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INTRODUCTION 

This r eport deals with the ground-wo.ter conditions of a 

township in the province of Ontario in~estigated by the Geological 

Survey of Canada. It is one of a series of ground-water reports 

on individual townships of Ontario. 

All available information pertaining to the water wells 

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

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

measured. As the ground-water conditions are directly related to 

the geology, the surface dep~sits were also studied and mapped. 

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

of communities throughout the area for their c~-«>peration and willing­

ness to supply information regarding their wells.. Valuable assistance 

was also given by well drillers and municipal waterworks authorities 

l.n the area. 

Publication ·c-f Results 

The essentia l information pertaining to ground-water 

conditi~ns is being issued in reports covering each to¥mship 

investigated in the province of Ontario.. These rep~rts, as published, 

will be supplied directly to the proper municipal and township 

authorities. In addition, pertinent dat a on wells investigated in 

each township will be kept on file at Ottawa. The well record 

compilation sheets will not ordinari ly accompany the rep~rts, as, 

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

in individual wells may r eceive the information upon application 

to the Chief Geologist, Geological Survey of Canada, Ottawa . For 

t his information the r e quest should specify lot, concession, owner's 

name , and approximate location of the well -- at house, at barn, in 

p!a.sture, etc. 

With each report is a map consisting of two figures. 

Figure 1 shows the surface deposits that will be encountered in the 
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area, and Figure 2 shows the positions of all wells for which records 

are available,, together with the class of the well at each location. 

GLOSSARY OF 'l'ERMS USED 

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

and other material deposited in lnke beds and in f lood-plains of 

modern streams. 

Aquifer. A porous bed, leas, pocket, or deposit of 

material that transmits water in sufficiant quantity to satisfy 

pumping wells,, flowing artesian wells ,, and springs. 

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

deposits underlying the glacial dri.ft. South of a line drawn between 

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

of sedimentary rocks such as limestone, shale, slate,, and sandstone; 

north of that line the bedrock consists chiefly of hard,, crystalline, 

granitic rocks. 

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

that ho.ve the some elevation above mean sea-level. 

Continental Ice-she e:'t• The great,, broa.d ice-sheet that 

covered most of the surface of Cunarla many thousu.nds of years ago. 

Escarpment. A cliff or relatively steep slope separating 

two level or gently sloping areas. 

Effluent Stream. 

zone of saturation. 

A stream that receives water from a 

Flood-12lain. A flat part in a river valley ordinarily 

above water, but covered with water when the river is in flood. 

Glacial Drift . A general term that includes all the loose 1 

unconsolidated .materials that were deposited by the continental ice­

shoot, or by waters associated with it. It includes till, deposits 

of stratified dri~,, and scattered boulders and rock fra.gments . 
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Sevoro.l forms in which glo.cio.l drift occurs o.rc ~s follows: 

(1) End Moraine (Terminnl Moro.ine), A moro or loss 

discontinuous ridgo or series nf ridges consisting of glQcio.l drift 

that wo.s lo.id dovm by the ice a.t the margin of o. moving; ico-shetlt, 

~he surface is cho.r~ct8rized by irregular hills und undro.ined bo.sins, 

(2) Ground Moraine, A widoly distributed moro.ine 

c~nsisting of glacial drift dopositod benoo.th on ice-shoot. The 

prodomino.nt material is till# which is clo.y containing stones. The 

topogro.phy mo.y vury from flat to gently rolling. 

(3) Ko.me Moraine, Ass•rtGd deposits of so.ndy nnd gro.volly 

stro.tifi0d drift lo.id dovm o.t or close to the ice mo.rgin. The 

topography is similar to tho.t of o.n end moro.ino. Kame terra.c0s a.re 

elongated deposits of this typo lo.id dovm on the slopes of broc.d, 

flo.t-bottom~d vnlleys, 

(4) Drumlin. A smooth ovn.l hill tha.t ho.s its long axis 

parallel with the direction of ice movement at tho.t place, It is 

composed mainly of till. 

(5) Esker. An irregular-crested ridge or series of 

discontinuous ridge~ C'f' stratified drift deposited by o. glo.cio.l stroam 

that fl ovred beneath the continerrto.l i.ce-shect or in deep crovc.s-ses 

within it. It is composed mainly of sand and gro.vol, 

(6) Glacio-fluviul Deposits. Silt, su.nd, nnd gruvel 

outwush deposited by streams resulting from the melting of the ice­

she0t. 

