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IN:TRODUC TION 

This report deals with the ground-water conditions of a 

toWn.shfp in the province of Ontn.rio investigated by the Geological 

Survey of Canada . 
• 1 • • •• 

It is one of a series of ' ground~water reports 

on individual townships of Ontario. 

All availabl e information pertaining to the water wells 
· -r 

. in the area was recorded and water samples .were taken for analysis, 

The elevation •f the surface of the water in most of the wells was 

measured. As the ground•water conditions are directiy r~lated to 
. . 

the geo logy, the surface depe~its were also'studied and mapped. 

Thanks are here extended to the farmers and t~ the residents 

of communiti es t~ughout the a~ea for th~ir c•~•peration and willing-
. . . . . '·: J :· • • · .. . : 

ness to supply information regarding their wells . ·valuable assistance 

was a l so given by well drillers 'and munibipal waterworks authorities 

in the area. 
•. ·, 

Publication •f Results 

The essential . informB.tien pertaining to ground-water 

conditi•ns is being i ssued in r eports covering oach -tovmship 

investigated in the pr•vince • f Ontario. These reports, as published, 

will be supplied directly to the proper municipal and township 

autherities . I~ addition, pertinent dat11 on wells investigat;ed in 

each township will be kept on file at Ottawa . The well rBcord 
. t 'l ' •' 

compilation sheets will :i:iot -o!-dinarily accompany the r eperts, as , 

for most areas, they are too numerous. However, persons interested 

in indi..;;.:idual wells may rec eive the. itil'brmatibfi upbn application 

to the Chief Geologist , Geo logical Survey of Canada, Ottawa. For 

this infornmtion the r e quest should specify lot, concession,, owner 's 

name, and appr~ximate l•cation of the well -- at house, at barn, in 
,y 

pasture, etc. 

With each r eport is a map consisting of two figures. 
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area, and Figure 2: shows the positions of all wells for which records 
'. 

~re ~railabl~, .~ ogethe~ with the cl.ass of the well at each location • 

GLOSS.ARY .. '.OF TERMS USED 

. j 

Alluvium. Recent deposits of clay, silt, sand, gravel,, 
.. 

and other material ~eposited in lake beds and in flood-plains of 

modern streams.-

Aquifer~ A porous ~ed, lens, pocket , or deposit 
• i 

of 
• 

mat~rial that transmits water in sufficiant quantity to satisfy 

purnp;ing wells, flowing artesion wells, and springs . .. ... .. . .. .. .. . . ' 

Bedrock •. Bedrock., as here used,, refers to the consolidated 

deposits underly~ng ,the gla.'cial d..r-ii't. South of a line drawn between 

Midland, on Georgian Bay, and Kingston, the bedrock consists mainly 

of sediroontary ro~ks such as :limestone, shalc, · slate, and sandstone; 
• 

no:th of that line the bedrock consists chiefly of hard, crystalline, 
• 

,.&;rani -t,ic roc ks . 
; . 

• 
Contour. A line drawn on a map that passes through points . . . 

that have the some elevation above mean sea-level. 

Continental Ice-she0t. The groat, broad ice-sheet that .. 
covered most of the surface of Co.na~a many thousonds of years ago~ 

.. Escarpment. A cliff o~ r elatively steep slope separating 

two level or gently sloping areQs . 

Effluent Stream. A stream that receives water from a 

zone of saturation. 
. ' 

Flood-plain . A flat part in a river valley ordinarily 

above water, but covered with water when the river is in flood • 
. : : .. ; .. I 

Glacial Drift. A general term that includes all the loose~ 

' unconsoliduted .ma.terio.ls that were deposited by the continental ice-

~heet, or by wate rs associated •vith it. It includes till~ deposits 
\ .. 

of stra t ifi.ed drift,_ . t:llld ....sco.tte-red -boulde.rs---and-rock....f'r.o..gmen t s., 
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· Severo.I forms in which glo.cio.l drift occurs o.ro c..s follows 1 

·· ··(1) · End Moraine (Termina.l M~~o.ine). A m1tro or less 
... ~ ; ~ ' . . '( ': _,! 

discorltinuous ridge' or serios of ridges consisting of glo.cio.l drift 

· ·. thC:t wo.s l aid dawn by ·th'e ice o.t the mu.r gin ef a. moving icc"!'shcet. 
~ . 

' 
·(~)' Grou'nd Moraine . A widely distributed moro.ino 

conslsting of glacial drift deposited b onoo.th on ic e-shoot. The 

prcdomino.nt mat e ria l is till, which is clo.y containing stones . The 

topography may vrfry from flat to gently rolling. 

(3 ) Ka.ffie Moro.lliG. Ass~ed doposi t.s of so.ndy and gro.velly 

stro.tifiod dri~ lo.id d~N!l at or close to the ico mo.rgin. Tho 

· top.gro.phy is similo.r to tho.t of on end moro..inu.. ·-Kame terra.cos o.ro 

elongated deposits of this iiyp:i lo.id down on the slopes · of ·broD.d, 

; . 
flo.t-bottomed vo.lleys, 

(4) Drumlin, A smooth ·ovo.l hill tho.t ho.s its long axis 

parallel with the direction of ic e movement at that pla.ce . It ~s 

compos ed mainly of till. 

(5) Esker. An irrogular-crostod ridge or s e ries of 

discontinuous · ridge s ·~f stra tified drift deposited by a glo.cia.l ~ · 

that flovrod"b.~neath the continon~_QJ;'_in __ deep crcvo..s-see 

within it • .. It is composed main.ty of sand and grn:vol, .,'\ \ 

(6) Glaci.-fluvio.l Deposits . Silt, so.nd, o.nd gravel 

ou1'wash deposit~d by stream~ res~lting from the me lting of the ice-

sheet. 

(7) Glo.cio-lacustr:lno Deposits. Clo.y, silt, and sand 
.~-

deposite d in glaciai lakes dUring the retroo.t of the ice-sheet. The 

clay depo~its nre commonly very distinctly stratif ied in layers . a 
. . . 

fraction of o.n inch to one or more f eet in thickness; each layer 

\ 
\ 

\ 
I 
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(8) Kame. An isolated mound or conical hill composed 
. . , 

of stratified sand and gravel deposited in a crac~ or crevasse 
.. l '": 1•• • • 

within the ice or in a depression along the ice fron,t. 

(9) Marine Deposits. Deposits l~id dowp in the sea 

• 
during the subm,~rge~ce that f°.llowed the. withd:awa.l . _()f .. t~;,..;-ast 

~ . . . 
ice-sheet. They consist chiefly of clay , silt, and sand, and have . ' 

emerged beaches of sand and eravel associated with them-. 

(10) Shoreline. A discontinuous. escarpment that~ i nd icates 

the former margin of a glo.cio.l lake or sea. It is o.ccompo.nied by 

scattered. deposits of sand and gravel located on fonner beaches and .. 
bo.rs. 

Ground Water, Sub-surface water in the zone of saturation 
• 

·--·-·-reyow' the we.te r-table. 

Hydrostatic Pressure . The pressure that co.uses water in 

a well to rise above the point at which it was first encountered • 
. . . ( 

Influent Stream. A strerun that feeds water into a zone 

of saturation.· 

Impervious or Impermeable . Beds such as fine clays or 

shale a.re cons iderod to be impervious or impermeable.. when they_ do_not 

permit me perceptible passage or movement of ground water. 

Pervious or Permeable . Beds are pervious .or permeable 

when they permit the perceptible passage or movement of grounrl water, .. 
as, for example,. porous sand, gravel , and so.ndstone. 

· 1.• ·r .. , 

"?\ 
Porosity. The porosity of a rock is its property . of 

containing interstices or voids. 

Pre-glacial Land Surface. The surface pf the lo.nd as it 

_exis~~-~:. the ice .. sheet c~verod ~t~· d~·ift, 
Recent Deposits. Deposits that have been laid down by 

the agencies of water and wind since the disappearance of th~ 
• • .• . 



5 -

Uncansolid::.i.tod Deposits. Tho mo.ntle or covoring of loose,. 

uncemented mo.toriul overlying tho bedrock. It consists of Glacial 

"Or Recent deposits of boulders~\ gro.vol, so.nd,, silt , o.nd. cluy. 

Wo.ter-to.ble. The upper limit of the po.rt of·the ground 

so.turated with wo.tor. This mo.y be nen.r the surfo.ce or mo.ny feet 

below it. Wo.ter mo.y bo ret~inod o.bove the ma.in wo.ter-tubl e by o. 

zone of .impervious ITl£ltorio.l; such wo.ter is s~id to be perched and its 

upper limit to be 0. ·porchud wntcr-to.ble. 

Wells. Holes sunk 'into the ground so o.s to obtn.in a. 

supply of wo.ter. When no wo.tor is obtained they a.re referred to o.s 

dry holes. Wells yielding wo.tor a.re divided into four clo.sses: 

(1) Flowing Artesian Wells. Wells in which the wo.ter is 

under sufficient hydrostatic pressure to flow o.bovo the surfo.ce of 

the ground o.t the well. 

(2) Non-flowing Artesian Wells. Wells in which the water 

is under · hydrostatic pressure sufficient to ro.ise it above the level 

of' the o.quifer, but not o.bove the level of the ground o.t _the -wolh 

(3) Non-o.rte sian Wells. Wells in which the water does 

not 'rise o.bo~.c the wo.tor-to.ble or the aquifer. 

(«:) Intermiittent N~-o.rtesian Wells. Wells :·tho.t. are 

gonoro.Lly dry for a purt of each year. 

Zone of So.turo.tion. The po.rt of the ground, below a 

water-to.ble that is 'saturated with water; 

GENERAL Drsco ssrorr -o~ 

Almost all the wo.~~r recovered from bentiath-the..-earth's 

i 
aurfo.ce for both domestic and ·:tndustriul uses is meteoric watEJr , that 

is.r water derived from the atmosphere. Most of this water reaches 

the surfo.ce o.s ·rain or snow. Po.rt of it is carried ·off by str'eo.ms; 

purt evo.poro.tee either directly from tho surfnco:o.nd from the 'upper 

· 1 ;_ 
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!n.D.rl.tlo of the soil or _indirectly through tra.nspiro.tion of plants; thu 
··. ~-

romo.inder in~iltr~tos into thQ ground t9 bu added to th~ ground-wo.tor 
.,_ 

supplies . 
... . 

