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PART I 

INTRODUCTION 

The present report is o.n uttempt to o.ssemble the do.ta on groun~
wntor resources in 'o. form thn.t will be useful to weil drillers~ fo.rmers, 
municipn.1 authorities, and 'others interested in obtaining ndequnte wn.ter 
supplies. 

Publico.tion of Results 

The essential informo.tion pertaining to ground-wo.ter conditions 
is being issued in reports thn.t; in Mn.nitobn., cover o. squn.rc block of 
sixteen townsfl.ips lying between the correction linos o.nd beginning o.t the 
So.sko.tchowo.nboundo.ry. The reports on the most southerly strip of the 
province include in addition the two townships lying north of the 
lnterno.tional Boundary. The secreto.ry-treo.surer of eo.ch municipo.lity 
will be supplied with the . infor mation covering thn.t municipn.lity, and 
copies of the reports will o. lso be o.vo.ile.ble for study o.t offices of 

·the Prov.inciul o.nd Federo.l Depo.rtments. Further o.ssistn.nce in inter
preting the reports mny be obtained by n.pplyi:ng to the Chief Geologist, 

.. Geologico.l Survey of -Canada, Otta.wn. 

How to Use the Report 

.Anyone desiring ~nformn.tion concerning ground-water in o.ny 
pnrticulo.r locality will find the o.vn.ilable do.to. listed in the well 
records, and other pertinent inforr.w.tion on the maps of the o.reo.. For 
those unfamiliar with those reports it is, perhaps, · o.dviso.ble th':lt th(;',t 
part dealing with the a r ea as a who le be r end first, so as to be in o. 
better position to understand the more particular descriptions of ea.ch 
township that follow . Also, the map accompanying the report should 
prove o. useful source of refer ence when reading the text . 

The map consists of two figures. Figure I shows bodrook o.nd 
surface geology. The wo.ter~bo~ring properties of the bedrock ch~nge 
from formation to formation, o.nd ~re r efe rred to in subsequent pages. 
The · type of glacio.l dopos.i t r.t the surfo.ce mo.y be determined from the 
I!l!lp , o.nd its possibilities o.s c.n a quifer v. re o.lso discussed in this 
re.port. 

Figure 2 shows the l oco.t ion n.nd types of wells in the o.reo., 
the lnnd relief (topogr aphy) , and the dr o.inage po.ttern. Not every well 
is plotted on the rno.p, but most of those giving pertinent information 

' a.re shown, and probably include 90 per cent of the we lls in the o.reo. . 
Where :ground wnter is not r en.dily o.vo.ilo.blo, or co.rries too much dissolved 
ealts to be used, dugouts often form the only means of supply . The 
topography is 3hown by contours, or lines of equal elevation, spaced o.t 
vertical intervals of 50 feet. 

The well r ecords a. re compil ed from data. obtained by interviewing 
farmers, and in many cases their accuracy depends upon the fo.rmer 1 s 
memory. Wherever possible dat~ were checked by · plumb-line measurement 
to the nearest foot . The wells a.re to.bulo.ted by townships n.nd sections, 
and the toto. l depth of the well, depths to the water level at high o.nd low 
stages, o.nd, where possible, tho depth o.t which the water-bearing 
horizon occurs, are all listed. The general oharo.cter of the water 
is sto.ted , o.nd the us e to which it co.n be put. We lls from which 
samples were t aken for analysis are. indicated ;m the well-record sheets. 
An idea of how much water o. well can be expected to yield is suggested 
by the number of stock (cattle and horses only) that co.n be 
watered at it. One heo.d is as sumed to consume between 8 o.nd 
1.0 go.llons of water o. day. Unless f'.oll..o'W'Od---by--t.b.e--worG--1l~m1-y.H--~ 

/ - ---- --........_ 



the figure for the number of stock wntored is not nocessarily the 
IllflXimum yield of tho well , but simply tho groo.tcst a.mount that tho pros0nt 
user has roquirod . The word 11 only 11 indico.tos tha.t the figure given is tho 
nnximum yield of tho woll . To obtnin tho position of o..n aquifer nt nny 
given point , the elevation of tho point should bo dotorminod from the 
contours on F'igure 2 of the mnp. Elevations of a.djo.cent wells may be 
fotmd 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 particularly 
applicable to bedrock W'Jlls, but 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 information on the nature of the deposits in that area . 

GLOSSARY OF TERMS USED 

Alkaline. The term ' aU·..aline' or 'alkali' water has been 
applied rather loosely to waters having a PfJCuliar and disagreeable taste, 
and commonly a laxative effect . The waters so dosoribod in ·t;he Prairie 
Provinces are those heavily charged with sulphates of magnesium and sodium 
(respectively Epsom sa.lts and Glauber's sa.lts) and aro more correctly 
termed sulphate waters. Truly 'alkaline' waters owe that property to the 

presence of calcium carbonate and oa.lcium bicarbonate . In this report an 
attempt to adhere to local torminology is mo.de by referring to sulphate 
waters as 'alkali' in the well records, and the term 'alkaline' is avoided. 

Alluvimn. Deposits of clny, silt, sand, gravel. and other 
mo.terial in lo.ko beds and in flood plains of modern strea.ms . Tho term 
also includes the mo.terio.1 in ri vor turra.ceD, which once formod pa.rt of tho 
flood plain but are now ubovo it . 

Aquifer . A porous bod, lens, pocket , or doposit of material th.at 
transmits water in sufficient quantity to satisfy pumping wells and sprinr;s . 

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

Bentonite.and bentonitio clays have the property of' swelling whon 
water is added to them. They occur as white beds asJ much as 2 feet thick, 
but usually much thinner , and are probably formed by tho weathering of 
volcanic ash . 

Buried pre-Glacial Stream Channel . A channel eroded into the 
surface of the bedrock by a stream before the advance of the continental 
ice-sheet, and subsequently either partly or wholly filled in by sands , 
~ravelj, and boulder clay deposited by the ice-sheet or lnter agencies . 

Coal Seam. The same as a coal bed . It is a deposit of ca.rbonn.ceous 
material formed from the remains of plants by partial decomposition and 
burial . 

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

Continental Ice-sheet. The great ice-shoot that covered most of 
the surface of Canada many thouso.nds of years a.go . 

Escarpment , A cliff or relatively steep slope separating lovel 
or gently slopping areas . 

Flood Plain. A flat part of a river valley ordinarily above water. 
but submerged when the r i vor is in i'Lood- .It .j,_s .aJ:J,, o.roo,. where......si.l.:t;.-.-, 
clay are being deposited . 

--



Glacial Drift. A general term that includes nll the loose, 
unconsolidated materials that wero dcpooited by the ice-sheet, or by 
the waters associated with it. Clay containing boulder::; usually forms 
a large part of the elaoial 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 tho following several forms: 

(1) Terminal Moraine or 1Joraino. A ridge or series of ridges 
formed by glacial drift that was lo.id dm'!Il at tho ma.r ein of a moving 
ice-sheet. The surface is characterized by irreGular hills and lmdrained 
basins. 

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

(3) Ground r1Qraine . Boulder cluy (till) lo.id down at the baso 
of an ice-shoot. Tho topoc;ro.phy muy •.~o.i•y from flo.t to gently rolling. 

(4) Glacial Outwash. Sand and gruvel plains or dolto.s formed 
by streams that issuod froJn the oontin E-mto.l ioo-shoot. 

(5) Glacinl-lako Deposits . Sand, silt, and clay deposited in 
glacial lakes during tho retreat of the ice-sheet. 

Shoreline. A discontinuous. cscarpmont, with intervening 
gravel beachos and bars, which indicutos the former margin of o. glacio.l lake. 

Ground Water . The water in the zone of saturo.tion below the 
water-table. 

Hyd.rostntic Pressure. The pressure that causes water in a 
well to rise above the point o.t which it was first encounterod in tho well, 
namely, at the level of the nquifor. 

Impervious or impormoablo. Bods such us fino clays or shale 
are considered to bo impermeable whon they do not pormit the perceptible 
passage or move100nt of ground wo.ter . 

Pervious or Permeable . Bods are porvious or permeable when 
they permit tho percEJptible pussugc or movoment of grotmd wuter, as in the 
case of sands and gravels. 

Pre-Glacial Land Surfuce. The surfaco of the ln.nd us it 
existed before the ice-shoot covored it with drift. 

Recent Deposits. Deposits that ha.ve beon lo.id down by the 
agencies of water and wind since the disappeo.rnnco of the continental ico
sheet; for example, alluvium in stream vnlloys. 

Sand Point or Driven Woll . A sand poi~t is a piece of 
perforated and screened pipe 2 or 3 foot lon~, which ends in n sharp point , 
It is fastened to lengths of ordinary pipe o.nd forced down into surface 
deposits of a sandy or gravelly nature. The depth of such a well rarely 
exceeds 30 feet. · 

Unconsolidated Deposits. The mantle or covering of alluvium, 
r 'J>r&-glacial .soils, and glacial drift -oonsiuting of looso., .un0-01Tient.e.d. mntetial.
that overlies the bedrock. 

Variegated. Beds so described show-difi'e~ent colours in 
alternating beds or lenses. 



Water-table. 
saturated with water . 
it . Awater-tabl0 is 
is separated from the 
unsuturo.tod !!10.teriul. 

- 4 .;. 

The upper. limit of the part of tho ground 
This may be near the surface or muny feot bel~N 

so.id to be Eerched when a. zono of saturated ma.toriul 
mo.in wator-table belOW' by a zone or zones of 

Water-worked Till. Glacial till or boulder clay that has been 
subjected to water action 1 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 . 

Wells . 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 
are r eferred to as dry holes . Wells yielding water are divided into four 
classes : 

(1) Floning Artesian Wells . Wells in which the water is under 
sufficient hydrostatic pressure to flow above the surface of the ground 
a.t the well , 

(2) Non-flowing Artesian (Sub-artesian) VlellrJ, Wells in which 
the water is under sufficient hydrosto.tic presr;ur e to ro.ic;e it above the 
level of the aquifer, but not o.bovo the lev0l of' the ground at tho well , 

(3) Non-artesian ·vifells . Wolls in which the water does not rise 
above the water:t"ablo or tho aquifer. 

(4) .!_ntormittont Non-artesian Wells . Wells that are genornlly 
dry for a part of ea.ch yoar , 

GENERAL DIS CUSS ION OF GROUND "HATER 

Almost a.11 tho vmtor recovered from beneath tho earth's surfuce 
for both domestic and industriu.l uses is motcoric wator , tho.t is , wator 
derived from the atrnosphoro o Most of' thio wo.ter roo.ches tho surfuce us 
rain or snow, Part of it is carried off. by streo.ms as run-off ; part 
evo.porates either directly fr om th0 surface and from the upper IP..O.ntl0 of 
soil , or indirectly through transpiration of plo.nts; and the romo.indor 
sinks into tho ground to be o.ddod to tho ground-water supplios . 

The proportion of the t oto.l precipitation tho.t sinks into tho 
ground will depend lo.rgely upon tho type of soil or surface rock, o.nd on 
tho topogro.phy; more wator will sink into sand o.nd gro.vol, for exa.mple 1 

than into clay ; if 1 on th(, other hand 1 the region is hilly c.nd dissected 
by numerous streams, more water will be immediately drainod from the 
surface than in a rolo.tively flnt nroa . Light1 continued precipitation 
will furnish more water to the undorground supply than brief torrential 
floods 1 during which tho ri.m.-of'f may be noo.rly oquul to the precipitation , 
Moisture fo.iling on frozen ground will not usually find its way below 
thfl surfo.ce, o.nd, therefore, will not nnterially roplonish the groi.md•water 
supplies . Light rains falling during the growing sea.son nny be wholly 
absorbed by plants . The quantity of moist1ilre lost through direct evo.porution 
depends largely upon tGmporaturo 1 vrind, and humidity , Locally these 
deposits mo.y bocomo vory extensive , 'l'he wo.ter-bea.ring properties of 
alluvial deposits uro variable , but, in general , such deposits form fo.voura.blo 
uquifors , They o.ro porous, and readily yield o. rart of their contained 
water , although in places their porosity nny be greo.tly reduced by the 
presence of fine silt and c 1.o.y. Th.is type of dtiposit mo.y be expected to 
yiold moderate domestic supplies through shallow wells, and larger supplies 
if tOO---d-e-pos-it.s.--D.rU-mct-ensj_ ve . 

In some area.s of relatively stoop slopes , valleys have been partly 
filled with sand and gravel,, which, in turn , have been covered with 
impervious clay and silt. Th.e~e c.iroumstancea . .o<>mmonly give ris-e to artesian 
conditions in the lower part of the ve.l.ley, 
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DISCUSSION OF WATER ANALYSES 

Both the kind and quantity of mineral matter dissolved in 
a natural water depend upon tho texture and chemical composition of 
the r ocks with which tlrn water ha.s been in contact . Pollution is 
caused by co:i.tact with organic matter or its dec omposition products • 
.Analyses of well waters for mineral content are made by the Department 
of Heal th and .Public Welfare: Yifinnipop; , o.nd by the Bureo.u of Mines , 
Department of Nunes o.nd Resources~ ottawa. 

As tho ground-water survey of rJ£m.itoba progresses e.n effort 
is ma.d e to secure samples reprosontati vo of each major aquifer 
enc ountered ; the purpose of this is to compar e tho chemica l chara cter i st
ics of waters from the vo.rious goolog;ical horizons and. thereby, assist 
in makine; correlations of the strt~.ta in which tho wa.ters occur . 'l'he 
mineral contont of natural wo.tors is also of intorost to the consumers , 
though ,. the effects of the constituents t\re usunlly alreo.dy apparent . 
Tho quantities of tho vo.rious constituents for which tosts ar e ma.do arc 
given as ' pctrts per million 1, vrhich refers to the proportion by weight 
of each constituent in 1 , 000~000 po.rts of water . A so.lt when dissolved 
in wo.ter s0pa.ro.tos into two chomicn.l units called ' rudico.ls 1 , and those 
a r c expressed o.s such in the chemical o.no.lysos. In one group a.re 
inclucled tho metallic elements of cc.;.lcium (Co.) , 1rc.r;nesitun (Mg) , sodium 
(No. ), e.nd iron (Fe) , cmd :i.n th o other p;roup ure the sulpho.te (S04;) , 
chlor ide (Cl), bicn.rbona.tu (HC03) , curbonr..te (C03) , nnd nitro.te (N03) 
radicals . '.L'he radicals listed in the a.rw.lysos tc.bula.tod in the second 
part of this report co.n ·ho c ombin<Jd to give the r.1.ctuo.l quuntity of the 
par ticular so.lt s prosont in the wo.tor , but this is not done here a.s tho 
r adicals alone gi vo enough inform(\. ti on to identify t:ho wo.ter type:i . In 
fact , the sulpha.to, chlorido , o.nd cc.rbonn.te ro.dico.ls 1 plus tho hardness , 
serve to identify o. wo:tor , m1d crudc-i field tests on the 1_in.sis of thoso 
constituents vvere us ed in some urer.ts to out l ine more completely zones of 
the various wo.tor typoso 

The foJ.J r;N ing minnro.l. constituents include o.11 that are 
commonly found ~.n no.turo.1 vmtors in quo.ntitios sufficient to ha.ve any 
practical offoct on the va.luo of waters for ordinary uses : 

Silica (Si02 ) is dissolved in G:tW.11 quantit i es from almost 
all rocks . It is not objoctiono.ble except in so fo.r o.s it contributes 
to the formo.tion of boilor scale o 

Iron (Fe) in cowbinution is dissolved from many rocks as well 
as from iron-sulphide deposits with which tho wo.tor comes in contact . It 
may al so be di ssolvod from vrn ll co.sings ,, water pipes , and other fixtures 
in quanti tios lo.rge enough to b o objoctionuble, but sopo.ro.tes as tho 
hydrated oxide upon exposure of the wa.ter to tho atmosphere . Excessive 
iron in water co.uses straining; on porcolf'.in or eno.melled ware , o.nd 
renders the wator unsui tab lo for l aundry purpos8s . V'fo.tor is usually 
considered not potable if' the iron content is moro than o. 5 part per 
million~ 

Calcitun (Cu) in the wo.ter comes from mineral particles 
present in the surface deposits , the chief sources being l imestone , 
gypsum. o.nd dolomite . Fossil shells provide a source of calcium, as 
does also the deco".1pos ition of igneous rocks . The conunon compounds of 
calc i um. a ,.. .,, N110ium r!'\rbono.to (CaC03) and co.lcium sulphate (CaS04) , 
neither of which ha.ve injurious effects on the consumer , but both of 
which cause hard.riess o 

1/hgnesi um(Mg ) is a conunon constituent of many igneous rocks and, 
therefore , very prevalent in ground wo.ter. Dolomite , o. carbonate of 
calci um and magnesium, is also o. sour co of the element~ Tho culpha.te - of 
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:mo.gnesio. (MgS04) cor.ibines with wa.tor to form 1Epsom snlts,' and renders 
the wnte;r unwholesome if prosont in lo.rgo a.mounts. 

Sodium(No.) is dorivod from o. number of the importo.nt rock
forming minoro.ls, so tho.t sodiur.i. sulpho.to and ca.rboncte a.re vory com.~on 
in ground wa.tors. Sodiun sulpho.to (Na2so4 ) conbinos with wa.ter to form 
'Glauber's sa.lt' a.nd oxcessivo a.mounts mo.ko tho wa.tor unsuitable for 
drinking purposos. SoditL'Tl ca.rbonn.to (Na.2co3 ) or 'bluck o.lknli' wo.tors 
a.re mostly soft, th0 dogreo of softness depondint; upon tho ratio: of 
sodium oa.rbona.to to the culcium o.nd ma.gnosium sa.lts. Wa.ters conto.ining 
sodium ca.rbona.to in excess of 200 pc.rts per ~illion a.re unsuita.blo for 
irriGntion purpososl. Sodium sulpho.tc is loss ha.rmful. 

l 11 The oxtromo limit of so.lts for irrigo.tion is t c.kon to be 70 pa.rts 
por 1001 000, but plants will not tolora.te more tho.n 10 to 20 ~rts per 
100,000 of bla.ck alkali (a.lkL-lino curbori ... "..tos o.nd bica.rbono.tes)". Fro.nk 
Dixey, in 1A Pro.ctico.l Ho.ndbook of ··du.tor Eiupply 1 1 Thos . Murby & Co., 
1931, P• 254. 

