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INTRCDUC TI(:N 

Information on the ground-~~ter resources of east-central 
Alberta and western Saskatchewan was collected, mostly in 1935, during 
the progress of geological investigations for oil e.nd gas . The region 
studied extends from Edmonton in the west to Battleford in the east, 
and from township 32 on the south to township 59 in western Alberta , 
township 63 in eastern Alberta, ~nd in part as far north as townfhip 
56 in western Sask,_tchewan. 

This region is crossed by North Saskatchewan and Ba. ttle 
Rivers, and includes other more or less permanent strea.ms. host of 
the lakes within the area. , h~vever , are a lkaline , and wnter is 
obtained in wells from two sources, namely, from ~~ter-bea.ring sands 
in surface or glacial deposits, and from sands in the underlying bedrock. 

A division has been made in the well records, in so far as 
possible, between glacial and bedrock water-bu,ring sands. In 
investigations for oil and gas , however, the bedrock wells were used to 
trace the lateral extent of geological formations, with the result that 
the records deal more particularly with this type of well . No detailed 
studies were made of the glacial materials in relation to the water-supply, 
nor were the glacial deposits lil9.pped adequately for this purpose . In 
almost all of the region investigated in Alberta , and in [1.11 but the 
northeast part of the region studied in Saskatch~nan, water can be 
obtained from bedrock. In a few places , however, the water from the 
shallower bedrock sands is unsatisfactory, and deeper drilling may be 
neceesary. 

.The water records were obtained mostly from the well ovmers, 
some of whom had acquired the land after the water supply had been found, 
a.nd hence had no personal knowledge of the water -bearing beds th'.:1.t ht".d 
been encountered in their wells . Also the elev?.tions of the wells were 
to.ken by a.nero id bn.rom€ter and are, consequently, only a. rproxima te. In 
spite of these defects, howevPr , it is hoped that the publication of 
these water records may· prove of value to farmers, town authorities , and 
drillers in their efforts to obtain water supplies adequate for their 
needs. 

In collecting this infonna.tion several field p~rties were 
employed. These were under the direction of Professors R. L. Rutherford 
and P. S • We.Lr.en of the University of Alberta , C.H. Crickmay of 
Vancouver, and c, o. Hage , until recently a member of the Geological 
Survey. The oil and gas investigations of which these water records are 
a. part were undertaken under the gener~ l supervision of G. s. Hume. 

Jublication of Results 

The essential information pert<t ining to ground-water condi't:;ions 
is being issued in reports.that in Sa.ske.tchewan cover each municipality , 
and in Alberta cover each square block of sixteen townships beginning a. t 
the 4th meridian and lying between the correction lines. The secretary 
~reasurer of each municipality in Saskatchewan and Alberta will be 
supplied with the information covering that municipality. Copies of the 
reports will also be available for study at offices of the Provincial 
and Federal ;JGover:nment Departments . F\lrther assistance in the 
interpretation -f the reports may be obto.ined by applying to the Chief 
Geologie.t)- Geol0gica.l ;survey, OttaWn.. Technical terms used in the 
reports are defined in the glo~sa.ry . 
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Ho~ to Use the Report 

Anyone desiring informe.tion concering ground i'I:J.ter in any 
particular.: locality will find the available data lis tC1d in the well 
records. ~These should be consulted to see if a supply of water is 
likely to be found in shallow wells sunk in the glacial drift , or wheth~r 
a better supply may be obtained at greater depth in the underlying 
bedrock formations. Th1'i wells in glacial drift COJTUl'Only show no 
regional level, as the sands or gravels in which the water occurs are 
irregularly distributed and of limited extent. As the surface of the 
ground ie uneven, the best means of compa ring water wells is by the 
eleV<l.tions of their water-bearing beds. For any particular well this 
elevation is obtained by subtraoting the figure for the depth ~f the 
well to the water-bearing bed from that for the surface elevation at 
the well. For convenience both the elevation nf the wells and the 
elevation of the wa.ter~bearing bed or beds in each well are given in 
the well record tables. Where water is obtained from bedrock,, the name 
of the formation in which the water-beariug sand occurs is ~ lso listed 
in these tables, and this information should be used in conjunction with 
that provided on bedrock formations, pages 4 to !B, which describes 
these formations and gives their thickness and sequence~ Where the 
level of the wa.ter-bearing •and is known, its depth at any point can 
ea~ily be calculated by substracting its elei:ra.tion, as given in the · 
well record tables, from the elevation of the surface at th9.t point. 

· With ea.ch report is a map consisting of t\vo figures. 
Figure 1 shows the bedrock formations that will be ennountered beneath 
the unconsolidatea surface deposits. Figure 2 shows the position of 
all wells for which records are ~vailable, the class of wel l at each 
location, nnd the contour line or lines of equQl surface elevation. 
The elei.To:.tion at any location can thus be roughly judged from the ne<>.rest 
contour line, and the records of the wells show at what levels water 
is likely to be encountered~ The depth of the wel l can then be 
calculated, and some inform~tion on the character and quantity of water 
can be obtained from a study of the records of surrounding wells , 

GLOSSi .. RY CF TEmJES USED 

Alkaline. The tenn 11 alkallne11 has been applied rather loosely 
to some ground waters that have a peculiar and disagreea.ble taste . In 
the Prairie Provinces, vvnter that is commonly described as a lkaline 
usually contains a large amount of sodium sulphate and magnesium sulphate, 
the principal constituents of Glauber's s~lt and Epsom sa lts respectively . 
Most of the so called a.lkn.line waters are more correctly termed sulphate 
waters, Jll.%ny of which may be used for stock without ill effect. Water 
that tastesstrongly of common salt is described as salty . 

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

Aquifer or Water-bearing Horizo~ A porous bed, lens, or 
pocket in unconsolidated deposits or in bedrock th9t carries water. 

Buried pre-Glacial Stream Channels. A charmel carved into 
bedrock by a stream before the advance of the continental ice-sheet, and 
subsequently either partly or wholly filled in by sands , gravels, and 
boulder clay deposited by the ice-sheet or l a ter agencies . 

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

Coal Seam, ' The same as a coal bed. A deposit of carbonaceous 
material formed from the re.ma.ins of plnnts by partial decomposition and 
burial. 
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Contour. A line on a. m!lp joining points that ha.Ye the so.me 
elevation above sea-level. 

Continenh.l Ice-Sheet. The great ice-sheet thl"!.t co1~ered most 
of the surface of Can~da many thousnnds of yea.rs a.go , 

Escarpment. A cliff or a relatively steep slope separating 
leve l or gently sloping are~s. 

Flood Plain. A fln. t p':i.rt in n river -V':-lley ordinarily abo .. :re 
we.ter but coYered 'by water ,.-hen the ri'\"er is in flood. 

~lac~al Drift. The loose, unco~eeltdated surface deposits 
of sand, gravel, and clay, or a. mixture of these, th~t were deposited 
by the continental ice-sheet. Clay containing boulders forms p.':'.rt 0f 
the drift and is referred to as glacial till or boulder clay. The 
glacial drift occurs in several formsa 

(1) Ground Moraine. A boulder clay or till plain (includes 
areas where the glacial drift is very thin and the surface uneven). 

(2) Terminal Moraine or Mor8.ine. ;._ hilly trs.ct of cou.Tltry 
formed by glacial drift th:-i.t was la.id down a.t the m!':l.rgin of the continent'3.l 
ice-sheet during its retreat, The surf!:'.ce is characterized by irregular 
hills and undrained basins. 

(3) Glacial OU~'W').sh. Sand and gravel pl~ins or deltas formed 
by stre~ms that issued from the continental ice-sheet. 

( 4) Gla.cial Lake Deposits. Sr.i.nd '-'.nd:·cliiy:i.ple.inis fdrlhad in 
glacial lakes during the retreat C•f the ice-sheet. 

Ground Wa. ter • Sub-surface i.1r.1 ter, or water thn t occurs 
below the surface of the land. 

Hydrostatic Pressure. The pres:sure th~.t ca.uses water in Et 

well to rise e.bove the point at which it is first encountered, 

Impervious or Impermeable. Beds, such as fine clays or 
she.le, are considered to be impervious or impe;rmeable when they do not 
permit of the perceptible pe.ssa.ge or movement of ground v"B.ter . 

Pervious or Perme9.ble. Beds are pervious when they permit 
of the perceptible passage or movement of ground '~'!?.ter , a.s for example 
porous sands, gravel , and sandstone. 

Pre-Glacial Land Surface , Th~ surface of the land before it 
was covered by the continental ice-sheet. 

Recent Deposits . Deposits thfi.t have been l aid down by the 
agencies of wa.ter and wind since the disappearance of the continent~l 
ice-sheet, 

Unconsolide.ted Deposits • . The r.t.'1.ntle or co'l:'ering of alluvium 
and gl acial drift consisting of loose s~nd, gr~•el, clay, and boulders 
th~t overlie the bedrock . 

Water-1"able. 
sa tura.ted with water. 
below it. 

The upper limit of the part of the ground wholly 
This may be very near the surfn.ce or many feet 

Wells, Holes sunk into the earth so as to reach a supply of 
water. When no water is obtained they are referrerl to a.s dry holes. 
Wells in which water is encountered are of three classes• 

(l) Wells Hi. which the water is under sufficient pressure to 
flow above the surface of the ground• 
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(2) We lls in which the water is under pre sfure but do e s 
not rise to the surface . 

(3) We lls in which the wa ter does not rise above the i,·m.ter 
t able. 

BEDRCCK FORMJ\TI!' NS C•F WES T-CENTRi. L Si. SKATCHW1~·.N AND E;,ST-C '2NTR:.1 .\ LBERTA 

The formations th?.t outcrop in west-centrG. l 3a.skatchevm.n a.re 
a n extenfion of similar form'.l tions th"'.t occur in ee, st-central 11. lbert<> . • 
They a re of Upper Creta.ceious age , and consist entirely of relatively 
soft eh'l. les and sc.nds, with some bands of m rd sa ndstone 1:md l!'.l.ycrs of 
ironstone nodules, The succession, chn.racter, and estimated thickness 
of the formations a.re shown in the f ollowing t o.ble ~ 

Formation 

Edmonton 

Bearpn.w 

Pn.le and 
Varie gated 
Beds 

Birch W.ke 

Grizzly ) ear 

Ribstone Creek 

Lea Park 

Cha r a cter 

Grey to white, bentonit ic sands and 
sandstones with grey aml gr eenish 
shales ; coa l se9.ms prominent in some 
areas, as a t Castor, Alberta. . 

Dark sha l e s , gr een S9.nds vrith smooth 
black chert pebbles; partly non-
rnArine , with 'Yhi te bentoni tic sand B, 

carbonc.c eous sh.'1. l es or thin coll.l 
se~ms simil~r t o ~hose in Pa le Beds ; 
shale s at certa in liorizons conta in 
lobster claw nodul e s <.i. n0 rn.'3.rino fossils ; 
a t othEr horizons <.i. re abundant selenite 
crystiils. 

Li;ht grey sands with bentonito ; soft, d~rk 
grey and light gr ey sh8.les with selenite 
and irons t one; c~ rbona.c eous sha l es and 
coal seams ; abundant Eelenite crysta ls 
in certa in l ayers . 

Grey sand and sa nds tone in upp6r part; 
middle pe.rt of shD. les and sandy shales, 
thinly laminated; lower part with grey 
and yellow weathering sands ; oyst er bed 
commonly at base. 

Mostly dark grey slli>.le of marine ori gin, with 
a few minor sa nd horizons 1 se l enite crysta ls 
a nd nodul es up to 6 or 8 inches in diameter 

Grey SG.nds and sandstones at t he top and 
bottom, with intermedi9. t e sands and shales 1 
thin coa l scam in the vicinity of Wa inwright; 
mostly non-ma rine, but midd le sha le in some 
ar eas is marine. 

Dark gr ey shales and sn.ndy sh.'3.lee with nodules 
of ironstone; a sand 70 f eet thick 110 f eet 
below the top of the fonnation in the Rib
stone a r ea , Alberta ~ 

EQmonton Formation 

Thickness 
Feet 
1,000 to 
1,159 

300 to 600 
-ihins 
rapidly to 
the north
west 

950 to 1 , 0'.)0 
in Czar-Tit 
·"Hills a r e:i. ; 
may be thin
ner else",irhere 

100 in west , 
but less to 

e1=1.st and 
south 

J..fa;d.mum, 100 

Maximtnn, 325 
at Viking; 
thins esst
we.rd 

05& to 1~100 

The na.me Edmonton formation wa s first applied t o the beds 
containing coal in the Edmonton a r ea , a nd later to the sru:ne beds in 
adjoining areas . The formation h~ s a t ot a l thick'ness of 1,000 to 
1,151 f eet, but is bevelled off eDstwa rd and the c::i..st edge of the fol'1119.tion 
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follows a northwe st line from Cororn.t ion through Tofie ld to ':'. point 
on North Sa.sbtchewan Rh·er <:1.bout midw::..y between Edmonton n.nd Fort 
So.sk-:tchewan . No Edmcmton beds occur northen.st of this line, but 
the forI!1_ation bec1Jmes pro gr e ssively thicker t o the southwest due to 
the fact the. t the beds incline in th:i. t direction '3.nd the surface 
bevels o.cro s s t hem . 

