This document was produced

CAaNADA by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage

“ANADA SURVEY
i‘.i_iF':F—':__ PAPER de la publication originale. -
g CANADA
1 DEPARTMENT OF MINES AND RESOURCES —
! MINES, FORESTS AND SCIENTIFIC SERVICES BR}& ,gif"f,,"; :‘,ﬂfﬂ
APR 10 1968
GEOLOGICAL SURVEY evlgreicdl biith
WATER SUPPLY PAPER No. 301 | -'BRARY
GROUND-WATER RESOURCES
OF
TOWNSHIPS 1 to 6, RANGES 18 to 21,
MANITOBA

(Boissevain Area)

By

J. A. Elson and E. C. Halstead

OTTAWA
1949

% \%


aijohnso
GEOSCAN Small


CANADA

DEP;RTHENT OF MINES AND RESOURCES

I"INES, FORESTS AWD SCIENTIFIC SERVICES BRANCH

GEOLOGICAL SURVEY OF C.LNADA
WATER SUPPLY PAPER N0.301

GROUND-WATER RESOURCES
oF

TOVKSHIPS 1 to 6, RANGES 18 to 2%,
WEST PRINCIPAL MERIDIANW
MANITOBA
(Boissevain Area)

By
Jo Ay Elson and E, C, Halstead

OT TAWA
1948



CONTENTS

Part I

Introduction..'.‘..'.....‘...‘......'....‘....‘."..‘...‘.'.‘....
Publication of rosults;...ocooo.ooo-o-.n;v..-aco.-.-o:-o.oonno.
Haow tO usc the !'Gport........-.-............-.....-.-....-.....

Glossary of terms uscd..'...9......"‘..'..l"...'...............
General discussion of grou.nd WOLO  saevencorsseosascsscasasaranane
DiSCuSSi’)n of watcer ﬁanySUS.ooo.cltloo--oco.o-oo-co--a.o..ut.oli

Part II

Boisscvein aron, tpse 1 to 6, rgos, 18 to 21, W. Princ, mCTeevese
In‘broduotion.......-...................................--....
Physical feubUrGSeseessessssasscssesosscscsscsccsscaccrsnnnsans
G’COlOW.......--..oon-coaaoo.co.ooc-..o.oco.---ooov'oooocu-oo

Table of formutionS...-.o..-;..-.;.........-.........-u...

Watoer Supply.....n.n-.---.....-...u.'.-......-n--uu.--c---

Township 1, rangc 18, west Principel meridicfesesesscasces
14 " 1

" l’ 19’ " [ I B B RE B Y B BN 3
u 1, " 20, " n " [ E NN RN ENY RN
" 1’ " 21; " " " * 8BS BOeRNOEBEPLTOES
i 2, " 18’ " " " S e PrOOPEEOS
. 2, n 19, " " " LA N B A R B g
" 2, " 20, " " n o9 dossssesseed
" 2’ " 21’ " " " LI BC R I B N N B R ]
" 3, " 18, " " S ceieessrenses
" 3, " 19, " " " seessesscnase
" 3, " 20, " " " woze = %is op 9 on 18
" 3, " 21, " " " sresasemecsen
" 4, " 1s, " " K ceressesvroes
" 4, " 19, " " ‘ svsvcssravaas
" 4, " 20, " " " ® ¢S v Q2SO Yy
" 4, n 21, i " " Qo8 vo s boeeasn
" 5’ " 18, " i " LEL B BN BN B BN N N N ]
" 5’ " 19. n " " e 0P eos oo
" 5’ " 20, n " " 40008 s
" 5, " 21, " " . * cocesessranns
1 6, " 18, ™" N " ceebsebesnnise
" 6’ B 19, " 1 n IR RN NN ENEN N NS ]
" 6’ " 20, n " " e s sasenOBe
" 6, " 21, N " " oo posIRGIPBSTOIRS

Discussion of water analySGS................-.....-.-..-..n....-
To.bles Of analysesqc.lno...ounnoQ.Qo‘t.lto.-u‘u‘o.o"nn..c.o.t...

Reccord of Wells.oocoooo-co-oo-oouooc.oc-o-uuho-oo¢co--vq.oo-oo---
Table of woll records

I1llustroations

Proliminary map = Townships 1 to 6, ranges 18 to 21, west
Prineipal meridion, Monitoba:
Figure 1, Map showing surface and bedrock geology;
2, lap showing topography and the location
and types of wclls,

Poge

o e

(S0 S aV]

o W »

11

11
12
12
12
12
12
13
13
13
14
14
14
15
15
15

16

16
16
17
17
17
18
18

18
292
23



[ -
PART I
INTRODUCTION
The present report is an attompt to assemble the data on grounl-
water rosources in o form that will be useful to well drillers, farmers,
runicipal authorities, ond others interested in obteining adequate water

supplies.

Publieation of Results

The esscontial information perteining to ground-water conditions
is being issusd in reports that, in Manitobe, cover o square block of
sixtoon townships lying between the corrvetion lines and boginning at the
Saskstehewan boundary, The reports on the most southerly strip of the
province inelude in addition the two townships lying north of the
International Boundary. The secretary-treasurer of each municipelity
will be supplied with the information covering that municipality, and
copies of the reports will olso be available for study at offices of
the Prowvinciel cnd Federcl Departments. Further assistance in intere
preting the reports moy be obtained by opplying to the Chief Geologist,
Geological Survey of -Concda, Ottawn.

How to Use the Report

Anyone desiring information concorning groundewater in any
particular locality will find the evailable data listed in the well
records, and other pertinent information on the maps of the area, TFor
those unfomiliar with these reports it is, perhaps, advisablce that thet
part dealing with the nrea as o wholes be reed first, so as to be in a
bettor position to understand tho more poarticular deseripbions of each
township thot follows Also, the nap sccompoanying the report should
rrove & useful source of refercnce when reanding the text,

The mav consisbts of two figures. Figure I shows bodrock ard
surface geologys The water-becring propertics of the bedrock chonge
fron formation to formation, ani are referred to in subsequent poges.
Thoe type of glacial deposit at the surface may be determined fron the
map, and its possibilities os an asquifer nre also discussed in this
report,

Figure 2 shows the loeation and types of wells in the arca,
the land relief (topography), ond the drainnge pattern. Not every well
is plotted on the map, but most of those piving pertinent informetion
are shown, and probably include 90 per cent of the wells in the area.
Where ground wnter is not readily aveilable, or carries toc xmuch dissolved
salts to be used, dugouts often form the only means of supplys. The
topography is shown by contours, or lines of equal elevation, spaced at
vertical interwvals of 50 feet.

The well records are compiled from data obtained by interviewing
farmers, cnd in many coses their accuracy depends upon the farmer's
memorys Wherever possible date were chcecked by plumb=line measurement
to the nearest foot. The wells are btabulated by townships pnd sections,
and the total depth of the well, depths to the water level at high and low
stapges, ond, where possible, tho depth ot which the waterebearing
horizon ocecurs, are all listed. The general charscter of the water
is stated, and the use to which it con be put. Wells from which
semples were teken for analysis are indiceated .n the well-record sheets.
An ides of how much water = well can be expected to yield is suggested
by +the number of stock (cattle and horses only) that can be
watered et ite One head is  assumed +to consume between 8 and
10 gallons of wober o day., Unless followed by +the word "only"
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the figure for the numbor of stock watored is not nocessarily the

maximum yicld of the well, but’ ulmplv the greatest amount that the prosent
user has roquired, The word "only" indicotes that the figure given is the
maximum yicld of the woll, To obtain the position of an aquifer at any
given point, the elovation of tho point should bo deotermincd from the
contours on’ Figure 2 of the mop, Elovetions of adjaccnt wells may be
found in the well records and the depth to the aquifer can usually be
determined from them., By comparing elevations the depth of the aquifer
below the unlmown point may be estimated, This method is perticularly
applicable to bedroock wells, but may not be successful where information
is too limited, or where the glacial drift is thick and of an irregular
character, In such instences & person searching for wabter should refor to
the text for information on the nature of the doposits in that area.

GLOSSARY OF TERMS USKED

Alkaline, The term 'alkaline' or 'alkali' water has been

applied rather loosely to waters heving a peculiar and disagreeable taste,
end commonly a laxative effect, Tho waters so deseribed in the Prairioc
Provinces are those heavily charged with sulphetes of magnesium and sodium
(respeotively Epsom salts end Glavber's salts) and arc more correctly
termed sulphate waters, Truly 'alkeline' waters owe that property to the
presence of calecium carbonote and colcium bicarbonate, In this report an
attempt to adhere to local terminology is made by referring to sulphate
woters as 'alkali' in the woll records, snd the torm 'alkaline' is avoided,

Alluvium. Doposits of clay, silt, sand, gravel, and other
material in lako beds and in flood plains of modern strooms. The term
also inecludes the material in river torraces, which once formed part of the
flood plain but are now above it,

Aquifer, A porous bed, lens, pocket, or doposit of material that
transmits water in sufficient quantity to satisfy pumping wells and springs.

Bedrocke, DBedrock, as here uced, refers to partly or wholly
consolidated deposits of gravel, sand, silt, clay, and marl that are older
than the glacial drift,

Bentonite.and bentonitic clays have the property of swelling when
water is added to them, They ocour as white beds as much as 2 feet thiclk,
but usually much thinner, and are probably formed by the weathering of
volcanic ash,

Buried pre~Glacial Stream Chennel, A channel eroded into the
surface of the bedrock by o stream belore the advance of the continental
ice=sheet, and subsequontly oeither partly or wholly filled in by sands,
gravels, and boulder clay deposited by the ice-sheet or later agencies,

Coul Seam, The same as a coal bed, It is o deposit of carbonaceous
material formed from the remains of plants by partial decomposition and
bur‘ial *

Contour, A line on a map Joining points that have the same
elovation above sca-level,

Continental Ice~sheet, The great ice-sheot that covered most of
the surface of Uanada meny thousands of yoars ago.

Escarpment, A cliff or rolatively steep slope separating level
or gently slopping areas,

Flood Plain, A flat part of o river valley ordinarily above water,
but submor gea when the river is in flood. It is an arca where silt and
clay are being deposited,
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Glacial Drift. A general term that includes all the loose,
weconsolidated materials that were deposited by the ice«sheet, or by
the waters associated with it. Clay containing boulders usunlly forms
a large part of the glacial drift in an area, and is called glacial
till or bouldor clay, and is not to be confused with the more general
term glacial drift, which occurs in the following several forms:

(1) Torminel HMoraine or lorainc, A ridge or series of ridges
foruwed by glacial drift thet was laid down at the marzin of a moving
ice~sheet, The surface is charactorized by irregular hills and undrained
bo.sins,

(2) Kame Moroine. Assorted deposits of sand and gravel laid
down at or close to the ice mergine Tho topography is similar to that
of a terminal moraine,

(3) Grownd Morainse Boulder clay (till) laid down at the basc
of an ice~sheot, Thoe topogrephy may vary from flat to gently rolling.

