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NOTE:

Because of difficulties irvolved in reproduction, the
tables of well records referred to are not included with this
reporb Ini‘ormat:.on regardn.ng individual wells may be obtained

by writing to the Director, Geological Survey of Canada, Ottawa.
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GROUND WATFR RESOURCES OF TFE RURAL HUNICIPALITY
OF LIPTON, NO. 217

SLSKATCHEWAN

NTAODUCT ICH
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Lack of rainfall during the yoars 1930 to 15304 over
a largoe part of tho Prairic Provinecs brought chout am acute
shortage both in tho larger supplics of surfacc wator usod
for irrigation and the smaller supplics of ground walor
required for domostic purposces and for sbtock. In an ofiort
to rolicve the sorious situntion tho Gouologienl Survey
cgen en oextonsivo study of the problox froa the standpoind
of domesbic uscs and stoclk raising., During tho fiold soasom
of 1935 an arca of £0,000 squaro miles, cazprising all thet
part of Saskabchowan south of the north boundary of towaship
. 32, whs sy.stc-:matically oxaninced, rceords of approximatoly
60,000 vells wore obtainod, and 720 samplos of water wore
eollcetod for analyscs., Tho facts obtained have beon
classificd and the information portaining to any well is
roadily accossibles The cxaninotion of so large an arco
and the interprctation of tho data colloetcd were possible
booousce the bodroeck geolosy and the Pleisbocone doposits
had been studiod proviously by McLoara, Worron, Rosc,
Stonsfield, Wickonden, Russcll, and othoers of the Goological
Survey. The Department of Hotural Resources of Saskotchewan
and 1goal woll drillors assistod oconsiderably in supplying
several hupdrod well records. The base maps used woro
supplied by the Topographical Survoys Branoh of the Department

of the Imterior.
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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. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincial and Federal Departments, where they can be consulted
by residents of the muniocipalities or by other persons, or they
mey be obtained by writing direct to the Director, Bureau of
Economic Geology, Department of Mines, Ottaws. Should anyone
require more detailed information than that contained in the
reports such additional information as the Geological Survey
possesses can be obtained on application to the director, In
making such request the applicant 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 prineipally for farm
residents, municlpal bodies, and well drillers who are either
planning to sink new wells or to deepen existing wells.
Technlecal terms used in the reports are defined in the glossary,

How to Use the Report

Anyone desiring information about ground water in
ony particular locality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is interested. At the same time he should:study the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geology as related to the ground water
supply, end Figure 2 shews the relief and the location and
type of water wells. Relief is shown by lines of equel

elevation called "contours", The elevation abeve seaw~level
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is given on some or all of the contour lines on the figure.

If one intends to sink a well and wishes to find
the approximete depth-to a water-bearing horizon, he must
learn:s (1) the elevation of the site, and (2) the probable
elevation of the water-bearing bed. The elevation of the well
site is obtained by marking its position on the mep, Figure 2,
and estimating its elevation with respect to the two contour
lines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the slevations of adjacent wells as indicated in the Table oq
Well Records accompenying each report oan be used, The
approximate elevation of the water~bearing horizon at the welle
site can be obtained from the Table of Well Records by noting
the elevation of the weterebearing horizon in surrounding wells
and by estimating from these known elevations its elevation at
the well-site{l If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately in this
way. If the water-bearing horizon is in unconsolidated deposits
such as gravel, sand, olay, or glacial debris, howsver, the
estimated elevation is less reliable, because the water-bearing
horizon may 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 token
that the water~bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

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

E'If the well=~site is near the edge of the municipality,

the map and report dealing with the adjoining
municipality should be consulted in order to obtain the
needed information sbout nearby wells.
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of Well Records it is also possible to form some idea of the
quality and quantity of the water likely to be found in the

proposecd well,
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GLOSSARY OF TERMS USED

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

Alluviume. 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 Chamnels. A channel

carved into the bedrock by a 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, clay, and
marl that are older than the glacial drift,

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

Contour. A line on a map Jjoining 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 thousands of years

age.
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Escarpmente A cliff or a relatively steep slope
separating level or gently sloping areas.

Flood=-plain, A flat part in a river valley

ordinarily above water but covered by water when the river is

in flood.

Glacial Drift. The locse, unconsolidated surface

deposits of sand, gravel, and clay, or a mixture of these,
that were deposited by the continental ice-shest. Clay

' containing boulders forms part of the drift and is referred
to as glacial till or boulder clay, The glacial drift
occurs in several forms:

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

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

(2) - Terminal Moraine or Moraine. A hilly troct

of country formed by glacinl drift thet was leid down ot

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

(3) Glacial Outwashs Sand and gravol plains or

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

(4) Glacial Lake Deposits. Sand and clay plains

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

Ground Waters. Sub=~surface water, or water that

occurs below the surface of the land,

Hydrostatic Pressurcs The pressure that causes

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

Impervious or Impermeable., Beds, such as fine clays

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

the ground waters
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Pervious or Permeable, Beds are pervious when

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

Pre~Glacial Land Surface. The surface of the land

before it was covered by the continental lce~sheet.

Recent Deposits, Deposits that have been laid down

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

Unoonsolidated Deposits, The mantle or covering

of alluvium and glecial drift consisting of loose sand,
gravel, olay, and boulders that overlie the bedrock,

Water Table, The upper limit of the part of the

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

Wells. Holes sunk into the sarth so as to reach a
supply of weter. When no water is obteined they are referred
to as dry holes, Wells in whioch water 1s encountered are of
‘three oclasses,

(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, These wells are called Nen-

Flewing Artesian Wells,.

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

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

Wood Mountaein Formation. The name given to a series

of gravel and sand beds which have a meximum thickness of &0
feet, and which occur as isolated patohes on the higher parts
of Wood Mountaine This is the youngest bedrock formation and,
where present, overlies the Revenscrag formation,

Cypress Hills Formation. The name given Yo a series

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

Ravenscrag Formation. The name given to a thiock

geries of lightecoloured sandstones and shales containing one
or more thick lignite coal seams. This formation is 500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal coal deposits of the province
ocour in thls formation,

Whitemud Formatione The neme given to a series of

white, grey, and buff coloured elays and sands., The formation
1s 10 to 76 feet thick. At its base this formation grades

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

Eastend Formatione The name given to a series of

fine-greined 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 ef Missouri
coteau, The thickness of the formation seldom exceeds 40 feet.

Bearpaw Formatione The Bearpew consists mostly of

incoherent dark grey to dark brownish grey, partly bentonitie

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

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

Belly River Formation. The Belly River consists

mostly of non-merine sand, shale, and coal, and underlies

the Bearpaw in the western part of the area. It passes
eastward and northeastwanrd into marine shale, The principal
area of transition is in the western half of the area where
the Belly River is mostly thinner than it is to the west

and includes marine zones, In the southwestefn corner of the

area it has a thickness of several hundred feet.

Marine Shale Series., This series of beds consists

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

older formations that underlie the western part of the area.
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VATER-BEARING HORIZONS OF THE MUNICIPALITY

The rural municipality of Lipton is an aroq of
approximptoly 316 square miles in soﬁthoastorn Saskateharai.