... - ·--·--· ·--·· 
Tho prnportion of the t9tal .prqcipito.tion th~t infiltrates 

from tho surfo.co into the zone of saturation will dopo"nd upon the . . .. . ; . . 

surfo.co topography and th0 typo qf soil ')r surfn.90 rock. More wa.ter 
. . ..... . , . ; . . ' - . 

will bo . o.bsorbed in so.n.~y : or _g.ravolly o.rtio.s, for example , tho.n in . . .. ·: . . . . 

those covered wi,th clo.y:~ Surfo.ce . run-of_f will be groo:ter .1.:bl hiHy 

o.reo.s than in those that a.re rel.atively fleet . In sandy regions where 

reHe f is great, the first .precipi tati.on . i ,s absorbed o.nd run-off 
. . ~-· ... i-.---...·-

only commences a.fter continuous heo.vy ro.ins. Light rains falling .. " ' . 

upon the surface of the eo.rt~ ,during the growing season may be wholly 
. , ' .. . . '• . ' 

a.bsorbed by growing plo.nts. The quantity of moisture lost through 

direct · evo.porn.tion d~pends ~a.rge~y upon temperature, wind, and 

humidity. Ground wo.ter in areas overlain by pervious mo.terial may 

be recharged by influen t streums co.rrying; run-off from areas 11verlair. 
.-, 

· by reln.ti vely imper·vious material . 

Becaus.e of .the lo.:rge consumption of ground wa.t~r in .... ·: 

settled o.reo.s , .it may seem su:r;:_prising t,ho.t precip~tation can furnish 

and adequate supply, Eaw:ever, when it is borne in mind that a layer 
1 . . ., . ' 

of wat~r. 1 inch de ep over an area of 1 _squcro mile a.mounts to 

o.pproxi.mll.tely 14,5201 000 .imPGrial gallons, and that . the annual 

_precipitation in this region, f or example, is a.bout 30 inches, it 

will be seen th~t ea.eh yea.r some 435,600,000 imperial gallons of 

wo.ter falls on each sg:µp.r e miJe. , Al thougl\.it would be impossible 

to determine the cnnuo.l .recho.r.ger"-cif the ground.""WU.ter supplY: of the 

o.reo., if it were o.s.sum~d . that only 10 per_ .cent _of the total 

. . pre-cip.i.to.tion,,. n.ume.ly~~OOQ _ _gallons., i.s - corrtri.buted to the 

zone -: o-f &aturation, it will be seen the. t the o.nnuo.l recharge for 

the entire area would be a very large volume. The annuo.l consum.ptioi 
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o~wo.tcr in o.11 o.roo.s invostigo.ted is not known. but o.n estimo.te for 

some restricted o.roo.s, bo.sod on per co.pita. consumption, ~hows it to 

be o;nly o.bout one-ten-th of th0 c..nnuo.l recharge u.s estimated o.bove . 

In most regions of the world where precipitation is 

effective there is o.n _underground horizon lmown o.s tho ground""'tmter 

lov.el or wo.tcr-tablo, which is tho upper surfo.cc of the zone of 

saturo.tion. The wutor-to.ble commonly is o. subdued roplico. of the 

surfo.ce topography. The wE'.ter tho.t enters from tho surfo.co into 

the unconsolido.tep doposi ts· o.nd roe ks of the eo.rth is dro.wn. down b)r 

gro.vity to wh<.:rc i.t roo.cho.s the zone of so.turo.tion or comas in 

contu.ct. wi.th o. relatively impervious la.yer. Such o. lo.yer mo.y ·stop 

furth~r downvvo.rd percolo.ti.on, resulting in perched wo.ter o.nd :«'.)reating 

o. perched watcr-tnblo . · If o.. wo.ter-to.blo is o.t or near tho surf.ace• 

thore will be o. lnko or swo.mp; if it is cut by o. v&lloy, there will 

be· o. stream in .th0 valley. The tonns in.fluent o.n!i effluent a.re used 

with reference to streams o.nd : thnir rclu.·tion to· the wo.tur-to.ble. An 

influent strco.m flows o.bovc th(;) wo.tcr-to.ble o.nd feeds water into the 

zone of so.turati-on; o.;n · effluont stream flowB at or below the water-

.' to.ble o.nd receives wo.ter from. the zone ·Of saturation. An effluent 

. .. strep.m_ may b ecome influcnt (~nd eventua.1 ly dry up if the wo.ter-table is 

lowered sufficitmt1y. The group9. water in the zone of so.;turation is 

o.lmost oonsto.ntly on the move. percolating tmvo.rds some point of 

discharge,. whi.ch m.uy be c.. spring or o. pumping well . 

All rocks o.nd._ soils are to som0 -d,egroe porous, thut is, the 

individuo.l gruins or po.rticles of which they are composed are partly 

surrounded by minute . interstices or open· spa.cos that. form tho 

recepta.clos o.nd conduits o;f. -~In most rocks o..n<i soils 

the -int-er-stJ.ce.s ~-e.orme-ct.ed u.nd lti.rge enough_ for-the ~

from ono opening to Q~othor . In some rocks or soil~howe~er# they 

C'.r'3.. lo.rgely isolo.ted or too smull to o.llow movcmGnt of wo.tor ;, The 
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porosity ,of ·c. 
0

mo.tc ria.l vo.rit:s direct1y with the sizo· d.hd number of 

its interstices , which in turn depend chief'ly-·upon the siw,, shape, 

o.rrO:nge,ment, .o.nd dogr:ao of ·r.-.ssortment of the constituent particles . 

Horizons within th~ earth's crust of fino-grnined r66k such np 

shalo,, limEist'om.: or dolomite, or unconsoliO.o.ted clay or · silt , 'ffi?.Y 

huv0 such smnll d.nh;;rstices thc.t the contained w!lter .will' not flow 

' readily a.nd wells penetrating thorn mo.y dorivo littlo or no wate.r fr0r 

them. Such horizons a.re considered impervious . Bo"ds of more 

coa.rso-gruinod . ma.tcric.ls such o.s so.nd, gro..Yol , or sundst one havq 

groo.ter porosity: C\Jld .readily yiE.:l d their wa.tors to wells; They a:r0 

ca.1led wo.tor-boa.ring bods or o.quifars . A cloo.n wo.tor-beuring grave: 

is ono of t~o best sources Qf wo.tor. This i s true whether the wate r 

is deriv;od from tho zone .of sa.turo:.tion- or from a. bed of ·gra.vol 

confined .o.bove , between, or bolovr . bods of l ess pervious ·!·:mtorial . 

Consolida.tod rocks usuo.·11y considored to be · impervious r.i.ay 

sometimes produce <mte r in relo.tivoly good supply from oponiil?;s· 

within thEJm of primary or se·condo.ry origin . :Those ·of' primo.ry originJ 

original intersticbs, wore created when ·the rocks· co.rr.e into existence 

a,&· o. result of the proces:ses by which they were formed ·; · e . g . be.dding 

plo.nos , and intorgronulo.r spaces . Secondur.y interstices comprise 

joints· o.nct other ·fractur e openings, solution opening,s., -. o.nd openings 

producod by s.evero.l processes of minor i mp.orto.ncc, .. sucJi_·~s the .work 

ofp~ and ·o.nimn.ls , mecho.nico.l erosion, o.nd recryst~llization; all 

of these involve ·movement of Cl. type that o..cted c.fter the consolidatic 

of the roc k . The most important interstices with respect to wate r 

supplies o.ro- the original interstices , next to them are. the fracture 

o.nd ·solution openings , 

T}1.c: :most co:r.i.mon wells and .those tho.t in drift-covered. area.: 

yie.ld the largest a.g-gr-ego:te supply of ground water o.r~ wate.r-'Wable 

well.s . Thesb arc wolls.. -that derivs-·-th..oi.r-water- from -the. zone of 
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so.turO.tion. N.r.0.I1y · shallow wells become dry during the late suimnor 

o.nd winte r 1 or during . poriods· of extremEJ drought. In most ca.ses 

this is duo to the lowering 6f the wa.to r-t u.bl e · bel ow the bottom of 

tho wollo The grouping together of n number of wnter-ta.b l e wells 

vvithin a. limited o.n:C will a.lso l ower the yield of any one · of the 

wells . This is especia.lly true of wo.tor-producing formo.tioris of low 

permoa.bility. Whon n well penetrates nn aquifer cb~fined by 

i mpervious beds, w-o.tor will be forced upwo.rd by hydrostatic pressure 

exerted at the point whore tho well ontors the uquifer . If the ·. 

hydrqstatic. pressure is gr ea:t enough ·to for co the wo.ter . tq or' 

o.b9vo thG surfo.cu , a. flo1f.ing well is formE:iQ. . 

Springs !lrB fqrmcd whore the wo.te r-to.bl e ,, or some wnter-

b eo. ring o.quifer , outcrops a.t the surface of the ground. ·The wa.tor 

om('.rgi:ng from wo.ter -table ·springs is free-running w~tor ·flawing 

down thp gra.dient qf the water-table . Irr many cases thes.o springs 

occur 0:13 slow seeps o.long the stoopor slopes of stroo.m vulleys. · A 

·lo.r go numb er in one a.roo. could mo.into.in o. · sw-o.mp. · A group of 

P '.ffmo.nent springs occurring in one a. r ea. cbuld pr .. ovide sufficient 

wa.tor to ma.into.in a. lo.ke or form the source of it strea.m,," 

GENERAL DISCU SSION OF GROUND-WATER .ANALYSIS 

The mine ral O'Oltt(')!ti; of ground water is of interest to nio.ny 

bes;i.des those irtdustrios seeking wb.te r of specific qunlity. Both the 

kind a.nd qµuntity of mineral mo.tter : dissolved in na.·turO.l water dopend 

up~m the texture o.nd -chomico.l composition of the ro·cks with which the 

water ha.s been in conto.cto Pollution is cairsed by . conto.c;it with 

organic matter or its ·decomposition · products. · Analyses of wo ll wo.ters 

for rn.itle-ro.l. .cantorrb--nre-nn.de -.by-the .Mines ..Brmich1 .De:Partmcnt of N.d.nes 

o.nd Technical Swveys; Ottawa.. 

In any given a.reo., an attempt is made to socure srunples o1 

wa.ter roprosertto.tivo of o.11 mo.j-or o.quifors~ Th€ quantities of the 
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II t. vo.rious constituents for which tests n.ro mo.do arc given o.s pn.r s 

por million", which refers to the proportion by weight" of oo.ch 

constituent in l,Ooo·,ooo· po.rts of wn.tor. 

The following minornl constituents a.re those commonly 

found in no.turc.l wO.tci-s in qun.ntititis sufficient to fiD .. vc a. 

pro.ctical effect on tho "va.lue of tho wa.t~~s for ordintlry uses: 

Silica. (S:i..0"2 ) ma.y be derived from tho solution of o.lmost 

n.ny· ·rocic-forming silico.te, a.lthough its chief source is tho feldspo.rs. 

