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PART I 

INTRODUCTION 

The present report is o.n uttempt to assemble the do.ta on groun~• 
wo.ter resources in 'o. form thnt will be useful to well drillers, f o.rmers, 
municipa.1 authorities, and others interested in obtaining o.dequnte wn.ter 
supplies. 

Publico.tion of Results 

The essential infprmntion perto.ining to gr ound-wn.ter conditions 
is being issued in reports tho.t; in Mo.nitobo., cover a. squa.ro block of 
sixteen townships lying betw0en the oorrootion linos o.nd beginning a.t the 
So.sko.tchewo.n bound~ry. The reports on the most southerly strip of the 
province i nclude i n addition the two townships lying north bf the 
Interna.tiono.1 Boundary. The secretary-treasurer of ouch nru.nicipa.lity 
will be supplied with the information covering tha.t municipa.lity, o.nd 
copies of the reports wi11 o. lso bo o.vnile.ble for study at offices of 
the Pl"ovincio.l nnd Federnl Depo.rtments. Further assista.nce in int~r• 
preting the reports tnny be obto.ined .by o.pplying to the Chief Geologist, 

.. Geological Survey of -Ce.nada, Otta.wo.. 

How to Use the Report 

Anyone desiring ~nformo.tion concerning ground-wo..ter in o.ny 
po.rticulnr locality will find the o.vai lnble do.to. listed in the well 
r ecords, nnd other pertinent inforr.i.n tion on the rw..ps of the o.rec, . For 
those unfamiliar with these reports it is, perhaps, · o.dvisa.ble thq,t thr-.t 
part dealing with the o. r eo. o.s n whole be rend first, so o.s to be in n 
better position to understo.nd the more po.rticulo.r descriptions of ea.eh 
township that follow. Also, the mo.p nccompo..nying the report should 
prove a useful source of r efer ence when rending the text. 

The rr~D consists of two figures. Figure I shows bedrock o.~d 
surfo.co geo logy . The wu.tor-be c~ring properti es of the bedrock ch::mge 
fror.i. formo.tion to formation, o.n~ ~re r efe rred to in subs equent po.ges . 
The.type of gl o.cinl deposit nt the surfo.ce mo.y be determined from the 
r1.0.p, and its possibi liti es c.s r..n c.quifer 9.re o.lso dis cuss ed in this 
r eport. 

Figure 2 shows the locntion a.nd types of wells in the o.r oo. , 
the lo.nd. relief ( topot;r aphy ), and the dr ainage po.ttern. Not every well 
is plotted on the :rno.p , but most of those giving pertinent infor mo.tion 
a.re shown, and probabl:y include 90 per cent of the wells in the e.reo. . 
Where ground wuter is not r eadily o.vo.ila.ble , or ca.rri es too much dissolvod 
~o.lts to be used, dugouts often form the only means of supply. The 
topogro.phy is shown by contours, or lines of e quo.l elevo.tion, spaced o.t 
vertical intervals of 50 feet. 

The well r ecords o. re compi l ed from data obtained by interviewing 
farmers, and in many cases their accuracy depends upon the farmer's 
memory. Wherever possibl e do.ta were checked by · plumb-line mea.sur ement 
to the neo.rest foot. The wells o. r e tabulo.ted by townships o.nd sections, 
and the toto.l depth of the well, depths t o the water level at high o.n~ low 
stages, o.nd, where possible, the depth o.t which the vm.ter-beo.ring 
horizon occurs, are a ll listec. The general cho.ro.cter of the wn.ter 
is sto.ted, o.nd the us e to which it co.n be put. Wells from which 
samples were t aken for o.nalysis a. re indicnted on the well-record sheets. 
An ideo. of how much water o. well cnn be expected to yield is suggested 
by the number of stock (cattle o.nd horses only) that cnn be 
watered at it, One head is a ssumed to consume between 8 o.nd 
10 go.llona of wn.ter o. day. Unless followed by the word "only" 

,/ 



- 2 -

the figure for the number of stock wo.tor ed is not necessarily the 
maximum yi e ld of the well, but simply the grco.t cst a.mount tho.t the pr o s ~nt 
user ha.s r equired . The word 11 only 11 indico.tos tho.t tho figure given is the 
maximum yield of tho wolle To obto.in tho position of o.n aquifer o.t o.ny 
given point 0 the ol ovo.tion of tho point should bo dotcrminod from the 
contour s on Figure 2 of the mo.p . Elevo.tions of o.djo.con'B wells may be 
found in the well r ecor ds and the depth to the aquifer can usually be 
determ:i.ned f rom them. By comparing elevations the depth of the aquifer 
below the unlrnown point may be estimated~ This method is particularly 
applicable to bedrock wr;i ll s , b ut may not be successful where information 
is too limited, or where the glacial drift is thick and of an irregular 
character. In such instances a person searching for water should refer to 
the text for informat ion on the nature of the deposits in that ar ea~ 

GLOSS.ARY OF TERMS USED 

Alkaline e The term 'alkaline' or 'alkali' water has been 
applied rathe r -looseJy to waters having a peculiar and disagreeable taste, 
and commonly a laxative effect. Tho waters so described in the Prairie 
Provinces are those heavily charged with sulphates of mo.gneshm1 and sodium 
(respe ctively Epsom so.lts and Glauber's salt s) and aro more correctly 
termed sulphate water s , Truly ' alkalin0 ' waters O\'lO that property to the 

presence of calcium carbonate and calcium bicarbonate. In thi s r eport an 
attempt to adhere to local terminology is rnnde by referring to sulphate 
waters as 'alkali' in the well r ec ordsJ ~nd t he term 'alkal ine ' is avoided. 

Alluviuin, Deposits of clo.y, silt, sand, gravel, and other 
mo.terial in lo.kc bods ond in flood plains of modern streams . Tho term 
also incl udes the mo.terio.l in ri vor turracos, which once formed part of tho 
flood plain but a.re now nbovo ito 

Aquife!_n A porous bod, l ens , pocket, or deposit of material that 
transmits water in sufficient quant:i.ty to sati sfy pumping we lls and springs. 

Bfldrock~ Bedrock) as here uoed _, refen3 to partly or vrholly 
consolida:reddepos its of gravel,, sand, silt , clf'l.y, and rna.rl that a.re older 
than the glacial drift~ 

Benton~t e.and b ent oniti c clay s have the property of swelling when 
water is added-=t0them. They occur as whit e beds asi much as 2 feet thick,, 
but usually much t hinner , and a.re pr o'babl y formed by t ho weat hering of 
volcanic ash ~ 

Buried E!~::G la.cial St r eam Channel . A cha.nneJ fJroded into the 
surface of the bedr ock by a stream befo1·0 the advance of the continental 
ice-sheet, and subsequent l y either partly or v;holly filled in by sands, 
e;ravel~,, and bould0r clay depos ited by the ic e-sheet or lo.tor agencies. 

Coal Seam~ The same as a coa l bed~ It is a deposit of carbono.ce0111s 
material formed fro~ the r omo.ins of plants by partial d ecomposition and 
burial. 

Contour o A line on a map joining points that hr.vo the so.me 
elevationli'b"o"V'E}°sea-le velo 

Continental Ic e-sheetc Tho great ice-sheet tha.t covered most of 
the surface of Canada manythOuso.nds of yours ago. 

Escarp~ent~ A cliff or r olatively steep slope sopara.tin~ level 
or gently slopping ureas. 

Flood Plaino A flat pa.rt of a river valley ordinarily above water,, 
but submerged when the rivor is in fl.ood- It is an o.roa where~~ -and 
clay are being deposited~ 
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Glacial Drift. A general term that includes a.11 the loose, 
unconsolidated materials that wero dcpo::;ited by the ice-sheet, or by 
the waters associatod with it. Clay containine boulders usuully forms 
a large part of the e;laoia.l drift in an urea., and is called glacial 
till or bouldor clay, and is not to be confused with the more general 
torm glacial drift, which occurs in the following severo.l forms: 

(1) Terminal Horo.ine or Horu.ino. A ridge or serios of ridges 
formed by glacial drift that vms lo.id down at tho mo.r!3in of a movins 
ice-sheet. The surface is charactorizod by irrer,ular hills and 1mdrained 
be.sins. 

(2) Kame Mora.ine. Assorted deposits of sa.nd and gravel laid 
down at or close to th0 ice margin . Tho topogro.phy is similar to that 
of a termina.l moraine . 

(:5) Ground J·1oraino . Boulder clo.y (till) la.id down at the baso 
of o.n ice-shoot . The topoc;raphy !JJLt~r -.,;o.ry from flo.t to gently rolling. 

(4) Glacial Outwash . Sand o.nd gro.vel plains or dolta.s formed 
by streams tho.t issued froJn the oontinontal icc-nhoot. 

(5) Glacio.1-lako Deposits •. Sa.nd, silt, and clay di:ipositod in 
glacial lakos during tho retreo.t of the ico-shoet, 

ShorfJlinc. A discontinuous. cscarpmcmt, with intervening 
gravel beo.chos and bars, which ind:i.cutcs tho formor .llll.lrgin of o. glacial lake. 

Ground Water . Tho wnter in the zone of saturo.tion bolaw the 
\vntor-table . 

Hydrostatic Pressure . The pressure tho.t cau::;os wator in a. 
well to rise o.bovo the point o.t which it was first oncountorod in the woll, 
namely, at the level of the uquifor . 

Impervious or impermoa.blo. Bods such us fino clr:tys or sho.le 
are considered to bo impermoublo whon they do not pormit the perceptible 
pas sage or moveoont of ground wo. tor. 

Porvious or Permeable . Bods are porvious or permeable when 
they permit tho percopti ble passt<go or movement of 1;round wa.tor , as in tho 
case of sands and gravels. 

Pre-Glo.cio.l Lo.nd Surfuce. 'l'ho surfo.co of tho lo.nd o.s it 
oxistod before the ice-sheet cov ered it with drift. 

Recent Depositse Deposits that huve boon lo.id down by the 
agencies of water and wind sinc e the disappoo.ro...uco of tlw continental ico­
sheet; for oxomplo, alluvium in stream vnlloys . 

