 & 2,392 Recen$ sands Sofy, clear | Ui D, § Sufficient for 16 head stock.
2 | Ne] 4| " | ™ w| Bored | 151 2,590 | -119| 2,471 135| 2,455 Ravenscragsamd | *, * ,| 4| p s Insufficient for local needs. Poor drinking
; soda water: (coal).
3 | NE] 5| vl oW, " 110/ 2,460 - 98 | 2,36¢ 110 2,350 " . Soft, iron, Ybo| s Large supply; unfit for drinking.
, soda '
/u/,m/*&' " R . 72| 2,410 - 62| 2,348 65| 2,3u5 " " Hard, clear, 41| p, s Sufficient for 40 head stock; (coal).
~ ) ’ iron )
17 85 |sw| 9| L n 130 2,460 -120 | 2,340 130 2,330 " ® | Hard, iron, 42| D, S " " 30 * ; (coal).
. : clear
6 | W 10 | " | | » /lhg 20| 2,500 - 17| 2,483 20| 2,480 " * | Hard, clear 43| D, s " " household needs only; (coal)
P an . rhiy TR T ) “Por¥a | 180| 2,465 | -168 | 2,297 Y80 | -2,285 " % | Berd, iron, S Very little water; coal at 2,365 feet.
. o o soda ; .
- & | ¥NBJ1Y | LR Dug |- --ba -2 h5% |- ~ 10 | 2,44 10 | 2,445 _Glacial clay Soft, clear. 4| p, 8 -Sufficient for 20 head stock.
9 [sw. 12| ® w| n | Drilled| 355| 2,530 | -300 | 2,230 365 2,165 Dastond sand Soft, soda 43| o, s Very large sunply; sufficient for 50 head stoc
10 | SE./14 | » LR Bored 133 | 2,450 -115 | 2,335 133 '2,317| Ravenscrag sand | Soft, soda, 42| D, s Sufficient for 25 head stock.
) ‘ - ) ) ) . clear
11 [ sWw. 14 | ¢ LA J 150 | 2,450 -11% | 2,335 150 | 2,300 " " Soft, clear N Large supply; poor drinking water.
12 | NB. 14 | L " 53| 2,380 | - 35| 2,344 53| 2,327 n " LI D, S Yield not known.
AW, AS | v LN Dug 15| 2,375 - 10 | 2,354 15| 2,360 Glacial sand ®  clear 42| D Sufficient for 2 households.
1 | sE.f16 | ® wiom " 17 2,500 | - 5| 2,498 4| 2,486 " " LI D, s Small supply.
15 [sw.[16 | ® n| n " 34| 2,310 | -~ 30| 2,289 34| 2,275 Ravenscrag sand w oo o | p, s Sufficient for 15 head stock.
16 | NRJ17 | | n| n| Bored 48| 2,270 | -38 | 2,232 k48| 2,222 " " LA B D, § " " local noeds.
. iron
117 | SRLJIB. & |- W = | T T DT 22 +—2, 400 - 18 | 2,382 22| 2,378| Glacial(?) » Soft, clear, 2 | p Supply decreasing; 135 foot well waters stock.
- : : : izon
18 |sw., 20 | " LI " 14| 2,230 - 4| 2,228 14 |2,216) % | Bard, clear D, § Small supply.
19 |Nw./ 23 | » U " 4| 2,330 0 | 2,330 4 | 2,326| Ravenscrag sand | Bard, iron, Y | o, s Large supply; wator struck under coal seam,
. soda .
20 |SsW.|25 | " LI Borecd 22| 2,290 - 14 | 2,278 22| 2,268 Glacial sand Hard, clear bz | ¥ Drinking water hauled.
21 |NB.}27 | " "| "™ | Drilled| ?t | 2,285 | -U40 | 2,245 40 | 2,245  Ravenscrag sand 1 N Water also fcund in coal at depth of 110 feet.
22 |we./or | ® " | ® | Bored 78| 2,260 | -U4s | 2,21 13 | 2,182 ®* sandy clay Bapd, elear, 43 | s Sufficient for 30 head stock; unfit for man.
23 |NE.[31 | " LI Dug 17| 2,230 | - - 12 | 2,21 15 | 2,215| Recont stresm Hard, clear, Y2 | s Sufficient for 6 head stock; unfit for man.#
5 . . gravels | "alkalina®
M |swW, (35 | " | " Spring 2| 2,240 +1 2,241 Ravenscrag coal | Soft, clear 43 | B, s Large supply; fills l-inch pipe.
> [SE.|35 | ® " " Bored Y5 | 2,220 - 42 | 2,178 45 | 2,175| Glacial clay Herg, ® N Very small seevege.
26 |BW.|36 | " "o " 140 | 2,380 | - 80 | 2,300 140 | 2,240| Ravenacrag sand | Soft, * B | D, S Sufficiont for 30 head stock.
. soda :

NoTtE—All depths, altitudes, heights and elevations

given above are in feet.

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

IAKE OF THE RIVERS, NO. 72, SASKATCHEWAN.