It is com .. ':1.cmly dotermincd in the n.na.lysis of wn.tor fo r use in steo..m 

boilers. o.s silica. is cl~ssod n.s o.n objectionn.blc encrusto.nt, 

Co.lcium (Co.). The chief source of co.lcium dissolved in 

ground wo.ter is the s'olution of limo stono, gypsum, o.nd rl.olomi te . The 

common compounds of co.lcium a.re calcium co.rbono.tc.: (Co.C0
3

) and ca.lcium 

sulphate ( co.su4) .. neither of which h~s injurious offe cts upon the 

Con:surnor, but both of whi.ch C[LUSC hc.rrJ.nOSS o.nd, the form.er , boile r 

sea.lo. 

Tuhgnosium (Mg) . The chief source of mc.gnesiu.'11 in ground 

water is dolomite; a. co.rbono.te of co.lcium n.nn m~gnes ium. The sulphnte 

of mo.gneshun (MgSO!) combines with water to f'orm Epsom-saLts . (.MgS04. 7H, 

!lild renders tho wo.ter unwholesome if present in le.rgo . a.mounts . 

Sodiun (Na) is found in c.11 nfltura.l vra.tors in vo.rious 

combirC:t ions, though its salts constitut~'-ori:ly a smo.11.-po.rt of the 

' 
· total diss'oJ'.ved minorc..l m.o.tt~r ill most wa.ters in humid rt:::gions. S~diun 

.· 
salts. mo.y bo ·present" as a " result of polldti"dn by sewago, or of 

conti:l.mination by soo. wo.ter either directly or · by that enclosed in 

sodimei:ts of :mnrine ori gin. Modero.to quantities of th0se salts ho.ve 

little tiffect upon the·suita.hil.ity of a water for ordino.ry usos, but 

wo.ter conta.ining s.0dium in excess of ubout 100 parts per million-must 

be used with cEl.ro in steo.m boilers to' prevent "J'oo.ming. Wn.tors 

containing large quc.ntities of sodium sa.ltd :o.ru i~jurious to crops 

a.nd are, th0rE>forc, unfit. for-irrigation. The qun.ntity of sodium salts 
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may be so largo as to render a. wa.ter unfit for neo.rly o.11 uses. 

Pota.ssium (K) ~ like-~" i.s-dcrived origino.lly from 

the o.lko.line fe:I.dspo.rs· and micas. It is of minor significo.noo o.nd 

is som~times included with sodium in a. chomico.l analysis. 

' Iron (Fe) is a.lmost inva.rio.bly present in woll waters, 

but ro.roly in la.rge a.mountsn Salts, or compounds, of iron a.re 

dissolvod ' from mo.ny rocks a.s woll o.s from iron sulphide Q.eposits 

with. which the ground wo.ter comes in c'onto.ct. It mo.y o.ho be 

dissolved from well co.sings, wa.tcr pipes, o.nd other fixtures in 

qu.0..ntities large enoue;h to ·bci objocti.Ono.ble. Upon exposure; of the 

water . to the atmosphere J dissolved fr"on sepa.rutes as the hydro.ted 

oxide that impurts a. yellowish brown discolorution. Excessive iron 

in water causes staining on por~ll~~ ware a.nr renrlers 

the wa.tex unsuitable for la.undry purposes. Weter is not considered 

drinkable if the iron content is more than 0.5 po.rts per million. 

Sulpho.tes (so4 ). Deposits of gypsum (Ca.S04..2HzO) a.re the 

principo.l source of sulph.il.tes dissolved in ground water; soluble 

sulphates, chiefly of IJiagnesium nnd sodium, a.re other sources. 

Sulphates co.use permunent hD.rdncss in water c..nd form injurious boiler 

scale., Sodium a.nd mo.gnesium sulphates a.re lo.xativl'e .. when pre~t in 

quantities of more than 900 parts per million. 

Chloride (Cl) i"s derived chiefly from organ~c materials or 

from marine r~cks und sedi.menta. it occurs usually ns sodium chloride 

and less commonly as calcium chloride and magnesium chloride~ Sodium 

.chloride is a charn.cteristic constituent of sewage and 0. 10-cally 

nbnor.mal amount suggests pollution. However, because chlorirles mo.y 

be derived from inany sources, such nbriormo.l quantities should not, 

in themselves, be taken ns·positive proof of pollution. Chlorides 

impart a salty to.ste to water if they are present iri excess of 300 

parts per million! 

Nitrates (N03) nre of minor ~ ~twiy of 

~-wntm-. Relati""t!'e'l,y ·~ q~s in n water mo.y represe!}t 
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pollution by scwo.go. or dro.ino.ge from bo.rnyurds, or even from . . 
f0rtili.zed fields. It is recommended tho.t o. bc.ctoriologico.l test 

be mudc of vmter shO'llinE un o.pprccio.blc ni tro. to content if it is to 

be used fo r domestic purposes. 

Co.rbono.te (C03) forms o. large percento.go of the solid 

compounds ho ld in solution by the o.vcro.ge grounr'. wo.ter . · The two 

chief source.s ar c the decomposition of feldspars and the. solution 

of limestone by wo.ter co.rryinh co.rbonic o.cid in solution~ whi ch 

is tho primury a.gent in rock decomposition . They a.re inrlicated 

in the to.ble of o.po.lyses o.s o.lko.linity . Co. lcium o.nd mo.gnesium 

co.rbon::i.tos en.us e harc1no ss in wo.tor, whereo.s sodium carbonate cu. uses 

softness. 

Bicarbonate (HC03). Co.rbon dioxide dissolved in water 

r enders the insoluble calcium nnd mo.gnesium cu.rbonO.tes soluble n.s 

bicarbono.tos. Boiling reverses the process by cho.nging the bico.rb~nu 

into insoluble carbonates, .which form u coo.ting on the sides of 

cooking utensils . 

Totul Diss olved Solios (Residue on Evo.poro.tion) . The tern 

·is o.ppli6d -.o the r e si<;lue obtained when n. srunple of vmter is evaporai 

to dryness. Waters are considered high in dissolved minera.l_...s.o.li.ds 

when they contain more tho.n 500 par ts por million, but may be acceptE 

for domestic use up to that . point if no better supply is available. 

Residents, uccustomed to the water s , may use waters that carry well 

over 1,000 pc.rts per million of total dissolved solir1.s without 

inconvenience, o.lthough persons not used to such highly mineralized 

waters would find thom objectionable. 

Ho.rdnc:;ss is o. condition imparte<l.-to.-wo.tt:Jrs chiefly by 
I 

dis·solved calcium and- :magne.&i.um -c-ompounda. h here nfers to tho 

soap-~estroyin.g_ pONer' of water~· tha.t is, the ,power of the wo.toj 
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first to use o. certain o.mount of soul? to procipit::i.te the o.bovf.i 

compoun· s before o. lo.thor is pr.od.ucocl , Tr~o hardno ss of wo.tur in 

its origino.l sto.to is its toto.l hurdncss. Pormcinunt ho.rdnt.,ss r orna.ins 

ciftor tho wa.ter has boon boiled, o.n'I is co.usud by mine rul so.lts the.t 

co.nnot be r cr:ioved from sol ution by boiling. It co.n bo reduced by 

treuting the wa.tor vvi th na.turu.l softenors , such o.s D.nlc"';J.onio. or sodium 

ccirbono.te , or vdth mo.ny mnnufo.cturod softeners . Tomporo.ry hardness 

co.n bo oliminut'ed by boiling, .and is duo to the presence of 

bico.rbono.tos of co.lcium o.nd no.gnesium. Waters containing lo.rger 

quruititi os of sodium co.rbono.te tho.n of co.lcium und mo.gnesium compounds 

o.ro soft, but if the lo.ttor compounds a.re mor e o.bunrlo.nt the water is 

hard. · Tho following to.blo 1 mo.y be used to indicate tho degree of 

ho.rdnoss of o. wo.tor: 

Toto.l H<1rdns11s 

Po.rts per million Cho.r o.cter 

0-50 
50-100 

100-150 
150-200 
200- 300 

•••.••••....•.••.•.•••..•••••••• Very soft 
• , •••••.••••.•• , ..••••..• , • • • • • • Mo~erate ly soft 
···••••••••••••••••••••••••••••• Slightl y ho.rd 
••• · •••••••••••••••••••••••••• •. •. 1'/IoC~erut~ly l1urd 

•••••••••••••••••••••••••••···~· Hard · 
300 o.nd over•• ••••••••••••••••••••••••• Ver y ho.fd 

Thresh, J , c., o.nd Beale , J • F.; The Ex::i.minntion of Waters and 
Wo.ter Supplies , p. 21, London ~ 1925, 
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PART II 

WHITCHURCH TOWNSHIP}ctORK COUNTY, ONTARIO 
• ~ ·~·: .~} '. • . ~ . .J... ·•• . . 

Physical Feat.ures-:··· · -
-, 7-• 

. . . . ~ 

Whitchurcq township, an area . of approxi.tl)oa\;ely 103 square 
miles, is in the east-central part of York county, southwestern 
Ontar.io, Its eastern boqndary is the, coun,ty , line, Q.etween Ontario 
and l:.ork counties,- and its w~ster:n: · "ti-6undary ·1s YOrige·· Street. It 
is bound~_d .-on the north by East Gwillimbury township and : c.n th~ -
south b.y ~Markham , town.~hip. ·· · · 

.· .-' .. '!:he - g~e,~ter, . nQ.~,tihern, · ,pali't of the area has rolling 
:topography characterize.9:. ~y ·,crb:r~pt . ~ills and . _deep' basiri-like 
hol:lows·J·LThe . southe.rn . pa:r;t. .:oi': thE! i are~ ;Ls . f~at , or gentiy undulating; 
small:e:v f:lat areas acG,u.r, : i.n t.~~1(.11orth-:-cent:ral ~part of ;:~ge township 
and to the north of ' ldllss~_lmcm ·. Lake, the latt~r ,:Q.eing .. 8: ~andy plain. 
A well-marked divide extends across the to-vmship 2 to ·4 -·ffi2:1es north 
of, and -:parallel· ·with; :i·t-IJe .; ~ol:ltq~rp bol;Uld?F:if'.·, o:f ;_ the t~wnship .. It 
fo:rms . aJpart of .the · heigbt of land betwe~n 1 Lake .~ Simcq~ , a.'1.d 13.ke 
Ontario ·., .. : · , .. · . ,._'J · ,_.; · · · - ' · . · · ,. · · 

'·. :: ._~ ; ·; :. f () . } :··· ' : .• , ·:· .... :; ,:,. ._ . 

r .• .. • · -~) ':', J: :;· ·; .f ' •';_. ·. . ' ~·7·L -~. ,,·;· . ~ .. ,, l'. ·;"}f ·1 

:;;· . .L:: ,;;__, 4 ,number o:f •.. ~al+.0lakes : occur,. ~lri-?.~ho¥t the ,.~outhei·~ 
part of the _rar~a. · Th§'. Jl~g~~t .of· these · ~~~ .... Wilqocks, Bb;tfd, St. 
George, and Ressor Lakes in the southwestern .. part of the ' to~ms:1ip 1 
and Musselman Lake in the east-central part of the area. Wilcoc~;:s 
Lake is the headwatE?t§~}?f_, E51-~i;, _- Branch !f~~r .ffi yer. The tovmship 
is drained by Humber, Holland, and Black Rivers, - and by the hs ad.
water's _·::5fc:Rouge ::imcr":Lit=fi:e-=Rouge Ri v-eP-'.!:fi-=' Ho-lland'.-River · heads-:to · 
the west::: of· llinisselma.rv~ a:,ake and flows i.nz )_a wes;ter ly dir~ .. ction .to 
near ·-Aurora-wfieFe--it.--bend-s.-.sharply to. _the ..north, _ .. cont.i.rrµi"';g .Jn. tpn .. t 
direction untilr it leaves the township at Newmarket. It occupios 
a narrow, shal,1-bw valley from its head to A:li.rora,, but from ' Auroro 
to Newmarke~ ~~~ valley is wid_e and fairly ~hallowo T-·~o lai~ge 
tributaries ___ o:f<~he Holland River flow in a northwesterly direction 
across the l'}.o'rttiwest corner of the township!. Black River and 
Vivian Creek :h~ad in the northeastern part bf the are e> and' dra..in 
northward i~t({ iake Simcoe. Several snall ·streams that fo.rm the 
headwaters Qf ':ft~rnge and Ll.ttle Rouge Rivers~·,flow in a southerly 
direction from: 'the hei6ht of land and drainl the southern part of 
the area. '.·-I. .t.r 

··I r 
····'- •. 