Sund Point or Driven Woll. A sand point is a piece of 
perforated and screened pipe 2 or 3 feet lon~, which ends in o. sharp point. 
It is fastonod to lengths of ordinary pipe nnd forced dawn into surface 
deposits of a sandy or gravolly nature . The dopth of such a well ro.roly 
exceeds 30 fe et . · 

Unconsolidntod D0posi ts, The mantle or covering of o.11 uvi um, 
·· pre-glacial soils, and glo.cio.l drift 1>0nsisting of loos-0, uncomentod_JJU.tariu.l . 
that overlies the bedrock. 

Vo.riC1gatod • Beds so described show--diffcront colours in 
alternating beds or lenses. 



Water-ta.ble. 
s a turated with water. 
it. A wator-table is 
is separo.ted from the 
unsi:i.turo.tod mo.toriul. 
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The upper . limit of the part of tho ground 
This may be near the surface or many feot belan 

said to be Eorched when a zano of saturated :material 
mo.in wator-table b olow by a zone or zones of 

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

Wellse The term refers to any hole sunk in the ground by any 
means for the purpose of obtaining water . If no water is obtained they 
a.re referred to ns dry holes. Wells yielding water are divided into four 
classes: 

(1) Flaiving Artesian Wells. Wells in which the water is under 
sufficient hydrostatic pressure to flow above th0 surface of the ground 
at the well. 

(2) Non-f lowing Arte s ian (Sub-artesian) Vle lh. Wells in which 
the water is under sufficient hydros to.tic prBsnur e to ro.ioe it above the 
level of the aquifer,, but not o.bovo the lev0l of the ground at tho well, 

(3) Non-artesian Wells. Well s in which the water does not rise 
above the water:t"able or tho aq1iifer. 

(4) Intor mi ttont Non-artesian Wells . Wolls that aro genorally 
dry for a part of ench yoar , 

GENERAL DIS CUSS ION OF GROIBW "NAT EH 

Almost all tho vmtor r ecovered from benoa.th the earth's surfuco 
for both dom<:)stic and industrial uses is meteoric water 1 that is, we.tor 
d E::riv ed from the atmosphoro . Most of thin water r ouchos the surface us 
ruin or snow. Part of it i s carried off by strerun::; as run-off; part 
evuporates oi thor dir ectly from tho sur fn.c e and from tho upper .mo.ntlc of 
soil, or indirectly thr one;h transpiration of plo.nts; and the r omn.inder 
sinks into tho ground to b e added to tho gr ound-water supplies. 

The proportion of thu t otul prec ipitation tho.t sinks into tho 
ground will depend ln.rgely upon tho typ0 of soil or sur f ace rock , o.nd on 
the topography; more wutor will sink i nt o sand o.nd grave l, for example,, 
than into clay; i f ,, on t h e other h o.nd,, the r egion is hilly and dissected 
by numerous streo.ms, mor e wat er will be i mmediately drainod from the 
surface than in a rolative ly f lat aroa. . Light , cont inued precipitation 
will furnish mor e water to tho undorground s upply than brief torrential 
floods, during which the run-off may be nearly oquo.l to the precipitation. 
Moistur e fo.iling on f roz en ground will not usually f ind its way below 
tho surface, and , therefore, will not rro.ter ially r eplenish the gromid-wa.ter 
supplies . Light rainG falling during the growing sea.son rmy b e wholly 
absorbed by plo.nts, The quantity of moistJil.re lost through direct evo.poration 
depends large l y upon temporaturo,, vr ind, o.nd humidity. Locally these 
de posits mo.y b e come very extensive. The water-boo.ring; properties of 
alluvial d eposit s aro varia.blo, but, in gene r a l, such deposits form fo.vourable 
uquifors. They arc porous,, and r eadily yield a part of their conta ined 
water, although in plo.cos the ir porosity may be gr eatly r educed by the 
presence of fine silt and clay. This type of d eposit may be expected to 
yield moderate domestic supplies through shallow wells, and larger supplies 
if too deposit-S- .DrCJ-cxtonsivo . 

In some areas of r ela.tive ly steep slopes, valleys have been partly 
filled with sand and gravel.,, which, in turn, have been covered with 
impervious clay and silt. Thene circc.r..::;ta.nces o-ormnonly give rise to artesian 
conditions in the lower part of the valley . 
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DISCUSSION OF WATER ANALYSES 

Both the kind and quantity of mineral matter dissolved in 
a natural vva.ter depend npon tho texture and chemical composition of 
the rocks with which tho water has boon in contact. :eonution is 
caused by contact with orgu.nic matter or its decomposition products. 
Analyses of' well waters for mineral content are ma.de by the Department 
of Health and fublic Welfare, Winnipo~, o.nd by the Bureo.u of IS.nes, 
~epe.rtment of Mines o.nd RE=Jsouroes, ottawa. 

As the ground-wo.ter survey of M:w.itoba progresses an effort 
is ma.de to secure so.mplcs reprosontati vo of each major aquifer 
encountered; the purpose of this is to compare tho chemical charact0rist­
ics of waters from tho various geological horizons and, thereby, assist 
in 1no.kin('; correlations of the strc.ta in which the vmtors occur . 'l'he 
mineral content of nu.tural wutors is a.lso of interost to the consumers, 
though .. the effoots of the constituents t'l.re usuully already apparent . 
The quantities of tho vo.rious constituents for which tests o.re mado o.ro 
given as 'parts per million', which rofors to the proportion by weight 
of ouch constituent in 11 0001 000 po.rts of wo.ter , A salt when dissolved 
in wa.ter sopa.ro.tos into tNo chomico.l units called •rudico.ls ', und those 
arc expressed a.s such in tho chemical r.mulJrsos, In one group a.re 
included the metallic e lements of cc.loium (Ca), 1rcr;nesium (Mg), sodium 
(Na.), o.nd iron (Fe), n.nd in the other group are tho sulphuto (S04) 1 

chloride (Cl), bicn.rbona.tu (HC03), cr .. rbonr~te (C03), mid nitrute (NO~) 
radicals. 'I'ho ro.dico.ls listed in the analyses tubuluted in the second 
part of' th:ls report ca.n ho o ombinod to give the actual quF.mtity of the 
particular so.lts pr osont in the wo.ter, but this is not done here a.s the:; 
radicals alone give enough informC1.tion to identify tho wo:cor typon . In 
fa.et, the sulpho.tc , chlorido, n.nd cc.rbono.tc ro.diculs, plu::: the hardness ,, 
servo to identify o. wo.tor, Emd crude field tot>ts on thu basis of tho ~JG 

c onstituents were usod in some uron.s to outlino more completely zonos of 
the various wo.t or typos • 

The follallf ing minuro.l consti tucnts inclnd0 u.11 that are 
commonly i'otmd in no.turo.l vw.tors in qunntitios sufficiont to hc .. vo any 
practical offoct on tho vulu0 of waters t.'or ordinury usos: 

Silica (Si02) is dissolved in mrc.11 qucntities from almost 
ull roc ks . It i 8 not objectiono.ble except in so fn.r o.s it contributes 
to tho f ormn.ti on of boil or scale . 

Iron (Fe ) in combination is dissolved from muny rocks o.s well 
t:ts from iron-sulphide d oposi ts with which tho wo.tcr comes in contact . It 
may o.l so be di ssolvod from vrnll casings, wate r pipes, nnd ot her fixtures 
in quanti tios large enough to b o objcctionnblo1 but sopo.ra.tes us tho 
hydrated oxide upon exposure of the wa.ter to the o.tmosphere . Excessive 
iron in water co.uses straining on porcolnin or enamelled ware , o.nd 
rend ers the water unsuitable for lu.tmdry purposes. 'No.tor is usually 
considered not potable if' the iron content is moro than o.5 po.rt per 
million. 

Calcitun (Cti) in tho wo.ter comes from mi neral pe.rticles 
present in the surface deposits , the chief sources being limestone:),, 
gypsUITl, nnd dolomito . IPossi l shells provide o. source of calcium, as 
docs also the decomposition of igne ous rocks. The conunon compounds of 
calcium are calcium co.rbono.to (Ca C0,5 ) and calcium sulphate (CaS04 ), 
n ei thor of which ha.ve injurious effects on the consumer, but both of 
·which cause hardness. 

M:l.g;nesiwn(Mg) is a common constituent of many i gneous rocks and, 
therefore, very prevalent in ground wo.ter. Dolomite, o. carbonate of 
calcium and l11l:lgnosium, is also n. sour co of the element. The .:::ulpho.te of 
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mo.gnesiu (MgS04) cor:ihines with wo.tor to form 'Epsom so.lts,' n.nd renders 
the wo.t0r unwholosomo if present in lurgo a.mounts. 

Sodium(Nn) is derived frora u number of the inporta.nt rock­
forming minoro.ls , so tho.t sodiun sulpho.te n.nd co.rboncte o.re vory common 
in ground wa.tors . Sodiun sulphate (NrL2so4 ) conbinos with wo.ter to form 
'Glauber's sult ' o.nd excessive o.mounts mo.ko tho wutor unsuitable for 
drinking purposes. Sodiu..~ ca.rbonQte (No.2co3 ) or 'black o.lkuli' wutors 
a.re mostly soft , th0 dogreo of softness dependinb upon the ro.tio: of 
soditim ourbono.to to the culcium a.nd lil.O.t;nosium so.lts. Wo.ters conto.ininG 
sodium cnrbonntc in excess of 200 pnrts per nillion uro unsuito.blc for 
irr~Gutioh purposesl, Sodium sulpha.to is loss ho.rmful~ 

l 11The extromo limit of salts for irriga.tion is tc .. ken to be 70 parts 
per 100,000, but plc.nts will not tolera.te more thun 10 to 20 po.rts per 
100, OOO of blo.ck ulko.ii (nlkti.lino co.rbon .. '1 to s o.1:1d bico.rbona. te s)". Fra.nk 
Dixey, in 1A Pra.ctica.l Hu.ndbook of ~;·;·u.tor Supply' , 'rhos. Murby & Co., 
1931, P• 254. 