Sulphates (S04) referred to in this report a.re those of 
ca.lcium, nngnesium, a.nd sodiun, o.nd ha.vo been mcmtionod a.bove in reforrinc 
to thoso ro.dico.ls e They a.re o.lso formod by oxido.tion of iron sulphides, 
and, h&~co, it is not unconnnon to find iron in sulphL\to vra.ters . 
Sulpha.tes cn.uso porrnnnont hllrdnoss in wa.tor , o.nd injurious boiler sec.lo. 
Sodium t\nd rno.snosiu.""!l. sulpha.tos a.ro la.xo.tivo whon present in qur:.ntities 
of more than 900 pa.rts per million . The writors found tho.t a.cclir:1C.tizod 
peopl0 could drink water conta.inine; a.s much r.s 2,000 parts por million 
of f'.11 throo of tho principal sulpha.tos, but thC1.t whon a.11 woro prosont 
in qucmti tios ovor 11 500 purts por million the wa.tor wns corruuonly la.xati vu 
to tnose not 11ccustomcd to it. 

Chloride (Cl) is a. constituent of ~11 nn.turo.l wa.ters and is 
dissolved in Gmnll qunntitios from rocks. Wn.tors fromwolls that penotra.to 
brines or so.lt deposits contain largo qucmtitios of chlorido, usuc•lly a.s 
sodium chloride (common salt) a.nd loss commonly a.s cc1.lcium chlorido a.nd 
magnesium chlorido. Sodhun chloride is a. cho.ro.ctoristic constituent of 
sowa.ge .. o.nd cmy locally o.bnormo.l qua.nti ty suggests pollution from this 
source. Hawovor, such o.bnormo.l quunti tics should not, in thomsolvos , bo 
taken ns positive proof of pollution in view of the rnnny sources frora 
which chl.oride mo.y bu derived. Chlorides i mpo.rt a so.lty to.ste to wn.ter 
if pre sent much in oxcoss of 500 pa.rts per million . In southwestern 
M::mitobo. yvo.tors with a.s much o.s 3 ,000 parts per million of chloride :::.re 
used dome ~tioo.l ly, th ouf.<p nore tha.n 1, 500 pn.rt s per million is E~cmerc.lly 

considerpd undesira.blo. The follovving fic:;ures npply to chlorides: stock 
will roq-pir0 loss sa.lt if tho VfQ.tor boo.rs 2, UOO pnrts pc~r million; noro 
than 5,u~O parts per million is unfit for humo.n consumption; more than 
8,000 po.lts per mil lion is unfit for horses; aoro tho.n 9, 5oo ·po.rts per 
million s too much for ca.ttlo; o.nd moro tho.n 15, 500 purts por riillion is 
rexcessiv for sheep. Mo.gnesi um chloride, loss common than sodium chlor·ide, 
is very orrosive to metal plumbing. 

I 
\Nitrutos(N03) found in gr ound wutor uro decomposition products 

of oq~;a.n~~ rrntoria.ls; they c.ro not ho.rnful in thorr1selves , but thoy do 
point to trobuble pollution. It is recommended tho.t r. bo..cteria.l tost be 
made on w tor showini:; cm o.pprecin.ble ni truto contont, if it is to be 
used for omostic purposes. · 

l . - -- ·---
. ~arbono.tos (CC{)) in wo.ter a.re indica.tod in the to.ble or :mo.J.yses 

~6 fo.lkal nityl. Cnlcium and m.a.&;riesium co..rbonntQ oo.uso hardness in wcter, 
which muy oe partly removed by boiling. Sodium cru.·bo.w:..t-O co.uses snftnoss 
in waters ,'. and is ref !' n.~ 
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Bicarbonates (HC03 ). Cu.rbon dioxide dissolved in wo.tor 
renders the inooluble cEtlcium e.nd rna.c.~nesium carbonates soluble e.s 
bicarbonates. The latter are deconpo:3ed by boiling the water , which 
changes them to insoluble carbonates. 

Hardness is a condition imparted to waters chiefly by 
dissolved calciun and ma.gnEisium compotmds. It here refers to th~) 
soap-destroying povvur of water , that is, to the amount of soap that 
must first be used to precipitato tho o.bove compounds before a lather 
is produced. Thu hardness of wutor in its original state is its total 
hardnoss; and is class ified o.s 'permanent hardness' e.nd 'temporary 
hardness'. P0rmlm0nt ho.rdnooo r omo.ins a.ftor tho wator has beon boilad;t. 
It is caused by minoro.l so.lts that cannot be romovod from solution by "· 
boiling , but it cr.n bcJ roducud' by troc.ting tho wa.ter with 110.tura.l 
softeners, such as runmonia. or sodium ca.rbonato, or wi th r:u:my manufo.cturod 
softon0rs. Tf.)mporary hc..rdncss 01:.m be climina.tod by boilin~j , and is duo 
to the prEJsonco of bicarbono.tos of calcium und rrI.i.f}lOsium . Wo.tors 
conto.inine; largo qua.ntitios of' sodiur.i cttrbona.to o.nd smo.11 a.mounts of 
ca.lcium and mne;ncsium compound G o.ro soft; 'but if tbe lntter compoundc a.re 
present in lorr,0 quo.ntitior; tho wo.tor is ho.rd . The; follcrNi ng to.blo1 ma.y 

1Throsh,, J. c., n.nd Roa.lo, J ;. :F'a: '.Cho Exa.m.ino.tion of' Wa.tors and Water 
Suppli<;s; London , 1925; P• 2l e 

bo usod to indico.to tho dogroo of hardness of u wo.tor ~ 

Toto.l Ho.rdno;-;s 

Po.rts por million Churo.ctor 

0~50 ••••••••••••• . •••••••• Vory soft 
50-100,. •••••••••••••••••••• Modur~toly soft 

100-150.;. ••••••••••••••••••• Slightly ho.rd 
150-200•••••••••••••••••••••Modorcitoly hard 
200-300•••••••••••••••••••••Ho.rd 
:300 + •• ·• •• • ••••••••••• • ••• Very hard 

The above table gives tho g;0no r ally r:.cceptod figures for hardness , but 
tho peoplo of southwestern :Mi:mi tobu huvo bu come accustomed to hurdor 
waters , and the following tubl o, bo.sod on about 800 fiold dot&rminations 
of ho.rdnoss , by tho soo.p mothod, is moro o.pplicublv : 

Parts por million Cho.ro.ctor 

0-lOO•••••••••••••••••••••Vory soft 
100-150 ••••••••••••••••••••• soft 
1 50-250••••••••••••••••••••• Modoro.t oly ho.rd 
260- 350 •••••••••••••••••••••Ho.rd 
350- 600•••••••••••••••••••••Very hard 
500+ •••••••••·••••••••••• Excessively ha.rd 

Waters having tl hardness of up to 300 po.rts per million arc connnonly 
used for l aundry purposos 9 In southwostorn M.:'.!litobo., .hnrdnoss ranges 
from less tho.n 50 purt.s per million to more th.on 2,,500 perts por 
million . 

\ 
I 

I 
I 

I 



., . 
-~ ... -

PAR'I' II 

TOWNS HUS 7 TO 10, RANGES 
lflEST HUNCIFAL l :EH.IDlAU , 

(Oak l.a}:e Area) 

Introduction 

?.2 'l'C; 25, 
MANITOBA 

An i nv e l!tiga.t ion of the gl a c ie. l geolo gy n.nd the ground- wc .. ter 
resource s i n rmd noe .. r On.k L1.1.ke wns conducted 'by the writer durinr; the 
fi e ld s e~son of 1948 . 

Physictil Fen.tu.res 

The mnin topogr aphic fee,tur8 of thv Ocie Luke o.roo. i s tho v~" l l oy 
of Assiniboine River , wh.i c h is 8.bo;;_t c. mile wide. a.nd 150 f'oet deep . The 
Vf,l l ey wel l s r.ro gul li 0d. by short str oo.ms with wurow chr..nnols , c.nd the 
river itse:;lf follows r.'..n irr0gul r., r "H:i.l:.dL.·ig; course< o.lonr.; L'.. f l c .. t vr .. l loy 
f loor, rnnrkod by rt:kny Ox- bow l c.1:0s , 

J, r 0c e ssionn.l mor ~'..ino , compn.sing c. bolt of irreg;ulc .. r hi lls 
h o. lf fl. mile wide , tr0nds southor'.st r.'. crons tp •. 10 , r ge . ~ ti . O(\.k L~'.!:c; is 
5 miles long 8.nd 3 milos wide . Two sm:· .. 11 •..;rookn o;npty into it on its 
wos t sido . The le.kEi drr.ins throuf;h r. low mc. r sh [\. reo. to l' l um Lnl:os r.nd 
i n t o Plum Creek , which omptics i nto Sour i s River . Tho l a.ttc, r followr:; r. 
shn.llow V"'. lll1y thi:i. t cros ses the south< ~ '.1.st corm..1 r of On.k Lo.ku c.ro::-. , i:1 
t p . 7, r e:;o . ~2 .. 

Tho cmtir {~ n. r ec.. wn.s covr~ red 't·y ;-" l c.cfr.l I.:.~ko Souri s , s o th'.°'.t th '" 
g(:Jnern. l topogrn.phy i2 th~.t of r.. gorrt l ;.r r oll ing p l c .. in with c.n r.tvo r: <;1.: 

v l i;,i;n.tion of 1, 410 fG0t ~'.boyro s ei.:~-l 8vc l . L be l t o.:' s r..:nd dunes ::-_bout 6 
mi l e.s wide t r ends southt-A;. st c .. cross tt c-, ::-. r 0c,. Thc;so c'.uno s o. r o for th <, 
mos t pc.rt c ov o r 0d with S1~1c. ll popL .r t r et.s . 1'he growth ot V0b f) t"'..tion o- ·. 
the dunes hr.s r ot o.. r d0c. I'li i;rt•.tion , but :;,mch of the, bul t is wD.s t o l c.nd . 

lJ..g e 

RecGnt 

Ploistoconol 

Upp0r I 
Cretc. ceous j 
o.nd ' 
Pn. l eo cene 

To.'b l u of ForJYlc.tions 

For;nr.tion 

Alluvium 

Lo.ke d epos its 

·1· StNt::m- :r, id.,.m~d ~' s ilt, 
s r.l.d c.J1.d 6 r "zu l 

tSilty c l ny s • .fine s m:ids 
! c.nd si l ts , dunod sn.nds , 
II c .. ssorted s r.nds c.nd gr ::-.. V•3 l 
in bt:10.ches c .. nd do l tc.s 

Thi ckness 
(Fo t,t ) 

0- 50 

! -------------
Gl n.cin l drift 

l 

Till , cle.y , sc.n0. , 
gr o.ve l, -boulders, 
c.ssorted s o..nd c .. :id 
gr ::".~.'o l ir, ou'bwc .. sh 
p l :;. ins 

Turtlo I\'l.ountn. in;Sr,ft shn. l o , l i gnite 
Ro.venscrc..g l beds , fi~0-sr~ i~od 

Bo iss uvf..l i n 

· vrhite to yc lLJv,rish 
sc.nc". f\nd .'.l~'nd r.:; ton0 ; 
g n :oni cll r; r 0y s .::..nd
s tone f' .. n:: s c-,n<l 

0- 400 

300-400 

100 



J .. ge 

Uppor 
Crctr:'. c eous 

, I 
j 
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FormLc ti on I 

Ridin;; 

! 

! 

~- t . 1 1oun c.1n 

1 
! 

I 
l 
i 

I; 

1: 

i 
Vermilion Hi ver l 

I 

Fr.vo l 

Ch11rc.cte r 

Upper bods of modium 
to lii;ht gr ey, he.rd , 
siliceous shc.les 
( Odo.nc.h shr~ lo) , with 
some thin l a.yo rs 
of fi !:c , b l ue sr.nd 
r.nrl bentoni to beds; 
l ower beds of 
slippery clny sha.le 
thr. t tenc~s to slump 

Dark 1;; r e~,1 f'1nd b lc.ck 
she.lo; c.Jnprisin;; 
thr~JC mcnbers : 
Fe:n.binc. ( d[~rl: sh~·. lo, 
nw~-s bcntoni to 
b!:'.url s nec.r br~se); 
Boyn~. ( t; r r:Jy , 
c~l cc.reous sh~l0, 

non-00. lca. r eous 
d.".rk she.le nec.r 
·0° so)· ~"'~ ~·o rden 1,,,.. , ~~.i.l ~'- J · . .. 

( culcC'.roous s-pock
l e ,:. sho.lo, ovor l y
in~ rl~rt ~roy, non
cr.l cr.reous, bloci-::y 
sh;:-. l o with thi:1 
pf.'.. rtin;_; s of white 
S C'..fr'. ) 

Grey sho.l o with whi to 
calcc.reous :OJRtG ri~l; 

s vn to bo.n1l~ of line 
stono; sorno bentun-

1 H o 
i~~~~~~~~~~-r-

Lower o.nd I A~hville j Dn.rk t;rcy to blQ.ck 
Upper Cret. i 1 sha lus with silt r.n,~ . 

• aceous I s and~ 

i 

Lower I 
Cretc.c1 $wc.n River 

eous i 

i 
Juro.ssic 

i White tu gre en 
i 

so.ndstono, 'blc~ck 

she.l ei a.nd silt 

I 
i Lic;ht grey to r od · I shule, cnlcnreous 

su11dstone , grey t (>°. 

buff to brown 
shBlos, li;ht grey 
1 i 1nc s to no o.nd 
snndstone 

Thic'.:'noss 
(Feet) 

1,000 • 

80 • 

19• • 

150 • 

40 • 

50 • 

380 • 



Age Forrno.tion Che.ro.cter 

I 
Thickness 

(Feet) 
I 

! 
Juro.ssic or Aina.ro.nth ·c ed. beds o.nd gypsum 220 
eo.rlier 

Upper Cretaceous she. les of the Riding Mountain formo.tion 
underlie the Oak Lake area and outcrop along the vo.lley of Assiniboine 
River. In the northeo.st, these sho. les outcrop or are covered with 
only o. thin mantle of soil. Elsewhere, the shale is found in drilled 
wells o.t a depth of nbout 100 feet . The supp ly of -wnter from this 
sho.le is salty or alkali and useful only for stock. 

The Oa.k La.ke a.r ec. lie s within the bc~sin of gl o. cir~l Luke 
Souris. The surface deposits a.r e l ake so.r.ds, silts, o.nd clo.ys , under
lo.in by glo.cial drift that varies in thickness from little or nothing 
in the northeo.st to o.bout 150 f ee t in . the south. Bored wells, to 
depths of 100 f eet in tp, 10, rge. 22, penetro.te glr.ci a. l till of which 
two types ri. r e in evidence: C. greyish buff, ·so.ndy till vei.ryi ng in 
thickness from 10 to 20 feet, o.nd, underly1~g it, o. more compo.ct bluo
grey till. Neither of these tills is apprecio.bly permeo.blo, but both 
conto.in irregulc.rly distributed l enses a.nd pockets of s c.nd c.nd gr o.ve l 
thi:,t conunonly yield highly minerc.lized vmter. 

The glo.cia.1-lo.ke s c.nds c.nd silts vo..ry in thickness fr om 
a lmost nothing to o.s much a.s 40 feet. The sands a. r e dunod in o. bolt 
6 miles wide trending southe~.st through townships 8 crnd 9 a.cross tho 
area.. This belt is mostly wn.sto lo.nd. The so.nds c.re po rous r.nd yi eld 
o.n o.bundo.nce of good wo.ter, which cr...n be r e cover ed in c.n economico. l 
wo.y by meo.ns of so.ndpoints. 

A r eces s ionc.l more.. inc, which formed c. t the edg0 of o.n ice
sheet tho.t moved from the northeo.st, l eft· c. belt of morc.nic hills 
trending southeas t ~cross tp. 10, rge . 24. Loke bed sc.nds a. re very 
thinly distributed eo.s t of the morr...ino. 

Alluvin.l deposits, me.inl y of r. silty nc.turc , a.r e found in 
tho vo. lleys of Assiniboine c.nd Souris Rivers. Few wells ho.vo been 
dug in the alluvium, and its wc,ter-bec.ring cho.ro.cteristios two not 
known. 

We.tor Supply 

The water supply i~ the Oo.k Lo.lee o. r oo. is derived from three 
principo.l water-boo.ring zones. The uppermost zone compris es l o.ke so.nds, 
which are duned over much of the central po.rt of t he c.rec. . Rt~inf:::.11 

soaks immediately into these so.nds, which yield their w::1.ter roudily . This 
wo.ter is ho.rd o.nd clea r, nnd sc.ndpoints are used a. s the most so.tisfc.ctory 
type of well. Shallow, dug wells i n the sands a r e unsc.tisfc.ctory boca.uso 
they co.ve in frequently i:mcl o. r e subj ect to freezing during tho winter 
months. 

Deeper, dug or bored wells r eo.ch the second vro.ter-beo.ring 
zone, which is found in l enses o.nd po ckets of gr ave l within the under l ying 
glo.cial till. The supply is w .rio.ble in quo.li ty o..nd quo.ntity • Al ko.li 
wo.ters are commonly encountered, a.nd the supply rnny diminish so tho.t thesEJ 
wells o.re gene r o. lly dry during periods of drought. 

·. 
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Drilled wells n.re no t numerous• They c. re in us c r. lont; 
the on.st side of th(i a.ren whore clug wells do not yi0ld o. sufficient 
supply. Th0 drilled wells o .. r e sunk into b odr ock .. which li e s r.bout 
100 foot b <; l .Jw the surf':'. CO of the ground. The wat e r is u s uo.lly undGr 
suffici(mt · hydrostc.tic pr ossur0 to ris e G.bout 80 feu t in the: wells. 
This ·wnter , which is th::.t of t he thir~ wo. t or-bur.ring zone , hc. s c. 
hi6hur minor n.l c ont0nt t hem t .ho.t of the 0ther zones .. I n r.1ost wulls 
it is salty, r.m1 is usci'ul :mly for watering stock . 