LOCATION I N oGET 10 WiCH PRINCIPAL WATER-BEARING BED remp. | USE TO
WELL oF OF WELL CHARACTER OF WHICH YIELD AND REMARKS
N (above sea | Above (+) . . OF WATER WATER| WATER
© Y4 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) | Elev. | Depth | Elev. Geological Horizon ) (in °F.) 1S PUT
Surface
1 BE, Y 7 29, 2 Bored g2 2,kh10 '~ 80 2,330 90; 2,320 Ravenscrag sand | Hard, clear, 42| s Poor supply; unfit for humans.
soda .
2| B b v mow Dug 39 2,425 -~ 5| 2,hep 39| 2,383 Glaciel sand Soft, salty(p) D, s Sufficient for local needs.
3, SE, 6| n| n n " 25 2,440 -~ 10| 2,u3p 20| 2,h2¢ " " Hard, clear D, S " LA
Yoosw 7| | om0 " 15 2,410) -11| 2,399 16| 2,398 " n ", b2| p, s " % 10 head stock.
5] s7{ 12| LF Bored 120| 2,480 ~105| 2,375 120| 2,350 Ravenscrag coal v, ", Ui s " D L B " ; use shallow wel
falkaline" for drinking.
6| SWi 15| * nloon " 85 2,450 ~ 50| 2,390 85| 2,365 Glacial (7) Hard, clear 44| p, s Small supoly.
7| §019| no. " 130, 2,460 ~122| 2,228 130| 2,330 Ravenscrag sand LI bo| s " " ; unfit for humans.
. soda
g | SE{ 214 " LA n 04 2,uks - 96| 2,349 10u4| 2,24) " black clay| -Hard, iron, W s Fair supoly; unfit for humans.
o "alkaline®
9 | NEJ 23| noow Dug 20| 2,325 - 11| 2,3tk 20| 2,309 Glacial sand Hard, clear 43| Sufficient for household needs only; #.
10 | SRy 25| » LA Bored 65| 2,290 - 60| 2,230 65| 2,225 Eastend " " " 43| s " - % 9 head stock; unfit for man,
. ®alkaline¥ .
11 | Ny 25| ® »| | Drilled| 680 2,240 Marine sle 1 N Dry hole.
12 | SE{ 26 |." | .%|~™ | " .Bored 30| 2,360 - 20| 2,340 30| 2,330 Glacial sand " | hard] 42| S Sufficient for local stock needs; drinking -
. ) ' clear . water hauled.
L AIST 26 | wow n b5 2,330 - 40| 2,290 Ls| 2,285 U " Hard, iron, 44| s Sufficient for local " LI n
' "alkaline® water hauled.
4 [(swieyr| ® nlo» " L4g| -2,340 - 30| 2,310 kL8| 2,293 " " " , hard, 44| s Sufficient for " " LI "
" clear water hauled.
1 Nw) 27 vl 'w| Drilled| 100| 2,320 - 50| 2,270 100| 2,220 " o(7) " " , " 43| s Sufficient for " LI "
"alkaline® water hauled.
16 [sBf30 | ™ "o U 158| 2,500 -128 | 2,472 158| 2,348 Ravenscrag coal- ™  hard| 4| ¥ Drinking water hauled.
Ay seam iron .
17 | w33 | v LI Bored 80| 2,340 - 30| 2,31 60! 2,280 Ravenscrag clay | Hard, clear, S Sufficient for locsl stock needs; drinking
. ‘ “alkaline water hauled.
18 | ST 34 | = LRI " 90| 2,310 -5 | 2,2 Glacial sand " Lhard, 42| s Sufficient for " " ®* ; drinking
‘ clear water hauled.
19 |sw. 35 | » | n| u 3| 2,308 -6 | 2,24 731 2,235 " gravel " . "] W3 s Sufficient for ™ " LI "
' "alkeline® water hauled. .
20 | SW./[36 | " L Dug 10| 2,230| - 2| 2,22 g| 2,222 " " ® _ hard, 42| s “Sufficient for U LI "
Tl . _ clear water hauled.
1 |¥w. 1| 7 |30 2| Bored 721 2,520 - 60| 2,450 80| 2,440 Ravenscrag sand | Hard, iron, Ly | p, s Sufficient for 10 head stock; poor drinking
Palkaline® . water.
2 |ww.) 2| » LA " 125 2,550 -100 | 2,450 125 2,425 # " ®* hard, U3| s Small supply; drinking water hauled.
iron :
3 |[NE.| 3| " nom " 1351 2,500 | -127 | 2,433 135 2,425 " coal seam| Soft, clear, W p, s Sufficient for 11 head stock.
soda
b fsw.13 | v nlom " Us| 2,465 | - 30| 2,438 45| 2,420 "o " | Hard, ironm, 43| » " nog % ; drinking water
: ®alkal ine" hauled.
5 |SW.|14 | nom " 50 | 2,480 - 43 | 2,432 50| 2,435 noow ®* | Hard, iron Wi p, s Small supply.
6 |sE.[23 | ® won n 61| 2,u65 - 50 | 2,415 55| 2,404 Glacial(?) sand " ., clear, b3 | s sufficient for 10 head stock; haul drinking
®alkaline® water.§t’
7 IsE.[24 | LI " 70| 2,420 | - k40 | 2,380 55| 2,365 () v ", . S Sufficient for 20 " nosooom " gat
i ) i ran
NoTte—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. -