Sulpho.tos (S04) referred to in this roport ure those of 
cc~lcium, :nngn0sium, o.nd sodiu...,,1, o.nd hn.vc beon n0ntionod a.bove in reforrinc 
to t hoso ro.dico.ls., Thoy a.re o.lso for mod by oxidation of iron sulphide s , 
o.nd , h6noe, it is not uncommon to find iron in sulpho.to ·wnters . 
Sulphntos cuuso pcrrnunont ha.rdnoss in wo.tor, o.nd injurious boiler sculo . 
Sodium a.nd r.i.o.r:;ncsiu..'.l. sulpha.tos ciro la.xa.tivo ·whon present in qurmtitios 
of moro tho.n 900 po.rts per million . Tho writors found that o.cclir:'!!.:ttizod 
p(Jopl<::J could drink water containinr; a.s much r.s 2,000 purts per million 
of •>.ll throo of tho principal sulpho. tcs, but thnt whon o.11 woro pro sent 
in qua.nti tios over 1, 500 po.rts por million tho wa.tor was c01m~1only la.xativo 
to tnoso not uccusto~od to it, 

Chloride (Cl) is a. constituent of o.11 no.tural wutcrs und is 
dissolvod in small quo.ntitios from rocks, Wn.tors from wolls that ponotro.to 
brines or so.lt deposits contain lo.rgc quo.ntitios of chlorido, usua lly o.s 
sodium chloride (common salt) a.nd loss co:mr.wnly o.s C(Llcium chloriclo a.nd 
imgnesium chlorid0 . Sodium chloride is a. cho.ra.ctoristic constituent of 
sowuge• a.nd uny locally o.bnormD.l quo.nti ty suggests pollution frora this 
source, However , such a.bnormo.1 quantities should not , in thomselvos, bo 
taken c.s positive proof of pollution in viow of the mnny sources from 
which chloride mny bo derived. Chlorides impo.rt a salty taste to wa.ter 
if pre sont much in oxcoss of 500 purts per million , In southwo stern 
Iv°.J::i.nitobo. wo.tors with l'.S much 0.S 3 1 000 parts per million of' chloride are 
used donestico.lly , thour;h nore them 1, 500 pa.rts por million is goncrn.lly 
considerod undesiro.blc, The follov'i'ing figures o.pply to chlorides: stock 
will require loss sa.lt if tho wutor boars 2, UOO pnrts pc.:ir nillion; noro 
than 5 ., uQO po.rts per million is unfit for humDn consur.1ption; more than 
8,000 po.itts por million is unfit for horsos; more tho.n 9, t500 p:.'trts pEir 
million is too much for cuttle; o.nd moro than 15, 500 pa.rts por nillion is 
'13xcessivQ) for sheop. Wngnesium chloride, loss cormion than sodium chloride, 
is very aorrosive to metal plumbing. 

,Nitro.tes (N03) found in ground wo.tor o.rc docomposition products 
of or~o.nic nutorio.ls; thoy o.rc not harnful in thomsolvos , but thoy do 
point to vrobuble pollution. It is roconunonded that c. bo.cterio.l tost be 
mn.de on w(l.ter showing o.n a.pprociuble ni tro.tc contont, if it is to be 
used for ~omostic purposes. 

I 

arbonatos (CC{)) in wo.ter o.rc indica.ted in tho table o.l a.nulyses 
~s 1alkal nity '. Calcium o.nd Ii1.Uf,;nesium curbonutQ cuuso hardness in wuter , 
which mD..y \be partly removed by boilins. Sodium cru:bo.ru:..:tc co.uses snftnoss 
in waters, and is referrod---to-ondox ·"Sod.irn t nb~ 

\ 

--------~----
---~-
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Bicurbono.t0s (HC03) • Curb on dioxide dissolved i n wo.tor 
renders the in:::oluble ca.lcium and rna-t~nes iuin carbonates soluble as 
bicarbonates. The latter are deconpo;3ed by boiling the water, v.rhich 
changes them to insoluble carbonates. 

Ho.rdness is a condition imparted to waters chiefly by 
dissolved calciurJ o.nd m.agnusiw;i compotmds. It here refers to tho 
soap-destro;\ring povvor of water , tho.t is, to the a.mount of soap tha.t 
must first be usod to precipitato tho o.bove co:.J.pound::-; beforo o. lather 
is produced. 1'ho hardn0ss of vmtor in its origino.l t>tate is its total 
hu.rdnosn, and is clussif'ied o.s 'pcrrm.nent hardness' and •trnr..porary 
hardnoss '. P0rrno.n0nt hn.rdnou:::; r omo.ins after th0 wator hns boon boila~. 
It is caused by minora.l so.lt s tha.t cannot be r cnovod from. solution by 
boiling, but it cr...n bo roducud' by troc,ting tho wo.t er with na.turo.l 
softonors, such as o.mmonio. or sodiuu cn.rbonatu , or wi th 1:'.D.ny rnn.nufa.cturod 
softon0rs . Tomporary hurdnc:ss c1:.m br: olir:lina.tod by boilint~ ' and is duo 
to the prusonco of bico.rbono.tos of caloiun n.nd r1:r1guus iur.1 . Vfo.tors 
contr.ininr l argo qntU"ltitios of' sodil.u·.1 co.rbonc.to and smo.11 (l.mounts of 
ca.lcium und mac;ncsium compound s o.ro soft ,, but if tho latter oon poundo a.re 
prosEmt in lorr;(; qur.ntiticr; tho we.tor is hurd . ThG follcrH"ing tublo1 mny 

1Thr osh .. J. c., r.i.nd Iloo.L~ , J . Ji' .: '.Cho Exarnino.tion oi' We.turs and Water 
Supplios; London, 1D25, P• 21 . 

bo usod to intlico.to tho dof.r co of htlrdnoss of u wo.tor ~ 

Tota.l J-fo.rdno trn 

Parts por million Chc.tro.ctor 

o.50 •••••••••••••.•••••••• Vory soft 
50-100•••••••••••••••••••••Modoro.tcly soft 

100-150•••••••••••••••••••••Slightly ho.rd 
150-200 •••••••••••••••••••••Modoro.toly hard 
200-300 •• , •••••••••••••••••• Ha.rd 
:300 + •••••••••••••••••••• ·• Vory ha.rd 

Th0 above table gives tho gonor o. lly c.ccoptod fi~urc s for hardness , but 
the pe oplo of southwostorn 111hnitobo. hnvo bvcomc uccustomed to ho.rdor 
waters ,, nnd the follovring t abl e , ba.scd on about 800 fiold dett:1r minations 
of h::i.rdnoss,, by tho soctp mothod, is moro £'.pplico.bl u : 

Parts por million Cho.ro.ctor 

0-100•••••••••••••••••••••Vory soft 
100-150 ••••••••••••••••••••• Sof't 
150-250•••••••••••••••••••••Modora.toly ho.rd 
250- 350 ••••••••••••••••••••• Rard 
350- 500 , •••••••••••••••••••• Very hard 
500• ••••••••••••••••••••• E-Acess ivol y hard 

Waters having a ho.rd.noss of 
usod for l uundry purposes . 
from loss them 50 purt.s por 
million . 

up t o 300 pt\rts 
In southwostorn 
million to moro 

per milli on o.ro connnonly 
i~t'.!li toba., hnrdnoss ra.ngos 
thc..n 2, 500 pcrts per 
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PART II 

TOWNSHIPS ll TO 14, RANGES 18 'i'O 21.1 WEST 
PRINCIPAL MERIDIAN, Mll.NITOBP .. 

(Rivers area) 

Introduction 

An investigation of the glacial geology and the ground water 

resources of tps. 11 to 14, rges. 18 to 211 w. Prine. mer., was 

conducted by the writer during the field season of 1950. 

Physical Feat:i-res 

The general character of the topography is that of an uneven, 

rolling plain with undrained depressions and wooded areas of scrub 

aspen and poplar. The southern part is flatter, as the surface was 

modified by the waters of glacial Lake Souris . Minnedosa River crosses 

the area in a valley narrow north of Rapid City and wider with gently 

sloping sides south of it. The river flows southwest to a point south 

of Rivers where it turns southeast and joins the Assiniboine in tp. 101 

rge . 20, south of the area. 

The altitudes vary from more than 1, 900 feet above sea-level 

in the northern part of the area to less than 1,250 feet above sea-level 

in the floor of the valley in which Assiniboine River crosses the 

southwest corner. 



Geology 

Table of Formations 

Age Formation 

Recent Alluvium 

Pleistocene Lake beds 

Glacial drift 

Upper 
Cretaceous Riding Mountain 

1Vermilion River 
I 
i 

., 
i 

Character f Thickness 
! (feet) 
l 

Stream-laid mud, silt,! 
sand, and gravel 

Silty clay, fine sand I 
and silt, duned sand. 
assorted sand, and 
gravel, in beaches 
and deltas 

· Till, clay, sand, 
gravel, boulders, 
assorted sand, and 
gravel, in outwash 
plains 

I 
j 
I 
I 
I 

Upper beds of medium I! 

to light grey, hard, I 
siliceous shale · 
(Odanah shale), with! 
some thin layers of I 
fine, blue sand and ! 
bentonite beds; I 
lower beds of 
slippery clay shaJ.e 
that tends to slump 

Dark grey and black 
shale, comprising 
three members& 
Pembina (dark shale, 
numeroue bentonite 
bands near base); 
~ (grey, cal­
careous shale, non­
calcareous dark 
shale near base); 
and Morden 
(calcareous speckled 
shale, over-lying 
dark grey, non­
calcareous, blocky 
shale with thin 
partings of white 
sand) 

0-50 

0-400 

l,ooo + 

80 ~ 

+ 
140 -

1 90 :! 
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-

I 
! 

Age Formation Character j Thickness 
(feet) 

Favel Grey shale with 
white calcareous 
material; some 
bands of limestone; 

iso: ?: some bentonite 
'I 

i 
I 

Lower and ~shville Dark grey to black 
Upper shale with silt + Cretaceous and sand 40 

I : 

i 

Lower Swan River White to green 
; 

Cretaceous ; sandstone, black 
: shale, and silt 50 + 
I 
! 