To¥mship 'T, Ro.nge 22. Tho ~urff"- CG ._i f this tu1,1mship is 
covoro::l with-srlty 11.1custrinc depos its. Thostl are shr.ll oirv .. '.· .. •v~l : .. r 0 
umlnrlnin by 10 t .) 30 f oot of ye llow cl r.i..y , which is porous o.n<1. will 
yi ol d c .. supr l y of potl\ble w'.·.t e r suffi cient for c:o'.'.!wstic usG . L(;. r .. s1::1s 
r:.rn~ p.)cl-; nts of s o.nc1 ::i.nd gr c..vo l c. r t- o. ls o f)un·', in t ho yolluw c l r.y , 
-: .. nr! r.1.rc a s-.iurco of wn.ttir . L dug woll 30 foot uoor or l ess will, 
th,:, r ufor o , pori-.:ltr1:.t(i tho fir st wo.h , r zo:rn . Such wells !X\Y go ilr y i n 
dry a ec~sons ,; r f r oe z<> during 0::rnoss i -_ct:1 l y c0ld winters. 

Tho yellow clo.y is un~.o rl r-.. i n by c. bluo cl r.;')r , which he. ~ 

n.n c.vorr.. ge thickn0ss ;Jf 60 feet . J, s e con:.1. w2. t e r-b0arin[; zone i s fonrd 
a t tho cuntr~ct of tho 'blue clr-_y c.nrl. the un~lerlyint; shn. l e . Du[:; wolls 
t o tho tor :.if tho ~ho.1 0 should. yiel -:-'. c. supply of wo.tc-ir , b"..< t it mccy 
b0 c.ll:rtli . In S .w .-f s ection 26 c. dut; well 54 foot door r or.chos tho 
c0ntr.ct :Jf thu bluo clc.y r.~ncl the s hr. l o . This well yie l :~s o. supply l)f 

h o. rel aw1 cltinr wa t e r , sufficient for rJ o!!'.e '.i tic use onl y . L r'.ug, wull 
60 fo ot (l0ep in N . E •4 s e ction 2?. wc..s o. sourc e of ht•.r ~ ' cl c:::-. r wc..tr::; r, b1i.t 
is nu l anse r i n vxistenc c . 

Be<lN ck lios c..bout SO feet b 6low thG su rf ,:.co in this 
t ;;wnship . Soverr~ l we lls a. re clrill(;d i nto the b~.clrock , which is tho 
gr eyish-gr o'<m shcd e ,>f t he u1 r:-n r rnonber of th0 Ri:Un0 Iv:tmntc-.i::i. f , -r~:,1.ti .n . 
Tho clrillec'. wells suPI; l y s 1:i. lty wc.tGr thnt is used ~.mJ.y fnr s tJck . Twv 
-lrill0d wells, 150 f eet "1rn~ 1 60 fu .. , t dGer i n sect i ons 24 n.n':l 33 1·cs ~ ucti·,-o .. 
ly, yi o l (:. :-.. sufficivnt supply uf' soft wr,,te r. Thu dour0st ~'. r i lL.1 · : well 
is 390 f c·Jt, r.nr1 the we.tor ri se s w:i.thin 8 0 fo•:-t ::if the cur.fr.co. I~1 

section 9, r.. drillod well 170 f oct door yiolde.1 v.,rr~t tJ r undor sufficient 
subr..rtes i o.n rrossure t J r cc is o tho wP .. tc7r t o 20 f0c,t bn l v'N tho svrf".'.c u lf 
th~; gr oum~. . Wi t h i n the first yeo. r the p r e s sure ·:~ roppod , c..n(~ tho v:o.tc r 
n ow c unus Jnly to within 7C f8ot l)f t he surfo.ce . Simil~'.rly , in s c c t i -.:i11 
1, (.t drill o:1 we ll 220 fE; c t (' .. oc.p ci,countcr o'~ i,mte r un:lr~r suff'iciont 
subc.rtosin.n pr ,3ssur0 to r ecccl-i t:.; 'Nithi n 12 feet .Jf the r;urfe. c e . but 
subs 0qu ontly ·.~ r ·Yrpw1 t o 100 f oGt bc luv.r th;.:; ~urfc. cu . ;.. d r i lldc'. w<J ll, 
154 f oet doer , in SC;ction 15 c r..n EJl.'.si ly b& rumr.-0:1. r~ r~r1 m!.c~ c. dry hol0 , 
480 f 0et door , wc. s drill ed i n scctio:1. 16. 

S ouris Elve r is !'. s ource •:>f stock V·mt e r ·~ur in; tl1u su!'lmcr 
n0nths. In dry so~::.son s n. su.1 i.ly of Ijotr..bl G V•rr_tt; r for c~. o:·:\U stic use cc.r.: 
·bo obto.incu by d i gfI; i ni; shnll::.vi i.volls in scmds : ... ntl i::. lluvi111;: r. .. 1 011;~ the 
edge uf t he rive r. 

Tovmshir 7, Runge 23. Sc.n<ly , 1:3.b..J - ·"e..:t 'lepos its of i:;lc,cir. l 
Lo.ke Souris cov-e r t h is towns hii:; . I r! the southe_,rr;. h:?.li' o.:r~:'. i:! the 
northwos t gunrtor :.;f th,; t ownshi ;;• , the s 0.n--1 n ve r c.gtJs 20 .fr:;c:•t L1. thicknoss . 
This s c.nd. is fino gro.inuc, , o.n~l o.11 r o. info.11 i~-;-, ·::.c",int;.;,ly S ;)(t~:s int J , a.ml 
moves fr e oly throu ;_;h , it. S r:\.nr~ro i nts o.. r <l driven 20 feot or m0rc i?:1to 
the s c.nc~ , o.nrl n.n o.buncknc o of W!\tor is o:;t f\. i ne.1 . The w'.1.to1· is hr.u··'. , o.n·l 
the perce ntr...t:;o ·.Jf r1. iss o l ved s o. lts is neg ligib l e , S ·J thC.t iJcsiC.es ·~;.c i nG in 
r.dc quo.t o suprly th(~ wr:\tc r is c. ls c, of exc e llent quo.lity . 

In t he r0no. inder of tho tovrnshir , vm.t e r is ob tc..ine ·:1 f r ulil we lls 
thnt r. .. vr, r ag;o 20 f eet in depth, cm-:~ e.r e clus into till below tho surfr\co 



of the sr.ncls t The, sur·i:- l y fr on then is !i'Jt suffici0:-1t , c.nr~'. :·!':' .. :ly o.:rc 
n .. )t c'l.oor on1.mgh r .. 11.~ c.r 0 'lry c1ul'inc t h<; '>Hinter n0nt:1s . 

In ~ection 1 5, rt \'Te ll 140 foet dr;c:· is ·lrillo '. ·10 fvc.t 
into borlrock , o.n~l. yic l .ls sr..lty we.tor thc.t ris es 1 5 f oot i'r0;-t tlic 
surfc.c o of thr) t:: ruun : . In sG ctiuns 27 , 28 , 34, r..n . :~ 35 o.rc wells 
drill6r1. to r1r.:!pths Jf 120• 1 25, 140 , ':'.n· ~ 132 f uct rr.:: s::·o cti ·.-cly . Lll 
c:rillocl vvo ll::; yi6 l c'. s cc l ty wr .. tur usofu l f J r stoel: only. Du,_:outG '.\Yt .. ' 

shri.ll ·:>w rlu{. wolls e.ro r .. l S·) us0:', t _, c .. u[nt.mt tho supr l y ·;;h:.rc; s :1;:1..1 ~:·:;i:rcts 

cn.nn0t bo u iv;::'. . 

Town.ship 7, Rr..i-'r{:' ~~~- L0 .. ko - 1.:0(1 sr.r-::1s for;·, the su.rfr;..co 
:"'c0rusits ·Jf this to'Wr'.shir . 'l'he rrn sc.nc'. s hc.vo been trcms~o rt•):: 't·y the 
wind and a re bui lt i nto dunes . .i\ll the ro.i n fa. ll:ln:; on tLe t ovmship 
is inuned i ately n.bsorbed by tld~ porous s 1:rnd , whi ch j.s e.s m1ch as 50 f eet 
thick in some s0ctions n.nd j s o.n excellent e:.guifcr, sn.turo.tf1d with 
hr.,rd f,nd cl eo.r v,rr,ter . ~-:~'.tcr suppl y is no probl em . S11nc:points ~r.n ·o e 
used anywhe r e i n t ho township , r.md tm a.bundc.nco of goocl vrc.ter is 
obt n.intid . 

'.ro,msh:i.p '1 1 Rr,nge 25 . Th0 we. t(;r su·2ply of this townshif 
is not ,,_ problom-;--oe~uso-tTiosu-rf~·- c e depos i ts a.r·::. L'tke - bod rc; :·.nc".s , c'1hfoh. 

form a.n oxcolle:nt tlquifer. Sm1dpoint i,<ro lls, vn.r y i ng in depth fr orri 1 2 t0 
4: 5 fo ot , (:.re in us e throufh out th.;; tovmship . The wn to r pumpo'l f r om th•; 
sn.nd is hard a.nd cl"'1o.r , c.110. in sufficient qur. .. nti ty to suppl y laced rl>C;Cid G • 

Tow11ship 8 , Rc.ngc 22 . Tlrn ·s urfc .. cc deposits in this towr;,shili 
o.ro l acustr ino s1.wds a.nd silts ;- i _ the is outh h • ... lf tmcl L:.lon[~ .l:'l um Cr c,c;J. , 
t hoy r.rv silty. Tvro \'mtur - bvJ..rint; zone s o.ro knom1 . Thu upp.:.,r Z'Jno , i:1 
ye llow c l ay i s ranched by dug wells , from 12 to 25 fout ~c0r . Lo~s~s 
e .. nd pockets of s a.n:l c, r G oncounturert in th\~ yellow clo.y, ::·.i;,.~l t!:1.Jfl"' y:i . .-.. l r.~ 

n V"tric .. bl e supply of we.tor . Dus we lls in sectioi·i 6 , or.e 1 6 foct .-'. , .. "P 
o.nd the other 21 foot de uh 1:.n:: both sufficient for 70 .hcc.::::'t or more ;>f 
stock • I r. section 4, dug; wol l s ?. O c.!·,.d 25 foct dcop will yoild ;~ l i ttl,·: 
more tha.n a bc.rro l r. d0 .. ;/ • 

The s e cornl w0 .. ter-'t1oc.rint; zone is i n tho s .:mth hcc l f :Jf t;}i,,; 

tovmship , c .. ~.~d i s a t the upp0r stirf'r~ cc of the bedrock , ·which li t,C 100 fr,,,.,t 
or :nor e below the surfo.co of thG {;r vun.1 . 'rhroo dri ll t,<:'. wc;l ls r cr .. c l: c1·1ir; 
zonr; • Ono , l~ f eet deep in s e ction 2, yiul ds r- supply ,f p0tr:.:J lf:l 'Vmtor 
that CE' .. n bo us0cl for domestic pu rpo ses r.nr. stock . ,". !1ot'.lur well , c1.rill •Jc1

. 

in so ction 4 t o c. depth ·)f 1 71 foot , yiolc1e sr.l t:f wr.t<ir . 'l'ho t:·1i r d wdl . 
i n section 9 , is !80 foot t',cop ur.c. yio l ds o. sufficiE.nrc supply of' vf'_·d~c; r 

rich in sudiun so.l ts . All thr oe W(; lls r..re in bedrock , o..ncl tho o.q ~j_ f,;rs 
i nto 1;irhich they c.ro dri lled yi e ld ·~;c-,tcr under suff i cient subr,r tf.:sic .. n 
p r essur e t o ris e in the cc sing to within 12 or 15 f oot below tho surf~co 

of the gr ounc . • 

The contro.l p£.. rt ·:Jf the tov.r;:iship is i:~ oiunecl. S~'.nd a.r ec. , :~.~~/. 

tho north pr.rt is mo.nth;d v-ri th ld:o- b od sc.nds . Thesu surfo.c u tl0posi ts 
a.r o 10 to 15 feet deep on tho r .. ver f.'.gG c..1.tc1 'ND.ter is obtc.. i norl frorn tt0:·;;. by 
menns of dug wells, most of which supply suffi0iont wC1.tor fo r 100 hor,_c'. 
of stock . I n the north p:cr t of the tovrnship , th0 w;;lls o.re clttg i ntv 
so.nn which overlies blue clf.y ~· .. t :.'.. depth ~)f ctbout 12 feot , T1 to we.tor 
supply h er e is UY Cellont du. ri~1g wot yoc .. rs. but c.u r ing '1ry yccrs a.r;; in 
tho winter months , ospe cio. lly Fobru::· .. r y c.nr1 Ho.rch, tho we lls will bu dry. 

Tovmshi p e, Rc.nbG S 23, 24 , e.nd 25 , Thu s u rfo.co ,}or:u~i ts •.Jf 
theso three tovmships c. r c winrl-blovn~1strine s c .. :nd , ·which in sr)mr:l scctivr,s 
f o rmed so.nd dunes . Tho lo.m~ b ordering Oc.k Lttke is often fl o.:;,~o <l . 'l'hc 
s a.nd throughout the throo townships , is o..n ex.c e llunt v~uifor , ::ml thor0 
is no wr,ter problem . Sr.:ndpoints r. rEJ c.ri van into. the surfe .. cs s::>.-...-; '.s t-.:. r:. 



:~ orth .J f 25 f eet or mo r e , r.~nr. (\ll .,_bu:ri::r.nc o of hc..rr1 , cl er.r v.r::-.t•:.r is 
pur.i.pec1. f r oT!l t herri . I n sor•te sections , we lls .'.u g ·:ml y 10 or 1 2 f eot 
into t he s nn' y i e l ·'. suffic iont w~.tor , l iut r:co.y g~; ~ry ~.s c. res Pl t .Jf 
l owering Jf t h o W!t or - t o.bl e in ~ry s0c. s uns . 

T.ivm sh i p 9 , Hr.nee 22 . The sur f:1 co c~o:r jS i t s of thi s 
t..Jwnship o. r o l a.ko - b0-:; si l ts o.n '. c lc.ys • I:ri t he s outhwes t corne r 1 

in s oct i ons 5 r.n·l 6, o.r o l e.kc bL. '. s rm ··.s thc.t h'.:VO b c·on '.tm.o ·.~ . 

Two princip:l l w:·.tu r - rioo. r ins zones c. r e Jrnovm i r. thi s 
t:...wnshi p . On o lios wit h i n 20 fo0t uf tho surfo. c o , :-.r,·~ i s r o-:;.chv~ by 
woll s , 11 t o 20 f oot "'.oor ~1..·c1g thr 0ugh the s ho..11 ;w silt s i nto tho 
nn·-1.orly ing c l o.y . Tw,1 ~ u€,: w,1 lls i n so ct i oll ?.G , .m(J 3 2 f ,,ct c:.n'. tho 
uth c r 29 f eet 'leep , r.r ;,, r e1 ort0:'. t o t r~ ·1u~; in ~/C l low c l c y ~.n:·~ t0 ul:it~:i.ll 

hc.r·' , clcr,r wn t. o r f r y-,1 t he upp:: r w;:.tu r- licc.r i ng zone , 'l'hu suprl y i s 
linit r, •1. , r."1"', mr.y be i nsufi'ic:i.cnt b: ·".r y sc:r.so;1s . Du gouts r. r 0 nc c cs s t, r y 
:Jn mo.ny s ecti .Jns who r u tht; w'J lls t hr·.t t1.t1~ thli un~c r wr.t_,r- ·::Joc.rint; 

I .. "' 1 t• ) 8 . z ,:mo r, r o u s ocl . n 11J . r:. . 4 s 0c :un . , vrc ll s 1 5 foct .1. •Jor iJ. s L1;,~ s::.;-1,·: .. . , Ln;s 
yit:1 l (.~ o.bun .'..f'.nt ·Nc.te r , 

A sc; c ord wr~t8 r - bC1'.rin;; zone consists uf l r.<rors or. 10:;.: SL.G f 
fine S (~r,·:~. s c..t ~r:-. ri r.bl c ~opths in b l uo cl r~y . Tho wr• .. te r is vc.r i'tl L ; :L!, 
gtw. l i t y . J.,_ boro.l wol l 112 f oot ·1.0.:''l~ i n S . ,~ . ·.l- sc ct i or. 24 yC:i l ls 
c.bunc'.n.nt wc,h; r with o. su l ihi.ir o ~ou r . B::i r rJ 1

. we lls 66 , 75 , C' f) , ~-Vi , ~.L' 

98 fc0 t c".u1:1r c. r o r cporto::l l"nr (:)c~ to th( s 00 )ll ... , wr~ to r- bt,r~ril1;; z·)no . T!o.c 
wnto r s upp l y is o. l wr.ys suffi c i ent . : , n.'..~ ire m-Jst vmlls thu vr~.tcr is 
s u itd;h : f ·) r both 'lonus tic f'. ;1 .·~ stoC'.k u s e . 