It consists of township 22, rangc 15, and townships 23 ond 24,
ranges 14 ond 15; fractional tovmships 22, 23, and 24, range 13;
and part of township 22, range 14; oll west of the Socond
moridian. A branch linc of the Canadian Pacific railwoy
traversos the southcrn part of tho nunicipality and on it arc
locatod the villagos of Dysart and Lipton and thc hamlet of
Patrick. Tho ccntre of the munieipality lies 48 milos northeast
of the city of Rogina. Soctions 3,4,5, and part of scction 6,
township 22, range 14, are occupiod by Standing Buffalo Indian
Reserve, Ho, 78,

Jumping Doer crock flows in a southoasterly dircetion
through township 24, range 15, end thon in o southorly dircetion
through townships 23 and 22, range 14. In the northora part
this creck is intermittont, but towords the south tho flow is
continuous. The croek disappoars bonoath the gravel ot intorvals
over a disgtonco of at loast 3 miles in tho southorn part of
township 22, roange 14. Soveral small, intermittent tributary
atroams join Jumping Docor eroock in tho northern 11 wiles of the
municipality; A long bolt of country, approximatcly onc mile
wide, running in a northwesterly direction from the souvthonstern
corner of the municipality through Patrick and Lipton, is covered
by glacial outwash sands and gravels. Fivo smaller arocas
scatterod throughout the northern 12 miles of the municipality
arc also covered by glacial outwash sands and gravels. Glacial
till or boulder cley mantles throe ercas--a narrow bolt lying
adjacent on the south to the glacial outwash sands and gravels
in townships 22, ranges 13 and 14; o fairly wido strip of

country running in e northwestorly diroction through the oast-
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contral part of towaship 23, range 14, tho southwostorn part

of township 24, range 14, and thc southoastern part of town-
ship 24, ronge 15; and an arca along tho southern part of
Jumping Door Crock valloy in tovmship 22, range 14. Tho
ronainder of tho municipality is coverced by morainc. The

ground surface is rolling throughout the municipality and it

is especially rough in the viciniby of Jumping Deor crook.
Undrained dopréssions ore quitc oormon, and in plecos the ground
surface is very stony. Tho oastorn half of the nunicipality is
thickly woodced with poplar, but the western townships contain

only small scatterod clwumps of poplar.
Water-boaring Horizons in the Unconsolidatod Doposits

The supply of wabtor obtained from wells in this
aunicipality is smoll and it 1s ostimnted that 80 por cont of-
the farms were short of water during the drousght of 1700 to 1934,
Weither Lipton nor Dysart has o satisfactory watcr supnly and
wator for the lattor village is hauled from a well lé-milos
distant. Woater is very difficult to locatc at eny denth in tho
glocial drift, cspoeiclly in townships 22, ranges 13 and 15,
township 23, range 15, and towmship 24, range 1l4.

Sevorael flowing springs wore roported and thoy are
largoly confined to tho banks of Jumping Door valley. The
wator from those springs is slightly minoralizoed and is suitable
for drinking.

The gloecial Jdrift is ostimated to Ec 400 to 500 foot
thick, Yellow clay usunlly cxtends from the top soil to o
maximum depth of 50 feot, and it is underlain by bluc clay.
Scatterod deposits of sand and gravel arce known to ccour within
the upper 280 foet of the drift, and they no doubt occur in the
lower port as woll. They do not form continucus wobor~bearing

horizons.
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Most of the wolls in this municipality have boon dug
to depbths of 40 feet or less and generally do not exceed a
depth of 26 feet. The deposits of sand and gravel that they
tap are not confined to the glacial outwash, but are widely
distributed, espeeially over the moraine-covered aresas. In
township 23, range 14, and townships 24, ranges 13 and 15, a
number of wells have tapped large pockets of sand that extend
from the surface to the base of the wells., Occasicnally these
thick deposits of sand do not contain water, but generally a
moderate to abundant supply is obtained from them, and csome of
the best wells in the municipality are dug in this type of
deposit. The supply of water in these large deposits of sand
was only slightly depleted by the drought of 1930 to 1934. The
water is only slightly mineralized, since it does not come into
contact with clay. Two wells that tap these deposits are
located in the SE.%, sec. 4, tp, 23, range 15, and the WW.%,
sec. 12, tp. 22, range 13, The village of Dysart derives its
supply from the first well and many farmers hauled water {rom
the second well during the drought.

Except in township 24, range 15, farmers experience
difficulty in locating pockets of sand and gravel in the upper
40 feet of the drift. 3Some wells have been dug beside undrained
depressions, During years of average rainfall an adeqguate
supply for local needs oan be obtained by using two oir three of
these wells, but during drought pericds the wells become
intermittent and yield only very small supplies of water. Other
wells in the municipality tap poclzets of sand and gravel beneath
yellow clay and a few wells penetrated layers of blue clay
beneath the yellow clay before they encountered deposits of sand.
Humerous dry holes have been dug in an effort to locate these
water-bearing deposits. The water from most of the shallow wells

is not under pressure, but that from three or four wells is under
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considerable pressure. Onc of these wells, located in the
HE.Z, sec. 16, tp. 22, ran;e 14, encountered a layer of
hardpan beneath the yellow clay, and when this herdpan was
pierced the water rose under pressure to a point 3 fect below
the surface. Due to the pocket arrangement of ths sand and
gravel deposits in the upper 40 feet of the drift, it is not
uncommon to find shallow wells on one section yielding an
ebundent supply of water, whereas no wabter can be located on
an adjoining section. A test auger should be used to locate
the pockets of sand or gravel prior to digging a shallow well.
Pockets of sand and gravel also occur ir the drift
below a depth of 40 feet. Abundant suppliesg of weter wnder
hydrostatie pressure are obtained from wells more than 40 feet
deep in all parts of the runicipality except townshins 24,
ranges 14 and 15, The water-bearing deposits are not comtirucus
and numerous dry holes have been dug. In two distrigts in the
municipality, however, tho vater-bearing horizons appear to be
fairly continuwous. In a distriet in the wesbern half of
township 23, range 13, eleven wells, ranging from 83 to 176
feet in depth, tap an aquifer composed of coarse sand and
gravel at elevations of 1,805 to 1,890 feet, and three wells,
170 to 228 feet deep, tap an aguifer of fine sand at elevations
of 1,875 to 1,890 feet. The water from these two horizons is
highly mineralized and is under hydrostatic pressure. The
second district in which a continuous water~bearing horizon
appears to be present is in secs, 10 and 11, tp. 22, range 14.
Three wells in these sections tap an aquifer of sand and gravel
at depths of 70, 78, and 90 feet, or at elevations of 1,865 to
1,870 feet., The water is under little or no pressure, but the
supply is abundant and constant. Some of the deep wells have
been plugged or are becoming nlugged with fine sand. The wator

from the deep wells is more highly mineralized than that from



Y-

wells less than 40 feet deep. It is seldom used for drinking,
but only in omne or two wells is the wabter too highly mineralized
for stock. The deepest producing well in the municipaliby is
280 feet deep and it is located in the NE.X, sec. 4, tp. 22,
range 15, Dry holes have been drilled to a depth of 385 feet

in the same township and a 600~foot dry holc was drilled in the
village of Dysart,

Dugouts have not beer used in this mumieipality, but
they are an economical means of collecting and storinz surfoce
water for stock use. Slough tasinsg are fairly numerous
throughout the area and they offer excellent locations for the
cxoavation of these reservoirs. The dugouts should be excavated
at least 12 feet deep and a small, deep dugout is prefoeravle to
a large, shallow one. Boring or drilliag operations are not
advised since the wmcertainty of obtaining water doses uob
warrent the expense of drilling. The possibilities off obbtaining
water from the upper 40 feet of the drift are just as favourable
as at greater dopths. A test auger snould be used to prospect
the upper part of the driit prior to digging a shallow well.
Drilling is preferable to boring with a large auger aid should

not exceod a depth of 400 feet,

Water-bearing Horizons in the Bedrock

The Merine Shale series underlies the glacial drift
throughout the municipality.. No well has definitely established
the contact between the glacial drift and the Marine Shale, but
the lower part of a 600=-foot drilled well in Dysert is believed
to be in the bedrock, This well is the deepest in the wunici-
pality. Weter was struck in the glacial drift at depths of 80
and 250 feet, but it was too highly mineralized for drinking
end was cased off and drilling continued to an elevation of