(7) Glacio-lacustrino Deposits. Clay, silt, and sund 

deposited in glacial luke s during the retreat of the ice-sheet. The 

clny deposits ure commonly very distinctly stratif ied in layers n 

fraction of an inch to one or more f oet in thickness; euch layer 

is beli.eved to represent deposition tluring one summer senson a.nd one 

winter season. 
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(8) Kame. An isolated mound or conical hill composed 

of stratified sand and gravel deposited in a era.ck or crevasse 

within the ice or in a. depression a.long the ice front. 

(9) ivia.rine Deposits. Deposits la.id down in the sea 

during the submergence that followed the withdrawal of the last 

ice-sheet. They consist chiefly of clay, silt, e.nd sand,, and have 

emerged beaches of sand and gravel associated with them. 

(10) Shoreline. A discontinuous escarpment that indicates 

the former margin of u glacial lake or sea. It is a.ccompc.nied by 

scattered deposits of sunrl and gro.vel located on former beaches o.nd 

bo.rs. 

Ground Yiater. Sub-surface water in the zone of saturat ion 

below the water-table. 

Hy<lrostutic Pressure. The pressure that co.uses water in 

a well to rise a.bove the point at which it was first encountered. 

Influent Streo.m. 

of sa.tura.tion. 

A streo.m tha.t feeds water into a zone 

Impervious or Impermeo.ble. Beds such as fine cle.ys or 

sho.lo o.re consid6rod to be impervious or impermeable when they do not 

permit the perceptible passage or movement of ground wr.ter. 

Pervious or Permeable. Bods o.re pervious or permeable 

when they permit the perceptible passage or movement of grouncl wo.ter, 

us, for oxo.mple, porous sund, gravel, and sundstonc. 

Porosity,. The porosity of o. rock is its property of 

containing interstices or voids. 

Pre-glaciul Lund Surface. The surface of the lund o.s it 

existed before the ice-sheet covered it with drift. 

Recent Deposits. Deposits that ho.ve been laid down by 

the agencies of water and wind since the disappearance of the 

oontinento.l ice-sheet; for example, alluvium in stroo..m valleys. 
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Unconsolidutod Deposits. The rno.ntlo or covering of loosc 6 

unccmont od mntoriul overlying t he bedrock. It consists of Gl~cial 

or Rocent deposits of bouldors 6 gro.vol, sand, silt, nnd cla.y. 

Wnter-tnblo. The upper limit of the purt of the ground 

sntura.ted with wo.tor . This mo.y b o noa.r the surfo.co or mo.ny feet 

below it. Wntcr rnny be r otuinod above tho main wo.te r-to.blc by n 

zone of impervious mutorio.lJ such wntor is so.id to bo perched and its 

uppe r limit to be o. porchud "'.Yator-ta.blo. 

Wells , Holes sunk into t he ground so n. s to obtuin u. 

supply of wntor. Whon no wo.tor is obto.ined they ure rof0 rred to ns 

dry holo s. Wu lls yielding wutor nro di 7idcd into four cln.sses: 

(1) Flovdng 1:..rtosie.n 'We lls. Wells in wh ic h the water is 

unde r sufficient hydrostatic pres~urE: to .f"low ~bmrc. the surfa.c c of 

tho ground ut the well. 

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

is under hydrostatic pre ssure sufficient to ra.iso it nbove the level 

of the c,quifer, but not c.bove t he l eve l of th0 ground o.t the well . 

(3_) Non-artesian ~folls . "{folls in which the wo.ter noe s 

not risu a.bovc the wator-ta.blo or tho nquife;r. 

(~) Intenrnittent Non-artesian We lls. We lls tha.t ure 

gonerully dry for to.. pn.rt of ea.eh year • 

Zone of Sutura.tion. Tho pnrt of tho ground, below a 

wntur-ta.ble that is sc,turatod with wntor . 

GENERAL DI SCUSSI-OU OF GRODN!? WATER 

Almost all the wa:'t ar r e cove r ed from bcnen:th the .ea.rlhts 

surface fo r both domestic and industrio.l usos is meteoric water, tho.t 

is, wo.tor derived from t he atmosphere . Lost of this wat e r rea.che~ 

tho surfo.co n.s rn.in or snow. Po.rt of it is co.rriod off by streruns; 

part ovo.porntce either directly from tho surfo.co: and from the upper 
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mantle of tho soil or indirectly through tro.nspiro.tion of plants; th0 

remo.indcr infiltrc,tcs into tho ground to be added to tho gtound-wo.tor 

supplfos. 