WELL RECORDS—Rural Municipality of

3

LOCATION . | Heronr 1o wizen PRINCIPAL WATER BEARING BED
WELL 1 TYPE | DEPTH| Aymrups | T U CHARACTER T?)lgp' gvs}Ex;IgS
: OF OF WELL _ YIELD AND REMARKS
Ne. b4 Sec. | Tp. ‘ Rge. | Mer. WELL WELL (atx’:::])sea gg?:; ((-——i-)) Elev. Depth Elev. Geological Horizon OF WATER ‘Z:TFE ;2 ‘:;Aggg
Surface °
8 NE. 24 7 30| 2| Bored 100, 2,460 | -91 | 2,369 100 2,360 Ravenscrag coal-| Bard, iron, uy | s Sufficiont for 16 head stock; haul drinking
scam "alkaline® water.
9 'RW. 25| w| wn ) " 100 | 2,480 - 90 | 2,390 100 | 2,380| Ravecnscrag coal-| Hard, iron, i | s Small suwyply; haul drinking water.
x ' seam "glkaline"
10 [NE. 26 ®| n| ¢ " 182 | 2,482 | - 4o | 2,442 182 | 2,300| Ravenscrag sani- | Hard, iron, U5 | s lerge supnly; heul drinking wator.
stone clear R
11 | W, 27, 0| o ® " 00 | 2,485 - Lo | 2,445 ko | 2,445| Glacial sandy Hard, Yalkal- W3 | § Sufficicent for local stock needs.
T clay | ine", pred
sediment
12 | N&/| 34| o) w | w " 100 | 2,500 - B0 | 2,u5d 1007 2,400| Ravenscrag (?) Hard, 1iron, S Sufficient for lccal stock needs; unfit for -ma
: sand talkaline® -
13 | NE.| 35| ®| n | ® " 100 | 2,490 - 90 | 2,b0q. 100 | 2,390| Glacial(?) clay | Hard, iron, W | s Sufficient for 15 head stock; drinking water -
fglkalino® hauled.
oo jsw | 36 i wl v .. .e_ - -ITU Z,HB5 - 200 | 2,389 110 |-3,375|- Ravenscrag coal-| Hard, iron W s Sufficient for 17 head stock; drinking water
scam hauled.
15 (%, 35 *f | ® Dug 18 | 2,465 -1 | 2,451 18 | 2,447| Glacial sand Soft, ¢ lear 43 | o, s Sufficient for 3 heal stock.
1 |sw.| 1| 8|28 | 2 Boredl 102 | 2,435 - 82 | 2,353 100 | 2,335| Ravenscraz sand | Hari, clear, S Sufficient for 1o head stock; use 30 foot well
iron for drinking.
2 |SB.| 2| ®| m " ug | 2,370 | - 40 | 2,339 U8 |2,322| Glacial sani Hard, clear, 42! D, § Small supply; water - hanled.in wintor.
iron
3 |NE.| 3 ) w oM b 130 | 2,380 Ravenscrag clay Dry hole; 211 water hauled.
(?)
L [N®.| 7| w| w | n " 112 | 2,3KC - 80 | 2,270 112 | 2,238| Bastend green Soft, soda s Sufficient for 60 head stock; spiing used for
) sand drinking.
5 |NW.[ & n| w| ® " 115 | 2,340 - 98 | 2,249 116 | 2,224 " grean Hard, soda, S Small supply; unfit for mummns or stock.
. sand iron
6 [NW. 10| | n | w " 168 | 2,410 -158 | 2,259 168 | 2,242 " green Medium hard n " drinking water hauled.
sand
7 |ME.|10| n| ® | w " 155 | 2,385 -150 | 2,235 155 | 2,230 " green Hard, iron, s " n . " " n o,
sand "alkaline®
g |sW.| 12 n| n | w " 112 | 2,360 | -108 | 2,259 112 | 2,28 ®  oreen Soft, iron S " LI J n "
sand
‘\ 9 [NE.| 12| | w | n " 75| 2,300 | - 68 | 2,238 75 | 2,225 " coar:gd Hard, clear D, § Small suovply.
. 8
ig NF. 1| | w | w " 160 | 2,315 | -100 2.2lj 160 | 2,155| Marine shale Hard, 'i'ron. N Unfit for humans or stock.
. 59 -
alindn
1\ | . 15| »| " ® Dug 13| 2,360 | - 7| 2,353 13 |2,347| Glacial gravel wa hard, ho | ¥ Unfit for humans: all water hauled.
. clear -
12 \sx 17| "| »| » | Bored | 90| 2,340 Bavenscrag sand 5 similar dry holes.
13 |NW.N 27 v onow " 40 | 2,370 -132 | 2,238 140 | 2,230| Eastond sand Soft, soda, D, S Sufficient for 24 head stock.
"cleay .
14 |SE. \l< nlon o " 160 | 2,350 Ravenscrag and Several dry holes; all water hauled.
Thitemud
15 SE.| 19 L " " Dug 12 | 2,250 - 10 | 2,240 12 | 2,238 Glacial or Soft, cloar, D, § Sufficient for 65 head stock.
~ Ravenscfag | soda
16 [NE.| 20| | ®w | ® " 1 2,335 - 6| 2,329 14 |2,321| Ravonscreg sand | Soft, black D, S Sufficient for 14 head stock.
: ' ' precipitate
17 |Ww. 22| I ¥ Bored 150 | 2,390 - 90 | 2,300 150 | 2,240| Eastond coarsc Soft, soda S Sufficient for 60 LA
sand
18 |NW.| 23| " | * | ® " 118 | 2,350 - 43 | 2,307 113 | 2,233| Whitcmd ¢ lay Soft, sode, S Small supply.
, iron