The EdITtonton form"..ti on consists of poorly bedded grey and 
gr eenish clay sh'.'.les , coo. l se£n:i.s , '3.nci sands ':l.nd sandstones th"..t 
conta in cln.y a nd 'l white materh l lmown a.s bentonite . This m.':'..teria l 
vvhen wet is -very sticky <tn<' swells gree.t ly in v0lume , '.lnd when dry 
tends to gi,.re a white a.ppefl r anc e t o the ·)ed s conb. ining it. Such 
beds a. r e r e l a tine ly imperYious to vm.ter , e.nd ~t the surface produce 
the "burns"" of barren g;rounci ·wh0re veget n. tion i s scanty or ~sent. 

Water is rehtive ly ab undant in t h e Edmonton fo rnrtion, which 
contains much s '"- nd, commonly in the f orm of isohted l enses distributed 
irregul3. rly through the formqtion , Con s equently, there is little 
uniformity in the depth of we lls even ,,~'i thin a srrB.11 o.re:t . Vfoter a lso 
occurs commonly with coa l seams and , unli!ce the ss.nd l enses , these bed s 
a.re much :nor e regular and per sistent . In contra~t with the water frooi 
the bentonitic S::l.nds , which is gener'3.lly "soft11

, water from the coal 
S8".ID S / !l'S the 11\''J. ter from the sffil low Surf!l c e cleposi ts~ mo.y be 11 hard11 

• 

The bn.s'l l beds of the Edmnnton form':'Ltion usually "l!font':l. in fresh vra ter, 
but this rru:i.y becolTl.e br ?L ckish loca lly where the undE:rlying Bearpaw beds 
·conta in hi ghly n lk.o.line or SQl ty wa. ter . 

Becrrpaw For~ation 

In southern Alberta , wher e the Bearpn.w f ormn.tion is thickest , 
the beds compo sing it a re rn,n,in ly sh~t le s th ..,_t ho.ve been deposited in 
sea wo.ter. In the a rea north of tovmship 32 the form.<1.tion thins t o the 
n orthwest s.nd become s a. shor e line deposit compo sed of sh9.les cont-:.ining 
bentonite , impur e s~:mds, and thin con.l sea.ms . In snme a r e'.ls , ['.S o. t 
Ryley !l.nd nen. r Monitor, i:i.nd in the Neutrn. l Hills , the Bea r pa.w cont'.:l.in s 
pebble beds . At Ryl ey these ~re consolid'.'.ted 1nto r. conglomer~.te , 

but mostly the pebb l es nre loo se ly distribut ed in sho.le or sunny bec1s . 

In the o. r eo. immedie.te ly nnrth of to1mship 32 the Bea.rpaw 
occupies o. widespr es.d belt benel.'.th the ghcinl cl rift, but f~,rther 
northwest the belt nn.rrows, nnd o. t Ryl ey o. nd northwestwa rd i t is onl y 
a few mile s wide . This belt crosses North Sask.:.tchewan River a.bout 
midwn.y between Edmonton ond Fort Sa.sbtchewan . Bearpaw bec1s form the 
main bedrock deposits of the Neutr -:. 1 Hills . Farther south, where 
th ey ha'Te 1.m expos ec1 thickness of at lea st 400 f ec:t , they cont':'.in 
gre en sands , nnd beds of mar ine shs. l e interfinger with the bentonitic 
shales and sands of the underlying formn.tion . To the north, on the 
bo.nks of North SflskatcheVl'ln Ri ver, the di'.-isi on b etween the Be61.rpn.w 
and the overlying and underly ing f orire,tions i s indefinite , and the 
thickness of beds of Bearp~.w uge is rehtive ly sr.11?, ll . 

The vr.:1.ter in the Ryley area is f r om the Bearp'3.W f onn'ltion, 
and is so.lty . In other 'lre'.ls to the s outh the mar ine Beo. r po.w 
formo.tion ca rri es gr een sand beds th'.l t y i eld fresh w.'.lter , but commonly 
a much better suprly is found by drilling through the Bearpaw into the 
underlying Pale Beds . 

In So..sb.tchew::m, Beo. r paw beds occur southeast of Mu clin and 
south of Lu se l and and Kerrobert . Only the basa l beds are present , ~nd 

these cont~ in gr een sand s that ~re commonly Wtter-b earing . 

Pa l e and V~riegated Beds 

Under l ying the Bearpaw forms.t ion is a succes ~ion of bentonitio 
sands , shales , and sandy sha l es containing a. few coa l seams • The upper 
part of this successi ri n , due to the beI . ;•;:mi tic content, is c ommonly 
light coloured s.nd has oeen described a."' the Po.le Beds , whereas the lower 
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part is darker, r-md is known as Variegr.ted Beds. In part, dP.rk shales 
are pre::ent in both Pale '\nd Vo.riegi:i.tod Beds; others a.re greenish , grey, 
brown, a n c1 dnrk chocolo.te , Cf\rbonaceous types. The sands may also be 
yellnw, but where bentonite is nr eEont it impo.rts a light colour to the 
berls. Both Pa.le nnd Variegated Berls ~re characterized by the presence 
of thin seruns of ironstone, commonly d-:.rk redd.ish, but in part purplish, 
Se lenite (gypsum) cryst~ ls a re, in pl!.'.ces, abund:).nt in the shnles. 

The best sections of P~le Beds exposed in the region ar e 
in·the Tit Hills, southwest of 1J &'.'.r. These hills carry a thi:u. capping 
of Bearpaw shales, beneath which, and a round Bruce L~ke, more than 200 
feet of Pa.le Beds are expo sed . The total thickness of P~le a nd Variegated 
Beds in the Tit Hills area. is about 970 feet . Varieg;Rted'Beds outcrop 
r,ear Hawkins on the Canadian Natiow.i.l Railway west of Wa.imrright, hut no 
a.rea exposes the complete succession, which is considered to comprise a.bout 
200 feet of beds, 

Records of wells drillod into the Pale ~nd V~rieGQted 
Beds do not, in genere.l, indicate laterfl.l pers istence of sands for long 
distances, nor any uniform a vera.ge depth to Y:a ter-bearing sands in a locn. l 
a.rea. . This points to the conclusion that the sa.nds s.re Ina.inly loca l lenses, 
but as such lens e s are numerous, few wells fail to obta in water. In the 
Cadogan area IM.ny flowing wells have been obt!dned f rom sands a.bout midway 
in the succes::ion. In western Saskatchewr-m Pa le :land Va.rieg'lted Beds nccur 
over a wide a rea from Maclin f'cnd Kerrobert norther.. st throur.;h Wilkie to the 
Eagle Hills, south of Ba.tt leford. Numerous outcrops occur in the a rea 
south of Unity at Muddy Lake, but south P..nd ea.st around Biggar these beds 
a.re a lmost wholly concealed by glacial drift . 

The water from the E:ands of the Pale o.nd Varieg8.ted Beds 
is gener ally soft. The supply, a.ppQrently, is dependent in part on the 
size of the sand body that conta ins the -w:iter !:1.ncl in pa.rt rm the ee.se w·ith 
which wa. t er may be replenished in the sand. Sm.'\ll sand lenses surrounded 
by shales. may be f illed wi t h water ·tha t h .1.S infiltrated into them, but when 
tapped by a we ll the supply may be v ery slowly r eplenished. In m~ny 
instance s such wells yield only a small supply, although this is commonly 
persistent s.nd regul~r . 

Birch L~ke Form~tion 

The Birch In.ke formation under lies the Variegated Becls, 
but in many nreqs the division is not 6ha. rp. The type a r ea of the 
fonro.tion is a long the north shore of Birch Lake south of Innisfree, 
where a section 65 feet thick, composed mostly of sqnd, is exposed. Tho 
total thiolmess of the formation in this a rea i s -e.bout 100 f eet , £1.nd 
although this is domiDB.ntly sand a centra l part is composed of ~ 1tern£1.tine 
thin sa nd n.nd shale beds . At the barn of the form.9.tion, in a numb er of 
places, is an oyster bed, and this is exposed in a roe.d cut in a section 
73 fe et thick on the ea.st side of Buff~l0 Coulee in sec . 3, tp, 47, rge. 7, 

W. 4th mer. In both upper and lower pa.rts of the f ormP..tion the se..nd is 
commonly ma.ssive and outcrops tend to consolid~te into ha.rd , nodulqr ma.sees 
from a foot to a. few feet in diameter . Apparently these are formed through 
the deposition of salts from the w!:l.ter that finds 2-n outlet B.t the outcrops. 
In fact, in some a reas tho sand may be traced a long the side of a hill by 
the presence of small spring s or noduls. r m.ri.sses of sandst1'ne • 

The Birch L'.:1.ke f onnntion occurs under the drift and in 
outcrops in a large area south of North Saskatchew~n Rive r a nd northeast 
of a line from Willingdon to Innisfree a nd Minburn. East of this are~ 
the southwest boundary is more irregular, but outcrops a.re persistent on 
the banks of Batt le River from a fe?t miles north of Hnrdisty to D. nd 
beyond the mouth of Grizzly Beo. r Coulee in tp, 47 , rge. 5 . It is be li~vod, 
too, that ~ large area r.ear Edgerton ~nd Chauvin is underlain by the Biroh 
I.aka fonn-'1.tion and th<:1.t it extends southef:lstw.:..rd into Sa.slo!tchewnn a round 
Manitou L.'1.ke --.and southeP.. st to Vera .. 
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It is thought that the Bi rch Lake format ion thins 
e'3.stward from its type section at Birch Lake , and th0.t it loses its 
identity in western Sasb.tchewan . Deep wells drilled at Cza.r, Castor , 
a·nd elsewhere no longer show the Birch Lake as a: clearly recognize,ble 
sand formation , so that its southern limit beneath younger formations 
is unknown. Wherever it occurs af a. sand , however , it is water -bearing, 
although in S0Ille a r eas the sand i s apparently too fine to yield any 
considerable vo lume of water. In other a r eas , however , it persistently 
vields good wells. There is no appar ent uniformity in the character of 
the water , whi ch is either hard or soft in different wells in the SBl!le 
generR.l area . Dir ect cont'1.c-I; with surface ni.ters th".t c ·nh.in calcium 
sulphc.tes may in time change a "sof t" w?..ter well to 9.

11 hard" ¥rater wel l 1 
and many we lls ar e not suffic iently cased t o prevent the percolation 
of water from surface sands into the well , and hence into the deeper , 
soft water producing sanr.1s . In rart this e.ccounts for the ch'1.nge in 
character of the v."11. ter in a we ll, n. feature th:::.t h'.1.S been noticed by 
ma~ well owners . 

Grizzly Bear Formation 

The type loca lity for the Grizzly Be9.r form~tion, 

which underlies the Birch Lake beds , is ne9.r the mouth of Griztly 
Bee. r CoulSe, a t ributary of Battle River with outlet in tp . 47 , r ge . 5 . 
The form~tion is mainly compo sed of dark sha. l0s~ thnt wer e deposited in 
sea v.''\ter. At the mouth of Grizzly Bea.r Couiee two sh':l le sections , 
each about 100 feet thick, a. r e sep~ rated by a zone of thin S':lnd beds . 
It is now necognized t h?,t the upper section is the Grizzly Bear sh8.le, 
o.nd thqt the lower one, very similar in ch'1rncter '1nd a lso deposited in 
sea wa t er, occur s in the next lower f ormat ion, the Rib stone Creek . The 
Grizzly Bea. r Sh'1le cont.'.\. ins a thin nodulo.r zone ::;.bout 50 feet c.bove the 
base , that is, at o.bout the centre of the fonn11tion . This zone is sandy , 
and is believed to yield water in vnrious wells . Other th;tn sa.nds , in 
places water-bearing, are ~lso pres ent , The impervious nature of the 
Grizzly Bear shales makes the overlying Birch l.l1.ke sn.nd o. strong acquifnr, 
as water collects in the sand above the sh('.le . The cont8.ct of the Birch 
Lake a.nd Grizzly Bear formntions can be t r a ced in some places by the 
occurrence of springs isEuing from the base of the Birch LA.ke sand even 
where this is not exposed . 