Tho proportion of tho total procipito.tion th~t infiltro.tes 

from tho surfo.co into the zone of s~turo.tion will d0pond upon the 

surfe.cc topogro.phy and th0 typo of soil 0r surfcic0 rock. Hore wo.tcr 

will bo absorbed in so.ndy or gravelly o.r6o.s. f or example , tho.n in 

those covered with clay. Surfo.ce run-off will be great.er _in ·hilly 

o.reo.s thon in those that nre relatively fltct. In sandy regions where 

I"elief is greo.t, the first precipitation is absorbed o.nd run-off 

only commences after continuous heavy rains. Light rains falling 

upon the surfuce of the eo.rth during the growing season may be wholly 

absorbed by growing plo.nts. The quantity of moisture los t through 

direct evo.poro.tion depends lurgely upon temperature, wind• and 

humidity. Ground water in areas overlain by pervious :mo.terial muy 

be recharged by influent streams currying run-off from areas overlain 

by rel~tively impervious material . 

Becuuse of the ltu"ge oonS"Umption ~f ground wo.ter in 

settled o.reu.s, it mn.y seem surprising tho.t precipitation cn.n furnish 

and adequate supply. However , when it is borne in mind that a layer 

of water 1 inch deep over o.n area of 1 squcre mile mnounts to 

approxin~tely 14,520,000 imperial gallons, and thQt the annual 

~precipitation in this region, for exampl e , is Qbout 30 inches. it 

will be seen tho.t each yen.r s ome 435,600,000 imperial gullons of 

water falls on each squc.re mile. Al though it would be impossible 

to detennine the c.nnun.l rechn.rge ,·or the ground-wn.ter supply of the 

o.ren, if it were assumed that only 10 per cent of the total 

precipi to.tion •. nrunely 43, 560,000 ge.llons, is contributed to the 

zone of sc.turation,. it will be seen thfat the a.nnuul n .i charge for 

the entire nr8a. would be a very lo.rge volume. The n.nnuo.l consumption 
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of wo..tcr in o.11 o.rous invostiguted is not known, but en estimo.to for 

some restricted o.rco.s , busod on per ea.pi tn. consumption, shows it to 

bo only nbout one-tenth of the c.~nnua.l rEJcho.rge us ostimu.tod nbove. 

In most regions of the world whero procipitution is 

offoctivo tht1ro is c..n underground horizon lmown :::i.s tho ground"'V'mter 

lcvol or wuter-to.blo , which is tho upper surfo.co of the zone of 

~aturn.tion. The wutor-table commonly is u subdued r 0plico. of the 

surfo..co topogro.phy. The wc.ter that enters from tho surfo.cc into 

the unconsolidn.tod dcposi ts c:.nd rocks of the e urth is dra.vm dovm by 

gravity to wh<.:rc it r oo.chos the zone of Sl'.turo.tion or comos in 

contact with Cl relatively i mpervious lctyer. Such CL lc.ye r mo.y stop 

further downwurd porcolo.tion, r esulting in perche d wo.t e r ~nd cr00..ting 

u. porchod vmtor-tt"tblo . If u wo.tor-tablc is o.t or nel\r the surfa.co, 

there will b e o. l nke or swc..mp; if i t is cut by n. v c, lloy , . there will 

be o. stre£Un in the vulley. The t 0rms inf luent L~nd effluent are used 

with refe r ence to strc;am s and their rolu. tion to the wc.tor-to.ble . An 

influont str oo.m flows a.bovo th0 wu.ter-ta."b l e o.nd feeds vmtor into the 

zone of sa turation; o.n eff lucmt strerun f lows o.t or below the water-

to.blo o.nd receives wo.tcr from tho zone of suturo.tion. An effluent 

stream muy become influcnt t~nd eventuo.l ly dry up if the wa.tcr-tc,ble is 

lowe red suffici bntly. The ground wo.tor in the zone of sn.tura.tion is 

nlmost consto.ntly on the move percola.t ing towa.rds some point of 

discho.rge, which may bo D. spring or a. pumping; well. 

All rocks n.nd soils uro to some .degreo porous, tho.t is , the 

individual grains or pa.rticles of wh ich they ~ro composed are partly 

surrounded by minute interstices or open spa.cos tho.t for m the 

receptQcl os and conduits of ground wc.ter . In most rocks a.nd soils 

the interstic€.s o.ro connected o.nd lnrge enough for the wa.t-0-r t-o move 

from one opening to D.nothor. In some rocks or soils,howevor, they 

o.ro lo.rgoly isolo.ted or too SI!ll'.11 to CLll01v movem6nt of wn.ter. The 
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porosity of o. mlltoria.l vurics directly with thu sizo a.nd number of 

its intcrsticus, which in turn depend chief ly upon the siz0, sho.po, 

urra.ngcment~ o.nd dogroc of nssortmont of tho constituent po.rticles. 