Jurassic I Light grey to red 

I 
shale, calcareous 
sandstone, grey 

I to buff to brown 
! shale, light grey 
i limestone and + j sandstone 380-
I 

Jurassic or raranth Red beds and 
earlier gypsum 220 

! 
i 
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Upper Cretaceous shales of the Riding Mountain f onna.tion underlie 

· the overburden in this area, but their water-bearing possibilities have 

not been investigated as only one well pumps water from bedrock. 

The overburden over much of this area consist of ground moraine, 

in places modified by the action of water. The upper 20 feet or more is 

made up of a buff weathered till in which local and temporary flows of 

meltwater have brought about enough sorting to produce the pockets or 

lenses of sand and gravel now encased in the till. These lenses f orm 

local aquifers that commonly y;ield a sufficient supply of water for 

household use. Underlying the weathered till is a blue , clay-rich till 

that is, in places, more than 300 feet thick. This till is impervious 

and test holes drilled into it are dry, 

Meltwater from ice masses that stagnated at Riding and Duck 

Mountains followed the present courses of Oak and Minnedosa Rivers . 

Upon reaching glacial Lake Souris the waters of these streams dumped 

their load of sand and gravel, building an outwash plain with its apex 

at Rivers that extended south to the Assiniboine VaJ.ley. At Rivers and 

Wheatland the sand and gravel averages 20 feet in thickness . 

Water Supply 

One well reaches bedrock and yields an abundant supply of water that 
-·-~ 

is hard and precipitates iron. Other ~Blls drilled to bedrock could be 

expected to supply abundant water, but the thickness of ovBrburden that 

has to be penetrated makes the drilling of such a well costly, 

Good water, sufficient for a household o~: farm supply, is being 

obtained in the area of outwash sand and gravel in and south of Rivers . 

Local patches and lenses of sand and gravel are the only source 

of water in the glacial deposits, and where these are lacking dugouts are 

needed. In tps . 13 and 14, rge. 20, for instance, test holes have been dug 

into impervious clay to depths of 300 feet. The supply of water in this area 

is not sufficient and is lacking in many sections. The supply for stock can, 

however, be assured by building dugouts. 
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Artesian aquifers are known in an area near Forrest . In section 

1 , tp. 12, rge . 19, and in sections 23 and 241 tp . ll, r ge . 19, wells 

encountered water that flowed at the surface from a zone of coarse sand 

below blue clay at depths of 72, 36, and 47 feet respectivel yo other 

flowing wells are r ecorded in sections 7 and 26, tp . 14, rge . 20 . 

Township ll, Range 18. The surf ace of this township is uneven 

to flat , sloping south to the Assiniboine Val ley. Waters of glacial Lake 

Souris modified the surface material , and silt and clay deposited on the 

l ake bottom filled undrai ned depressions smoot hing the surfaceo A 

branching intennittent creek follows broad shallow channels across the 

township , 

Ground water is recovered from glacial drift , and neithe r the 

depth to bedrock nor its water-bearing possibilities are known from well 

r ecords . The upper 20 fee t of the glacial drift is buff weathered till 

and below this is a clay .... rich bl ue till. of variable thickness(, The wells 

are bored 30 to 95 feet through the blue till to aquifers of fine s:md 

and gravel. The suppl y of water is commonly suffi cient, but wells are 

on record that will supply only 12 to 15 head, and others that are dry 

i n winter months. 

In NE .i section 23 a bored well 60 feet deep r eached an a.o_iJifer 

below blue clay. When the well was compl eted the water was under sufficient 

pressure to rise to the surface and flow, but at present it rises to a 

point 9 feet from the surface . 

The quality of the water is charact eristic of that from southwesterri 

Manitoba, that is, it has a concentration of sulphate salts and hence is 

known locally as alkali water. The iron content is high enough in some 

water to make it unsuitable for household _use . 

Township ll, Range 19. The uneven surface of this township slopes 

south to the Assiniboine Valley. Ground moraine modified by wat ers of 

glacial Lake Souris covers the township except in the southwest quarter .. 

where sandy deposits formed in the l ake cover an area of twelve or more 
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sections. Wells 10 to 16 f eet deep, dug int o this sand, supply an abundance 

of good water in sections 4, 5, s, 17, and 18. Elsewhe r e wells are dug or 

bored 40 to 100 f eet to aquife rs below blue clay, 

The wate r in this township i s hard with much i r on, but commonly 

sufficient f'or 20 or more head of stock . In l\'W •i sections 23 and 24, wells 

bored 36 and 37 f eet r espectivel y r each an aquifer below blue cJ...ay, a:.:d. 

in both wells the water is under suffi cient pr e ss ure to rise to the 

surface and flow. Te st hole s 100 to 128 f eet deep dug on sections 14 and 

20 we r e dry, and dugout s a re t he only source of suppl yo A well 26 feet 

deep in NE.t of section 6 was never sufficient and co:··- ,...,J_y dr y l:n-1_:,il the 

last 2 years and now will wate r 60 head of s tock? 

The water·Abearing possibilitie s of t he bedrock are not known, e.s 

no wells are recorded t hat r each i t . Wells drilled 125 feet penetr at e 

blue clay f or t his entire distance . 

Township ll, Range 20 ~ The r olli.ng surface of t his tovmsh:;..p has 

been smoothed by wat e r s of glacial Lake Souriso In the scu-~~1ern pa rt of 

the township sandy l ake-beds a r e common.? but c . ..,_sew:herc g·:0nnd morairie 

covers t he township except wher e outwash gravel is present c:>long lvBnr.edosa 

River Valley . 

Wells t hat aver age 10 feet in dept h i n secb.or..s 1 to 6, ir ~lusive _, 

supply an abundance of wat er. Similar wells i n outvrash gravel a r e f ound 

in sections 9, 10, 1 5, and 160 

In t he northe rn par·0 of the township wells a r e bored to depths 

of 90 to 100 fee t to aquife r s bel ow bl ue clay, and with snme exceptions 

yield an abundant suppl y of wat e r t hat is commonly .::i ~ ' ·1.li and iron~~earlng ,_, 

The suppl y of wat e r in this part ha s been a problem to m;:i.i nt airi ber,ause 

the fine sand below t he blue clay becomes quicksand when penetr a t ed and 

rise s in the lowe r part of the casing, t hus s ealing off the s ource of wat er 0 

A dry hole in SW .-?t section 18 was dri lled 345 feet deep_~ but on 

the same quart e:r section ;:i holP drilled 215 feet r eached An -"'.quife r at 140 



feet and the water rose to a point 70 feet below tho surface of the 

well. Dry holes drilled in sections 10 and 14 reached bedrock at depths 

of 100 to 140 feet respectively. 

Township ll4 Range 21. In the area of outwash gravel that cove~s 

the northwest quarter of the township and extends to Assiniboine River, 

wayer can be obtained at moderate depths. Elsewhere water may be obtained 

from sand or gravel layers below blue clay at depths of from 70 to 90 

feet , aJ.though this i s not certain and some dry holes have been dug or 

driJ.led.. · Test holes in sections 1, 7, and 14 reached depths of 225, 147, 

and 103 feet respectively, and each penetrated sand and g~avel thet w~ s 

dry. 

Springs along the Minnedosa Valley are a source of supply in 

sections 27 and 34. The supply of water is also plentiful in most wells , 

particularly along the Assiniboine Valley where one well in SW! section 

17, 55 feet deep , yields 250 gallons a minute, the water being pumped 

through a pipe line to the Rivers Airport. 

Township 121 Range, 18. Ground moraine covers the township and 

two intermittent creeks flow south across it. The surface slopes from an 

elevation of 1, 650 feet above sea-level in the northwest corner of the 

township to less than 1,450 feet in the southeast corner. 

ShaJJ..ow dug wells in gravel along the creeks yield an abundance of 

good water. Elsewhere wells are dug or drilled 40 to 100 feet to gravel or 

sand below blue clay. In sections 33, 31, and 27 drilled wells reach 

layers of sand or gravel at depths of 100 and 140 feet and water of average 

quality rises 50 to 70 feet in the casing. The water is hard, commonly 

alkali, with much iron. On sw.i section 32, a dugout is the only source 

of supply, as t est holes 130 and 152 feet deep penetrated blue clay and 

were dry. 

Township 12, Range 19, Ground moraine, which covers the township, 

has an uneven surface with undrained depressions and clumps of scrub 

poplar and aspen. 
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The "WCJ.ter supply is not abundant and dugouts are needed to assure 

sufficient water for stock. In sections ll, 19, 34, and 35 shallow dug 

wells 10 to 20 feet deep yield "WCJ.ter from local surface deposits of sand 

in ground moraine 1 and elsewhere water is obtained at depths of 80 to 140 

feet in wells bored or drilled to a layer of fine sand below blue clay. 

However, dry holes 1401 100, 3001 and 150 feet have been drilled in sections 

16, 22, 25, and 31. 

The water from the bedrock is hard and alkali and only one well, 

in SE.% section 17, at a depth of 288 feet, has been drilled into it. 

Along highway No. lO, in the southeast corner of SE.~ section 1, 

a test hole drilled by California Standard Company encountered a strong 

flow of fresh water at a depth of 72 feet in a zone of coarse sand. The 

water was alkali and the flow approximated 93 gallons a minute . Fifty-six 

feet of casing was run in the hole and cemented to control the water flow 

and plug the hole. 

Townshi;e 121 Range 20. This tmmship is covered with ground 

moraine with an uneven surface marked by undrained depressions and wooded 

areas. Across its northeast corner W.d.nnedosa River occupies a broad 

valley with gentl y sloping sides. · 

In most of the township~ water may be obtained from layers of 

gravel or sand underlying blue clay. In general these may be reached by 

wells 50 to 80 feet deep, but in sections 1, 2, and 3, wells 120 to 130 

feet deep are necessary. In sections 13, 24, and 26 local lenses of outwash 

gravel yield water at depths of 10 to 18 feet . Dugouts are seldom used, 

but in SE.i section 141 where test holes were dry, they are the only source 

of supply.; 

Township 121 Range 21. Mi.nnedosa River crosses the southeast quarter 

of the township in a broad valley with gently sloping sides. An outwash 

plain built by an earlier river that followed the course of the present 

Minnedosa covers that part of the township west of the river. 
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Water can be obtained everywhere f rom outwash gravels at depths 

of less than 20 feet except at Rivers , where most wells are 20 feet or 

more deep. In those areas where the outwash gr avels are not present, 

especially in sections 29 to 361 a supply of wat er that is not sufficient 

and is of poor quality is obtained from l enses of sand in blue clay at 

depths not greater than 40 f eet. 