1,363 foot without striking enother water-bearing horizon.



w15

It is believed that the last 100 feot of drilling wos dono
in the Morine Shale bedrock or "soopstone' as it is froguently
termeds Woter~bearing horizons seldom exist in the Mariuc
Shale series in this part of Saskatchewnn ond drillin: inte it

in seareh of wator is not recommondsd,
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GROUND WATHR CONDITICHS BY TGWHSHIPS

Township 22, Range 13

The elevation of the ground surface in this tormship
decreases gradually from 2,145 feet above sea~level at the
northeastern cornor to 1,530 fect in the southwestern corner.
A belt of glaeianl oubtwasl: sands and gravels, approximacely
onc mlle wide, extends across the towaship in o soubthoazt-
northwest direction and rouzhly parallels the (anadian Pacific
reilway on the seuth. An arca from 1 to 1-3- mile de on the
south side of the glaocial outwash-oovered belt is montled by
bouldor clay or glacial till. The remsinder of tho tormship is
covered by morains. The grownd surfaco is undulating and is
quite stony in some places.

The supply of watoer obtained in this township,
zepeeinlly in tho central 2 miles, is small., At least twenty-
one formers in the tomshir have not beon able to obtain an
adequate supply of watcer, and within sections 13 4o 27,
inclusive, only ome well, loeated in the ¥#.3, section 23,
yields sufficlent water to mect the owmer's requiroments.
ormenent supplics of wabor are very diifficult to locate, ot
dopths less than 50 fest, in 211 parts of the towmship.
Fumerous dry holes, generally less than 30 feot deocy, have been
dug by hand or bored with best augers. Blue clay is struck at
o depth generally less than 30 feet below the surfacc, but
occasionally thick pockets of sand end gravel, which lie above
the blue clay end separate it from the yellow weathered clay,
are penetrated. Thesc pockets ol sand and gravel cammot be
very cxtensive since the supply from wells that tap thom is
easily deploted in poriods of drought and in winter.
Approximately twelve wolls in the towmship, all less than 40

feet deovp, nave bapped fairly exbensive pockets of sand end
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gravel, nnd thoy will wator from 10 to 30 head of stoch in
drought yoors. The wator is usually hord and suitablc for
drinking. Many farmers dopond entirely on surface waber to
moct both houschold and stock requirements. This wabor is
obtained frow sleughs cnd from socpagse wells dug beside
sloughs. TParmers heve not adopted dugouts s o means of
oongorving surfece vwntor. These farmors haul wator when |
slaug:iqs bocomo dry, and also during the winber wmonths. lost

of these farmers haul watbtor from o 6-~7oot well dug by the
comrunity in the N¥.%, scction 12, Several shallow wwolls dug

on this quarter section havo yiclded ebuncant supplics of

vnter for the past thirty vcars. Tho 6-foot wcll that is

used ot pruseat vas dug through 2 foot of top soll and & fout

of fine sand. Tho wator is hard and suitoble for driakin:.

As many as sovonteon farmers have tanked from this well in ono
soason, Apparently the aguifer is of considerable arcal cxtont
cnd although the wator-lovel becumms lower during the drought
roars tho supply wne still abundant,

Drilling or boring to depths over S0 foot have boen
only portly succossful inm tiils towmship, and only five foarmers
“Wayg obtalned permencnt supplics of weter by drilling, The
fivo wolls are legatoed in tho §7 .;, section 3, 1"63‘3.-:;-, section 4,

iRk, scction 5, §T.3, sootion 28, and Si.%, scobion 33, and

are 120, 200, 54, 170, and 63 foot deep, rospectively, The
aguifors arce sand or gravel and the water rises under pressure,
The supply is abundont and not casily affceted by prolonged
drought. The water is hard, highly mineralized, and not suitable
for drinking. These five wells have bapned pockets of sand and
gravel and not o continucus waterebearing horizon., AL least
forty wells have been vorod and drilled to depths of 50 to 385
foot that were cither dry or yielded very amall supplics of

wter. Sixteen of these wolls wore in the SW.E, sectiom 14,
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Somc of the dry holes werc made enbiroly in bluc cloy afver
the uppor 20 to 30 feut of woathored, light-colourcd cloy
had beon ponctrated. Two 385-foot dry holos in tho Wil
scoticn 28, passed throush 20 foot of yollow olay, 180 foob
of bluec clay, 50 fout of fine dry sand, and 135 feot of bluo
clay. A 220C-foot woll im the SW.), soction 14, ponctrabted
two beds of dry samd., A 76=-foot woll in tho HE;%, seebion 15,
struck 11 feot of dry sand that containod gas. A 210«foot
woll in the Sﬁai} scetion 52, struck wabteor in a finc sand
aquifer, but the sand particlos scon plugged the casing and
shut off the wator,

Farmors arc adviscd to usc testing augoers as o mocons
of locating pockots of watur-boaring sand or grevel in the
upper 30 foet of the glacial drilt. Boring or drilling methods
may possibly be successful bubt thoy arc not adviscd, since the
possibilities of obteining wobor doos not warrant the oxponse
of drilling. The oxcavation of deep dugouts in slough basins
for the retontion of surface wabtor is recommended. These
rosorvoirs should be at loast 12 fect deoop and a small, deep
dugout is proforablc to a large, shallow one. A shallow woll
dug besido the resorvoir will provide water for houschold
purposés.

Township 22, Remgc 14

Scetions 3, 4, 5, and thet pert of scetion 8 that lies
cast of Jumping Deor crool;, arc occupicd by Standing Buffalo
Indion Rescrve, Neo 76. Jumping Deor crock flows in o southefly
diroction through tho western 2 miles of the townszhip. The flow
of tho creek is continuous in the northern part of the township,
but towards tho south tho stream disappoars beneath the gravel.
Tho valley through which the creck flows is wide and deep; in

section &2 it is about 100 fect doop and in section 6 it attuins



~19-

o depth of 200 foot. An area, approximately one mile wide, in
tho northocstorn corncr of the township is mantled by glacicl
cutwnsh sunds and grovels. Glacial till covors an arca clong
the southern part of Jumping Dcor valloy. A smaller glacial
till-coverod arca occurs immcdiatoly south of tho glacial
outwash duposits in the castecrn part of tho tewaship. The
romainder of the township is cevered by morainc. The zround
surfacc is rolling and beecomes quite hilly and rough noar
Jumping Docr valley. Small sloughs arc fairly nunsrous and
the township is thieckly woodod.

The supply of wabtor obtained from wells is quite
voriablc, but it is much bettor than in township 22, range 13,
Eleven of the twenty~cight farms visited are short of well
water. One spring, loecntod in the SW;%, section 18, on tho
bank of Jumping Deor wvalley, flows throughout the year. The
water is herd and is used for drinking. All the producing
wells have been dug or bored to dopths of 6 to 96 fect. Five
wells less than 13 foct deep, located in soctions 17, 23, and
29, worc dug ontircly in doposits of sand that outerop ot the
surfaco. Those pockets of sond aet as huge roscrvoirs for tho
storage of wantor. Rainfall passes directly into the sand
without coming into coutact with clay and as & result the water
is only slightly mineralizcd. Tho supply from theo wells is
abundant and the drought ycars did not lower the water-level
appreciably in any of tho five wolls. The 6~foot well in the
SE.%; section 29, was made by tho Provineial Government., In
the othor wclls in the township yellow or reddish clay usually
wderlies the top soil to depths of 10 to 30 feet, although a
90-foot well in tho NW.%) section 11, passed through 70 foot
of hard brown clay. Bluo cloy generally wmderlics the yellow

or rod clay. Pockots of sand and gravel arec apt to occur at
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ony dopth within the clays. Thesc pockets of sand and jrovel
yiecld an oxtromely variablce supply of wator. For insbtaaco, o
10~foot well in tho NE,F, soction 16, derives water under
pressurc from o sand aquifer that lics beneath a 6-inch layer
of hardpan. The water is soft and risos to a point & faot
bolow the surfacc. In scetion 22, however, very small supplies
of water under no prossurc arc obtained from 25~ and 98~foot
wells that tap aquifers of finc sand and gravol in the clay.
Two camparatively shallow wells, 48 and 36 foet deep, in
sections 25 and 36 also yiold fairly abundont supplics of watbter
under pressurc.