Th~, ~ownship as a whole has a rel:i.~f of more than 450 
feet. The high-est elevation ~~§ in the eastern part of the height 
of land, con. IX, lots 13 to ~4, where an ~~evation of 1,225 f eet 
above sea-level is attained. ~~ its weste~rt part the height of 
land has an elevation of more ·~t-han 1,075 f~,~t. The elevation of 
land decreases gradually to the north and ~duth of the height of 
land, being approximately 900 -xeet above s~.a-level along the east ern 
part of the. northern boundary, 772 feet at '' the town of Newmarket , 
and 800 fee..t along the central · part of the · southern bounG.al'y of the 
township. ' 

() .. --~· 
The .mean annual temperature of the area is 44.2 degree s 

Fahrenheit. Normal annual pr'ecipitation is ' 28.4 inches w:l:t h t he 
greatest amount of precipitation during tht:i ; months of Jtme, Jtily, 
September, and November. These figures were reported for AurorQ, 
in the western. part of the toyrnship. . .. 



- 15 ... 

j ''. : ; ; .: :. 
. . -·· . - .. --~ 

Geology 
1 · ... :. 

Bedrock Formations, Bedrock does not outcrop in Whitchurch 
township and the type of bedrock· that in1rnediately underlies the drift 
is . not definitely known. A general discussion of bedrock geology of 
the ·area is includea ·in Ps.·rt I bf this' :report. · ;·, 

~ .. J : . . , . ~ . . : • ~>~·; -.... ! \ ":. . . .. i _: j :' : .•.. 

Unconsolidated Deposits . . In .the ,. Toronto regi'On,. some · 20 
mi:i'es ·s(:mth of Whitchurch town~hip, there d.s evidence ,of at .least . 
three' successii/e advances and; .:rietreats of.i the . continental ice-sheet. 
There, three distinct deposits of glaciai till, · separated by · · 
intergl~ci~l deposits of stratified sand and clay, are exposed in 
the lak:e~shore ·bluffs. · · In' Whitchtµ"ch township, . however, only 
.thQ.se deposits laid down during the last' move.ment of. the ice~:;itieet 

''zye ' exposed at the surface. Older deposits of glacial dr¥t a,ntj. · 
infelr'glacial deposits dbU.btless cnmpose· :some of the great thickness 
·of ·glic~al drifti : that· Ts ·known .to · exist in :this ar~a •. 

' . ,. , : ..... ·. :.· .. : ,. ·. . . 

· ·.: ".:.:rn ~lot. ·~/.' con.,· "r, "d deep well drill.e~ .. o~ tJ1e .'~farm ~f 
J. H. C / Durham; ··Bond Lake, penetrated 570 'feet ·of glacial drift 
before bedrock was encountered, This is the only locality in the 
township where the thickness of the drift is definitely known, 
but · ~· some · conception . o:r· the · ~thickness •of drift .at .different places 
in: the area eari"be ; ascertained from :the"f ollowing table:· "' . :; 

,f. 

. - ' 
" 

.. ~ 

Thickness of the Glacial Drift 
.. . : .: 

Well No; 

6 - ....... 1 
I <.L 1 

· ~~ ' ·; .. :<-.: :-~ _: :" /~· ''l 
11 •;, "' .1 
46 ., r l 
l9 :11 

,4~· :j {ii· 
3 I 111 

is ;. I u1 
29 i .. .['.. 111 

,.10 : :iv 
~ "i :· " l:V 
io .L iv 

8 . ],.V 
·3 - v •• ,_1' L 

:i.9 ; v 
11 .. v •-:.· 

11 I Vl 

~~o- · . . .. ·I. . vu~ 
~ · ' . ., 1 .· 
·6 .. ·. : .. : r" ' .'" vil i ' :: .. :1' . " ··r.vfil 

15 I Vlll 
7 Vlll 

I 
! .. 
I 

- . ' .. ' 1 l 
! '• :. t: ·~' .. ~ 

'.1 \ 

. ; -~ "·· 
I· 
r 
i" .-J,. 

··r 
! 
I 

j 
I 

I· 

j,. 

l 

~ !· . 5· I ' ' 

'i1: ·"' b:: 19' .. ,,, , _,,. 

J5 ... ,j.r · 
5 ' , " I 

.-.; 19 " " ... '! 

34 I 
7 I 

24 
35 

2 
'li 
19 .- j'':' 
28 i· ' ! ,r .. 

.. J 

: ! 

16,6 +· , ! ' · 

570 .. 
200 + · 
185 + 
26b + 
336 + 
160 + .... 
170 + 
265 + , .. 
120 + f 

200 + 
127''+ 
107 + 
190+ · 
201+.-

.. 2QO+ l 
t 

l~ ··1.:!·;~, '! 

' 32 ,~ 

ll5 + 
195+ -

' _, I ·5 I 
14 I 

J J 
~ I 35 I 

5 ~ 
.. '14 ,.: ' 

22 

., 150+ 
' 87+ 
114+ 
11()+ 

90+ 
... 160-r.·• 

!• :ili15.+ · ;:·. 
100+~ " ' ·-·, 

'•( i50+ · 
160+ 

t .. : 

.·:i: 

~ ~ ' .. 

;·, ,, 
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' ' ! I ,'. 

WeJ.i No. i ·- Concession Lot 1. Depth ,to .be<;:l.rock(feet) 
l 

. . I . t.. . . 
' . 

1 
!" . 

' i .. .. 

9 viu· 35 175 + 
18 

. 1 
·1X ! 14 159 + 

7 lX ! 24 180 + 
1 l 

• '.• ·1 

NOT~: The _.depths marked with a. + sign indicate that the 
t9t.al thickness of glacial drift was not penetrated . 

Two la~ge lobes origin~ting in a single ice-sheet laid 
down t ,he µppermost deposits of glacial drift in Whitchurch town
ship . · T°he northern ice-lobe moved southward from the Georgian 
Bay district and the southern lobe moved northward from Lake 
Ontario~ : Glacial drift d~po.sited by the southern lobe of ice 
appears to overlap the depqsits of tbe northern lobe and to differ 
from them in composition. 

All the glacial drift deposited by the advancing ice
sheet and from the base of the ice during its melting constitutes 
the ground moraine. All o~ lots 1 to 5, cons. III to X, and most 
of lots 6 to 8 of the same concessions are mant led by ground 
morcilne deposited by the sou~hern - ice-lobe. -It is composed 
mainly of boulder clay, or till, but pockets, lenses, and 
extensive layers of water-lain sand and gravel are fairly numerous 
within .the : material,- especially in the vicinity of Stouffville . 
The bouldef . ~lay ~onsists of buff to blue clay with embedded 
pebbles and boulders of Trenton limestone , Gloucest.er shale, and 
some Precarnbrian .rocks. Most of the material appears to have 
been derived locally. 

A small .area in the·northeast corner and another fairly 
large q.rea in the north'"'.'.central .part of the township are 
mantled by ground moraine deposited ·by the northern ice-lobe. 
It is quite probable that some of the deposits between Aurora 
and Newmarket, which have been shown on the map as terminal 
moraine, may be ground moraine, but the· rugged topography in this 
area suggests that the former interpretation is the more probable . 
The ground moraine in the northern part of the township is of 
much the same composition a s that in the southern part; except 
that it is generally more sandy or ·silty and much of it is well 
stratified. It cont ains more ·Precarnbrian pebbles ·than that in 
t he southern part and little or no Gloucester shale. Pockets of · 
water-laid sand and gravel are common within the till, but appear 
to be less numerous than in the '·ground moraine of the southern 
part of · the township. Terminal ·· moraines frormed by both the 
northern and southern ice-lobes, and which are more or less 
intermingled in an interlobate area, cover the greater part of the 
township. These moraines have been described by F. B. Taylor.1 ' 2 

1The Moraine Systems of Southwestern Ontario; Tran~. ~, 
Canadian Institute, Toronto, 1913. 

: ~ . 

~oraines north of Toronto; Ont. Dept of Tui:ines, v~l. XL~, 
pt . VII, 1932, pp. 56-60. 

The terminal moraine deposited by the southern ice-lobe 
is approximately 2~ miles in width and extends from the southeast 

' . 



- 17 -
M• d.: . .. ~ 

C()_!'g.~t __ o_f_ ~h_e ___ ~.!:.~.a -~ . .§.53-~~r_ly acr.oss the to~~-~_p. Th~:::.:limits of~~7: .. 
it-irrouglf"'terraih -a.:re-Tairly well del':fr1ed·~ Small lakes, among 
them - H~ynes 'Lake :arid··Ressor Lake, are co'n"tallied in some ·of the 
de.ep .. depre.ssi-0ns .that charaeter-i-ze ·the ·moraine topography . The 
material of the pioraine is mai~~y boulder cl~y, but sand and 
gravel are not · ,uncommon. A lat.:ge area that is covered by :. : 
stratified sand. ,4nd gravel occ~f.s in the soutl~west corner of··· 
the township; and several largi!l 'deposits of gr·avel and sand 
occur - immediateJ:.y · south- antl· east· -of -11usselman· Lake. Pocket-s 
and lenses of . sanq, .:aljld,· gr-avel.- appe:~I\ t;_o.:;_ be fairly common, and 
in the eastern half of the area·.mQl'J3 "or less continuous layers 
or tongues extend from the ternd~Ai' moraine out under the ground 
moraine ~ A considera.q·le amount .. 9f "S:.af(d. and gravel is encoun..tered 
in deep drilletj._, well,-s; in most . of the '~rea :covered ,by the terminal 
moraine. . :· -, \ •: :n..:..- ... ,.· .· ... ·.: _ .. l . 