The following test holes were drilled by The International 

Water Supply Limited, Regina, Saskatchewan, in search of water for the 

.A.irport. 

I 

! Depth No . i Section jElevation .Aquifer ~ping t est 
I Feet ~Feet2 Feet I 

NE .8 1,550 189 
I 

0- 75 sand I Insufficient wat er 
I 
I 

NE .8 1,550 249 192- 98 f ine I 5 imperial gallons a 
sand minute(IGPM) 

I 

1 NW .16 1,500 79 I No water 
I 

2 NW.16 1,500 65 I • 

i 50- 52 f ine 1 Insufficient water 
sand i I 

I 

I 
drawdown 1-t feet 5 NW.16 1,500 62 1 52-59 gravel 10 IGPM., 

I 

4 NW.16 1,502 61 51-59 gravel, 10 IGPM .. , drawdown nil. 
I 

5 NW,16 1, 550 70 
I 

I No water 

6 NE .16 1, 502 63 155-63 
! 

sand I 8 IGPM. 
I l 

7 SW.16 1,554 75 i No wat er 
I 

I ' 

8 NW.16 1,550 67 160- 63 sand j 2 IGPM 

I 9 NW.16 1,550 54 l53-54 sand 1 No water 
i 

I 

I 
I 153-65 

I 

10 NW. 16 1,550 66 grave1 :10 IGPM 
I I 

11 NW.16 1, 550 63 153-61 gravel ! 20 IGPM., drawdown nil 
I 

i I 12 SW.16 1,554 89 I !No water 

13 NE .17 1,502 229 No water 
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.. 
, 

No . i Section Elevation Depth Aquifer Pumping test 
(Feet) (Feet ) (Feet) 

14 SW.16 1,554 89 69-74 fine No water 
sand 

15 NW.16 i,5oo 67 I 60-64 fine Little water 

I 
sand 

16 NE.17 1,502 72 i No water 
: 
I 

58-68 sand I 17 NE.17 1,502 68 ' Little water 
i 

Township 15, Range 18. The water supply has presented a problem 

in this township, and until dugouts were built water in sufficient 

quantity was not available for stock. Twelve sections are dependent on 

dugouts for stock suppl y and household use, but drinld..ng water must be 

hauled from nearby towns. The few weJJ.s present are dug into local 

pockets of surf ace sand in the ground moraine or to the base of the buff 

weathered till that averages 20 fe et in thickness. The buff weathered 

till is underlain by impervious blue clay and aquifers that occur below 

this clay in other townships are not pr esent here . 

In NEai section 22 a t e5'f hole penetrated 500 feet of blue clay 

and four test holes in section 15 penetrated blue clay to depths of 105, 

151, 164, and 190 feet and none encountered water. In SW.i section 14 a 

spring issuing from the surf ace gravel yields a supply of water sufficient 

for 100 head in dry years. 

Township 15, Range 1,9• Minnedosa River crosses the northeast 

quarter of the township in a vaJ.J.ey that is narrow as far as Rapid City 

and wider south from ther e. Gravel, deposited as outwash, underJies 

Rapid City and mantles the east side of the valley. 

A good supply of water is available in the town, the creamery, 

. for example , obtaining sufficient water from two dug wells .1 5 and 20 feet 

deep into gravel. The r emainder of the township depends on shaJ.J.ow wells 

dug into local surface deposits of gravel or in ground moraine at the 
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contact of t he weathered upper tiJJ. and the underlying blue clay. The 

supply is not abundant and where water cannot be obtained under the above 

conditions it is useless to dig or drill deeper into the impervious blue 

clay. Nine sections in which this is true are dependent entirely on 

dugouts. 

Township 13, Range 20. Mirmedosa River follows a broad vaJJ.ey 

with gently sloping sides that crosses the southeast quarter of the town­

ship. Except in the vaJJ.ey the entire township is covered by ground 

moraine. 

Shallow wells in local pockets of fine e-",nd or gravel yield a 

supply sufficient for domestic needs. Deeper welJ.s bored or drilled into 

blue clay are not satisfactory and commonly the water of such clay is 

exhausted within 6 months of the time the well is dug. 

In SW.i Section 19, however, after three test holes 40 , 57, and 

75 feet deep proved dry, an additional test hole was drilled to a depth 

of 360 feet , encountering shale at 358 feet. This welJ. obta.ined an 

abundant supply of water. The water from this welJ. is hard with a concen­

tration of sulphates and much iron, but it is better qu.aJ.ity than water 

from the till. It is evident that adequate supplies of water cannot be 

obtained in much of this township unless the costly mGthod of d.ril~.:i..n3 tc: 

bedrock is attempt ed. Dugouts Ydl1 in most places be required to assure 

a sufficient supply for stock~ 

Township 13, Range 21. In the southern part of this town ship a 

l:i.m:L ted supply of water i s obtain'3d from shallow welJ.s less than 20 fe et 

deep dug into the weathered buff till or into pockets of sand, but dugouts 

are needed to assure a stock supply. Dry hol es 150 and 300 feet deep 

were drilled on sections 3, 4, and 13~ A drilled well 147 feet deep in 

SE.-i section 20 and 138 feet deep in section 21 yield a sufficj 13nt supply 

of hard, alkali water with much iron. 
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In the northern part. of the township many wells dug 50 to 100 

feet deep into lenses of gravel and sand within the till commonly yield 

sufficient water. In section 2, however, holes drilled 95, 1551 and 275 

feet in depth were dry. 

Towp.ship 14, Range 18. Ground moraine covers this township and 

test holes indicate 345 feet of clay overlying bedrock in section 12. In 

sections 18 and 19, however, a bed of sand less than 10 feet thick covers 

the ground moraine and wells dug in this obtain an adequate supply of 

water. In some sections wells dug to lenses of sand or gravel in the 

upper 20 to 30 feet of weathered till obtain water, but 18 sections are 

dependent on dugouts for a supply. The search for water has been costly 

and not too successful . Test holes llO to 375 feet deep have been drilled 

on sections 2, s, 10, 12, 15, 21, and 24, all of which were in blue clay 

and dry. In NE.i section 51 however, a .well 86 feet deep reaches an aquifer 

at 85 feet f rom which fresh water rises 72 feet in the casing. Another 

well in SE.t section 22 obtained water that rises to within 22 feet of 

the surf ace from a layer of sand at a depth of 70 feet . 

T,owpshi;g 14.a Range 19. Minnedosa River flows .along the east side 

of the township in a valley with steep walls 150 feet high. East of the 

river the wells are less than 25 feet deep and obtain supplies from lenses 

of sand in the upper weathered part of the ground moraine . 

West of the river, however, the supply of water is a problem, and 

17 sections depend on dugouts, although in sections 31 8, and 9 dug wells 

yield water from local pockets of gravel in ground moraine. In NW.% 

sections 31 and 33 wells driJ.J.ed 105 and 200 feet, r espectively, to aquifers 

in blue clay yield abundant hard water With much iron. 

Township 14, Range 20. This township is underlain by ground moraine 

whose surface is uneven, much wooded, and covered with undrained depressions,. 

Near Moline, wells dug or bored 60 to 80 feet ohtain an excellent 

supply of water from a layer of gravel below blue clay. The water is hard, 

has much iron, and rises to a point within 20 feet of the surface of the 
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ground. Elsewhere, wells are dug 30 to 40 feet to l enses of sand or gravel 

in the ground moraine except in sections 26, 28, and 29, where wells are 

drilled 110, 200, and 150 feet respectively. 

Township 141 Range 21. Ground moraine with an uneven, wooded 

surf ace covers the township. This ground moraine has local pockets of 

sand distributed all through it, which supply water to wells dug 30 to 

50 feet deep. This water is hard, commonly alkali, and contains much 

iron. In NE.i section 30, SW.i section 31, and SW.i section 52 wells are 

drilled 135, 155, and 165 feet, respectively, to bedrock. 

At Cardale, two wells about 50 feet apart are dug to gravel below 

blue clay at depths of 30 and 56 feet. These wells yield an abundant 

supply of hard water that is slightly alkali and contains much iron. 
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Discuss:hon of Ana.t#:ses 

Four samples of water from the Rivers area were selected for 

anal.yses, the results of which are in the foregoing table. The numbers 

in the first column are for laboratory identifications and have no 

significance . 

Sample No. 475l. The water is hard and the sulphate concentration 

is high. Water with a high sulphate concentration commonly precipitates 

a red mass of iron hydroxide that makes the water unsuitable for laundry 

purposes . This sample is from bedrock and is better water than the other 

samples analysed. 

Sample No . 4752 . This water is taken from a dug well in a l ocal 

pocket of sand. In percolating through the porous surface deposits the 

water has picked up and concentrated the constituents shown in the analyses 

and is very hard. 

Sample Nos. 4753 and 4754 appear to be from similar wells about 

3 miles apart, but the quality of the water differs greatly. This is a 

good example of the variation in the quality of the water within short 

distances because of the heterogeneous nature of the glacial material, and 

possibly also because of the concentration of soluble minerals in l enses 

in the till . 

Record of Wells 

The well records of the Rivers area follow in tabulated form , A 

comment ary on t hese has been made on page 1 of this report . 

As a rule, the depth to the ' Principal Water-bearing Bed t , has 

been taken as the total depth of the well, and its elevation given as 

such. This commonly applies to wells drilled into bedrock or to wells 

obtaining water from the sub-artesi an or art esian aquifer in glacial or 

bedrock fonnations; digging or drilling is continued until a good supply 
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is obtained and then operations are stopped. In shallow surface deposits 

(to a depth of 30 feet), wells are usually dug a little lower than the 

water-table during a dry season, and thereafter water may enter and leave 

the well at a point below the normal water-table. The height to which 

water will rise in the well depends on the amount of rainfall for the 

season and on the lowering of the water-table by excessive pumping. 

