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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF HILLSBOROUGH, NO. 132,

SASKAT CHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over a
large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supplies of ground water
required for domestic purposes and for stock. In an effort
to relieve the serious situation the Geological Survey
began an extensive study of the problem from the standpoint
of domestic uses and stock raising. During the field scason
of 1935 an area of 80,000 squarec miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically examined, records of approximately
60,000 wells were obtained, and 720 samples of water were
collected for analyses. Tho facts obtained have been
classified and the information pertaining to any well
is readily accessible. The ecxamination 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 Geological
Survey. The Department of Natural Resources of Saskatchewsn
and local well drillers assisted considerably in supplying
several hundred well records. The base maps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.
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Publication of Results

The essential information pertaining to the ground
water conditions is being published in reports, one being issued
for each municipality. Copiles of these reports are being sent
to the secretary treasurcrs of the municipalities and to certain
Provincial and Federal Departments, where they can be consulted
by residents of the municipalitics or by other persons, or they
may be obtained by writing direct to the Direcctor, Burcau of
Economic Geology, Department of Mines, Obttawa. Should anyone
require more detailed information than that contained in the
reports sich additional information as the Geological Survey
possesses can be obtained on application to the director. In
making such request the applicent should indicate the exact
location of the area by giving the quarter section, township,
range, and meridian concerning which further information is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who are cither
nlanning to sink new wells or to deepen eoxisting wells,

Technical terms used in the reports arc defined in the glossary.

How to Use the Report

Anyone desiring information about ground water in
any perticular locality should read first the part dealing
with the municipality as a whole in order to understsnd more
fully the part of the report that deals with the place in
which he is interested., At the same time he should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock gecology as related to the gfound water
supply; and Figure 2 shows the rclief and the location and
type of water wells. Relief is shown by lines of equal

elevation called "contours". The elevation above sea-level



is given on some or all of the conbour lines on the figure.

If onc intends to sink a well and wishos to find
the opproximate depth to a water-bearing horizon, he must
learn: (1) the olevation of the site, and (2) the probable
clevatior. of the water-besaring bed. The elevation of the well
site 1s obtained by marking its position on the map, Figure 2,
and estimating its clevation with respect to the two contour
lines boetween which it lies and whose clevations are give on
the figure. Whore contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table of
Well Records accompanying each report can be used. The
approximate elevation of the water-bearing horizon at the well-
site can be obtained from the Table of Woll Records by noting
the elevation of the water-bearing horizon in surrounding wells
and by cstimating from éhese known elevations its elevation

1
at the well-site,— If the water-bearing horizon is in bedrock

the dopth to water can be estimated fairly accurately 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 loss reliable, because the water-bearing
horizon mey be inclined, or may be in lenses or in sand beds
which may lie at various horizons and may be of small lateral
extent. In calculating the depth to water, care should be taken
that the water-bearing horigzons snlectad from the Table of Well
Records be all in the same geological horizon either in the
glacial drift or in the bedrock. From the date in the Table

l. If the well-sita is near the edge of the mumicipality,
the mar and report dealing with the adioining
municipality should be consulted in order to obtain the
neede¢t information about 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,



GLOSSARY OF TERMS USED

Alkalinoe. The torm "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 large amount of salts, chiefly sodium sulphate and
: megnesium sulphate in solution., Water that tastes strongly of
common salt is described as "salty". Many "alkaline" waters mey
be used for stock. Most of the so-called "alkaline" waters are
more correctly termed “sulphate waters".

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

Aquifer or Water~bearing Horizon. A water-bearing

bed, lens, or pocket in unconsolidated deposits or in bedrock.

Buried pre-Glacial Stream Channels. A channel

carved into the bedrock by o stream before 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 later agencies.

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

Coal Seam. The same as a coal bed. A deposit of
carbonsceous materisl formed. from the remains aof plants by
partial decomposition and burial.

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

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Canada many thousends of years ago.
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Escarpment. A cliff or a rclatively steep slope
separating level or gently sloping areas.

Flood-plain. A flat part in a river valley
ordinerily above water but covered by water when the river is
in flood.

Glacial Drift. The loose, unconsolidated surface

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

(1) Ground Moraine. A boulder clay or till plain

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

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down at

the margin of the continental ice-sheet during its retreat.
The surface is charescterized by irregular hills and undrained
basins.,

(3) @lecial Outwash. Send and gravel plains or

deltas formed by streams that issued from the continental
ice-sheet.

(4) Glacial Lake Deposits. Sand and clay plains

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

Ground Water. Sub=surface water, or water that

occurs below the surface of the land.

Hydrostatic Pressure. The pressure that causes

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

Impervious or Impermesble. Beds, such as fine clays

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

the ground water.
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Pervious or Permeable. Beds are pervious when

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

Pre-Glacial Land Surface. The surface of the land

before it was covered by the continental ice-~sheetb,

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 covering

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 saturéted with water. This moy be very near
the surface or many feet below it.

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

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

called Flowing Artesian Wells.

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

Flowing Artesian Wells.

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

the water table. These wells are ealled Non-Artesion Wells.
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPCRTS

Wood Mountain Formation. The name given to o series

of gravel and sand beds which have a moximum thickness of 50
feet, and which occur as isolated patches on the higher parts
of Wood mountein. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The name given to a series

of conglomerates and sand bedswhiobh occur in the southwest
corncr of Saskatchewan, and rest wupon the Revenscrag or older
formations. The formation is 30 to 125 feet thick.

Ravenscrag Formetion. The name given to a thick

series of 1ight-ooloured sandstones and shales containing one
or more thick lignite coal seﬁms. This formation is 8500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal coal deposits of the province
occur in this formation.

Whitemud Formation. The name given to a series of

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

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

Bastend Formation. The name given to a series of

fine-grained sands and silts. It has been recognized at
various localities over the southern part of the province,
from the Alberta boundary east to the escarpment of Missouri
coteau, The thickness of the formation seldom exceeds

40 feet.

Beerpaw Formation. The Bearpaw consists mostly of

incoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron



—9-

is present, buff. Beds of sand occur in pleces in the

lower part of the formation. It forms the uppermost bedrock
formation over much of western and southwestern Saskatchewan
and has o maximum thickness of 700 feet or somewhat more.

Belly River Formation. The Belly River consists

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

ond includes marine gzones. In the southwestern corner of the
aree 1t has a thickness of several hundred feet.

Marine Shale Series. This series of beds consists

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

older formations that underlie the western part of the area.
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WATER-BEAR ING HCRIZONS OF THE MUNICIPALITY

The rural municipality of Hillsborough covers o land ‘
area of 179 square miles in the south-ccntral part of Saskatchewan.
Johnstone lake occupies the greateor part of the southwest quarter
of the municipality, and the third meridian forms the western
boundary. The land area consists of three full townships and
fractions of four others, all west of the sccond meridian. They
are described as townships 13, 14, and 15, range 28; the northern
port of township 14, and towmship 15, range 29; 63 square miles
forming fractional township 14, range 30, and 3 squarc miles form-
ing fractional township 15, range 30, the two fractional townships
bordering the third meridien on the west.

The ground surface of the arca rises gradually from
Johnstone lake, at an elevation of 2,186 feet above sea-level,
as a gently rolling plain which extends approximately 4 or 5 miles
to the north and ocast of the lake, beyond which the surface becomes
much more rugged to the north and northeast to form a part of the
Missouri coteav. The coteau extends as o range of hills from the
International Boundary in a northwosterly direction across southern
Saskatchocwan. In this municipality the coteau attains a maximum
elevation of over 2,800 feet above sea=-level, the highest elevation
being in the northeastorn pert of township 14, range 28. Numerous
small lakes in undrained depressions dot the northern and north=-
eastern parts of the area, but no strcams exist in the municipaliby.