T.)wr:.sh i p s 9 , Rc .. ~l[~(; 2 ~ . .!. I r. t r•' .. t p: :.rt of this t,)vf.nshi;· s ,_:.i uth 
J f t ho Cr.nc.t~ i nn .l'Jc. t :ionri.l r e.:i. h r..·,y1 t llc. irnrfc. c o t~OF).Si ts ::-.re; la.c11:str inc 
s o.nds , vrhich r.r c dunec: , o.n~~ thn a r or:, is rnos tly wc.s t e l nn'. • •:;,._t or s11rr l y 
is no iJr o bl, om hor c-;, r. s ·,'lu lls usi nr-: s c.rn~ro int s c.n•1 -1.ug we ll c n:vcr '."',~in :: J. O 
f.:-,e;t in 1.'certh cc~n supi.;- l y suf f:i .. c ient ·w:.-. t <:J r • 

Thu r o1ru:d.nC.o r o-;· tho t ,;,1mshi p is covor e·'. with s ilty r..nr1 
s ~ndy l nko - bed do1osits , ~lich r c.ngo i n f(;lrth fro~ u l moct n0thi ng t o 
mor o t han 1 5 foot . 'ilo ll s f. r o c' u g 1 0 to 1 5 feo t i n.t o t he sur f'c. c o sc.nrl s , 
and su f f ic.i on t hr.r (: , cl of'.r ·Wf'.tor is obtf\.ir~.O '..·'. . I n s0 ctions 28 r..nl 2 ~ , , 

s cndpo i n t s wur 6 -~ ri ven 28 ''.n::.l 20 fcfJ t rc:.:s1-.~ e tj.vc ly to obtd.n we.to r . Whcr, , 
t he surfn c o s oJ1:1.c o.r o not tr,:i cl-~ cn;iut:;h to y:i0 l ,1_ a. S"tl.f r l y of wr.t<: r , 'No l ls 
mus t b e sunk t u o. se c un;: vm.t 0r- b;.•f.r i ng zone i n l enStl S of GP.n':'.. i n the >:· l tL 
cl£1.y tho.t u n•'.orli i:;s t h0 tovm:5 hir • In N .W . ~~· s.s cti .. rn w. c. vro l l 25 f\;ct 
'leq; r •)ctchc,s a Sl'\.n:! l ens in tl1b b l uo clr.y,. r.-.n--1

• su~:;r li o i:i s uffici.:,nt v.mtor 
f or 40 hon~ of stoc k . In so ctio~ 24 ~ wel l 43 f e0t dee; n l so y:io l ds ~ 

s uffici en t s up]'.' l y r. l th0u gh i n thG s c,mo so ot i on c. ho l <; 120 :::«,ot ·loor i s ,r~' · 

Well s 85 n.n.l 88 f eet · dce:p r.. r e <lug i n secti.Jns 35 c.n:: 36 r c.sr.cr:tively . 
They r ec C'.h blue cl '.c..y , nrn.1 y i o l <.1- ::.iimi:"Lt~nt hr, r-.i. , cl r;'.). r wr.ts r . 

Towns hir 9 , Ra.nge 24 . J.rec~s (Jf :lun o '· sc.n ~. 0f vs.rif',bl e thic1.cn <..;s s 
occupy much •)f t his t.Jwns h i r . ·s oine we lls ·~.ug 20 fee t c'.e,;:i · c:.re t.mti r o l y 
i n S l'.n<~. , which yic l '.s abundc.nt hfa r d , t~ l mH· v;e.t e r . Du ;:: ·wol l s )r' well s 
u s i ng sc,n:1.J.uints , o.n.'.. r:. ver<:.'..gint; 1 2 t.::i 14: foct in ,'.c:pt h a.ro the c :mt:"TJr)n. 
mc::f.lns of supr l y . Nowhere in the t.y~mshir i s th-:; w:d:;o r sur; l y l imi·co r~ . 

Townsh i p 9 , Rc.ngo 25 . SurfC\. c G depos i ts of l nkt) - bo: '. s ~.::-1,~s 
fo r m t h e upro rrnost wr.to r-bor .. r i nt; zono i n t h is tovms h i r . The s-::· .. nds :::.r'-' 
du nec''.. in t he no r theo.st gu<:-. r to r o.f tho tovmship . Sr.m~r'oints a r o not use 1

. , 

;~n [1.l:o quo.t e su n. l y ·J f hr.tr l'., c l t.:c. r vn\to r co.n b e ·)bt o..ino '. c.nywhor o i n this 
tovmshi p by moo.ns of du g well s o .. vu r o.ging 15 fe0t i n derth . 
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Township 101 Rr.ngo 22. I n tht.t f-2. r t 0f this to':;ni=;llir "tort1'1 
of 1.s siniboino River, t ho s urfr.. c o der·osits ['.. r u uuti:rc-.sh grc.Yo l s , ovl:icli 
fo rm n.n oxce ll ont c.quife r. Du g we lls, 15 tJ 2 0 f o1.t ::00; , wil l yi,~ l .' 

a. s ufficient supr. ly of hc.r .~. , c l cr. r vrr'.to r. I n t h e r0Ill.f. i n •'.or .;f th1·; 
towns h i r , t wo wo.te r-bor. ring z..:mo s hr.vo b een tho s ource .)f s u ;_Y1 l y . 1':; ~~ 
urper one lie s within 30 f eet of th0 sur fr. c c ::m~1. mcmy wu ll s c. r o r o: .. ·; r t• :., 
t o bo dug t o it. The BUTJ.. l y is V[~ r i.c,b l e , r.s tho r. quifor is i n y1e:ll.·)vr 
clo.y r.n~l cons ists of s r.n·1. :rockets c.nc".. l enses. i~ llmli wr.tor is r c}_:vrt:·. l 
t o b o purr1red from thos e wells; tho dogr co Jf mi ner c. l cJnc:ontr r:.. t i.Jn i s 
V(lric.blo , but ns o.no.lysos o.r o n::i t n.vo. ilc.ol o a.n oxa.ct i nte r 1:r e t 'J..ti'.)r, 
cnnnot be g i ven . Tho wa t or GUFf:l y f r um this s ourc €J is not ·~OJ. c~1~,r..bli:: ; 
somu wo lls will vmtu r 50 hec.r1 of stock c.nr~. other s o.r o uft on clr y . 

Tho s EJ cond wr..t or-be-:-.ririe; zone li e s ~t c.n r.V\; r q;o ·'.EJ~ th _,f 
90 fo ut b e l ow tlw surfr~ c o of t lw groum~ . 'rhi s c. qu i fo r is c. b<:;,} Jf fb.0 , 
bl r::. ck s c.nr1 u nclorlying; b lue clr.y . L.n c.bundlmc o of ;·otc.bl o w·c.to r is ''--
r e cove r ed fr om t heso wells . 1'bo i r on c 0ntont i s high, but LJt to tlw 
extent ..:if b e i ng hc,rmful f ;w ·~~umostic usE; or lD.unclr y J!Ur~.:iscs . 'l'hu wcl l n , 
on t he o.v0r Qge , ~r o two-thi r~s full. Tho l imi ts of thi s ~guifor ~ rG r ot 
defii10 ·~ , but w0ll s £. r e rr:·r1 orto~1 t o ho :1Jtg t j thi s 8.qu i f•J r ir. s u ct iJ:!:".~ 5, 
6, 8, 10, nnd lg. 

The r o ::i. r e t·wo drill <3 C'.. we lls ii: tho t •)vms hi]. • O·,:w L ; S .B , -~. 
s e ction ~4 is 90 f eet d oor c . .r;M. t ho ot her, i n E . IS .

1
; cf th :. S".,:!u c•.: c ·c~.- ·P 

is drill ec~ t v c. c1o;;th of 50 f oot. Both wo lls y i .::. l <.1 h'.:'.r ~1 , cl ,;:-. r '.V'.'.t c r , 
su ffici ent f or a.bout to hen..". of sto ck . 

To·wnshi l:, 1 Q, R(:',ngo 23 !. '.rhe ui-:;_-or mo s t vr., tcr-bc::c.r inr; z·Y·:,,. .'u · 
thi s t own shi: i s in y0 ll0w cl r.y , which u nC.erli GS ~'- thin wr.ntl 0 uf 
\\Tt:',to r-la i •"'. c1c1.osits , un('. i s c.bout 30 foc t thiel-:: . v:·o n s o.ru 'lug t0 ·'!c:, tha 
jf lti or 28 foEJ t in t h o cl r..t;y" , an ·'. most vi' th0m lJbto.in ct pv1. s ur~ · ly .:if· 
wo.tc r n l t huugh comm:ml y it i s c.l lml i. Dugou t s c.n:. nucoss!:'.r y t .J o.up:~-1.'J::- ~ 

t he surp l y i n sone socti•Jns. 

Tvm wo ll:s in t ho southco.s t qu'.lrtor of tho tovms hij_-. ::er,; 
r·1.:u:lr i ng, wo.t c r fr vr.i the scc -.:;n :: wuto r.;.b t,o. r in;; w nu , r.s ck scriboc. f:.i r t r . 
ie, r ge . 22. On0 i s ~ ~rill c~ well, 116 feet !oor , in s uctiun 1, ~nl 
t he• ot her is r. (~ut; we ll 90 f oot · c1oq; in s oct i on 1 2 . Tho l i:-,tt0 r yic l ~l s 

c. l ko. li vmtor. 

Bl ue c lr.y, with c.n r.vu r q;u thicl~n0 i> s of ! O f cut , un::o rlh~ s 
yellow clo.y i n t h i s t ownshi [.- c.t c. Joi ... th of 30 f •;c >l~ •Jr n.:i r o . L lHH30S c.r.·.: 
s eams of gr c.vel ar~ onoount c r eJ. r:.t v r..ri'JU S c'..e; .. th ::; in th t:. bh.!0 c l ay ['.,:. ~ 
yiel rl c. littl e wn.ter. Wells, n:·:r0rc,d. i ni~ 45 feot in 'e1t:•. :,'_re :luc i d:;;.' 
t he b lue olo..y n.n.l y i oL ':. o. s r.10. ll s u1::J l y ·:if s li1;)1t l y r.13rn.li Wt'- i~ .... r. fo 
N .Vl . -} s e c t i on 1 6, a (lUl, we ll 61 foEJt ·lr·JO}.: encounters c. ro l e.ti vely :;1i ·,,1 
n.quife r i n th0 b l ue clc.y, whi ch ~;"icL"s h:;i.r·: r~n,1. c l0'.~ r vr1:.t,, r . I n t ;·t<l 
s am8 s ection, arl-1 o.ban~'. 1.moC. woll, ~00 feot ::ce; , i s ru1~ ::irtod t .. .i h·~y;J 

been clrill e·~ 100 foot t hr out;h lllt.~c clo.y, t:l.Il ' '. then t o hr'..VO unc ourrtc r v ' 
f'. l o.yo r of gr a.ve l 100 f oot th ick . Tho water-bcc.ri ni:; r, os sioil ities vi.' the 
gra~ml n. r e unknow·n . A rlu (; v.ro ll, 1 21 ~~c6t doer , is r e~ orte.:~ in se;c+;j_ ·;n 
23 ; i n r! i g,g i n~~ t h is wol l r~ s eo:r.i. of g: r ::-.vu l wc.s cnc ount c r c·-'· h 1 tho bhu; 
clo.y n.t Lt ne:rth 0f 11 3 fc1ut . Th i s well y i e P s cm n.bun·lo.:::\co of (l l b:di 
we t or. ii. c'.r y ho l e vm. s drillo~'. i :'.I }1 .E . ~- section 28 t .:. e:.. :io;:th .) f 241' 
f oot i n uncon s o li ~o.teQ 2orosit 5. 

!.::~:'.:'.:~~_}1~ p 10 , Ri:·.n;:;o ! 4 . Lo co. l rockets of gr rwo l (lUC~ so.n '. 
r. r e f ound t hroughout t hi s t ownshi r . Vie llt 9 ·to 15 f eet dco~·· n. r e <lug; int o 
t hes e deposits r.rn".. y i e l 1 o. s nw.11 :s u;._.i; l y of rot c.ble wo.t er. Vfhe r o thusu 
ncur-surfo.. co cloros its o.re wo.ntinr; , wn.to r i :s ubt o. i n.:; ' by ;liC::bing we ll s tu 
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~'-o;;ths of 30 feet or rnoro into th0 undc rlyin;; clo.y. I n the nG rth 
of t ho t ownshir , be •~. ro ck is withiE 13 fcot of the surfn c o , r..nc'. 
wator is foun·l. c.t tho contr.ct ·)f tho sho.l o a.nc'. clr.y . Thv surf:-:.cr; 
of tho shr"l o is irret;u. l r."r , c.n~. tho 'l'W lls :mo.y hc•.vo t::> bo 1.t1:_; to 
groo.te r dor ths t o r ua.ch tho c unk.ct zuno . 

On tho r or.•'~ c.lhrwc.neo b ctwucn sections 18 c-.n' 19 of 
this townshir , c. spring issues fr :.;n thu bcr~ r .:i ck shr"le --·.n:'. ov-orlyi~;:; 

clo.y oxro soc1. i n the roE'.<.1. cut. Thu s1r L1t; is o.b.;ut 50 f oot lowo r 
thc.n the (1vorc. r.>:J ulo-v-::.t i vn .Jf tho t•J1~mshir. 

A ,~ril l oc1. wul l Lo. S . E .~~ sccthm 15 is 110 fout \1.ou~: 1 rtn,'1• 
the sho. l o berlr ,) ck is unc.)u1·1·tr.., rcc~ :.t 50 fort bo l ·Y·.'! tho surf;;.r;u ..if th · 
gr ou:n "' . • ThEi we ll is ~lrill ·;'- 60 fo0t j_nto tho shf\.lo . The vn:cto r 
sun l y from this wall is (:o nroc-.sinr_., ;: rv~xcU.y <1He t o r l u ·; ;:inc .Jf the 
c o.s i n~~ . 

T.J,!mshi r- 10, Rc.n;:;e ~5, W~ter sur:; ly is ~·-~1.u qnr-.tc f,Jr 
the loco.l nee.-is o f this t0wnshi~ -.- L.ssini 1;0il'.O Ri vur fl ·JWS acr .:;ss 
the tovmshif 1 o.nd mn.ny Sl rini;s issue, fr ·Jrn thE; cur.i tr..ct Jf thu ,:d·.~r ·: JQ\: 

n.ncl the o~,--e rlyint: lmcuns ulidr.tc:". r:1c.t0 ri'.'- l ox:;_ ;.iSb•'. (' l ·nl~ the. ·.·,r~rt'~s 

of thu rii?er. The s r rini:;s yi e l '. c.:1 C'.liuE<r:.r:cG ·)f hr.r ·'. , clG:·.r wc.tc r . 
South of the ri vor , the Sl.'. r f i, CO de~~·:> S its o.nJ l r.k0 - 1.J(, ~ sr.·.n '.s c:_,y, i•. L·:r :-.· ·u l s 
fr um which a.n c..bunclc.nc u .>f r ot::-.0lc we.to r c c.n bu obto.inc 1. 'rJy X"h1C\.IJS 

J f ~ht [; wells Jr so.n.li.oints . North vf t:".e:: ri.~cur , ri ·~co s 11.;:,·' hi ll s :Jf 
l r,kc, s c.nr~s e.r e o. lS •J r1.o·;en 1.c.~.· l c r.qu ife rs . Du:~· woll , 1 5 t:J 20 foct de e~· 
yiolt~ sufficient ha.r d , cl oc. r we, tor f ·) r r1ur.tes tic ~n·."!. stoc .':: use . Ll 'J' 1 _: 

the bo r (:t..e r of tho t :;vmshir, budr 0ct s!'lc. l e .;utcrurs or is 00vur'-~'1 . y ·) j1_ly 
c. thin mantle .Jf tJvil. 'lie lls \:u;; 8 tei 10 f oot •1.eor in the, wcntiwrc·1 
o.nd fr '.'. nturo 1 shale . riup~ l y hr.r ·1. 1 clor.r we. tur , '!:·Pt r.my co .~ry i n ;,r1-' rcrs 
of clrousht ow'. c, r o usuc.lly ,;.ry in tho wi nter months . 

Th0 vmll r ocor:::s of this r.rcc" fol l ow in t (1.,:ulc.to' for:rr1 . J .. 
cor11111ontc,r y on those: hr..s bu;m rnc.df, on '· r.co 1 of' this rc;:urt. 

Ls o. rul o tho 1.'.c1th t ·.:i th0 1 Princi1:~-.1 ·xr .. t ... r - : .. oc.rin:.; b~. n 
hc,s been t Q.kf,n '.?.S th<J totc.l r.q.th of th0 ·woll, C.11 .°!. its t.lc,vc.tion is 
~; i ven. r. s such . This cum::!on l y c.r ~· li e s tu ·.v0 lls clri ll o ~ i r'. ·::;,>r.~ rvcJ.: ..;r 
i n woll~ obto.ini .1.:r; wo.tcr f r :)I:l r. su·::l- c,rtosic.n :i r r.rtc oi::.n ::-. quifor i. c 
i;l c.c ir'. l o r l10-'.1.ro0k formc.ti .ms ; 1.i ct: in~: or :". rillin :·~ is r:. onti~m o·' LEiti l 
('. [OOC~ sun ly ()f vr::-.to r is .)l:tr.i11u ('.)'] '. then ::ir crntiori.s '.'.re s t ')I"i. 0 '- · I r 
s hnllow surfaoo do~osits ( ur to 30 f c0t dcur ), wolls ~re usu~lly 'u · 
!:'. short rlistr,nce L<jL)v)' th0 wntc r-tc.bl 1.; c~urinc, a. - ·~ r y s ec.s .:m, c.nr1 
th0roc.ftc r we.to r nu.'..y e;;nt0r c.n~~ l or.vEJ the wul l c.t c"ny roint '0G l ow thu 
vmtor-tc,b l o . Thf, fiL,uros 'Jn th0 bo i ~~ht t o whi ch t11,; vvr."tc.:r v1i ll ri so 
i n the woll wi ll fluctu o.tc , Jq en-.: in:c: on tho c,mount .:i f n . i nf r'. ll 
r e c oi ve :l J.urinG th0 sec.son . The r ::-.infr..11 for tht; so::-.su::-! D.f 194B 
excoeclo•.~ t ho. t •.;f ·::> th e r yoC\.rS c.n'.~ the hcit;ht of the wr.tr)1• in tho 
due; wel ls r e c 0r clecl here , is 2 t :... 5 feet e..Lovu tho.t for .:·.··'";r e., ;o yor:crs . 
In t hose p'.:lrts uf the '.:'.ror-. whc,rc sr..nc',rvints o.r e us e:'. in vrolls, n ·ot 
o.11 such wells nrc r e c or ded , 
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R. 7:>te 

- . .:::,_-_-c:"- -:--- - --·""'="=::."':. ----·-· - --=- --::-- - .--·:..:;:-.·--=.:: .. ""':~-- -~-:-~- I - - . - ---- ----·--- - - ·- - ==----= I I I ' H EIG H T T O \S,: HICH I 
. 'JES'!' PRINCIPAL MERIDIAN 

I LOCAT ION I I ! WATER WILL RISE PRINCIPAL WATER-BEARING BED TE USE TO I 
! WELL ---,---;-- I I T~;E D~;H I AL~1;L~oE I- -------, - ---,------ I CHARACTER a~· . WHICH j YIELD AND REMARKS I ' fo I ' r : (ebovc o<a Above (+)I OF WATER WATER WATER 

l 
-· \ ~ 

1 
Se: . \ Tp. , I<ge. M er . VIE~L WELL j 1evcl1 i Below ( - ) E lev. Depth Elev. I Geoloiical H orizon I (in oF .) IS PUT , 

1 I . \ I I l Surface 1 I j I I . I ' ' I --- --- - --1- ---·------ ---- -- . -- ------·1 '·--,-- - ---- · , - --, ----- -- - -- - . ----

1 
I j NW 1 2 I 7 i' 22 ! Ist l drilled I6~ I 1430 I -30 j l400j I65 !265'1· Bedrock,. shale ' hard, salty I S. I SUfficient supply. 2 , NW ' 3 , " , " I 11 " I 230 1425 , -90 ~ I3351 230 II9~ i " , " " , " I .. S. j Dug well 22 fee~ supplies water I 1 , '-..___./, , 1 

1

. j j , , , tor domestic use. 3 . NE 5 " ' n 1 
11 " 1 390 : 1426 ! -80 . !346 390 1036 Bedrock, shale " , " I 1 s. 1 Water is very salty. 4 , SE 7 " : " " , dug I 32 · 1432 , -23 ! I409. 32 , I400 G~ao1al, clay " , iron , 43 D.S. j Su.fficient supply . .... ( of .the surface.) 5' NW , 9 , 11 " · " : drilled 170 ~ I444 : -70 \ 1374 170! 1274 Bedrock, shale " , salty j

1 s. I At first water came wJ.thin 20 feet 6 1 SE IO ' " " " 1 " I 220 !430 , -IOO 1 1330 2201 I2IO " , " " , " .. 43 l s. 1 Sufficient for stock. 7 J NE ' II " i " I " , dug 4I ! I428 ! -26 1402! 4I I387 Glacial, clay 'I " , alkal N. 
1 

8 i SE I2 " l " " I drilled! 214 I I4IO 1 -25 1 I385i 2141 II96 Bedrock, · shale , " , salty s. \ Sufficient supply 9 SE 
1 

I2 " : t1 , " ' dug l 30 t 1405 .