• . ! ! ·,.-: : :. ~.' ~ r:: J:j 
·; ~ ,_· ·Ale -litrrl.;=\;~ -, 9f.!_;r.:\:rhe terminal tno.ra.hie . deposited. by the: ' J,, 

north~;;-n . :i-ce.;-lo~ei:· fJ.r& ·c :P9Ji ., s,o welL·defined..<> The · f:ront ·of this . 1
:: 

moraine is easily recognized north of WilC'ocks ; Lake, ··but; it is ·, ,· 
less distinct farther east . In the area to the north of Wilcocks 
Lake and that mapp~4:~ aS, .i terminal moraine between Aurora and 
Newmarket, the ma.te\l:'ial.xconsists mainly oL:boulder: :clay, .but 
el sewhere, except1 for, ,spm~ knolls of. b.oulder claY', ,:the predominant : 
materials of tfiis mor_g.ine are stratified silt, san'<i·, and gravel. 
Sand and gravel.) al.$.o :occurs as pockets, 1ense.s, or fairly:·· . : .i .. 
extensive laye:rs in,_ th~ bo:ulder clay. · .· .i.:L: 

_1_ - ' •. 
(< ... ' 

. Stre,?Jlls , that.' issues from the fror.its .. of · the ice-lobes 
duri~g their 1rrieltiI1g transpoJ:'.ted lal;'ge quantities · of_ silt , 
sand , and gravel~ a~d part . of thi§ ,m~terial was de,posited as 
outwash fans or .plains in front of 'the morail').~s • . · In $Qme areas 
the outwash materials are partly covered by glq.c~.al - t::i;,l],. c}1J.e ·);o " , . 
a minor readvance of the ice-sheet. Where the streams issued 
from ,.j;ce tunnels or ice channels, ,especially in., areaf? ;_.gf "terminal 
moraine' the silt,: .s.and , and . grave~ was, _,loc.ally bunc:he9,c ;iµ J1:illi~ · i.'.'f 
or knoJ}s known a~ kames . .T;he _out~ash matE?ri_als arf? rn,os:tl~ :l.n. 1~:·r:r ·1 

the form of Rames, but. in a large flat .. ?.r,ea: tQ t _l].e: nor,th ·o:t::('.f' '~-~ tI 
Musselman lake they constj_;tµte a ._ sand plain. Kam..~$ a:l;sp,.,.aG~'l\l.F .vi ;,. 
in ',8; smcrll area to, .. :l?he sout_h of W:j..lcqck,a La}.(~ and,:.in ap_ , C}J;~a, ~ .. :r.i·, · ,_:•n 
of considerable w~dth thp.t extends. fr;om south of Aurora e~st.~p)..y · · f:~ 
to Vand9rf' ,and then. northeasterly .through V:i,.vian . An p:\-d : di-~;ipag_e ;'~' 
channe;!. 'that is occupied. in pa1~t by Ho;Lland River can be trace~ ;J::;u:~: 
from ~Lusselmah l.?ke · r'~stvrard passing ~.C?uth of Aurora • . It mar}<,;s .J, :.r '.J 

the cowse of a large river that flowed between the front,s o_f t.t:herJs 
ice-l,.~~e:3 and prob.ably wa.~ . instrumental in <ie_po~iting mucp 9;f.,tJie .; 
santj. .. and gravel ~.here.. In $Orne plf!.ces the!:. s.and depos;i.ts are: P.-t 1~·.!.,:•,; 
least 135 feet 'thic~_. S,ome ,;of ttP.e outwas~: ma~~rial, ~~ ~1w.ido,µb_te.dly);;. 
from the soµtherI1 tennir:icµ : mora;Lne, but tl;le gre,a-:t.e.ri ,p!3.rt oJ · it- t·r .· ., 
appears to h.av~ corzj.e from the north ?-nd nort:heast.-. , · .~r; ""3r·t·T' i(.J; 

, .••.• I , '"'{· .:.· .wl~ :• 11.~),ji"' .. 

, , Some. al).uvium occurs .alsmg . Rouge .River p,nd it.-13.t la.rg.e f:.rn.ifJ,: 
tributary in lots 1 to 3, cons. IV and V, and alluvium may 
occur in pa.rts of the Holland River Valley; aTthc:mgn -µon:e·-ha~~l·--· -· 
been shown· there oi1' 'the map• The t)'.a~ valle:f tJiat - ~~Htfilns "•llJ:. :- .... ' 
Wilcocks and St " George Lakes and the headw-aters of ' 'llitlnb~±- r:J .. [.,,_, ""·: 
River is covered by thin deposit13 .of sand mapped , as '· 

• • ' '• \ ~ ,· • ' 1 ' • l . I ' ' ,. '..I J ' ; ,j,'J, alluvium. ·. ··'· · ··· · ' · · · · · 
. l · ... 1. : ~:c 

..... ~ ,: : .. : 
; '·! '• 
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··r • ., : I • ·1 n. • 
The .'PoulQ.er clay constituting the . tsround moraine is ~n.9t 

a good source 'of water as most of it is St') ·Jeornpact that· waur ..... : .. ·-· · 
· -· ··-~:--soaks- .into or-.out:L oilt . v.ery slowlY-,--.being _held. there .. by: filole_C).tl_a.~ . 

. . attraction. ·Little water is, consequently,· .rec.ov~rable by. wells • . 
-}\'here the boulder cl,.:ay or till is sandy it may, . however, prove to' 
. be a fair source of ; water. In some places water may fl")llow small 
,:. more or less tu)mlar openings in the clay, and most wells that 
. . encounter these. o_pe.nings yield a fairly large supply of water. 

·--- · TMse ·openings rir the cl-ay--probably ·connect with -lense-s ·or--pocket-s .. 
::, -o/ porous, . water.:..bear~tlg sand or eravel.· within the till that are; 
: ~hernselves good. sourc~s of water. They are very porous, and collect 
, ,'a.pd store large:. ·quah.t:l.ties of water that is readily yielded to wellsft 
', • I • ' 

\ ' '.~ .. _The bo~d.er clay constituting the terminal moraines has 
--~-.:ti:ie. .. a.ame __ water-bead.ng . pr..o.p~;r_t.i~~ a§ __ t.ha,t_ ()f Y.h~ grs:>!:lP.d_ _morai~Ei, .. 

c• .8J.!1d similarly "t:he ~enses of s~d and gravel .located therein absorb 
',; ,and store large qua.I?-t_ities of water, much of which is readily 
~ ,r;ecoverable by y.ells _~ .t, In soMe areas, however, the sand may l'."' 
(; .so fine that we.l.l:s ,b~come plugged and are rendered useless. . . . 
;:. " \' \. • •• l 

.. . . ·--.. - ·--- The· o'utwash· materi-al:s ·· consisting chiefly -o-f---silt-1 ·-sand·; -
:arid gravel ar_e very porous arid 18.bsorb -lnbst-: of the precipitation : 

' .that falls_;,9n them. ~ 'Much of this water is readily recoverable 
1- t>y wells, ~&specially if the deposits consist of coarse sand or 
·: -gr.avel. If, however, the materials are composed of silt or fine 

....... .-:. :~_c;i,tig __ tn~ w_ells J~~ncf_ t<? .. Pl:ug, __ .e-n_q_~r~-r~~ciere~ l1~~}-~ss !.... ...... _. __ ··- - . .. . 

~ . . . . . .. ' >. It \'·j~ ""; ' ' ·- ., . . .' ' 
.Al.luvium).p Whitchurch township is not an important 

source of water·. as th~ deposits are shallow and not extensive. 
'· . \. . - _._ \,·'·' ' 
~\ .. 

•· •· :· ·Tee positj.on of the water-table U.oes not remain constant 
___ _::·:~~t- flu·ctuates 'during the -year-- and from ye-ar to year.-----The -·- ... . 

' ~~cline in_ precipitation during 'the period 1930-36 result:etl in :_ · 
' ·t~ lowering ' of the water-table, and a considerable number of 

•shallow wells became dry. The water levels in a number of wells, 
__ >µi _W1Jj.t9J:1wch and ad·j()W:ng__J:.g~~-hip_~_>. ~~_r.e_ ~~a~_'!-1'._'~d . p_~riocli.~-~}:-;y ·
·._from June to SE:'.ptemb,er, of 1937 _and for some. wells also in }1.ugus~ 
11 ,l9.36. 'I'he. restµts are. given in the following table. The.se weJJ~ ~ 
.. were not in use so .that the fluctuations in water levels is 

believed to .be the direct result of precipitation, evapo
transpil'ation, and other natural·:.cmus-e'S •. -k- con-s~derable amount--· 
of precipi:tation occurred during 'the moriths that the wells were !. 

·measured~ ";, 
. '.·- ~) 

·' • 
Fi~~~uations of the Water level in Selected Wells 

'· · 
Con. r 

J .-

R.I 

· ... . 

"' :.-. "' 

.. >) 

.. 

·-··' 

Location 
of well 

Lot 
9 ·· 

J('-I . -· ___ __ 9.i. 
... 1. 

" . 
\ 

;..l. . 

" '. 

''· ·~ "· 
Tow_nship 

Pickering . ·-

' 

.. .. Pickering _ 

• · ''·· .! _,_ \ : . 
Depth 
of well Date of 
(feet) measurement 

·-. .55 -- . -·- ·- -~ 
____ }l}lg_. _),.?., __ ):. 9)~---

" 
-. June .· 5, 1937 

July 19, 1937 
Aug. 27, 1937 
Sept. 24, 1937 

. ·-- ·-·· .3.0 .... ... ___ ___ :f\.4g_~ .. .. 2J., __ .. J..9-J..~ . 
: ~ l • ' 1· Jwae 5, 1937· 

July 19, 19.37--
Aug. 27, 19.37 
Sept.24, 19.37 

. ....... -· ·-- -·-

I Depth I of water 
(feet) 

35QO 
·~-- -4;5 

6.4 
7.7 
9 • .3 

20.0 .. -·--· .. 5~1 
7~6 

10.3 
ll.3 

--
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~cat;ion 1 . • • • ••• • • : • • • • • D~pth, .

1
. :·,. . . .. 

''of well · . · Towns""i '. . . ': : . . of well .!.." • Date or ·". 
. • .. · r·1·•·~~, P ... , , ' ' . . , .· , .. , l "~' '(' . . ., .. 