A mantle of glacial drift, consisting of terminal moraine
and glacial outwash gravels, occurs throughout the municipality.
The variations in the water conditions throughout the area are
closely rclated to the differences that exist in the charscter of
the glacial deposits. These variations are due essentially to

differences in the manner in which the deposits were laid down.
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Meny thousends of years ago two or more continental ice~
sheets moved in a southwestorly direction over the province of
Saskatchewon. As a rosult of the advance and retreat of the last
ice-sheet a layer of till or boulder clay was laid down in places
in the form of ground morainec. This material is composcd essentially
of bluish grey boulder clay which as a result of oxidation is yellow
near the surface. Boulders and irregulor pockets of sand and gravel,
generally of small areal exbent, arc interspersed irregularly through
the boulder elay. With the melting of the icc and the gradual northe
easterly retreat of the ice front a more porous deposit of glacial
drift was laid down and in the arecas where the retreating ice front
halted for a coasiderable period of time the accumulation of drift
formed a belt of hillock topography known as “terminal moraine",
Mueh of the morainic matorial is composed of boulder cley in which
pockets of sands and gravels are more numerous and generally of
greater areal extent than in the boulder clay of the ground moraine.
Streams formed from the melting ice re~sorted much of the gravels and
sands and carried them away from the highlands, depositing them as
thin beds over the lowlands. Such deposits, designated glacial
outwash sands and gravels, occur in the southwestern part of the
municipality, in two localities covering a combined area of 15 square
miles lying to the northeast of Johnstone lake. Deposits of fine
sands and silts of glacial and recent origin floor the depression
now occupied in part'by Johnstone lake. The areal distribution of
the soveral types of deposits is shown on the map (figure 1)
accompanying this report. Boulder clay and sand and gravel laid
down by one or more earlier ice~sheets probably underlie the deposits
of the last ice-sheet and form part of the glacial drift.
Large amounts of mineral salts have been carried in solution
into the lake basin, and as the lake does not overflow these
dissolved mineral salts, of which sodium sulphate (NaySO,) and

magnesium sulphate (MgSO,) are the dominant constituents, have
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accumulated by ovaporation of the water ond ronder the water in the
lake unfit for any farm use. Few wells have been sunk in tho sands
and silts bordering the lake. The water from these wells is
reported to be generally unfit oven for stock, due to the high -
concentration of mineral salts in solution.,

The glacial outwash gravels in goneral form the best source
of ground water in the municipality. Shallow wells sunk into these
deposits yield large supplies of hard, slightly mineralized water
that is suitablc for both domestic and stock requirements. The
individual gravel beds do not extend over large areas. They occur
in narrow gones trending morc or less at right angles to the major
axis of the northeastern range of hills, In places along hillsides,
wherc thesc grovel bods come within a few feet of the surfacc, springs
arc common. Water in shallow wells topping thesc gravel beds is under
hydrostatic pressure, and in many placcs flows above the ground surface.
Wells penetrating the larger sand and gravel pockets in the moraine
provide an adoquate supply of herd, drinkablc water for farm requirece
ments. Those pockets are often difficult to locate. Rosidents in
moany places havo found it neccessary to dig soveral holes before a
sufficiently productive pocket was encountered. Wells sunk entirely
in boulder clay, and especially below depths of 35 feebt, yield small
quantities of very hard woter. The large amount of dissolved mineral
salts in solubtion generally rcnders this water unsuitable for drinking.
In areas of boulder clay or till shallow wells located beside sloughs

or cxcavated dugouts form the best sourcec of water for houschold use.

Water-bearing Horizons in the Bedrock
Very little information is obtainable regarding the water
conditions of the bedrock formations underlying the glacial drift of
this mumicipality. One well, located in SW}%; sec. 12, tp. 15,
rango 28, was drilled to a depth of 115 fect into a dark groy shale

at an elevation of 2,275 feet above sea=-level without encountering



wator. Two othor wells, located in soctions 35 and 36 of the same
township were sunk to depths of 115 and 105 feet, rocspectively,
reaching a productive sand bed at oan elevation of 2,015 feet above
sea=level. Tho logs of thosc wells are not suffieciently descriptive
to make it possible to determine whether this sond bed is at the
base of the glacial drift or in the bedrock. The watoer from the
well in section 35 is hard, and although containing small amounts

of iron is suitable for both domestic and stock necds. Water from
the well in section 36 contains considerable amounts of mineral
salts in solution which render it unfit for household use.

The bodrock is not oxposed ot the surfacc at any point in
the municipality. The meagre information obtained regarding ground
water conditions from the three wells sunk into the bedrock in the
northeastern township throws little light on bedrock conditions of
the municipality. Any suggestions that cen be made with regard to
the possible existence of aquifers beneath the drift throughout the
greater part of the area are based essentially on geological
observations in adjoining municipalities. It is reasonable to
assume that, barring unknown folds and faults, the series of beds
comprising the bedrock formations will continue over considerable
areas in this municipality at approximately the same clevations as
observed in surrownding disbtricts,

The date at hand are not sufficiently accurate to permit
of plotting even approximately the formation boundarics on the
geological map (Figure 1). Three bedrock formations, i.0., the
Ravenscrag, the Eastend, and the Marine Shale series, arc believed
to be present beneath the glacial drift of the mumicipality. The
Ravenscrag where exposed in adjoining mwvnicipelities consists of
yellow to brown clays and shales, beds of coarse bluish groy sands,
end *thin seams of lignite coal. The sand beds and coal soams act
as water=boaring horizons. The Ravenscrag overlies the other

formations and occurs in the areas of high relief along the eastern
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and northorn parts of tho municipality lying above an approximete
clevation of 2,300 fect above sea=levcl, but it probably does not
extend over the lowland parts of the southwestern half area or the
extrome northeast corner. The Ravenscrag formation is underlain
by some 20 to 35 feet of fine grey sonds and silts comprising the
Eastend formation. This formation is believed to be continuous
above 2,275 feot above sea~level throughout the asren, and where
not overlein by Ravenscrog occurs immediately beneath the glacial
drift. The Eastend becomes shaly toward the base and grades
downward imperceptibly into a series of fine, grey, compact shales
known as the Marine Shale series. The shale is readily recognized
in drilling by the dark grey colour, its soapy appearance when wet,
and by the small, roughly cubical fragments into which it crumbles
upon drying. The Morine Shale is believed to be approximately

600 feet in thickness, and should be encountered in the higher
parts of the municipality at an approximate elevation of 2,275
feet above sea=level, whereas in the lowor arocas it may occur
immediately underlying the glacial drift.

The water supply to be expected from the Ravenscrag should
be satisfactory, and sufficiont for local stock requirements. The
character of the water, however, varies in different localities,
which makes it impossible to comment upon this formation as a
source of drinking water. The upper, and usually coarser, gand
beds of the Eastend formation yield small supplies of water. At
greater depths in the formation and in the underlying Merine Shale
the supply is small. Large amounts of dissolved mineral salts are
usually present in the water, rendering it unfit for drinking and
usually unfit for stock. It is improbable that any adequate supply
of water suitable for farm requirements will be obbained in the
bedrock below an approximate elevation of 2,225 feet above sea-level

in any part of the municipality.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 13, Rangoc 28