Nore—All 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,



Y
WELL RECORDS—Rural Municipality of

TAXE OF THE RIVERS, NO. 72, SASKATCHEWAN

LOCATION ‘ HEIGHT TO WHICH -
. | | 1ypE | DEPTH| Aumeops | WATERWILRisE | PRINCIPAL WATER-BEARING BED | rEMP. | USE TO
No. ' OF OF WeLL | Above (+) CHARACTER OF WHICH . YIE
¥ | Sec. | Tp. | Rge. | Mer. WELL WELL (ab:“r’ee )wa Below (—) | Elev. Depth Elev. Geological Horizon OF WATER WATER WATER LD AND REMARKS
Surface (in °F.) IS PUT
19 NE{ 23 &, 28 2 Dug 7 2,350 - 4| 2,345 7 Glacial gravel Bard,slight~ D, S Sufficient for & head of stock; Auxiliary wel
ly "alkaliner . used.
20 | sl 27| | " n Bored 14 2,350 - 94| 2,27 1M " or Ravene Hardy " , 42| s Small supolyy drinking water hanled.
scrag clay irow .
21 | NE} 27| " | " n Dug g 2,350 - T| 2,348 8 €lacial grevel EBard, clesr 0, @ Sufficient for 20 head stock.
22 | NE} 28| " | " " ¢ 17 2,385 17 " sand Soft, " D, S " "® local needs.
oy | swL 32| | "| " " 52,3100 =110 | 2,200 145 Whitemad,Eastornd, gatd, black, s " "7 ® & ; up#it for humens
. Marine shale iron, slimy ' . . .
24| NBL 32| " " n L 11§ 2,310/ =100 2,210 118 Eestend?sand or | Hard, ®alka-| Ul| S Very small sapoly.. - =5 :.° .t 2
' Marine shale line®, black - :
precipitate
5| NW. 34| w| " " " 125 2,350 -105 2,295 125 SexPend sapd Soft, clear D, § Sufficient for 30 head stock.
25| SEl. 35| | | v Dug 14 2,335 - 10| 2,33 14 Glacial gravel | Hard, iron D, S " L
27| NE. 3% "| " n Bored 150 2,380 -105 150 E=2stend sand be ", v D, S n no30 " LI
low Ravenscrag .
28| WE. 35/ " M n n ega 2,320 - 12 20 Glacial sand #edium hard, D, S " " household needs.only.
' ' clear cL
29 \rj 36 " o® " " 93 2,300 - o0 50 Bosvend sagd ? D, S " " local needs.
1| sW. 3 & 29 =2 " 3/ 2,320 - 33 35 Ravenscrag?sand | Hard, iron, D, S Very small sunply; soring is uded.
slightly%al .
4 kaline"
e| sg. 6 | " " " 92 2,400 ~ 82 9 " " Hard, "alk- s Sufficient for 27 head stock; shallow well fo
: aline® drinking water. R -
3 R A " n 123 2,355 - 43 1 Pastend sand Soft, soda, S Sufficient for 15 head stocki drixking water
N iron (?) hanled. . .
4 . 9 r| 0 " " 91 2,330 - 88 9 L] “ Hard, "alk- S Sufficient " 10 " L " "
: aline® hzuled.
] o 13 ® " " Dug 12 2,420 - 10 12 Glacial sand Hard, iron, %2 . Dy 8 Safficient " 10 " "o " "
falkaline¥® ) : hauled,
6 el W " n " 1’4 2,310 - 8 1 " Ad Medfun hard, S Sufficient " 17 " v 5 U3 foot well fo
4 clear drinking, '
N 4 o6 " & " Bored 72 2,325 - 5 7 Ravenscrag(?) Hard, “ale L3 s Sufficient " 15 " " ; drinking water
e sanfl kaline® hauled. :
3 «16 m m " u 100 2,410 - 80 1 ® (2} sand| Ward, "ale bad 3 Sufficient for 24 * L " "
kaline® hauled. '
9! sg. 17 * " " " 91 2,410 - 87 9 d » Bard, Iron 43 De S Insufficient for 8 head stock.
10| NW. 18 " * " 10&) 2,405 - 75 1 * * LAPSEER N S Sufficient for 12 head stock.Use 40 foot wel
: "™ lkaline® for drinking, '
1L) Ng. 20 " "9 . 120 2,400 - -100 12 » v *, bhard, k2 S Sufficient for local needs; driuking wmier e
iron od.
12| Ni. 21 | ¢ " 100 2,400 - 70 1 " " Hard, iron, S n ® 8 head etock.
13 28 n “'i " .5? 2 "'-TTL Beadond send " har+ & -~ 5 3 - ';"
L1} .29 " v " 112 2,34 - 85 10 v, -» Hard,iron, 41 D, S » "m0 * v
. } ’ PR clear

Note—All 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.
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7