During the field season of 1950 the amount of rainfall was above average 

and the recorded height to which water will rise is higher than average . 

Wells that are dug beside dugouts are not included in the well 

records. 



WELL RECORDS 

Well 
No. 

• 

LOCATION 

~ Sec. Tp. Rge. 

I WW I II 18 

2 ..5. t.,I I 

3 5.'vJ. I ! .. " 
.,, WJ.J I Z I ·· 1 ·· 

s .w· 3 .. .. ·l1 

b ~£. a ·· .. 
I 7 ~. E. ~ I .. .. I · 
' 8 15.W. r .. .. I 

7 wiv. 51 .. 
/0 ·N[; I .. .. 
11 .s w co ,, I ~~ I 
/Z ,N.£i b I " I I 
I 3 N.E 7 I .. :.· 1 .. 

11- si-J 7 .. I 
15 ~.W 8 .. 
lb N.£ 8 .. 
17 .1"1 c; .. 
18 [;vw 10 ,, 

19 5.£. /0 .. 

ZO S.£. II 

ZJ 5.W. 12 

ZZ !N.£ . 13 
2 3 !.s.w. /-3 
z 1 l5.t-./ 13 
.Z5 1111£ l'f 

.. I 

" 

- I :z t,• 5. ,,J I<-/ I ! 

" I .. 

ZJ S\,y' 15 1 .. 

Z8 NW /5 
Z9 .VJ. /t. 

Owner 

TOWNSHIPS . . l.f .-./.?..-: .I.~. ~/."I 

DESCRIPTION 

Type Elevation Depth Classific­
ation + * (Feet) 

!bored I .Z JS­
~nl/ecl. / 2 70 

l.6arcq:' /-ZJ'T 

I " /Z'jO 

btr,,//edj /.3/ .Z 

• j 130~ 

.53 I N . A . 

JC 1\1. 11 . 

~o N .11 . I 
"s N.11. I 
65 /•/.A . 

/\/11 . 

.b orcdl / 3 02 

~
rdled /3/0 

orccl. / .3 19 

• /3/1 

du9 1321 

I N.i:::A . 

Air A . 

N. ,.q . 

"YO 
3o 

I NA. 

cln1/ed I 32 o I JS 

" /3-Z'f I Jt, I 

i c/1..19 /329 ZJ I 
/3.Z3 3o ! 

N .A . 

N./I . 

.IV /1. 

NIJ. 

/YA . 

Vn!/eQ. /3/6 70 I 
dt..1y /3/I Zo I 
bore1 I 31Z 30 
k;/r.1//e I 3o'f So 

I 
NA . I 

" IZ88 70 
d~~ · /Z88 'lo 
ho red I 3 3 7 I (:, {) I 
Vn //di I .3 o I:. J s-

12 <j I 128 

ldu3 /.321 16-3 ! 

I • , /310. 35 

N./J. 

N .11 . 
NA . 

ored.I /3/r 30 I 
d~5 1321 13/, I N/1 . 

1 
" /3o5 27 I /l/.IJ. 

I " I I 3 I 0 :ry II IV/I . 

I .. I 13 0 7 12 0 IV/-) . 

I .. I/ 327 I /0 I 
~an~d / 357' 70 I 

I 

RANGES .1.8.-: /.'l .--: ~.Q . :- ~I.. WEST OF.~,.-.,,":7.c:; •.... MER. 

WATER LEVEL 

Above (+) 

! 

PRINCIPAL WATER-BEARING BED ! 

Depth Elev. * Geological f:iorizon 
(Feet) 

Qua lity 

I G-W. 3 . 

PROVINCE h.~.-11.1.T.O. .8.~ . . .. .... . . . 

WATER I 
I 
I 

l~o oO.. I REMARKS ' 
Below (-) Elev. * 
Surface 

~IIlll- Use 

1

1 

d 11~-tr ~9 ° -

- .z a j1..z 7' 1 .3 3 1.2 -T.z 
- 3 0 'l.Z. "10 JO IZO 0 

-,zo /Z5"1 yo l 1..z5'~ 
I 

-.zo v.z10 h5 'J.zzs 
66- /,Z~J 

-,,z:,- 1.Z JJ 'j"f /Zo(j 

-9 12'/3 7'-7'- /;t,58 

-/O /3oo '15 /27'5 ! 

-,,zo J.2'/<j ~8 /.ZJI 

-8 ;3o3 ~o 12 71 
-:z.z /Z'I'/ 30 I 1z91 

- t,-o 11180 7:,· 1.2.jS 

-zo 13..ZO .JI:, /,Zf-8 

-// 1318 .ZJ I 3 D2 

-/8 13oS 3 o 1273 

-18 
-3{) 

-20 

-20 

-28 

-8 

-2/ 
-/t. 

-28 
-18 

70 /~~t, 
zo ~J.Zj'/ 

/.Z'Jf ,30 IZ8Z 

12J7'° 1 5a /.ZS/' ! 

1zb8 70 I 1.z18I 
l 1zt,8 90 11ral 
I I t, 0 'I /.2 77

1 

!1z11 J!>- 1231 

I 28 /,Z/I 

1273 ~-3 /2{,8 

1302 35 127s I 

I 
IZ'JZ 

30 /281-

30 /285 

12BJ 

1
/Z8Z 

I 

1/287 

z7 1278 

6-'/ 112 .56 

,zo ·11287 ! 
10 /317 

70 kze7' 

yrQ vc:L 

clay 
hne Sond . 

cloy. 

yrot/e!. 

cloy 

cloy 

3rovcl. 

cLay 
_yrave/ 

clay 

il h_orc./,cleo~ i D .S . I SL///>cu~a/ S'-"'//°/Y. 
·' , /ron. ! S . 1 •• .. 

i I 1
' ,cleor. 1 D · 
,. Jron I D .S . I 
,. ,,clear 0. I 
" , /ron. D.S . I 
" ,clear I DS . 

,, _, /ron . s . ! 
,. 

1
0/A'oh S I . 

,, ,,, 

" clear I , 
. . I 

,. , /ron .

1 

I 

.. .. I 
1 

.. ,~/ear l 
" ,al .it al/ I 

I 

s 
D.S . 

I D .5 . 

·1 ..S. 
D.S . 

D .5 . 

D.S. 

Can ~u/7?_,/' ..3 / o ,/.s o de?/. ! 
SL.//,,c,c/e;?r s?//y· 

-5 L../ ///c/e/? / .54"_?,;0/y. 

D <J ..Y we 11 /.Z ,,C/ dC"~ /o.r ,,,/ou~e. 

..5 L.///.rc/en/ 

~--.1/-//C/en.t 

,, 

..5cJ/'/7/y. 
/or ..:::i'o /'fe.od. 

IS 

·· ,clear I 
I ,. ,,1ron l 

6 /a ck So-?d 

D 

.:5. 

1

1 

D.S . 

~Ur ..5L/Ch V../c-//5_, no S~/'/,Y. 

S--.t///c/en/ /or ;(JO head. 

I 5.J// /c/e.n/- s""/7(.°/Y· 
clay 

.Sor? d . 

/,, n e .;sane/ 

3rqvel. 

et! a_y 

..9rqve/. 

//oc sand 

..:>and 

! 

,,, ,o/A""Q/,, 

' ' _, /ron I 
,. , ,. I 

1 
~: _,~~cor I 
,. ,/ran I 

I 
.. . ., I 

,cleorl 

" _, ,,ron I 
'' c/eQr- 1 

,I • 

i 
,, , /.rOr; i I 

D .S . 

I s _ 
D .S . 

s . 
D 

D.5. 

I .• 

I 
i 

. ,, 
~....tr//c/e/?r /",, ,Zo/,eod only. 

5 L-f ///C/er7/ .JL../_,,P~/y . 

lrve/t' ,/S ./7~0- crecA: . 

IV hi~' t /S C'OV//'79 . 

S SL..////c./e/77"' .su/'_,,oly . 

S . 
.5. 

0 .S . ..S ~//,c;/e.nr /o,.. Zo heqc/. 

,o..5 . S,?,-/-:.:1 o.n crec/r ~o.nA . 

05 /Vo r .5u// /C/e/7T. 

i/3~ ~: 1~;~; 1ckor' 
,. , /ron l 

D .S . S4'//,,.c / e /?7 ...5£./p?/y. 
...5. )"/e// //ows . 

I c/u..9 11.3"/7 "/O I 
·--.. --~-~-re~l /3S? j 7:_o_! __ F_-A_. _.__-o 

* Ali f. •evat io;is 111 feet zbove sea· levei 
# Sample taken fer ana lysis 

+ Clc.ssi t1c;:t10r1: F. A. - Flowing Art~sia n 
N. F. A. - rfon-llowing Arte::.1a11 
N. A.-Non-Artesian 
I. N. A.-lnterrn ittent Non - Artesian 

o Use: S- Stock I-Irrigation M- Municipal D-Dome5tic 
N-Not used G-Greenhous"! or Garden 



G-W. 3. 

WELL RECORDS TOWNSHIPS . ~ ~- . ~ ? . . ~ ~ ..... . RANGES .. ~.~.~.~.~-~ . . ..... . · WEST OF .. ~1:'~~<? .0 
•••• MER. PROVINCE. -~~~!p-~~~ ... .. ....... . . . . . 

LOCATION DESCRIPTION WATER LEVEL PRINCIPAL WATER-BEARING BED 

Above (+) 
Well 
No. 

~ Sec. Tp. Rge. Owner Type Elevation 

* 
Depth Classific- Below (-) Elev. * Depth Elev. * 
(Feet ) ation + Surface (Feet) 

18 37 N . .A . -11 37 /30/ 3t, 

37 
38 

1\1.h". ZI I // 
IV.E 2.J ,. 

I 
5.W .ZZ i ·· 

du!/ /338 

bored /353 

du:; 13'/7 

lbored /3-3 G 

I ?"0 /)/. A . 