The variations in the ground water conditions throughout
this township are very closely related to the differcnces in the
character of the glacial deposits that in places cover the area to
a depth of 100 foet. Boulder clay forms the lower part of the
glacial drift in the township. The generally impervious nature of
the clay and the paucity of porous beds suitable for the retention
of .any largée supplies of water make the sinking of wells below a
depth of 50 feet in any locality inadvisable. The upper part of
the glacial drift is in the form of a moraine, which is hillocky
and is usually much morc porous than the underlying boulder clay.
Gravel beds occur in the moraine. In the northeastern half of the
township gravels and sands have been washed down from the highlands
to the east. Individual gravel beds do not cover large areas, bub
are concentrated in comparatively narrow zonecs extending from the
eastern highlands., Remotc from the hills in the southwestern half
of the area water conditions are poor. Tho gravel or sand pockets
in ‘the moraine arc small and sparsely scattercd through the boulder
clay. Unless such productive pockets can be located residents arc
obliged to rely for their water supply on shallow seepage wells sunk
beside sloughs, or excavated dugouts. In a few places shallow wells
sunk in ravines have yielded sufficient water for 10 to 15 head of
stock., The majority of the wells located remote from natural
depressions yield a very meagre supply, and the quantity of dissolved
mineral salts in the water is in some instances sufficient to render
the water wnfit for drinking. It has been necessary on several farms
to sink many holes before a productive sand pocket has been
encountered. A zone has been outlined on the map in sections 3, 4,
9, and 10, in which a ;:;siderable amount of prospecting reveals that

the ground water conditions arc particularly poor.,
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In the northeastern half of the townghip littlc difficulty
has been oxperienced in obtaining large supplies of good water from
gravel or coarse sand beds at depths not exceeding 25 feet. Small
knolls and gravel ridges have proved particularly good sites for
wells. In places where the gravel beds come to the surface on hill-
sides or along the banks of couldes springs may occur. Such springs
flow continuously yielding a supply of drinkable wobter in sufficient
guantities for all local farm requirements. Here, as in the south-
western pert of the township, deep drilling is not recommended.

More extensive prospecting at shallow depths should produce an
adequate water supply on any scction of the northcastern half of the
township.

A thin layer of sands and silts borders the loke in this
township. The water of the lake itself contains a high con;entration
of salts in solution. It is probable that the small supplies to be
obtained at shallow depths from the lake sands will be similarly
charged with mineral salts. Such supplies are gquite unfit for
drinking, and would likely prove injurious to stock.

No wells have been sunk through the drift into the underly-
ing bedrock in this township. Beds of fine grey sands and silts nob
exceeding 25 feet in thickmness, known as the Eastend formation, probably
immediately underlie the drift of the eastern half of the township.
In adjoining areas the small supplies of water derived from this
formation are of poor quality. At greater depths, beneath the
Eastend end below the drift in the western part of the area, the
Marine Shale is present. Due to its impervious character, however,
it yields only very small supplies of water which camnot be used for
domestic purposes. Prospects of obtaining an adeguate supply of
water for farm use below the drift are not encouraging in this

township.
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Township 14, Range 28

The mantle of glacial drift that covers the township to
undetermined depths is the source of the entire ground water supply
of this township. An extensive layer of oubwash gravels occurs in
the western part of the township. The gravels are in places
concealed by }O to 20 feet of blue=-grey boulder clay. One well,
located in NW.E, section 7, yields an adequate supply of drinkable
waber from the gravels below clay, at o depth of 23 feet. This is
the only well known to be producing from these gravels in the town- -
ship, Conditions indicate, nevertheless, that adequate water
supplies should be obtainable in practically all parts of this
narrow arca within 25 to 30 feet of the surface. The ground water
conditions in the irregular deposit of moraine that covers the
remoinder of the township ore in general much poorer than in the
area of outwash gravels, In the south-central, central, and north-
western parts the few pockets of sands snd gravels that do occur
are interspersed through the upper 30 fcot of the drift. Wells
that heve penetrated such pockets yield small supplies of "alkaline",
but generally drinkable, wabter. These wells do not wsually yield
sufficient water for morc than a few head of stock, The impervious
noture of the boulder clay overlying the arca makes the excavation
of dugouts feasible. Water retained in dugouts end in nabural
depressions and by dems constructed across the small ravines forms
the chief supplies for stock. Deep drilling is not likely to
produce any large amount of water, Only a more extensive prospect-
ing of the glécial deposits at shallow depths, and porticularly on
gravel knolls and ridges, con be expected to yield a supply of
water sufficient and suitable for farm requirements. An area in
the central part of the township in which ground water conditions
in the drift are particularly poor is indicated by a line on the
accompanying map. The greavel beds become thicker and more extensive

toward the high morainic ridge of the northeast cormer of the
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township, Here less prospecting should be necessary in order to
locate a buried deposit of water=~bearing gravel than in the
lowland plain. Several wells sunk to dopths of 5 to 10 feet along
the lower slopes of the hills have penctrated these buried greavel
beds, which extend nearly at right angles to the linc of hills.
The water is under hydrostatic pressurc and flows conbinuocusly
from several wells and rises nearly to the surfacc in others.
Springs occur along the hill-sides where the beds of gravels come
to the surface. Water from these sources is generally eoxccedingly
hard. The quantity of dissolved mineral salts, particularly
sulphates, differs in different wells, but in most places is not
sufficient to exclude the watcr from household usc.,

No woells have been sunk through the drift into the
underlying bedrock formations. In the lowland arca the fine sands
and silts of the Eastend formation arc believed to occur immediately
beneath the drift. Such sands probably contain small supplies of
water, bub from a sbudy of the bedrock wells in the municipality
adjacent on the south it scems likely that such wator will be
quite highly mincralized and not suitable for drinking. In the
higher land of thc northeastern half of the township thin coal
seams and the coarse blue=grey sands of the Ravenscrag are believed
to occur above the Eastend. In other areas where this sand is
present it yields fairly large supplies of hard water, with varying
amounts of dissolved sulphate salts. The drilling of test holes
to depths of 100 to 150 feet to tap this horizon in the northeastern
part of the township would scem to be a worth while venture. Drill=-
ing greatly below this depth, however, would cncounter the Eastend
silts and finally the dark impervious Marine Shale, which is not

generally wabter~bearing in this locality.



Tovmship 14, Range 29

Along the southcern part of the township, bordering Johnstone
lake, the thin layer of Recent lake sands contains waber that, due to
its high concentration of dissolved mineral salts, is quite unfit for
any farm use. Throughout most of the remainder of the township the
montle of glacial drift contains quite extensive beds of gravels
within 30 feet of the surface. In years of normal precipitation
shallow wells yield large supplies of hard, drinkable water. Due to
the proximity of these porous beds to the surface periods of drought
materially reduce the ground water supply. The areas in which the
glacial outwash deposits are most extensively developed are indicated
on Figure 1 of the accompanying map., In sections 20, 30, 31, and 32,
the gravel beds slope to the south from the northern highland region.
This condition causes the water to be under pressure., Shallow wells
sunk on gravel ridges or encountering gravel beds bensath the top
layer of boulder clay often flow for considerable periods of time.
Springs in the same locality occur where these gravel beds come to
the surface along hill~sides., The water is generally very hard and
contains sulphate salts in solution., The concentration is nob
generally sufficient, however, to render the water objectionable for
household use., In the areas of terminal moraine in the central part
of the township the gravel beds although present are thinner and more
sparsely scattered through the boulder clay. Several shallow holes
mey be put down before a productive gravel or sand pocket is penetrated.
The yield is smaller thamn from wells in the outwash gravel areas, but
is generally sufficient for local requirements. The water is hard and
is usually more highly mineralized than water from the oubwash gravels.
Ih no place was the water reported to be unsuitable for household use.