(#) Sample taken for

analysis,

. ) B 4-4
WELL RECORDS-—Rural Municipality of.. I oF THE RIVERS, 10. 72, SASKATCHERAY
. / :
LOCATION ’ HE1GHT TO WHICH PRINCIPAL WATER-BEARING BE ’
WELL ] TYPE |DEPTH| Aumooe | WATER WILL RISE " P TEMP.| USE TO
: oF oF WELL CHARACTER OF WHICH
Ne. 34 | Sec. | Tp. Rge.! Mer. WELL WELL (al;g“;’:l)sea gg?ov\: ((i-)) Elev Depth Elev. Geological Horizon OF WATER WATER WATER YIELD AND REMARKS
: Surface ’ . (in °F.) Is PUT ‘
15 | NE.| 30| 8 : 29| 2 Sored 115 | 2,440 -100 | 2,34Q 115 | 2,325, Ravenscrag sand | Hard, irom, S Sufficient for local stock nseds; seepage well
, falkaline? for house. .
16 sw. 3| " xonl, o n 30| 2,400 - 10| 2,390 30| 2,370/ Glacial clay Hard,slight- 2| D Small supply; o0 foot well gives Malkaline"
T . lytalkaline™ stock water.
17 |ww. 32) @ wlowy " 100° 2,llko - 13| 2,350 3C| 2510 " sand Hard, irom, S Small supoly; shallow well for household.
4 ) "alkaline®
lg SE.| 32| " » u/ n 160| 2,-% 30 “r,,.,r_d LI T 2,500 Ravemeoroxleand | Hard, iron, S | Sufficient for & kemd stock. Shallow well for
’ ' falkaline® | ] ‘| howsehnld noeds.
19 | §w.| 34| ® nyon " 127| 2,325 -100 | 2,229 127| 2,198| Probably Eastend| Hard, clesr, ¥ “ | sufficient for & " " _ Shallow well for
. sand " alkaline® household needs.
20 |NE.| M " | | ¥ Dog 20| 2,330 | - & | 2,328 20| 2,310| Glacial sand Medium hard, D, § Sufficient for 10 » n
: A ' clear
1 |8B:| 18730 | 2| Bored 65| 2usg | - U5 | 2,408 52,385 " ! Hard, iron, ¥ Pond used for household and stock.
magnesia
2 [NB., 2| % | n|® " 85| 2,u00 | k40 | 2,20 TT | 2,387 " " M;dium hard, D, 8, M | Large eunply; 4.
clear
3 |FE.| 2| " n Dug 16 | 2,425 - 3 | 2,423 16| 2,409 Recent sand Soft, clear D Small supply.
y |sw.l 1l ® | n| v | Drilled| 400 | 2,400 | ~58 | 2,343 Inso Marinel N
shale
5 | sW| w0 wprowlw " 1110, 2,koo "Marine " o Dry hole. :
- . N
6 NEL 11 ¢ w oom Bored 85 2,415 Glacial clay i " % ; all water hauled.
- " nl o o ol 2,4u - 20| 2,39 30| 2,384 " sand Hard, stron- S Sufficient for 10 head stock; drimiting water
LI B 3 - g 3% gly Malkal- hauled.
. ine
8 W] 13 " u " " Yo| 2,385 - 351 2,35D bo| 2,34 " n Hard, iron, D, S Insufficient for 13 head stock.
clear .
9 SW| 223 " vl w| Drilled 257 2,400 2 1 80| 2,320 " " Hard N Very small supply.
10 sv} 2 ® woom " yuy 2,400 - 22 g 2,757 Marive shale » Dry hole.
1n|8el 23 | n| " Bored 65| 2,410 © - U5 65 2,34% Glacial Arift ®ard, iron, S Small supply; drinking watex heulad.
1 "alkaline®
12| swl 24 | w w " 12 k25 - 27 12| 2,353 " blue clay | Hard, irom,-| M2| S Sufficient for I4 head steck; drinking water
[ : slightly hauled.
Falkaline® " )
' & o nlow illed 3 2 400 - 85 2,315 LA " Hard, 2ron, 2l S Sufficient for 15 head stock; drinking water
13 | SE|. 25 Dr 5 2 &5 5| 2 rai i Sutficl .
' " )ialline® y
oL 25 L a a9 o.b - 42 52 2 ® gravel BEardy Cloar, 2l S Sufficient for 15 head stock. " "
| WL 25 Bored| 53 2,45 o3 Bardy clon ufict |
15| ¥e} 26 L " 54 2,k - L3 54 2,369 Ravenscrag sand| Bard, olear, S Sufficient for local stock needs. ®% K
[ Palkaline® e
16| | 26 + ® =« " 59 2,470 - 25 55 2,41 " gravel| Hard, clear| 43 D, S Sufficient for 30 head stock.
17 | sSW X 35w n = L 50 2,l40 - 35 &g 2, Slaocial. hd Soft, ® 42 D, S Sufficient for 15 head stock.
18| NE[. 3% ", " " " 63 2,430 - 20 63 2,35 ®  gsand Herd, irom, B, Suffivient for locel needs.
Palia) ino™ : _
19! sgl. 36 * noon " 72 2,W4o - 62 12 2,3 " . Hprd, clear, D, S hS:gi.gtent for 12 head stock] drinking water
; NOTE_:igeiezlt)};?ea;:i:‘il:efz,e:eights and clevations (D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.



WELL RECORDS—Rural Municipality of ...

r

B 4-4

T2, "SASKATCHEWAN.

