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GROUND WATER RESOURCES OF PART OF THE RURAL MUNICIPALITY
OF FOAM LAKE, NO. 308,

SASKATCHEWAN

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 smeller supplies of ground water
required for domestic purposes and for stock. In an effort
to relieve the serious situation the Geological Survey
began an extensive study of the problem from the standpoint
of domestic uses and stock re’sing. During the field scason
of 1935 an area of 80,000 square miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically examined, records of approximetely
60,000 wells were obtained, and 720 semples of water were
collected for analyses. The facts obtained have been
classified and the information pertaining to any well is
readily accessible. The examination of so large an area
ond 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 Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well drillers assisted considerably in supplying
several hundred well records. The base maps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.



Publication of Results

The essenticl informstion pertaining to the ground
waver oconditions is béing published in reports, one bheing lssued
for each municipality: Copibs of theso reports are boing sent
4o the secrebary treasurcrs of £4¢ municipblities and tc cortain
Frovimeisl afid Poderal Departments) whers they dart bé consulted
by rogidents of tho municipalities of by cther pcf;ons, or they
mey bo obbained by writing direc’ £b tho Dirocter, Bureku of
Economic Geology, Department of :lines, Othews. Should anyone
require more detailed information than that contained in the
reports such acdditional information as the Geological Survey
pessosses can be obtained on application to the director. In
making such request the applicant should indicabte the exact
loeation of the area by giving the quarter zection, towaship,
-range, And meridian concerning which further information is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who are oither
planning to sinik new wells or to deepen existing wells.,

Technical terms used in the reports are defined in ths glossary.

How to Use the Report

Anyone desiring information about ground water in
‘any perticular locality should r.nd first the part dealing
with the municipelity as a whole in order to understand morc
fully the part of tho roport.that-deals with the place in
which he is interested. At the some time he should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geology as related to the gfound weter
supply; and.Figﬁre 2 shows the relief and ths location and
type of water wells. Relief is sﬂﬁwn by lines of equal

elovation called "contoursz". The elevation above sea-lovel
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is given on some or all of th9 contour lines on the figure.

If one intends to sink a well and wishes to fine
the aprproximate depth to a water-bearing horizon, be must
learn: (15 the elevation ¢f the site, and (2) the probable
elevation of the water-bearing bed. Tho elevation of the well
site ic obtained by marking its por’tion on the map, Figure 2,
ahé escimatiné {ts slevation with respeet toc tHe two contour
lines between,whith it lies and whose elevatibhs are given on
the-figgre; Where gontour 1ines.are not shown on the figure)
the clevations of adiacehi wells as indicated in the Table of
Well Rocords accomipavying each report can be used. The
approximate olovution of tHe water-bearing horizon at the well-
site cun be obtained f rom the Tabio of Well Records by noting
the olevation of the water-boaring horizon in surrounding wells
and by ostimaﬁing ffom these known elevations its celevation at
tho well-site.i- If the water-becring herizon is in bedrock
tho dopth tc water can be ostimated fairly accurately in this
wey. Lf the water—bearing'hdrizon is - in unconsolidated d eposits
such as gravel, asend, clay, or glacial debris, however, the
‘estimated elevation is less ruli&bla, bocaus: the water-bearing
horizon may be inclined, or may be %n lenses or in scond beds
which may lie at various horizons and may bs of small lateral
extent. In calculating the AGpth to water, care should be taken
thav tho wator-bsering horizons sei@cted from the Table of Well
Records bo all in the samc goological horizon sither in the

glacial drift or in the bedrock. From ths data in the Table

H

E.If tho well-site is near-thé-odge of the municipelity,

the map and report dosling with the adjoining .
municipality ehould be consulted in order to obtain.the
necded informotion about nesrby wells.
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of Wecll Records it is also possible to form somc idea of the
quality and quantity of the water likely to be found in the

proposed well,



GLOSSARY OF TERMS USED

Alkaline. 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 a largs amount of salts, chiefly sodium sulphate and
magnesium sulnhate in solution. Water that tastes strongly of
common salt is described as "galty". Many Yalkaline waters may
be used for stock. Most of the so-called %alkaline" waters are
more correctly termed “sulohate waters!.

Alluvium. Deposits of earth, clay, silt, sand,

gravel, and other material on the flood-plains of modern streams

and in lake beds.

Aquifer or Water-bearing “orizon. A water-bearing
bed, lens, or pocket in unconsclidated deposits or in bedrock.

Buried pre-Glacial Stream Channels. A channel

carved into the bedrock by a stream beforc the advance of the
continental ice-sheet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice-sheet or iéter agencies.

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

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

Contour. A line on a map joining noints that have
the same elevation above sea-level.

Continental Tce-8heet. Tha great ice-sheet that

covered most of the surface of Canada many thousands of years

ago.
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.Escargment. A cliff v a reldtively steep slope
separating lovel ok ponbly cloping erecas.

Flpodegiain. A flat part in a river valley
ordinarily above watcr but coversd by water when the river id
in flood.

Glaoizl Drift. The loose, unconsolidated surface

doposits of sand, gravel, snd cley, or a mixbure of theso,
that wore deposited by the continental ice-shoot, Clay
containing boulders forms part of the drift and is referrcd
to as glacial till or boulder clay. The glacial drift
occurs in several forms:

(1) Ground Morsire. A boulder cley or till plain

(includo areas where the glacial drift is very thin and the
strface uneven?.

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial 4 if% that was laid down at

the margin of the continental ice-sheet during its rotreat.
Tho surface is charactérized by irreguler hills and undrained
basins.