No wells have been sunk through the drift into the wunder-
lying bedrock of this area. It is probable that fair supplies of hard

water are to be obtained at depths less than 100 feet from the coal
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scams and blue=grey sond beds of the Ravenscrag formation, believed
to underlic the extreme northecast corner of the area. Throughout
the remaining part of the township the fine sonds and silts of the
Eastend or the Marine Shale series occur immediately below the
drift. It is improbable that these beds will yicld any large supply
of water.
Township 14, Range 30

This fractional township occupies an ares 13 miles in
width lying on the east side of the third meridian. Water conditions
aro poor throughout the areca. The sands and silts bordering the lake
at the south yield water so highly charged with mineral salts as to
be unfit for any farm use. Throughout the remainder of the area the
pockets of sands and gravels scattered through the boulder clay
covering the area offer the only possibility for any large accumu-
lation of ground water. Two wells located on NE.%y section 23, and
SE.F, section 24, yicld adequate supplies of moderately hard water
from sand and gravel beds at depths, respectively, of 9 and 30 feet
from thc surface. These beds occur beneath layers of blue-grey
boulder cley. Several fruitless attempts have been made to obtain
water at greater depths. Studies of this and adjoining areas seem
to indicate, moreover, that there is 1littlc hope of finding more
than small seepages of wabter, conbaining a high concentration of
dissolved mineral salts, either from the lower part of the glacial
drift or the underlying Eastend or Marinc Shale bedrock formations.
Residents arc better advised to carry out systematic prospecting in

the upper 30 feet of the glacial drift.

Township 15, Range 28
The blanket of glacial drift covering this township is
the main source of ground water. The drift is in the form of
terminal moraine. The pockets of sands and gravels interspersed

through the upper 40 feet of the drift are thin and of very limited
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arcel extent. This factor has made it difficult for many of the
rcsidents to obtain a ground waber supply adeguate for farm
requirements. A considerable amount of careful prospecting may be
necessary, during which many dry holes may be sunk penetrating only
boulder clay, before cven a small supply is cncountered. Very
shallow wells located near sloughs or dugouts form the best source
of drinking water in the arca. Water from wells sunk to greater
depths in the drift is in many places highly charged with sulphate
salts in solution. This condition renders the water objectionable
for drinking and in several wells the waber is reported to be too
highly "alkaline" to be used for stock.

Little deep drilling has been done in this township, with
the result that the water conditions in the underlying bedrock can
only bec surmised from conditions known to exist in adjoining areas.
The lower part of the glacial drift from 40 to 60 feet or more below
the surface over much of the area appears to be generally unproductive.
A well located in scction 10, sunk to a depth of 55 feet struck no
water-bearing beds below a depth of 10 feet. Similarly a 115-foot
bedrock well in section 12 was drilled down to an approximnte
clevation of 2,275 feet above sca~level without striking more than
a very small seepage of water. This woll passed through the blue-
grey boulder clay down into a dark grey shale believed to be the
Marine Shale, It is possible that wells sunk to depbhs not exceed-
ing 160 feet in depth on the highlands of the south-central part of
the township may encounter the coal seams and the blue-grey, coarse
sands of the Ravenscrag formation, which generally contain water,
The s@ggestion of such a possible occurrence is not a direct
observation on well logs, but is based on elevation determinations
of the position of this formation in areas to the south and north-
west of this municipality. The water possibilities in the bedrock
are discussed at greater length in the section dealing with the

municipality as a whole.
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Two wells located on NE.%; section 35, and SE.%} section
36, yield fair supplies of water at depths of 115 and 105 feet,
respectively, from what is believed to be a continuous sand bed
at the base of the driftt or in the bedrock. This bed occurs at an
approximate elevation of 2,015 feet above sea-level. It seems
probable that this bed will be encountered at graduelly increasing
depths with the rising ground surface in a westerly direction along
the northern edge of the township. For example, it would be
necessary to drill to depths of 180 to 225 feet in the town of
Abound before this horizon would be encountered. The water is hard
and contains large quantities of dissolved mineral salts, particularly
sulphates. The water in the well in section 35 is being used for
drinking, but water from the well in section 36 was reported by the
Provincial Analyst as being unfit for humen consumption.

Wells sunk below an elevation of 2,200 feet above sea-level
in any part of this township will enter the dark grey impervious
merine shale, from which no adequate supplies of water suitable for
farm requirements can be expected,

Township 15, Range 29

A blanket of terminal moraine covers the entire township
to an unknown depth. Here, as in adjacent towmships, the quantity
of water available at any onc locality is dependent largely upon
the lateral extent of the porous sand and gravel pockets scattered
through the boulder clay. In areas where gravel beds that extend
down from the central hills come to the surface artesian wells are
to be expected. It is improbable that these gravel beds are
widespread, and that water under hydrostatic pressure will be found
at shallow depths throughout the area. It seems more likely that
the gravel deposits are narrow compared to their length and extend
like tongues nearly at right angles to the trend of the hills.
Gravel knolls, and particularly low, northeast-southwesterly

trending ridges, have proved in several places to be good well



sites, The wabter from the springs and shallow artesian wells is in
general very hard, but the amount of sulphate salts in solution is
small thus making the water quite suitable for household use. The
flow from these springs and wells is small but is reported to be
continuous and adequate for local farm requiremecnts.

In areas remote from the springs and flowing wells consider-
able difficulty has been cxperienced in obtaining an adequate water
supply. In several places it has beon necessary to dig a number of
holes before a productive sand or gravel pocket has been encountered.
On other farms sloughs serve for watering stock and residents depend
for drinking water upon shallow wells sunk beside the sloughs. In
areas wherc few if any porous beds have been encountered in the
boulder clay the small yields obtainable are in many cases too
highly charged with dissolved sulphate salts to be used in the
households.

No deep wells have been sunk in this township. Hence
the water conditions existing in the bedrock underlying the drift
can be conjectured only from findings in townships adjacent on the
north and west., The Ravenscrag bedrock formation is believed to
underlie the highland part of the township. The coal seams and
coarse, blue-grey sand beds of this formation yield water to wells
in meny parts of the district. It seems probable that wells sunk
in the highest parts of the area to depths not exceeding 150 feet
should strike fair supplies of water suitable at least for stock.
Throughout the lowland area of the southwest corner the fine grey
sands and silts of the Eastend formation probably underlie the
drift. There is less possibility of obtaining an adequate supply
of ground water in the Eastend than in the Ravenscrag. Hence in
this part of the township the extensive prospecting of the drift
will more likely yield waber suitable for farm use than will the

deeper drilling into the underlying bedrock.



-
Township 15, Range 30
This township fraction consists of a small area 6 miles
in longth and § mile in width lying immediately to the east of

the third meridian. No well information was obtained in this

aroca. Water conditions in the drift probably resemble conditions

in the western part of township 15, range 29, adjoining on the
east. Gravel beds coming near the surface can be expected %o
yield water under hydrostatic pressure. Otherwise the drift
will be sparingly productive. The Ravenscrag formation is
believed to underlie the glacial deposits in the northern half
of the area at depths not exceeding 100 feet. In the southern
half of the township the Eastend formation is believed to

immediately underlie the drift. Poorer water conditions are o

be expected in the Eastend than in the Ravenscrag. In the southern

half of the township systematic prospecting in the drift seems

preferable to deep bedrock drilling.
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STATISTICAL SUMMARY OF VELL INFORMATION IN RURAL