Horizons with in thu eo.rth ' s crust of fino-grnincct rock such a.s 

sh::.i.lo, limestone or dolomite, or unconsolirlc.tod clay or silt , may 

huvu such small inte rstices thc..t th() conto.inorl wa.ter will not flow 

rcaf, ily o.nd wells penotra.ting them muy dorivo lit t le or no water from 

them. Such horizons c..ro considered impervious. Bods of more 

coa.rs o-gra.inod mo.terir.ls such n.s so.nd, gnwol , or sa.ndst one h:.ive 

groo.t or porosity o.nd rcudily yfold their wo.t ors to wells. They aro 

ca.lled wa.ter-boo.ring bods or o.quifors . A cloo.n wo.t or-bouring gro.vc l 

is ono of t)1.o bost sources of we.to r. This i s true whu the r the wate r 

is derived from the zone of suturo.tion· or from o. bed of grn.vol 

confined o.bove, between, or below bods of loss porvious ::10.tcrial . 

Consolidated rocks usuo.lly considered to b e imp<.;rvious mo.y 

sometimes produce wa.ter in r e la.tivoly gooct supply from openiny.; s 

within them of prima.ry or socondo.ry origin . Those of primnry origin, 

original interstic&s , wore created whon the roc ks cc.me into existence 

a.s o. r esult of the processes by which they were formed; e . g . bedding 

pla.nos, and intcrgrn.nula.r spuces . Se cond~ry interstices comprise 

joints onct other fracture oponings , solution openings , und op~nings 

produced by severo.l processes of minor i mportn.nco, such o.s the work 

ofpl.a.nts o.nd o.nimo.ls , mecha.n ic al erosion, o.nd rocryst~llization; all 

of th~ se involve movement of a type the..t ucted c..fter the consolidation 

of the roc k . The most i mportant interstices with respect to water 

supplies o.rc the original intersti ces, next to them o.re the fracture 

o.nd solution openings , 

The n ost common wells and those that in drift-covered areo.s 

yield the largest o.ggrego.te supply of ground wr,te r o.ro wate r-to.ble 

wells . These n.ro wells thut derive their ,;u.ter fr o:r11 t he zone of 
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sntura.tion. l1£1.ny sho.llow wells become dry during the late su1nm0r 

nnd vlintor, or during periods of extreme drought. In most cases 

this is duo to the lowe ring of the wo.ter-tELble b(jl ow the bottom of 

tho woll. Tho grouping together of n number of wa.ter-ta.ble wells 

within a. limited o.roa. will a.lso lower the yield of any one of the 

wells. This is especia.lly true of w~ter-producing fornk~tions of low 

pormoc.bility. Whan o. we ll punotro.tos cm o.quifer confined by 

impervious beds, wa.ter will bo forced up11.inrd by hydrosto.tic prossure 

exerted at the poin t where thu well enters the c.quifo r. If the 

hydrostatic. pressure is grca.t enough to f orc0 t he wo.te r to or 

ubovo the surfo.cu, a. f lwing we ll is fo r mt:d . 

Springs o.rc formed whe re the water-table_, or some wo.tor­

bca.ring aquifer, outcrops o.t the surfo.co of the ground . The wo.tor 

omorging from wa.t0r-tublo springs is fre e-running w!i.tor flowing 

down the gro.dient of the wnt or-ta.blo . In many co.sos those springs 

occur O:s slow seeps a.long the steopor slopes of strco.m va.lleys. A 

large n'll.lllb er in ono o.roo. could muinta.in o. swo.mp. A group of 

p :~rno.nent springs occurring i n one a roet could provide sufficient 

wa.tor to ma. i nto.in o. la.k0 or form the source of n stroo.m. 

GENERAL DI SCUSSION OF GROUND-vYATER _.'J.'JALYS I S 

The minero.l oontont of ground wo.ter is of interest to many 

besides thos e industrfos s0eking water of specific qun lity. Both the 

kind o.nd quantity of minero.l lllL'.tter dissolved in no.turul water depend 

up:m the t exture n.nd chomico.l composition of the rocks with which the 

wo.ter hns bt:en in contact. Pollution is cuusod by conto.ct with 

orgn.nic matter or its decomposition products. Am,lyses of we ll waters 

for minero.l content o.re nnde by the Mirn::s Branch, Department of Mines 

o.nd Technico.l Surveys_, otto.wa.. 