A woter-bearing horizon composcd of sand and gravel
we.s struck by three wolls ot elovations of 1,865 to 1,370 feet,

3 .
+, section 11,

in sections 10 and 11. The 70=foot well in tho SE.
delivers only 3 barrels of water a day, but the 90~ and 78.-foot
wells in the NW.%, soction 11, and the NE;%, seetion 10, yicld
an abundant supply of woater. The water is under very little or
no hydrostatic pressurc and although it is highly mineralized
it is used for drinking. These three wells, together with an
85-foot well in tho NW.%, soction 23, arc tho only wolls in the
township over 50 foet doecp that yield permenent supplies of
usable water. Mony dry holes have been bored to a maximum
depth of 115 feet and two drilled dry holes, 346 and 334 fect
deep, were made in the SW;%, section 12, The village of Lipton
has not a satisfactory woter supply. Two borcd woells 85 feeb
deep were made in the village, but the water was too highly
mineralized for drinking and the wells were fillod in. The
village depends on a number of 15- to 20-foot wells ecach of

which yields & small supply of hard, slightly "alkaline® water.

These wells are readily affected by drought conditions.
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Formers aro adviscd to uso tost augors to locctou 2
lens of sand or gravol within the upper 40 feot of the glacial
drift. The oxcavabion of doop dugouts is preferable to boring
or drilling. The glacial drift is at least 350 feot thick and
it is possiblc that water will bo obtaincd in pockete of sand
cnd gravol at depth in tho drift, but the uncertainty o
obbaining a satisfactory supply of water does not warraat the
oxpenso involvod. Jumpin; Doer creck is the usunl source from

which farmers tonk water.
Toruship 22, Range 15

Excont for o smnll strip on the eastern border of
soctions 12, 13, ond 24, which 1s montled by glocial €111, this
township is wholly covercd by morninc. The ground suwrfuce is
s8lightly rolling and tho clevation increasos towards the north.
Undrained deprsssions arc quite common and small clumps of
poplar tr;oc;a oceur throughout the arca.

All tho wells in the towmsihip have boen dug or borod
to depths of 9 to 150 fuut, and the doepest producing well is
130 feet deep. The supply of water obtainod is small and
approximatoly half the farmors in the towaship havo an
inadequate supply of weil wabor. Most of tho wells are from
& ta 25 feat deep and they are almost invariably dug ocside
wdrained donressions whoro tho meximum amount of swriface
secpagc water 1s obtaincd. The upper 25 feet of the glaclal
Grift is composed of yellow boulder clay containing occasional
mmall pockcts of sand end gravel. A few well;, such as those in
the SE.%, section 4, SE.}, scotion 14, and SE.3, soction 27,
obtain a fairly abundant and constant supply of water from these
lensoes of sand and gravel. Generally, however, shollow dug
wells less thom 30 foob deop yicld small supplios and arc casily

affected by drought conditiomns. Farmers usually own more than
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one shollow well and by using thom 2ll sufficicnt wntor is
obtnined in ycars of average rainfall to moot thu farmers!
requircments. In prolonged pcriods of drought the slowjhs.
ond wolls bocome dry and the fermors aro forced to haul wator.
tho wator from thoe shallow wells is hard and "alleline®, but
it is gonorally usecd for drinking as woll as for stock.

Only four wolls over 30 foot doop have struecx
peormenent supplics of water. These wells aro locatgd in the
SW.%, section 18, NW.} and NE.%, scotion 24, and NW,.%,
section 34. The wolls arc 72, 51, 35, and 130 feoct doup,
rospoctivoly, and thoy tap pockots of szand and gravel that
yield abundant and constant supplios of water. Tho woter in
tho first throe wells risos under hydrostatic prosswwe, but
the water-lovel in tho 13(.)-f‘oot.: woll is at a point only 6 foct
above the base of the well. Thoe wator is hard and mincralized,
but with tho oxception of that from tho 72-foobt woll it is
used for drinking. Many dry holos 72 to 180 feet doorn have
been bored in Lhe western half of tho township,

Wateor in largo quoantitics is very difficult to locato
at any depth up to 150 foot in this towmship. Meny of tho
bored and drillcd wolls have not cncountored wator os the sond
and gravel deposgits arc of scattered occurrencc, The uicertainty
of obtaining largoe supplics of wabtor, and the oxponsc iavolved,
do not appear to warrant doop drilling or boring in this town-
ship, Parmcrs arc advisod to usc test augers in ordor to locate
pockots of sand end grovel in tho uppoer 30 feot of the glacial
drift. Deop dugouts cxcavoted in slough basins arc strongly
rocomeonded, If docp drilling is contomplated it should bo
confincd toe tho glacial drift, which is approximatcly 400 foot
thick, as the Marinc Shalo scrics that undorlies the glacinl

drift is gonorally non-watcer-boaring.



Towiship 23, Ronge 13

An arce of approximetely onc squarc mile in svetlons
19, 20, and 30 is covered by glacial outwash sands and grovols,
mné tho romaindor of tho towmship is covered by morsinu. The
ground surface is vory wmdulabing end thickly woodsd with plumps
of poplar. Scveral shollow draws or coulvos drain thoe swfaco
watcr towards the soutlrrost. Tho largest eoules contains o
small, intormittont cruck thot has its sourco in scection 25.
This erock traverscs the tovmship in o southwesterly and
wosborly dircetion and is o tributary of Jumping Deur crodk.

Elevon farmers in this tovmship do not obtuin o
sufficient supply of wober for thoir loenl ncods. Water is
cbtoined from sand end grovol doposits in the glaecial drifd
ot dopths of 6 to 240 foot. One spring was roported in the
S’:‘v’.%, seetion 30, but it flows only in wob scasors. This
spring was dug out tc o dopth of 15 feot. The supply from it
is sufficiunt for 60 head of gtock, but tho wabocr-lovel wns
vory iow in tho wipntors of 1933 end 1934. The water is goft
and sulbablo for drinking, Fiveo wells from 6 to 16 focot deop,
which passed through thick doposits of sand and gravel oxtend-
ing from tho surfoec to tho base of the wolls, wore duz in the
oastorn part of the towmshiv. The supply of water varics from
an insufficiont supply during winters in the 12-foot woll in
the &7 .:1‘, scetion 26, to an cbundont and consbant svoply in
the 16- and 6-foot woells in the SW.y, scetion 13, and +tho Wied,
scobion 26. The wator From tho 16-foot well is soft, ub that
irom the remaining four wolls is hard, Other hand dug wolls,
all loss than 36 feet deop, poenctrato yellow, and ccaasionnlly
rcd, bouldor clay bofore the sand and gravel aguifer is reachod.
The gquality and quantity of the wator in those wslls are also

voriablo., For instance, o 31l-foot well in the EIE.-,};, sootion 1,
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that ponetratod 22 foet of yollow, snndy clay, 5 fout of sand
and gravcl, and 4 feet of dark clay, yivlds o vory smnll

supply of wabter, whercas o 10«foob woll in the NW.%; s§ctian 2,
will water 75 hoed of stock. A 35~foot woll in the Nz,
scotion 15, yiolds soft wator, whoroas o 24-foot well in tho
S7.%, scotion 30, yiolds wabor so hard and “alkalins® that
stock rcfuse to drink it, Al)l tho farmors in tho oastorn half
of tho township, with tho oxecption of omo in the §7.,5, soction
10, depond on shallow wolls to furnish weter for all their farm
requiremsnts.