(3) Glacial Outwash. Sand and gravel plaings or

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

(4) Glacial Lake Deposits. Send and clay plains

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

Ground Weter. Sub-surface water, or water thet

ocours bslow the surface of the land.

Hydrostatic Pressure. The pressure that causes

water in a well to rise sbove the point at which it is struck.

Imporvious or Impermeable. Bods, such as fine clays

or shale, are considered to be impervicus or impermesble when
they do not permit of the perccvtible passage or movement of

tho ground weter.
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Pervious or Permeable., Beds are pervious when

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

Pre-=Glhcibl Land Burface. The surface of the land

before it was dovered by the contineﬁtal ice-sheet.

Recent Deposits., Deposits that have been laid down
by the egencies of water and wind since the disappearance of
the convinental ice~sheet.

Unconsolidated Deposits, The mantle or covering

of alluvium and glacial drif- consisting of loose eand,
gravel, clay, and bouliders thatv overlie the bedrock.

Water Table. The upper 1limit of the part of the
ground wholly saturated with water. This may be very near
the surface or many feet below it.

Wells. Hcles sunk into the earth so as to reach a
supply of water. When no water is oblained 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 Artesian Wells.

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

Flowing Artesiaon Wells.

(3) Wells in whic +he water doss not rise above

the water table. These wells are called Non-Artesian Wells.
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NAMES AND DESCRIPTIONS OF GEOLQGIQA;. FORMATIONS, REFERRED
70 IN THESE REPDATS

Wood Mountain Formation. The name given to a series of

gravel and sand beds which have a maximum thickness of 50 feet,
and which occur as isolated natches on the higher narts of Wood
mountain. This is the youngest bedrock formation and, where nre-
sent, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given to a series

of conglomerates and sand beds which osccur in the southwest corner
of Saskatchewan, and rest umon the Ravenscrag or older formations.
The formation is 30 to 125 fect thick.

Ravenscrag Formatioh. The name given to 2 thick series

of light-coloured sandstones and shales containing one or moré
thick lignite coal seams, This formétion is KOO to 1,000 feet
thick, and covers a large part of southern Saskatchewan. The prin-
cipal coal dejosits of the province occur in this formation.

Whitenmud Formation. The name given to a series of

white, zrey, and buff coloured clays and sands. The formation is
10 to 75 feet thick. At its base this formation grades in places
into coarse, limy sand beds having a maximum thickness of 40 feet.

Eastend Formation. The name given to a series of fine-

grained sands and silts. It has been recognized at various
localities over the southern mart of the nrovince, from the Alberta
boundary eask to the escarpment of Missouri coteau. The thickness

of the formation seldom excecds 40 feect.

Bearpaw Formation. The Rearpaw consists mostly of in-

coherent dark zrey to dark brownish 2rey, =wartly bentonitic shales,

weathering light grey, or, in places where much iron



is preseént, bulf. Beds of sand nsecur in places in the

lower part of the formnion. It forms the uppermost bedrock

formaticn over much of weshborn end southwoatern Saskotohewnn

o has a meximaz thiecknsss of 700 fest 6r somewhot hore.

Belly River Formation. The Telly River coneishs
maably of non-mnrine sond, shoals, and cozl, snd vnderiies
tho Bearpew in tho western part of the arca. It paases
onstawmrd und northeashword inte xarine shale. The principal
argn of trangition is in the western half of the afsa whero
the Belly River is mostly thirmer than it is to the west
and inecludes morine sones. In tﬁe southwestern corner of the

eren it has a thickqess of seversl hundred feet.

Morine Shnle Serics. Thi.s seriesz of beds connists

of dark grey to dark brownish grey, plastic shales, and
uncerliss the central and northcastern parts of Saskatchewan.
It includes beds equivalent to the Bsarpaw, Belly River, and

olior formations thot underlie the western part of tho ares.
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WATER~-BEARING HORIZONS OF THE MUNICIPALITY

The part of the rural municipality of Foam Lake
thet lies south of the northern boundary of township 32 is
discussed in this report. This part of the municipality,
located in southeastern Saskatchewan, covers an area of approx-
imately 175 square miles and consists of thrce fractional town-
ships, described as tps.3l, ranges 10, 11, and 12, and three
full townships, described as tps. 32, ranges 10, 11, and 12,
all W. 2nd mer. The fractional townships each consist of
eighteen full sections, sectioms 19 to 36 inclusive, and six
fractional sections, sections 13 to 18 inclusive. The Winnipeg-
Edmonton branch of the Canedian Pacific railway runs north-
westerly through township 31, range 12. A branch line of the
Canadian Pacific railway that runs between Goudie and Nipewin
traverses the central part of the municipality in a southeast-
northwest direction, and on it are located the hamlets of Layco
and Edfield. The centre of the municipality is 57 miles north-
west of the city of Yorkton.

The meximum elevation of 1,910 feet above sea-level
is reached in the southwestern corner of the municipality from
where it gradually decreases in a northeastern direction to
a minimum elevation of 1,732 feet at the shore~line of Whitesand
lake in towﬁship 32, range 11 . The municipality is mantled by
boulder clay or glacial till. In two small areas in the
vicinity of Layco and in the western part of sec. 7, tp. 32,
range 12, the boulder cley is overlain by glacial outwash sands
and gravels. A thin vencer of glacial lake clay overlies the
boulder clay in on area surrounding Foom Lake, and in a narrow
strip along Milligen Creek valley in township 32, range 12.