MUNICIPALITY OF HILLSBOROUGH, NO0.132,SASKATCHEWAN

Tovmship 15!14 14114 15|15 |15 ?otal 1}10:,_|
in muniei-

West of 2nd mer. Range 28128129(30|28(29 30 | pality
Total No. of wells in Townghip 31(26 (3214 52|25| O - 180
No. of wells in bedrock 0 0f 0y O} 1{ OO il
No. of wells in glacial drif+t 31126(311141561({25| O 178
No. of wells in alluvium 0| 0} 11 0404 0|0 i
Permanency of Water Supply
No. with permanent supply 23|16 |25/10|29{17| 0 | 120-
No. with intermittent supply 1l{ 2/ 0| 6| 4| 0} O 7
No. dry holes TGP 485 840 53
Types of Wells
No. of flowing artesian wells 1|1 3 01240 12
No. of non~flowing artesion wells | 6| 2| 4| 1| &| 2| O 73
No. of non-artesian wells 17123119] 9 23 1110 g2
Quality of Water
No., with hard water 2105 g & 127 bl D g9
No. with soft water 3| 3{13{ 1| 6| 2|0 28
No. with salty water 0| 0] 1] 0;0| O|O 1
No. with "alkaline" water A B B Sl Rl e ) 43
Depths of Wells 1
No. from O 4o 50 feet deep 2526 (30|13 (4425 | 0 163
No., from 51 to 100 feet deep 61 0 2| 1} 51040 14
No, from 101 to 150 feet deep L5l 3 0 W e 2 8 ) 3
No. from 151 to 200 feet deep - =] ]| = =] =] = -
No., from 201 to 500 feet deep N S B B S e -
No. from 501 to 1,000 feet deeop SR B B B B -
No, over 1,000 feet deep R BT B B N A -
How the Water is Used
No, usable for domestic purposes (211624} 22617 O 106
No.not usable for domesbic purposeg 3} 2| 1] 81 7] 0] 0 21
No. usable for stock 24 (18 [25| 2 30|17 | 0 116
No. not usable for stock o{ 0|08 3040 il
Sufficiency of Water Supply
No, sufficient for domestic needs |22 |18 25[10 ({3316 | 0 124
No.insufficient for domestic needs | 2{ 010} 0|0} 1|0 3
No. sufficient for stock needs 19114 23|10 132 |14 | O 112
No. insufficient for stock needs (] P RO PR W IS 2 (e 15
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ANALYSES AND QUALITY OF WATER

General Statement

Samples of water from representative wells in surface
deposits and bedrock were taken for analyses. Except as
otherwise steted in the teble of analyses the samplos were
analysed in the laboratory of the Borings Division of the
Geological Survey by the usual standard methods. The
quentitigs of the following constituents were detormined;
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxide by difference, sulphate, chloride, and
alkalinity. The alkalinity referred to here is the calecium
carbonate equivalent of all acid uscd in neutralizing the
coarbonates of sodium, calcium, and magnesium. The results of
the analyses are given in parts por million--that is, parts
by weight of the constituents in 1,000,000 parts of water;
for example, 1l ouncc of material dissolved in 10 gallons of
woter is equal to 625 parts per million. The samplos were
not examined for bacbteria, and thus o water that may be
termed suitable for use on the basis of its mincral salt
content might be condemned on account of its bacteria content.
Waters that are high in bacteria content have usually becn

polluted by surface wabters.

Total Dissolved Mineral Solids

The term "total dissolved mineral solids™ as here
uscd refers to the residue remaining when a sample of water
is evaporated to dryness. It is gemerally considered that
waters that have lsss than 1,000 parts per million of dissolved
solids are sultable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded. UNearly all waters
that contain more then 1,000 parts per million of total solids

have a taste due to the dissolved mineral matter. Residents
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accustomed to the waters may use those that have much more
than 1,000 parts per million of dissolved solids without any
marked inconvenience, although most persons not used to highly

mineralized water would find such waters highly objectionnble.

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) and magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium salts impart
herdness to water, The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSOy), and they
are more detrimenta} to health then the lime or calcium salts.
The calcium salts have no laxative or other deleterious
effects. The scale found on the inside of steam boilers and
tea-kettles is formed from these mineral salts,
Sodium

The salts of sodium are next in importance to those
of calcium and magnesium. Of these, sodium sulphate (Glauber's
salt, NepS0,) is usually in excess of sodium chloride (common
salt,'NaCl). These sodium salts are dissolved from rocks gnd
soils., When there is & large smount of sodium sulphate present
the water is leaxative and unfit for domestic use. Sodium
carbonate (NayCOz) "black alkali", sodium sulphate "white
alkali, and sodium chloride are injurious to vegetation.
Sulphates

Sulphates (S04) are one of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and calecium sulphate (CaSO4).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,
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Chlorides
Chlorides are common constituents of all natural water
and are dlssolved in small quantities from rocks. They usually
occur as sodium chloride and if the quantity of salt is much

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

Iron

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

Hardmess

Calcium and magnesium salts impart hardness to water.
Hardness of water is commonly recognized by its soap-destroying
powers as shown by the difficulty of obtaining lather with soap.
The total hardness of a water is the hardness of the water in
its original state. Total hardness is divided into "permanent
hardness" and "temporary hardness". Permsnent hardness is the
hardness of the water remaining after the sample has been boiled
ond it represents the amount of minersal salts that cannot be
renoved by boiling. Temporary herdness is the difference
between the total hardness and the permanent hardness and
represents 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 permenent harness to the sulphates,

and chlorides of calcium and magnesium. The perma&nent hardness
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can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.
Water that contains a large amount of sodium carbonate and
small amounts of calcium and magnesium salts is soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usually classed as excessively
hard. Many of the Saskatcliewan water samples have a totzl
hardness greatly in excess of 300 parts per million; when the
total hardness exceeded 3,000 parits per million no exact
hardness detsrmination was made. Also no determination for
temporary hardéness was made on waters having a total hardness
less than 50 parts per million., As the determinations of the
soap hardness in some 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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Analyses of Water samples from the Municipality of Hillsborough, No. 132, Saskatchewan.

LOCATION Depth | Total HARDNESS CONSTITUENTS AS ANALYSED , CONSTITUENTS AS CALCULATED IN ASSUMED COMBINATIONS
No.[Qtr|Sec TpiRge jMer{ of |[Dis'vd | Source
Well, | Solids|Total |Perm,Temp|Cl jAlka- |Cal|Mg0 SOM Na,0] Solids CaCO3 CaSOu MgCO3 MgSOu FeequlzozNasth NaCl CaCl2 of
B, linity j il Water
el T E A, paik S R L R oy 3,721 (3) (%) (2) (1) *1
21 o e A =" - - IR ) 1,049 | (3) | (1) (2) (W) (5) | =1
3 |SE.| 36|15| 28| 2 |105 |2,880 {1,250/1,05] 200(36| 340 |180/191|1,650| 815|2,738 | 321 i 545 1,796 | 59 %1
Y [ww.| 7115 29| 2 | 6 920 | 800 | 550 250 |14 | 340 |[150{101| 398| 158} 902 | 269 61 215 334 | 23 %1
5 [SW.| 18{15]{ 29| 2 | 6 {1,360 | 950 | 600} 350|34| 375 |100{122| 636| 375/1,319 | 179 165 128 791 | 56 %1
6 |Lake Johnstone 6,313 126 1,288 10 4,842 Insol-
e

Water samples indicated thus, %1, are from glacial drift or other unconsolidated deposits.
Anzlyses are reported in parts per million; where mumbers (1), (2), (3), (4),and (5) are used instead of parts

per million, they represent the relative amounts in which the five main constituents are present in the water.
Hardness is the soap hardness expressed as calcium carbonate (CaCOB).

Analyses Nos. 1 and 2, by Provincial Analyst, Regina; Analysis No. 6, by Mines Branch, Dept. of Mines, Ottawa.

Por interpretation of this table read the section on Analyses and Quality of Water.
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Water from the Unconsolidated Deposits

No analyses were made of ground water from the lake sands
and silts bordering Johnstone lake, The water is reported to be
highly mineralized and unfit for household use and for stock, The
results of an analysis of the water f}om_the leke are given on the
accompanying table. It is probable that the salts indicated are
present in solution in the waters in the lake sands, but in lower
concentration.