In tho westera half of tho township a numbor of borod
and drilled wells have struck two fairly conbinuous water=
bearing horizons. The first aguifor is guaerally compesed of
coarsc send or gravel, and it has been encountored by olouven
wolles at olevations ranging from 1,905 to 1,990 feet above soa-
level., Wolls tapping this water-bearing horizom vary from 83
to 175 fect deoep. Tho water is under sufficient hydrostatic
pressuro to rise to points 30 to 80 foot below the swriaco, and
the supply is abundant. The water is invariebly hard and {that
from somo wells is used for drinking, fThe 83~foot well in the
EE.%; section 18, yislds water that camnob e used for oither
drinking or stock., The yield of waber in cne well in tho STk,
svetion 10, is decreasinz as the casing is being gradunlly
pluggoed by sand.

The seecond aguifeor was tapped by three wells in the
WWek, scebion 20, SW.2, soction 28, and SE.S, secticn 29. Tho
wells are 170, 240, and 228 fect deep, rospoctively, mad the
eguifor is tapped at olevabions of 1,882, 1,865, and 1,877
foot nbove sea-lovel, The aguifer in tho 170~ and 240-foot
wells is composed of very fine sund, and both wells aave boen
complotoly clogiuod with sand particles. Tho aguifer in the

226-Toot woll is composod of gravel, and tho water risss under
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proscswrs to o point 90 foot bolow the swrfnec., The supply is
abundant, but tho water has a laxative offoct on pooplo
uwnaccustomod to its use. USoveral dry holos havoe hoon mado
botweon dopths of 50 and 110 foot, but thore hove boon no ary
holcs sunk doopor than the oluvetion of the first waboredoaring
horizon.

Sinocc soveral wwlls loss than 36 foect doop iz tho
township yicld moderato to abundent suppliocs of wator, Lormors
arc advisod te prospoct tho uppor 35 feot of the glacial drilt
with tost cugoers. Pockots of sand and gravel arc knovm to
exist at shallow depths and if thoy are of large arcal oxbont
o. satisfactory supply of wator will no doubt be obtained frum
them. It is also probable that the water will not be so highly
mineralized as the water obtained from deep drilled wells,
‘Where water camnot be found at depths less than 38 feet farmers
are advised to drill rather than to bore. The probability of
gtriking either the first or second water-bearing horizon is
considered good, and there may be other water«bearing horizons
at elevations lower than 1,365 feet above gea~lsvel. The
glacial drift is believed to be 400 to 500 feet thick and
several weter-bearing horizons may exist in the lower 200¢ to

250 fest of it.

Township 23, Range 14

~

Parts of gections 2, 3, and 10, and of seotions 6 and 7,
are mantled by glacial oubtwash sands and gravels. The central
part of tho township is largely covered with placial till, and
the remeinder of the area is overlain with moraine. Jumping
Deer creeck and its tributaries have eroded deep ravircs in the

central part of the township which is mainly covered by glaclal

till. The ground surface is rolling and becomes more hilly and
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rough in the vieinitr of the ravines. Sloughs ars fairly
numerous and clumps of poplar trees sre secattercd tihwcuzhout
the township.

Flowing springs occur along the banks of the raviunss
and deliver abundant supplies of water throughout the vear.
Springs in the I@E."}g, section 14, yield soft water, whereus a
spring in the NE.%, scction 28, delivers hard, slightly
"alkaline"” water, All the produsing wells in the township,
with the exception of three drilled wells in sections 2% and

o

=8, have been dug or bored to dopths less than 54 fect.
Twolve wells ranging from 6 to 23 feet deep were dug in thick
deposits of sand and gravel that extend from the surfaso to
the base of the wells, Tho water from thess wells is usually
enly slightly mineralized, as it does not coms into condact
with clay. The supply oblained depends upon the amount of .
annuel reinfall end upon the extent of the pociket tanpod. An
lo=foot well, dug entirely in send in the ¥NB.F, section 30,
vields a constant supnly of water that is sufficient Ior 50
hend of stock, whereasz a similer woell in the NE..L, seation 20,
vields sufficient water for oanly 15 head of stocix. Tie romaine
ing wells in the towmship usually strike yellow boulder ciay
heneath the top soil, end in o bored well in the i, - | ssetion

7, 50 feet of yellow clay wid passed through belore vlue clay
was encountersd., Usually the yellow or 'wsath@red clayr seldom
exceeds a thickness of 25 foet. Pockets of send and gravel
are often located betweon the yeollow and blue clays. The
aupply of water fraom these pockets also depends largsliy upon
ths size and thickncesc of the sand end gravel deposit. The
wabter is not under pressurc and the quality is generally much

bettor than water from an aguifer wnderlying a layer of blue

g s 1 2 o~
slay. A 53-foot well in the D\.%, section 1, and a &0=Toot



woll in the .,-4.1, sooctiom 12, yield waber under prosswwoe.

+3

'he 80=foot well was tored through 3E fect of yellow olay,

10 feet of hard bluo clay, and § feet of sond, and the wabtor
risos to o point 38 foct bolow the surfaco. A 30-L00% well
wae also bored in the SH.%, section J¢. This well ponosbratod
¢ feet of sand and gravel at the bottom of the well and the
woter-level stands at a point 48 feut below tho surfacc. The
supply of water in these three bored wells is abundant and wos

>

wmaffected by the drought years of 1930 to 1834, The waler ic
Highly mineraliged, bub suitable for stock, Dry holes 50, &),
and 92 feot deep have been bored at various places in Ve
township and no wells have found weter tetwoen dopths ol 54
oad 169 fect.

A 160-foct drilicd well in the WE., scctior 28,
obtains wutor fron a sand aquifer ot am elevation of 1,750
foot, 7The water rises to a point 110 feoet below the swd
aud the suwply is comstant and sbundant, bubt it is aob uscd
for drinking. A 168=foot drilled well in the SB.%, scetiom
26, failod to strilie this aquifeor and the supply obtained is

sruall and

o

nsufficient for loocal noeds. A third drilled -well,
206 foet deop, was mede in the Ju.?}, section 23, A4 2-feot
layer of hardpan was struck at s depth of 204 feet below the
surface and when this layer was dynamited the wabter rose wmdor
pressure to a point € feet bolow the swrface. This well woe
drilled in 1227 and tho lovel of the water remained conziant
throughout the dry years. Tho wabter is hard and conmtaine irom,
but is used for drinking. The supply of well watoer in this
township is fairly good and only fifteen farmers have an
inadoquate supply. Those Tarmers generally haul water froa
Jumping Decr creck, Testing in nunerous places to o donth of
20 feet with small hand avgers is advisable before a woll is dug.

- .