(4) Glacial Outwash, Send and gravel plains or deltas formed
by streams that issued from the continental icc=-sghoot,

(5) Glacinl-lake Depositse Sand, silt, and clay deposited in
glacial lakes during the retreat of the icc=sheet,

Shorelinc, A discontinuous csecarpmont, with intervening
gravel beachos and bars, which indicates tho former margin of a glacial lake,

Ground Water, Tho water in the zonec of satwration below the
water=table, ’

Hydrostatic Pressure, The pressurc that causes watoer in a
well to rise obove the point at which it was first encountered in the well,
namely, at the level of the aquifer,

Impervious or impermeablo, Beds such as fine clays or shale
are considered to bo impermeable when they do not permit the perceptible
pessage or movement of ground water,

Pervious or Permeablec, Beds are porvious or permeable when
thoy permit the percoptible passage or movement of ground water, as in the
case of sands and gravols,

Pre-Glacial Land Surfacece, The swfocce of the land as it
existed before the ice-sheet covored it with drift,.

Recent Depositse Deposits that have been laid down by the
agencies of water and wind since the disappearance of the continental ice-
sheet; for example, alluvium in stream valleoys.

Sand Point or Drivon Well, A sand point is a piece of
perforated and screened pipe 2 or & foot long, which ends in a sharp point,
It is fastencd to lengths of ordinary pipe and forced down into surface
deposits of a sandy or gravelly nature, The depth of such a well rarcly
excoeds 30 fect, o '

Unconsolidated Deposits. The mantle or covering of alluvium,
pre~glacial solls, and glacial drift oconsisting of loose, uncomented material
that overlies the bedrock,

Variegated, Beds so describod show different colours in
alternating beds or lenscse
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Water-table, The upper limit of the part of the ground
saturated with water, This may be near the surface or mony feet below
ite A woter-table is said to be Berched when & zone of saturated matcerial
is separated from the main water-teble below by a zone or zones of
unsaturated mterial,

Wator-worked Till, Glacial till or boulder clay that has been
subjected to water action, usually near the margins of glaeial lakes, so
that the fine clay has been washed out and a dep081t that may be composed
mainly of send and gravel is left behind,

Wells, The term refers to any hole sunk in the ground by any
means for the purpose of obtaining weter, If no water is obtained they
are referred to as dry holes, Wells yiclding water are divided into rour
classes:

(1) Flowing Artesien Wells, Wells in which the water is under
sufficient hydrostatic pressure to flow above the surface of the ground
at the well,

(2) Non-flowing Artesian (Sub-artesien) Wells, Wolls in which
the water is under sufficient hydrostatic pressuwre to raise it above the
level of the equifer, but not above the level of the ground at the well,

(3) Noneartesian Wells. Wolls in which the waler does not rise
above the weter=-table or tho aquifer,

(4) Intermittont Non-artesian Wells, Wells that arc generally
dry for a part of each yoor,

GENERAL DISCUSSION OF GOUND WATER

Almost all the weter recovered from beneath the earth's surface
for both domestic and industrinl uses is meteoric ygﬁﬁr, thet is, water
derived from the atmosphoro, Host of this water % es the surface us
rain or snow., Part of it is carried off by streams as rumn-off; part
evaporates eolther direetly from the swfoce and from tho upper montle of
soil, or indirectly through trenspiration of plants; and the remuinder
sinks into the growd to be added to the ground-water supplies,

The proportion of the total precipitation that sinks into the
ground will depend largely upon the type of soil or surface rock, and on
the topography; more wator will sink into sand and gravel, for exomple,
than into elay; if, on the other hand, the region is hilly and dissected
by numerous streams, more water will be immediately drained from the
surface than in a reletively flat crea, Light, continued precipitation
will furnish more water to the underground supply than brief torrentiel
floods, during which tho rum~off may be nearly equal to the precipitation,
Moisture failing on frozen ground will not usually find its way below
the surfacc, and, therefore, will not materially replenish the grownd-water
supplies. Light rains falling dwring the growing seasdn my be wholly
absorbed by plants. The quantity of moistire lost through direct evaporation
depends largely upon temperature, wind, and humidity. Locally these
deposits moy beeome very extensive, The water~bearing properties of
alluvial deposits are variable, but, in general, such deposits form favourable
cquiferss They arc porous, and readily yiecld a part of their contained
woter, although in places their porosity mny be greatly reduvced by the
presoence of fine silt and c¢loy, This type of deposit may be expected to
yield moderate domestic supplies through shallow wells, eand larger supplies
if the deposits arc extensive,

In some areas of relatively stecp slopes, valleys have been rartly
filled with sand and gravel, which, in turn, have been covered with
impervious clay and silt, Thege circumstances commonly give rise to artesian
conditions in the lower part of the valley,.
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DISCUSSION OF WATER ANALYSES

Both the kind end quantity of mineral matter dissolved in
a natural water depend upon the texture and chemical composition of
the rocks with which the water has been in contacts Follubtion is
caused by contact with orgenic matter or its decomposition products.
Anelyses of well waters for mineral content are made by the Department
of Health and Fublic Welfare, Winnipeg, and by the Bureau of lines,
Department of Mines and Resources, Ottawea.

As the grownd-weter survey of Manitobe progresses an effort
is made to secure samples reprosentative of each major aquifer
encountered; the purpose of this is to compare tho chemical characterist-
ics of waters from the various goological horizons and, thereby, assist
in meking correlations of the strata in which the waters oceurs The
minecral content of natural watcors is also of interest to the consumers,
though.the effects of the constituents are usually already apparent.
The quantities of the various constituents for which tosts are made arec
given as ‘parts per million', which refers to the proportion by weight
of cach constituent in 1,000,000 parts of wator. A salt when dissolved
in water soparateos into two chomical units called 'radicals'y and thosc
arc expressed as such in tho chemical analysos, In one group are
included the metallic eclements of culoium (Ca), magnesium (Mg), sodium
(N2), and iron (Fe), and in the other group are the sulphate (S04),
chloride (Cl), bicarbomate (HCOz), carbonate (COz), nnd nitrate %Nos)
radicals, The radicals listed in the analyses tobulgted in the second
part of this report can he combinced to give the actual quentity of the
perticular salts present in the woater, but this is not done hero as the
radicals alone give enough information to identify the water types. In
fact, the sulphate, chloride, and carbonate radicals, plus the hardncss,
sorve to identify a woter, and crude field tests on the hasis of these
constituents were used in some ereas to outline morc completely zones of
the various wator types.

The folloring mincral constituents include all that are
commonly found in natural waters in quantities sufficient to have eny
practical cffcet on the value of waters for ordinary usos:

Silica (8i0p) is dissolved in smll quentities from almost
2ll rocks, It is not objectionable except in so far as it contributes
to the formation of boiler scale,

Iron (Fe) in combination is dissolved from many rocks as well’
as from iron sulphide deposits with which the water comos in contact. It
may also be dissolved from well casings, water pipes, end other fixtures
in quantitios large enough to bo objectionable, but separates as the
hydrated oxide upon exposure of the water to tho atmosphere, Excessive
iron in water causes straining on porcolain or enamelled ware, and
renders the wator unsuiteble for lawdry purposes, Water is usually
considered not potable if the iron content is more than 0,5 part per
million,

Calecium (Ca) in the water comes from mineral particles
present in the surface deposits, the chief sources being limostone,
gypsum, and dolomite, Fossil shells provide a source of calcium, as
doss also the decomposition of igneous rocks. The common compounds of
calcium are coleium carbonate (CaC03) and calcium sulphate (CaSO4),
neither of which have injurious effects on the consumer, but both of
which cause hardness,

Maggesium(Mg) is a common constituent of many igneous rocks and,
therefore, very prevalent in ground water. Dolomite, a carbonate of
calcium and magnesium, is also a souwrco of the clement, The sulphate of
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mgnesic (M 804) corbines with wator to forn 'Bpsom salts,' and ronders
the water unwholesome if present in lorge omounts,

Sodiwa(Na) is dorived from o number of the importont rock-
forming mineorals, so thot sodium sulphate and carboncte are very common
in ground wators. Sodiun sulphato (Nu2804) corbines with water to form
'Glouberts sult! and oxcessive anounts moke tho woter unsuitable for
drinking purposos. Sodiun corbonatc (NanCOz) or 'black alknli' waters
are mostly soft, the degroc of softncss deponding upon the ratio of
sodium carbonate to the caleium and mognosium salts. Woters containing
sodiun corbonoate in excess of 200 purts por million are umsuitoble for
irrygation purposesl, Sodium sulphatc is less hormfule

Itthe extremc 1imit of salts for irrigation is tokon to be 70 parts
per 100,000, but plants will not tolerate nore thon 10 to 20 parts per
100,000 of black alkali (alkuline corbonates and bica.rbonatesg". Fran
Dixey, in 'A Practical Handbook of Wutor Supply', Thos., furby & Co.,
1931, pe 254,

Sulphutos (504) reforred to in this roport are thosc of
caleium, magnosium, and sodium, and have been mwntioned above in referring
to theso rodieals. Thoy are also formed by oxidation of iron sulphides,
and, henco, it is not uncormon to find iron in sulphoateo waters,
Sulphatos cause pormenont hardness in woter, and injurious boiler scale,
Sodiun and magnosium sulphatos arc laxative whon present in quantities
of more than 900 parts por million, ' The writors found that acelinatizod
peoplo could drink water contanining as much cs 2,000 parts per million
of &1l throe of the principal sulphates, but that when all were prescent
_él.(l)‘.t & ugxéigajﬁ;oi@su ég\fgto]ﬂc%oqb é)uirtt.s por million the woater wos commonly laxative

Chloride (Cl) is a constitucnt of all mtwal woters and is
dissolved in smull quantitics from rocks, Wators from wolls that penctrate
brines or salt deposits contain large quantitics of chlorido, usually as
sodium chloride (common salt) and less commonly as culeium chlorido and
mgnesiun chloridu, Sodium chlorido is a characteristic constitucut of
sowago, ond ony locally abnormel quantity suggoests pollution from this
source, Howovor, such obnormal quantitics should not, in themsclves, be
takon es positive proof of pollution in viow of the many sources from
which chloride may be derived. Chlorides impoart a salty taste to water
if prescnt much in oxcoss of 500 parts per million. In southwostern
Manitoba woters with as much as 3,000 parts per million of chloride are
used domestically, though nore than 1,500 parts por million is generally
considerod undesirable, The following figures apply to chlorides: stock
will regquiro less salt if the wator boars 2,000 parts por million; moro
than 5,000 parts per million is wnfit for humon consumption; more than
8,000 ports por million is uwnfit for horses; morc then 9,500 parts per
million is too much for cattlcy and more then 15,500 parts por million is
vxcessive for sheop. lognesiunm chloride, loss common then sodium chloride,
is very corrosive to metal plumbing,

Nitrates (N03) found in grownd wator arc decomposition products
of orgeniec rotorials; thoy erc not harmful in themselves, but they do
point to probableo pollution, It is recommended that o bocterial tost be
made on wator showing an oppreciable nitrate contont, if it is to be
used for domestic purposcs, '