In any given urea.., an attempt is made to socure srunples o""r 

wo.tcr rcpresentQtivo of all major a.qui for s. The quantities of the 
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I! t va.rious constituent s for which t ests a.re ma.do o.ro given o.s pur s 

por million 11
, which r e furs to tho proportion by weight of onch 

constituont in 1,000,000 pQrts of wnter . 

The following minor o. l constituents a.re those commonly 

found in no.turnl wo.tcrs in quuntitie s sufficient to have a. 

pro.cticul offoct on the vo. luo of the wo.tors for ordinary uses: 

Silica (Si02 ) mny be derived from tho solution of o.lmost 

nny rock-forming silico.te , although its chief source is the feldspo.rs. 

It is coBJ:1onl y doturmi rn,d in the a.nn.lysis of water for use in stGa.m 

boilers, o.s silicn is clQssed ~B o.n objcctionnblo cncrustnnt, 

Co.lei um (Co.). The chief source of cnlcium dissolved in 

ground wo.ter is the solution of lime stone, gypsum, o.nd nolomitc . The 

common compounds of co.lciwu nrc calcium co.rbono.t o (Co.C0
3

) n.nd calcium 

sulphate ( CuS04) , noithcr of which ho.s injurious effects upon the 

consumer, but both of which co.use hc.rdnc ss o.nd , the former , boile r 

sea.le. 

IV'.agnosium (Mg). The chief source of ma.gne sium in ground 

wo.tcr is dolomite , a co.rbonn.te of calcium a.nil mo.gnes ium. The sulpho.te 

of mn.gnesium (Mgso4 ) combines with wo.t er to form Epsom-salts (MgS04.7H20), 

nnd rendors tho wat er unwholesome if present in lurgo o.r'lounts . 

Sodium (No.) is found in r:.11 nc.turo.l wo.tcrs in V(crious 

combi:ri.c.tions, th r)Ugh its salts constitute only e. smn.11 . purt of the 

toto.l dissolved mi no r o.l matter in most waters in humid r egions. Sodium 

salts mo.y be present as a r esult of pollution by sewo.go , or of 

contc.rni.nation by soo. wo.to r either directly or by that enc l osed in 

sediments of !11£,rine origin, Moder~te quantitie s of these snlts ho.ve 

little effect upon the suitability of a water for ordinary uses, but 

wo.ter containing sodium in oxcess of ubout 100 pnrts per million nrust 

be used with ce.ro in sten.m boilers to pre"Tcnt foaming. Waters 

containing l~rge quc.ntities of sodium s~lts o.ro in jurious to crops 

and are. th0reforu. unfit for irrigation. The quantity of sodium so.lts 
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mo.y be so largo as to render o water unfit for nearly all usos. 

Potassium (K), like sodium, is derived originally from 

the ulka.lino feldspars and miens. It is of minor significance c.nd 

is sometimos included with sodium in u chomical una.lysis. 

~ (Fe) is a.lmost invuriubly present in well wa.tors, 

but rarely in la.rgo runounts. Salts, or compounds, of iron uro 

dissolvud from mo.ny rocks a.s well us from iron sulphide deposits 

with which the ground water comes in contact. It may a.lso be 

dissolved from well ea.sings, wator pipos, ~nd other fixtures in 

quantities lE:.rgo Emoue;h to bo objoctiomcblo. Upon oxposure of the 

wo.ter to the atmosphere, cl.issolv8d iron sepc.ra.tes ns the hydro.ted 

oxide thut impn.rts a. yellowish brovm discoloro.tion. Excossive iron 

in water ea.uses sto.ining on porcelain or cmo.me lled wure C.n'i re.nners 

the water unsuitable for laundry purposBs. vV~tcr is not considered 

drinka.blu if the iron content is mor e than o. 5 pa.rts per million. 

Sulpha.tes (so4 ). Deposits of gypsQm (CaS04.2Hz0) a.re the 

principal source of sulphates dissolv0d in ground water; soluble 

sulphates , chie f ly of :mugnosium nnd sodium, a.re other sources . 

Sulphates ea.use perrnc.nont ~nrdnoss in wa.t ~ r c.nd form injurious boiler 

scale• Sodium and ma.gnesium sulphates o.ro l nxo.tive vrhen present in 

quantities of more than 900 parts per million. 

Chloride (Cl) is dorived chiefly from organic mo.teri~ls or 

from 1n&rine rocks o.nd sedimants. It occurs usually o.s sodium chloride 

and less c ommonly as cnlciwn chloride &nd magnes ium chloride. Sodium 

chloride is a charncteristic constituent of sewage and n loco.lly 

o.bnormal amount suggests pollution. However, been.use chlori0es IllllY 

he dorived f rom many sources, such o.bnormD.l quantities should not,, 

i n ther11se lves , be taken o.s positive proof of pollution. Chloricles 

impart a salty taste to water if they are present i n excess of 300 

purts per million . 