Grizzly Bear shales occur in a road cut on t he south 
side of Battle River near the highway bridge at Fabya.n . 1rhe s!mles 
in this area a r e about 100 fee·.:; thick . It is thought they i:ixtend as 
f a r west RS the Viking g1.>.s f i e.ld , where they h11ve been recognized in 
samples from deep wells . It is probable , however , that the shales thin 
wesi:;\\~rd~and thicken eastward so th8t their gener~ l form is a wedge 
between both higher and lower S<tnd beds . The position of the thin edge 
of the wedge to the west is unknown, but evidently the Grizzly Bef3.r 
marine sh~le underlies a large a r ea in east-centrnl Alberta extending into 
Saskatchewan mainly in the area south of Battle River . 

Ribstone Creek Formation 

The type a r ea of the Ribst one Cr eek formation is on 
Ribstone Creek near its junction with B0.ttle River in tp . 45 , r ge . 1 , 
W. 4th mer ., At this pl ace the lov.rer sand beds of the f ormation are 
well exposed . The upper part of the lower S<>.nd member of this fonnn.ti on 
outcrops on the north side of Battle River , in the northeast part of 
sec . 26, tp . 47, r ge , 5, near the mouth of Grizzly Bear Coulee . Above it, 
higher on the bank nnd at a short distance from the river, there is a 
12 foot zone of ca rbonaceous and cooly beds in two layers , ea ch about 
2 fe et thick, separated by 8 feet of shale . Above this are 90 feet of 
d~rk shales that are thought to have been deposited in sea ~~ter , th~t is , 
they a re I!1..'\ rine sh~les . These marine sh<tles in turn are over l ain by a 
S'lndy zone about 20 feet thick conta ining oysters in the basal pn.rt . 
This ss.ndy zone is the uppfr sand rr.ember of the Rib stone Creek formation . 
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It thickens to the e'.:'.st o.nd west fr ·m the Grizzly Jea.r a.reo. but is 
probably at no place much moro tho.n 50 feet thick . 

The lower s~nd member of the Ribstone Creek fo~tion 
also varies in thickness from o. minimum of about 25 fe et. On the 
bo.nks of Vermilion Creek, north of Mannville , the bn.snl Sr\nd is '.'.t 
lea.st 60, 'l.nd may be 75,feet thick. It is overl~in by sh~ly sand nnd 
sandy shale beds, which replace the sh':'..le beds in the centr".l p~rt of 
the fo:nn.a.tion o.s exposed at· the mouth of Grizzly Ben.r Coulee . In the 
Wainwright aren , where the forroJltinn hn.s been drilled in deep wells, 
the basal sand is 60 feet thick, with the central p'l.rt composed of 
shale containing sand streaks. The upper sand member is a.bout 29 feet 
thick in this area. The total thickness of the formntion in the .-.r 

Wainwright area is UO to 200 feet, but this increo.ses to the west and 
in the Viking area exceeds 300 f eet. 

The Ribstone Creek forma t ion is widely exposed in n 
northwest-trending belt in e-:.st-ccntr?..l Albert".. . The southwest b01mdary 
of this n nrthvrest-trenc1 ing belt pas ses through the mouth of Grizzly 
Bear Coulee in tp. 47, rge. 5, o.nd beyond to the Two Hills area in tp •. 
54, rge. 12, wheren.s the northe'3. st boundary crosses North Saska.tchewn.n 
River southv1est of Elk Point and extends northwest to include o.n a.rea. 
slightly north of St. Paul des Metis a.nd Vilna. to tp •. 60, rge. 14. 
Within this belt water welh a re common in the Ribstone Creek sands , 
which are almost without exception water -bearing in some pa rt of the 
formation. The limits of the belt to the northe'3.st determine the 
limits of water from this source, but to the southwest of the belt, 
as here outlined, wn_ter may be obta ined in this fonn°.tion by drilling 
through ~he younger beds that overlie it. The Ribstone Creek sands 
are a prolific source of water in m..qny plc.ces i:i.nd hence the c1.istribution 
of this formation is of considerable economic importance. ~Tb.ere the 
formation consists of upper and lower sands with a centrc, l sha le zone 
only the sands are water-bearing, a lthough thin sand member s may occur 
in the sha l e . v\There the form~ tion is largely sand the distribution of 
wate r may be in any p~rt of the form~tion, although the upper and 
lower sands are perha ps the better aqufileers . To the east of Alberta , 
along Battle River and Big Coul8e in Saskatchewan, the Ribstone Creek 
sands are marine., Marine condi ti,ms 3.ppa.rently become more prevalent 
to the s outheast and it is believed tho.tin this <Erection the S1?.nds 
a.re gr adually replaced by marine shales . Thus at some di stance 
southeast of Battleford the Ribstone Creek formation loses its id entity 
a.nd its equivalents a r e shales in a. mn.rine succesfion . 

Lea. Park Formation 

The Lea. Park formation is largely 'l marine sh~. le, and 
only in the upper 180 feet is there any water. In the Din..'1. area. south 
of Lloydminster the upper beds of the Lea P"~rk consist of silty shales 
~bout llC feet thick underla in by silty s~nds 70 fe~t thick , Below 
these sands a.re marine sha les only, and these yield no fresh water 
either in east-central Alberta or west-centr~ l Saskatchewan. The sand 
in the upper Lea Park formation is thus the l~Nest freshwater aquifer 
within a very large are~ . The extent of this sand in the Lea Park, 
particularly to the northeast, is not known, but as the strat9. in ee.st
centre.l Alberta have a southwest inclination, pr ogressively lower beds 
occur at the surface to the northeast . Thus .a. t a short distance beyond 
the northeast boundary of the Ribstone Creek formation, a s pr eviously 
outlined,, the sand in the upper Lea Park reaches t he surface, o.nd 
represents the l a. st bedrock ~ aquifer in th0.t direction . Further northeast 
WB.ter mu::>t be obtained from glacial or surf::rne deposits only. In 
Alberta. this a r ea. without f re sh water in the bedrock includes the country 
north of North Sask:..tchevm.n River in the vicinity of Frog Lake a ncl a 
:lnrg{1 a.ren. extending to and beyond .Ben.var River . In this a r eri. , however, 
more fresh water streams ~r e present than farther south1 Rnd bush la.ndi 
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help to rebdn the surface w!iters . The a. rea no:.."theast of North 
Saskatchewan River in Sa.ska.tchew~m is a lmost wholly within the 
Jl,,ea Park formation, where water can be found only in surface deposits . 

WATER ANALYSES 

Intr oduction 

Analyses were made of water samples collected from a l a rge 
number of wells in west-centr al Saske.t chewa:ri . Their purpoce W(?.S to 
determine the chemical r- :10racter~_stics of the waters from different 
geolo gic8. l horizoni:, and thereby ri.EEi 'st' in ·mk:imil]g correlo.tions or· thei.. 
strata. in w1

· ich the "Wl!Lters occur. Al though this was the main 
objective of the analyses, it 1TNS.1!f.e.lso rea lized that a knowledge of 
the miners.I content of the water is of interest ~and ve.lue t o the 
consumer. The analyses were all made in the l<l.bora tory of the Water 
Supply end Borings Section of the Geologica l Survey, Otte.wa . 

Discussion of Chemic~ l Determinations 

The dissolved mineral constituents vary with the ma teria l 
encountered by the vfilte r in its migr ation to the reservoir bed. The 
mineral salts present a re r eferred to as the tob.l dissolved solids, 
a nd they r epres ent the r e Aidue when the water is cnmpletely evaporated. 
This is eypressed quantitatively '.l S "pa rts per million" , which 
refers to the proportion by we i ght in l,000 1 000 p"lrts of water. A 
salt when dissolved in water separates into ~NO chemica l units ca lled 
"radieo.°ls", and these i.i. re expressed as such in the chemica l are lyses ... 
In the one group is included the mittallic elements of ca lcium (Ca.), 
magnesium (Mg), and sodium (Na ), a nd in the other group are the 
sulphate (S04), chloride (Cl), and ca rbonate (CC3)' radic9.ls. 

The aMlyses indicate only the amounts of the previously 
m0ntioned radicals, thus ne glecting any silica, alumina, potash, 
or iron ths.t may be present. It will be noticed th".1.t in most instances 
the total solids a.re accounted for by the sum total of the radica ls as 
shown by the aW1. lyses. Actually, the residue when the: water is 
oompletely evaporated still retains some combined water of crystallization, 
so that the fi gures for the "tota l solids" a r e h i gher than the sum 
total of the radicals as .determined . '[These r adica ls a re also 
"calculated in a ssurn.ed combinations" to ind ica tc the theoretical amounts 
of different salts present in the 1va.ter. The same method wB.s followed 
in each a nalysis, so that the table presents n c0nsistent record of 
the different compound s present . 

Mineral Constituents Present 

Calcium. Calcium (ca) in the water comes from mineral 
pnrticles present in the surface deposits, the chief source being 
limestone, gypsum, a nd dolomite. Fossil sheale provide a. source of 
calcium, as does a lso the decomposition of is;neous rocks. The common 
compounds of ca lcium are -;oalciurn. carbonate (CaC03) and ca lcium 
sulphate (CaS04). 

Magnesium . Magnesium (Mg) is a common constituent of many 
igneous r ocks and , therefore , very pr eva lent in ground water. Dolomite , 
a carbonate of calcium and magnesium, is a lso a source of the mineral . 
The sulphate of magnesia (MgS04) combines with water to form "Epsom · 
salts" a.nd renders the water unwholesome if pre sent in l"lrge amounts. 

Sodium, Sodium (Na) is derivod from a number of the import~nt 
rock-forming minerals, so ths.t sodium su~phate and carbonate a. re very 
common in ground ·waters. Sodium sulphate (Na2so4 ) combines with vvB..ter 
to fonn "Glauberfs ea.lt" and excer-sive amounts rrw.ke;t·the water unsuitable 
for drizjking purposes, Sodium carbonn te :(N°azC03 ) ~r "black alkali"'' 
wa tere a.re mostly soft , the degree of softness depen(1 ing upon the r at io 
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of sodium carbonate to the c a lcium and :magnesium sa lts. \:-Taters 
containing sodium carbonate in excess of 200 parts per million 
a. re unsuitable for irrigation purposes 1 • Sodium sulphate is less 

"The extreme limit of salts for irrigation is taken to be 70 parts 
per 100,000, but plants will not tolel"ate more than 10 to 20 parts 
per 100,000 of bla ck allm.li (alkaline carbonates and bicarbonates)" 
Frank Dixey in nA Practical Hnndbook of We.ter Supply', Thos . Murby 
& c 0 • , 19 31, p • 2 54 ) 

hannful. 

Sulphates. The sulphate (so4 ) salts r eferred to .in these 
analyses a. re calcium sulphate (ea.S04) , magnesium sulphate \lri~4 ), 
and sodium sulphate (Na 2S04). 

Chloride. Chlorine (cl) is with a ff!W exceptions, expressed 
as sodium chloride (NaC l), that is, common table salt. It is found 
in a ll of the analyses, most of the waters conta ining less than 200 
parts per million, but some as much as 21 000 or 3 , OOO parts. These 
vvaters have a brackish taste. 

Alkalinity. The a lkalinity detennined in these water 
analyses is based on the assumption tho.t the only salts present in 
the samples that vri ll neutralize acids are carbonates , and that, 
consequently, the degree of o. lka linity is proportiona l to the o..mount 
of the carbon~te r ad ica l (CD3) present. 

Hardness. The hardness of ~~ter is the total hardness, and 
has been determined by the amount of a st~ndard soap solution ~)quired 
to form a lather .that will stand up (persi st) for 2 minutes. Rq,r-d.nG.as 
is of two kinds, temporary and permanent. Temporary . hn.rdness is 
caused by calcium a nd magnesium bicarbonates, which s.re soluble in 
water but a.re precipitattd as insoluble normal carbona tes by boiling, 
as shown by the scale that forms in teakettles. Permanent hardness 
is ca.u sed by the pr esence of cnlcium and magnesium sulphates, and is 
not removed by boiling. The tv;o forms of hardness -, o.re not distinguished 
in the water analyses. Water s grade from very soft

2
to very hard, and 

can be cla ss ified according to the following:, system ' : 

The"Exa.mina tion of Wn. te111 and Wa. ter Bupplies", Tr..resh & Beale, 
page -21,-1i'fourtli-.8d. 1933 • 

A water under 50 degrees (that is, parts rer milli-0n) of 
hardness may be said to be very soft. 