Carbonatos (€03 ) in water arc indicaotod in the table of analyses
os ‘alkal{nityi. Coleium ond mognesium earbonete couse hardness in woter,
which may bo partly rcmoved by boiling, Sodium coxboncke causes softness
in waters, and is roeferred to wdor "Sodiunt' sbove,
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Bicarbonates (HCOg)., Carbon dioxide dissolved in water
renders the insoluble calcium and magnesium carbonates soluble as
bicarbonetes. The latter are decomposed by boiling the water, which
changes them to insoluble carbonates,

Hordness is a condition imparted to waters chiefly by
dissolved calciun and magnesium compounds. It here refers to the
soap-destroying power of water, that is, to the amount of soap that
must first be used to precipitate tho above compounds before a lather
is produced, The hardness of water in its original state is its total
hardness, and is classified as 'permenent hardnoss' and 'temporary
hardnoss', Permenent hardness remains aftor the water has been boiled.
It is caused by mineral salts that connot be removed from solution by
boiling, but it con bo reduced by trooting tho water with natural
softeners, such as ammonia or sodium carbomate, or with many monufacturcd
softoners. Temporary hordncss can be climinatod by boiling, and is due
to the prescnce of bicarbonatos of calcium and magnosium. Wotors
containing largo quantitics of sodium corbonate and small amownts of
caleium ond magnosium compounds orc soft, but if the latter compounds are
prosent in large quantitics tho water is hards The following tablol may

1Throsh, JeCe, and Boalc, JeFe: The Examination of Wators and Water
Supplius; London, 1925, pe 21,

bae used to indicato the dogrco of hardncss of o water:

Total Hardnoss

Parts per million Charactor

0950......................Very soft
50-100.....................Mbdoratoly soft
100-150.0Q00l.l..t.lc'.lulu.slightly hard
150“200...,.--.-.-:--oo.o.nchdOfﬂtOly hard
200~300.........'...........Hard
300 + ..-..................Vbry hard

The abovo table gives the genorally teccepted figures for hardness, bub
tho peoplo of southwostorn Manitoba havo buecome occustomed to harder
waters, and the following tublc, basod on about 800 field determinations
of hardnoss, by the sonp mothod, is morc opplieable:

Parts por million Charactor

0-100o....................Vbry sof't
100‘150000000000ooo.coo.-noosoft
150‘250o-ootooouoooooooooca.MOdoratOIy hord
2502350 ecs0cveccsscsnsascssssciord
350-500.........-........-..Véry hard
500+ ..-q.-...-...........ExccssiVOIy hard

Waters having a hardnoss of up to 300 parts per million arc commonly
used for loundry purposcs, In southwostorn binitoba, hardnoss rangos
from less than 50 ports por million to more than 2,500 parts per
million.
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TOWNSHIPS 1 to 6, RLNGES 18 to 21, WEST
PRINCIPAL MERIDILN, MAWNITOBA.
(Boissevain Area)

Introduction

An investigation of the glaelal geology oand the groundwator
resources of the Boissevain area was conducted in the ficld scason
of 1946 by E. C, Halstead, oand in the season of 1947 by J. Aes Elson.

Physical Features

Turtlo Mountoin extends for obout 40 miles along the International
Boundary and for 8 to 10 miles north of the boundary., The east end of
the mountain occupies the south part of the Boissevain arcu. Its summit
is heavily forested, and is included in the Turtle Mountain Forest Reserve,
Many smell lokes occupy depressions between hills of verious sizes ond shapes.
Intermittent creeks™are found around the mountain ond flow northwest to
Whitewater Lake or northeast to Pembina River. A rolling, hummocky belt
obout 6 miles wide surrounds the mountain., The highest elevations on the
summit are more then 2,250 feet sbove sen=level, and the plain beyond tre
base of the mountain is about 1,600 foet above scea-level,

Souris River follows o valley about o mile wide and 150 feet deep
that enters the Boissevain aree in sec, 36, tp. 6, rge, 20, The river
follows this valley southeast to scc. 4, tp. 6, rge. 18, where it turns
and flows northeast leaving the area in sec., 35, tp. G, rges 18, The
continuation of the valley cast of the turning point of the river is Langs
Valley, which was an outlet for the former glacial lake Souris. The
northeast quarter of the area is gullied by short streams thot empty into
Souris River,

The central part is a gently rolling plein. Whitewoater Lake, a

seline lake thot does not overflow, is located in tpe. 3, rges 20, It is
bordered by swempe-land and a belt of hay flats about 2 to 3 miles wide,

Gaologz

" Table of Formation

Age Formation Charocter Thickness
: (Feet)

Recent Alluvium Stream-loid mud, silt,
sand and gravel

Pleistocene | Lake deposits | Silty clays, fine sands
and silts, duned sonds, 0=50
assorted sends and gravel
in beaches and deltus




Agc

F'ormation

Charocter

Thickness
(Feet)

Flociol drift

Till, clay, sond
grovel, boulders,
ossorted sond and
gravel in outwash
plains

0=400

Upper
Crectaceous
end
Paleoceno

Turtle Mountain
Ravenscerag

Boissevain

Soft shale, lignite

beds, fine-grained

~white to yellowish

sand and sandstone

Greenish grey sonde
stone and sand,

500~400

100

Upper
Crotaceous

Riding Mountain

Upper beds of medium
to light grey, hard,
siliccous shales
(0denah shale), with
some thin layers
of finc, blue sand
and bentonite beds;
lower beds of
slippery cloy shale
that tends to slump

1,000 +

Vormilion River

Dark grey ond dblack
shole; comprising
throe members:
Pembina (dark shale,
numerous bentonite
bands noar base)s

Boyne (grey,calecreous

shelc non-caléoreous
dark shale near
base)s and Morden
(caleareous speck=-
led shale, overe
lying dark grey,
non=calcareous,
blacky shale with
thin partings of
white sand)

80 +

190+

Favel

Grey shele with white
calcarecous material;
some bands of limee
stonc; some bentone
ite )

150 +
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Age Formation Cheractor Thickness
(Foet)
Lower and Ashvillo Dark groy to black
Upper Crote shales with silt and
aceous sands 40 +
Lower Swan River | Whito to green
Cretaceous sandstonc, black
shale and silt 50 +
Jurassic Light grey to red
shale, calcarcous
sandstone, groy to
buff to brown
shales, light grey
limestone and
sandstone 880 +
Jurassic or Amorenth Red bods ond gypsum 220

sarlier

The Boissevain aren is underlain by Upper Cretoceous shales of the
Riding Mountain formation, except in the south whore Turtle Mountein is
formed by an autlier of the late Crotaceous and carly Tertiary formations,
Drilled wells into tho

overlain by morcine of tho continental glacier,

Riding Mountain shalc may reach onc of three aquifers: (1) the fractured
upper surface; (2) an aquifer ot an clevation of about 1,450 feet, ond

(3) one yielding soft water at an clevation of obout 1,250 feet above

The log of e represcntative well drilled 225 feet in depth in

ssa~level,

SE;% section 24, tpe 4, rge. 20, is ns follows:

Depth in feet

0
40
133
137
138
222

[}

Overlying

40.......'...'.......... Grey cl&y

133 casessnnsssarsnessesses Blue CIQy

137. eeesescnssncasenssesse Bluc sand -

138 sceessscressesscsssess Fractured upper surface of shale
222 not.oo-aooo;noaoﬁoo..o Light grey, hard siliceous shale
225 ececessesssscesvrecsase Blue sand (Wﬂtﬁr-beﬂring)

the shale is glacial till except on Turtle Mountain where

Character



the Boissevain formation, of greenish grey sandstone that weathers

e yellowish somewhat rusty colour, overlies the Riding lMountain beds,

Only a few exposures of the Boissevain have been observed, and its
boundaries are but little known,. Turtle lountain formetion, o soriosg of
shale end sandstone and some lignite beds, rests on the Boissevain formation
on Turtle kountain,

The unconsolidated surface deposits range in thickness from 10
to more than 100 feet, Ground moraine occupkes most of the arca, The
upper 20 feet or more is & greyish buff till, with lenses of stratified
sand and gravel, underlain by a more impervious blue till, The nrcas of
recessional moraine have & higher content of gravel and boulders, Glaciale
lake clay surrounds Whitewater Leke and extends east of the lake, TWatcr-
worked till and shallow water-laid deposits of silt, sand, and grovel are
present in e strip about 2 miles wide bordering the south side of Souris
River,

Woter Supply

A supply of potublo water is pumped from aquifers reached by drilled
wells drilled into the bedrock (Riding Mountain formation)., The water may
be salty, but can be used for domestic purposes, The deeper drilled wells
reach aquifers of soft water in the same formution, Wells yielding a good
supply are commonly dug or bored to an aquifor of sand overlying the shale,
Dugouts are not common, and are used only in the central part of theo arca,.
Intermittent creeks flowing from the summit of Turtle Mountoin in the scuth,
and smaller creeks tributaries of Souris River in tho north, are sources of
woter for stock during most of the grazing period,

Township 1, Range 18, The township is locoted on the east cnd of
Turtle Mountain, from the summit of which intermittent stroams flow cast
across the toomsiik. The chief water-bearing zone is in the unconsolidated
surface deposits which arc as much as 80 foct thick in somc places, The
surface is rolling, and the hills are commonly covered with o thin mentle of
gravel,  Most of the wells are bered 25 to 60 feet deep, and reach sands
end coarse gravels bolow the till, An abundont supply of hard, cleoar,
commonly iron=-bearing weter is available, and is useful for both domestic
and stock use, each well supplying sufficient water for about severty head of
stocke Wells about 12 fe-t decp are dug into local pockets of gravel and
send within the glacial till, In NW.%-section 9, & bored well 80 feet deep,
yields an insufficient supply, and four dry test holes have been dug,.

A drilled well 203 feet deep, in NE.% section 2, is on the side of a
ravine, The water in the well rises within 8 feot of the surface, and a
horizontal pipe laid 8 feet below the surface allows this well to discharge
into the ravine as a flowing artesien well, The equifer may be the
Boissevain sandstone that underlies the Turtle Mountain formation,

Township 1, Range 19, .Farming is carried on in the northeast corner
of the township only, as the remainder of the land is included in the
Turtle Mountain Forest Reserve, Bored wells about 50 fect deep roach
sand and gravel below till, and yield hard, clear weater sufficient for fifty
head of .stock. The thickness of the till is unknown, but dry holos bored
to depths of 47, 70, and 90 feet all ponetrated & yellow clay till, Dug
wells & to 14 fect deep may yield eabundant water from springs along the
mountainside or from local pockets of grevel, In SW2 section 21, a dry hole,
bored 90 feet, reached fossilized spruce cones that were identified as black
spruce cones by the Forestry Branch of the Manitoba Department of Lands and
Forcsts,
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Tovmship 1, Rango 20, This township is included in the Turtle
Mountain Forest Resorve, Throe wells arec rocorded., | The surfuoce is
coverod with many smnll lakes, and surfacc watcr is plentiful. A
supply of watcr may be evailablo from wells borod to sand or gravel below
the surfece deposits of yellow clay.