LOCATION
WELL | Tg:xa
No- 1 3/ | sec. | Tp. | Ree.|Mer.| WELL
1 W] 2| 9| 28] 2! Boret
2 S%W, 3| " wow "
,,,3w-’53%/ B | v v Drilled
L INEy 5 " wyon Bored
5 | s%w, 5| * wi n "
6 |¥g| 7 " nlow "
7 |swy 9 " LN Dug
8§ [SEJ10| " | "| "| Bored
9 [ ¥E,10 | O L f
10 (| NEj12 | " LI n
11 | SE,|13 | * wion "
12 [SEJ15 | | n| ® "
13 | sSWw. 17 | * L "
14 | w18 | " wiom t
15 SW. 19 " tt " tt
16 [swf20 | * | w| "
17 | N 23 | ni o "
18 | NEJ 20 | " f " "
19 | SE/ 29 | * n| v "
20 | sw,29| " | n| w Dag
21 | s¥.,|30 | ® n{ " "
22 | NW,[31 | " n| n )
23 | NE.| 31 " n| o "
4 | NB.32 | v n| Bored
25 | ¥W.| 33 " ] " "
26 | NE.[33 | *® non o

DEPTH
OF
WELL

s
130
Wo
100
96
T4

135
135

98
118
150
105
164

110

135
95
152
105
22
20
12
14
e
68
90

‘ HEIGHT TO WHICH

PRINCIPAL WATER-BEARING BED

ALTITUDE | WATER WILL RISE TEMP. USE TO
I CHARACTER OF WHICH
(Xff I;ea Above (+) : . - towical Hord OF WATER WATER| WATER FESEE ENDIREMARKS
level) Bgllcl)rx}la‘(:e—) Elev. Depth Elev. Geologic orizon (in °F.) IS PUT
2,325 -116 | 2,209 146| 2,179 Eastend ‘jgravel| Hard, iron k2| b, s Sufficient for 30 head stock.
2,300 =123 | 2,177 130| 2,170 --Marine shale Hard, iron, Lol s Very small supply; drinking water hauled.
. : ®alkalige®
2,305 n " N Dry hole.
2,245 ~ 80 100 | 2,145 J n Hard, “alk- 43| N Very small supply; unfit for humans or stock.
aline®™
2,250 - 66 96| 2,154 " ® (?) | Bard, ironm, 42| p, s Sufficient for 15 head stock.
‘| "alkaline®
2,300 - 59 72| 2,228 Glacial gravel Hard, clear 4| », s Sufficient for 15 head stock.
2,020 - U4 16| 2,204 % clay L 41| D, s Good supply.
2,210 -100 135 | 2,175 " " Herd, iron, 42! p, s " LI
"alkaline" i
2,255 - 60 105| 2,150/ Bastend(?) sand | Hard, clear Yo| D, s Sufficient for at least 5 head stock.
2,330 - 48 98| 2,239 " sand Hard, iron, 43| 9, s - Small supply.
falkalinet
2,320 - 78 118 | 2,202 n " Soft, clear k3| D, s Sufficient for 25 head stock.
2,2u5 - 70 150 | 2,095 . n Hard, " Y2 D, S = | Sufficient for 16 head stock.
2,300 | -100 105 | 2,195 Ravensersg sand | Soft, 2| D Very small supply.
2,300 -100 164 | 2,136 Rastend sand LI N ho!| s Sufficient for 18 head stock; shallow well
iron for drinking.
2,300 - 90 110} 2,190 " " Hard, iron, 4o S; Insufficient for 10 head stock;shallow well
"alkaline® ' for drinking.
2,300 | -~ 85 135| 2,165 " " Hard, irom, 41| », s Sufficient for 35 head stock.
%alkalineW®
2,300 - 89 95| 2,205 " " Hard, iron 43| D, S n " 50 v LA
2,310 -137 152 2,154 n " #  clear, 41| », S " "2 n " 3 dry hole 135
Walkaline" foot deep.
2,320 -100 105| 2,215 " " Hard, irom, Y| o, s Only sufficient for 3 head stock.
cloudy
2,390 - 15 22| 2,268 Glacial clay Soft, clear 4o!| D, § Very small seepaze. Some water hauled.
2,275 - 19 20| 2,259 " sand Hard, " k2| D, s Small supply. Some water hauled.
2,300 - 9 12| 2,288 ] " L tey, 42| s Sufficient for 40 head stock.
alkaline"
2,33%0 - 12 4| 2,315 n " Hard, clear 4bo! D Very small supply; several 70 foot dry holes.
2,310| -Us 84| 2,2u8 " gravel % | iron, h2| D, 8 Large supply.
"alkaline®
2,315 | -~ 50 68| 2,247 " " Hard, iron, be| D, s Sufficient for 100 head stock.
clear
2,305 1 - 80 90| 2,215 " sand ‘Hard, iton:,| 42| D, S " " 20 " LI
i "alkaline"

NoTE—AIl depths, altitudes, heights and elevations
given above are in feet.

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

- LAKE OF THE RIVERS, NO. 72, SASKATCHEWAN.