1 

-27 I378l 30 i I375 j. aiac1al, cla7 j " , clear D-( · Abundant supply !Ol' ' domestic use. IO NE i I2 11 I 11 " i drille~ !20 !409 . 120: 1289 Bedrock, shale " ; salty 42 s. Drr in summer of 1936. I I ; NE 12 
1 

t1 l " " 

1 
dug 

1 
30 'i I409 -20 !382] 30 I I3 79 1 ~acial, clay " , elea.r D. Su.f!1c1ent for domestic needs. 12 !3 , 11 11 

1 

11 I drilled I68 !412 ' -I7 !3951 !68 I244 :Bedrock, shale " , salty s. Sufficient supply. 13 1 !3 " " " dug I3 
1

1 1410 I •II I399I 13 1397 i Glacial, sand " , clear D. !4 NE I4 " " : '' 'i " 17 I4I8 -6 14!2 17 I40I I " , clay " , " j N. 15 NE I5 i " 11 ! " drilled 15'4 1 I436 , ! I I54 1282 , Bedrock, shale " , salty 43 D.S. 16 NW I5 " " ' 11 du g ! 27 ! 1430 , -25 J 1405_ 27 I403 ! Glacial, clay !' " , iron I 43 ! D. 17 SE I6 " 
1 

" " drilled, 230 · 1450 I : I 230 1220 Bedrock, shale , " , salty S. 18 SE 20 ~ " 1 11 " dug 1 IO i 1397 : -6 1 13911 IO I 1387 1 Glacial, grave1 soft, elear 42 1 D. I9 SW 2I " : " " " I I5 ! I379 -6 I I373 i I5 I 1364 " , " 1 " ' 11 
43 ! D. 20 NE 22 · " " 1 

" ; " 60 1 1403 -26 
1 

I377i 60 1 1343 I " , clay !hard, clear ! N. 2 I , NE 23 : 11 1 
" 

11 i 11 
! 29 13 98 -20 13 78 29 I I3 69 1 

" , • " " ' " D • 22 1 SW 23 "' · ' " " drilled 151 14!5 1 15! 1264 Bedrock, shale soft, salty : D.S. 23 1 NW 24 " 11 " 11 . 150 1409 -38 I37l• I50 j I259 " , " " , clear 1 44 D.S. 24 NE 24 " 1 " " 11 ! 147 ' I4IO i 1 
1 147' 1263 1 " , " 1hard, alkali I D.S. 25 SE 25 11 " 1 " " , !20 14!2 ; ~ 120 ' 1292 1 " , " 1soft, clear ! 42 D.S. 

Well can often be pumped dry. l Sufficient supply. 
· Drilled a dry hole 480 feet deep. 
Suff1~ient supply. 
Sufficient supply. 

i 

1 Sufficient 
I Sufficient 
, Sufficient 
! Sufficient 

for domestic needs. 
for local needs. 
f 0 r lo cal needs • 
supply. 

26 NE 26 " " I " II 120 I415 I I 120! !2951 " ' " l II ' ti I 42 I D.S. 27 SW 26 11 " " dug 54 · . I415 -14 1401 54 · I36I Glacial, clay hard, " ! l D.S. ! Not a sufficient supply. 28 SE 28 11 11 " 1 
" IO ! I4I5 -8 1407 IO ! 1405 " , " " , " j 42 D. . ; One dugout• 29 SE 29 " 11 " dr i lled· 168 1420 -12 I408 I68 I252 Bedrock, shale 11 

, " ' S. Two dug wells. 30 SW 30 11 " " dug · ' 12 1427 -6 I42I I2 '. !415 Glacial, sand j " , " I S. : Supplemented by one dugout. 3I S\V 3I " " , " ' " I2 1420 -8 I412; I2 , I408 : " , tt 1 " , " ! D. : Dugout for stock. 32 N\V 1 32 " " l " tt 15 1422 -I2 14101 15 1407 ! " , clay I " , " \ D. 1 One dugout. 33 NE 32 " " ' " " II I4I8 -9 14091 II !407 1 
'' , " so.rt, " : 42 ! D.S. 1 Sufficient supply. 34 NW 33 , " " t1 " 28 1420 -22 13981 28 I I392 , " , " lhard, " I , D.S. I . 35 NW 34 '' " 11 drilled 160 I420 ~ : !60 : l260 ' Bedrock, shale soft, " , : D.S • . Sufficient supply. 

I 
36 NW · 34 " " t1 , dug : I9 I420 -I6 1404!1 I9 

1

. I40I ! Qla.cial, clay jhardj " ! I D. I Three similar wells. 
1 

3? NE 35 " " " drilled: IBO l4I9 I -50 I369 !80 I239 ~ " , " n· , " I , D.S. 38 SW 36 . " : " " dug , 21 !419 I -16 ' I403 ! 21 : I398 ! " , " I " , " i : D.S. ! Sufficient supply. 
39 NW 36 II II ft " : I8 I420 -15 I !40~1 I8 : !402 ! " " " . It I 42 ' N I , I : "1 I . i ' ' . " i i • ! 

I -IO I 14361

1 

I3 , .I4!3 ' Glacial,- clay ,hard, clear 1 42 ! D.S. I Not a sufficient supply. -!5' 
1 

1394
1 

I20 I2 9 " , " soft, " I 42 I D.S. 1

1

· Sufficient supply. 
- l 7 I I3 9 31 2 I I3 9 n , " n , " · 4 3 D • S • " n -IO 1420; I7I !249 :Bedrock, shale hard, " B. J Steadily decreasing supply. -I6 ' 13931 20 1389 Glacial, ..ad hard, clear , D. Supplies about IO head. 

I I 
8 , 22 Ist ~ dug , 13 

- " " " drilled 1 120 
, " " n ; dug ' 21 

11 . n l " 1 drilled I7I 
" ; t1 " dug : 20 

I SE I 
2 1SE 2 
3 '. SE · 3 
4 &I 4 
5 NW 4 
6 NW 4 
7 SW 4 

" " ! t1 drilled IOO 
" " i " dug 

1 
2' 

n 11 n , H i 23 

!446 
1409 
I4IO 
I430 
I4,09 '. 
I4I3 ! 
1427 i 
!450 
I4I2 
I4I4 
!406 

-II 
1 

!402, IOO : I3I3 Bedrock, shale 
1 

" , salty . B. · Sufficient tor stock. -22 1 I405i 25 : 1402 Glacial, olay " , clear I CD, Supplies about one barrel , a day. -I9 ' I43II 23 I42'l l n ' sand soft, ti I D.S. surr101ent 8Upply. 8 SE 5 
9 NE 6 
IO NW . 6 
II SE I 8 
12 SE 9 

-IO I402 16 I !396 I n , " I hard, ". i ' D.S. i Sufficient for 60 head or stock. -II I4031 2I I393 " , tt " , " ! I · D.S. j Will water 70 head. 
-I2 1394'\ · I8 !388 " ,YSit~w " , u I I D.S. Su!f'~cient supply. 

" ! " " ' n : I6 
It fl ·I 21 
" n - ; I8 

" ! It 

" " 
ti tt " jdrilledl 280 1406 -I2 1 1394

1 

28o j II26 Bedrock, shale ! n , ~-
1 

s. J Well was dug 40 tt ·., no supply. 
I ·-------- ----- - -- --- __ . -·------ --·- --- --- --- -

NOTE- All c:!epths, a lt itudes, heights and elevations 
given abol{t: are in feet. 

'-

-

·-------- ·-------- - - -

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

!.=-.:. - : 

, LOCATION 

I 
1--.--- -- -- ------! TYPE 

WELL I i I ' OF 
l~o. I I , . I , ' I WELL 

I 1 7~ ' Sec. , f r. R ge. ' M er. , 

I 
I ; , I 

--- -- - -- _____ 1 --- ; __ -- -- -: __ _, 

I I3 j sw I 13 :
1 

8 . 22 1rst ' dug 
I4 : NE I I4 ' H i ti I ti I " 
I5 . NE ; I6 .. II " " 

!6 I NlJ'I ' 19 " It i " I ti 

I 7 E!iN I 23 : ti II I " " 

I8 I NE 24 " " I " 11 

I9 : NW 24 " " " I " 
20 I NE 24 It " ' " " 

2I I NE 26 " i " i " " 
22 NW I 27 : " I " 11 ~~~~t 
23 1W I 28 II ' If fl ' dug 
24 . NE 29 ' " I " " " 

I 

25 i NE 30 ' " " 
26 SW 3 I " " 
27 ·NW 33 " " 
28 SW 33 . " n 

29 81.V 34 " " 
30 NW 35 11 t1 · 

3 I ~ NE 3 5 " ' II 

32 NW 36 " " 
33 NE 36 " " 

" " 
" I II 

tt I II 

" II 

" " 
II II 

II II 

II II 

II " 

I SW 4 9 22 Ist dug 

2 
3 
4 

g 
~ 
9 

IO 
II 
I2 
I3 
I4 
I5 Io 
I7 
I8 
I9 
20 
2I 
22 
23 
24 
25 
26 
27 

SE 4 " II 

N'.fl 7 II II 

NE 7 II " 
NW 8 11 1 11 

" 
" 

" 
" It I II 

I 

" " 
1 1flf 8 II II It II 

: SE 9 ' II " ' II II 

SW I IO " II II " 

I SW IO " II II " 

SW I 2 II " " II 

: SE · I 4 '' " ~' " 
SE I 6 II " " " 

. NE I 6 II II II " 

N'lfl I6 " II " " 
1

NE 1 Ia " " " ~e£Ht 
NN I I9 ti " II oored 
SW ' I9 ' t1 11 " dug 
SW 20 II " " II 

NW 2I " It II ' It 

NW 23 " It II ti 

~ SE 24 t1 " 1 11 bored 
SE 2 5 " " II " 

1 SW 2 7 " 11 11 . dug 
1 NW 30 " " 11 bored 
, NE i 33 II : " " • dug 1sw 135 · " 1" 1 " I " 
SE 3 5 . II ~ " ' " I " 

. ~· . ., '\'~- .. 

· (. OM LAKE AR% ) ., ., , . . ,. . · 

V./ELL RECO RDS-~,r,E¥V AV.lrwmPaim 1 ,W. ...... Tc .• 1NsH1P.s ... . 7 ... t.o .... 10.t ... MRGBS _.22 .. . to .... 2 5, 
.. f,, 

_.: ~ B 4-t 
R. 7~26 

~ ., 
'f~ 

. ~rnsT PRINCIPAL MERIDI.AN 
------ -·· -- i-----

1 I HETGHT TO WHICH I 
DEPTH ALT 'T' WATER WILL RISE I PRINCIPAL WATER-B".i:ARING BED 

I I. UDR I - - ---

I
' OF WELL I : --1-- ; 

WELL (above sea Abo\·e ( +) I I 
leveli 1 Bel ow i - El •-

TEMP. 

CHARACTER I OF 
OF WATER WATER 

(in <F .) 

======~-=======~- =- ==-- ==~====~===~ 

USE TO 
WHICH 
WATER 
IS PUT 

I 
I 

YIELD AND REMARKS 

I8 
I3 
II 

1 Surface ) : ev. I D cp.h Elev. I Geological Horizon 
I 

-- --i - ---

I434 I -I3 
I43I j -IO 

142~ I8 
I42~ I3 
1408 II 

-- --- --- - - ------ - --
! I4I6 : Glacial, 
I 14I8 I " ' 

sand I 
rt 

hard, 
" 

---i-- ,_ --- --
clea~ 

" T 
D.S. 
D.S. 
D.S. 
D.S. 

I One dugout. 
: Sufficient supply. 

! I3 
I2 
6 

I2 
14 
!8 
I2 

7 
I6 
I2 
I6 
I6 
I2 
9 

I7 
I 19 

20 
21 

II 

I6 
I6 
35 

: I9 
I I7 

28 
I6 

: I9 
9 

I9 
32 
29 
I2 
I5 
75 
II 
20 
I2 

: 96 
II2 

98 
12 

!II9 
! 34 
' 68 

95 

I4!6 -8 
I386 -7 
1422 I -9 
I370 -2 
I428 -9 

· I417 -IO 

I
I 1428 I -I5 

I400 
I4I4 : -2 
1392 i -I2 

I 1406 . -8 
I 1413 I -IO 

I420 -5 
. I42I -8 
I4II -4 

I I4IO -8 
. 1417 -IO 
: 1412 -I3 
. 1420 -7 
I 

: 1436 
I 

' 
1423 
I4I3 
1409 
I4I6 
1409 
I4I7 
I405 
I4l8 

: I4I3 
I4I7 
I4I9 

. I4I4 
I4I5 
I399 
1409 
1408 
1391 
I4IO 
!402 
1440 
1421 

. 1396 
1422 
I4I4 

: 1400 
I I4I5 

-2 

-I3 
-3 
-!3 
-17 
-13 
-9 
-2 
-II 
-6 

I -5 
-20 
-23 
-IO 

-6 
-6 
-I2 
-6 
-8 
-14 
-27 
-6 
-I4 
-5 
-3 
-6 

I379: I3 
I4I3 12 
I368 6 
I4I9 12 
I407: I4 
I4I31 I8 

12 
I412 7 
1380 16 
1398 I2 
I403 I6 
l4I 5i I6 
1413. I2 
I407 9 
140~ I7 
140(1 19 
1399 20 
1413 1 21 

I 

1434! II 
I 

I4IO' I6 
I4IO 16 
1396, 35 
1399 19 
1396 I7 
1408 28 
1403 I6 
1407 19 
I407' 9 
I4I2 I9 
I399 32 
I39I: 29 
140): I2 

: I5 
I 14031 75 

1402' II 
1379' 20 
!404 I2 
r344: 96 
1426~12 
1394 98 
1390 12 
I4081I9 
1409 34 
13971 68 
I409i 95 

I 1405 11 

. ' I I373 1 
" , 

n I 

quick1· 
sand I 1410 ! " , 

1364 ' " 
" . 

sand I 
1 

I4I6 1 " ·: 
1403 " 

" ' 

~~A8k-t 
clay I I ' 

I
. I4IO i Glacial, 

I388 j " 
I 1407 , " 

13 76 i ti 

1394 " 
I397 " 
1404 " I 

! ·1409 I If 

I !402 ! ' rt 

I 1393 1 ti 

sand i 
ti I 

' ~lM8ki 
" I : sand 

, sand 
, clay 1 

oui~k1' san 
, san · 

" It 

II 

" 
" 
" 

' ' 
' 
' 

" I I 
If I 

I " ' 

" I 
" I 
" , 

hard, cleat 
hard, cleat 

" ' ti i 

" II 

" 
" 
II 

" 
" 
II 

. ' 
' 
' 
' 
' , 

" 
" 
ti 

" ti 

" 
" 
ti 1398 ' " 

1392 I " I 

, c:l,.ay : 
, ~~fi8k- : . It 

clay ! c1 n 

' 
' , " 

" 1399 1 ti 

I I 
! 

i 
1425 1 Glacial, sand 

I I 
; I407 I 
: 1397 1 

I 1374 , 
I I397 '. 
1392 
1389

1

1 

I389 
1399 

I I4Q4 . 
I 1398 ' 
1387 
1385 
1403 

I 1384 , 
! 1334 
1397

1 

. l37I 
i 1398 
: 1306 
' 1328 . 
1323 
1384 ' 
I303 

. 1380 
! 1332 ' 
I I~I4 : 

I 
I 

" 
" 
II 

11 

11 

II 

" 
" 
" II 

" " ; 

clay i 
clay I 

, clay 
, sand I 

' 
' 
' 

ft I 

ti 

" 
" ' 

' Glacial, 

clay 
11 I 

auick-t sana 1 

11 

II 

ti 

11 

" 
II 

ti 

" 
" 
" 
11 

II 

" 
ti 

, sand 
" ' , clay 
II , 

sand 
II 

, clay 
" ' 11 

' '' sand 
' clay 

ti , 
' " 

ti 

' 
I 

I 
hard, sedi-l 

" 
" 
" 11 .. 
II 

II 

II 

ti 

" 

ment 1 
' clear 

" , , , " 
" 
" ' . , clear 
ft I 

;cloudt 
, cleat 

" , 
11 yellow , I 

hard, cleat 
II II 

" ' " 
" 
" ti 

ti 

" 
" 
" •If 

" 
" 
ti .. 