The lend surface is slightly undulating, but becomes flat in
the eastern sections of townships 31 and 32, range 10, and the

northern half of township 32, range 11. The glacial till plain
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in the central part of township 32, range 10, and the eastern
part of township 32, range 11, has been modified by water
action, and the top soil is very stony and unsuitable for
cultivation,.

Foam lake, Whitesand lake, Echo lake, and Hedley
lake are four, large, permanent bodies of water at elevations
of 1,774, 1,732, 1,769, and 1,738 fcet above sea-level,
respecti%ely. The water-level in those lakes was lowered
considerably during the drought of 1930 to 1934, but it rose
1 foot in Foam lake in 1935, Whitesand lake is the source of
Whitesand river, which flows out of the southeastern corner
of the lake. Beckett brook, Becvar brook, and Milligan creek,
three small intermittent streams, drain from the south into
Foam lake in township 31, ra:jze 12. Milligen creck continues
in a northwesterly direction from the northern tip of Foam
lake and carries the overflow water from this lake to Quill
lake which lie at an elevetion of 1,703 feet. Sloughs aore
guite common, and large, flat, marshy areas are in evidence in
township 31, range 10, and townships 32, ranges 10 and 1l. The
easbern four townships of the municipality are quite densely

wooded with small poplar.
Water-bearing Horizons in the Unconsolidated Deposits

The water from laekes is used by many farmers for
stock, The water in Foam lake is hard and "alkaline", but
suitable for stock. Small, flowing springs are common along
the ravine that contains Milligon creek, south of Foem lake.
A spring located in the SW.¥, sec. 1, tp. 32, range 11, dis-
covered in 1908, yields an st mndant supply of hard, highly
minereliged water that is suitable for stock. During the
winters when ice forms around the spring the weter has been

known to rise 13 feet above the ground surface.
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Every producing well in the municipality, with the
cxeception of threc, obtains wator from deposits of sand and
gravel in the glacial drift -t depths less than 100 feet.

The three exceptions are wells in townships 31 end 32, range
12, which obtain water from aquifers 125, 126, and 184 feet
below the surfece. Two other wells, 110 and 125 feet deep,
derive small supplies of seepage water, but they have not
tapped a definite aquifer. Most of the wells in the munici-
pality are dug to depths of 3 to 40 feet, and usually tap

small pockets of sand and gravel that underlie yellow boulder
clay and overlie impervious blue boulder clay. A number of
wells, however, have been dug entirely in sand and gravel
without any overlying yellow clay. An extensive deposit of
glacial gravel that underlies the top soil occurs in the
eastern part of the municipality.. This areas is outlined on the
map by the "A" boundary line. The gravel overlies blue boulder
cley and in some places the gravel deposit is at least 15 feet
thick. Abundent supplies of slightly mineralized water can be
obtained anywhere within this area at depths usually less than
10 feet.

In the remainder of the municipality the supply of
water from shallow wells depends almost entirely on the extent
of the pockct of sand and gravel tapped. These pockets of sand
and gravel that overlie the blue clay are more difficult to
locate in the southe?n townships than in the northern townships.
Drought years and even winters will cause the water-level in
most of the wells to lower. The water from shallow wells 1s
rarely highly mineralized and these wells provide the best
drinking water in the municipality.

Twenty~six wells 21 to 184 feet deep obtain water
under hydrostatic pressure from pockets of sand and gravel

within the blue boulder clay. -One of these, located in the SE.%)
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sce. 35, tp. 32, range 10, is a flowing artesian well. It is
60 feet deep, and the water risecs to a point 10 feet above the
surface. The supply of water from these wells is abundant, and
variations in seasonal preci itation do not have any appreciable
cffect on the amount of water available. One of these wells,
located in township 32, range 12, yields soft water, but the
water in the other twenty-five wells is hard and usuvally highly
mineralized. The water has no ill effects on stock, but it is
not usually used for drinking if shallow well water is available.
The supply in one well in township 32, range 12, has been partly
closed off by the fine sand of the aquifer plugging the casing.
It is estimated that 30 per cent of the farmers in
the municipality arc unable to obtain reliablec supplies from
wells and must haul water, use sloughs when possible, and melt
snow during the winter. These farmcrs are advised to prospect
the upper 35 feet of the glacial drift with test augers for
water-bearing pockets of sand and gravel. Dugouts excavated
at least 12 feet deep in depressions are recommended as one
of the cheapest and most certnin methods of obtaining a permanent
supply of water. Boring or drilling to depths in excess of 1850
feet is not advised in township 32, ranges 10 and 11, or %o
depths in excess of 100 feet in township 31, ranges 10 and 11.
The thickness of the glacial drift increases towards the north
and west, and west of Foam lake it is probably in excess of
250 feet. If boring or drilling is contemplated it should be

confined to the glacial drift.
Water-bearing Horizons in the Bedrock

The Marine Shale series underlies the glacial drift
throughout the township. The Marine Shale, or "soapstone" as
it is locally termed, was encountered in four wells in this

municipality. In secs. 21 and 30, tp. 31, range 10, it was
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struck at depths of 90 and 76 feet, or at elevations of 1,725
and 1,734 fcet above sea-level. These wells yield small
quantities of water that is derived from the glacial drift.
Two wells in township 31, ranges 11 and 12, encountered the
shale at approximately the same elevation but they werc dry
holes. In township 30, range 11, in the rural municipality of
Beaver immediately south, the "soapstone” was encountered at an
elevation of 1,760 feet by two dry holes. There appears to be
a local rise in the bedrock in townships 30 and 31, ranges 10
and 11, as to the west of Foam lake a 184~foot well, drilled
to an elevation of 1,576 feet above sea-level, did not
encounter bedrock. In the municipality of Elfros to the west,
bedrock is thought to occur at an elevation of 1,475 feet. The
thickness of the glacial drift in the municipality of Foam lake
is, therefore, estimated as . llows: +township 31, ranges 10 and
11 ~ 75 to 100 feet; township 32, ranges 10 and 11 - 150 feet;
and townships 31 and 32, range 12 - probably 150 to 250 fect.
In drilling in this municipality it is strongly
recormended that drilling be confined to the glacial drift, eas
the Marine Shale series in this part of Saskatchewan rarely

contains usable water,
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 31, Range 10