HEIGHT TO WHICH
e LOCATI?N YPE oEPTH| Avtiruns ! WATER WILL RISE PRINCIPAL WATER-BEARING BED S TIE:)I\F/‘IP. gvs;;_‘lgg
‘ OF OF WEeLL | YIELD AND REMARKS
No. 1 | sec. | Tp. ' Rge. | Mer. WELL WELL (al?::eel,sea gz;’:; ((i-)) Elev. Depth Elev. Geological Horizon OF WATER V(Vl:'i‘;: ;2 ‘?;Agg,?
Surface K
27 ‘ NW, 34| 9| 26, 2| Bored 136| 2,215 - 96| 2,119 136| 2,079 Marine shale Hard, iron, 2| s Insufficient for 23 head stock; drinking
| ; "alkaline" water hauled.
r M 2| 9|29 2 " 120| 2,320 Hard, clear, S Sufficient for local stock needs.
Yalkalinas®
o | NE] 3| ® w| oW " 95| 2,295 - 48| 2,247 48| 2,247 6lacial shale Hard, clear, 42| s " " 50 head stock.
: "alkaline®
3 | SB, L | n nlow " 105| 2,360 - 85| 2,27% 105| 2,255 Eastend sand, - | Hard, "alk- 43| s " " 10 " * ; drinking water
’ aline! clear hauled.
4 [ Nw, 6| " wiow " 72| 2,380 -~ 34| 2,346 72| 2,304 Ravenscrag sand | Bard, cloudy, S Sufficient for 4O head stock; drinking water
. falkaline" hanled. .
5 | 2] 7 " LN " 103| 2,360 - 93| 2,26 103| 2,257 Rastend comrse- | Hard, clear |. kU2| S Insufficient for 12 head stock.
sand:. - . ®alkaline"
6 I R¥J10| " | | ® " bo| 2,325 | -38 | 2,28] 40| 2,285 Glacial sa Hard, clear, b2| s Caved in; poor supply.
"alkalino®
7| wj10] nioow " 116] 2,325 116| 2,209 Bastend coarse Hard, clear, 42| D, s Poor supply and quality.
sand "alkaline® '
g | swj{12| " wioon " 115| 2,325 | -104 2,221 115| 2,210 " coarse sand| BHard, clear, ba2| s " " " "
Malkaline®
9 | W, 12 | *® n|ow " 103| 2,360 ST | 2,208 103| 2,197 Bastend sandy Hard, iron, 4o| s n " n ® ., Several dry holes
clay ®alkaline¥ 100 to 17 Teet deep.
10 [ SRl 12 |- % T 8l . Dug 20 2,320 - 12| 2,308 20| 2,300 Glacial gravel Medium hard, 42| », s Sufficient for 10 hesd stock.
clear .
I [ Sw,13 | " niow Bored 2| 2,310 -132| 2,178 142| 2,168 Eastend sand Hard, iron, 42! », s Small supply.
’ "alkaline"
12 | Nw/ 14 | ® wiom " 130| 2,290 -128 | 2,l0f 130} 2,160 " " Hard, cloudy, S " .o,
"alkaling"
13 | SEJ 15 | * i " 137| 2,300 -117| 2,183 137| 2,163 " " Bard, iron Y| o, s Safficient for & head stock.
USRI SIS LI i o " 90| 2,310 - 60| 2,250 90| 2,220 Ravenscrag sand | Hard,salty, 41| s " "7 o "
_ ®lkaline®
15 | sWw. 16| nlow Dug 18| 2,345 - 12| 2,333 18| 2,327 Glacial cley Hard, clear 43| D, 8 " " household needs only.
16 | SE.J 18| v Bored 97| 2,360 - 57| 2,303 97 Ravonscrag(?) LA bo| s * " 20 head stock; shallow well
: sand "alkaline" gives drinking water.
17 | ¥EJ 18| o " 3| 2,360 3 1| 2,361 T3 " " Soft, clear W o, Very large supnly.
18 | sW 19| ° o Dug 53| 2,350 - 32| 2,318 53 Glacial sanl Bard, LA u2| s Sufficient for at least 6 head stock.
' . 3ran
19 | NE. 19 | " L " 12| 2,355 - 4| 2,351 12 ® gmavel Bari, " 45| D, s Sufficient for 15 head stock.
0 | KW, 20| " | % Bored 65| 2,310 U0 | 2,2 o5 L . LA ® . w3 s Sufficient for 3 head stock; drinking water
"alkaline® hauled.
21 | xwj21 | " now Dug 121 2,350 - T 2,34 12 bt . Bard, clear, 4g| D Sufficient for household nesds only. &8 foot
"allealine® well gives Malkaline" water for stock.
22 | NE. 21| " " | Bored 160| 2,300 ~146 | 2,15% 150 Bastend silt Hard, strongs 42| ¥ Poor supply; too "alkaling” for farm use.
, ly ®alkeline?
23 | NE,|22 | nlon " 98| 2,335 - 35| 2,24 98 Ravenserag sandy| Hexd, 2! s Sufficient for 30 head of stock; drinking
clay water hauled.
A | skl | " v ow " 109! 2,350 109 Ravenserag " *_strongly ¥ _Unfit for stock or humans.¥
. clay M 1kaling®
% |sw. 23| ® | w| » . 100] 2,290 | - 60| 2,230 100 Ravomsersz eanly Saft, @lear k2| », 8 Sufficient for 16 head stock.