Depth 
of water 
'_·(feet) C l ' '• 'i'.:. " . ... • • ,.... . .. . ' . "f'f '"t ") '' "" t ' j , 

on~ , .L r .+0t , : . '"' '· . .. , i-,,,. . r. ~ . ~e . ... ., ?µ~a~.\lregi(:ln .. ., . 

vr_~f'~ _ : __ f:_)·:-_'. ~·g1 ·._::I:, ~" · J?i'c1Cering~J~'.r~,·':'_;·_:. : _.. · J .. · -Jth.y 24, : i936' ''-' 1·· 

· i.',,.,,, _: ; • · · .. ... ·j ·'' Jfule 5, ··]_937 · 
·.· ·· ' '.'.' '.· · · .. June ·21 "'19)7 · · 

4.0 _ _,.,., .'.3•5 
'3 ~l 
: 5.4 
. 7.2 

.. I . ' - . .. 
' · July 19 1937 · I , ' 

. " · · I Aug~ 27, 1937 

.) .. • • : . J ~ •• 
) . : 

I ,. . . .+. 
,1\1 ..! .·. 

. Sca:d;iproughf.. .. i6.8 
.- ·,: ,_ ~ ·. ) .'.::. ' . .. ; . ( ~:) i _; . :. ·· ... 

.. ~-·· ' . : .', .. : . : ·, -'l 
Aug . .3, 1936. 
June · 7, .1937 

. June 21 , 1937 
July 19, 1937 

_Aug . 27, 1937 
S.ept. 24,_. -J.9.37 

11.0 
5.7 

' (>.~3 
7.7 
9.7 

10.9 
. :·.f' l · ".C.;:~ - ~· .:· :~ : ' · 

·· .. .. ·:·;,;····· 

tr· · 25 ·. ·~. · .. Scarborbugh 
. J I ! ' .i ~ ~· ••• • : . ' 

.... · .. 

·-···': 

I . 44 ·7···. 'l Aug. · 29 .· 19)6 ·.: •. 
· . • .. : ' ·Jnne · 7':- 1937 :"::· ·" . , .. 

.. .') . . July 191 1937 
Aug. 27f 1937 
Sept.24, 1937 

4J_· ~o 

37~2 
·37·.3 
:36.6 
37.4 

IV ,t_.14 :,•: Scarborou~2: ' .. 17.~ ;_. ~:~ 2~; i~~~ I l~:g 
r .. ; . ·. ,; ; • '. I July 19, 1937 :i' ) •;5 

I' :~'· :·: '· ·' ·), i. .· ~· · 1 :, .: , .... ~~~t-~Z; i~~~ t~ 
VIII l· .:_. _ 10.':·:. 

;.• 

Markha!11 , · '. j · . 33 .4, '. ·: .,:i_. )uii·~ ~- '81 l9.37 :-:'. · ::18~0 
" . >: ,~ : ) " 1 . ' .·. •, , .. . ,.July,.19, 1937 ... ' "· :. 1$19 

._,. 1 .. '•.: 
I, . t ·' 

. . .. .·. I · .... ~Ug:~i :27' :19]7 :: :-:''J.! 18,~4 
.. :. · , r,-. $apt. 24, 1937:: ... i :·; . 20.0 

v·~ l · · n Markham · rn3\":_l_, · Juri~ 8, 1937 t·''' :_ ;{;6 
·.· .: · · '· :·~- 1 

:; ;: '.' July 19, 19.'.37. ' · · J.-o 
_.-~~:. ,~ .• • ·'. ·, : :.: · ,,~.~1 ... :·'.;. ~:·i~;i: :::.. ;~~L~Z; - i~~r , . ., {:~ 

I 

I 

~ ·· " \ 

[J( 
. ' 

.I : ~ 

I 
4 _;:~t- · · .· ·.,': o/hit.~9urch:,_;;, 16- ~3 A.ifg :; .. 31~ i936: 6.o 

June 8~ 1937 .. · .... : .. · ... 4.9 
July 19, 1937 • ,,, ... '"" 4.1 
Aug. 27, 1937 .. 6.2 

'
1 

• : : • J~,.r. ~ - ,. :: . '• .! '' i.J Sept'.124, :i937 :_ : 7 .2 

I 19.2 Sept. 5, 1936 16.0 
1 June '8, 1937 10.3 

22 f.' . .i '· ~ VaU!?;han 
' . 

. ·-··-·" ·".!.. . ·- .. - --- · __ i.~:,_t~; t~5~.. .. . .. it~ 
_,,.,-.$,~ph~~ 1937 > 16.2 

,·. ,- ,· 

. . .' .. ::::_ ~~: -·· 

• 1 ' . ··-. ·, -

15 ··' ' :' V a:ughan 16.1 Sept.21, 1936 5.0 

. :· ·. ( .. . .: . ... 
. -- ~ -··-·····- _., .. .._ ·····-· ··- ······ . 

I 
.... . 1 .. " ......... .. 

June 9, 1937 5.7 
July 12, 1937 6.9 

___ }:.~&~.--~7,.1. __ 19~7. .. L .. __ ... 9~4 
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The conditions· that produce flowing-artesian, wells, 
-· both- i-n . bedro.ck. .. and._gl.aci9.l g~if:t., _ ar.e many. They have been fully 
qesc.ribed by T. c. Chamber lainl, 11. L : ··FU11er2 ; -··Hawafa"'E-;; ·· Simp·son3, 

• -· .• . ~.. ·,"' ·1 • -·. . . 

. ''·" . ·.: ·, , . 

- ---- - -·· -.···~he-··Requisite- . and-. Qualifying Q9p.d.~j,_ions ·of · Artes:f.a.'n . wells; 
u •. ,9• (}eo,1-. Surv., 5th Ann. Rept~, 1884, pp. ·-1i5-173·~ · · · 

.. - ' ' . ' ~ . . " : . - . 
.: ~- . 

··~: ;·. 2s~y Qf .the Controlling Factors of Artesian 'Flows· ,; 
u. s • . Geol. SUI".v:, Bull. 319. ' .· I., .. , L:.' · 

'i. . .·., 

. . '3Geblogy··-and -Ground-water , Re§ourc~~ of North Dakota:; · Uo · s. . 
.. 0,~Ql • . sur~., Water-supply -Paper 598: pp~ 46-:!-48 • . · 
. ' .: .. :· -, ,·.· 

. ~-- ·-

and others• The essentia). .conditionp necessary fo.r the existence 
of·.: floWing ... a.rtesiaIJ. .' well_s: are as follows; : (1) Ari ·adequate supply 
of water in the intake area, i.e., the locality where the water 
enters the ground; (2) confining beds of some relatively impervious 
material that overlie, the, water:-bearing .beds and prev.ent the upward __ _ 
passage:· of the .ground· wa:t:e~; . (3) the elevation of the: intake area 
should: be great-er than :that · of: the ground ,su.rfa~e ·ii). the locality 
where· the well ·penet:rates the .Cl;qu.if er containing ·the -Water urid~±-

' • :- :\: •I•• • 

The areas in which the flowing-artesian wells occur are 
chiefly in the south part of _the township~ The aquifers producing 
the flow-artesian wells ·are believed to be directly: connected · 
wit'h the ter-Iilinal moraines. · These ,,;.a:ter-:-bearing be.ds consist .,., 
chiefly of sand : and gravel and extend from the higher · gr6un~ ··in 
the terminal moraine areas to points below the t~l of the ground 
moraine. ·· Precipitation falling on the terminal moraines enters the 
groi.lnd and follows down its hyora1,1.J..iq gradient along the more 
permeable beds, to points wher.e it . is .confined ·bel:.ow the till . of 
the groUrid .moraine. The pressure of the confined water. is 
sufficiently great to· ·. cause· it to .. rise into any well that may 
penetr~te . the· beds in which it exists. 

Thirty holes in th§ to~slfip failed to encounter water, 
and .of these only six were s~ .to depths greater than 100 feet. 
In the northwe.stern part of the · t.m-msh:Lp . some difficulty is 
experienced in obtaining adequate supplies 9f water at shallow 
depths, but elsewhere little difficulty. -sho1.ild he experienced in 

.. obtaining sufficient water .for all farm: and municipal needs ·at · 
depth • . All the wells and si)rings derive their water supply from 
the drift, .Mainly from pockets, lens.es,- and layers of sand and.'·, 
gravel within the tillq · Only one well is knoWI1 to have been 
drilled into bedrock. 

Drilling into the beqrock formations that underlie 
Whitchurch township .in .search for water is not advised as they 
lie at great depth and most o.f,: the water they yield is too 
saline to be used for farm or municipal use. A 1,292-foo't well 
drilled in lot 4, con. I, on the farm of J~ H. c. Durham, in 
search of gas and oil, encount.ered bedrock at a depth of 570. 
feet. Water was obtained from th~ Trenton .limestone at ·a deptq 
of 1,145 feet, but no : informat~on wq.s secured .as to .the quantity. 
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Data on this well are not listed in the well compilation sheets, 
b.~t __ i.t· :has been d~'scribect: .:by R• B~ Harkriessl· .• · ·' · 

~ ... . J . .' . . 'i. t:-:- · ,· . . : _·.; -'.;· : ·. ·.:·:·.~ , ~ ... "!~'· . . ~·t.1 .L ... ;_· 

. :.;:· \.i· t• ·. :· . ..:·,-.-.-: · .. :·r· =-· . ... ·~ ·~"· ... .. Ll.. ... •. ,·r=·; .: .. ip ~·· •• • ... ~. , • .,. c '.- ,_ . . ... =: .· 

.. ··~ ·- ·- ·· . ·-··---. ~Qi;.)l _ _ fil!r)g_aj._R_~l?.9rt._g.f:'. . -~he .. . 9z:i1:-g;t9 Department, of . hline_s, -193.J,._, 
pt s • JV and. V, . p. 51. . . . . 

. :. . .'( 1 ·.~........ .. .. . -.~ : ·.f;.'J:. : ~· .. :> .. '. · .... ·.: .; . •• • .~. J 

: . '•'·,; 
With the exception of the area in the northwest corner 

of the .township. men~~one.9. _,~.17~;Lj..er ,. ri;hep.~ deposits of sand ,. find 
gravel in the upper- part cif tlie drift. ·a.re scarce, little difficulty 
is experienced in obtaining water at 'depths down to 80 feet. · 
Where sand and gravel deposits occur at the surf ace or are overlain 
by a thin coverink 'of b6ul:der'·:clay, few shallow wells .'.fail to 
encounter water in ·sufficient :quantity for most · farm needs. This 
is typical-of -the southeastern .. part of the area where the supply· is 
particularly abundant , In those. areas where the deposits of sand 
ap.d_ grav~i do not; appe,u> "at the :surface, there is no way o;f );' ,._,: 
'd.et~rmiri:i'.rig'.' their ldpa,tioh. ·cind extent except by sinking weiis or 
te.st holes.. ·'·. · J_ ·. · < ·· · ' : '· • · • · '' 1· · · · 

. , . ~ ..... :• . • . . • , . . .- ·, ' '\ • l ·: ... 