Township 1, Rongo 21, No wells are rocorded, All the land is in
the Turtle Mountoin Forest LHeserve,

Township 2, Range 18, The surfaco deposits of glacial till prosent
& rolling, irregular surface across which flows two creeks with many
intermittent tributaries,

The principal wateorebearing zono is reached by bored wells ronging
25 to 80 feet in depth. An aquifer of send or grovel bolow the surface .
till yields a supply of hard, clear, ironebearing water, commonly sufficient
for fifty hend of stock,

In sections 1, 16, and 18, wells 120, 100, end 90 feot deep, respectively,
are drilled into the Turtlo Mountain formotion of sond, scndstone, shale, and
lignite, An abundant supply of hard, clear water is obtained, Boissevain
sendstone underlies the northeast part of the township but no wells are
drilled into it.

Township 2, Range 19, A supply of potable water is commonly pumped
from the bored wells ranging 25 to 100 feet in depth and reaching aquifers
of sand below the surface till, The surface is rolling, with gravel-
covered hills and ravines cut by intermittent strecams thet flow north across
the township from the summit of Turtle Mountain.

The surface till is underlain by sand, shale, and lignite of the
Turtlc Mountain formetion, TWells ars commonly dug into this formation, and
yield an abundant supplg of hard, clear water sufficient for forty head or
more of stocke In NW.3 section 2, & bored well, 125 feet deep, reached a
coal seam 2 feet thick at a depth of 100 feet and a smell supply of water,
but drilling waes continucd for another 25 feet and the well now yiclds
sufficient water for one hundred head of stocks  Another hole, bored 100 feet
decep on the same farm, wos dry, end penetrated blue clay only, In NW %
section 29, a bored well 32 feet deep penetrated layers of shale and a 6«inch
conl secm at a depth of 18 feet below tho surface.

Boissevain sandstone outecrops in a ravine in section 35, Springs
are present along the ravine. Only one well reaches this formation, and it
is in SEa3 section 27, bored 80 feet in depth and yields abundant soft, clear
waters An aquifer is commonly reached in the Turtle Mountain formation, and
drilling operations are not carried deeper to agquifers in the wnderlying
Boissevain formation,

Township 2, Range 20, The south part of the township is forested and
is part of Turtle lountain, The surface is rolling, and slopes to the
north approximately 200 feet in 6 miles. Five intermittent creeks flow
north across the township,

The principal water-bearing zone is reached by bored wells ranging in
depth from 25 to 100 feet, An aquifer of sand and grevel is reached that
underlies the yollow and blue clay of the surface tills, In sections 12,

13, 21, and 30, bored wells 45, 25, 85, and 18 feet deep, respectively, are
tapping aquifers in the Turtle Mountain formetione The bored wells commonly
yield sufficient herd, clear, iron=bearing water for fifty to & hundred head

of stocke Dug wells 10 feet deep in pockets of gravel ond sand in the glaciol
till are found on some farms and are used only for domestic purposecss



- 18 =

In SE.% section 3, o bored well, 100 feet deep, curries 40 feet of
water from an agquifer of gravel below blue clay, Two other holes, 50 %o
75 feet deep, dug into bluc clay on the same section, were dry,

Tawnship 2, Range 21, The township is locoted on the north side of
Turtle Mountein. 1The surface slopes north, 400 feet in 6 miles, ond is
rolling and irregulor, Five creeks flow north over the surface deposits
of recossinnal and ground moraine. The south helf is forested, ond
surfoce deposits of recessionol morcine with locnl pockets of gravel are
sites of wells dug 5 to 12 feet deep and yielding hard, cleer weter,

Bored wells ranging in depth from 20 to 118 feet are found in the
north helf of the townshipe. These wells penetrote blue clay and commonly
reach o zone of sand beneoth that yields o supply of hard, commonly iron-
beering water.s The supply may water fifty head of stock, but it is reported
that wells reaching this aquifer yielded an abundant supply for 2 years and
then went dry., The wells may be deepened by drilling to the underlying
Turtle Mowntain formation where good aquifers are commonly encountered.

In NWei section 3, a well bored 70 feet in $ill is not used, but
cormonly cerries 20 feet of woter, In NE,% section 3, a bored well 85 feet
deep ruached gravel and boulders below blue clay and yields o limited supply
for domestic use, Dry holes dug to depths of 30 to 50 feet encountered
boulders but no water., In MW+ scction 9, o bored well, 118 fuet deep,
reached gravel below 100 feet of bluc cloye Sufficient, very hard, clear
woter for e hundred head of stock rises 83 feet in the Well.

Township 3, Range 18, Two water=bearing zomos are present in this
townshipe 1In the south, the surface deposits are recessional and ground
moraine, Pembina River flows east across this part of the township. The
hills and knolls are capped with sands and gravels, ond pockets of these
moterials are found scattered all through the recessional moreine. The
wobter-bearing zone is renched by bored wells 20 to 75 feet deep, and y1eldu
hard, clear woter commonly sufficient for forty head of stocks In NE.}
saction 18, a bored well 52 fest deep penetroted blue clay and reaches an
aquifer of blue sand at 48 feot, A supply of water for domestic use is
pumpcd from this well, A similar well, bored for stock water, yields enough
for twenty head, but two dugouts cre also excavtted to assure & supply. Two
wells 325 end 250 feet deep, are drilled in sections 5 and 11, respectively,
ond yield soft woter similar to (those) wells drilled in the north part of
the township.

In the north part of the township, the principal water=bearing zme
lies in the Upper Cretaceous shales of thec Riding Mountcin formation thet
underlies the area, TWells dug in the unconsolidated surface deposits cre
not a satisfactory means of supply but commonly sufficient, soft, slightly
salty water is pumped from wells, ranging from 200 to 400 feet in depth,
drilled 100 feect or more into the bedrock,

Township 3, Range 194 Two principal water-bearing zones are present
in the township, The upper one lies below the unconsolidated surface deposits
of glacial till and is recched by bored wells ranging in depth from 20 to 100
feets, A supply of hard, clear water commonly sufflclent for forty head
of stock is recovered from this aquifer, In SE.% section 12, a bored
well 55 feet deep, penetrated blue clay and supplies sufflclent water for
sixty head, A dry hole drilled in till in the same section is 304 feet deep.
Locel pockets of grovel in the surface tills are also aquifers, and some dug
wells 12 to 14 feet deep yield a limited supply from these sourcese.

The second principal water=bearing zone is reached by drilled wells,
ranging in depth from 200 to 407 feet, that reach shale at an average depth
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of 120 feota  Tho woater is commonly soft, uscful for both domestic
end stock uscs, and sufficient for thirty-fivce head of stock,

A4 third possible watcereboaring zono is in the south part of the
township wnderlain by Boi5307u1n sendstone, Two wclls roach aquifers
in this formation: onc, in SE.4 section 9, dug 20 fect, roached sendstonc
10 foot bolow the surface, and yields hurd iron-boaring water sufficient
for thirty head of stock; the other, in SE.4 secetion 11, is bored 70 feot
dceop through 60 feot of clay till and 10 fect of sandstonec, and yiclds
hard, iron~bearing wator sufficicnt for sixty head,

Pembina Rivor and small tributery crocks flow cast across tho south
part of the township. Of the sixtecn drilled wells rccorded, ten yield
soft, clear water,

Township 3, Range 20, Tho northwest quarter of the township is
coverod with glacialelake clay and the remainder by rccossional and ground
morainc,  Underlying the moraine in the south half is Boissevain sandstone,
and here the till averages 70 foct in thickness, Crotaccous shales undorlies
the romninder of the township, Only in the north, in scetions 31 and 35,
wells rcach aquifers in the bedrocks Six drilled wells, 1380 to 275 fect
docp, reach bedrock at an average depth of 150 feet, and are drilled 75 foet
or more into the shale to aquifers that yleld soft, salty water under
suff1c1cnt hydrostatic pressure to rise within 20 foct of the surface,

In NE.L section 33, a well drilled 180 feet yields hard, clcar water with
some natural gos.

Throughout the remninder of the township, bored wells, averaging 40 foct
in depth, reach sand aquifors below blue clay and ylbld hard, clear water
sufficient for fifty head or morc of stock, In NE.4 section' 28, o well,
bored 20 feot, carries about 5 fect of water and inecrcuses its supply
noticoably aftor a rain.,. In the samec section, soveral holes were bored up
to 70 feet decps  Only one supplied water, and this went dry in the flrst
yoar, A holo drilled to a dcpth of 500 feet was also dry, In NW.Q section
24, a woll bored 32 fect, at the school, roached bleck sand with rounded
pebbles ot 30 feet, The woll carries 12 feet of hard, cleur water,.

Wells may be dug or drilled in the south part of the township to the
underlying Boissevain ;ormutlon, and a good supply of water is commonly
available, One well in NN.‘_«c section 6, in a rovine, is 15 feot deep and
reached the Boissevain sandstone at a depth of 12 fect, It yiclds abundant,
hard cloar water, In the northwest quarter dugouts are used for a supply of
stock woter,

Township 3, Range 21, Whitewater lake lics in the northwest quarter
of the township, andthrpe. intermittent crecks flowing northwest empty into
it, The south part of the township is ground moraine, about 40 feet thick,
overlying Boissevein scndstone. Wells are bored 20 to 80 feet deep to
aguifers of sand below blue clay, These wells yield hard, clear water
sufficicent for forty head of stock, In sections 14, 15, 16, and 17 the
presence of an aquifer of sund below about 12 feet of yollow clay, allows
for abundent woter just on the edge of the impervious clay area to the north,
Dugouts are needed for o supply of stock water on many of the farms. One
well in SE.4 section 9, bored 32 feot, reaches Boissevoin sondstone and
yields on abundont supply of herd, clear, iron~bearing wotere A dry hole
was drilled 117 feet deep in NEX section 6,

Township 4, Range 18, The surface of the ground moraine is dotted
with many sloughs that arc useful as watering holes for stock in the summer
months,  Small springs arc present along the rovines and dugouts are neccssary

Yo -
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on mony farms,

Two water-bearing zones are present. The upper zone lies at the
base of the blue clay of the ground moraine where an aquifer of fine sand
is commonly present, Bored wells 30 to 80 feet deep reach this zone
and yield hard, iron-bearing water usually sufficient for thirty head of
stocks,

The second water-bearing' zone is reached by wells 100 to 500 feet
deep, drilled into the bedrock, These wells yield hard to SOft woter
that can be used for both domestic and stock purposess In NW.: section
26, a bored well 125 feet deep penetrates blue clay and reaches the top of
the shale, It carries 30 feet of water, In the same section a dry hole
was drilled to a dépth of 410 feet, and anothor well drilled 360 feet
yielded o supply of salty watere The well went dry in 6 years, A dugout
is necessary to assure a supply of stock water.