A w~ ter with 50 to lOJ de grees of hardness rnny be said to be 
mod era. te ly soft. 

A water with 100 to 150 degrees or hardness may be sa.id to be 
moderately hard. 

A '\'ffi.ter with more than 200 and less tha:r. 300 degres s of hardness 
may be said to be ha.rd\. 

A water with more than 300 degrees of hardness may be sa.id to 
be very hard. 

Ha.rd i,vaters are usually high in ca lcium ca.rbona te, Almost 
all of the waters from the glacial drift a. r e of this type, especially 
those nbt a. s soc l a ted with se.nd and gra. ve 1 deposits tha. t come close to 
the surface• 
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In soft wa.ter the co. lcium ca rhon."l. te h:::ts been replaced by 
sodium carbonate, due to n~tura l reagent s present in the sand a nd 
cla.ys. Bentoni tE <:lnd glFtuconi te 0.re two such ren.g,ents lmovm to be 
present . Montmorillinit6, o<e of the cln.y-forming minera ls, has the 
same property of softening wri.ter , ~wing t o the n.bsorbed sodium that 
is nvailn.ble for chemica l re~ction • 

Piper, A. M. "Ground Wa. t e r in Southwestern Pennsylvania", 
Penn. Geol. Surv ., 4th sr.ri(JS . 

If surface wn.ter rea.chos the lower sn.nds by percoln t ing 
through the higher beds it may be hi ~hly cha rged ~"i th ca lcium salts 
before re('.ching thG beclroc~ formations confoining bentonite or 
glauconito. The completeners of the exchQn~e of c~ lcium Cl::l.:rbonoto 
for sodium carbon<\te will , t herefore, depend upon the length of time 
tha~ the wl'.l.ter is in conb,,_ct with the softening reagent, and P.lso 
upon -.he fU!lOunt of this m~.terhl present. The rrtte of movement of 
underg~rmnd?wnter will, consequonnlyy, be a f a ctor in determining the 
extent of the rea ction. 

The amolL.~t of iron present in the wat6 r was not de termined, 
owing to the possibilities of contam.iTilltion from the iron casing.s in 
the wells . Iron is present in most vr!.:'.ters, but the r.tmount mn.y be 
small . Upon expo sure to 'l. ir La. red precipitate f orms , the w::i. ter becomes 
acid , and , hence, hc.s a corrosive action . Vihen iron is pre sent in 
l o. rge amounts the 'l!'.'.t er has an i nky taste. 

'NJ~ TER ANALYSES IN REL '\ TIC N Tr.: GBCLCGY 

Glacia l Drift 

The quality of the water from gla.cird drift depends l a r ge ly 
on the nature of the deposit from which it comes n.nd on the r1epth of 
the aquifer below the surface . Glacial deposits ~~y be divided rou ghly 
into three types. 

(1). Sand e.nd grs.vel beds th'1.t fonn the surface deposit, such 
a.s outwash materi'.'.l a nd gl a cial l ake sands . 

(2). Buried outwash and inter ghcir-i.l depo ::: its between two tille 
of boulder clay. 

(3). Pockets or lenses of sand a nc gr ave l irregula rly distributed 
throu gh the till. 

Water from surface samd1.ddlposits is normal ly 1how in dissolved 
salts, the tohl being gen er:>.l ly les E than 1, 000 parts per million. 

V\There l a rge amounts of limestone occur in the ghcia l s~' nd and gravel 
beds a. charact eristic constituent of the glacia l water is ca lcium 
ce.rbomi.te, the amount present vc.rying from 300 t o 700 po. rts per million. 

Wat e r f rom buried outwash depo s its conto.ins 1nore dissolved 
salts than the surface sands, as the water in order to r each them h!:i.s 
to percolate through overlying"' till. Ra in wa t er contains carbonic ac id, 
which ~ots a s a solvent a nd dissolves a gr eat dea l of ca lcium, magnesium , 
a nd sodium from the rock-forming minerals. Sulphnte sa lts a re commonly 
present, though their proportions vary greatly in the different wa ters .. 
The shales th~t a r e incorporated in the drift a re high in calcium sulphate , 
so tha t the amount of sha l e prNent will modify the quality of the water. 
The oxidized upper part of the drift cont<'.in s les f' sulpM. te than the 
deeper, less oxidized boulder clay . The charact<tr of the water in the 
buried outwash depodts will, therefore~ depe nd · largely on the 
compoettion and amount of till that overlies it . 
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Water from irregula rly distributed sa nd o. nd gr~ve l b ed s 
will va ry in it s content of dissolved sa.lt s depend i ng upon t h e 
chara cter of the mn.teria l surrounding the r eservoir bed s. As the 
wat er in t h i s type of d epo i:: i t does not flow to D.ny marked extent , 
it is a. pt to be more hi ghly impr e gnated with soluble sa lts t he .. n wh er e 
the underground movemen t is mor e r apid. Sof t wn. t or in the drif t i s 
mostly confined t o sha llow we ll s in so.nd s low in ca lcium ca rbonate. 
Water s f rom gla.ci~ l l aker cln.ys a r e somet :i.mEHl high in s oluble snlts : 

The sample from a we ll in g le.c i nl lake clay on N.W. -?.t s e c,, 27, tp. 
42, rge. 17, h~ s 11,040 pa rts per million of s oluble salts , l~rge ly · 
mo.gnesium sulph!l.>te ~nd sodium sulph.o.to . The sampl e f rom SE . ~ sec. 
13, tp. 42, rge, 16 1 which i s be lieved t o come f rom glacial lnke 
silts, h 'l s a very differ ent compo s i t ion. The t ob l solid s in it 
o.re only 441 pa.rts per mill;ton, of ·v-h i ch 250 a. r e c.'.l lcium ca rbono.te. 
The grea t difference in the se wo. t e r s i s due t o the high soluble sn lt 
content tha..t is o.srncia.ted with t h e lake c ln.ys but ab sent in the 
silts. Avera. ge drift wo. t er contet ins b et ween 1 1 000 '.lnd 31 000 po.rts· 
per million of dis solved miner '1. l sa lts. 

Beo.rpaw Formo.. t ion 

The Benrpnw form.a ti on consis ts of da r k m':'.rine sha l e s o.nd 
beds of gr e en sa nd. Wnter from the s e sa.nds. ho..s a. t oto. l solid count 
r an ging from 300 to l,6oe parts per million o. nd a. hn.rdnes s of more 
thn.n 300 degree s. Ca lcium c'1. rbono.t e is v ery ma r ked in a ll S'.J.mpl es , 
due , perhap s, t o the prox imity of the v~ter sand s t o t h e glacial 
drift. Sodium sulphE .. t e i s the chief sa. lt pr esent, f ollowed by 
ca lcium carbonate, magnesium sulphate , mn gnes ium ca r bo!J.f.\te , and 
sodium chloride in d ecrea sing mnoun~n. These Yva. ters a r e d i s tingui sh ed 
from t h e overlying drift vl9..t ers by being r e l a tive ly low in t ota l 
di sso l ved solids, and in cont aining no ca lcium sulpha t e a nd only 
modera t e amounts of s odium sulphate , magnes ium sulphate , a nd ma gne sium 
carbonate. 

Pale Beds 

Pale Beds underlie t he Bearpaw fo rmat i on. Tota l solids in 
wat ers f rom t he s e beds vary fr om 700 t o 1 1 30~ par t s per mi l lion. The 
·water i s , in most instances , sof t, as i t c ont'3. ins sodium carbonate in 
excess of calcium a nd magnes it:an ca rbonat es , bu t vihen mi xed wi t h surfa ce 
water h i gh in calcium carbonat e , it Y-ill b ecome ha. r d . The hir;h 
concentra tion of sodium sa l ts , espec i a lly sod ium carbonate , i n 
contrast wi t h the ca lcium and magne s ium sa l ts di stingui sh e s thi s wat er 
from tha t in Bea rpaw sands . The Pa l e '.Bods i nclude much bent oni te, a nd 
it is this minera l tha t acts ~ a s a wa t er softene r wi t hin t h e fonnation. 
The following analyses are typica l of wa tor s from t h e Pa. l e Bods t 

SE . sec. -~~, NE • sec. 3 SW . sec . 7 1 SE . sec. 21 . . -· .. ...... ........ · ... ~ . ·- -- . 

Salts tp. 38 , r ge . 21 tp .39, r ge . 25 , t p . 37 , r ge .24 , tp. 38,r ge . 23 

C a.C03 73 18 53 35 

CaS04 

MgC03 52 14 4 5 38 

MgS04 

Na 2co3 297 G79 464 562 

Na 2se4 297 158 266 4 37 
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NaCl 31 45 130 

Tot':l. l solids 760 940 1,260 

Hardness 100 20 30 75 

Varie gated Bens 

In Senlac Rurf:l.l Municipality, Saslm.tchewan, a re a number of wells 
that have water very similar in character to th..,_t found in the Bearpo.w 
formation. These wells tap an horizon tha.t corresponds wi th the Variegated 
Beds in Alberta, a l t hough they h1?..ve not been sep~.rated f rom the fo le Beds . 
They a re less bentonitic than the Pa.le:..Beds and darker in colour. The 
wa t er is hard a.nd hae a. low dissolved solid content. The three a!U:'.l yse s 
given below show o. gre~t dea l of similarity a nd su zgest ~ common horizon . 

; NN. sec. 21, NW. sec . 3, SE ~ sec. 28, 
Salts ! t p. 41 ,r ge ,26 tp.41,r ge .28 tp . 40,rge , 28 

I 

C<:?.C83 250 3C5 125 

CaS 04 

MgC 03 1109 80 155 

~ '.MgS14 149 194 69 

- -- ·1 
Na 2co3 ... 

Na2s')4 98 132 386 

NaCl 12 12 18 

To "k l rrsolids \ 640 640 780 
i 

Hardness 600 '600 500 

Rib stone Creek Fonna.tion 

Chemical ana lyses of water f rom t ne Ribstone Creek fo rm~tiou V!l. r y 
more than in the Pale Beds ,. the reason being that at sever~l diffe r ent 
horizons the s edfo1e nts show c,1 nsiderable l ater '.1. l ve.ria.tion , Th2 f orm..r.1.tion 
includes both marine and non-marine beds , thin coa l se9..Itl s being pr esent in 
the basal p~rt of the f onnation around Paynton, wherea s south of Lashburn, 
on B~ttle River, marine fossils were found in strata considerPd to b e a t 
9.pproxirnate ly the same horizon. The water ana lyses show s imila rit i es ~~thin 
limited areas , but long distance corre l a tions ce-.nnot be made safely except 
for the saline waters th'lt occur in the flowing well s a t Vera, Muddy lake , 
and a t the south end of Tr .'1.mping lake . Ana lyses of t he se v.ia. -.ers a r e given 
in t he following tab~a: 

-
Salts tp .,41,r ge u tp.4l;r ge ~ i- + 41 l tp . ·n ,rge rtp.38, r ge .i tp.35,. vp . ,rge . i 

~ 24 24 , H 24 , ! 24, 22 , i r ge . 20 , 
Ca.C03 ! 73 73 " 73 198 108 ' ,0 l - - - f 
CaS04 i - - - .... m- j -I 

i - . 
! MgC03 38 38 38 52 69 52 

- t -
MgS04 - i - - - - i ... 

! i 
' 
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Na2co3 129 119 129 11 106 1Z5 

Na.2Sl1 55 55 61 61 49 43 

NaCl 2, 929 3,036 2,690 2,863 3,531 3,861 

Total solids 3,840 i 3, 460 3,120 3,200 3,860 4 , 460 

Hardness 135 90 HO 100 13" l3f) 

The similarity in these anlayses suggests a common sourc e bed, 
The distance between the Tramping Lake 1vell 'J..nd the Vera vrells is about 
40 mil~s . This water , which is thought to come from the b!?.sa l sn.nd of 
the Ribstone Creek formation, is nQt typicn.l of w'.lter from the srune 
stratigraphical horizon in the vicinity of Battle River , one reason boing, 
possibly, that at Battle River the stream has cut through the Ribstone 
Creek f ormation exposing the sand members ~ long its banks . This may 
cause a more rapid movement of t~e under ground water in this a rea than 
farther south, 9.nd it is known that the rate of flow is s. controlling 
f actor that g1'verns the change of ca lcium carbom.te t o sodium c11.rbonate 
when the softening reagents of bentonite or ~lauconite are present in the 
sand. 