Tho northwestern part of section 31 is covered by
glacial outwash sands and gravels, whereas the remainder of
this fractional township is mantled by glacial till, The
elevation decrecases gradually from 1,840 feet at the southwestern
corner of the township to 1,750 feet at the northeastern corner,
The land is slightly undulating and wooded with poplar in the
western 4 miles of the township, but it is flat and unwooded
in the eastern 2 miles of th: township. Sloughs, and large,
flat, marshy arecas are quite common. Echo lake, at an elevation
of 1,769 feet above sea-level, covers an area of approximately
480 acres in the eastern part of the township.

Most of the wells are dug to depths of 5 to 30 feet
and tap small pockets of sand and gravel that underlie yellow
clay. In the area outlined by the "A" boundary line in the
northern part of the township water is easily obtained from
gravel at depths less than 16 feet, and the supply of water
from wells in this part of the township is usually better than
from those in the remainder of the township. In normal years
the supply of water from wells that tap an aquifer above the
blue boulder clay is usually sufficient for local needs, but
in periods of drought and even in winters the supply diminishes.
The water is usually hard and not highly mineralized, although
the 5-foot well dug entirely in gravel in the SEz, section 35,
yields water that is too "alkaeline" for drinking.

Three wells, 50, 58, and 76 feet deep, in the NE.I,
section 18, the SE.Z, section 20, and the SE.Z, section 30, tap
pockets of sand and gravel in the blue boulder cley, and yield
abundant supplies of water under hydrostatic pressure. The
water from these wells is more highly mineralized than that

from the shallow wells, but it is used for drinking.
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Two wells, 90 and 76 foet deop; in the SW.E, seetion 21,
and the NE.%, section 30, strilic the Marine Shale sories, which
undeflies the glacial drift; ot elevations of 1,725 and 1,734
feet. The shale encoutiteted in the 90-foot well was described &s
being a hard, blue "soapstone", and in the 76~foot well as a hard,

brown "

soapstone". Both wells yield very small supplies of water
that are thought to be derived from thin layers of sand and
gravel in the glacial drift. The Marine Shale scries rarely
yields water in this part of Saskatchewan. All efforts for
locating water should be confined to the glacial drift. Boring
or drilling to depths in excess of 100 feet in this township is
not recommended.

At least nine farmers in the township haul water or
depend to a large extent on surface water in sloughs and lakes
for stock. The excavation of dugouts to retain surface water

should alleviate water shortage, but they must be at least 12

feet deep to be satisfactory.
Township 31, Range 11

The northeastern corner of section 36 is mantled by
glacial outwash sands and gravels, and parts of sections 30 and
31 are overlain by a thin veneer of glacial lake clays. The
remainder of this fractional township is mantled by glaciael till.
The elevation decreases gradually from 1,840 feet at the south-
castern corner of the township to 1,780 feet at the northwestern
corner. The land is slightly undulating and wooded with small
groves of poplar. Milligan creek flows intermittently in a
northwesterly direction through sections 17, 18, and 19.

A flowing spring in the NW.Z, section 35, yields an
abundant supply of hard water. The water from this spring flows
into a depression and forms a small slough., The supply of water

from this spring has gradually decreascd during the past ten years.
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Springs are of common ocourrence ih the ravine that dohtains
Milligan creek, and several farmers in the vicinity of the
creek haul water from them for stock use.

The wells in the township are from 5 to 80 feet deep,
the deepest producing well being 65 feet. The producing wells
tap pockets of sand and gravel in the glacial drift, most of
these pockets being immediately above blue boulder clay. These
shallow wells usually yield small supplies of water and are
easily affected by drought conditions. The shallowest well in
the township, located in the NE.%; section 21, encounters a
pocket of sand that yields an oversufficient supply of hard
water for 100 head of stock. Pockets of water-bearing sand and
gravel are difficult to strikc in this township and meny dry
holes have been dug in an effort to locate them. The water from
shallow wclls is generally not highly mineralized and is suitable
for drinking.

Only three wells in the township yield water under
hydrostatic pressure. They are 65, 36, and 64 feet dcep and are
located in the NW.Z, section 20, the NE.L, section 22, and the
SW;%, section 24, Thesc wells tap pockets of sand in the blue
clay and the water riscs to points 25, 16, and 20 feet below
the surface, respectively. The supply is abundant and constant,
and the 64-foot well yields an oversufficient supply for 200
head of stock. The two deeper wells yield hard water that is
"alkaline", contains iron, and is not suitable for drinking.
Several dry holes 40 to 80 feet deep have been bored in an effort
to strike water-bearing sand or gravel sbove or in the blue
boulder clay.