35 NJI . 

-.z~ 

-/O 

13.Z7 

1328 

/33J 

J3J.7 

"/O /3J3 

35 /31.Z 

'10 /2Jb 3'j ;v.'£ :Z3 " 

'lo NE 23 .. " 13'1-L 

- '1 
-/O 

"0 I ,11/..fA . 
~o /\/./'i. /~32 'TD /30L 

Bo 1zso 
N./J . -Z5 13.22 /,!) IZBZ 

/V.r> -/:r /3/5 3~ 1.z95 

. 
'II 5.£. Z3 

'fZ 
1
N'E Zf 

f3 ls.1.v.' Z4/­
if G i,.1 2'! 

.lf5 ~-W Z5 

1 l, /I/.£. z 5' 

"17 L5.~ Zlo 

Lf B S.ttJ .z J 
~9 llL/.W z7 
5D 5.£. .Z8 

51 N.i,,J 28 

., 

·I 

/33D 

13'fJ 
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l /8 WE. ,· /{, ! "! I '' 17t.o ~5 N.-1 · -/~- ~IJYjj.zS- j1735j ~ne Svnd I 1 I £>. 
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31 j5hl 133 ! 

1
1 /JBZ /(, i ! /~ /76(, yrc;-vel. 1 

., I D. 
. i ! I I I ,. I I 

I ! I i 
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D.S. 

D5 

D.5 
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D.5. 

.5L./o/hc/e~/ hr .ZoAeod. 
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-LOCATION ' DESCRIPTION , WATER LEVEL PRINCIPAL WATER-BEARING BED I WATER ! 
1-1 ' ~-.---.~..:._,.;..· ~-.--~~~~~~~~+-_.:_•~,.--~~-,-~~r-~~-+-~~-.~~t--~-,.-~--i,-~~~~~-i~~~~~l\T?i~-r-~~-l Well 

No. 
• ,, l"Oo( l 

Above (+) 
~ Sec. Tp. Rge. Owner Type Elevation 

* 
Depth 
(Feet) 

Classific­
ation + Below (-) Elev. * Depth Elev. * Geological Horizon Quality I Temp. Use · 
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· d~3 /2~.Z /!> 

/'/82 
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1'/.JtW.ZI ·· 
.Zo 5W. 21 -

.. 

lbored. / 3.Z8 
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2J(, IS.W' .Z J " " bore cl. JytJ .3 :7'0 d ~/} 
27 WE 28 .. .. j •• /</~O /00 /l/A/7. 

• .Z8 WW' 3o .. ·· · " rl~ 7 9S IV/ /7. 
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J"/.Z/ ..z ~ 
/.386 /~ 

/_j-

/~2/ /~ 

/0 

1'¥ot. 
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..Sond 

,,C/ne sand 
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/3ft 
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/~Bf 
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J 7S /..2.5)1 1 hne Jone/ 

A 0 /38;1- ~ Ol(?d. 
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V381 90 131.3 
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" , :-. DS . 

.. , .. I D.S . 

~ J /ror; 

1

, D .S . 
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J 
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DS. 

DS. 
D.S. 
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# , /.ron 

. - .. 
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.) 
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I 

I 

I 

I 
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D.S. 
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,, , ,. ! 0 5 . 
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.5 o~/; c/eqr 
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1 
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,. 
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., ,, 

I 

/ 

I 

I 
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I 

D . 
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D .S. 

..5 . 

0 . .5. 

DS 

IV 
5. 
Al 
.s 

D . S. 
DS 

REMARKS 

/Vo/ .sJ//,,c/~/7r 

...5L////c/e.a/ hr ~o Aead. 

·· ..2 a ,, only 

..5~///C/C.07'° -57,_?ly. 

_s...,~~/C/c/'7/ h~ .::s-o .head 
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SL////CN:nT /or :s-o Aeod 

..5 c..// hen:·':>/ J«.? /=' / y . 

,, 

* All elevations in feet above sea-level 
# Sample taken for analysis 

+ Classification: F. A.-F!owir.g Artesian 
N. F. A.-Non-Flowing Artesian 
N. A-Non-Artesian 

o Use: S-Stock I-Irrigation M-Municipal 0-Domestic 
N-Not used G-Greenhouse or Garden 

I. N. A.-lntermittent Non-Artesian 
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11 IN.£. L/- 1 i d.-;11~~ l'ft.'f J'I- /J/.JJ . i -So 1/~11 1 7'1' 11370 ! c/4y . .. I 
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ZI yt-J. I l;f I ,, .. ,I I I S9f- .z a I N/J . l -/ z /j-82 .z,a /:rct. I hne ..5 aad I 
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, . 

.. 
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· ...sL////C./C/7/ .S~,?/y· 

I S"'//n:.1c-'?/ ~r .:?~ Aeud. 
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-" .111: elev.:it1cm; tn feet abov<- sea-'evel + Cl ..;ssificat1on: F. A -Flowing Artesian 
N r. A.-Nvn-F1owing ArtesLm 
N. A.-Non -Artesian 

o Use. S-Stock I-Irrigation M-Municipal D-D,")mestic 
N-Not used G-Greenhou~e or Garden 

I. N. A..-l;m '1"'1!tter.t Non .A,tesian 
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AL WAT~R -~EAR~G B~~-- -·--- WATER l LOCATION DESCRIPTION . ! WATER LEVEL PRINCIP 
Well 
No. 

J,;t • Sec. Tp. I Rge. , 

Jo .W ,Z<.f 12 20 j 

31 .w Zlo ,, I 
32 1V.vl ..z7 .. l 
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~(. .w 3~ II 
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8 ls.£ 17 1 
<J Shi I'/ 

.w .zz JO 

,, 

II .£. ,Z,S' •· 
12 I,../_ 2, A 
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~ Sec. Tp. Rge. Owner Type Elevation I Depth Classific- ~~~"; ~:: Elev. * Depth Elev. * ,,. Geological Horizon Quality ~:- Use 

REMARKS 

~-------~---------~--~-·-~~ ~-•I ~~oo ,_> ~--· 
~ ;; ;: ~~ ~I ~:;di ~~:: I/~ I ~; -~~ ;:~: ! /~ ;1;6 :::: th~~~~k,,, ~- -; 
J ,.y .w. I 3 .. - - 1' / J ~ t I I~ IV. /j . - 7 / 7I1 I z / 7 I z '• .. 1 •• / 

I 0 1 tv.'.t-~ /'I ·· ·· •• , /J.3.Z I '7'0 /'/·~- I -3• 170~ "7'0 /'9~ .9 rove<' ·• , ·· / 

I -/ J 1.5 JJ. i Is . ,. ~ .. j I b 741- ! I I I Al A . - 8 /'" ' /I /' '3 " ,, I ,. 

' IZ IN.WI 17 1 .. .. drd/. !JDS l.ZO /11.F/l. -/8 /687 1.zo /S-85 clay .. , iron I 
/J S.J,..I' 19

1 
" M I dL./..!f 1717 ~() ,A/I'/. -30 it.Bf ~o /(.79 .5Qnd. A ,clear I 

I 'f ..S.£ 20 " .. 6orecl J J3l. I ~7 NA. -2$ IJll .Z7 I 707 " _, /ron I 
/!>- s.E. ,ZI .. .. ·· !J,(ib '/S N/I. -W /h& ~J- /{,81 ..St?ad. ~ ,clear 

/(. vt1.t-J. ~/ .. i .. dnl/o:/ /7iD /38 N;/I. -.zo !l.ZD /;38 /'OJ., ~ho/e 
JJ l;Vw.1.zz .. .. ! .. 17-fS 1z:,- NFR. -..zo /7.ZS /.Z~- /(.Z,O 

Jl3 ls.w jz3 ·· 
1 

.. du.!1 173.z 3o I 3o 17oz 
l'J l1VW1Zi " " kJ,d/ed /JS' /00 I /V-~~- -~.5- /J/I /OD /t.S-(, 

~~ ~~!% .: ~. I . d~y I ~~,3 ;: ::~ = ~ ~;:~ ;: ~;~~ I 
I I I 

.Z.Z ~-LJ. l .za ·· ·· ·· 177fo ~-o .:.,-o /J.ZJo i 

.z 3 .5£ 130 .. .. .. 1117"1 I 3 J N-'9. -7 IJ>'k 3/ IJ/Z I 
Zi/l/.W. 13D I ·· .. ··~;7(,S .30 N.11. -/8 IJ'lj . 36 1735' ! 

.ZS !51..J. 3.l i .. .. . ~t~;~ 1/7
7

s
7
-
0

1 90 N/J . I -/2 1/3/ 70 /C.t/ I 
z i: NE' 31. I .. .. q~_, 31 I 31 l/73.1 ! 
2J IVW ,33 .. .. nlfe</ 1771, 1 J' Nr1. -/2 17t.f 7t, 117001 
.ze f\/.VJ ,;?'f .. ·· : c/L/!l. 11Ba 1 1~ I /!/.~ . -/o 1;118 /r 111t 

clay 

Z'f L5.£ 35 ·· ·· ·· !JJ! 21 N.//. -/o /lb! .ZI /7S'D 

3 0 IV.£ 3 !) .. .. I . / 7 s 8 .5 0 /\/. R . - .2 ~- I J 33 ~-0 1 7 {)1 
I 

I Jl/.w.I / /~ I ZI (, 0 ll'JJ b 0 I 7 5.Z ..9 ,.... ave L 

Z W hi.I "/' I " • 

3 Is ·")I t i .. I .. I 
~ is.""'·1 1 .. I .. 
5 .£ 8 1 
t. .s.w. a I .. 

/ 7'17 Bo 
duy JJ'-8 zr N"1. -/r 
r;//e I ! J80 I JS" I N/1 -2 5 

I 7'"f'J 
;7s~-

Bo 1717 1 

2'/ /J.3~1 yravet 
J:S 1 J JO~ hrJe .Sand 

.z o 17 C.o I c I a y 
J.35 /~~y l 
"/~ JJt.-3 c I ay 

" cleor I , 
.. ,, /ron 

, 
I '' c/eor 

" ; /ron I 
,. .. I 

" , ~/earl 
I ~ >/ronj 

I • ,clear' 
" _, /rDrJ • 

.. ,o/,fO/, 

I 

lhard,/ronll 
I .. . ~ 

I :: .. e~eo, 
·· ~/ran 

D .S 
D . .5. 