Some of the soft water s frQm the Ribstone Creek formation cannot 
be distinguished from those of the Pa~.e Beds, whereas others a. re ouite 
different. The following analyses illustratetsome of the different types 
of water from this formation: 

Se . sec . Ind .Agent; SV'! . sec . NE .sec. \Se .sec. NE .sec. NW.sec. 
11, tp. ·· Little 24 , tp. 36, tp. : 26. tp. ' 36. tp . 22 . tp. 

I 46, rge. Pine I ,R. 46, r g,e. 43 , r ge . ; 43 , rge. · 41 , rge <! 42 . rge. 
Sa lts 28 21 18 18 : ... 24 23 

Ca.C03 90 90 410 73 35 73 125 

CaS04 

MgC03 07 59 l6n 38 31 38 97 

MgS04 64 

Na2C03 217 392 283 592 129 196 

Na2S04 I 1 644 777 2 , 518 225 522 61 ), 5-11 

-
NaCl 249 63 76 12 83 2,690 71 

Tota l solids;2,220 1,340 3, 000 i 620 
! 

l,2 SCl 3,120 :1 , 900 

' Hardness 280 160 750 ! 110 35 llO 
, 

600 

The above chemical analyses show such a wide range in the 
dissolved salts present in the different waters in the Ribstone Oreek 
formation that they cannot be used for correlation purposes over a large 
a rea.. 

Cone lus ions 

(1) In most instances water from gl~ci~l drift is ouite 
different from water from bedrock. 

(2) Some of the bedrock 11:orizons carry waters that show definite 
chemical characteristic s . 

(3) Most waters from gl ac i a l till carry total solids amounting 
to between 1,000 andn5, 000 parts per million . 
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(4) Bedrock waters are commonly low in dissolved salts4 
Exceptions to this a re to be found in w'1ter fr om the Ribstone Creek 
formation . 

(5) Water from the Bearpn.vy formation is hard. An average 
of ten wells gave a tota l solid content of 1,100 parts per million . 

(6) Wa t er from the Variega te d Beds resembles that from the 
~earpaw formation. 

(7) Waters from the Fri.le Beds is mostly soft . An average 
of t en wells gave a tota l solid of 1,000 pnrts per million4 

(8) All soft waters cont'3. in sodium ca rbonate (Na 2-co3), which 
is present in water from the Pale Beds and Ribstone Creek -formations 
but absent from the J earpaw formation and V~ri egated Beds. 
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RURLL KUJ:TICih'..LITY uF HBRVIN, NO. 499, 
s:.S.KLTCREW.AN 

Physical Features 

Turtlelo.ke River~ with several of its tributaries, provides 
a well-developed drainage system in this municipality . These streams are 
indicative of the lurga runc•unt of water that flowed to the south from 
the front of the retreating continenb.l glucier tho.t at ont: time cov&re ·' 
the whole of the western Plains. The rnaterb.l transporta · by the ice wo.s 
left &s deposits of boul<1er clo.y, S l\.rni. , o.nd clay, ,;nr1 thdsi::,; vrnr(j modifier\ 
to a v e.rying degr.se by the 2.ction of the wa.tor from the malting; ice . The 
wot er , following the natura l slop0 to the south, continued to flow over 
o. la.r ~;e plain, o.n~ eroded cht:mne ls, such as thr\.t of tho ri.er;;p, broo/' valley 
of Turtlelo.ke River, where the ~rQdients were st0d per. Lo.r~e gravel 
ri.:iposits are found o.djo.cont to some of these olrl dro.in<:.~~e cho.nne ls, where 
the drift was subj0cterl to erosion and not subsequently covareri , laaYinis 
!'.'. concentr 1').tion of houl-1ors on tho surfo.c~. This is th0 c 2. s0 in the 
sot:the;;-.stern po.rt of tp. 50, r p,.:; . 21, onr1 in many oth0r similo.r artiP-s. 
Tht::J thick, rlrift-cov(;lrEH'I ,,r (:.ri. s of tp. 52, rge. 19, r..lso show evir'ence 
of this erosion. 1n10re the w::..t0rs were r'o.mmt1r1 to form b.kes, -"eposits 
of silts nnd clays wora loft on top of th0 ·>:,ouV <.>r till. A deposit of 
this type, faun "' a.long Turtlol t\kc; Rivc;r in tha vicinity of Turtlciforr1, 
e,ffor0s a. 'llGrlium-t.:.ixturc;r' soil. 

G0olO~)Y 

A few n;.ttur r.l exposur0s of o. dark groy lllDrinc. shc..l <.> occur 
a.long Turtlelo.ke River in th0 vicinity of ~. ·11~rvin and Turtlt>for<l. . The 
shule surface ha s o.lso been ro:.ich0d in numt.irous wells, f; speci'. illy in 
the thin drift-coven.d ~: .r oc. s of tp. 5~· , r s;s . 21. This Sh:'.'.L; rosemblfiS 
that of the Lea .Pa.rk formn.tion . The i; l cv.:.tion of th(j sho.le surfa ce ris~s 
to th0 north t4 s f c\r n.s Turtleford, beyond which no inform.."'.tion is e.v~i 1-
::..ble on the el0v1,tion of th<:1 b :,se of the drift, or thG top of the sh::-i.lo. 
The top of the shal& is ::i.n erosioni\ l surf·:.ce £'.nd, thorefor0, irreg,ul:ir, 
a.nd muy show fully f\.S much reliqf a.s the present surf•:.co. Hisher beds 
stratigrc..phicc.lly rrc.y underlie the drift on the hig;h vr b.nd, but there 
is no proof of this a s none of tho w0lls is lmovm to h'::vo p<metr ·>.tod the 
drift where it is more tha.n 100 fe ot thick, 

We.tar Supply 

All the wnter-beo.ring deposits in this murdcipo1.lity r.re 
in the glo.cio.l drift. These deposits are of vr~rious typ•3s. The more 
extensive sand and gr~vel beds nre known ns outwash d~posits nn~ inter
glacia.l sonds. The l nttor nr<oi o.lwr..ys to be founn between two tills, 
wherc1ns the former may or me.y not b e buri0d. Most of the wells, how
ever , ~.re in isolt\ted deposits of sand v.nd grtwel tho.t :::i.r8 irregulurly 
distributed through the drift. Ou~Nash grnvbls occupy nn ~re~ in the 
southern pnrt of tp. 50, r 6e • 21. The drift is comparatively thin in 
tp .. 50, rge. 201 ilnd where no so.nd or grr.vol is oncounterod in it the 
only ra?Tli~ining source of wntor is a seopngc supply at th~ sh.~le ei.nd 
drift conto.ct. 
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Township 50, R~nge 19. The sently southward-sloping 
ground moraine deposit of this township liGs bcttvoen two old drninQge 
channels that ut on~ timo carried u lQrgo volume of water from tho 
retreating ice-mess to the north end northaast. The thickness of the 
boulder till deposit increases from south to north, as the deeper wells 
in the north nre still in gluci~l rno.terio.l . 

The ground-w~ter supply is obto.im:d from wells in the 
glaci~l drift. The aquifers reached at depths ranging from 10 to 80 
feet co.n be grouped mo.inly into two horizons, which in a genernl wo.y 
foll.w the surface topogrt•phy. The highest horizon found on the high 
land trending north and south benveen the creeks through the central 
part of the township has an elevation between 1,964 and 1,975 feet. 
Most of the wells to this horizon are shallow, und yield a good su~ply 
of water in gravel and sand. The well on ~N . section 21 is 80 feet 
deep and the aquifer has an elevation of 1,967 feet. The aquifers 
represented by the wells in this group may be a series of small deposits 
of sand and gravel instead of a single large deposit. 

The lower horizon varies in elevation from 1,871 feet 
in the south to 1,955 feet in the north. At intermediate points th~ 
elevations are between these levels. This aquifer follows the surf~ce 
topography fairly closely ann is encountered at shallow depths. The 
w~ter supply is usually very good. 

In the municipality to the south do.~:t grey rnurine shales 
underlie the thin deposit of glaciul drift. The surfuce of the bed
rock risos to the north and northeast, and if it continues to rise in 
this municipality it will lie at no great depth below the lower water 
horizon referred to above. No continuous sand beds, such as might serve 
as gpod aquifers, are known to be present in the b~drock shales, and 
test wells into these are not recommended. 

Township 50, Runge 20. With th 1..1 exception of a strip 
about a mile wide along its east side this township lies in the broad 
Turtlelake Creek Valley. This valley occupies ~ low area in the bed
rock shale, an outcrop of which is expos•Jd in a. roa(l-cut on tho edge 
of the oreek on section 19 o.t an elevation of 1,875 feet. Two mil~s to 
the west the shale is encount0red in wells at n.n ~lovation of 1,925 
feet. As a boulder till deposit occurs in the valley wost of Morvin, 
this valley must have been a low area in the bedrock surfs.ca before 
the advance of the ic8. Tho light, sraidy, loum soil in tho valley is 
derived from the river silts thnt were loft by tho glncio1 waters . 

The ground-water supply is obtained from sand and gravel 
deposits in the glacial drift, tho thickness of which varies considor
ably in different localities. In the valley of Turtlelake Creek the 
dri~ is considered to be very thin, but increasos in thickness on 
the higher le.nd to the east . Tho woll on NW . s0ction 32 obtains wuter 
1n glacial Dl(l.terial at a dopth of 60 feet. This aquifer is considored 
to be very near tho base of thu drift, us the shale outcrops on section 
19 at on elevation of 1,875 feot. Only one wuter horizon is known in 
the valley deposits, but an additionul seepage supply m~y be obtained at 
the contact of the drift and with the underlying shale. The porosity 
of the snnd in the drift varies greatly, resultin~ in both good poor 
wells in the sane hori20 n. The elevation of the wells in the vo.lley 
follow the surf~ce topoeruphy very closely, being l,882 feet on section 
32 o.nd l,842 faet on section 4. 
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On the higher land tc the ea.st the we.tar horizon rises, 
and a moderately good supply is obtained at comparatively shallow- depths. 
The yield varies from well to well, o.nd for this reason the aquifers 
are thought to be small, irregular bodic;s or lenses of sand and gravelJ 
this idea is supported by the fact that few springs emerge along the 
bottom of the escarpment, indicating thut the se.nd deposits on the higher 
land east of the valley are not largo. 

Township 50, Rimge 21. This township is underlnin by the 
impervious sh::i.l a s of the Lea Park formation nnd, consequently, the water 
supply must be obtained from overlying glacial drift. This drift deposit 
is on the whole very thin. In the south0rn :rnrt of the township con
siderable hus been removed by erosion along the old drainage chunnGl 
of Englishman River, and a deposit of sand and gravel covering several 
square miles has been left on tho flat pluin. The northeast part of the 
township is covered by a deposit of boulder till from 15 to 25 feet 
thick. 

In the aroa of outwnsh gravel north of the old drainage 
chn.nnel, water is easily obtained at shallow depths. Numerous springs 
occur in sections 16, 17, a,n ri 18, and it is believed that the shale 
lies only a few feet below the gravel deposit. In the northeast part 
water is not so easily obtained, nnd where the rlrift ~oes not contain S8nd 
or gravel the only recourse is a possible seepage supply from the top of 
the shale. In this area the sc.nd in the boulder till ~oes not appear to 
be distributed at all uniformly, e.nd a good well is only encountered 
by chance. The seep;i.ge supply from the sh~le surface varies in rela
tion to the location of tho well with respect to the altitude of this 
surface. As this surface is irregular, a low part or depression will 
yield more water thon a high po.rt where the dro.inage surface is small. 
In some places, where the dr1!\ is thin an·! does not contc;>.in too mo.ny 
boulders, these low areas can be located by means of auger test holes. 
Digging into the shale has failed to revonl ~ satisfactory aquifer, as 
a dry hole was drilled to a depth of 350 feet on NE. section 14. 

Township 51,. Ro.nge 19. Pnrt of the ,Jarly history of the 
surface deposits is rdvealed by the deep valleys now occupied by only 
small streams. Turtlelake River eroded n deep valley before it chonged 
to its present courso. The tributary that joins this dry channel in 
section 16 from the northeast drains a large basin on the east side of 
the township. The surfac0 deposit of boulder ~ill is considered to be 
more than 100 feet thick, especially on the west and north sides. The 
valley in section 19 is more than 130 feet deep, C\Ilri a.s fA.r as could 
be d~termined it has not cut throug,h into the underlying bedrock, nor 
did dry holes, more than 100 feet deep, in section 35 panetrate the 
drift. In the southeast part of the township, on the lower lanrt, the 
drift .IllD.y be somewhat thinner, but the bedrock that underlies the drift 
is not kncmn to contain e:ny water-bearing so.nds. The nearest outcrop,, 
in the vicinity of Turtleford, is shale, ann drilling to a depth of 
several hundred feet in it ~i~ not reve~l eny water-bearing beds. It 
is, therefore, believed that a water supply exists only in the glacial 
drift. 