The beds of sands and gravels forming the glacial outwash
deposits provide one of the best sources of drinking water in the
municipality. Analyses Nos. 4 and 6 are of waters derived from
flowing wells tapping these beds of gravels. It will be noted
that this water is very hard, The greater amount of this hardness
is permanent and is not removed by boiling the watere, Sodium
sulphate is the predominant salt in solution, It is not in
sufficient quantities however, to render the water very objection=
able for drinking,

The character of the deposits comprising the moraine
covering the greater part of the municipality shows marked variations
within short distances and at different depths.. Corresponding
variations in the quality of the ground water derived from these
deposits are to be expected, One well may yield a moderately hard,
glightly mineralized water, whereas another well 100 feet away
and sunk to a similar depth may give water so highly charged with
dissolved mineral salts as to be unsuitable for either domestic
or stock use, It should not be inferred, therefore, that if water
of poor quality is found in ome woll such water cgnditions must of
necessity exist over a large area in the district., In general,
water from shallow depths in the glacial deposits is of better
gquality than that from isolated sand and gravel pockets overlain
by eny considerable thickness of boulder clay., The first and

second analyses given on the accompanying table are of water



ey

derived from sand or gravcl beds in thce morainc, The analyses
indicatc the relative proportions of the moin constituents
present in the water, Common salt (NaCl) forms the dominant
constituent in the water from the well on NE,. %3 scce, 16, tp., 13,
range 28, It is in sufficicnt amounts to render the water
objectionable for drinking, Water from the well on NW. %)
section 20, in the samc township contains less than ome=-third
the total solids in solution, as exist in the waters of the well
on section 16, Herc calcium sulphate is the predominant salt and
tends to make the weater very hard, This water is considered to
be suitable for all farm requirements. These two analyses serve
to indicate the variations that are to be expected in waters in
the glacial deposits in different localities, The small sceepages
derived from the compact boulder clay are in general highly
mineralized, Such water is not usually suitable for drinking and
has on occasions produced scour in stock,

The third analysis is of water derived from a 105«foot
well that taps a guicksand aquifer, which is thought to be at the
contact of the drift and the Fastend bedrock formation. The water
is reported to be very hard and "alkaline", and slightly cloudy.
Sodium sulphate is present as 1,796 parts per million, causing the
water to be unfit for household use, It is, however, being used
for watering stock,- No other amalysis of water from this horigzon
is available, but it is not probable that other wells sunk to this
horizon will yield better water,

Water from the Bedrock

No wells have becn sunk into the Ravenscreag or Eastend
formations in this municipality and no information is available
regarding the quality of the water to be expected from it. In
areas to the east, the smoll seepages derived from the Marine Shale
are highly mineralized and in few instances is it suitable even for
stock, It is improbable that the Marine Shale will yield supplies

of water of better quality in this municipality.
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WELL RECORDS-—Rural Municipality of....... HILLSBRQROUGH, .. N0.0.. 132, SASKATCEETAN.
LOCATION G Tt R | PRINCIPAL WATER-BEARING BED
TYPE |DEPTH | ALTITUDE L S
WELL i o WELL CHARACTER OF WHICH TR LD SN RN ARCH
e WELL | W (above sca | Above (+) _ , OF WATER  |WATER| WATER
Y Sec. | Tp. | Rge. | Mer. ELL s Bg]ov; (=) Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
urface i
1 (98, 1| 13-[e8 | 2 Dug 6 | 2,200 4 2 | 2,202 6 |2,194 | Glacial gravel Hard, clear heulr pots Excellent supply.
2 |[SH. 1 n n " Dug 18 | 2,210 - 12 | 2,198 12 |2,198| Glacial gravel Hard, clear Yo | D, S Sufficient for local needs.
3 NE. % " " " Dug 12 2,215 = 5 2,210 10 [2,205 | Glacial gravel Hard, clear, e BB Insufficient for local needs;
"alkaline® 11 dry holes.
4 lsw.| 3 " " " Bored 24 | 2,210 - 2 | 2,208 2 |2,208 | Glacialclay Hard, clear, R M Insufficient for-local needs; 20 or more dry
glkaline™® holes; water hauled.
5 |NE. 4 i H u Dug 80 | 2,230 Glacial blue Ten dry holes; no water found.
clay
5 |WE.| 9| ®| w | Dug 12 | 2,220 T A b2l 2 L 7 12,213 | Glacial sand Soft, clear D5 S Mhree other farmers draw water from this well.
7 |mWw.|20 | ®| v " Bored 30 | 2,240 - 10 | 2,230 10 |2,230| Glacial blue Hard, clear, Y | D, s Insufficient for local needs.
clay Nalkaline®
A Tl L it Dug Lz el 2 ns L8R, BRT X e 284 | -@asial elay, Hard, clear, 5 Woter hauled for domestic use.
sand "alkaline®
9 |NE.|[d2] | W | # Bored 35 | 2,275 - 21 |2,284 35 |2,210| Glacial gravel Hard, clear o R B Y Sufficient for local needs.
10 i§@.| 16| * ) i Bored 38 2,250 - 30 |2,220| 3% |2,212]| Glacial sand | Hard, clear, T g ] Sufficient for stock; domestic water hauled;#.
"alkaline®
W js7. | 26| || Bored 2c | 2,740 - 19 | 2,221 19 |2,221| Glacial blue Herd,clesr 4 | p Insufficient for local needs; g od - 11 3 mile
clay away.
1< s I A R B O B I Dug it | 2,260 - 9 | 2,251 12 |2,248| Glacial gravel Hard, clear, et p,'8 Sufficient for local needs; good well 3 amile
"alkaline" away notfalkaline".This well 15 foot deep.
13 |SB.|[ 19| n | w | v Dug 17 | 2,240 - 10 | 2,230, 10 |2,23%0| Glacizl sand, Hard, clear, We™ 8 Sufficient for local needs. Another 28 foot
clay "alkaline® well, ¥ mile away used for domestic pursoses.
1 jaw. | 20 W " i) Dug 21 | 2,210 - 17 | 2,193 21 (2,189 | Glacial sand Hard, clear o | D, '8 Sufficient for loeal nceds; 15 foot secvvage
well for stock, #.
15 |NB.| 20| ® | n | ® Dug g | 2,230 - B}, 25 6 |2,204 | Glacial sand Soft, clear Lo D, 8 Sufficient for local needs ;flowing spring 20
yards north.
16 - | WW, (23] r e w [ # Bored 13 | 2,240 - 10 | 2,230 12 |2,228| Glacial gravel Soft, clear 4o | D;'s Sufficient for local needs.
17 |¥B,| 24| | n | @ Dug 2a | 2,420 - 22 | 2,398 22 |2,298| Glacial sand, Hard, clear D, S Insufficient for local necds
\ clay
18 |[SE.| 28| w| w | ® Dug 1| 2,225 - 9 | 2,216 14 |2,211| Glacial sand Hard, clear a7 D, 8 Sufficient for local needs; another 42 foot
well; gravel aquifer; water harder.
19 |¥B.[ 35| " | [ " Bored o5 | 2,306 Glacial blue Several shallow dry holes.
\ clay
2 0 8 e, - LS L S Dug 23 | 2,440 - 20 -| 2,420 20 |2,420| Glacial sand Hard, clear ol B8 Sufficient for local needs.
I (e fse 2l B8 | 2 Bored 26 | 2,336 - 14 | 2,322 22 {2,314 Glacial gravel Hard, clear, Yo I D, s Sufficient for local needs; well fed by under-
: _ 1r9n,"“a1kb ground spring.
M R ) T B Bored 20 | 2,315 - 8 |'2,308 17 |2,299| Glacial gravel ﬁ%%&? clear, ho | s Sufficient for stock; domestic water hauled.
Talkaline" iy _ ;
g .7 mlan | Borad 23 | 2,296 - 10 | 2,286 23 |2,273| Glacial sand Hard, clear, Ual D, 8 Sufficient for local nceds.
iron ot iy N
4 | yw, 9 W lj n Dug 12 | 2,300 - 11 2,289 11 | 2,289 | Glacial clay Hard, clear, 4o | » Insufficient for local needs; stock water
Malkaline' hauled % mile. . ;
5. I&B.| 21 ®| W | w Dug L | 2,476 0 2. k78 2 [ 2,474| Glacial gravel Hard, clear, U B8 Sufficient for local needs; I7-foot.dry hole
iron on farm. o - - '
6 |NE.| 14| n| n | w Dug 20 | 2,420 - 10 | 2,410 10 |2,410| Glacial blue Soft, clear, D8 Insufficient for local needs; sednage well
clay "glkaline" used in summer only.