Township 4, Range 19, The surface deposits of ground moraine
composed of yellow and blue clay, are about 80 fust thick and underlain
by sheles of the Riding Mountain formetion. The principal waterebearing
zonc is reached by weolls drilled to depths of 150 to 540 feet, The water
in these wells is under sufficient pressure to rise to within about 30 feet
of the surface, It is moderately hard, ironebearing, and at times appecars
cloudy, but the supply is sufficient for about thirty head,

Bored wells, ronging in depth from 30 to 96 feet, reach aquifers of
sand and gravel below or within the blue clay of the ground moraines The
supply is commonly sufficient for twenty head of stocke. A well 96 feet decp,
in NW.é section 14, is bored 93 feet through blue clay aend reachos shale,
into which it is dug an additional 3 feet, - The water comes into this well
from the uppor fractured surface of the shalo. :

All wells of the township are relatively doecp, the woterwtable being
more than 35 feet below the surface, Shallow wells have failed and dugouts
or drilled wells are nocessary for an assurance of water,

Township 4, Range 20s The principal waterebearing zone in this
township lies in the bedrock, which is about 100 feot below the surface of
the ground in the south part and 70 feet below the surface in the north.
Forty=four drilled wells are recorded; three are 90 to 150 feet deep;
twentyeseven are 150 to 200 feet deep; fourteen are drilled to a depth of
more than 200 feet, The deepest well is 372 feet desp and is located in
SE.% section S. In all the wolls the water rises in the casing to within
about 30 feet from the surface., It is potable, used for domestic purposes,
ond commonly sufficient for fifty head of stocks

The surface deposits are yellow clay till which yields a gently rolling
to flat topography. Dug wells in the till are not used as the water supplied
by them is limited or negligible in amount., Dugouts cre used in sections
1, 2, 7, 23, and 24, :

Township 4, Range 21, The surface deoposits are ground morcine except
in tho south part whers glacial=loke silts and clays form the surfece deposits,
Whitewater Lake is surrounded by hay-flatse.

Of the thirty-four wells recorded, twenty=-seven are drilled., The
drilled wells, 135 to 350 feet in depth, reach aquifers in the bedrock
that commonly yield soft water sufficiont for thirty head of stock,. The
hydrostatic pressure is variable, and the water rises in the well anywhere
from 6 to 120 feet from the surface of the ground,

Threc bored wells, in sections 16, 30, and 38, are 100, 60, and 66
feet deep, reospectively; they are dug to sand below glacial till, and reach
aquifers thet yield hard, clear woter, Wells about 15 feet deop are dug into
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local pockets of sand and grovel, They yield an average supply of herd,
clear woter, but are not common in the township.,

Township 5, Range 18, Short ravines with intermittent creeks that
drain north to Langs Valley extend along the north part of the township.
Thirty-six wells are recorded, of which eight are drilled, Two waters
bearing zones are rucogniszed in the bedrock, The upper zone is at on
elevation 1,430 to 1,450 feet ehove sea=level and is reached by wells 180,
140, and 75 feet deep, in sections 6, 8, and 32, respectively., Those wells
yield hard, clear water sufficiont for fifty head or more of stocks The
second woter=bearing zone of the bedrock is at an elevation of 1,210 to
1,288 feet above sea=level, and is renched by wells 300, 338, 300 and 250
feet in depth in sections 9, 16, 18, and 28, respectivelys These yield
soft, salty water sufficient for forty head, and the wuter can be used for
domestic needs, A well 180 feet deep, drllled in NE.Q section 30, reaches
en intermediste zone and ylelds hoard, alkali water.

The remcinder of the wells ere dug or bored, and renge in depth from
12 to 90 feets The bored wells are 30 to 90 feet deep, reach aquifers of
sand below 1till, and yield hard, clear water sufficent for thirty head of stock,
Dugouts are scen throughout the towmship, and arc an assurance for stock
wotere In NE,% section 14, e drilled hole, 360 feet doep, and several borod
holes were dry.

Township 5, Range 19, The surface is a rolling plain with greavel
knolls, and two intermittent creeks flow northeast across the towmship, The
surfece deposits arc ground moraine ranging from 40 to 90 feet in thickness.,
Dug wells, ebout 14 feet in depth, supply household nceds from local pockets
of gravecle Bored wells, ranging from 50 to 80 feet in depth, roach oquifers
ot the contact of the till and shalo and yield o good supply of potablo water,
In Sv.ﬁ section 21, four bored wells reached o zone of boulders at a depth
of 30 feet below the surfoce (of the ground ), One reonched boulders and
sond, ond tho well filled with water that was extremely bitter and could not
be used,

Of the thirtyenine wells recorded, twenty=seven are drilled, They
range in depth from 90 to 345 feet, ond are drilled into Upper Cretoceous
shales of the Riding Mountain formotion, The water is commonly hard and
slightly salty, but is useful for domestic as well as stock uses The
pressure is sufficient to cnuse the water to rise within 30 feet of the
surface of the ground, and is sufficient for 40 head of stock,

Tovnship &, Range 20, The surface is a rolling plain of glacial till
about 60 feet thick, Wells 13 to 30 feet are dug to aquifers in the till
for a domestic supply., They are commonly situated in ravines and low areas,
A bored well, 26 feet deep, in SE.4 section 32, supplies sufficient potable
water for seven families in the village of Fairfax,

Fifty wells are recorded, :f which forty-four are drilled; twentywfour
roange in depth from 120 to 180 feet; fourteen are 180 to 220 feet deep; six
are more then 220 feet deep, and the deepest is drilled 325 feety  These
wells reach aguifers in tho shale, The aquifers below an elevation of about
1,400 feet ebove sea=level yield soft water and those above this zone yield
hard water, All the water is salty or alkali, but can be used for houschold
neceds, In NE.4 section 12, o drilled well 170 feet deep yields only four
barrels of water at a time, but can be pumped often during each day, Commonly
the wells will water fifty head of stock, Drilled wells are an assurance
of sufficient weter in this township and have been drilled on noarly every
farme
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Township 5, Rango 21, Drilled wells in tho township are 75 to 295

foot doeps 1Ton of the sixteen of these wells are between 100 and 160
feet in depth. The water encountered is under sufficient pressurc to
rise to within about 20 feet from the surface. It is hard ond salty,
cormonly sufficient for thirty head or more of stock, but sonc wells cannot
be used for domostic purposes becanusc of the concentration of dissolved
salts in the wantor, Bedrock is about 25 feet from tho surfaces Ovorlying
the bedrock is glacial till, with local pockets and lemnscs of gravel, Vells
ranging in depth from 14 to 30 foct are dug into the surface depnsits ond
commonly reach aquifers in the zone of till irmediately above the bedrock,
The water may he alkali, and dugouts are ncedod on many farms, The dug
wells may fail in periods of drought, or the salts in the drilled wclls
mny be too concentrated, so o supply of good water is wanting in this township,

lgin Creek, an intermittent stream, flows northwest across the township.

Township 6, Renge 18, Souris River enters the township in section 7
and flows southeast to section 4, where it turns and flows north leaving
the township in sectinn 35, The continuntion of Souris Valley eastward is
kmown as Langs Valley, Souris Valley is about o mile wide cnd 150 feet
deepe Riding Mowntain shale outerops along it in sections 7, 8, and 9,

The valley botbtom is covered with alluvium, and recessional moraine forms
the surface deposits north of the river and Langs Valley. oater-worked
till mantles sections 4, 5, and 6, The surface of the township is rolling;
highest elevations are more than 1,550 feet obove soaelevel and the lowest
are less than 1,300 fest, o relief of 250 feet,

Dug wells 5§ to 35 feot deep reach agquifers in the surface tills,
Gravel pockcts are commonly the sites of thesec wells, and a good supply of
woter is obtaineds  Springs along the river are also excellent sources of
woter, Bored wells 60 to 75 foet deep rench gravel or sand below till and
comzonly supply twenty head of stock, Many bored wells and dug wells have
falled ond dugouts or the Souris River are sources of wator for stocks In
NW.4 scction 13, a bored'well 32 feet deep ylelds only 6 peils of water a day.
A drilled woll in NE.4 section 30, 175 feet deep, is in sand and gravel, and
yields 1 barrel of water a day,. Other wells drilled 108 and 152 feet deep,
in sectlons 31 and 32, are in unconsolidated tille. A drilled well in
SW.;-sectlon 6, is 155 feot deep and reaches shale at 55 feet that yields
soft water,

Township 6, Ronge 194 Souris River crosses the towmship and follows
o valley more thon a mile wide ond about 150 feet deep. The river enters
in section 30 and loaves in section 12, The surfece near the valley is
hummoeky ond gullied by short streoms, Along the valley bottom is alluvium,
North of the river, the surface is an irregular rolling plain of recessional
moraine; south of the river, waterewashed till overlies bedrock that renges
in depth from 6 to 70 feet.

North of the river, dug wells 60 to 100 feet deep reach aquifers in the
till, ond yield a supply of hard water sufficient for forty hoad of stock.
Local pockets of gravel are common, The supply on some farms is not reliable
and dugouts are needed, '

South of the river, drilled wells 86 to 300 feet in depth, reach aguifers
in the shale, The supply is commonly sufficient for forty=five head of
stock, and is hard, salty woter except in the deeper wells where soft, salty
water is obtained, Dug or bored wells to the bedrock surface yield a good
supplys In sinking these wells, the upper, fractured surfuce is blasted and
& roservolr is formed at the bottom of the well in the shales. Examples of
these wells are found in seotions 15 ond 16, where wells 30 to 44 feot hove
been dug and blasted,



Township 6, Rango 20. The surfaco is a gontly rolling plain
that slopcs north; it is covered with wotoreworked till and shellow water-
1oid deposits of sand and gravel, Sections 29, 30, 31, and 32 arc partly
floored with glacianl-loke sand. Two intermittent ereeks cross the township;
onc flows north, the other northeast; both ompty into Souris River beyond
the townshipe

The bedrock surface is irregular; in NE,* scction 20, shalo is 8 fect
below the surfoce, and in section 34, 80 fcet bolow, while in the south,
where most of the drillced wells arc located, thc bedrock is on the
average 40 feect bolow the surfece. Fifteon drilled wells are recorded,
ranging in depth from 90 to 280 feet. The aquifers yield har:, salty
wator that is used for both domestic and stock purposes anc is under
sufficient pressurc to risec within 30 feot of tho surface, In W%
section 36, a well drilled 200 feot reaches an aguifer deeper thon the
othor wells and yields soft water sufficiont for fifty hoad of stock,

Dug wells, 12 to 45 feot deup, in the till yleld & limited supply
for household uses only. These may reach the upper fractured surface of
the bodrock, as do wells in scetions 16 to 20, or roach an aquifer in the
till, The most satisfactory wells are those dug in tho local gravel and
sand pockets, such as in SW;% section 30, whore o dug well, 13 feot deep
is sand, yields an abundant supply of moderately hard watcr sufficicnt

for sixbty head of stock.