. . . ·: · ' in· some parts Of thE3°'town'.Ship, particularly i_n' t·h~ . 
nor:thelaat corner, ... dif fi'culty may be .'experienced during dri;t.li,rlg 
in .. :coritf~11¥i~ · tpe fine sari~ _tnat fol'ins;\he, wa}er-bear1ng b~~1S . 
and in· all probability screens will have to be· utilized in wells 
penetrating these beds to ensure a sufficient supply of ground 
water. ;. .. : .-· . u; ·~: 

· '~ ·' ;_, ,. .. " At least 80 flovjj_ng--attes'iar~."wells eXist in' th~ ate a 
covered by lots 6 ·+;o'. ·8~ con$. rv' ~d v, lots 1 to 8,. cohs~ VI, ' 
VII_, . :VIII~ ' and. · the.'-western part of con. rx . · The wells ya:ry in · · 
depth frcim 26 ''to. appro.xiinately loo feet, inost be.ing betwe.en 50 
anti 90 feet, 'iipd tap water-bearing bed,s of .. sand':a.nd. gravel, In 
·at leas~ two. plabes ~~ :this ar,e~ . ~~5mte.r-bearing h.b!'izon·s are 
kno~ to. exist- .• . ~ ~·~~ - ;7,., .C!.~n<v;r,:, .·?~ ~he farm of A• Neighorn,, 
water Urtder suff1c1errt;-f'pres·;ruref ta overflow the surface was · '· 
enco~tel'.ed m' ~anctf~~t~i±al ?Y~f~yi~i'. '. ~lay ,or· _ "hardp~" ar .a . 
depth of. approxima~el;y 30-feet~ . , :!l. mk~h':.'s~r~mg.e~ . flow ·~T wa~er 
was obtained by drilling thr'ough · the ·11 hardpan" into fairly coarse 
gravel that occurs at a .depth of 70, to. 80 .feet... It is reported 
tbat s~~ ·c~ndit'iori~:-eXist~ in.- ib1t 4, con~''ViII, on the property 

1 • , 1 • 1 • · • • J --. · '- -·: · . ~ l • .. ·. · ~·: . · ·v J .... -·· 

used by a go~qf'j__sh supply c.ompariy. · ·pur:41g :~h~ summer of 19.37, _a 
well . dr_illed by Roirey Bros. for the Stpuffville water wqrks Dti .. 
lot g~ -- : 'con~ VI;I:I, ' enc,6\.uitereQ. ' W9.ter in .fine sahd at a depth ()f 
approxlinat'ely · 20. f~et \:tifh . sW'ficient pre"ssure to flow at t 'he . ·" 
SUI'f ace .. ;'i t ·a, ~~pth .Of approprnately 96 feet 1 however, a medi~'.·, 
coar's·e gravel was enc:ountereathat dic;i not contain water , It' ts 
thought that .. ·~his is ~~milar/to - ~'h,ec tj.ep6sit of gravel .which _is _'_, 
the source of the ground water· for the· flowing artesian wells, tp 
the south and southeast. It is not definitely known if the · · J .. · · 

depos:i.,_~ .~ - P:f-,,,yand _and !$.rayel th9-,t . Jorm tl;1:e .. wa~E1r"."be.B;ring beds of 
the fl'O'wirtg 'Wells iri this area· o'ccur as · 'contiriuqu-s· 'layers or as 
sep~rate tongues . ext;eh,dih.g southward. f~6~ the t~rhunai moraine • . 
The. :former is pt>obably true ·as most Wells '·drille(f in this . · · · ·· 
district encounte_r v:ater . unde:r:~;_~Ut_f~,2{~fat' pressure . t.~ , ove.r~lo;W,:·~ne 
surface. The water..:b_ear1ng .bects· slope ·up :northward into the . ~ J. ···· 

termin8.l. moraine . and the diff e'rencEi 'in et~va;tion between. it . ~er··.;~ 
th_e.·· ~e11 sites is the cause '~-~':r, the :Pr-.e,,ss\il:e:. ~he wateir ~ar,ef.'y,-'\·; 
o've·rflows the surface in many wells," but in others the piezom'etrR 
surface is from 1 to 15 feet above the ground surface, and the 
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-.· ,{. '_;; ·1,.\1r~·-.·~:· .. "'·'1 .. l.··r~. · ,·~ ~- -·· ... ;· , 
volume qf gr01.µi_d , ;wat,e.r . .produc;.ed is reported to be from 10. to not:-· 
less tli:'l-n 40 .. ga.Ilons an hour. , Very little diff,,iculty should be. 
exper;i,,e~ced 'in Jo~ating. an abundant supply qf u·s<l-ple water in· t.he 

.. s1outh,ei~.st~~n parf of "the toWriship. : Not ai,1~. wells w:Ul flqw, b_ut · 
·the .f1a;:t;er . should r¥e a consiQ.erci,ble distap.ce in t,he' :wells. 
Water from deeper wells may contain a considerable. ampunt of iron. 

At least 31 flowing-artesian wells are known to occur 
in the northwest corner of the .township, in lots 26 to 35; 'don. I, 
lots 28 to 35, con. II, and lots Ji to 35, in the western part of 
con. III. Most of the.se wel],s are from 120 to 160 ,reet deep, but 
a few ar,e less than ·75 feet deep and some are ·over ·200 ·feet deep. 
At .least two water""'.bearing h6ri~ons occll.I' in this area. 

~ 'j . . ·.1 '. . • 

: ! . • • ' f', "(' .:· . . . ; . ~' ~ . : • . 

Seven wells derive water from sand t).1at underlie blue 
clay ;at depths of 24 t9 .,72 feet. Ttie. ~at.er' -is under sufficient _ 
pressi.i.re :to .~ove!'!low : th~ -; surface, ri.sjng 3 f~et above it in 
some places~ .,; Thi~., bed do~s. no.t, how~veJ?,, ,: appear to be continuous 
throughout .the. locality, . a~ many wells passed through these 
horizons: wi"t-hoii£ ~ ~i:icounif~rfng wat~r::,, _ .9\,her water-bearing deposit.a 
occur in n~rrow 1?cµids filling .old- ?!:?in~ge channels buried by 
drift . thq.t slope .upward into . the termigal. •moraine to the . south. 

) 1_ t. .. ' . . . . ' . 

The wat~r. in these is of good quality art.dfairly abundant in 
quantity, ,being · ample for · all local .i reqµirements .• 

Th~ main suppl~ in -t~s no.~thwest, -c~-~~r of the township 
occurs in saq'.q o.r gravel .1at de;pths of 120 ·:to 160 .feet• These 
dep9~.its ar'~ ~overlain by imp~I'ViOUS blue clay and, in most but. 
not: all. ·case·s, 111~ :gravel: 

0

underlies the . .sand. The aquifers for 
the deep~r' weils ' appear.' to( be .. fairly continuous and · probably 
underlie most, ; if not all, •Of; the area in .wh:j_ch flowing-artesiah 
wells occ·lir. ·Proof t'h~t 'several· wells derive water from the 
same horizon is . .,Jhown by the fact that the supply from --some wells 
was· appreciaoipr decreased when the weU:s "j\~ed" by the town of 
Newmarket, wer,e- dr,illed, espe_cially,.t _.he. n,e~ well drilled in 1937 • . 
Th~_ water from this hori zon. is unde.r : co.ns~fierable pressure and .. 
rises Lfoot to 5 feet aboye _the surface". .. The water-bea,r,ing beds 
are thought to slope up into the terminaJ ,.moraine , to the south __ · 
and' the difference · in elevation of the .g:r.ot.Wd-:water level- in the 
water-bearing beds in the terminal morain~ ! .. and• :at the yaripu~ , 
well sites accounts for the pressure. · 1:~o.st,, qf the f;J..owing-:- ·. · ' 
artesian wells occur .in :the wide yalley of , Holland River ·anc:t. its .. 
tributary. The possibilities of :obtaining -o~h;e_r flowing7arte.5Jan 
wells in this area appear · to be ve:~y good. Wells drilled with the 
hope of encountering water under sufficient pressure to overflow 
the surface should be located at sites · o·f low elevation, as it was 
noted that the :water' iri' a few well~ · in this area; sit_u,a:ted at 
points of considerable elevation, did 9ot flow aithough it did 
rise some distance in the wells. 

Two flowing-artesian wells in lots 18 ~d 19, con. I, 
near iLurora, derive water from sand and gravel aquifers at 85, 
100, and 160 feet. These aquifers are believed to be continuous 
with similar aquifers in King township to the west, but to be 
different from the aquifers yielding ground water to the flowing
artesian wells in the Newmarket area. Artesian pressures in these 
aquifers decreases towards higher _ground to the south, and, in 
lot 15, water rises in non-flowing artesiaQ_wells only to within 
6 feet of the surface. 



- 23 -
·-· ,. ' _, 

Springs are fairly numerous throughout the township 
and ' at· lti'ast;-,53 are being used for domestic or stock needs. 
They occui ~ along :"ctP.i:l-i:nage !channels and at the bases· of some 
hillso· ··water · ·.suppl'ied' by 'spr:Jigs is ·abundant an'd:'-1-of excellent 
qu:ality~'' Numerou::f-.Lsprings !issue froni the ~lope" at' the Stouffville 
water rese-r-voir:, and doubtiess ·many riot showri ·en t-he map occur · 
-in· the townsbfp ~ ' · · _:-. 

c . 
, ... '" · ·'·. " Y . domrminity --Supplies 

; ' 

' : Towri of Aurora. The town of Aurora, population 
approxiinately 2,700, obtains its water supply from flowing
artesian wells. Cine flowing well is in Whitchurch township and 
the others, 7 in number, are in King township. The well in 
Whitbhurch township, situated ·at the pumping ·station and stand- . 
pipe, i 's 260 f'eet deep and derives water from sand and gravel J :_ 
at depths of lOO· an'd .260 feet. · The pressure is sufficient to -q 

ra'i;se :the: :water 6 feet above· the surface; and the water flows · : ··"·1 

into a reservoir from where it:. :-is pumped into a standpipe. )·:· The".;.: 
flow' from this well is approxirilat~ly 50,000 gallons a day. · ·· :.·r:·ri 

Another reservoir of 35,ooo .. :gaJ.10tfs· capa!Ciity on the west sideli"_i·-·-c 
of Yonge Street juSt sout-h>\),t i· the :;stanapipe' receives water from ··:b 
three flowirtg.;..artesian weills ·9'.f-to· 98 feet :-0eep, Water from .,-; · 
four other flowing-artesian wells 'west of 'Yonge Street flows 
iuto a third reservoir of 11,000 gallons capacity. This water 
·i ·s obtained at· depths · of "1:19- t:o 14CY ·feet ·and rises · 6 to 8 feet 
above the surface. ,J-Wa:t-€r "tif.6lri all three · reservoirs is pumpedr'"'""J 
directly .' to · the mains·. without i process·ing~ . ._ The daily-' cOnsumpti<ori ''· .. 
of wate1"'- f°0-f ~Aurora is appro.:timately 200,-000 gallons ·.· During ; ·: · 
1936 s·oine,· 77;000;000 -<gallons · of .. :>water we're obtained frC"m the-'lJ :·; ·· 
well-i> and there was a" surplus:'of ab6ut ) 10~000;000 gallons. .: '.::;:, . 