NoOTE—AII depths, altitudes, heights and elevations
given above are in feet.

s

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



WELL RECORDS-—Rural Municipality of
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HILLSBOROUGH, NO. 1%2,SASKATCHEWAN,

LOCATION T o Rien | PRINCIPAL WATER-BEARING BED .
TYPE |DEPTH| ALTITUDE il WA A
WELL OF OF WELL CHARACTER OF WHICH YIELD AND REMARKS
No. (above sea | Above (+) ] OF WATER WATER| WATER
14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Bcélov;{ (=) | Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
uriace
1 SW. [ 15 |14 |28 2 Dug 13 2,300 - 11 2,239 11 |2,289 | Glacial clay Hard, clear, Y2 | p Insufficient for local necds; 20 test holes
Yalkaline" all dry.
& INBE.|[16| " | v | n Dug 30 | 2,340 Glacial gravel Went dry in December, 1934.
9 NW. | 16 nt " " Spring 7 2,306 0 2,300 7 12,299 | Glacial gravel Hard, clear Yo 10 Sufficient for local needs; this well in
bottom of lake.
10 [ST.| 22| v | » | ® Dug 22 | 2,358 - 18 |2,340| 18 |2,340 | Glacial clay Hard, clear i | B, s Sufficient for local needs; slough scepage.
11 |NW. |22 | w | n | n Dug 20 | 2,436 - 15 |2,420| 15 |2,420 | Glacial gravcl Hard, clear, 39 | D, S Insufficient for local nceds; soring is used
"alkaline® for auxiliary supply.
12 [SW. |23 | m | | ® Dug 18 | 2,450 - 12 |2,438| 156 |2,434 | Glacial gravel Hard, clear, 42 | p Insufficient for local needs; well dried up
iron in autvmn 19%2 and every autumn since.
13 (NW. |23 | n | n | n Dug 14 | 2,485 - 8 |2,478] 11 |2,475 | Glacial sand, Soft, clear 43 | D, 8 Sufficient for local needs.
gravoel
IEAstrs hae L@ |-& n Dbg 5 | 2,537 0 2,531 3 2,534 | Glacial gravel Hard, clear, bo | b, 8 Sufficicnt for local nceds. Spring fed.
Malkaling®
15 [SB. |32 | n | ® | " |Soring 2,475 0 2,475 0 |2,475 | Glacial gravel Soft, clear Y42 | D, § Sufficient for local nceds; flowing snring.
(boulders)
L (BB 1 |18 (29 4@ Dug DV - - 10 |2,206| 10 |2,215| Glacial sand, Hard, clear, Vg o, s Iﬁsuff101ent for 1acal needs; water for drink-
gravel "alkalinc! £ purposes hauled 3 mile.
i o S [ 2 n i Bored 2, Sk 1L 2,305 11 (2,305 | Glacial sand, Soft, clear U il BN E Insuff1c1ont for local needs. 4 17-foot hol.o
clay dry, 150 fect neorth.
Bl ISR S 1 il i Dug s | | 2 i - 13 (2,298 15 |2,295| Glacial gravel Soft, clear w8 Sufficient for loczl nceds.
4 Jsw. |18 | # | w | ® Dug 10 | 2,250 < ey 7 |2,243 | Glacial gravel Soft, clear 43 | D, s Sufficient for lecal needs.
5 [(§B. |18 | n |w | o Dug 11 | 2,255 - 7 e eug 7 (2,249 [ Glacial gravel Soft, clear 43 | b, s Sufficient for local needs.
f B 19 wooa | Dug 18 | 2,240 - 14 |p,225| 14 |2,205 | Glacial sand Hard, clear Ug. | B, 8 Sufficicnt for loc2l necds.
7 [(WW. |19 | w [ w | Bored BU | 2,290 - 29 |2,261| 5”4 |2,236 | Glacial gravel Soft, clear, Y2 | o, s Sufficient for lécal needs.
slightly
iron
8 |NE. |19 \l i il Dug 27 | 2,295 - 21 |2,274| 25 |2,270 | Glacial gravel Soft, clear L [ S V- Sufficient for local necds.
9 [SE. |20 4 n " Bored 2u 2,271 - 13 2,253 20 {2,251 | Glacial sand Hard, clear, ko | D, 8 Suffici@ﬁtifor 1scal necds.
i "alkaline" 55"
AR 5 Gy (REIARE Il | SRR (1 Juz g | 2,261 - 5 [2,280 5 2,280 | Recent alluvium [Soft, clcar b |, s Sufficicnt for local needs.
11 [Ww. (o2 | n | v |0 Bored 15 | 2,281 - 15 |2,260| 18 [2,20% | Glacial sani Scft, clear Yo | o, s Sufficient for local necds; another similar
wcll, also uscd.
e mW e e | e Borod 50 | 2,335 Glacial blue Three other dry holes.
clay
I3 . jap | nfw | Dug ik | 2,350 - 11 {2,339| 11 |2,339 | Glacial sand Hard, cleoar Yo | o, s Swfflclent for local needs; but has to be
hanled a 3 mile,.
W 5B, (28 | B | W | W Dug 12 | 2,286 - 9 |2,2717 9 [2,277 | Glacial sand S>ft, clear by | o Sufficicent for sechool.
5. [s%a |30 | A W " Dug 20 | 2,300 - 18 |[2,282| 13 |2,282 | Glacial sand Hard, clear 4 | D, S Sufficient for’ local needs; another 26-foot
mell for stock
150 [ME, [30 | 4 |\ ® 0] Bering 0 2,285 0 2,286 0 |2,286 [ Glacial gravel Hard, clear, 33 | D, S Sufficient for local needs; no differcrce in
slightly flow in last 20 yecars.
iron