II 

' ' clear 
, iron 
, clear 

' 
' ' , 
' 
' 
' 

ti 

" 
II 

II 

11 

" 
" II 

D.S. 
D.S. 
D.S. 
D.S. 
N. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D. 
D .s·. 
D.S. 

D.S. 

D.S. 
D.S. 
D.S. 
D. 
s. 
D.S. 
D. 
D.S. 
D. 
D. 
s. 
D.S. 
D.S. 
D.S. 
D.S. 
s. 
D.S. 
D.S. 
N. 
N. 
s. 
D.S. 
D.S. 
D. 
D.S. 
D.S • 

;. Sufficient for 50 head. 
Supplies about 70 head. 

I Water anywtere at a depth of 9 feet. 
: Sufficient supply. 
i Sufficient for 90 head. 
I Abundance of water. 
i 
1

1 

Sufficient. supply. 
Sufficient supply. 
Usually a sufficient supply. 
Dry in dry seasons. 
Usually sufficient for 40 head. 

i Sufficient supply. 
: Sufficient supply. 
i Sufficient for local needs. 
i Suff ic1ent supply. 
, Sufficient for domestic use •. 
I Sufficient supply. 
; Su: ply may get low, but never fuils. 
I 
i 

! Sufficient for local needs. 

1 Three similar dug wells. 
Can use sandpoints. 
Sufficient supply. 
Sufficient for domestic use. 
Sufficient for stock. 

; Water is slightly alkali. 
I 

I 
I . 

One dugout for stock. 
, One dugout for stock. 
I ~ell often dry; dugout for stock. 

Digging a new well. 
I Supplemented by a dugout. 
I Well was .Just dug. 
' Three sand points. 
I Sufficient Sl,lpply. 
· Water is alkali and used only for stock. 
I Can use sandpoints. 
. Sufficient supply. 
I 

' Water has sulfur odor. 
1 Water is alkali. 
1 Sufficient supply. 
' Sufficient supply. 
I Sufficient supply. 
Water is alkali and high in Iron. 

' Sufficient supply. 
I 

I 
--------·- - --- --

NOTE- All depths, aititudes, heights and elevations 
given above arc in feet. 

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

(#) Sample taken for analysis. 
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i-=-c:. ."iEST PRINCIPAL HERlDIAN_~-=--~=---===· ------...--=:---__,_,..--..,_,..---...,,._ ---..,..--··-- --_:-__ .. . . --=--=- -- -=-=-- ·- ·--=-~ 

LOCATIO!'\ HEIGHT TO WHICH ! 
DEPTH Al.TITUDK :. WAT~~ WILLR~s~ i PRINCIPAL WATER-EEA:gING BED TEMP. 

' I 
USE TO j I WELL I 

I N o. 
1 I , I Ser T ;i. Rge. M er . 

TYPE 
OF 

\.\'"ELL 

I - -·,~ 

I I CN 5 IO 22 
1
· Is·t ' dug 

2 S1ti ' 6 1 11 : n n l 11 

3 N'¥ 8 
4 SE 9 
5 I SW IO 
6 SW IO 
7 , NE IO 
8 ' NW I2 

II 

" II 

II 

II 

ti 

9 I SW 1I3 I " 

IO NW I4 
II I SW I4 
I2 ~'I 1!6 

" II 

II 

I3 NE I8 I " 

I4 NW I8 
I5 SE ·I9 

I !6 l 'SE 22 
17 SW 23 
18 ' NE 24 

" II 

It 

II 

It 

II ,, 
II 

" 

ti 

II 

II 

II 

II 

II 

II 

" ti 

II 

bored 
II 

" dug 
It ! II 

II II 

II I It I " 
II 

It 

" 
" 
II 

" 
II 

II 

II 

II 

" II 

" II 

" , bored 
" dug 
fl I It 

n , bored 
II ! II 

II I dUg 
II fl 

11 It 

" 
" 
" 
II 

" II 

II 

ti 

OF W &LL I I --------------

WELL I (ab""• een I Ah ivc +) I 
1 I ln d t ' Below • - ) I Elev. i De th j' . 

CHARACTER 
OF WATER 

80 
1130 

76 
83 

IOO 

Surface 1 P Elev. Geological Horizon 
j I 

-60 
-70 
-36 
-I2 
-20 
-12 

--1--- -I -- --·-· ------- . 
I349' 80 j 1329

1

1 Glacial, sand i hard, clear \ 
I3 58i 130 1298 11 

, gr~vei " , " 
r32 7 76 , r2s9 1 " , Y8ia~• " , " 
I402 83 1 I33I i " cJ.al " " 
1387 85 

1 

13221 " : ~tfi<ik l " : iron 
I388 25 13 751 " , gravei " , " 1 -4 

OF 
WATER 
(in OF.) I 

25 
24 
22 
24 
34 
90 
27 
24 
20 
90 

!409 
1428 
1363 
1414 
1407 
1400 
!404 
I395 
I4I7 ' 
I386 
I390 

-4 
-8 

I400 24 I I380 j' 11 , clay " , clear 
I39I 22 1 I3?3 11 , 

11 
1 

11 
, alkali. 

I409 24 I393 " , 11 
'' , clear 1 

I I373 
1304 
1230 

I I290 
1343 

·I3I5 I 

-20 
-60 
-I5 
-20 
-I6 
-30 
-I4 
-IO 
-35 
-I6 
-4 
-20 

I366 34 I I352 1 11 
, c;i.a! 1 

11 
, " 1

1 

1330 90 1300 , 11 
, ~t k ' " , iron 

1358
1 

27 j 1346 Glacial, Ye~ '1*. " , clear 
I28~ 24 1280 " , clay l 11 

, " 
I2I.( 20 1210· 11 , fl' r&. e 11 , 11 

I26q 90 I 1200; " ' . Y~1I~ I " ' II 

I3 2 9 3 0 I 13 I3 : " ' II ! II ' " 
I305. 30 I I285 " , " " , " I3 6d 4 I ; I3 54 I II ' II I II , " 

140) I9 I402 ' " , " · soft, " 
12221 20 I 12061 II ' " hard' II 
I2I5 24 I I2II II ' II I II , " 

,. \VHICH 
WATER 

YIELD AND REMARKS 

IS PUT 
I _ _ _ I ___ _ - - --- ·- - - ---

D.S. 
D.S. 
D.S. 
N. 
s. 
D. 
D. 
s. 
D.8. 
N. 
s. 
D.S. 
s. 
D.S. 

·s. 
D. 
s. 
D.S. 
D.S. 
D.S. 
D. 
D. 

' Water is salty and contains much iron. 
I Supplemented by one dugout. 

Sufficient supply. 
Well needs repair and cleaning. 
Sufficient for 20 head. 
Drilled a well 600 feet deep. 

. Sufficient supply. 
I Not a sufficient supply. 

I 
Sufficient supply. 
1,Vater is alkali. 
Water is sligttly salty. 
Two dugouts. 
Sufficient supply; 2 wells. 

~ Sufficient supply. 
I Sufficient supply of alkali water. 
: Two dugouts ror stock. 
! Alkali water. 
1 Also a 50 foot drilled well. 
· Also a 90 foot drilled well. 
; Sufficient supply. 

Often dry especially in summer. 
Usually sufficient. 

I9 SE 24 
20 NW 26 
2I SE 27 
22 NE 29 
23 NE 30 II 

" 
" II 

" I II 
II II 

30 
JO 
4I 
19 
20 
24 
I5 
20 

1395 I 

1421 
!226 
1235 
1209 
I237 
I215' 

-7 
-IO 

I202j I5 I II94 ! " , gravei 11 
, 

11 

I227. 20 ' I2I7• " ' If ! If ' II 
l201i I5 : 12001 II ' " " ' II 

' Sufficient for 50 head. 
cient SUJ.!ply. 

1 
• D .s. 24 SW 30 

25 . NW 33 

I NE I 4 
2 . I NE 6 
3 ! SE 8 
4 ~ ' IO 
5 NE I2 
6 NE I3 
7 NE I4 
8 SW I4 
9 NW I5 

IO SE I6 
II NE I6 
I2 SW I7 
I3 S'l'/ 20 
I4 SE 20 
I5 SN 22 
I6 NW 22 
I7 NW 23 
18 I SE 23 
I9 I SE 24 
20 I NE -26 

I 

2I SE 27 
22 NW 27 
23 SE :28 
24 SE 30 

I 25 l SW 30 

II 

II 

. ff 

7 
II 

II 

" ,, 
It 

II 

II 

" II 

' I5 
" I " 

II 

" " II 30 

23 lst! ~e~St 20 
27 
20 
2I 
23 
35 
25 

II " " 
" J " 

II 

II 

II 

II 

II 

" II 

II 

II 

II 
dug 

II 

II . ~5!£\! 
II . II 

" dug I2 
" drille~I40 
II dug 20 

It ; II II " 14 
It 

II 

II 

II 

" 
" 
" 
" 
" 
II 

II 

II 

tf 

II 

II 

II 

II 

II 

" 11 

It 

It 

II 

ti 

II 

II 

It ~ II 
I 

II b5!tRt 25 
II aug I8 
" !35~?\~ 25 
II . 0Ug 23 
II II 20 

" 
" 
" 

II 

" It 

22 
I8 
I4 

'' . ~e£H£ 35 
" orilledI20 
" dug 2I 
" drilledI25 
" p8£Ht ! 23 
II II 25 

I3I3 

I420 
I4IO ' 
I420 
I420 
1400 
I420 
1425 

' 1425 
I405 
1420 
1420 
I420 
I425 
I426 
1420 
I420 
I430 
I43I 
1435 
1420 
!424 
1427 
I425 
1420 
I420 

-8 

-26 

-IB 
-19 

-5 
-I5 I 

-I6 
-9 
-I2 
-8 

-15 
-13 
-14 
-II 
-IO 

-I? 

I .. "\" ~ ..... "I It ii II II 
I ,-:.L : .1.t:::V..) I ' ' 

I287j 30 
1 

I283 : 11 
, clay l 11 

, 

i I : 
I i I I 

20 . I400 ; Glacial, graveihard, clear1 42° 
27 1383 I II ' sand " ' II I 
IO I4IO II II II " 

I ' ' 1402 2I I399 11 clay 11 
" . ' I t I38I' 23 1377 11 

, sand 1 
11 

, 
11 

" 

430 1 
3 5 ,. 13 8 5' II II II II 

, I ' 25 1400 11 
, " • 

11 
, iron 420 

' 1420 12 1423 11 
, clay " , clear 

1390 I40 i I265 , Bedrock, shale 
1 

" , salty 
I404 20 , 1400 Glacial, clay ; 11 

, clear 
I4I~ 14 1406 " ' II " ' H 420 
14081 25 I395: 11 

, sand I 11 
, · " 

1417 I8 I407 1 Glacial, sand hard, c J ear , 
25 140I l 11 

, " 11 
, iron 42° 

1405 23 ' 1397 · 11 , clay 11 , clear ! 
I407 20 I I400 ' II ' " II ' " ! 
I4l& 22 1 1408 1 " , sand " , 11 1 

I420 I8 1413 ~ II ' II II' " i l 
I4a 5 I4 I42I II ' clay I II , " 

3 5 : I38 5 " , sand 11 
, " i 

' I20 I304
1 
Bedrock, shale I 11 

, salty; 
I4IO 2I I I406 Glacial, clay 11 

, clear i 
I25 1 I300 Bedrock, shale i 1111 

, salty i 
23 ! 1397 Glacial, sand I " , clear 
2 5 I I3 9 5· II , " I II ' II - ---- -------

D.S 
D.S. 
s. 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D. 
s. 
D.S. 
D.S. 
D.S. 
D. 
D.S. 
D. 
D.S. 
D. 
D.S. 
D.S. 
s. 
s. 
D.S. 
s. 
D.S. 
D.S. 

Sufficient for 50 head. 
Alkali water, sufficient for stock. 

' ' 

I Suff ic1ent supply. 

" " Sufficient supply. 
' One dugout. 

Dry in winter months. 
' Sufficient supply. 
; Three sandpoints. 
1 Sufficient supply. 

Shall01v dug well I4 ft. for domestic use i Often dry in \Vint er months. 
1 

Can use sandpoints. 
Sufficient supply. 

, Well is at C .P.R. Stution in Deleau~ 
I Sufficient supply. 

II II 

Supplemented by one dugout. 
Sufficient supply. 
Sufficient supply. 
Water is alkali. 
Sufficient supply. 
Supplemented by one dugout. 
Sufficient supply. 
Dug well 20 ft. deep for domestic 
Sufficient sup 1ly. 
Occasionally dry in late summer. 

use. 

NOTE· All C: cpths, a lt itudes, heights and elevations 
11:iven above are in feet. 

(D) Domestic ; (S) Stock; ( I ) Irrigation; (M ) Municipality; (N) Not used 
(#) Sample taken for analysis. 
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"i'lEST PRINCIPAL MERIDIAN 
LOCATION - .. =r-- -·- '=-(-. ..I. - - I ~;~i~L~Wi~ · '1 - PR~NCIPAL W~T~R-BEARING BED I ·1,·· .... 

\._ .. 
i---

W -- - - - ---i TYPE i DEPTH. ALTITUDE I_ ·- ------ _ TEMP. USE TO 
ELL I I I I OF OF W<>LL '1 I I I ' . CHARACTER O,F WHICH 

N'o. I 1, I , I WELL 1 WELL i (ab'>ve !iCa Above (-1-) I I I OF WATER WATER WATER 
/ 4 Sec. ; Tp. • Rge. , Mer. . I I leveli I Below (-) , Elev. Depth Elev. j Geological Horizon (in •F. ) IS PUT I 

I , I Surface j I : I 

YIELD AND REMARKS 

• I • I I - --;-- -··- ·--1--:----- ,--- -·-··---· 1 -----·---·-·--- -· -·--- i---·1 --··-- ---·-·--· -----

26 j8E : 32
1 
7 i 23 11 Ist 11 ~8~ftt 1' 20 J I420 j I j' 20 I400 1Glacial, sand jhard, clear j D.S. 1 Sufficient supply. 

2? SW · 33 " ! " 
1 

11 aug 20 1 I4I8 1 -I9 : I399 · 20 I398 " , clay " , iron j 42° D.S. I Drilled a dry hole I5'0 feet. 
28 NW 34 ' " 1 11 

1 

11 drilled I40 l4I5 -40 137'. 140 1 I275 Bedrock, shale 11 
, salty s. I Not a sufficient supply. 

29 . S'N 34 ' 11 " 11 , dug I 18 · I4I8 , -IO 14081 I8 
1

1 1400 I Glacial, clay " , clear I 
1

1 D.S. 1 Sufficient supply. 
30 1NE ' 34 " 1 " " ; " IB I I4I8 -I4 I404 1 IB I400 ! " , " 

1 

11 
, " i . D.S. : Supplemented by one dugout. 

3I SW 35 : " [ " I " I drillei 132 I l4IO -25 ' 1385 !32 I278 IBedrock, s.hale " , salty l1 i s. I Sufficient supply. 
32 ' NE 36 " I " 1 t1 dug I6 l4IO -I2 ' !398 16 I I394 I Glacial, clay " , clear i D. Dry in summer of I94I. 

I I ' . I 1· 

I : ' I I I I i ! I I I : I I 

I !NN i 1 ; 8 1

1

23 Ist !' dug 1 19 j I394 ; -I6 
1 

I378
1 !9 1 I3751Glacial, clay 

1

1
hard, clear! D.S. j Supply sufficient for 20 head. 

2 NW ! 2 " " " , 11 I I2 1384 I -6 I378 I2 I3 '72 " , sand " , 11 D.S. I Sufficient supply. 
3 NE ' 5 1 

rt " It i ~B~~t , 37 1 1408 I -I2 I !396 3? I I37I I 11 
' 

11 l 11
' " 

1 D.S. ·1 " 
11 

• 
4 SW ! II 1 " " " , dug · 1 I2 I393 1 -6 I I38~ I2 I38I · " , " " , " I D.S. " " • 
5 1 SW 25 " , " " : 11 \ 8 , 1374 ! -3 . I37I 8 1 !366 , " ,, " I " , " I D.S. · Two sandpoints. 
6 ' NW 36 ! 11 1 

" ! " I " 1 23 1 I4I7 : -20 ' I39~ 23 I394 I " , " " , " D. s. I Sufficient for 30· head. 