Township 6, Range 21, Glacial-lake sends and clay montle the .
township, Theose wolls ranging in depth from 10 to 16 feot are in surfoce
deposits of sond gr gravel wnd yield an abundant supply of hard, clear:
woters Other dug wells about 30 feot deop reach aquifors of sand or
gravel below the surface till and ovurlying a morc compact bluc clay.
Thesc wells commonly yicld hard, iron~bearing water thut is sufficient for
local needs, In S¥.% scction 17, o sandpoint woll 10 feet deep is used
in the gravel and sand on this farm.

Prilled wells ranging in depth from 120 to 200 fcet, are recorded
in sections 9, 10, 14, 23, and 26. These wells reach aquifers in the shsles,
and yield salty water, Three of them yield hard water and two soft weter,
The supply is sufficient for twenty head or more of stock, Elgin Creek
flows north across the township, and is © source of stock water; dugouts
are also used, espscially in the area of loke cloy.

Fourteen wells were dug in section 16 in search of a water supply
for Elgin Airport. £11 these wells penetrated about 8 feot of sand over-
lying blue elay. Three wells, dug 8, 15, and 12 feot deep yielded wator
and results of pumping tosts wers 3, 2, and 1,8 Imperial gallons per
minute, respectivelys, The 15«foot well, although yiclding 2 Imperial
gallons per minute, was dry in o short time. The 12-foot well had a
static level of 5 feot of water after the l2-hour pumping test. #n analysis
is given of the wator from this well.

Discussion of Water Anélyses

The following teblc compares the analyses of samples teken from
the aquifers in the Boissevain arco with these of the water supplying
the eity of Brandon, which is token from iAssiniboinc River and has a
lower mineral content then thot of Ynderground water, According to the
United States Public Health Service”, a wholesome woter should not contain
more than 500 parts per million of total solids but a total solids content
of 1,000 parts per million moy be permitted; a total hardness of 150
parts per million is the maximum for soap cconomy; the mognesium content
should not exceec 125 parts per million; the chloride, 250 parts per
million, and the sulphate, 250 perts per million,
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2
The analyses entered in the table for any aquifer is the average
of all the availeble annlyses of water from that aquifer, The figures
given tn each column represent parts per million,

4 5
£ o] «©
(o)) + 0 +2
+ g O (o)} §
0] ol a4
"2l &% | 38 | 83
g% | LE | BB | LE | .
o ln] ) mrg q'ﬁ o
o0 42 Gy n o o > —
:o 5 A 5| S
M £ foal w 2] 4
Total
solids 55040 |[1,04246 |1,71940 |2,637.5 |1,442.4 |2,30546
Total
hardness |{331,5 647,5 905,40 285,3 750 44 981,6
Caleium 7545 143,1 220,5 71,1 167.7 181,.7
Magnesium 34,8 70,6 85,9 2642 81,2 10948
Sodium 6345 20840 8343 169,8 20443
Chloride 18,8 11,5 1644 99543 45,0 6047
Sulphate 19542 306,8 82443 471,6 60647 927,6
Alkealinity . ’
as CaCog 210,0 573,3 40240 521,6 368,40 31844
HCOz 25642 459,7 427,0 60649 405,6 34541

l, United States Public Health Service,
Public Health Report No, 2,440,

2., Analyses from = Industrial Weters of Canada, 1954 to 1943,
Bureau of Mines, No, 819, by He A, Levren,

i
\
{

Of the analyses that follow, samples Nos, 1 to 56&
inclusive, were analysed by the Bureau of Mines, Ottawa. Sample Noly 31,
was analysed by the National Testing laboratories, Limited, Winnipege
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Record of Wells

The well records of this area follow in taobulcted form. A
commentary on these has becen made on page 1 of this report.

As a general rule, the depth to the '"Principul Water=bearing Bed!
hus buen token as the total depth of the well and its elevation is given
as suche This commonly applies to wells drilled in the bedrocks Digging
or drilling is commonly continucd until a good supply of water is obtained
and then operations are stoppeds In shallow surface deposits, especially
those that are scnd, the wells are dug o short distance below the wator-
table in dry seoasonse The lovel of the wateretable chenges about 2 fuet
cach year in the near surfuace doposits of wide extent, but may rise or fall
as much as 8 feot during a wet to dry 1lO=-yeor cycle,

Most of the wells are drilled, ond not all are recorded because
information on most of the wells drilled more than 40 years ago wos not
aveilablce Wells that are dug beside dugouts are not included in the
records, :



Carberry Area

WELL RECORDS Rﬁfa-l—Mﬂ-ﬂ-}e-l-p&hﬁl—-ef Taps. 7.%0 10 Rges, 14 to 17. . %’%
i ! ! ; ' He! cm-rowmcn e s ST

el g e ] s o

ol Il Sec. | Tp.  Ree iMer WELL ‘ P WELL (g e ;ngrwfafce ): Elev. } Depth | Elev. | Geological Horizon e e 1 = s |
e i e ) s “ & B2 Ko e

3 NW 9 10 }4 |Pr1? Sandp# 16 thO i-lO 51200 E Sand Herd, clear D, S Fufficient for 50 head or more

4 |sw 5 " SR S 20 2251 -10 . igap K i 0 1,08 e S g B

5 in Sl é 20? 1238 o éﬁ?g, el in |

6 ENF :5 t" P f“ o E 26 1209 =207 % h 5%;?3, ! D, 8 Fufficient for 30 head or more

s inm 36 " r 7 0 ; 207 P243 ~12-15 | | e ;irgn " f SRR o ge A

E e e ew e " Hard, D o v gog W A
e e S

10 |sE il 10-151215 127 | i i " " 43°§D, s i " T e

1 BB e o 20-251253 % g iod, Betva !§32§8 £ B e

12 ;SE S }? 1253 | i , " '(dear ¥ |

13 %sw ;9nl" g ; " 516 1237 -12 51215 | n Hard, clear, D, S %ufficient for 100 hezd or more

14 gsw e 30 i257 ~20-22 ; 2 % "with bedi of | " " D, 8 n T R

15 eE 12w w noo |47 1259 ~32  agap ; g i %gds-Very hard b, s n Bogp W W o ow

16 NE 120 f oW 40 bo37 135 o2t | s e D, 8 " v ogg v '

17 iSE 13%" + i" % n 540? 1237 9 ﬁ228 | | ?" B 1D, S " R R

LS e i 140 1239 f : | | " e D

19 !sw a0 5" [ ?o-4o§264 rss | § | f" ° i D |

20 MWW i14;" ? r ; " iéo 1264 tzo h244 i ; :" " " D, 8 Sufficient for 500 head or more. 6hard-
21 :SE 15 [ ? i" i ?0-401269 | ? | | ‘Sdnd g%tglbeds' " " D, 8 " W g AT
—o o DR B | i i

23 8B |16 M T !ﬂ o |2 1256 | | | fD

24 INE 16:" ? } ; 30 1263 -20? f 3 Sand Hard, clear| D gufficient for 100 head or more

25 [NW ,17;" T k S 30-501254 ~15-20 ! e o " D, S 1 " R AR

26 =W (28 ¥ e 7 1246 g | " . o D, § ! e s o o

27 |sE |19 ® e 15-20% 1263 £10-157 } n e = D, 8 E
28 |sw (19 r : I30 4259 (-)23 | | 3?“§1§§th abed " i D, 8§ |

co g R R FE by 26 #262 (=20) ] Sand " o D, 8 %ufficient for 100 head or more
30 NN 20 ¥ F " 35 “1260“"*115 1245 " R D _Supplied Air station - about 100,000 gls.

NOTE—AIl depths, altitudes, heights and elevations

given above are in feet.

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

per day
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WELL RECORDS—-R:J::&L-D.MLPW. Ghse PR 0 Rees. 14 ke 17 T

gl “‘ i R o i e R S ‘ HE[GHT i xCH i——---—- e e ! o e = o
ATICN ‘ | i ! FRINCIPAL WATER-BEARI BED
[ weLn |7 “EOC""‘"' SO —! e e ”WAuT"ER' VLI'U '}E'Si:“_"'” IA : s | CHARACTER T%ngp. ‘vjviaElgg |
NELL | | ' OF e ELL . | | > YIELD AND REMARKS
No. L Pt Tp. Rge. : Mer. ; WELL i WELL é ra!}:x\,’glsea I%besoi\;a(‘(:j)): Elev. ! Depth ’ Elev. i Geological Horizon it ‘Z:‘E‘s ;2 \?gAgg,? !
i S = G gy i S W i e o i S S Rt ek B =3 i i g s L B 0 S =k
31 :Nw o1 | 10 14 Frln Sdndpt1 i 1259 | | | i : |
32 NE 21 b | " ? ' yo88 | R ; sand |Herd, clead B gl |
SWoo2 non w r LaE L mams Qe i | ) S " 'D, S iSufficient for 70 head or more
33 i I !
34 | B R U L o i 21+ 1260 =21 | 1239 Silty clay I e u Pl B it w . R TE et "
' ’ e i : )
35 Q NE 24 ' " !" l L el 85 ( 1249 =33 1216 1 Sand ] " H ! i D, S Li " 100 " or more
. ; ' ; i ! |
36 gias wo !l B T - i Sand with bedsi " B Dy 8 i a0 B
; ! i | ; ; : of silty clay | .
e R TR i 56 | 1247 =30 1217. | ! Clay with bandsSoft " ED, S
' f i ‘ ; of sand :
' 8 o ) SRR B i 20-30 1260 | ! : Sand Hang, 8 'D, 8 Sufficient for 50 head
l‘ 3 | ! | i | | : p | 9
L s h L T os toal w0 o ngRl L | Dy 8 3 N 9
40 ol S " 7 - 40 1276 =19 1257% | Pn : Slightly - dft } D, 8 e %oWas Wi i
s, | * | : : \ clear [ 40 I
gl oo BN 29 % -9 LGSR 25 | IpE4 =10 1254 ' ! o ;Hard, clean . Dy 8 i " oG . w
42 NE 30 TR " ll " Yo : 1262 | | [ : ! " o " : i D, |
: ! , | { ~ L
4 s moan o h B . =25 1268 | % ; L 7 30 o Dy 8 'Sufficient for 100 head or more
3 3 ¢ ! . ' ‘] i : g | £
44 Ny 31 +m n " " : 26 1215 =20 1195 t | " ! 1" " | D, § _ " " 100 " 1" "
: | : : i |
Uoiie ok MG g - igw | o Mod. hard oE " U
! : ! | clear t
46 R R B 1 251. 1271 =20 ‘ 1251 = 1 Hard, clean ‘ By 8 ! a 70 b L b
f . \ t | i i
45 N¥ : 338 " " 29 1273 -17(1) | ' ] ; " 1" | I D % S ! " " 80 " n ]
| 48 UL R D L R SR S, S R 36 . 12793 . %30% i Ent ’ Sligntly sqxt iD’ S i " 30 ™ ok were
: i | ' i i C.Ledr | i
1 NV 3 1015 Prin Sapdpt. 2097 1256 e . Sand | hard, clear l By B Sufficient for 100 head or more
2 NE 12 1" " 1" ", 35? 1247 ' ! " ! ® ] i ‘ D, S 1t Ao | 100 " ol S |
3 i NW ]3 noon 1 : = 15..30 1245 ' ' " ' " 1 | ; D, (] " " 100 " " " Y iligktlgly
. 5 - , s _ *al axative
4 NE 14 n ® (£ e | 25 1247 ' " I " i Dy, 8 " " 1500 " " 1
| 5 NE 19 n n . n " 15 1259 =13 1046 i ‘ " B ] } i D ; 4
6 i SE 24 1" 1t I " 1] 12 5’9 ; " t! 11§ t ! ‘i
1 | 2 - : : ! i ' ’ i
) } e GO S SRR :_)Ct 1260 . -(=20) ' " ‘ & i i i Dy S | 100 Leud or more
} ! ! :
8 SE 25 1 i i & 18"21 125‘8 , : ' ' b E 19 o harc } | D, S : ) " 100 o " 1
! : ! cLear ‘
e R L R S B s T ) : | ‘ " | Hard, clea# l B, 8 " i 3bg B W b
: i ' : ‘ ] | { 1ron x
NOTE-—AIll depths, altitudes, heights and elevations (D) Domestic; (S) Stock: (I) Irrigation; (M) Municipality; (N) Not used '
given above are in feet. (#) Sample taken for analysis. . |