D.5, 

D . S . 

D.S. 

D . 

D 

.5 
..5 . 

.s . 
~ -

..5 . 

D.S. 

N. 
s . 
D.S. 

D.5. 

D.S . 

S. 

/\I 
.s. 
.5 . 

D .S. 

I D . S. 

5 . 

D.S . 

o.s. 
D.S. 

7 .£ 'l I ~· 
8 .£1 'I I 

c/u3 1780 
1 

.Zo NR I -/0 

r.1/ld /J8 ?I- I 3S /VA~. I -/O 

dw..:J 1808 71-S- NA. I -30 

1JltJ 

Jll'f 

v77B 
17"'7 "Ii 11n .. ~ J 1ro17 I D.S. 

I 

I 

.. 

Dr///,c: d a dry /Jo/e /S6 /t::er. 

JJorerec/ /.s-/)cod //7 d,J' yeq13. 

..5-..J / ./ /C n!• n :!'" J? /'tf. 
s~ r/n:./C/;Jr hr /S Acod . 

.. ., ..3 0 ,, 

19 dr///~d vve// /Y'7 k-r 
c/eep, ./=4,,- ...;, T""c:~ J~~y. 

•. .::r o ., 

SL../r-,..C/C/t!"/'/T ~" /7/''l· 
..SLJ~./>c/e-'?/ /11r ~S /Seocl. 

No/ J~/hc,,,en/ . 

JcJ///C/~rJ7° .5<J,..P,/'/_7 · 

..5cJ//>cn:::-'?~ hr ,,.(;()/,~ad. 

SL/ ~/,,,<:/ei?T ..5L/_,P,?/y 

JL.////c/e-'?f ,,,C~r .Z.S A~ad_ 
, .. ~a .. 

.5L//hc/en/ sv?r~Y· 

.5L.////c/C/7/ /'or /t:J~eoef. 

s-./-// C/C-/,7.T ...5~r'i· 

S'-'///C;'C;?/ ScJ,.,P,..P'Y · 

-5~///cn~nT /"r "7-'o head. 
,, 

...5L..l,,Chc,,c,,.,r .sy,...=<y. 
Su//,,,cn::n/ hr ~O .,head. 

_5..J ,,C.;C°/C /en T .5 £J _/=7_,,P/y. 

5~//n;;,,e.n/' ,,.Co.,- So.head. 

...5~,,C//c/e/'7T ..s u-./='?/y. 

'1 .E., ID I 
10 ·hi /0 

· 1 1773 Y~ N./I. I -.zt, 
·~. " 1/841-B f,o ./l/A. I -30 /818 l::,o /788 SQ/u7. 

ored 1878 3!>- /l/./J. 1 -3~ /&(. .3S /J83 1 cioy ·· '· /-1tso o d</"'7 vve// .30,.,t'r dce_p. 
'--~·-'-~..J-__JL--l..~ ·~~~~~~~-~-l..~--~'-~_:__~..i_~-L~~~L--~~·...L-::.....:_.......1-~~l...-:.~~~~~"'-~--l..--__:.'~~-L....~-'-~~~L..---~~-=::~~~~~~~~~-"-~ 

DS 

N. 

* All elevation:; in feet above sea·lev~I 
# Sample taken for ana lysis 

+Classification: F. A.-Flowing Artesian 
N. F. A.- Non-Flowing Arte.,1an 
N. A. - Non-Artesian 
I. N. A.-lntermittent Non-Artesian 

o Use: S-Stock I-Irrigation M-Municipal 0-Domestic 
N-Not used G-Greenhouse or Garden 



' 

/!) G-W. 3. 

WELL RECORDS TOWNSHIPS .. ~-~.~.!?. :1-.~ ..... RANGES .. ~.~ .. t.'? .. ~~........ WEST OF. ~-1:~~.".? ... .. MER. PROVINCE .~ ~J}~~~ft. .................. . 

LOCATION DESCRIPTION WATER LEVEL PRINCIPAL WATER-BEARING BED WATER I 
Well 
No. 

~ Sec. Tp. Rge. 

I/ 

IZ 

13 
I 'I 

15 

S.£. II I+ ZI 

S.E. /Z 

j\/£ 13 ·-

/' 
17 
18 

ls.~ /~ 
r-w. /:J 

SE. /' 
#.it, - I : I 
NW. 17 .. I .. I' 

17 
..eo 
~I 

22 
23 

11/.W. /8 .. I' .. I 

.S.E. 1 11 
I 

SW 1'1 . ·· 

:.5.W. ..ao I 
.E. ZI 

z i- 11/W. .zz 
z s; 5.E. 2:3 

·z·' /'/.L-~ 2t 
z 7 111.W. ..l5 

.z 8 5.E: .z,' 
2 'I S. l,.J. z (. 
30 5.\IJ.Z11 .. 
3 1 f.5."J z er 

1 

3.Z N.£. 3o 

3 3 .5.W. .31 

3Y 5.W. 3L 
3 :;,- /)/. 3.l 

3, INW 31,. 

I 
;37 p.£ 3~ .. 
38 1s.F 3'/ 
:39 l,v. . 35 
·Jj(J .£ 3{,, 

.. 

.. 

.. 

Owner I T i · Above (+) 
Type Elevation I ~epth Classific- . Below (-) Elev. * Depth Elev. * 

i * (feet) ation + Surface (Feet) 

I du!/ I /808 

l/8Z8 

Geologi-ca_l _H-or-iz-on-+---Q-ua-li-ty--,~I T-emp. I -=--l,I REM ARKS 

(in of) I o 

.30 

¥7 
/84141 25' 

rd/~ /8 3..Z 70 

bored /l/~O I 'O 
du3 /BY.I "f'() 

/8/S 

1789 

J8oz 

.341-
,,j S 

I /8/0 

ared /Boo 

I ~a 
33 

~s 

3.Z 

ao 
/J9~ 

1833 

'ored. "1838 41'-1-

417 
'Jo? 

3~ 

55 

. , 

I 

bor 

* All elevations in feet above sea-level 
# Sample taken for ar.alysls 

1858 

/858 

/8JA, 

/8"9 
/85B Z2 

/8581 ~2 
/Bo(;. .Zo 

18/'j /35 

/831 · /S5 

18~7 /,5 

/8'/-3 3, 
I /8'/-3 30 
)853138 
/8l,o' 85 
IB<jCj 

1

35 

/9041' "() 

.IV'. ,q. 

NJ.}. 

/V-.A . 

Al.~. 

- '1 

-J 
-/Y. 

-/5 

N~. -,z/ 

Nii. -,,,?,o 
/'J./~. -/~-

N./1. -/.Z 

NA. -20 

/11.11. -/O 

,1\/./1. -.zo 
/)/./I. - /.l, 

IV.A. -z7 

NA. -/'T 

#A . -20 

N/1. -/S 

/'I. II . -.lZ 

30 

~1 

119? 
i /8)!/ 

1/830 
I 
' /817 70 

/J9t 3</-
171'9 35 

1787 "/-0 
1778 3-3 

I llJBI 

1781 I 
/819 I· 

/ll.Z 

1760 

1181 I 
J/S"f 

I

JJ(,2 

1777 
1780 4/-5 /7S:/ 

/J8Z 3~ JJ'O 
1813 3o /803 

;ez.,t, ~-r / 79'1-

11831 "17 /811 

7o /J'8 
8S8 :?~ I 8'16 

/8'1'/ 5S /81f 

/8 'IS 22' - I 83 fc. 

clay 

c/oy 
....:;ravel 

c/ay 
/8:3(, 'f,Z /8/(, .S one/. . 

.. , ' 

,. ,c/c:-orl 

,iron 

.. ,//'"D/] 

.. c/c-ar , 

D.5. 

D.5. 

D.S. 

D.S. 

D.S. 

S . 

D.S. 
D.5. 

D .S. 

OS. 

D.S. 

D . .s . 
D.S. 

D.S. 

D .5 . 

D.5. 

D.S. 

D . 

D.5 

,, 

5~//;C/C'7/' h- /O heocl. 

JL.I' /,//c/C/?/ SL//'_?€y. 

-5L///,,,cu~~/- /or-/:> Aeod. 

..5LJ///c/cn/ .S£./,r>/'t'y. 

S...J///c/cn/ /or .ZaAcod only. 
s-o 11 

... 

2S 

JL///,,c/c'7r ..S"l°/~Y. 

.. 

.. 

. ' 

/V.I') . I - (, 

/\/r HI -~ o 

1\/.r-./1. - /S 

IJ97113S /{,8'1 1 ..5Aot'e 
I /Boo .zo 1701, j 
, /Bd:, 1 /SS 1t.J{. 

1 

.:5Ao/c q,/- /S/ 

! 
D. i 

S. I. 
::, . 

J . 

D . 

D. 

J4~_,£/C:./C'7T hr .:fa /;ead. 

D 4,Y vve // -1/0 ~/:/.or Ao<./SC. 

..5~ ,,,?/_,c;cr.>T .SL//'/''CY. /\/.//. - )'-O 

/'l./J. -tJ 
N ./J. - t:, 
IV/l. -18 

N/J. -.za 
/V~. - ~o 

JJBJ I'S /t'-Z ..:>/u,/e' 

/83S ,3(, /807 ...5' ro vet' 
/8-3 3 0 

J8-3~ 38 
85 

1871 3tJ­

/8{,'f- '() 

/813 

/8/5 

IJJS 
J8l. 

.. 

+ Classification: F. A.-Flowing Artesian 
N. F, A.-Non-Flowing Artesian 
N. A.-Non-Artesidn 
I. N. A.-lntermitter1t Nun-Artesian 

I .. 

I ,. 

D.S. 

D.S . 

DS . 
S. 

.. 

.. 

.. /5 " 

o Use: S-Stock I-Irrigation M-Municipal D-Oomestic 
N-Not used G-Greenhouse or Garden 


	wp_313_c
	wp_313_t
	wp_313_well_records