.. ~ .',,:,·. ·. ·J.J'J .. J:• .J ,)·. • ~ '';j. 

· .U' " Town -of Newmar-ket .• '. · ':Newiharket, population J ~ 600i; i: obtains 
its wa·t·er·. supply fr9m "we11:s. ~ Prior to 1937 the supply was·:,· · .,. 
derived i'roin.3 flowing ·wells, ·150, 200, and .. 300feet · deep~ The 
watet- wa-~f pum:ped from a lOO;OOO-gallon reservoir : o:i_nt6' -'a/ l'75 ,OOO
gallori st'andp±pe ahd thence t6 ' the mains. In 1937 a new" well 
dril1ed''by .. the· Int.erriational Water Supply Company' crune i.nt'O' use. 
Wat-Eif was encount~red 'in three horizon$ . at- •- 'dep~hs': o'f ' 90°/190, 
and 2&5: feet, t but only that 'from the · 1atter 1-s oo1ng us·ed, · To 
remove imp\irities ' of sand, silt, iron; and "iiaturAl' gas·~ the - . · 
watei- is· fi:t~f/ sprayed i!ito ·. a· tank and th~r:i!_rp~ped ·through sand . · -
filt'el'.-$ - int?,- ~hb maI.ns. Yi'eld frorrf' thi5 -we11 ' Is :' l40- gallon$ ·1a ;·' ;.r 
minute~ · . ·:-i~.H-:- ._ .... . .. ~::1 .... ;\T .. _. ·~(: .. =- )~.rJ :: 

Village of Stotiffvilie •. · Stouffville; with a population 
of appro:xiriiately 1;060, obtains it's· water supply ' from flowing-
artesian ' wells ana springs located :1n lot 9, cciri lo 'VIIL Most . 
of the water is derived from 8 flowihg...:.·artesian wells at depths:' 
of approximately 20 feet and is stored. in two open cement and tile 
reservot:r·s of 250,000 and 300, OOO gallorrs:1 ·capacity:. The water from 
a few springs is :also divert:ed into the r 'eservoirs'! : W~~er is .. · :'. 
piped by gravity to the to'wn~ 'which lies about 3· niiles -' southeast · · 
of the reservoirs and 120'.; feet lower in ele~ation>.r It is used . ~ · · .. 
without purificatiori~ The average daily cohsuriiption -· is 75 ,OOO " .. '·i· 
gallons~ The supply is sufficient for present needs . · · · "i:: 

:.. . . (•\.~ ' •·•. . I 

.. :. 1:. :_.l_F. •. '; .·,;· •.·. : I~ > •(';. '); 

. : .' 
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; . 
. -Dwing ~he summer of ·1937 a test hole. was drilled at the 

reservoirs in .o~der to ascertain the possioilities. ·of obtawng 
additional wat,er below the. level at which the present supply is 
derived. , Water _ unde,r a:rtesian pressure was encountered in "~and at 
about 20 .:feet. ·r · This r{aS cased of'.+.·. and drilling continued to~ a total 
depth of 142 feet. At about 90 feet' dry rround was encounter.ed and 
at about 140 feet fine water-bearing sand. Water from this fine 
sand :.rose . td Jwithin ~·40 or 50 ;feet o.t;- 'f::he, sµrface, but '.in a perioc;!. 
of 4 days sufficient ~aT\d ha~ ,,been .dl:'awn ;:i,nto the drill pipe ·to · · 
plug the lower 50 feet of the hoie~ The 'hoie was then abari,doned. 
Successful screening of the sand would be possible ' if it were 
necessary ·, in · the futll.re. t o dri:µ. .to this .. de:pth for water • . 

;~·· ·.il . L..i. •· . ~~--~· ~· ':' \• . ; . .,·,''' .. ·. 

": (' The water supplies of . smaller cornmunitie.s throughout 
the township, such as Vandorf, Lemonville, Ringwood.; BethsE;!da, 
Bloomington, Ballantrae, and Cedar Valley, are derived fram e· 
privately owneq 1wells~ . These weJ+s ar,e of various depth~ Cl;Ifd 
obtain i;.heir _water . ,f!'om the glacial drift • . The supply is sufficient 
for local needs. .. · · " ., . 

Analyses · of Water S~ples 

. . 'or;ie ; h~dr~d and twenty~four ;amples of well wa~erg ' fr0m 
Whitchurch township were analysed for their mine_ral. content in the 
laboratory of the Geological Survey of Canaaa. The· samples were 
taken ,+rom depths of from 0 foot to 336 feet, and all are. from . 
glacial qrift. Most 9f . them were fotind to l;>e S\litable fo'r- domestic 
and farm use. . , 

Amdillltsli: of Dissolved Mineral Matter in W~ters Collepted in 
Whitchurch Township 

Constituent 
.. I Water frciin glacial drift 
· j (124 analyses) 

. l -;; 
' . ., 

I 11 . Maximum Ave:rage Minim.um 
; 

' 
IJ 

• L 

Total dissolved solids 940 351 .. ' ,. : "' 80 
Silica (Si~) 30 15 I 2 ' 
Iron (Fe~03 and alwnina (A12o

3
) 64 i 7 2 I 

Calcium Ca) 217 I 74 il 
Magnesium (Mg) 34 

I 19 3 
Sodium (Na) 102 I 23 nil 
Sulphate (so

1
) 149 I 41 8 

Chloride (Cl 156 I 22 3 
Total hardness 800 I 296 45 

I 

trn parts per million. 

Conclusions 

This investigation warrants the following conclusions:· 

1. In most parts of Whitchurch township ground-water supplies are 
fairly abundant. Most wells, except those in the northwestern 
corner of the township, supply ground water from depths of 80 
feet or less. 
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2. Precipitation appears to be sufficient to furnish adequate 
· · ' supplies of ·. gro:Und water, but in times ':of drought, or 

· .during ··extended ·periods ·of decreased -rainfall, consumption 
may be greater than recharge, resulting irL a lowering of :.: J 

the ,· water...,.t·ebJ:e . Some . .wells go dry at such;'.times, and , .it· .i:··· 
..L" may be neC-essary .to deepen them to ensure ,_ a ,if)ermanefit 'l_ . . ;:·:;..· 

;. supply: of wat-er .. :,:,·:. · ·1.. ,· ·: ''' J-' • ;·': ·: ·.:. •·. ·· "··; .• 

•i' ·:i. I·. ·••'' 
11 l.·.: ··.:· 

3 .- ' The quant'i.ty of ground· ·water . available fr.cm :~ . well -:depends '"' 
upori :the· porosity., thickness, and extent of the .. aqttif.er "-.-· 

. , : _, · penetratedi.. ···'·.. ;~~· ·1tY 

. i .•. ! '.• ~ .. J • ,' ') 

4. Aqui:t:ers· in ground and 'terminal 'moraine are·as ·:are irregular 
lenses, pockets, and sheets of sand and/er gravel confined 
upon, within; 6r beneath . reJJat:iLvely ·impervious clay or clay 
till. i.:• . ,t : .• ;· ' : t ·;. '1.(.;J_),: •; l 0 I : ... "~: 

· -> \1 ! "t, •. ·- ~- ·, .~) \ -.; r.. ~ • · · <-c~ ·. ;- :: n ~i: :· ·:: \f. G 
5. Ground water. iis · abundant and .: reradi1yi ·recoverable· in the ·'" . >.r~r 

.:-l' .. i" . ·interioba'tie, ··-oI" kame moraine,. "&:riea in the . central ·paTt' .. _;_;·,; .. : . 
of the township. However, the depth at which .v.tater may -1 ·..- .. 
be reached varies considerably over this area. 

6. Fine sand of some ... d.qUif~r.s may~J;illli and make them 
useless as a source of water . Screens have been used 

,,, )': 'ef fedtive:i-y tc)' 'stop ·th~ f:lo~n~)f ' sand ; andi en.Sure permanent 
· ... ·;·:' , :~upp~_.1_.· ... ·r;j,·,.:_s_<;of. ·wa'\:;er • ; : '· ,._ . · •'.,:.· . i" .. :·u ··; _, '; i.:".:<O!E·:l)J" ···'" · 

~i ' .1:: ,,. , '· ·, .. . . ·i f . . : ·i .. ;;{J 'to \~ ... ;: ' . ~ . -~~ .. ~i·~:..~· 
7. ·· FTowirig 1/}€11&1 are nuniel'ous in two iarge aI?eas riW!l.!thiti: <~the ·r.',>- ·, 

G.i:f: ·· t:6wnship -~- , Sci.tid and gravel aquifers· in those areas lie lL~: ·);;.[
directly upon or beneath confining layers of clay or c:Jiay u;: 
till . The aquifers have a fairly steep gradient up onto 

::i the ;t,~:~uI-l:-na],.1lI1orain_~s)~;qnd tl:l~ - --di.f.fe:r.enqe ~n . e];evat:i;~n. )'~, 
between the point wher.e wa-t.er: :·~nt.~r~ ;the aquifer on the 

~:. :-.:.: : .::: .. ~;::!~~~~~t1r~i~r: ·hi~~~;~~ii~-~~·~:~:~~i.~~s~~tt;?~~~- ~~*:z;=:~~: ·.-.- : .· : 
tJd ifloJ ·above tfie grotlrid level. 

-----;:,§-:,~,~;9r.il.1ing into bedrock .~Underlying the glacial drift is not 
-----.. ·----- advised-, Water deriv.ed fr.om- --this .so.ur.ce will..in. all -·····-·--·-········ 

.. ,.. probabil:i,.ty be too salty for domestic use. 

'. ' .J' J ·'.' 

. . ·!· .. :•'.·11.- •. 

· ... : ···,_;·.i.· 

.) 

.i. 

. .; 'j.i 

.'} ')~ . . '•}.) ;! ..)':.~'.· 
·~~ f· .. ~.~·· :· :''..[,;, ·. !.:~ .. 

\ , . .. . ' .. :: .... ' ; : ~ 

( • 
1 01 

tfi[: _; __ ~~1C \ 

i:·"''.. ~\ , . . )'·~'( i f"~~- .. 

r: '~ 1• , .... . ~1: ·. ;; _1 ... "j c"? 

: .. j-.: J. 

•" . ~ .J·:. )·:.: ~f.. • .J~ 
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