I 

: I I I I I : I I ! 
I402: 22 1

1 !398 Glacial, sand 1hard, clear ! D.S. : Sufficient supply. 
I 

I .SE I 9 23 ' lst dug 
2 NN 2 ll ~ rt II II 

3 i SE 3 ! II " II rt 

4 I NE 4 " II " " 

5 NN 8 I " " " " 

6 NE ; IO : II " ,. " " 
I I 

7 i fYN I II ti " " l II 

8 I NE II " II It II 

9 
IO 
II 
I2 
13 
I4 
I5 
I6 

i~ 
I9 
20 
2I 
?2 
23 
24 
25 
26 

~A 
29 
30 
3I 

SE I2 " II rt " 

NW !6 " " II ~~t 
NE I 7 II ' ,, " I a ug 

' NE I7 II l II II I Ill 

j NE I8 " I ti II " 

NW 18 " II 
1 NW .20 " " 
. N1l I 2I " II 

I SW : 22 II " 

NE 22 '' " 
I S'.~ 23 I " " 

SE 23 " " 
NE 23 " I " 

" : dug 
" : " 
It II 

" " 
If " " " II II 

" " SE 24 ti " I II " 
NW 24 " II 

NW I 27 " ; " 
NW 28 " II 

· S'N 28 11 
" 

SW 29 II " 

NE 32 " I II 

' sw 35 11 1 11 

NE 35 II " 

. f)!l 36 " " 

I 

" II 

II II 

II II 

11 I ~~~{ 
II II 

II 

II 

II 

" 

dug 
dug 

" 
" 

I SE 
2 SE 
3 N1¥ 

l 
I 
4 

I01 23 ;Ist
1 
drilled 

IO 23 11 bored 
IO 23 · 11 ' drilled 

4 l\'" ~~ 

5 NE 
5 
7 

II " II 1 rt 

" ! " " dug 

22 I 1420 
25 1435 
14 · I43I 
7 ! I423 

I4 , !407 
I6 I 1422 
II !420 
12 I I426 
I2 · I42? 
I5 1404 
9 1390 

I4 ~ I392 
I3 I4I2 
!6 I !406 
!6 I407 
2I 1403 
II 1 1397 
I8 1 1395 
II I !400 

-I7 ' I397 
22 I4I4 
43 I 1425 
25 I404 
38 . 1400 
25 1 I419 
28 I404 
20 !428 
I7 : I374 
85 I !386 
46 I393 
88 I I436 

II6 1 

~ ~O' 
25

1 

I438 i 

I438 
I402 
1450 I 

1445 

I4I8: 25 I4IO J " , " ! " , 11 i 1 D.S. j Sufficient for 70 he~d. 
I429' I4 I I4I7 . 11 , " · " , 11 I D.S. ; Sufficient supply. 
I420 7 '. I4I6 1 " , 11 " , " 1 I D.S. 1 Sufficient supply. 
I397 I4 : I393 j 11 , " ; " , " i ' D.S. ' ·I Two dugouts. 
I4II I6 I !406 , ti , It : II ' " i D.S. . oiie dugout. 
I4I41 II I I409 ·

1

. 11 , clay 11 , 11 ! D.S. j Sufficient supply. 
I422J I2 I I4I4 11 , sand " , " j ; D.S. , Sufficient supply. 
I422: I2 , I4I5 J " , " 1 " , " : D. 1 Sufficient supply. 

: !5 i !389 " , " I " , " I I D.S. ' Sufficient for local needs. 
I38 5. 9 I38I 11 , " I " , t1 D.S. I Supplemented by one dugout. 
I3901 I4 · I378 

1 
" , " " , " I D.S. Sufficient supfly. 

I405 I3 , 1399 ' " , 11 11 , " I D. : Can easily be pumped dry. 
I400 I6 1 I390 ; " , 11 I " , " : D.S. . Sufficient supply from two similar ·ReJ l~ 
I396 I6 I39I · 11 , " ! 11 , " I S. I Sufficient for stock. 
I392 2I 

1 
I382 11 , " 1 " , " ! D.S. ! Sufficient supply • 

I38~ II , I386 · 11 , " I 11 , " j 1 D.S. 1 Supply is low in winter. 
I38l: I8 , I377 ' " , t1 " , " 1 • D.S. j Sufficient supply. 
I392 II ! I389 11 , " : " , iron D.S. Water anywhere at depth of 8 feet. 
I387 17 · I380 : " , " I " , " 1 D.S. I Usually sufficient. 
I397 22 I392 . " , " I " , " , D. , Similar dug ·Nell for stock. 
I420 43 1 1382 , " , clay ! 11 , clear · D.S. · Sufficient supply. 
I399 25 . I379 " , " i " , " : D. I Dug a dry hole 120 feet deep. 
1343 38 1 1342 I 11 , " i " , " ~ i D. Sufficient for domestic use. 
!404 25 I394 1 " , sand I " , " 1

1 ! D.S. I Sufficient for 40 head. 
28 1376 1 " , " " , " ! D.S. I Sufficient sup:i,::ly. 

1 20 1 1408 · " , " " , " 1 I D.S. : Two sa.ndpoin,ts. 
' I36'?i I7 

1

1 I3 57 ' 11 , clay 
1 

" , " • • D.S. . Sufficient supply. 
I36l, 8 5 I30I 1 · " , clay i " , 11 

: ·1 D.S. 1 Sµff icient supply. 
I36I. 46 · I347 , 11 , " ! " , 11 I S. 1 Sufficient supply. 
142 5 88 I348 " , " " , " . ; D.S. i Sufficient supply • 

I I ' 
! I • I 

' I I i I -61 13 77' II61 I32Z Glacial, sand I " , " l D.S. · Sufficient supf,ly. 
-60 I 13 781 70 I 13 ~ " ' II " ' ti i I D • s • I " " • -8 I394' 75 · I32 11 

, • 11 I 11 
, " I J D.S. I Sufficient supply; 

? 
1 ? ! 80 j I3 Glacial, clay heird, salty I D.S. Sufficient sui-ply. 

-· -II __ I43.1 ~ __ 1420 ___ ,~ ____ _.,_ _" " _ _,_.alkalL . __ -S.-. _Quf.f..1.cient supp.1.y__._. _ _ _ . 

-18 
-17 
-2 
-3 
-IO 
-II 
-6 
-4 
-5 
-5 
-2 
-7 
-6 
-II 
-II 
-8 
-14 
-8 
-IO 
-I7 
-5 
-5 
-37 
-I5 

-7 
-25 
-32 
-II 

one dugout. 

NOTF.-- All c!epths, altitudes, hel:;hts and elevation• 
given atove are in feet. 

(D) Domestic; (S) Stock; (I ) Irrigation; (M) Municip~lity; (N) Not used. 
(#) Sample taken for analysis. 
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!{EST FRINCIP.nL MERIDIAN 
- -• ~-· _,__ - ~ - -----· - -- --- ----

1 

I 1 HJUOHT TO WHICH I I=--
LOCATION - - 1 WATER WILL RJSB PRl:r-jCIPAL WATER-BEARING BED TEMP. USE TO . 

. _ --- ·------ TYPE DEPTn l ALTITUDE - --- CHARACTER OF WHICH w ELL I ' I OF OF I WELL I I 
No 

1 

; • I I · (above te:l Above (+) I j OF WATER WATER WATER · ., 7.1 I Sec. : Tp. i R g"!. I Mer. WELL WELL I levcn Below ( - ) Elev. Depth Elev. Geoloeical Horizon (in •F. ) IS PUT 
j j ! Surface I ' , 

,_., ... ~.: f-! .... : ... ~~ ~ ·;; ~_:1 ..... 

YIEL D AND REMARKS 

-;1-~4~~: 

B 4-4 
R . 752& 

' . . -· - · : __ ., --- - - -· . - ---- · '----- ·--- - --
- 6- ! NE 

1

1_7_!! IO !1-23 1r~tl' dug -- ,. I9 1i-I43-9 -I2 ,. !427 1
1 

I9 1

1 

!4201 Glacial, clay hard, clear I D. '.1 Sufficient supply. 
- - ---- -·----

? I NE 8 " " I " " 28 !429 -I7 . I4I2 28 l40II " ' " " ' " I D. 'i II II • 

8 ,S'N 8 . " " I " I " I I I5
1 

1442 -7 1
1435' , I5 I I427: " ' " " ' " ! D.S. I " II • 

9 i SW 9 1

1 " I " I " 1 " 1 43 ; !429 I -33 : !396 ! 43 I 13861 " , " I " , rt I I S. . i Unfit for human consumption. 
IO '. SE · 9 " ' " 1 " " I 28 ·1 I4IO -I? 1 !393 ! 28 !382 " , " I " , " 1 ! D .s. , Supplemented by a dugout. 
II : NE I2 " 

1 

" \ " " , 90 · I3 70 ? , ? . · ' 90 . !280 · " , " " , alkal!i · S. I Sufficient- supply. 
I2 I SN I6 111 

II ' " " t 22 1428 -14 14!4 I 22 I 1406 " ' ·Sand I II ' iron r- D.S. I " II • 

13 I NW 116 i " I " ; 11 ! " 1 30 : 1405 . -22 !383 30 · I372] " , · " : " , ~leari D.S-. i Drilled a well 200 feet deep. 
I4 NW ,I6 I " i " I " ! " I 6I 1400 ' -4I • 1379 . 6I I 13391 '' , clay ! " , " ! D.S. : Water some-t1hat alkali. 
I5 NW 17 'j " " 

11 
, " I6 1430 ! -II 

1 
I4I9 : I6 1 !414 " , sand 1 " , " D. \ Supplemented by one dugout. 

I6 SE I8 " " · " I " \ 2I !450 1 -IO 1 I440 1 2I I !429 " , grave~ " , " D. s. Slightly alkali. 
· I? ·1 NW :1a 1

11 
" " ' " 1

1 

20 1 !445 ~ -I6 lr429 20 ! !425 " , sand ; " , " ! D.S. I Scarcity of water in dry years. 
I8 NE l I9 I " rt " ! ,, . 24 : I449 -20 ' !429 1 24 142 5; II , m" 1 +' " , i D. s. Suff 1cient supply; one dugout. 
I9 NW 20 t1 " 1 " ; " I 20 I 1409 ! -12 !139? . 20 !3891 " , ~Ia 0 

" , i D.S. Sufficient supply. 
: 20 ' SW 2I ; " " ! " ; " 1 40 1384 -20 1364 I 40 1344 " , i 1 k " , " '. D.S. Usually suf"'ficient. 
! 2I NE 28 11 

i 
11 1 11 

1 " 1 I2I 1380 -30 . ,·I3 50 1II3 1269! 11 , gravei " , · N. Drilled a dry hole 240 ~eet. 
I 22 1 SE 29 ' " " j " " 42 ' I398 -I6 11382 ' 42 I I356 i " , clay i " , D.S. ' Usually sufficient; one dugout. 
I 23 1 SW 30 11 

, " • " " 
1 

24 1449 -8 1 I44I 1 24 !4251 " , sa~1 +· " , D.S. j Sufficient supply. 
24 NE 30 : 

11 
: " 

1 
" " ! 40 , I4I6 · -20 1396 j 40 I 1376 " , ~!ay0 . " , clear1 D.S. 

1 
Supplemented by one dugout. 

25 1 WI 30 ! " · " " 1 " ! 19 I442 -14 I428 1 I9 1 1423 " , sand " , " f D.S. I Sufficient for 40 head. 
26 · SW '33 11 

" " ' " ! 52 I I39I -42 1349 I 52 I I339 " , clay I " , alkal s. · Dugout also; sufficient supply. 
I ' . , I i I 

1 

NE 2 · 7 24 Ist! ~6~t 1 55 : I426 ! 
1
. I 55 ! I37I : Glacial, sand !hard, clear! I 

2 
3 
4 

l 
i 
9 

IO 
II 

SE 7 " " " " i 28 I4 54 1 1 : 28 i 1426 1 
" , " I " , iron 

S'N I2 " 11 
" 

11 
1 30 

1 

I427 · ! 30 . I397\ 11 , " 1 " , clear! 
NW I4 " ; " I " " : 28 ' I4 3 8 28 ! 14 IO " , " ! " ' " 
SE 'I7 " : If " I " i 25 ' I43I : I 25 I406 J " ' " I II ' 
SW I 7 I " II " I II ' I 8 ' I 428 I : IS I I4 IO " " II 

I I I ' I I ' I ' 
I SW 22 II I " " II : 2 5 ! 1423 I I : 2 5 . !3 98 I " ' II 1 " ' 

SW 23 ·It " " ' II 32 ' I4 33 ! I 32 : I40 I : " ' " " ' 1 
NW 24 11 11 

1 " 
1 i~~Rt 15 I446 i 15 : I43I Glacial, grave . " , 

1 SE 27 " 1 " 
11 

• : " I6 I43JI ! , I6 · I4I5 1 11 , sand I " , 
SW 27 II " II I " 18 ' 1428 ! I 18 I I4IO " ' " I H ' 

I 

,, 
" " 
" 
" n 

" 

~ 1: ~~ a : 24 Ist ~e~Bt 
If ti II d~sA 

20 I4I8 
I3 .

1

· I420 
I 2Q 

• I 
-8 :I4I2 · I3 

!398 
: !407 

Glacial, sand 
" ' " , . hard, clear : 

I " ' " 3 SE 27 If ; II If peftt~ 

NE II 
N'N 12 
NW 113 

9 
II 

24 1 Ist
1

~g¥Bt 
" " " 

" " 1NE !4 " " 
, NE :15 " 11 

l sw 22 " " 
!SE 23 " " 

I
NW25 11 , u 
SW 25 " I 11 

SE 26 " " 1

NE 26 " " 
NE 27 tr " 

1 NE 28 11 " 

" II 

" 
" 
II 

If 

dug 

" " 
" 
" 
" " ; " 

II 

" 
" 

" 
" 
" " I " 

I4 !422 

12 I I420 
II I I4I5 
8 I395 
7 I !404 

I4 I4ll 
I2 !402 
7 1402 

22 I !369 
I2 I !417 
2I 1404 
!7 I I394 
!2 · !416 
IO I I4I5 I 

; I I4 

I 
' 12 
I II 

-5 iI390 I 8 
-4 !I400 j 7 
-8 !403 I4 
-9 ·I393 I 12 
-4 I398 : 7 
-3 '!366 i 22 
-6 iI4II I I2 
-14 .I390 II 2I 
-I !1393 17 
-IO 11406 I I2 
·-5 'I4IO I IO 

I I408 i 
II , 

1 !408 l Glacial, 
!404 . It ' 

I I38 7 ~ II , 

I r397 : " , 
: 13971 ti , 

I390 I " , 

. I395 1 " t 

I I387 " ' 
I405

1 

" ' 

1383 ' " ' 
I3 77 " , 
1404 " ' 
I405 · " , 

II 

sand 
" 
" II 

" 
" 
" It 

I " I 

I 
" ' 

I hlircdit, c ;. ~art 
I " " , I " " I ti , II 

' ' I II ' It i 
I " " . " , " I 

' " ' " 1' " II ' II 

" I " I 

" I " " " 
gravel 11 

: " I 
:: ,. ' ' " '· ------ -------- --- - - --

I 
I 
I. 
I 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S. 

D.S. 
D.S. 
D.S. 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
D.S • 
D.S. 
s. 
D.S. 
D.S. 
D.S. 
D.S. 
n.s. 

i 
i 

Sufficient supply. 
Another sandpc int 37 feet deep. 
Sufficient supply. 

" " 
" " 
" " 

" II 

" 
" 

• 
• 
• 
• 
• 

Sufficient supply. 
It " • 
" " • 

Sufficient supply. 
Sandpoint at house. 
Sufficient supply. 

I Sufficient supply. 
" " " " II 

" 
" 
" 

• 
• 
• 

j Sandpoint can be used. 
Sufficient supply. 

I Water condemned. 
: Sufficient supply. 
I " " 

II 

" 
II 

" 
" " 

• 
• 
• 
• 

NOTE~-A!l depths, altitudes, heights and elevat ions 
given above are in feet. 

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

.. 

.. . ..;"!..... ..... 
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· •·· · < .PAi..uK! ~.r . · :'\'~: . .,,_ .. ·. /·, --~; · .... · '. ·i ···;· .•• • · ·,,.-' '. B 4-4 ... i \ . -: -· .WELL RECORDS-~.1*11/.W.l~~ad.Wy/b£.l .... T.O~li.IF.S .,.7 .... ta .... IO., .. .. RANGES ... 22 ... to .... 25, i ---_ .. .. _ __ _ _ _ · . . . ·-. = - ·-- WEST PRINCIPAL I~~-~D IAN 
' I l 1' : I HEIGH T TO W H ICH 1

1 
PRINCIPAL WATER-BEARING BED ; j WATE R WILL RISK 

l-- --- TYPE IDE.PTH ' A L T I T U DE --------WELL t. ! OF OF W ELL ' . No. . ' . - · ~ (ebovc oca Above ( +) 

· I I ' I Surface I ' I 

LOCATION 

Geological Horizon 

CHARACTER 
OF WATER 

T'EMP. 
OF 

WATER 
(in °F. ) 

USE TO 
WHICH 
WATER 
IS PUT -

YIELD AND RE MARKS 

I . I 
y.[ Sec. T p. · Rg. e. ¥ er. WELL I WELL !even Below (-) .j Elev. I Depth I Elev. 

·141IE_I_ 291
1

·-9-,
1

·--24 ·[\ istl' dug -- 1, _8 _j_i4I9 -j-=3--j·I4I6 _1_8_ 1_ I4lI,-Gi;.cial, sand 
15' SE 30 n n I " tJ IO I I4I4 I -6 1408 IO I404 · " · ' " 

clea~ J --- 1:- ·D.S. fs~fficient supply. ------ -- --
' " ,· D.S. " " • . .n j j · 6. I Similar well for domestic 

hard; 
" I6 ! SE , 3!1 tt 1 11 , " . " IO !440 ..:2 1!438 IO · I430 j " , 11 

I? 1' SE ' 32 ; II ! " 'i tt i 11 
I 12 I I429 I -6 ' !423 j I2 I I4I71 " . ' " IS I NE ~ 33 \ .. j " : I ti : " I 8 ' I4I2 -4 ' !408 I 8 I404j " ' " I9 ' NE : 36 f " tti i "' I " I IO : 1239 -1 i I238 ' IO I2291 · '' , 11 

1 20 ! SW ' 36 . 11 
.·" : " " I5 I355 , -5 iI350 · I5 ! 13401 n , " I . I I I I . ! I I ' ' 

I 

" 
" 11 

ll 

" 

' ' ' t 
' 

I 1 NE I IO I IOL4 1 Is~ dug ill 23 

1 

I385 j! -!2 Jr373 i 23 
1
1 I3621 Glacial, 

2 SE I I2 I ""I " " " 32 I414 -I? I397 I 32 13821 " ' 3 I NW I IJ , "·"' " I It " I 24 ; !405' I -21 I429 : 24 : !426! " ' 

I 
s~i ..,hard, 
~!A o . . " ' 
san ·Jiard, 
" " 

" 

1

. 
1 

·D.S. : Sufficient supply. 
" j' D.s·. I River crosses farm. 
" D. I Sufficient supply. 
" I .D.S. Shale base in well. 

Clear I 

: I 
" I 

. 
1 

Water at top of the shale. 