Nitrates (N03) a.re of minor importance in the study of 

ground wc..ter . Re latively largo quantities in u wu.to r mu.y represent 
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~ollution by scwo.gc., or druino.go from bo.rnyu.rds, or even from 

f0rtilizod fields . It is rocommondod thut Cl. bc.ctoriologicL.\l tost 

be mo.do of wo.tor showin t; <.m o.pprocio.blc nitro.to content if :i.t is to 

be used for domestic purposes. 

Curbono.tc (C03) forms o. large peroonto.go of tho solid 

compounds held in solution by . the o.vora.go groun" watt:r • · 1'hc two 

chief sources o.rc the docomposition of feldspo.rs nnd the solution 

of limestone b;/ wntcr cc.rryinf.; carbonic o.cid in solution,, which 

is the prim~ry a.gent in rock decomposition. They uro in~ic~tod 

in the to.blo of o.nc.lysos as ulko.linity . Co. lcium n.nd mo.gncsium 

co.rbonatos co.us e ho.r(1no s s in wuter , whc reo.s sodium co.rbona to ct:.us e s 

softness . 

Bico.rbono.te (HC03). Carbon dioxide dissolvod in water 

r enders the insoluble calciu1n mi.d rn~'lgncs ium carbono.tes soluble o.s 

bicarbonutos . Boiling r ovurscs the process by chunging tho bicnrbonutes 

into insoluble carbonate s, which form et coo.ting on tho sides of 

cooking utensils . 

Totul Dissolved Solids (Residue on Evaporation) . The torm 

is o.ppl1ed to th0 r o sidue obtained when o. so.mple of wa.ter is evnporo.tad 

to dryness. Waters are considered high in dissolved miner~l soliHs 

when they contain more the..n 500 parts por million, but may be accepted 

for domE:stic us e up to that. point if no better supply is available . 

Residents , o.ccustomed to the wo.ters, me.y use waters that carry well 

over 1, OOO pu.rts per million of total dis sol vcd so liil. s without 

inconvenience , o.l thou~~h person s not u sed to such highly mineralized 

wa.ters would ·find them objectionable. 

Ho.rdnuss is o. condition i mpc.rtcd to vmters chiefly by 

dissolved calcium n.nd 1Tu:1.e;ne sium compounds. It here n ·.fers to tho 

soc.p-dostroying power of wate r,, tho.t is, the powe r of tho wa.tor 
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first to use a. certain a.mount of soo.I? to procipitc.:.tE; the; n.bovc 

compoun s buforo a. lo.thor i s proc'ucorl. Th,c hflr dno ss of wc..t 0r in 

its originul sta.to is its totul ha r dnes s. Pcrmun0nt h~rdn~ss r o:rnn.ins 

after tho y,rutor hu.s boon boiled , o.rr: is co.usuri by mine ral so.lts thc.t 

co.nnot b e removed from solution by boiling. It can b o reduced by 

treu.ting the wo.te r with no.tur a.l. softeners , such us CL'1U~1on iu or sodium 

co.rbonate, or v.rith :mnny :monufo.cturod softeners. Temporary ho.rdnoss 

cun bo olimino.tod by ~oiling, and is duo to the presence of 

b ico.rbona.tcs of co.lcium o.nd no.gnosium. Wo.ters conto.inin£ l~rgor 

quo.ntitios of soCium co.rbono.te tho.n of calcium C1.I1d magnes ium compounds 

o.ro soft, but if tho lo.tter compounfl.s i:..re mor o a.bundo.nt the:: water is 

hard• The following t able 1 mo.y be used to incHco.te thu degree of 

hardne ss of o. wo.tor : 

Total Hn.rCnH s 

Po.rts per million 

0-50 
50-100 

100-150 
150-200 
200-300 
300 nnd 

................................ ................................ 
•••••••••••••••••••••••••••••••• ................................ 
•••••••••••••••••••••••••••••••• 
over ••••••••••••••••••••••••••• 

Cho.r o.cter 

Very soft 
Moderutoly soft 
Slightly ha.rd 
Hoc.erc..te ly iutrd 
Hard· 
Very hurcl 

Thresh, J. c., anrl Beule # J. F.; The Excminution of ~o.ters n.nrl 
Wo.tor Supplies, p. 21, Lorn:on , 1925. 
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Part II 

MATILDA TOWNSHIP, DUNDAS COUNTY, ONTARIO 

Physical Features 

Matilda township is in the southwest part of Dundas county 

and has an area of approximately 106 square miles . The township extends 

along the northwest side of the St . Lawrence River from a point 2~ 

miles east of the village of Cardinal to l~ miles west of Morrisburg . 