Aw.ilable data are insufficient to supply complete in
formation on the water-bearing deposits in the drift. More sa.n:. and 
gravel may be present in the southeast part of the township,. an. : hence 
the chances of obtaining water at shallower depths are better there than 
along the west and north sides. The deep dry holes on sections 26 e:nd 
35 reaching elevations of 1, 980 and 11 975 feet respectively,, in·' icate 
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that the drift does not contain sand and gravel in sufficient quantities 
to act as reservoir beds for the required a.mount of water . The ~quifers 
in the other wells on record have a -higher level along the west and north 
sides of the township, and are considered to be local rleposits with no 
great lateral extent, so that it is difficult to pre·' ict where others 
may be found • 

Township 51, Rnnge 20. Glacial lake silts form the 
surface soils along Turtlelake River . This deposit extends over most 
of the township, except the higher land through the central and eo.stern 
parts that have a. covering of boulder till. The deposits of lake silts 
have an elevation range of about 200 feet. They a.re underl0. in by 
boulder till Q.nd may ho.ve been laid down when the lake stood at various 
levels. 

Outcrops of the underlying Lea Park shale are exposed 
in the railr~od cuts on section 6 at an elevation of about 1,920 feet. 
This shale hns failed to yield any appreciable supply of good water . 
It is, therefore, concluded that the wo.ter supply is limited to sand 
and gravel beds within the drift deposit. 

The relief in this township is in excess of 200 feet, and 
the elevations of the aquifers fall within this range. The depths 
of the wells vary from 8 to 85 feet, with most of them less than 50 
feet. The wat8r-table follows the surface topography fairly well , but 
sand and gravel must be encountered to yield the required supply for 
the average farm. These bodies of sand e.nd gravel , o.s indict~.ted by the 
wells, show some degreo of uniformity within certa in limits. In a 
boulder till deposit the runotmt of sand e.nd gre.vel present depends on 
the amount of sorting and reworking that took pl o.ce at the time of de
p~si tion. These deposits are usually in the form of pockets or lenses, 
and vary greatly in size. Wictesprea<l deposits are not as common as 
t he smaller, isolated deposits but form better aquifers wherever en
countered. The higher wells do not show any rmrked uniformity in the 
elevations of the wnter-bGaring horizons, but tho group of aquifers 
between elevations of 21 042 fe et on section 8 and 2,078 f eot on s0ction 
23 is indicative of an extensive so.nd fJ.nd gravel deposit o.t this horizon# 
as shown by wells on sections 26, 27, and 28. On the lower le.n·\ wa.t~r 
is obtained from a lower source, and it is possible that this aquifer 
rnay extend to the east as the aquifer in the well on NW. section 22 has 
an elevation of 1,988 feet. Drilling into the shale south of ~he 
village of Turtleford has failed to produce more than a seepage supply 
of water~ 

Township 51, Range 21. The large streams that rasulted 
from the retreating ice~mass eroded deep channels into the drift deposit 
e.nd left a topography very similar to the present . 'During the early ' 
stages of Turtlelake River the water, or part of it, flowed to the south
wast into Englishman River. During these early stages of development 
of the river the lower land lost much of its surface soil by erosion, 
and silt deposits left in the old drainage chonnels has since been partly 
removed by erosion. 

The drift deposit is very thin in the valleys and on the 
lower land along the south side of the township. The shale surface was 
encountered in a well on section 2 at an elevation of 1,982 feGt. This 
surface slopes to the west, as water is fotmd at lower elevations above 
the shale in that direction. The higher land along the west side of 
the township and between the two streams has a thicker deposit of glacial 
drift, and no wells have penetrated it~ 
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The drift is the only known source for the ground-water 
supply in the area, a s the underlying shales have failed to produce 
any water where they he.ve been tested . The depths of the wells range 
from only a few feet to 60 feet, and most of them are less than 30 feet 
deep. The gravel deposits along the 010 stream beds yield a good supply 
at shallow dep~hs, as illustrated by the well on SW . section 12, which 
supplies the town of Turtleford. In the areas of thicker drift the water 
horirons follow the surface topography fairly closely . Most of the sand 
and gravel prosent occurs in small pockets and lenses, and these appear 
to be more abundant in the upper 30 feet . The deepest wells , however , 
are found on these higher plains on sections 20 and 26, at depths of 
60 and 70 feet a.nd elevations of 2, 031 an~ 1,943 feet respectively . 
The latter must be near the top of the shale, as outcrops occur at 
sli~htly lcmer elevations in the vicinity of . Turtleford . If this is 
so there may be a bed of sand or gravel on top of the shale in the area 
where these wells occur. The other wells in tho irmnediate vicinity 
have aquifers close to this elevation. 

Township 52 , Range 19, Rocky ground moruino forms the 
surface deposit in this township. Turtlelake River has its source in 
Turtle Lake and flows di~gonally to the southwest. At present this 
stream is very small, but its large deep valley W2..S eroded shortly 
after the retre~t of tho ice from this soction of th0 country . 

There are no outcrops in the township, a...~d all water 
wells are in glacial materials . The records show- only three wells 
more than 35 feet deep, the remainder rw.ving an average depth of 20 
feet . The thickness of the drift is difficult to esti~te. On section 
13 it is at lea.st 85 feet deep e.s a well at this depth is in glo.cial 
gruvel. The elevo.tion of the bottom of the well is 2, 136 feet, and is 
much higher than that of the well on section 6 where water is obtained 
at a depth of 50 feet ut un elevation of 11 967 f0et . This is lower than 
the top of the shule surface 10 miles to th0 southwest, and is probubly 
near the bnse of thEJ drift . 

Aquifers in the east half of the township show a marked 
uniformity in elevntion, which suggests the possibility of n buried 
sand and gravel deposit. The elevations in most of the wells lie between 
2, 134 feet o.nd 2,111 feet, which approximo.tes tho.t of Turtle Lake at 
2,126 feet. Along the west side of the township the country is higher 
nnd shows more morainal deposits. The nquifers there have olevations 
between 1, 967 c.n 1 2, 225 feet , but the informe.tion o.v8.ilable does not 
suggest • . .my large, continuous s:Cid deposits . 

Township 52 , Range 20. Thunderchild In~ian Reservation 
occupies more tl1an half of the eastern pe.rt of this tow-nship . It is 
covered with a rocky grouno'l. moraine deposit of boulder till cut by several 
deep gullies draining into Turtlelake River. Glacial-lake silts cover the 
southwest part of this township and extend southward along Turtlelake 
Creek. 

The ground""Water supply is obtained from wells varying 
in depth from 16 to 90 feet. These wells are all in sand and gravel beds 
in the gl£l.cial drift deposit, and though deeper than in the average 
drift-covered area yield a good supply of water . The elevations of the 
aquifer arE:l in definite groups witHin certain restricted areas . Five 
wells in the northwest P3-rt of the t01vnship obtain water from an aquifer 
at elevations between 2,079 and 2,086 feet . This aquifer may slope to 
the south or southwest , ~s the well on NW. section 20 has an elevation 
of 2, 069 feet . To the east of Island . Lake the elevations of the aquifers 
are between 2,036 and 2,026 feet, but south of the lake the water horizon 
is deeper and. its elevation correspondingly lower . On SW• section 6 
the aquifer is reached at a depth of 90 feet or an elevation of 2,005 
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feet. This should be at no great depth above the base of the drift e.nd 
may be the lowest aquifer. Possibilities of finning a good supply of 
water in the underlying im.rine shales are not considered good, as they 
have failed \o yield water where they have been tested south of 
Turtleford. Bedded clay was reported in a well on svv. section 32 at 
an elevation of 21 086 feet. This material was not examined . It is 
either a lake clay or bedrock shale, and the occurrence of lake clay a 
few miles to the northwest suggests that it is of glacial origin. 

Township 52, Range 21. The west branch of Turtlelake 
River lies in a broad north~south trending valley that has eroded 
deeply into the glacial drift deposit. To the west the land surface 
rises to form a broad plain or ridge between this valley and that of 
Englishman River. L1lrewise, to the east a north-south ridge forms the 
divide between this valley and the drainage basin of Island Lake~ 
Surface sand deposits ara found along the stream bottoms and along the 
west bank of the valley in sections 19, 30, and 31. 

No outcrops of the \l.Ilderlying bedrock are exposed in this 
township, and so far as laiown no we lls have penetrated the drift. 
From regional information the bed.rock is considered to be e.n impervious 
shale cf, or similar to, the Lea Pe.rk formation. The water supply must, 
therefore, be obtained from sand and gr avel deposits in the drift. 

Aquifers in the drift are r eached at various depths, 
and on the whole yield a good supply of water. In the vall0y bottom 
and adjacent to it the wells tap an aquifer th,at hr..s elevations between 
1,979 feet on section 30 and 1,921 feet on section· 4 . This o.quifGr 
must be near the base of the drift deposit, and it is, therefore, question
able whether lower aquifers are present. The higher aquifers uppeo.r to 
follcm the surface topography fairly closely with elevations varying 
accordingly. These aquifers are considered to be pockets and lenses 
of sand and gravel distributed irregularly throughout the drift, and 
for this reason it is difficult to predict where they will be encounter
ed . It will be noted, hOW"ever, that some gravel or sand hus been struck 
in al! wells, indicating the large amount of sorted materio.l that is 
present in the drift, and lending some assurance to the success of o.ny 
new wells ·. 



N
o

. 
S

e
c
t.

 

1 
SE

 
31

 

2
2

 
A

N
A

LY
SE

S 
O

F 
':f

 • .:.
.T

ER
 

S.
A

i:i
PL

ES
 

FR
O

M
 R

U
R

A
L 

rr
uN

IC
IP

A
L

IT
Y

 O
F 

M
E

R
V

IN
, 

N
O

. 
4
9
~
,
 

SA
SK

A
TC

H
EW

A
N

 

D
e
p

th
 

C
O

N
ST

IT
U

E
N

T
S 

A
S 

A
N

A
LY

SE
D

 
C

O
N

ST
IT

U
E

N
T

S 
A

S 
C
A
L
C
U
L
.
:~
T
E
D
 

IN
 

A
SS

U
H

ED
 

o
f 

T
o

ta
l 

T
o

ta
l 

C
O

lifI
B

IN
A

T
IO

N
S 

w
e
ll

 
d

is
s
fd

 
A

lk
a
-

h
a
rd

-
_

_
 s_

of
-i

ds
 

C
a 

M
g 

N
a 

S
0

4
 

C
l 

li
n

i 
ty

 n
e
s
s
 

C
aC

03
 

C
a.

80
4 

M
gC

03
 

M
g8

04
 

N
a2

co
3 

N
a2

S
0

4
 

N
aC

l 
R

em
ar

k
s 

T
y

 • 
R

.. 
in

 f
t 

. 

52
 

2
0

 
31

 
2

0
0

 
1

4
 

37
 

2
3

 
57

 
5 

1
7

0
 

2
0

0
 

35
 

11
3 

2
0

 
61

 
8 

(g
la

c
ia

l 
sa

n
d

) 

"' 



B 4-4 

WELL RECORDS-Rural Municipality of. ........ : ... M rv1n o. 499, SASKATCHE'IAB. 

~I 
I I I HEIGHT TO WHICH I I I ! 