WELL RECORDS-

Carberry Area

B 4-4
R. 7526

¢
]

: LOCATION ; . ll

“5:;14 i I~—- | ‘ ! | T\égh IDEPTH F:}él‘i%’l;[‘zl!
L 14 ! Sec é Tp. lee. ! Mer WELL % WELL | level)
1 !ééwil % 7":i4}érin Dug |12 |1233
2 SW 1 " " | gapa- ' 207 ' 1253

i . l point | &

s R B I 1231
Az wn o S §30? 1231
5 |NW %2-i e {" i B % 307 | 1227
it SRR SR e
TR R S w207 | 1231
8 lewiafm wlm| w 25 | 1232
o mp'a |nlw g 20 |1234
10 SE 5 é oln ln' 18 | 1228
12 lgwi§  min inm | 28 | 1235
12 lsW 6 | LR } " ?'20 | 1239
00 e e e o T e
4 'sg g v o lw w207 1037
15 NE 8 v ln i o
16 Isw 9 B e B 18 1229
17 }NE o L eoe é S j1226
18 [NE %10? i 1 nl e 28 |1230
5 %NE ill: SR e 357 ;1227
G b rir 30-40 1231
21 W ;12’ now { & 15 1223
B TG Rl B 512-15;1228
23 (SW .14 v . % gl 3% 1234
24 |NW 14 mm lw . w207 1203
25 |SE 15 w i g e i 1221
26 |swW !15f AR
27 |SE|16] n | e e | 1224
28 |gw 16, mn [n] 3o-35|1229

| HEIGHT TO WHICH |

FRINCIPAL WATER-BEARING BED

YIELD AND REMARKS

|25 ft. suandpoint i mile SW used for dom-

|
i Sufficient for 15 head or more;

" 4] n

" or more

" L "
" " L}
" (1] n
" " "
" n "
" " n
:" N 11}
n " n
" 1" ]
" ] ]
" " n :

of Glenboro

i or more

" " "

" 1] "

Sufficient for 100 head or nore

L 1] i}

WATER WILL RISE TEMP, USE TO i
T i | CHARACTER OF WHICH |
Ab?ve ((+) = 1 e e e OF WATER WATER| WATER |
B.E_‘;s:;,‘ac—e_) Elev. epth 5 Elev. | Geological Horizon (in °F.) 1S PUT i
3 i ,
e : a e : o
-6 ‘1227 I iSand Alkali, irop N
: : | gt Very hard clear D, S
| | ! alkali iro ;
| | | on Hard, clear. By " " 100
; { iron ! ' |
: i o Slightly hafd G i w50
i i ! ‘clear iron Iohi
; | | ; % [Hdrd, clear D, S e " 100
§ | iron
-20 ' 1210 " :Hard, o D, S n " 200
! ! ! !
| -lsﬁ 1216! ! H e "o iy & " LI o)
l | ! iron .
-157 1217 n Hard, " D, S " " 60
| | | |
: -15 | 12192 " ! " " By B n " 100
] | . jiron |
=14 1214 | " Hard, * B " " 100
| s | liron |
o ‘Hard, v g B " w100
' s
, | " Nod. soft, B B " " 40
l i clear iron i :
: | o 5Slight1y hard Dy S Y w100
| g {clear iron ,
' | ol Hard, clear AR " "o45
: : iiron :
| =20 1207 | " Mod. soft " D, S " " 100
{% -15 5 1214f ' " R " b, & ] " 100
; | 1 f iron
i | EE ) ) |
| ,
i : |
x -ng 1219 " below hard- Hard, cleer i : Typical of village
|
! { pan liron | ' #2238
207 1207 , L clear o
! | ' ! 5
| . | f " Mod. soft " ' D, S Sufficient for 40 head
. , ’ ,
! : : i ; l ; i
f -59? il 1218 oo L " ", ey g n A
' ; ; iron
! -10 | 1218 ; Lo ‘Hard, clear] D, & " no45
. i ' ; iron '
. =187 1213 L iHard, " Dy B " ¥ 100
| | | ; iron
i | J{ 1" D y S
f ; i oo Mod. soft D, S !Sufficient for 50 head
% ! : ' ‘clear
i -25% 1201{ I Hard, clear Dy 8
i i i : iron
| -20 . 1204 " Soft, " Ty B
' i
! -20 i 1209! " | tt " D ’ S " - " 40
& o, iron_ T i

NOTE--All depths, altitudes, heights and elevations

given above are in feet.

estic:
laxatlve

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



Carberry Area

WELL RECORDS—-R—H-%&I—Mmcipah.t;L_of TwWps..7. 4010 Rges, 14 to- 17

B 4-4
R. 7526

o SN , B - SR UY B VI

Loc i 1 e sl PRINCIPAL WATER-BEARING BED TN T 1
| i i OF OF WeLL i G CHARACTER OF WHICH ~
3 i Sec. i Tp. % Rge. | Mer. " WELL WELL (a‘}:x:nsea AB?:% (( = )) | Elev. Depth Elev. Geological Horizon S e V(&::’ff ;2 %Aggi ~ | s
] ! | uriace | s
ST e 1“—""—'5"' N | Sk e . A ] | 3 : i ot T e e et e e BT T
SE ll7i 7 i14 Pri S?ng- 25 '1223 %-19 11214 Sand Slightl{ haﬁd D, 8 5Sufficient for 200 head
i | ! 'poin : . egy 1iron |
L S O R ' 14-201°20 | -14 1206 D Hard, clear D, S . vooEG % or-more
- : : | : 2 3 ! iron
- s o 35 lpes. =4y ClIMG hS liod, soft By 8 " n g5 mom
. : iron .
SW. 18 " i" " s 25% 11205 f ; - Mod. soft " D, 8 " " 40 LR i
| i / iron
NE 18w [n [w | 30 |1223 |-14 | 1209 " Hard, clear b 5 " LR T P S
| : ' i iron
|SE ]21! L " 25 (1219 |-20 1199, ! " Mod. soft" D
| » | 5 | |
'SE !22i 1 gn ; " ; " 28 1223 -18 1205 . 1] n 7 D, S
NE ’22; now % " i o 30 (1227 ' o " D, S |Sufficient for 100 he;d or more
f 4
NE 235 i i" ! 0 i 16 3821 =12 1209 ¢ iSlightly heazd D, 8 " ¥ 30 LRER S
N et 1 ‘ clear iron
i SW , 24 , Hnn ‘ 1] :l " 3 5 i 1228 ! -15'-20 1210 " CIdy ?E 40 Si_ightly m rd D ’ S " " 100 " L1 "
oW 26 m m Imlow 20% | 1215 | | 5 . B 8
.! i l ‘s ! fam o)
NE !26} AN I i 9 |18 {1210 1«15 1195 " Slightly hard D, S |Sufficient for 100 head or more
_ ; ; ; | ‘ clear '
NW i27| " in i W 115 11208 5-10 1198 1 Slightly ] i, 8 " i e "o 1
! | i g ; clear
'NW ;29i "ol ; e 327 1185 i_zg? 1157 f Slightly M B, 8 " " 20 w0 "
W At ! ! : A clear :
iSE i33| R ! i A5=-48| 1206 | -34 - 1174 o Mod. soft clear Dy S B " 100 W, "
i W SISE ETEE o ; i i j . i , iron
iSE T 2 L R T SR ‘22 11196 | -8 1188 18 1178! " below clay |Slightly hard D, S . SO Do L S S
Pl s ; ' : ! ; i clear |
'NE |34: o | ® Dug & 136 11178 | =29 | 1169 for i Slightly hard D
RIS ' Sandpt. 2 : 5 | ! clear iron|
iSE !36; A Sa?d; 16 ;1217 ;-12? i12051 i !Slightly hard D, S |Sufficient for 30 head or more
. 5 : j .poin ; , : : : clear iron|
T 3G WOre LT i32 1208 © -20% !1188; { FiGi Hard, clear| D, S et LGS R AL T
' ; i : ’ i i
b e TR A L1 | | " Hard, " f D
j ) | : ‘ i . ; iron |
. i : ‘ ' | { ; ’ l f
| ; ! i i i i : | i ‘ ‘
i g DRI ' ‘ | : l i § ‘ |
N2 v .15 Prin Sand- !20? 1229 ~1% : 1212 ; \ Sand 1Slightly hafd D, S |Sufficient for 30 head or more
ST b St lpoint - | _ | B ¢lear iron
L R e - . 207 | 1223 i ! | ' ol Hard, clear D, S " i il o
i g : - : i | ] ! ‘ {iron :
ISE :4 e T " :20 1215 | =15 " 1200 ! ! Sand Mod., Soft Dy S % " " 50 noon f
e ; | i | ; ; i ; clear iron |
SH'4 im n | i Dug |20 1250 i ’! ; § Shale (Soft, clear D Barnhdeeper water alkali, shale at 3 ft.
| | i , ? i ; : _ | :
£ B8 T }" = |Bored ' 70 1267 =8 i 1259{ »  Shale Hard, " 8 ! #oo . 8 36 0 Taxative: shale at’ 4 ft.
: ; | ; i | . iron, alkali
Sgs o B i 79 1290 S R o " Very hard S n " 25 ®: 160 ft. dry hole in shale
LA BT | , | ! | | clear soda | Shale at 10 ft; 80 ft. well sufficient
| i 4 ! *