The village of Iroquois , the l argest community within the township , 

lies about 111 miles west of the city of Montreal. 

The most distinctive topographic f eature of Matilda township 

is the wide , flat , clay-sand plain that occupies the north, west , and 

central parts of the township and extends in some localities into the 

east part . A number of small, clay till drumlins, projecting through 

the sand and clay, provide the only relief in this part of the area. 

The elevation of the plain is c.pproximately 250 feet . In the area 

adj acent to the St . Lawrence River and in the east part of the township, 

where clay till occurs on the surface , the topography is more rolling 

and hilly. The rel ief of the entire to"WYlship is less than 50 feet . 

Bedrock, which consists of flat- lying Ordovician sedimentary formations , 

outcrops only in the southwest corner of the township , and does not 

appear to exert cmy great influence on the topography. A poorly marked 

divide between the basins of the Ottawa and St . Lawrence Rivers crosses 

the south part of the township in an east-west direction. North of 

Iroquois, the divide is only 2 miles from the St . Lawrence River whereas 

at the east boundary of the township it is approximately 3 miles . The 

general trend of the topography in the township is approximately south 

15 degrees west. 
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The large area north of the divide is drained by numerous small 

tributaries of Sout h Nation River, a small section of which appears in 

the extreme northwest cor ner of the township. The direction of flow 

of these small streams , which is controlled by the trend of the 

topography, is in a gene ral northeasterly di r ection. 

A gr aph has been prepared depicting the monthly precipitation 

from 1947 to the end of 1950 as measured at various meteorological 

stations in the area about Matilda township and the fluctuations in 

the water-tabl e as measured at an observation well near the town of 

Morrisburg. The latter were provided through the courtesy of the 

Ontario Department of Mines. 

From the graph, it will be noted that, during the months when 

the ground is not f rozen the elevations of the water-tabl e depend, to 

a large extent, upon the amount of precipitation falling upon the area . 

In general, the lowest amount of precipitation occurs during the months 

of August and September, and it is during this time that the water­

table shows a steady decline , r eaching its lowest point commonly in the 

month of October. 

In the subsequent months, t here are periods of considerable 

precipitation. However, because of t he f rozen condition of the ground, 

preventing downward percol ation of wate r, along with the fac t that much 

of the pr ecipitation is in the form of snow, the water-tabl e r emains 

low during the winter months and does not commence to rise until the 

end of the month of .February, 

The highest elevation of the wat er-tabl e i s commonly reached 

during the months of May and June, This is probably due to the supplemen­

ting of the normal precipitation with wat er produced by the melting of 

the snow and ice accumulated on the surface during the winter months, 
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Geology 

Bedrock Formations. The township, iv·hich is located within the Ottawa-

St . Lawrence Lowland, is underlain by Palaeozoic rocks of Ordovician a ge . 

These sed:iJllentar y forrrations are located on the west flank of a broad , syn­

clina~ .structure that extends northeast acr oss the counties of Dundas , 

Stormont, and Gl engarry. The di p of the r ocks underlying the township is 

extremely low and in a general nor theast direction. 

Era 

Palaeozoic 

Precambria 
(Archa:ean)? 

Table of For mations1 

I Sub I ! \ 

Period Epoch i Formations Thickness I i I (Feet ) 
I ! 
I l 

I Trenton and Ottawa 11 690-700 
, Black Ri ve4 ·1 

I I 
I 

b d . . ! Disconf ormity r ovician I 
I ' 

i Chazy St . Martirl 20-155 l 
I Rockcliff~ 150-165 

i 
l 

Disconformity i 

I 
Oxford i 240 (±) 

Beelanantowr, I 
I I 
I ! 

30 '+) I WJarch i 
f l 

Ordovicia~ 
1 

i I up 
or Nepean to 500 

Cambrian • l 

Great unconformity 

Grenville 

' 

I 

-··-
Lithology 

. . 