I Water is slightly alkali. 
Sufficient supply. 

use. 

R. 7526 

•r 

4 ' SE I 141 " : 11 
1 "· " I 32 I I444 -28 lr4r6 32 1412 1 " , , 5 : NW I4 ' ,,' " , It ' " I " I2 I4II ' -6 1405 I2 I3991 " ' " I " 6 , NE '. I5 1' u I 11 I " I5 I 1370 I -9 I36I 15 I3 55' " ' , clay " ' , 

11 

II 

11 

D.S. 
D.S. 
D.S. 
D.S. 
D. 
D.S, 
D.S. 

I Sui'f icient for 30 head. 
' Two similar wells; sufficient supply. 

7 l SW / I5 " · " I " 
1 

" 35' !409 , -I9 1390 35 !3741 Bedrock, shale ! " 
I ' . I I I I ' I i 8 ! SE I5' 1 111 I " ' If . drilled no i 1438 -20 ! I4I8 ;110 I328 J II ' " t' " 9 SE . 15' · " I " , ' " : dug i I9 : 1438 -IO 

1 
I428 j I9 I I4I9. Glacial, iltfi8k " ro . sw : r6 ; 11 ~ 11 1 1 " i " ! 15 ! 14.23 -8 1I4I5 I5 ' I4o8 ' " , " " II I SE I6 i " i tt { ' " I " I I8 ' 1402 -6 I396 IS I I38~ It ' " ! " I2 ! SW ' 17! ll I " : It l " I 22 ! !432 -I3 I I4I9 22 I4IO It , " • I II 13 I SW ' 20 ! " i "/ i " " 9 1424 -3 I I42I 9 I I4I5 II ' II I " 14 SE I 20 1 If I H' " " 12 !42? ! -7 !420 12 I4I " ' " i ft 15 sw : 21 ;. " ' " : . [ ,, I I4 I42.2 : -7 11415 ! 14 1 .I408 l '' , " l " I6 · NW 22 , " .. " 1 '' " 27 ! 1420 ; -2I I399 I 27 1393 " , grave~ " !7 · NW ' 23 i " ' '" " " _ l 2·6 · '. I4I? •I3 · !404 i 26 I 139II Bedro¢'k, shale I " IS . SE 24 1 

" 1 · '' u bored : 38 ; !440 -6 !434 : 38 · !402: Glaci a l, clay · " I9 NW 
1 

24 " I;· " ! " dug 1 24 14 52 · -IO · !442 I 24 j I428i 11 
, " " 20 : NW i 25, " j· " l " bored l 33 1460 I -I3 I44.7 . 33 : 1427; n , '' 11 

2I NW . 26 1 " " " ·I dug I 3I I45'l -2I I436 ! 3I ! I426i Bedrock, shale ! " 22 I NE I 26 1 
" : II I " " I 30 1456 ! -2I I !435 ' 30 I !4261 " ' II t " 23 i NW I 27 " ' " 1 

" : 11 ! 26 1463 -I9 I444 j 26 , 14371

1 
Glacial, grave " 24 NE 2? " • " 11 , " 28 145I -2 5' ' !426 , 28 1 !423. " clay " 25' i SV{ , 28 , " i " · " 1 

" 
1 I8 1433 -14 I4I9 i IS I4I51 " : sand I " 26 1 SW 

1 
30 11 I " 11 11 I2 1430 : -6 !424 ' I2 I4I8 " , " " 27 SE l 30 · " I " " ' ti 8 1433 : -4 1!429 8 1425 tf ti II 28 ' SE i 3I " I " " " 20 !438 -I3 1425 20 i I4I81 ,, : II II 29 i NE ; 32 ' " I " " " I3 I456 II -6 !450 13 I_ 14431 Bedrock, shale 1 " 30 , NW · 32 : " " " · 11 : I4 !452 -8 I444 14 I !438! Glacial, sand t " 31 : S'R I 33 " I 

11 1 
" 

11 
I IO !430 I -8 ' I422 1 IO 1 l420i " grave " 32 1 SE ! 33 " l " 1 

" " ! 30 1 !370 · -27 : 1343 ! 30 '. 13401' Glacial: sand 11
· 33 I NE ' 34! " ~ " : " I " I 24 !456 ! -I3 I I443 i 24 ! !432 II ' '! ! t1 34 : NW : 3 5' " 1 11 l 11 : " ' 40 I472 1 -28 11444 . 40 I I432 i " , gravel 11 

35 SE ' 36 " I " 11 
" ' 23 1428 1 -7 1I42I 1 23 : 14051 

" sand " ' . ' i I I i ' I I i I : : I I . I : 
' I ' ! I f I ' 

' 
, salty 
, clear 

~ I ' ' ' ' ' 
' ' 

,, I 
" 
tl 1 

" It 

, alkal 
, clear 

tt 

' ' " i 
, alkali1 
, " ! 
, clear , , , 
' 
' 
' 

,, 
II 

n 
" I - I 
ti t 

" I 
" I , gravell. 

, clear! 
, iron ! 
, alkal;i 
, clear! 

' 

I 
I 
i I I I I d I I I ! 

; hard, 

Sufficient supply. 
Sufficient supply; one dugout for 60 

head. s. Supply is decreasing; not sufficient. 
D. Decreases in winter - ~pnths. 
D.S. Sufficient supply. 
D.S. 1 Sufficient supply. 
D.S. I Sufficient supply. 
D.S. I Can use a sandpo1nt. 
D.S. I Sufficient supply. 
D.S. 

1 
Sufficient supply. 

D.S. ~ Well has a shale base. 
D.S. ; Sufficient supply. 
D.S. 1 Sufficient supply. 

·D.S. j Sufficient supply. 
D. 1 Two similar wells on farm. I S. I Water too alkali for domestic use. s. Have no drinking water. 
D.S. I Sufficient supply; 26 feet to shale. 
D. i Sufficient supply. 
D.S. I Sometimes dry in winter. months. 
S. 

1 
Sufficient supply. 

S. I Use a sand point for do mestic supply. 
D.S. I Sufficient supply. 
D.S • . I Suf'ficient supply. s. 

1

1 Two similar wells on f a rm. 
D. Sufficient supply. 
D.S. Sufficient supply. 
D.S. Sufficient supply. 
S. Supplemented by a dugout. 
D.S. Sufficient supply; one dugout. 

i 

! 
Sufficient supply. 

11 " • 

'· 

I NW ; 6 , 7 ::? 5· Ist1 ~gfnt 28 i I435 1 •

1

· l 28 I407' Gla cial, sand 2 NW I4 ' " : " : " I ft I J.5' ' I426 ' 35 1391 1 
" ' It 3 SVI I I6 ' " I II " " 45 ' 1427 ! ' 45 . I382 · " ' It 

I " , 
I n ' 

c l ear , 
tvon 1 

clear 
iron 
clear 

D.S. 
D.S. 
D.S. 
·D.S. 
D.S. 

Three sandpolnts all deeper than average 4 i NE I 161 " I II ' If I " I 20 ; 1428 I I I 20 1408 ! fl , " 5 : NW ! I?: " ' " ; " : tt : I2 ! 1430 i i I2 I4I8 " ' II 6 NE I IS I " ' " ; II : rt I 2 5 I !4 3 5 I 2 5 I4IO " ' It 7 1 SE 20 : " . " " i " I2 I !423 'I 12 I4II " , · " 8 SW 22 " : " I " I " ! 24 I 1414 I : 24 1390. " ' tt --- ·---· -·------ ·-- --- - - - ---- _ _:_,_ ____ . ___ -- - ----- ---

NOTE--A!I depths, a ltit udes, heights and elevations 
gi·.-en above are in feet. 

I : : Sufficient supply. 
Sufficient supply. 

" 
" 
" 

11 1· ti 

, iron 1 

' ' 
D.S. 
D.S. 
D.S. 

II ti 

" 
" 

11 

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

• 
• 
• 



·--1··1 

' I 

\ _ ___ _ 
I 
I LOCATION 

------- - - - ------ TYPE 
W~LL I I ! I OF 

h o. 1 . - I ~ I R M J WELL /4 Se-. J. ;l. ge. 1 er. 
I I . I I • I 

I --· I_ - - ' - - I ·--· - -- .' -· - I -- - - -

I 9 I SE !
1 

24
11 7 '

1 
251 Is~ B8£~t 

IO NE 28 " 11 
" 1 du! 

II SW , 29 11 
" 1 " s~ iit 

!2 I NE 3 I ti II : II ; p I 

I3 SE 33 " " ' " 1 dug 
I4 . NE 3 5 II " I It ~8£Ri 

I : SE I 6 
2 NW i 81 
3 1 SW , 19 
4 NE I 30 

8 · 25! rs+l ~8£Rt 
8 i 25 II l II 
If If tf I If 

II II II I II 

5 SW 32 · " II 11 I dug 

.,,._ .• , ~1;,1.·- "' . . ... - -,,,.; .. -:· ... .. .. . .. .., •• l". .. . ........... -:- . .,. -;;. ... ,. -"~•-:o"C -;, .. ,°11:-.~-=-~.-;, .. 

v· .~ ,.. ,._ ". .,,~,, 
, C Q~ ~ 4REA.) . 

... ...... '•· .... 

I I HEIGHT TO WHICH I . 

WELL RECORDS-~11V-1nf\4))1Q'J,.WJYw/~ .. .... TOWNSHIP.s. .. .. 7 .... to~ .. :J:o., .... MN.GES .. 22 .... to ... 2), 
____ ~ ~ _ JEST PRINC IP /lL MER ID IAN == == = _ 

I WATER WILL RISE PRINCIPAL WATER-BEARING BED 

I DEPTH I ALTITU,DE 1-- -- ·----
OF I . WELL I I 

r,; - I (above eca AbOf.'e ( +) 
I I Surface 

CHARACTER 
OF WATER 

TEMP. 
OF 

WATER 
(in °F.) 

USF; TO 
WHICH 
WATER 
IS PUT 

YIELD AND REMARKS 
I v !!.LL levell Below ( - ) I Eil!V. I Depth Elev. I Geological Horizon 

I ' . 
I I 

I 
20 I 

- __ ; _ __ ! _ ___ i ____ i __ I ______ - · ·-1 J___ ·- -·-
!400 I 1

1 1
1 

20 I I3801 Glacial, sand hard, iron I D.S. 
D,S. 
D.s; 
D.S. 
D.S. 
D.S. 

Sufficient supply. 
Can use a sandpoint. 

1 Sufficient supply. 

12 
I2 
25 
18 
27 

I2 I 

·al 
I5 
I5 
II · 

I 

I4I2 I2 I400 11 
, " " , clear1 i 

!44 3 : I2 I 14 3 r; " ' rt " , n I ! 
1422 25 I I397! It ' II i " , " : 
I4I5 -9 !406 I8 13971 II ' ti 'I " ' " I 
I40I 2'1 I374 " " " " I I , I , I 

I4II 
I4I2 · 
I412 
1417 
I4I3 

' i 
-6 j I407 J 

I 

' I I 

~ hard, clea~ I2 
1

1 1399 
8 I !404 

I5 I 1397
1
1 

I5 1402 
_II I 1402: 

Glacial, sand 
II II 

" II 

ti 

' , 
' ' 

" 
It 

" 

I " " , 
1 11, II I . , 
I 

II It 

" : iron 
I 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 

It ,, 
• 

Also 'use a sandpoint. 
Sui'ficient supply. 

Sufficient supply. 
n II 

• ,. II • 
" " • 

Creek crosses farm. 

I 
I. 

I SE ·4 9 25 " 
2 NE 4 II II II 

sand- ' 
point 

" 
12 I 
I2 I 

I39I 
I389 
I392 
I4I2 
1418 
I4II 
I41I 
I424 ! 

I 
I2 I I3i9 Glacial, 
!2137 "' 

sand I " , clea s. 
D.S. 
s. 
s. 
D.S. 

Sufficient supply. 
I 

3 NE 5 II I ,, 

4 NW 6 II II 

5 . NW 7, II " 

6 5'N l4 i ft " 

7 I SE I I 7: " It 

8 f NW I I5 It II 

II 

It 

II 

" II I 
II i 

dug 
II 

" 
" 
" 
" 9 . SW I I8· " I It I " I " 

IO NE 28 ti II II " 

I I NE 33 " If II II If 

I2 NW , 35'" " : " 1 II 

I ' SE I r, IO 25: r.J dua 
2 i SE I 4 II II I II ! ii 

3 ! NE I I3 II" ; II II 

4 NE ' I3 11
1

11 
I 

11 1 
" 

5 ! SE I4 II II ,, '. " 

8 . 
I2 
I8 1 

20 
II I 
I4 I 

II I 
8 

IO 
I5 

1422 
I428 
I4I? 
I414 

2I I429 
13 I423 
20 I378 
36 I386 

-5 
-5 
-I2 
-I2 
-3 
-II 
-6 
-4 
-5 
-9 

1 

I387 I 

I407 
1 1406 
1399 i 
1408 I 

jl4I3 
I4I6 i 
1424 I 
!412 
1405' ' 

8 I 13 4! II ' 

I2 I400' " , 
I8 I 1400 . ti ' 

20 : I39I " , 
II ' I400 II ' 

14 1 1410 11 
, 

II I4II " , 
8 ! 1420 II 

IO I I40;;i " 
I5'. I 13991 

II 

I 

' 
' , 

" 
II 

" 
" 
" 
" 
" 
" II 

" 
" 

II 

I II 

i " 
" 

I " 
" 
" ,, 

I " 
I If 
I 
I II 

, , 
' 
' ' 
' 
' , , 
' , 

II 

If 

tt 

" 
" 
" 
" 
" " 
It 

It I 

, I j 
-I6 II4I3 2I 14081 Glacial, sand . hard, clea~ 
-3 1420 I3 I4IO II ' II I R~~d: II 

-8 I370 20 I358 11 
, " ' " , " 

-7 13 79 I 36 ' 13 50 II ' " ' hard' II 

, D.S. 
i D.S. 
I D.S. 
I . D .s. 

D.S. 
s. 
D.S. 

D. 
D.S. 
D. 
s. 

11 II • 
Sandpoint for domestic 
Sandpoint " " 
Sufficient supply. 
Sufficient supply. 

If II • 
" " • 
II U • 
II " • 

use. 
If • 

Sandpoint for domestic use. 
Sufficient supply. 

Sufficient supply. 
Sufficient supply. 

" " • 
" It 

• 
Not sufficient in dry years. 

r,-w; j .. ··~ ... 

B 4-4. 
R.. 7528 

-

6 N"N . I 7 " ,, If I It 

7 SW 2 I I " " " " 8 ' SW 22: II II It ' rt 

7 I2?6 
22 I428 
14 : I2I8 
I6 I383 
IO 1389 

· · --4- 1272 : 7 1 I269 Bedrock, shale R!~di 11 

-!6 I4I2 22 1406 Glacial, grave IL hard, 11 

-IO ' 1208 I I4 I204' " . ' " I " ' " 
... 12 I3 7I !6 1367 " , " " , " 

D.S. 
s. 
D.S. 
D.S. 

Sandpoint 22 ft. deep, for domestic use. 
Sufficient supply. 

9 SE 22 ' " II II II 

IO I NE 23 II " II II 

II ' SW 23 II " II II 

!2 ' NE 23 II II II " 

!3 NW . 24 II II II II 

I4 , NE 24 11 11 " · dug 
I5 I NE 24 II II II ' II 

I6 SE 2 5 " II II II 
I7 ' SW 26 II II 

I8 ! SE 2 7 II II 

I9 I NE 30 II II 

20 I SE I 3 I II I II 

2 I ' NE I 33 : II I II 

22 NE ' 34' II I II 

II 

" II I 

If 

" 
II 

23 NE . 3 5 II " " 

24 NE 361 " II I If ~ 
2; NW 36 II I II : " I 

II 

It 

II 

II 

II 

II 

" II 

II 

II . I397 
I8 I4I3 
7 I393 

24 I428 
I? 1394 
19 I388 

· II 1439 
21 I422 
I7 I4I4 

I 50 I4I6 
30 , I233 
I5 I444 
15 I455 
I2 I 1458 
I7 I 1463 
IS _1154 

-6 · I383 IO I3 79 11 11 I medd' " . ' nar , -6 I39I II ' 1386 " , 11 soft, 11 

-II I402 1 I8 1 

1395' " , 11 1 hard, " 
-4 1 1389 7 13861 Bedrock, shaleL " , . 11 

-20 '. !408 I 24 , I404! Glacial, gravejl. 11 , 11 

-I3 I38I 17 ' I371 Glacial, sand 1 
" , " 

-12 I I3 76 I9 I 1369 " , II ' II ' " 
-9 ' I430 ' II : 1428 II ' II I " , " 

-9 I4I3 21 ' I40I1 11 , clay I 11 , " 

-IO 1404 I7 1397' B<;drock, shale ' 11 , 11 

-II 1405 50 · 1366 Glacial, graveil. " , " 
-20 I213 

1 
30 ; 1203, Bedrock, shale 11 , 11 

-9 1435 I I5 I429· II , " II , " 

•4 . I45I ! I5 I44~ II It 11 " I I , , 

-7 ·
1
. I45I ; I2 I44 Glacial, sand 11 , " 

-12 I45I iA I44 II " I II II . , , 
-~12_ ~- _ _m6· ___ 1!_~_ - "- " - _,.. _!!_ .. __ 

D.S. 
D.S. 
D.S. 
D. 
D.S. 
D. 
s. 
D.S. 
D. 
D.S. 
D .s. 
D.S. 
D. 
D.S. 
D.S. 
D.S. n_s_ 

" " 
II 

II 

II 

" 

• 
• 
• 

~ Sandpoint can also be used. 
Ne l l at schoolhouse. 
Averages about 35 barrels. 
Sufficient supply. 

II II 
• 

II " • 
Not sufficient; one dugout. 

1 Two similar wells; sufficient. 
Sufficient supply. 

II II 

II II • 
Three similar wells. 
Sufficient supply. 
Sufficient supply. 
Sandpo1nt can_also be used. 

NOTE- All depths, altitudes, hei i;hts and elevations 
given above are in feet. 

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