| v for 120 head

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

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



Carberry Area B 4-4

WELL RECORDS «R&ra-}—Mu-mcrpah'ty—of wp. 5030 R -1 £0. L e e

o B

§§

i | © | HEIGHTTOWHICH | Lo verpar wATER-BEARING BED
| LOICATI(|)N : el pimoos WATER WILL RISE .A o e TR TFggp. gfslfl gl—?
i ! | OF OF e ] YIELD AND REMARKS
o Sec. i Tp. i Rge. | Mer. WELL WELL ‘abil,’inm g%gxa(i e)) Elev. Depth Elev. Geological Horizon SRR VX:?;; ? %Aggg I
| S (A . 4
e i = wiag sl
i? | 7 il5 Prin Sandpt|.33? | 1223 | =257 ifSand Mod. soft ciear D !
: : , Dug ; ? | g
R ' Sandpt. 20-25 1219 , | , % Slightly lLard D, S :Sufficient for 100 head or more
N i ! ; e clear iron
g e " " 207 11228 | ! : ! | n Hard, clear D,S
o R S R S 207 1002 i : L 'Slightly hard ! Dy, S | Sufficient for 20 head or more
Tt ' | : ; ! iclear iron
ilo; no|u n i " 36 |1213 | -18% | " IHard, clear : D, S 44 § d0% W w o
i | ! X E 3 i
ll‘l [l | ! " 307 1228 " Slightly hard D, S f " 40 LU | "
‘ it e Sl ~lelear iron
;12; LT N { " 20?7 |1229 | -15% i Hard, clear D, S " ® 45 - ® mo TN
: | 1
‘ lzi won E ] [ ] 20%? 1227 | " " 1" | D, S
1| w e e om 1 209 | 1225 | " Mod. soft.clear D, S |Sufficient for 60 head or more
! | iron
12 ?n " " ;30? 1230 | =29 1205 " Mod. soft " D School supply
| : iron .
(33| ¥ |" n LM e e ey | | i {?od. soft " D, S |Sufficient for 25 head or more
! ! _ i : | ron ‘ .
:13 ' non , " ] " | 207 | 1239 "_13 | ‘ n Mod. soft " Dy | " B A
j Lmy e e - iron
e e ST 18 |lgn1 |30 1200 " Slightly hard D, .S " % Ben R W
| Erurd ; | ! | lclear iron
G5 w1 e S 28 1210 | -18 | 1192 | " '81ightly hard | D, § " B S
ARSI s f | : , | e clear iron |
Tl R e g 209 1203 |«19% ; it Hard, clear D
g e A | | i 1 iron
- SRR A e 35 pe ! : | " Hard, clear D, S |Sufficient for 100 head or more
| ! : ; i ] ‘iron
bag wiee e W LGl e -0 323e o Mod. soft Dy B " gy s W o
S e e e et ! | ; : ; ! clear iron i 1
S AR R R 42 1217 (-3 L83 | il Slightly hard | D, S " B SRR G
: | ; | . clear !
GIYim A e e ,33 1217 -20 | 1197 | £5. Mod. soft | D, S " i - qeg W BB
o | i : ‘clear iron |
e e p4-26 1228 | -18 1210 | U Hard, clear Bl " G ongg . wa
; ( ! | : ifon . .
gy w e e wl s iEBE 0B e i Mod. soft 44 | D, S
e | ! ; ! : ! ‘clear ! #2235
By o T 15 1194 | =9 % 1185 A Mod. soft D, S Sufficient for 100 head or more
. T s ' ‘ s i | clear | ; '
T e 30 1186 |-25 | 1161 " pelow clay Slightly hatd | D, 8
e - ! ! ; | g ‘clear iron :
o ® in L e B IRRD e 1154, ‘ " Slightly hard D, S
i ¢ : ' | i ] i | : E iclear ‘
o e By 9 207 1180 .31 | | L Slightly ha#d | Dy 8 iSufficient for 100 head or more
| | ; ' : : ) i il Ir
" I {. ' ' H c ea |
i 27 w le tw " o8 1083 -8 | 1159! 1 e iHard, clear} & N ;
. : : i : ! i ‘ 'iron !
230 R " s N R 1172% ’ l " ’Mod. soft ] Dy S gSufficient for 100 head or more
W i g | 1 i ‘ e lear (
_.3;;M2~12_; i A , 3 ; . '‘SBlightly hard e wosgo o oE N Sayilog
: clear operates hydraulic ram

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

NOTE- -All depths, altitudes, heights and elevations
() Sample taken for analysis.

given above are in feet.
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Carberry ATea

WELL RECORDS-R&1=&-1—M&W ....... TWDS. . 7....tg....;g._....aggs..,. ..... 1417

B e L
R. 7528 " ; :

NOTE—AIll depths, altitucies, heights and elevations
given above are in feet.

b LOCATION e : | HelcuT To WHICH R
WELL —"‘— Sug g } T‘o{? T ALV?/IETL?.DE ST T i WATFR e CHARACTER TEol\fo' &SHEIC’:FI({)
: OF
No. ) : | il above sea | Above {(+) : : OF WATER W YIELD AND REMARKS
i ! Sec. | Tp. Rege. | Mer. WELL SR | t{evel‘ Bﬁélgrfr_a(c :) Elev, Depth | Elev. Geological Horizon (mA?Fl::;z ‘;\;Aggi
e e S N e e o | s LS
34 W ;315 7 315 pri¢ Sandptp20 |1173 | -15? i | j Sand Mog. soft Dy 8 |Sufficient for 50 head or more
f : i ¥ i C ear 3 t
N R S R " 12 113 -8 1105, e, Hard, clear by B " " o300 " n m
! ! | 4 4 : ‘ g .
36 SE 33 | n ;n " " - 34 §1108 i =30 ; 10:783 ’ " n " N
| ; : | ! f
37 SW 34 I l " " { 11119 ; | | |
38 |[SE ;351 o mo o w o Sandpt, 40 | 1164 3-22 | 1142/ Cla§ Mod. soft D Barn sandpoint 35 ft. deep; also springs
T l | i iclear for stock
39 NE ,35i i (e " 12 113119 |<B 8 e Sand 'S%ightly haxrd D, S Sufficient for 30 head or more
! i : clear |
40 NE 36 " e o " 27 1112%¢ | »18 1106 Gravel Slightly hard Dy, S K s o IR S
: | 1 clear
N |
1 'mw i2 e 516 Prin Dug | 58 |1206 |-11 1195 Shale Vgry hard S Sufficient for 50 head
: . ‘ | : clear iron e
S W SR L ’Dug & |60 |1348 | =15 1333 " Very hard S " " 60 " ; Bedrock at 20 ft.
i e e i ; Bored ! clear 3
L pRR W Rered 95 | 1536 23 1313 " Hard, clear s " .80 %3 36 f'%. well i ‘
oo : alkall ghale., Bedrock at 15 fha G bumeslc oo, |
. {NE | 4 T L Dug |20 |1297 |-6 1291 " Hard, clear Dy § |Sufficient for 20 head only, Bgdrock at
! ! ! i ! 16 ft, :
5 BE S Y Y Bopad & 73 11366 | -70 | 1296 " Very hard clear D, S L " 50 ": Laxative - .7 '
! | * drilled | 5 iron, salty 4k
B B 6 [ Mo W Heres | 08 (1326 | =55 | 1271 " Very hard S " AL " only; Laxative
! | : i i : clear, alkall : ¢
7 |NE ié o lw ) peg 36 (1368 | 1o | 1354 | n Very hard | S s
3 ! . ; ; % i clear | :
8 |SE:8 , nim v 'Bored |55 |1318 !-13 | 1305 ' i Very hard D, 8 |Sufficient for 20 head br more; slightly
B | | | : { clear Laxative |
9 |swlg imn;n el n  l40¢ 3324 20 | 1320 Lot Ve?y hatd alear " " 20 " only; Laxative to
| | | i | e g a : 'salty alkali iron stock
10 [N\Wi g | » w [ w n .95 11294 | -40 1254; 65 |1229! Clay Very hard clear ;| D, S . . 50 "y Laxative, Bedrock
T T e ek } | iron salty alkald t 60 ft.
i L R S LR . ‘ : s1§ght1y hard - Dy 8 i % N
il S e R - ‘ ; clear :
12 !SE LEL ® E" "' DPug |30 i1273 = ' 1269 S Hard, clear ‘Sufficient for 6 head only; laxative
g e ol | | . shale salty, alkali ki)
3 N LA e g e 1 1220 | : ! 5lightly hard
e | | e clear
14 'NE ilzs "o " ! Sandpt. 18 | 1215 | ! ! Sand iSiightly hard
| AR s SRV SN G ‘ , : , clear '
15 |NE 112 - biim 30 1215 % " lMgd. soft Dy, 8 | Sufficient for 100 head or more ‘
e oo % : i A | . : clear ,
16 | NW i lBi . " | n | 1 1217 ‘ ' n N i
. ! | | . | !
17 SEi 14 " o “ ! 9 31238 -(454i | Mgd. sof't D, S ! Sufficient for 25 head or more !
: ' ' : ! o clear y |
18 [Nwi14 miw | w| w136 l323a4 |30 | 1204 |Sand & Gravel |Slightly hard D, § " ol x o .
' | i ’ ! ! clear : i
19 NEf 3§ 4w el ow o Las o 3% { 1207 Sand Slightly hapd D, S " " 30 n it |
z | | clear
20 'SE 16f " |" | " |Dug & ! 78 1262 | -14 1248 ' ' Shale Hard, clear D, S " #oan ny Bedrock at 48 £t.
¢ T drilled G i S 2 : \7)

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

(#) Sample taken for analysis.
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Carberry. Area .

.

B 4-4

R. 7526

LOCATION

\VELL ;——— ‘__,_ ’ TS(;II:E ‘DEOP:H AL&‘,IE"I‘LLIX‘DE =
i | 1% | sec. ! To. | Rae. | Mer WELL | WELL | (shove e
32 B 35 b cenapra0 1084
A L  » | n 15+ 1148
4 @6 v [w pep (B 1232

4 N g . wn | ] §

= | |

1w 11 { 8 16 Prin Sendpt.25 |1171
2 SE iz i" ;" T Cw o |30(2)1168
3 g8 2 |m o i" ‘ Dug '8 1158
& Nm oz e e o 10 1144
5 mig 0 ;" i 30 1148
e SR N B e 12 1156
7 oW 4 fa (A lSpring § 1145
8 SE 5 i g j bug |18 21147
7 am " i" % ‘Sandpt.l(QO(?)lIBO
10 NE § m v om o 218 1207
o BEe e (e e i23 1218
12 SE g in ;" i 1201
13 SE 9 " " v  Dug 32 1183
1 W9 wow e w2005 1385
35 58 9 ' » % OF Boaihp '1150
16 SE 10 " " " Sendpt, 13 1158
i 9w n f Dug - 512 E1111
18 NE 12 % " w5095 1186
ol DR S
20 FE 17 i !" f' i ;25 1174
2l &E §17 " g“ Sandpt.,25 ;1162

iz

head or more

Elev. 1147

Flows 4 gals. per
~ nminute 1

another well and

o§

i e \I?L‘,Y*Q;;’; [— WATER-BEARING BED A AR ;
Avove (4) $ S A YIELD AND REMARKS
ngx‘a(c -;) Elev. Depth Elev. Geological Horizon (in °F.) 1S PUT
Legmany Gravel Slightly hand D, S |Sufficient for 20 head or more
: clear :
. : - Sand Hard, clear S
?-3 ;12285 ‘ . ! % = D, S |Suffici<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>