A 75-foot dry hole in the NW.L, section 30, struck
"soapstone" at an elevation of 1,720 feet. This "soapstone"
is probably the Marine Shale and since it rarely contains usable

water in this part of Saskatchewan, boring or drilling to depths
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much in excess of 75 feet in this township is not recommended.
All efforts to obtain water should be confined to the glacial
drift, and if "soapstone" is encountercd, further boring or
drilling in that particular well should be discontinued. If

a. pocket of water~bearing sand and gravel cannot be struck in
the glacial drift, farmers are advised to excavate dugouts to
collect and conserve surface water. They will be satisfactory
if made at least 12 feet deep, and located so as to collect the

maximum emount of surface run-.ff water.
Township 31, Renge 12

Part of Foam lake, a permanent body of water, extends
into the northeastern part of this fractional township. The
clevation dcereases graduwally from 1,910 feet at the southwestern
corner of the township to 1,774 feet above sea~level at Foam
lake. Foam leke is a remnant of a glacial lake, and in an area
surrounding the lake the boulder clay or glacial +till is over-
lain by a thin veneer of glacial lake clays. The land is
slightly undulating and a few scattered groves of poplar occur.
Milligan creek flows into Foam lake from the southeast in the
NW.%y section 25, Beckett brook and Becvar brook join in the
NW.%, section 24, and flow into the lake in the SW.F, scction 26.
The three streams are small and have an intermittent flow of
water.

The water from Foam lake is used by many farmers for
stock, although it is hard and "alkaline". During the drought
of 1930 to 1934 Foam lake was the source from which much water
was tanked when wells did not yield an adeguate supply. The
water~level in the lake rose 1 foot in 1935. The water in the
creeks is also used for stock in the spring and early summecr
months. The farmer in the NE(%, section 23, dams Beckett brook

every spring and floods a meadow as a small irrigation project.
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Several small springs that yield hard, %alkaline" water suitable
for stock occur in the SW.%, section 21,

Most of the wells in the township are dug to depths of
3 to 35 feet and usually tap aquifers of sand and gravel beneath
yellow boulder clay. Several wells, however, arc dug in pockets
of sand and gravel that outcrop at the surface. The glacial
drift of the NW.E, section 34, is largely camposed of sand, and
water is easily obtained in this area at depths less than 15 feect.
The quantity of water obtained from shallow wells varios and
apparently depends largely on the cxtent of the pockets of sand
and gravel. In some wells, such as those in the SE.%, section 19,
the NW.%, scction 20, and the SE.%; section 32, which are 8, 10,
and 3 feet decp, respectively, the supply of water is quite
abundent and not easily affectcu by variations in annual rainfall.
In most shallow wells, however, the supply was greatly dccreased
during the drought of 1930 to 1934.

Pive wells, 46 to 126 feet deep, yield water under
pressurc from pockets of sand and gravel in the blue boulder clay.
It is possible that the 125-foot well in the NW.%, section 16, and
the 126-foot well in the NW.%} section 19, have tapped the same
aquifer at elevations of 1,730 feet. The wator rises to points
10 end 12 feet below the surface, respectively, and the sand
was struck bemeath a layer of hardpan in each well. The supply
of water in these five wells is sbundant and constant. The
water is highly mineralized, but with the exception of one well
it is used for drinking.

Adequate supplies of water are not readily found in
the glacial drift and many dry holes to a maximum depth of 90
feet have been dug and bored. Several dry holes of unrecorded
depth in the SE.Z, section 36, strike "soapstone". These wells
are probably not more than 75 feet deep, as "soapstone" was

struck in a well in the NW.%, sec. 30, tp. 31, range 11, at an
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clevation of 1,720 fect. The .arine Shalc scries is locally
termed "soapstone" and it rarcly contains usablc water. If
this material is struck in a well boring or drilling in that

particular well should be discontinued.
Township 32, Range 10

The southwestern corner of section 6 is mantled by
glacial outwash sands and gravels, but the remainder of the
township is covercd with glacial till. Tﬁe clevation decrcases
very gradually from 1,800 feet at the southwestern corner of the
township to 1,732 feet at the shore-linec of Whitesand lake. The
land rises gradually on the opposite side of the lakc to an
clovation of 1,760 feot at the northeastern corner of the town-
ship. The land is slightly undulating to flat, and large hay
flats or marshes are common in the eastern sections. Whitesand
lake, a large permanent body o' water, is the source of Whitesand
river. The river flows from the lake in the SW.%3 section 24.
Much of the land in the central part of the township has been
modified by the action of water and the top soil is very stony
and not suitable for cultivation.

An extensive deposit of gravel, which in some places
is at least 15 feet thick, underlies the top soil in the southern
part of the township. This deposit of glacial gravel lies within
the area outlined by the "A" boundary line. An abundant supply
of water can be found anywhefe within this aree at depths
less than 16 feet below the surface. An 8-foot well in the NE.%;
section 4, yields sufficient water for 100 head of stock. At a
point in the SW.%, section 10, waber issues from the ground as a
flowing spring. The water from this extensive gravel aquifer
is hard, but not "elkaline", and is suitable for drinking. Three
of the wells yield soft waler. Three wells, 8, 8, and 16 feet

deep, in the SW.%} and SE.%3 section 25, and the NE;%@ section 26,
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were dug in sand that extends from the surface to the base of
the wells. Thesc wells also yield an abundant supply of
slightly mineralized water. In the romainder of the township
water is very difficult te obtain in the upper 30 feet of the
glacial drift.