LOCATION PRINCIPAL WATER-BEARING BED I 
l mMP. l W•--~~ USE TO 

TYPE DEPTH ALTITUD& 

Elev.· 1 

CHARACTER OP WHICH 
OF OF WELL 

OF WATER WATER WATER 

I 
YIELD AND REMARKS 

No. (abov~ .. Above ( +) 
~ Sec. Tp. Ree. Mer. WELL WELL Inell Below ( - ) Elev. Depth Geo!oeical Horison (in -P.) IS PUT 

Surface I 
i I 

I 
I - - - -

1977 I I 
. 

sw ' 2 50 1.9 3 24 24 1953 glacial hard I D.S. Limited supply I 
1 NE 2 30 1936 . zo 1906 " " D.S. Good supply in sand 
2 SW 4r 35 1906 35 1871 " " D.S. Good supply in yello?1 clay 
3 NW 4r 80 1983 Dry hole 
4 NE 6 10 1928 10 1918 " " n.s. Good supply in gravel 
5 NE 8 , 20 1989 20 1969 " " I D.S • Lim1 ted supply in clay 
6 SW 10 1 14 1941 14 1927 . " " D.S. Good SUPT' lY in gravel 
7 I NE 10 dug 30 1961 30 1931 " " D. Limited supply 
8 : NW 12 14 1950 14 1936 ,, 

" D.S. Good supply 
9 I SE 14 dug 14 1936 14 1922 " " D.S. Limited supply in gravel I 

10 I SE 16 14 lg8& 14 1972 " " D.S. Good supply in sand 
11 NE 20 50 2039 50 1989 " sort D.S. Good a upply . in gravel 
12 s 20 20 19~4r 20 l934r " hard D.S. Good supply in gravel 
13 SW 21 bored 80 2047 80 196'1 " " D.s. Good supply in gravel 
14 NE 22. dug 31 199~ - 29 l96E 31 1964 " " D.S. Limited supply in sand 
15 NW 23 bored 58 1975 - 55 192( 58 191'1 " " D.S. Limited supply in blue olay 
16 NW 24 18 1954 18 1936 " " D.S. Good supply in fine sand 
17 SW,25 dug 11 1956 - 2 195~ 11 1945 " " D.S. Good supply in gravel 
18 NE 25 " 10 1981 6 197, 10 19'11 " " D.S. Good supply in fine sand -
19 SW 26 " 33 1994 - 25 196~ 33 1961 " sott D.S. Good supply in gravel and sand 
20 SW 27 25 1982 25 1957 " hard D.S. Good supply in tine sand 
21 SE 28 dug 34 1974 34 1940 " " D.S. Good supply 
22 NE 31 18 2063 18 2045 " " D.S. Good supply 111 gravel 
23 SE 33 dug 22 1999 22 19'17 " " D.S • Good supply in tine sand 
24 SW 34r 20 1995 20 1975 " " D.S. Good supply in gravel 
25 NE 34 dug 20 1972 ~ 18 19:5~ 20 1952 " " D.S. Good supply in gravel 
26 NW 35 bored 39 1988 - 31 195~ 32 1956 " " D.S • Good supply in and 
28 SE ,36 dug 19 1994 -. 15 197~ 19 1975 " hard D.S. Good supply in sand 

' 

2 SW 2 50 20 3 20 1851 20 1831 glacial hard D.S. Good supply in fine sand 
3 N'! 2 lg 1896 - 15 1881 9 l8B71 " " D.S. Poor supply in sand • SE 4 10 1852 10 184'2 " sort D.S. Good supply in fine sand 
5 SW 6 <to 1890 40 1850 " hard D.S. Good. supply in sand. and blue clay 
6 NW 7 18 1880 18 1862 " " D.S. Good· supply in sand and gravel 
7 SE 9 20 1875 20 1855 " " D. Poor supply in blue clay 
8 NW 10 55 1906 55 1851 " " D.S. Limited supply in clay 
9 NW 12 bored 72 1988 - 52 1936 40 194S " " D. Limited supply in and vein 

10 SW 12 " 15 1930 - 11 1919 15 1915 " " D. Limited supply in sand and gravel 
11 SW 13 " 30 1969 - 20 1949 30 1939 " ott D.S. Good supply in clay and gravel 
12 SW 14 dug 14r 1920 - 11 1909 14 1906 " hard D.S. Good supply in sand 
13 SE 15 " 12 1915 - 6 lgog 12 1903 " " D.S. Good supply in cl97 
14 NW 16 18 1905 18 1887 " " D.S. surt1cient supply in gravel 
15 SE 17 20 1884 20 1864 " " D. Lim.1 tee supply in sand and gravel 
16 SE 18 50 1910 Dry hole in blue clay 
17 NE 20 2l5 1911 2l5 1886 " sort D.S. Good supply in sand and gravel 
18 SW 21 22 1911 22 1889 " hard D.S. ~ood supply in clay 
19 SW 22 bored 30 1921 - 20 1901 30 1891 " sort D. Limited supply in sandy clay 
20 NW 23 dug 28 200'5 - 19 1986 28 19'17 " hard o·.s. , oor supply in grave.l vein 
21 SW 24 " 25 2004 25 1979 " " D.S. 1mited supply in clay 
22 NW 24r 25 2039 25 2014 " " D. limited supply in gravel 
23 NW 25 30 2068 3) 2038 " " D.S.. Good supply 

Nots-All depths, altituda, hapts and clcvationa (D) Dameltic: (8) Stoc:k; (I) Iniptioll; (M) MunicipdQ-; (N) Not Ul9d. 
livm above aro in feet. (I) s.mpJe ror: aulJ'lia. 
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24 • 
WELL RECORDS-Rural Municipality of. ... Kervin Bo. 499, SASUTCH!'IAN • 

···-

I I I 

WELL I LOCATION 
I i H&IGHT TO WHICH ! PRINCIPAL WATER-BEARING BED . 

j TEMP. WATER WIU. RISB USE TO 
TYPE DEPTH ALTITUDE 

I 
CHARACTER OF WHICH 

OF OF WELL YIELD AND REMARKS 
No. WELL WELL (above oea Above ( +) OF WATER WATER WATER 

I ~ Sec. Tp. Rae. Mer. lttel Below(-) Elev. Depth 

1 
Elev. Geolocic:al Hor~ (in °F.) 18 PUT . 

Surface I I I I 

- -- - - i I 
I 

' 
24 SE 26 50 ?,0 3 15 1999 15 1984 glacial hard I D.S. Limited supnly in gravel 

25 SW 27 26 1922 26 1896 " " D.s. Limited supply in gravel 

26 'NW 28 dug 17 1934 17 191'1 " " D.S. Gcod supply in sand and gravel 
27 sE 30 I 18 1920 18 1902 " " D.S. L1m1 ted supply in sand e.nd gravel 

28 NW 32 I dug 60 1942 60 1882 " " I D. L1m1 ted supply in gravel 
I 

29 SW I 33 I bored 42 1934 - 28 1906 42 1892 " " s. Good supply in sand 

30 SE 34 " 50 2045 - 42 2003 50 1995 " " D. Limited su~ply in clay 
31 SW 34 " 30 1967 - 26 H}41 30 193? " " D. Limited supply. Dry hole 90 feet 1n 

blue clay. 

32 SE 35 dug 16 2043 - 12 2031 16 202? " soft D.S. Good supply in gravel 

33 S7l 36 " 20 2054 20 2034 " " D.S. Gcod supply in gravel 

1 NE 3 50 21 3 dug 40 1909 - 30 1879 40 1869 glacial hard D.S. Limited supply 

2 SE 10 " 2 1803 2 1801 " soft D.S. Good supply in sand 
3 NW 13 " 25 1945 25 1920 tea Park hard D.~. Poor sunnly 
4 NE 14 drillec 350 1955 Lea Park Dry hole in shale 

5 SB 15 dug 4 1832 4 1828 glacial sort D.S. Good supply in se.nd 
6 SW 16 " 4 1837 4 1833 " " D.S. Good supply in sand 
? SE 16 spring 1852 continuous flow 
8 NE 16 dug 16 1895 16 1879 " hard D.S. Good supply in shale 
9 SW l? spring 18'*2 

,, Continuous flow 

10 NE 17 dug 10 ,, soft D.S.. Good supnly 

11 SW 18 " 18 1811 18 1793 ~1ater on top. of shale 
12 NW 20 60 1905 30 1875 glacial hard D.S. Seepage su~ply on top of shale 

13 SE 21 bored 83 ig20 15 1905 alkaline D.S • Seepage supoly on top of shale 
14 SW 22 dug 20 1928 20 1908 glacial hard D.S. L1m1 ted supply in sand 
15 SE 22 " 40 1940 40 1900 s. I Limited supply of poor water 
16 NW 22 " 18 1932 18 1914 " " Limited su ply in sand and gravel 
17 NE 22 " 27 19&5 - 14 1951 2? 1938 " " D.S. Good supply in sand and gravel 
18 NW 23' " 20 1947 Dry hole in shale 
19 SW 2-i drillec 370 1945 tea Park Shale below 20 feet 
20 SE 26 dug 40 1990 - 14 lg76 18 1972 glacial hard D.S. Good supply in sand and gravel 
21 SE 28 " 18 1957 18 1939 " soft D.S. Good supply 
22 NE 28 " 27 1983 " Dry hole in blue clay 
23 SW 32 " 12 1905 6 1899 8 1697 " D.S. Abundant supply in sand -
2~ NE 32 " 2-i 1930 - 14 1916 20 1910 .. hard D.S. Good s upnly in sand a•1 d gravel 
2fi NW 34 " 30 1992 - 10 1982 15 1977 " " D.S. timi ted supply on top of shale 
2e SW M " 60 1972 Dry hole in shale 
2'7 NW 36 " 15 1920 15 igo5 glacial soft D.S. Limited supply in clay 

l NW 2 51 19 3 28 1982 28 lg54 glacial hard D.S. Good supply in fine sand 
~ SE 4 bored 415 2005 45 1960 " " D.S. Good supply in sand 
~ SW 4 60 199-i 60 193-i " " D.S. Good supply in gravel 
~ SE E 2'5 201-i Dry hole 
: SE 6 bored 90 2165 90 207~ " " D.S. Good sup-ply in fine s8.J;ld 

6 NE ~ dug 18 211-i 18 2096 " aott D.S. Good supply in fine · s&t'ld 
7 NW i' " 2'5 2001 - 22 ig79 25 1976 " hard D.S. Good supply 
8 NE 2( 100 2117 100 2017 " " N. Well abandoned. Poor ell 
9 NW 2e 80 2055 I Dry hole 

I 
Nora-All deptha. altitudes. hei&hu and devatiom (D) Domestic; (8) Stock; (I) Itriptioa; (M) Muok:ip.lity; (N) Not Wied. 

liven above are in feet. (I) Sample taken for anal)'lla. 
-
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WELL RECORDS-Rural Municipality of._._ .-...,in 1o. 499, SlSUTCBn . -
LOCATJOM 

WELL I 

_:_J-
7 

No. 
~ lee. u.. wm.L 

10 S1f 86 51 19 s 

I I i lllUGRT TO WJOCR I PRDfCIPAL WATBR B&AltlNQ DD 
I ! ! 
I WA'IUWn.&.... • TEMP. uaro DBPTH ALTITUDS °' WU.I. I . CHARACTER OF WHICH YIBLD AND RSKARD 

<•bow - Aboft ( +) 01' WATKR WATBR WA.DR 

I WUL a...tl Below ( - ) I SS... Depda me.. Oeo!ap.J Hori9aa (la -P.) 18 PUT 8urf'llC!e 
I 

I i I 

-

"° 2020 glacial Dry hole in blue olay 
11 n 2'1 -iO 20'11 4i0 2031 " hard D.S. Good aup,ly in tine sand 
12 SE 27 dug 8 201S 8 200'1 " aott D.S. Good supply in tine sand 
13 SE 28 " 35 2lll SlS 207& " hard D. Limited supply in sand 
1-i n 30 bored 95 2105 98 2010 " " D.S. Good supply in gravel 
15 n so 98 21!2 98 2036 .. " D.S. Good a upply. Village well • 

Dry holes 100 and 11& feet. 
18 n s -iO 2ll3 -iO 20'13 " " D.S. Good sup~ly in sand 

1 NB · 2 01 20 3 1'1 21'6 17 2129 glacial hard D.S. Good supply in gravel 
2 SB " dug '-8 1908 - 2S 1929 28 192-i " " D.S. Good supply in aand 
3 SW s bored 32 2001 - 21 19'19 . 32 1969 " " D.S. Good supply in aan4 
4 SE 8 dug 24 2068 - 16 2050 2-i 20-i2 " sort D.S. Good supply 
5 NW 9 " 15 2068 - 5 2063 15 2053 " hard D.S. Good sup ly 1n sand 
6 SW 10 " 22 209-i - 17 2077 22 2072 " I " D.3. Limited seepage aupply 
7 NW 12 55 2176 5S 2121 " " D.S. Good supply in clay 
8 SW l~ 30 2129 - 15 2114- 30 2099 " soft D.S. Good supply in aancl 
9 SB l& dug 20 2133 20 2113 " hard D.S. Good supply in tine ean4 

10 SB 17 bored '18 2168 '12 2098 .. " D.S. Good supply in graTel 
11 NE 18 " :51 2014- - 32 1982 52 1968 .. soft D.S. Good supply in gravel 
12 NW 20 dug 8 2021 - 2 2019 8 201S " hat"d D.S. Good supply in fine gravel 