A pocket of water~bearing sand or gravel may be located by this



moons with minimum expense and offort. If desp wells arc
contemplated drilling is prueferable to boring. The glacial
drift is thought to be 400 to 500 feet thick and weters
boaring horizons of sand and gravel may ooccur at any depth
within it. Tho oxecavation of decp dugouts is recomaondod for

retaining o supply of swrface water for stock use.
Township 23, Range 15

Parts of sections 1, 2, 11, 12, 13, and 14 are
mentled by glacial outwash sands and gravels; the northeoastern
corner of soctiom 36 is covered by glacial till, and the
romainder of the township is overlain by morainc., The ground
surface is very undulating, contains wany sloughs, acd is
thinly wooded with clumps of poplar.

Woll water conditions in the township areo poor, and
approximately 60 per cent of the farmers have no dependable
source of water on their land. A spring situated in o depression
in tho SE.%L;, scetion 33, delivers sufficient wmter for 50 head
of stock during the summer months, but this spring flows only in
wet seasons, Permanent supplies of water are very difficult .'to
locate at eny depth in tho gleelal drift. Most of the wells
have been dug by hand to depths less than 50 feebt., Thao eite
usually chosen for these wells is beside an undrained depression.
Deposits of sand and gravel are sometimes struck bencath
the yellow clay, but the supply of water obtained from them
usuvally is small end insufficient for local needs. HMost of the
farmers in the township depend upon this type of well for their
supply of webor, and in years of average rainfall whon tho
sloughs hold water the supply is sufficiont. During vhe
prolonged drought of 1930 to 1934, however, the slouzhs were
dry ond many Tarmers had to haul water, Only ten wells less

than 50 feet doep were recorded that yield pormanent supplics
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of wator, and these wolls range from 12 to 26 foet docp. Thoy
uoually tap thick beds of sand and gravel that undorlic tho
bop soil and extend to the basc of the well, The wabor fron
those thieck bods of sand and gravol originotes from rairiall,
vut tho doposits arc so exbtonsive that largo quantitics of vatler
ere gtored within thom and drought yeoars only slightlr dopleto
the supply. The watcer is moderately hard, but not hipghly
mincreliged. Tho villagoe of Dysart has no satisfactory water
supply. Numerous wells 30 to 40 foot doup yioclded wator thot
wios toc "alkaline® for drinking and the wells were f£illed in.
Al) water for the village is hauled from a 20=foot well in tho
SEex, scotion 4.

Numorous dry holes have been dug, bdoroed, and drillod
in all parts of the towaship, and only four wells,. 6G, GO, 70,
and 120 fect deop, have strucir permanent supplics of usable
water at depths greater than 50 feot, Those four wells are
located in the SW.%~and NE.%) scotion 6, NW;%, section 12, and
SW;%, scection 14. The wells tap pockets of sand and gravoel
end not continuous layers, sincc dry holes 90 and 138 lcet deop
have been sunk in adjacent quarter zsscctions. The wator is
under pressure and the supply is abundant and constart, but it
is highly minoralized. The water from the TO-foot woll is used
for drinking, but tholt froan the other three wells is usod only
for stock. A 90-foot weil in the NW.%, sectionm 16, yields a
permanent supply of water, but the well is not used as the
wator has become contaminated.

Tho village of Dysart has drilled thres wells, 330,
587, and 600 foet deen, Tter was obtained from zravel &t
Gepths of B0 and 250 f'cot in the 600-foot well, but it wvas too
"alkaline" for drinking. fThe basc of the well is at an olevation
of 1,363 foet above secawlevel., The 330~ and 537«foot wells did

not yield usable water. Tho bedrock Marine Shale serics
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wnderlios the glacial drift throughout tho munieipaliby.

Tho shale is frequently termed "soapstone" and is ofton
confused with glacial bluc clay, A woll ia the municipality
of Abernethy, southcast of this muniecipality, struck the
bedrock at an elevation of 1,470 fect. It is, therofore,
possible that the basc of the 600~foot well in Dysart is in
the Marine Shale sorics, and it 'is shown on the map as haviang
oncountered bedrock. Farmers are adviscd to excavate dugouts
as a meang of colleeting oand conserving surfacc water. These
rescrvoirs should be at loast 12 feot deop and locatod so that
o maximum emount of water will be collocted in the frechet
scason. Slough basins whieh arce common in the townshin ar
usually the bost sites for a dugout. Test augers should
always bo used before a shallow well is dug. Pockets of sand
and gravel in the glacial o.r:u.f‘t may be struek by drilling or

boring, but the risk does not justify the czpense involved.
Township 24, Renge 13

Excopt for .a small arsa in parts of secetions 8, 9,

15, and 17, which is covercd by glacial outwash sands and
gravels, this township is wholly montled by moraine. Thg
ground surface is very undulating, and it is particularly rough
in the southeastern part and in the northern 2 miles of the
township. 'The township is thiekly wooded with poplar. The
drainage is towards the southwest.

All but four wells in the township havs been dug or
vored to depths less than 38 feet. The water supply frow theso
shallow wells is exceedingly variable. A 35-foot woll in the
WWex, soction 32, was dug through 18 feet of yellow clay and
7 foot of sand that overlies blue clay. In some wells,
however, the sand and gravol underliss the yollow clay, whereas

in others sand and gravel extends from tho surface to the basc



of the woll without any oloy boing oncountorod. The varicble
wateor supply in tho sand and gravel beds that lic within 35
feot of thoe surface is shown by throe wells, A 12-Ycct wroll
in the SE.%, scction 11, duz ontirely in gravel, yiolds
sufficiont water for 200 hond of stoclk. A 16~foot woll in
the SWe%, soction 9, dug entirely in rod sand, yiolds baroly
sufficicnt water for 37 hoad of stoek, A 18-foct well wous
borcd cwbiroly in dry grovel in tho SE.3, soction 29. It wos
not possiblc to deepon this woll by boring boeauso of the
presonce of boulders. The water from the shallow wolls is not
highly minoralized and is used for drinking. At lcast ton
farmers have no roliable sourco of water and uso slou;hs or
haul wator. The choapost method of aseertaining the possibil-
itics of striking wator in the uwpper 35 feot of glacial drifd
is tc use & test auger. Lonses of sand and gravel, somo of
which yicld very littlc or no wateor and others that yicld
sbundant supplics of wetber, exist within 35 feet of the sur'fa.co.
These pockets should be located beforc a woll is dug.

Two wells, 148 and 116 fect deep, obtain pormanent
supplies of water from sand and gravel aquifers in tho slacic
drift, Those wells, located ocn tho SW.3, section 6, and the
Te¥, soction 32, yiold highly mireralized water, and that from
the 1l6-foct well is tou "alkaliue® for stock. Tho water in
the 148-foot well rises wnder pressure to o point 78 foct bolow
tho surfooce, and tho supply is abundant and consbtant. A dry
holo 165 foot deop was mndio in the &‘.’.'3;, section 19,

Parmers are advised to excavate dugouts in preforence
to drilling or boring deep wolls. Abundant supplies of highly
mineralizod weter can possibly be obtained from pockots of sand
and gravel that exist at depth within the blue elay, but the

uncertainty of encountering them does not warrant the expense
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involved. A supply of wator is morc readily obteained by deop
dugouts and the quality is much better than that of the wator

from decp, bored or drilled wells.
Township 24, Range 14

The southwestern part of the township is mantloed by
glacial +ill, whoreas the remainder is covered by morainc. Tho
olevation decreases gradunlly from 2,150 fcet at the north-
eastern corner of theo township to approximately 2,000 foct
above sca-level at the southwestorn corner. Jumping Dcor
crcek flows intermittently in a southeasterly dircction through
a wide valley in section 6, and re~enters the township in the
southern part of section 4. Tho ground surfacc is vory rough
and rolling over the ontire townshlp, especially in tho vicinity
of Jumping Deer wvalley. It is quite hilly and stony in the
northern sections, and the northeastern half of the tovmship is
thickly wooded with poplar.