Three wells, 40, 65, and 60 feot decp, in tho SW;%,
section 18, the SW.Z, scction 30, and the SE.Z, scction 35,
obtain water umder pressurc from pockets of sand and gravel
that lie within the blue boulder clay. In the 60-foot well
the pressure is sufficient to raisc the water to a point 10
feet above the ground surface. The water in this flowing-
artesian well is hard and con' ins irom, but it is usable for
drinking. The base of this well is at an elevation of 1,690
feet above sea-level. As the Marine Shale series was struck
at an approximate elevation of 1,730 feet in township 31,
range 10, the bedrock surface falls off towards the north,
probably corresponding to the decreasec in surface elevation.

A 125-foot well, bored to an elevation of 1,630 feet in the
SE;%, section 30, was made almost entirely in glacial blue
boulder clay.

Those farmers who have an inadequabe supply of well
water usually haul water from Whitesand lake for stock purposes.
Boring or drilling to depths much in excess of 100 feet is not
recommended in this township. The Marine Shale series underlies
the glacial drift and seldom yields useble water. The Marine

Shale is locally termed “"soapstone",
Towvnship 32, kange 11

The southeastern corner of section 1 is mantled by
glacial outwash sands and gravels and the western parts of
sections € and 7 are covered with a thin veneer of glacial lake

clay. The remainder of the township is mantled by glacial till.
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Tho elevation decrcases from 1,800 feet at the southeastern
corner of the township to 1,738 feet at the shore-line of
Hedley lake in scctions 34 and 86, The land is slightly
undtilating in the southern scctions, but towards the northern
and northwestern parts it becomes very flat. Water in sloughs
and flat, marshy arecas in the northern part of the township is
very "alkaline", and when thc sloughs become dry a white
precipitate of sodium sulphate covers the surface of the
devressions. The top soil in the easgtern part of the towmship
is very stony. The township is wooded with ~roves of poplar.

A flowing spring is located in the SW«%, section 1.
The spring was discovered in 1908, and ice has been known to
form around the spring in wint-r to a height of 13 feet. The
supply is abundant, but the waver is hard, "alkaline", contains
iron, and is sultable only for stock.

The wells in the township are from 5 to 110 feet deep,
but most of them are less than 35 feet deep. Pockets of water-
bearing sand and gravel that generally lie beneath yellow clay
are mest difficult to locate except in the southwestern and
northeastern corners of the township. The supply of water from
the shallow wells is quite variable, but most of the individual
wells will water 25 to 40 head of stock. Two shallow wells
that yield an abundant supply of water are 6 and 8 feet deep
and arc located in the SW.%, section 16, and the SE.Z, section 23.
The 6=foct well yields an oversufficient supply for 65 head of
shock and the 8~foot well yields sufficient water for 80 head of
stock. The water from shallow wells is rarely highly mineralized
and at least sixteen wélls in the township yield soft water.

Only six wells in this denscly settled township yield
water under hydrostatic pressure. These wells are 21 to 85 feet
deep and durive waber from pockets of sand in the blue boulder

clay. The supply in these six wells is abundant and not easily
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decreased by prolonged drought. The water is more highly
mineralized than that from wells that tap aguifers above the
blue boulder clay, and it is generally unsatisfactory as
drinking water.

The deepest well in the township, 110 feet, is located
in the SW.%, section 33. A 6-inch layer of water-bearing sand
was struck 50 feet below the surface, but the supply of watoer
was small. The base of the well, at an clevation of 1,640
fect above sca-level, is still in bluc boulder clay. “Soapstone™
was not encountered in this well, and since this material was
struck at an clevation of 1,7i4. feet in township 31, range 11,
the elevation of the bedrock must decrease towards the north.

It is believed, however, that the Marine Shale series lies not
more than 150 feet below the surface throughout the township,
oand for this reason deep drilling is not recommended. Prospect-

ing for water should be confined to the glacial drift.
Township 32, Renge 12

The northern part of Foam lake lies in the southeastern
part of this township. Milligan creek leaves Foam lske in the
WW.%, section 12, end flows intermittently in s northwesterly
direction across the township. It drains the overflow water
from Foam lake, at an elevation of 1,774 feet above sea-level,
to Quill lakes at an elevation of 1,705 feet. Two small lakes
arc located in sections 25 and 35. The clevation decreases very
gradually from 1,810 feet at t > southwestern corner of the
township to approximately 1,740 feet at the northern edge of
section 34.

A thin veneer of glacial lake clay overlies the boulder
clay in the vicinity of Foam lake and for a distance of about
one~-quarter of a mile on each side of Milligan creek. Glacial

outwash sands and gravels cover an area in the western part of
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scection 7. The remainder of t!c township is mantled by glacial
till., The lend is slightly undulating to flat, and scattered
groves of poplar occur throughout the areca.

Most of the producing wells in the township arc dug
by hand to depths of 6 to 30 feet. Pockets of water-bearing
send and gravel arc not difficult to strike in thc upper 30
feet of the glacial drift and only ten farmers have been unable
to securc an adequate supply of water from shallow wells. The
pockets of sand and gravel generally underlic yellow boulder
clay, but at least thirteen wells strike the pockets directly
beneath the top soil. Occasionally more than one shallow well
has to be used to obtain sufficient water for stock-raising
purposes. Several wells, including thosec in the SE,%3 section
5, the SE.%} section 14, and the NW.%; section 31, yield abundant
supplies of water. The watcor-level in the 6-foot well in the
SE.%, section 5, when visited "n 1935 was 4 feet below the
surface, and two hand pumps and men bailing at the same time
could not lower this level sufficiently to clean out the well.
The water from the shallow wells is rarely "alkaline", and is
suitable for drinking.