Note—All depths, aititudes, heights and elevations

given above are in feet,

"~

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



8 . B 4-4

WELL RECORDS—Rural Municipality of... ... LiXE.OF.THE RIVERS,. M0..72,. SASKATCEEWAN. . :
H
. LOCATI(\)N +vPE | DEPTH| Aeruos | WaTER WiLt, Rise PRINCIPAL WATER-BEARING BED TEMP. | USE TO
J OF OF WELL CHARACTER oF WHICH YIELD AND REMARKS
Ne- 34 | Sec. | Tp- I Rge. | Mer. WELL WELL (alx’:::usea 1;2?:; ((--'-)) Elev. Depth Elev. Geological Horizon OF WATER “,’ATER WATER
Surface (in °F.) 1S PUT
o6 |NE. 23 | 9 (29 |2 [Drilled | 66 | 2,315 | - 56 [2,259| 66 |2,249 |Ravenscrag sandy (Medium hard, Y 'p, s Sufficient for 14 head stock.
cl clear
27 |Nw. 23 nlw g " 83 | 2,300 - 23 12,277 & |2.215 nﬁm shale |Hard, %alk- '8 Sufficient for local needs.
' aline®
28 |SE. |24 LA L Dug 12 | 2,350 - & |2,342| 12 2,338 | Glacial gravel Hard, iron 45 1D, s Sufficient—for 35 head stock.
p 3 '
29 [FE. 24 | " | v | | Bored 62 | 2,380 | - 54 |2,266| 62 fe,258 " clay "w, n by | D, s " LI L I
—
30 [SE. 25 non o Dug i | 2,300 - 11 |2,289| 14 [2,286 " " Soft, clear 42 |Dp, S " " o5 u
31 |NE. 30 LA " 14 | 2,300 - 12 |2,288| 1b |2,286 " sand,gravel lé%dgm hard, 43 D, S n n o3 " " only.
. ear
32 |SW. [30 # | n | " | Bored 52 | 2,320 - 27 2,293 %52 [2,208 v(7) sand Bard, "alk- 43 |'s n LI To N LI
aline®
33 |N@.[30 | vt | " | "® " 50 | 2,310 | - 25 |2,285| 50 |[2,260 " " Bard, clear 43 |s " " local stock needs.
®alkaline®
3L [sW. [32 "l . " 140 | 2,300 140 |2,160 | Bastend lower Hard, clear, bo |s " " 15 head stock. Drinking water
3 sand "alkaline® haaled
35 |NW. [33 LN L " g2 | 2,300 - 50 |e2,240| &2 |2,218 | Glacial gravel Hard, cloudy,| U2 |S
6 . glkaline® Y
NE. ] ] " " 2 | 2,300 2 |2,228 " " Hard, clear, 2 18 Sufficient for 30 head stock; drinking water
3 53 ! 3 7 » alkaline® hauled. 3 ' e
37 |NE. 34 wlomofon " 140 | 2,290 Marine shale Dry hole.
38 [SW. [36 LA Dug 12 | 2,310 - 10 [2,300| 20 [2,290 | Glacial gravel Soft, clear s Sufficient for 5 head stock.
1 |SE.|2 9130 |2 Bored 00 | 2,400 - 4g |2,3%52| o0 |2,340 | Ravenscrag sand. noooo D, S Sufficient for local needs.
2 [sE.|3 | n|m | Dug 50 | 2,385 | - 30 |2,355 50 |2,335 " ghale " nglkaline 43 | D, S " " 16 head stock.
3 |NW. 10 L L " 18 | 2,360 - 156 | 2,344 18 |2,342 . ® sand Soft, iron b3 /D, s U L B AR B
4 |ww. 12 nlowow Bored 50 | 2,360 | - 45 | 2,315 50 |2,310 " n Hard, clear 42 | D, s " v 17 " n
5 |NE., 12 L A Dug 25 | 2,350 | - 23 |[2,327| &5 |2,325 | Glacial gravel " Walkaline¥ 43 | D, S " U CR u
6 sm.\{3 m) w | ®» | Bored 28 | 2,360 | - 24 |2,336] 26 |2,334 J " " strongly| L2 | S " " 20 "
falkaline®
7 |ISE. 1&\ nlon | " ot | 2,355 | - 10 |2,345 o4 |2,331| - * sand Hard, clear W | D, s " LIS PR S
& ISW. 14 om0 " 150 | 2,360 - 65 | 2,295 150 [2,210 | Bastend sand % , iron, 4o | s Large supply but unfit for usse.
\ "alkkaline®
g |[SE. [15 L L U 80 | 2,365 - 05 |2,300] 80 |2,285 | Glacial sand ", hard 43 | s Insufficient for 10 head stock.
10 |SW. {15 LA e Dug 24 | 2,375 - 21 | 2,354 o4 |2,351 U " rg%. clear, Wy s h&g{fé&ien‘b for 15 head stock; drinking water
11 [SW. je2 UL " 71 2,365 - 6 |2,359 7 12,358 " gravel Hard, "alk- 4z | s Sufficient Hr 40 head stock.
aline® .
12 [NW. .2k LR " ‘12 | 2,365 - 10 | 2,355/ 12 {2,353 " L Hard, clear, Yo | s Sufficient for 50 head stock.
ﬁ - N\ Palkaline® '
13 [NE.[22 | [0 | ® " 16 | 2,375 | - 10 |2,365 18 |2,357 " " Medium hard, W | D, s Small supply.
W kw3 (v v |m | Bofea | Y5 | 2,350 | -U43 2,307 U5 2,35 v ¢ Eard, froy, | 43 | ..
15 NE. [23 | *® LN Dug 12 | 2,350 - 10 | 2,340/ 12 (2,338 " " Hard, clear D Sufficient for local household nceds.
16 Isw o+ | | | v | Bored 12 | 2,360 | - 10 |2,350] 12 |2,348 v zravel " %alkalino®| 43 | S Sufficient for 13 head stock.
17 sWw.pp5 ("0 | v 60 | 2,350 | -55 | 2,395 60 {2,290 " (?) sand LI J W |s Small supply.
iron
18 NE. 35 " LI Dug 28 | 2,360 | - 10 | 2,350 28 |2,332 " gravel Modium hard, 43 | D, S Sufficient for 15 head stock.
i : : "alkaline"
Note—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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