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

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



WELL RECORDS—Rural Municipality of

i

B 4-4
HILLSBOROUGH, NO, 132  SASKATCTEWAN

LOCATION e ot Rien | PRINCIPAL WATER-BEARING BED R L
Shsas. |[PEREE (G T CHARACTER OF WHICH YIELD AND REMARKS
Wﬁj‘L OF x| SRE  Hieve (4h) . OF WATER  |WATER| WATER
f 14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Bes]ov; (=) | Elev. Depth Elev. Geological Horizon (in °F.) 1S PUT
uriace
17 |SE.| 31| 14| 29| 2 Dug 9| 2,260 - B | 2274 o| 2,274 Glacial gravel Hard, clear, % D, S Sufficient for local needs.
iron 2
18 | SE.| 32 " n " Spring 2,335 + 1 2,334 0| 2,335 Glacial sand Hard, clear, 2| », s Sufficient for local needs; supplies water for
"alkaline® stock in pasture.
1 |NE.| 23| 14|30 | 2 Dug 9| 2,290 - o | 2,284 5| 2,284 Glacial gravel Soft, clear 42| D, s Sufficient for local needs.
2 [SE.| 24| ®| nm | n Dug 30 | 2,270 - 22 | 2,248 30 | 2,40| Glacial sand Hard, clear be| o, s Sufficient for local needs; 7 dry holes 16
to. 22 feet deen. Two dry holes &5 feet deep.
Another well high in iron unfit for use.
3 SE.| 25 " 1t i1 Bored 33 2,304 Glacial sand Another 52 foot dry hole.
1 ISWe 1|15 (28 | 2 Dug 11 2,385 0 2,365 2| 2,38%| Glacial sand, Hard, clear, us. | B, 8 Oversufficient for local needs.
gravel "alkaline™
A RS ) i \ i Dug 13| 2,320 - 10 | 2,310 16 | 2,304| Glacial gravel Hard, clear, b2 | D, s Sufficient for local needs.
Talkaline®
SR | B TR 7| REALT S e TTAR [t Dug SR 28550 0 2,390 3 12,387 Glacial gravel Hard, clear, bo| o, s Sufficient for local nceds; steady flow through
slightly l-inch pipe.
iron
4 (HE. e R wm | m Bored 55 | 2,440 - 10 | 2,430, 10 |2,430| Glacial gravel Hard, clear Y42 | D, s Sufficient for local needs; well dcepened into
blue clay for reservoir.
B FSTS 2 e LR Borecd 115 | 2,390 Marinc shale,
bedrock
6 |sw.| | #| u | w Bored 90 | 2,350 - 30 | 2,330 90 |2,270| Glacial gravel Hard, ‘ron, he | s Insufficient for local necds; well filled
) red in now.
A e e L 8 L L Dug 15 | 2,485 - o | 2,477 15 |2,459| Glacial gravel Hard, clear Lol m, 8 Sufficient for local needs; is a seepage well.
3 |Ww.| 15| n | n | o® Dug 15 | 2,340 - 10 | 2,440| 15 |2,435| Glacial sand Hard, clear Yy | o, s Sufficient for local needs.
9 |NE.| 15| w | v | n Bored 30 | 2,460 - 15 | 2,445 30 |2,430| Glacial sand Hard, clear 43 | o, s Suffi¢éent for local needs.
10 e 161 W[ ®m | @ Dug 22 | 2,420 - 23 | 2,397 22 | 2,392| Glacizl sand Hard, clear Y42 | o, s Sufficient for local needs.
11 |SE.| 20 n " 4 Jored 5, 2,420 - 30 | 2,390, 35 | ®8,535| Glacial gravel Hard, clecar, ) i PR Sufficient for local nceds; 2 other slough
"alkaline" wells for stock,
1z (SW.f 21| %] ®wilw Dug 30 | 2,u35 - 15 | 2,420 30 |2,405| Glacial blue Hord, clear, 43 1 o, s Insufficient for local nceds; 7 dry holes at
clay "alkaline" 25 feet. :
13 |W§.| 22| ® n g Dug 20 2,385 - 10 | 2,375 20 |2,265| Glacial blue Hard, clear LT 4 W DR Sufficicnt for local necds; snother well 20
clay feet deep. 10 feet water,very “alkaline'":stock
i (W o2 w| ® (W Dug 15 | 2,350 - 7 |2,343 15 [2,335| Glacial gravel Hard, clear Yo | o, s Sufficient ‘for local needs; another mell 20
foot deen too "alkaline" for use.
¥y N 25| *| ¥ | .m Dug 12 | 2,330 - 3 | 2,327t 12 | 2,318 Glacial blue Hard, clear, bo | » Insuffic¢ient for local needs.
clay | "alkaline" o s %
16 [SW.| 24| o f n | w Dug 18 | 2,215 - & | 2,207 18 |2,197| Glacial gravel Hard, clear W T, 8 Suffic¢ient for local needs. 2 other well 18
feet deep; water soft, used for stock only.
17 [NE.| 24| nf n | » Dug 13 | 2,190 - 2 | 2,183 18 | 2,172| Glacial bluc Hard, clear, b2 | o, s Sufficient for local needs.
clay "alkaline" : i ‘
18 (BB, 31| *| wy = Dug 18 | 2,350 - 16 | 2,324 18 |2,332| Glacial gravel Soft, clear N ) Sufficient for local needs.- ...
19 |SE.{ 34| n| n | n Bored 25 | 2,300, - 13 | 2,287 25 |2,275| Glacial sand Soft, clear Y2 | o, s Sufficient for-loeal needs. ' -
20 |NE.| 35| " | " | % | Bored | 115 | 2,130 | - 55 | 2,075 115 |2,015| Glacial(?)sand | Hard, clear, | Y40 | D, s Sufficient for local nceds.
iron

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

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



L

WELL RECORDS—Rural Municipality of... #iiissosous.. W.132,. S4SKATCEETAN....

B 4-4

LOCATION T e s | PRINCIPAL WATER-BEARING BED
L Tgf«‘E DEoPp:rH AL‘;’E‘&DE CHARACTER Til\gpl %sglgg YIELD AND REMARKS
e Y | Sec. | Tp. | Rge. | Mer WELL WELL | (ahove,sea %2?:\; (( & )) Elev. | Depth | Elev. Geological Horizon GV CES ‘Z:?FI:: ;2 \;\;Aggl;
Surface
21 NW. 36 |15 | 28| 2 Bored 35 | 2,090 - 32 |2,058] 35 |2,055 | Glacial sand ?ard, cleir, Lo | N Unfit for use.
; 3
22 SE. 36 | nion Bored 105 | 2,120 - 55 |2,065| 105 |2,015 | Glacial(?)sand HZii?ii?th- 43 | s Sufficient for local stock needs; #.
%Zliii?igé
1 SE. 2|15 | 29| 2 Dug 11 2,310 - & |2,302| 11 2,299 | Glacial gravel Hard, clear bo | D, 8 Sufficient for local needs.
2 STIE e PRl 118 Dug 2,385 0 2,385 0 (2,385 | Glacial gravel Soft, clear D S Sufficient for local needs.
3 SW. 6| n Dug 14 | 2,345 - & |2,337| 14 |2,331 | Glacial clay Hard, clear e I's, B Sufficient for local needs.
Y Nw., 7| " Lty Dug 5 | 2,280 0 2,280 6 |2,274 | Glacial gravel Hard, clear, Yo | s Sufficient for local needs; steady flow through
i;i]ilal;iie L l-inch pipe. #.
5 NE. 11 | * now Dug 22 | 2,ue5 - 21 |2,uod| 22 |2,403 | Glacial sand, Hard, clear ho | D Sufficient for local needs.
6 NE. 13 | " wiow Dug 13 | 2,460 - 3 2,457 13 |2,4l47 | Glacial gﬁiiil Hard, clear Yo | p Insufficient for local needs.
i sw.18 | n | wew Dug 6 | 2,280 0 2,280 6 |2,274 | Glacial gravel Eard, 91e?r, 42 | D, S Sufficient for local needs. #.
8 w23 | v niow Dug 20 | 2,490 - = |2,u85| 20 [2,470 | Glacial gravel Hiiﬁ?li§§?r, 26| D, 8 Sufficient for local needs.
L Ve 3 !
9 NE. 24 | wiow Dug 15 | 2,4l0 - 12 |2,bpg| 16 2,424 | Glacial gravel, Haatichlziliar o | D Sufficient for local needs.
10 NE. 30 | nion Bored 16 | 2,380 - 10 |2,370| 16 |2,364 | Glacial :iig Hard, clear le I'D, 8 Sufficient for local needs.
L Nw. 30 | wion Dug 16 | 2,300 - 13 |2,287| 16 |2,284 | Glacial clay Eard, cleﬁr, e g N Insufficient for local needs.
12 SW.31 | " oo Dug 14 | 2,300 - 6 |2,294| 14 |2,286 | Glacial clay EZig?lgigar, bo [ s Sufficient for local needs.
13 SE.| 31 L LU Dug 5} 24520 0 2,320 5 12,315 | Glacial gravel, Si%l:?l;;iar 68 iD= ls) Sufficient for local needs.
1L SW. 32 | niw Dug 20 | 2,325 - 15 |2,310| 20 (2,305 Glaciaii?%ue Hard, clear 41 | D, s Insufficient for local needs; well caving in.
clay :
+

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

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