Only six wells, 22 to 184 feet decep, yield water under
pressurc. Of these six wells, five yield water that is hard,
contains iron, and is "alkaline", but a 65-foot well in the NE.%,
section 20, yields soft water. These six wells tap pockets of
sand end gravel in the glacial drift. A 90=foot dry hole was
bored in the NW;%, section 32, but on this same quarter-section

a 70-foot well struck a pocket of quicksand beneath hardpan and
the water rose to a point 30 feet below the surface. This well
yields a very small supply of water due to the quicksand plugging
the casing.

Twenty=five dry hole , 40 to 125 feet decp, were made

in the NW.%, section 30, before a 184-foot drilled well struck
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water-bearing sand at an elevation of 1,576 feet above sea-lcvol
in the glacial drift. The water is wnder sufficient pressure to
rise to a point 20 feet below the surface, and the supply is
abundant.

The Marine Shalc scries was not encountered in any of
the wells in the township. The thickness of the glacial drift
is approximately 75 to 125 feet in townships 31, ranges 10 and
11, and probably does not exceed 150 feet in townships 32,
ranges 10 and 11, but west of Foam lake the drift appears to be
more than 250 feet thick according to logs of wells in the rural
municipality of Elfros.

If "soapstone", as the Marine Shale is locally termed,
is encountered while boring or drilling a well in this township,
it is advised that drilling in that particular well be dis-
continved. The Marine Shale series rarcly contains water-
bearing horizons in this part of Saskatchewan and prospecting

for water should be confined to the overlying glacial drift.
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STATISTICAL SUMMARY OF WEL]. INFORMATION IN PART OF RURAL
MUNICIPALITY OF FOAM LAKl,, NO. 306, SASKATCHEWAN

Township| 31|31 31|52 32|62 | Total To.
in muni-

West of 2nd meridian Range 10|11 (12101112 | eipality
Total No. of Wells in Township 26|42 |50 |30 (87|86 321
Nc. of wells in bedrock 2,1{3,010/0 6
No. of wells in glacial drift 24{41 47130187|86 315
No. of wells in alluvium ol olojojolo 0
Permaenency of Water Supply
No. with permenent supply 16|25 37|25 15552 210
No. with intermittent supply 4| 312|318 3 23
No. dry holes 6(14 |11} 22431 | 88
Types of Wolls
No. of flowing artesian wells 010,01 1]1]0 2
No. of non-flowing artesian wells 31 31 672|6|7 26
No. of non-artesian wells 17 {25 |34 |25 |56 {48 205
Quality of Water %
No. with hard water 14122 {3524 14745 ; 187
No. with soft water 61 6|4 4 1610 46
No. with salty water 0;0;0]0|0}O0 0
No. with "alkaline" water 4| 4'12] 8| 7|16 51
Depths of Wells
No. from O to 50 feet deep |20(37 40 26 (81|61 | 265
No. from 51 to 100 feet deep 6!/ 56| 3} 519 44
No. from 101 to 150 feet deep 0] 014111} 5 11
No. from 151 to 200 feet deep 0{0]0]0]0;1 1
No. from 201 to 500 feet deep 010,00 0| 0 0
No, from 501 to 1,000 feet deep 0/ 001010, 0 0
No. over 1,000 feet deep 010,01 0|0, 0 0
How the Water is Used l
No. usable for domestic purposes 15|21 125 {23 |50 (45 179
No. not usable for domestic purposes! 5| 7 {14} §|13{10 | 54
No. usable for stock 1828 37 |26 |62 |54 | 225
No. not usable for stock 21012121} 1 8
Sufficiency of Water Supply | !
No. sufficient for domestic needs 16 (25 [37 |25 |55152 210
No. insufficient for domestic needs | 4| 3.12! 3| 8| 3 23
No. sufficient for stock needs 1523 31 123 |46 |47 185
No. insufficient for stock neeas 5(!5(8[517| 8 j 48
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ANALYSES ANZ QUALITY OF TATER

General Statement

Samles of water from represcntative wells in
gurface denosits and bedrock were taken for analyses. E=z-
cent as otherwise stated in the »able of analyses the
sanmles were analysed in the laboratory of the Torings
Divigion of the Goologisal Survey by the usual standard
methods. The quantities of the followin~ constituents were
determined; total. dissolived mineral s»slids,calecium oxide,
marnesium oxide, sodium oxide by difference, sulphate, chlor-
ide, and alkalinity. The alkalinity referred to here is the
calcium carbonate equivalent of all acid used in neutralizing
the carbonates of sodium, calcium, and macsnesiur. The resulgs
of the analyses are given in parts oer million--that is, parts
by weight of t he consdtuents in 1,000,000 parts of water; for
example, 1 ounce of material dissolved in 10 gallons of water
is equal to 025 parts per million. The samples were not ex—
amined. for bacteria, and thus a water that may be termed suit-
able for use on the basis of its mineral salt content might
be condemned on account of its +cteria content. Waters that
are high in bacteria content have usually been polluted by sur-
face waters.

Total Dissolved Mineral Solids

The term "total dissolved mineral solids" as here
usad refers to the residue remaining when a sample of water
is'evaporated to dryness. It is generally considered that
waters that have less than.l,OOO parts per million of dissol-
ved solids arc suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded. Nearly all waters

that contain morc than 1,000 parts per million of total solids

have a taste due to the dissolved mineral matter. Resident
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accustomed to the waters may usc those that have much more
than 1,000 parts por million of dissolved solids without any
morked inconvenienco,,although most percons not used to highly

mineralized water would find such waters highly objectionable.