The supply of watbter obtained in this township is sunll
and obout twenty-four farmers have an inadoquate supply for
thoir local needs. The depths of the wells vary froam 4 to 100
foot, most of the preducing wells being less than 35 fect decp.
Pockets of sand and gravel that yisld moderate to abundont
supplies of water are wvery difficult to l‘oca'be and theso
pockets, when found, generally umderlie yellow clay. Some of
them extend from the top soil to the blue clay, which is
usually located at a depth'of 25 feet below the surface. A
32-foot dry hole in the SE.k, section 2, was dug through 7 feet
of loam and yellow clay, 1 foot of dry sand, 12 foet of yollow
clay, and 12 foet of blue clay. The farmer that dug this well
has tested to depths of 16 to 30 feet in many places on his
quarter section without encountering water, and at the present

time he hauls o tank of water a day for his domestic and stock



noocds. Many othor farmors irn the towmship cxporicnes thé somo
difficulty in lccating water, and numerous dry holes have beon
dug and bored to depths of 99 foot throughout the township.
Occasionolly o pocket of sand and gravcl is tappod in tho uppor
35 foet of tho glacial dArift that yioclds sufficicnt water for
25 to 70 hoad of stock. The wator is gonerally harl, iz not
wnder prossure, and is suitable for drinking., Threo shallow
wells in the township yield soft water.

The only woll in thc township ovoer 35 feot deog that
yiclds a pormancnt supply of water is located in tho SV.2,
section 21. The well is 100 feet deep and derives its supply
of water fram a bed of gravel 20 feet thick. The water doos
not rise under pressure, bub the supply is constont and
sufficiont for local neods. Tho water is highly mineralizod,
bitbor, and has o laxative offeet on humons.

Farmers arc advised to prospoct the upper 35 foct of
tho drift with tost augers in ordor to locate o lons of sand
oand gravel that will yiold o pormanont water supnly. If thosc
tosts fail to oncounter water-bearing deposits, dugouts should
be excavated to collect and conserve surfaco water. Drilloed
or borcd wells may encounvoer pockets of water-boaring sand and
gravel that will yield 2 pormanent avd anbundant supply of highly
mineralized wator, but tho probabilitics are not geod. Dugouts,
if made at loast 12 feet decp and located in a suitadblo place
such as a slough basin, will prove & satisfactory means of

consorving watur for stoeclk use.

Towuship 24, Range 15
Junping Deer creok meanders in a southeasterly direction
aeross the towmship. It is joined in scetiom 14 by a tribubary
oraek that flcws in a southerly direction through sections

36, 35, 25, 24, and 2%, Both crecks flow intormittently and
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the valley that contains Jumping Doer crock is approximatoly
ono=-half mile wido and 40 to 50 foot deocp. An arca in tho
oastern part of the township is mantled by glacial till. The
remainder of the township, oxcopt for two small arcas in parts
of sections 1l and 12, and parts of sections 16, 17, 20, and
21, which are covercd by zlacial outwnsh sands and gravels, is
mantled by moraine. The ground surfaco 1g very rolling and
unovon, and becomes quite hilly in the vicinity of Jumping Deer
valley. Sloughs are coamion and clumps of poplar trecs are
scattered over the township, the growth becoming more deonse in
the north~contral soections,

Eleven of the thirty=scven farmers intorviowed in
this township are unablo to obtoin an adequate supply of wntber.
The wells range in depth from 5 to 85 feet, and no vwell yiolds
waber under hydrostatic pressurce, Bvory producing well is 35
foet or less in depth. At least seventoen wells in the towmship
tap thick beds of sand and gravel that extend from the surface
to the base of the well, and with one oxception the supply of
water is abundant. The wator is generally soft, but a fow
wells yiold hard water that is used for farm purposes. The
drought of 1930 to 1934 lowered the water-level in sumo of
theso wells, but the supply did not become intermittent or
insufficient for local needs. The water in these thick
deposits of sand and gravel originates from the rainfall, but
the pockets are so extensive that enormous quantitics of water
are stored within them. Other shallow producing wells tap
pockets of sand and gravel that underlie the yellowlor woathered
cley. These pockets of sand and gravel are morc extensive and
numerous in this township than they are in any other part of
the municipality, and, consequently, moderate to abundant
supplies of slightly minoralized water arc not so difficult to

obtain. An 85-foot bored dry hole in the NW.%, scetion 7, which
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ponotrated 30 foet of yollow clay and 55 feot of bluc elay,
is tho only dry hole that was dug to o depth greater than
30 feot.

Formers arc advised to refrain from doop boring and
drilling as a moans of obbtaining water. Pockets of sand and
gravel that yield goed supplics of waboer oxist in the uppor 35
feet of the glacial drift, and tho possibilitics of sbriking
one of these arc considerod good. Test gugers shouli Do usod
to prospect the upper 35 fect of the glacial drift before a
well is dug. If blue clay is struck the test hole ncod not be
continued. The glacial drift is bolievoed to be 40C To 500
foob thick and wator-bearing horizoms of gand and gravel
probably exist within it at dopbhs groator than 35 {cob, bub

he uncerteinty of obtaining water does not warrauwt Lho cxpenso

of drilling.

Standing Buffalo Indian Roserve, Ne. 78

Only the northern mile of Standing Buffalo Indion
Reserve lies within the borders of the municipality. “his pard
of the reserve occupies scetions 3; 4, 5, and that part of
section 6 lying cast of Jumping Doer crock, in townshin 22,
ronge 14, Tho southwostorn part of the area is manblod by
glacial till and the northeastorn part is ccvorsed by glacial
morainc. The ground surface is undulating and woodled with poplar,
No wells worc reported in the smnll arce., Tho rosidents
derive most of their water from Juaping Deer cresk, from Echo
lake, locatoed in the municipality of North QutAppelle, and from

sloughs,
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF LIPT(H, NO. 217, SASKATCHIEWAN

Towmship | 22| 22|22 25 |23| 25| 24 |24| 24 [ 0oL No.
; in nuni-

West of 2nd mer, Rango 13{14|15/13 {14 15/ 13 |14{15 |[cipality
Totol No. of Wells in Towmship 14011041 85| 83 |87/ 111| 52 {93/ 86 | 841
No. of wells in bedrock 0j 0] 0l 0/ 0 1 0] 0] O 1
No. of wells in glacial drift 140]104185] 83187|11( 52 (93186 | 840
No. of wells in alluvium 0] 0 0j 0] O G 0,0{0 0
Permonency of Watoer Supply
No. with permanont supply 46|36 (31|43 |44| 46 33 {32137 | 348
No. with intermittent supply 19] 6]|37| 7,18/21| 5]|26/16 155
No. dry holes 75162117, 35|25/ 44|14 135/33 | 338
Types of Wells
No. of flowing artesian wells 0/ 0 0j{ 0] 0101 0] O 0
No. of non~flowing artcsian wells | 8| 5| 4|14 4] 6] 1] 0] O 42
Y¥o. of non-artesion wells 57137 |64 36 |58 51 557 58153 461 o
Quality of Water
No, with hard wator 621356744 |50| 59|33 53141 | 444
No. with soft water | 31 7111 6 12_‘“8ﬂ_ 5| 512 59
No. with salty water 0/ 0/ 01 010, 0} 0j 0] O 0 |
No. with "alkaline" water 10|15{33!14115/30f 6! 7|15 | 145 |
Depths of Wells
No. from O to 50 feet deep 93,87 (70|61 |80 9_(_);&7 86|84 | 698
No. from 51 to 100 feet deep 33]14 (10! 7| 4|15 0| 7| 2| 92
No. from 101 to 150 feet deep 4) 11 5 7,0] 3 2010 22
No, from 151 to 200 feet deep 1, 0 0l 612 0] 3] 0|0 12
No. from 201 to 600 feot deep 9/ 2021111, 0]0]0 15
No. from 501 to 1,000 feot deep 0/ 0]0/0j]0] 2/ 0,0]0 2
No. over 1,000 feet deep 0/ 0] 0/ 0]0] 0 0]0]0 0
How the Water is Used
No. usable for domestic purposes 51{30159140 |51}52|32 |62 |34 | 401
Wo,not usable for domestic purposes| 14/12| 9/10/11{15| 6| 6|19 | 102
No. usable for stock 64139167|46 |61| 66|36 57|44 | 480
No. not usaeble for stock 1] 3] 1} 4,1} 11 2} 1) 8 23
Sufficiency of Wator Supply
No. sufficient for domestic necds | 44(33|31|41 (42|45!3) |32{36| 335
No.insufficiont for domestic needs | 21! 9|37| 9|20/22| 7|26[17| 168
No. sufficient for stock needs 23121125133 1331421 |23181 | 224
No. insufficient for stoclk needs 42121 143117129153|17 35|22 | 279