· 13 NE 21 60 2125 60 206& " so!'t D.S.. Good supply in and 
1-i NW 28 76 203-i '16 1958 " hard D.S. Good supply in gravel 
us NB 23 11 2089 ll 2078 " " D.S. Good supply in sand 
16 SW 2-i 73 21S2 73 20'19 " It D.S. Good supply in gravel 
17 S!! 26 1-i 2063 l• 2049 " " D.S. Good supply in sand 
18 SW 27 20 20&9 20 204-9 " " D.S. Good supply . 
19 SE 28 '10 2102 '10 2032 " " D.S. Good supply 
20 28 dug 4ae 2078 - 30 20'8 "6 2~2 " " D.S. Good supply in gravel 
21 NE 31 " "1 1993 - 30 1963 41 1952 • " D.S. Good supply in gravel 
2S NB 32 borecl 30 2031 30 2001 " soft D. Limited. supply in sand 
8-i NW 33 " 80 2069 ee 1984- " " D.S. Good supnly in gravel 
25 NE 36 " 60 2085 60 202& " hard D.S • Good supply in gravel 

1 NW 2 51 21 3 dug 2-i 2006 18 1990 glaoial. D.S. Poor supply in and above shale. 
2 SW 3 " 28 19'73 28 19"8 " hard D.S. Good SUJ>ply in sand and grav•l 
3 NB 4 " 22 1968 - 18 1950 18 19~ " " D.S. Limited supply in aand above o lay .. SB s " 3" M " aott D.S.. Good supply in sand and gravel 

'(., 5 SB e " 8 1917 - " 19US e 1909 " harcl Good SU?PlY in sand 
e 51 0 " 33 1989 - 20 196, Z3 19S .. " D. L1m1 ted au:ppl7 
'1 9 ,, bored 3& 2053 - 20 2033 SD 2018 " " D.S. Good su-p ly in san4 and gravel 
e D ~ " SI 208&. 38 2053 " aott D.S. Good supply 
9 SW E " se 2000 - 28 1972· 36 1964- • hard D.S. L1m1 ted SU!> 17 in graTel vein 

10 n E " 07 20"8 -~ 200= 5'1 1991 .. " D.S. Good supply in sand 
ll d lC dug 18 19'10 - 1-i 198& 18 19&1 " " D.S. Good 1Uppl7 in sand and gravel 

•bale below 
12 SW 12 ... aa 19H 88 19()11! " . " D.S. J.bundan auppl7 in gravel 
13 NI u " 8 19&o - • 19'6 8 . 19.U " " J). Poor aupply in aan4 
1-i SW ie bored at 2080 - 17 80t,.S 89 8001 • • D.S. Good hpply 
l& SW l~ " 11 2001 16 198~ l.j .. s. Poor auppl7 • 

' ..... 
(". 't! 

lfon-AD depdll. ....... ....,..__. ... ,._ (D) 0 111 a <a> .._., (I) rats u ; (Ill ,. I '• ._, (JI) ....... _.. ............ .. - -I\ 

-
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WELL 
No. 

LOCATION 
TYPE 

OP 
WELL 

B 4-4 

WELL RECORDS-Rural Municipality of. ....... Kervin Bo. 499, SJ.SKATC!ERAN. ·········~ 

! I I ! I I : HEIGHT TO WHICH I PRINCIPAL WATER-BEARING BED ' I 
I WATKR WILL RISK I I TEMP USE TO 

DEPTH ALTITUDE :
1- ----,------,------,------- OF . WHICH 

OF WELL ,. CHARACTER 

WELL tneli Below (-) Elev. Depth Elev. Geoloeical Horizon (in •p,) IS PUT 
YIELD AND REMARKS 

<abo•e.ea Above(+) I I OF WATER WATER WATER I 
Surface I 

I ·~-------!-----~-~-' -----------------~ 
16 -NE--1-8_5_1 -2-1 3 bored :--50---2-04_4_ - 25 i2019 :!-_5_0_:_1_9_9_4 glacial hard 1 I D.S. , 

' 

17 NW 19 

1 

dug 00 2149 30 2119 " so~ 
18 SW 20 bored 60 2091 - 40 2051 60 2031 " hard 
19 SW 24 I dug 27 1971 - 25 1946 ; 27 1944 " ~ard 
20 SE 26 j bored 70 2013 - 35 1978 · 70 1943 " hard 
21 I SE 27

1 
: 1 dug 5 1967 - 3 1964 5 1962 " " 

22 SE I 28 I' " 10 1920 10 1910 " s~tt 
23 1 NW 2e bored 14 1971 , 14 1957 " sort 
24 I SE 3C dug 14 2094 - 12 2062 14 2080 
25 I NE 30 " 30 2123 - 20 2103 30 2093 

NE 32 " 35 1950 - 33 1917 35 1915 
NE 34 " 75 2106 15 2091 

I 

l NE 2 152 19 3 dug 65 2181 - 45 2136 65 2116 
2 SE 4 " 34 2157 34 2123 
3 NW 6 " 50 2017 50 1967 
4 NI 12 " 20 2175 20 2155 
5 SE 13 " 85 2221 - 65 2156 85 2136 
6 NW 14 " 16 2147 16 2131 
7 SE 1'5 " 33 2144 33 2111 
8 N1f 18 " 30 2158 30 2128 
g NE 19 " 10 2230 - 3 2227 10 2220 ii: 21 " 20 2190 - 18 2172 20 2170 

22 " 20 21•'7 20 212'7 
1 NW 22 " '1 2159 7 2152 
1 SW 23 " 16 21•1 16 2125 
l SE 3C " 12 2237 12 2225 
U5 SE 32 " 18 2214 - 15 2199 18 2196 
le NE 34 " 16 2153 16 2137 
l 'i NW 35 " 20 

. 
2154 20 2134 

-

l l .l t. r; p.1: 5B lgti • Rea 80 2083 80 2003 
~ SW 4 52 20 3 52 2079 - 25 2054 52 2~7 
2 NW 5 52 20 3 50 2069 50 2019 
~ SW 6 90 2095 go 2005 
: SW 17 ll5 204'1 15 2026 
E NW 17 17 2053 - 12 2041 17 2CX56 
'i NE 18 dug 00 2050 - 12 203: 20 203( 

~/: 20 " 24 2093 - 15 2078 24 2069 
28 " '75 2160 75 2085 

l< NW 30 " 16 2119 - 13 2106 16 2103 
lJ SE 31 " 31 2138 31 2107 u SW 32 " 50 2137 - 42 2095 50 208'7 
l~ SW 32 bored 42 2128 - 36 2092 42 2086 
l~ NE 33 dug 40 2124 40 2084 
l! NW 34 " 4'2 2121 42 2079 

I I 
I 

" 
" 
" 
" 

glaoial 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 
" 

glaoial 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Lea Park 
glacial 

" 

? 

" hard 
" 
" 

hard 
" 
" 
" 
" 
" 
" 

sort 
" hard 
" 
" 
" soft 
" hard 
" 

hard 
" 
" 
" sort 

hard 
" 
" 
" 
" 
" 
" 
" 
" 
" 

D.S. 
D.S. 
D.S. 
D.S. 
D.S. 
!) • s. 
D.S. 
D.S. 
D; 
D. 
D.S. 

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

· D.s. 
D.S. 
D.S. 
D.S. 
D.S. 
D.3. 
D.S. 
D.S. 
D.S. 
D.~. 

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

Poor supply 
Good sunply in sand 
Good supply 
Good sup ly in sand 
Good supply 
Good ru PPlY in fine sand 
Good supply in aand 
Good supply in tine ee.nd 
Good sup~ly in sand and gravel 
Limited supply in sand 
Suft1oient for domestic use 
Poor seepage supply 

Good s u;>!>lY in sand 
Limited supply in gravel 
Good supply 
Good .supply in gravel 
Good supply in gravel 
Good supply in sand and gravel 
Good sul)-ply in sand and gravel 
Poor supply in sand and olay 
Good supply in coarse send 
Good supply in gravel 
Good supply in clay 
Good supply in sand and gravel 
Good supply in gravel 
Poor s lO"'>ly in gravel 
Good supply in sand 
Good supply in coarse sand 
Good supply in clay 

Limited supply in sand 
Good supply in gravel 
Good supply in gravel 
Good supply 
Good supply in sand 
Good SUP!>lY in blue clay 
Good supply in sand 
Good supply in sand 
Good supply in sand 
Good supnly in gravel 
Limited supply in sand am gravel 
Good S~Jply in gravel 
Good supply in bedded clay 
Good supply in ~ clay 
Gcod supply in saoo 

NOT&-All depthl, altitudet. beiclata and elcvationa (D) Domatic:; (8) Stock; (I) lniptioca; (M) Muaicip.ait.)'; (N) Not UMd. 
alftll above an in felt. (I) Sample take tcx ~ 



B '94 

WELL RECORDS-Rural Municipality of. .... llervin o. 499 t S SK•XHDAN ..... 

I I i H&IGHT TO WHICH ! ' ! l 
LOCATION PRINCIPAL WATER-BEARING BED I j TEMP. WATER Wlt.L RID . 

USBTO TYPK DEPTH ALTITUDS 
CHARACTER 011' WHICH WELL OF OF W&LL ' YIELD AND IUtKARD No. WELL WELL (ebove •• Above ( +) OF WATER WATER WATER 

I 
~ See. Tp. Ree. Mer. Inell Below(-) Elev. ~ &Jey, Geo!ocical Hori.9oa (in .... ) IS PUT Surface 

I ' ' - -- - i- ' . 
I 

. 
I 

1 SE 1 52 21 3 40 2069 40 2029 . glacial hard D.S. ~cod supply in clay 
2 t~ 2 20 2078 20 2058 " .. D. S . ood sunply in gravel 

SE 3 dug 18 2091 - 12 2079 18 2073 .. " D. S. Good supply in gravel 
3 NW 4 " 27 194.8 - 26 1922 27 1921 " tt D. Limited supply in sand 

SE 6 l bored 70 2090 - 50 2040 20 20'10 " hard D. s. Seepage s U1)ply in sand 
4 SW 6 1 " 40 2039 40 1999 .. D.S. Good supply -

7 12 2035 12 2023 " " D.S. Good supply in sand 5 NE 
6 SW 8 bored 92 203'1 - 42 1995 92 1945 " .. D.S. Good supply in gravel and sand 
'1 NW 9 dug 27 2008 - 25 1983 27 1981 .. .. D.S. Good sup9ly in gravel 
8 NW 10 .. 30 2101 30 2071 .. .. D. S. IPcor supply in sand 
9 SW 12 50 2044 50 199-t .. " D.S • Good supply in sand 

10 NW 16· bored 50 2002 - 25 1977 50 1952 .. " s .. Good supply in fine sand 
11 NW 1'1 " 30 2008 30 1978 " " D.S. !Good sup-oly in gravel 
12 SE 18 dug 12 2034 12 2022 " " D.S. Good supply in sand above clay 
13 SE 19 bored 2-i 2050 - 21 2029 24 202e " " D.S. Good supply 1n sand 
14 NW 25 33 2085 33 2052 " .. D.3 • Good supply in clay 
10 NW 26 1-i ?.042 14 202e " sort D.S. Good supply in clay 
16 NW 2'1 dug 12 20'16 12 206-t " " D.S. Poor supply in clay 
17 NE 28 bored 1515 20"0 55 2015 " hard D. S . Poor supply in sand 
18 ~~ 30 dug 12 1991 - 4 1987 12 1979 " " D.S. Good supply in fine sand 

NE 32 bored 92 2021 - 20 2001 92 192~ " " D.S. Ktood supply in sand 
19 SE 33 dug 21 2101 21 2080 " sort D.S. Good supply in sand 

NW 33 bored 70 2040 - 35 2005 70 l97C " hard D.S. Good supply in tine aan4 NB 33 dug 15 2060 - 10 2050 15 204, .. " D.S. Good supply in clay 
20 SW l ~4 " 20 2070 20 205( " " D.S. Just enough in sand and clay 
21 SW 35 •o 2109 40 206~ " " D.S. Good supply in clay 

NE 36 bored 80 2100 - 60 2040 80 202( " " D.S. Good supply 
22 SW 36 dug 23 2119 - 11 2108 ~ 209«! " " D.S. Good supply in clay 

J 

Non-AD depths. a1titada, ~ ud -..dGaa (D) ~: (8) Stock; (I) lrription; (M} Maw4dp.ait7: (N) Not u.ed. 
""" above ... r-. (l)a.mpleta1rafor..aru. 


	wp_256_c
	wp_256_t
	wp_256_well-recods
	wp_256_pg_23
	wp_256_pg_24
	wp_256_pg_25
	wp_256_pg_26
	wp_256_pg_27