Minersal Substances Prosent

Caleium and Megncsium

The calcium {Ca) anG magnesiuw (Mg) conmbent of water
is dissolved from rocks and scils, bubt mostly from limcstons,
dolomite, and gypsum. The calcium and magnesium salts impart
nardness to wator. The magnosium salts are laxabive,
ospecially mognesium sulphate (Epsom salts, MzSO4), and they
Sre more detrimsnﬁa; to health than the 1155 or calcium salts.
The caleilum salts heve no lax: 5ive or other deletsrious
effects. The seale found on the inside of steam bollers and
toa~-kettleos is formed from these mineral salts.
Sodium

The salts of sodium arc next in importance tc "hose
of cqlcium and megnesiwm. Of these, sodium sulphate {Glauber's
salt, NepSO4) is usually in excoss of sodium chloride (cormon
salt,‘ﬁgpl). These sodium salts are dissolved from rocks ond
goils. When théro is a large amount of sodium sulphate present
the water is laxative and unfit for domesbtic use., Scdium
carbonate (NayCOz) "bleck alkali", sodivm sulphete "white
alkali", and sodiwn ohloride.ero injurious to vegetation.
_Sulphates

Sulphates (804) sre ome of the common constituents of
natural water. The sulphete salts most commenly found are
sodium sulphate, megnesium svl-hate, and calciun sulphate (CaSOé).
When the water contains large quantities of the sulphate of

sodiun it is injurious to vegetation.
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Chloride 8.

Chlorides areo common constituents of all naturel water
and are dissolved in smell quantities from rocks. They usually
ocour as sodium chloride and *f tho quantity of selt is much

over 400 parts per million the water has a brackish taste.

Iron

Iron (Fo) is dissolved from many rocks ond the surface
doposi'i:s derived from them, and also from well casings, water
pipes, and other fixbgres. MNore than.o.l rart per million
of iron in solution will settlo as n red precipitate upon
sxpogure to the air, A waber that contains a considereble
amount of iron will sbtain porcelain, enamelled waré, and
olothing that is washed in it, and when used for drinking
purposes has & tendency to cause cons‘a'ipa‘bion, but the iron
can be almost completely removed by aeration and filtration
of the water.

Hordoess

Caleium and mgnesimri“ salts impart hardness to water.
Hardness of waber is commonl: recogni‘zed by :‘L'b:; sonp=-destroying
powers as shown by the difficulty of ob*\:ainin'g lather with soap.
The "bc;i-;;a.l herdness of o waber is the hardness of the water in
its original state. Tobal herdness is divided into "pex;manen’c
hardness" and "temporary hardness". Permanent hardness is the
hard.ness.of the water remaining after the semple ha:s been boiled
and it represente the. smount of minersl salts that cannot be
removed by boiling. Temporory hordness is the difference
between ‘phe total hardness and the permenent hardness and
reprosents the amount of mineral salts that car be removed by _
boiling. Tomporary hardness is 'due mainly to thg bicarbonates of
» caleium and magnesium and iron, and permanent herness to the sulvhates

and chlorides of caleium and magncsiume The pormanent hardness
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can be partly eliminated by adding simple chemical softeners
such as ammonia or sodixm carbonate, or many prepared softeners.
Woater thet contains a large amount of sodium carbonate and
small smounts of culecium snd magnesiwm salts is soft, but if
the calecium and magnesiwi salits are present in large amounts
the wa%tsr is hard. Water that hus a total herdness of 300
raris p2r million or more is usually classed us excessivsly
hard. Many of tho Sasketchewan water samples have a total
hardnoss grsatly in excess of 300 parts per million; when the
total hardness exceedsd 3,000 parts per million no exaet
hardness detcrmination was made. Also no determination for
temporary hardness was made on waters having a totsl hardness
le;s than 20 parts per million. As the determinations of the
soap hardness in some cagss wore made after the samples had
been gtored forr some tims, the to.porary hardness of soms of
the weters =s they coms from the wells probably is higher thun

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

No analyscs of water from wells that tap deposits of
sand or gravel above the bluc boulder clay in this municipality
arc available. The water from the shallow wells in this arca is
usually hard, but rarely "alkaline". It can be used for drinking
as well as for stock. The water from wells that tap the extensive
deposit of gravel in the area outlined by the "A" boundary line,
is slightly mincralized and is locally termed soft. Care should
be taeken to see that the water in the shallow wells in this
outlined area do not become contaminated by polluted surface waters.
A sample of water from a 125-foot well, which derives
water from an aquifer in the blue boulder clay, was analysed and
the rosults are listed in the accompanying table. It contains
769 parts per million of total dissolved solids, which is quite
low for water from the lower part of the glacial drift. Calcium
sulphate, sodium carbonate, magnesium sulphate, and sodium chloride
are the chief mineral salts in solution, their abundance decreasing
in the order given. The water is termed "alkaline", but is being
used for drinking and for stock. It may prore to be unsatisfactory
for irrigation as it contains a relatively large amount of sodium
carbonate or "black alkali", The water from wells that %ap
aquifers in the blue boulder clay in this municipality is much
more highly mineralized than that from wells tapping aquifers
above the blue boulder clay. .t will probably be suitable for

stock, but may not be useble for drinking,
Water from tho Bedrock

No water is obtained from thc bedrock in this munici-
pality. On the rare occasions when water has been obtained from
the Marine Shale series in this part of Saskatchewan, it is
usually so highly mineralized that it cannot be used for any farm

purpose.
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