ANALYSES AND QUALITY OF WATER

Gonoral Statoment

Semplos of wator from rupresontativo wells in surface
deposiﬁs and bedrock were takon for analyses. Except as
othorwisc statod in tho table of analyses thc semples worc
analyscd in tho leboratory of tho Borings Division of tho
Goological Survey by tho usual standard mothods. Tho
quantitios of the following constituents were dotermined;
total dissolved mineral solids, calcium’oxido, magnesium
oxide, sodium oxide by differencc, sulphate, chloride, and
alkalinity. Tho alkalinity roferrod to here is the calcium
carbonate equivelent of all acid used in ncutralizing the
carbonates of sodium, calcium, and magncsium. The results of
the analyses arc given in parts per million--that is, parts
by weight of the constituconts in 1,000,000 parts of wator;
for example, 1 ounce of matorial dissolved in 10 gallons of
water is equal to 625 ports per million. The samples were
not examined for buctorie, and thus o water that may be
tormed suitable for use on the basis of its mineral salt
content might be condomned on account of its bacteria content,
Waters that are high in bacteria content hove usually boen

polluted by surface wrterse.

Total Dissolved Mineral Solids

The term "botal dissolved mineral solids" as here
used refers to the residue remaining when o sample of water
is evaporated to dryness., It is gonerally considered that
waters that have less than 1,000 parts per million of dissolvod
solids are suitable for ordinary usos, but in the Prairic
Provinces this figure is often exceoded, Nearly all waters
that contain more than 1,000 parts por million of total solids

have a tasto due to thu dissolved mineral matter., Residents



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

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

" hardness to water. The magnesium salts are laxative,
especially megnesium sulphate (Epsom salts, MgSO,), and they
are more detrimental to health than the lime or calcium salts,.
The calcium salts have no lexative or other doleterious
effects. The scale found on the inside of steam boilders and
teawkettles is formed from these mineral salts.

Sodium

The salts of sodium are next in importance to those
of calcium and megnesium, Of theso, sodium sulphate (Glauber's
salt, Na2804) is usually in oxcess of sodium chloride (common
salt, NaCl). These sodium salts are dissolved from rocks and
soils. When there is a large amount of sodium sulphate present
the water is laxative and unfit for domestic use., Sodium
carbonate (NazCOS) "pblack alkali", sodium sulphate "white
alkali", and sodium chloride are injurious to vegetation.
Sulphates |

Sulphates (804) are one of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnosium sulphate, and calcium sulphate (CaSO4).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetatione.



Chlorides )
Chlorides are common constituents of all natural water

and are dissolved in small quentities from rocks. They usually

occur as sodium chloride and if the quantity of salt is much

ovef 400 parts per million the water has a brackish taste,

Iron

Iron (Fe) is dissolved from meny rocks end the surface
deposits derived from them, end also from well casings, water
pipes, and other fixtures, More than 0.1 part ‘per million
of iron in solution will settle as a red precipitate upon
exposure to the air. 4 water that contains a considerable
amount of iron will stain poreelain, enemelled ware, and
clothing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost campletely removed by ceration and filtration
of the ﬁuter.

Hardness

Calecium and magnesium selts 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". Permanent herdness is the
hariness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the difference
between the total hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling. Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium and iron, end permenent hardness to the sulphates

and chlorides of calcium and magnesiume The permanent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonabte, or many prepared softenerses
Water that contains a large amount of sodium carbonate and
small amounts of caloium 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 es excessively
hard, Mony of the Saskatchewan water samples huave a total
hardness greatly in excess of 300 parts per million; when~the
total hardness exceeded 3,000 parts per million no exact
hardness determination was made, Also no determination for
temporary hardness wes 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 como from the wells probably is higher than

that given in the table of analyses.
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Water from the Unconsolidatod Deposits

Seven samplcs of wator from wolls that tap aguifers in
the glacial drift werc analyscd, and the rcsults are shovm on
the accompanying table. The watcrs from wells indicatod by
samples 2, 3, 4, 5, and 6 arc almost identical insofar as the
constituont salts that compose the total dissolved solid is
concornod, The salts analysed in order of comparative guuantity
are usually calcium sulphate, magnesium sulphate, calcium
carbonate, sodium sulphate, calecium chloride, and sodium
chloride. Tho salts magnesium sulphate and sodium sulphato
are the most wndesirable of the mineral salts in drinking woter,
becauso of their laxative producing qualitics, The tobal
dissolved solid content of 1,400 and 2,223 parts por aillion in
samples 2 and 3 is fairly high, and the proportionally high
content of magnesium sulphate and sodium sulphate may cause o
slight laxative offect on some individuals. The water shown
by these two samples is also vory hard. The waber shown by
semple 3 comes from o spring that has been oribbed, and it
might have no bad effects on persons in normal health. The
total dissolved solid content of 1,400 parts per million in
the water from the 90~foot drilled well shown by saxmple 2 is
not considered oxcessive for water from a well drilled to.this
depth in this municipality. The wator should be usable for
drinking. The total dissolved solid contents of 729, 354, and
423 parts per million, shown by samples 4, 5, and 8, are very
low for water from the glacial drift in southern Saskatchewan.
The waters are medium hard, and arc exceptionally gool for
drinking. The two 20-foot wells were dug almost entircly in
sand and gravel., This type of well is quite common in the
municipality, These wells are used as sources from which water

is tenked into the village of Dysart. The 7-foot well, the
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water from which is indicated by sample 7, wos also dug
catirely in dand and gravel. The total dissolved minsral
salt content of 300 parts per million is also very low, ond
the water is uscd for washing as well as for drinking. The
water shovm by sample 1 is the bost in quality of thoe soven
somples indicated. Tho total dissolved salt contont of 294
parts per million is exceptionally low and the loazativoe
producing salts, magnesium sulphate and sodium sulphatc, are
absent.

Care must be takon that the water in shallcw wolls
dug entirely in sand and gravel does not becom contaminated,
as the water=bearing beds are nsar the s'urface and have ne

covering of clay. The water in such wells is oasily wnollubsd

by surface water conteining animal refuse,
Water from the Bedrock

No well in the muricipality is obtaining wator from
tho bedrock. Water when found in tho Marine Shale sories in
this part of Saskatchewan is usually so highly mineralized
that it cannot be used for drinking or stock. The main
constituent salts in the woter are generally the sulnhnbtos of

magnesium and sodium, and sodlum chloride or common salt.
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