L:iJllestone with a 
little shale 
and some sand 
at its base 

Impure l :iJllestone 
Shale with sand-
stone l enses 

Dolomite wit h a 
little shale a t 
the top 

Interbedded sand-
stone and dolomite 

Sandstone 

Crystalline l:iJlle­
stone, q~artzites 
and metamor phic 
rocks; associat ed 
granite , and 
ranite- neiss 

~Tilson, A. E. : Geology of the Ottawa- St. Lawrence Lowland , Ontario and 
Quebec; Geol. Surv., Canada , Memoir 241, p . 9, (1946). 
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Matilda township is underlain by several formations, 

_,. four of which come to the surface or directly underlie the drift in 

certain parts. The Oxford directly underlies the soutlwrest part as 

well as a small area in the extreme northwest corner of the township. 

The succeeding Rockcliffe and St ~ Martin formations underlie broad, 

curving areas extending across the centre of the township from the north 

boundary to the St. Lawrence River. The Ottawa formation underlies the 

northeast part of the township~ A number of small outcrops of the Oxford 

f orrnation occur in the southwest part of the township between Iro~uois 

and the west boundary. 

Unconsolidated Deposits, The types of unconsolidated deposits 

occurring in the township, classified according to their origin and 

arranged in order of their deposition from oldest to youngest , are as 

follows: glacial, glacio-fluvial, and marine deposits. Recent deposits 

are relatively scarce and unimportant. 

The glacial deposits that overlie bedrock throughout a 

large part of the township occur chiefly as ground moraine. Altogether, 

they are exposed for approximately 32 square miles, principally in the 

southeast part and along the east boundary of the township. Elsewhere 

they are buried beneath glacio-fluvial and marine deposits and are only 

encountered during drilling or excavating operations. In some localities 

in the north part of the township, they project above the surrounding 

flat plain as elongated hills and ridges of clay till. Many of these 

structures appear to be the upper parts of half-buried drumlins with their 

long axes parallel to the direction of the last ice movement. Some have 

the appearance of "islands 11 of c]ay till in a 11 sea11 of marine sand and 

clay. Thin l ayers of till, reworked by the invading marine waters of the 

Champlain Sea, and thicker deposits of marine sand and gravel occur on the 

northwest flanks and tops of some of the higher ridges. They are frequently 
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associated with accumulations of large boulders . 

Glacio-fluvial deposits, in the form of kames, occur in 

the northwest cornor of the township. They are continuous with larger 

deposits farther west in Edwardsburg toYmship. The relief of these 

deposits has been considerably lowered by the planing action of waves so 

that at the present time they occur as low, scattered knolls and ridges 

of sand and fine gravel. 

Although no outwash deposits of sand and gravel were observed 

on the surface of the township, the owners of a large number of wells 

drilled to bedrock, located in the north and central parts of township, 

reported beds of gravel , 2 to 6 feet thick, beneath marine clay and sand, 

and directly overlying bedrock. The fact that a number of wells drilled 

in the same area did not encounter the gravel suggests that, although the 

gravel beds are probably extensive , they are not continuous throughout 

the entire township. 

The invasion and subsequent withdrawal of the Champlain Sea, 

which followed the retreat of the ice-sheet in the region, formed varied 

deposits of marine origin. The most extensive of these in Matilda town­

ship are deposits of marine clay and sand, which cover approximately t wo­

thirds of the township and are located principally in the north, west, 

and central parts, Marine clay deposits extend over a large part of the 

township. Much of the clay is covered with a thin layer of marine sand, 

but a 1tide belt of the material is exposed extending from a point 3 miles 

south of the comnrunity of Brinston to the north boundary of the township. 

The area about Brinston, which is located near the centre of the marine 

clay area , has been aptly called the 11Brinston Fl ats". Except for the 

above , and a few isolated areas in the south part of the township, marine 

clay can only be seen along the banks and in the bottoms of small creeks, 

A thin layer of marine sand, varying from a few inches to 

a few f eet in thickness , covers t he west part of the township. This layer 
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is continuous with thicker deposits farther west in Edwardsburg township . 

In most instances it overlies marine clay or clay till. 

Recent deposits , such as alluvium, a r e rare in the township 

and arc not considered to bo of importance . 

Variations in the thickness of the drift throughout the town.-

ship were determined in many localitios from the data compiled from a number 

of wells that were reported to have r eached bedrock~ The following table 

indicates the minimum and maximum thicknesses of drift where it could be 

determined in this way: 

! 

Concessionl I I Concession!Lot Lot Minimum and I Minimum nod 
; maximum thick- maximum thick .. 

ncss of drift I ness of drift 
(Feet ) (Feet) 

1 1 46- ? 2 I 23 l 33- ? 

I 26 1 4 30- ? 2 37- ? 

1 7 29- ? 2 I 29 3f!_? 

1 10 34- ? 2 132 56ii:-? 
I 

1 13 31- ? 2 I 35 19- ? 

1 16 44- ? 2 138 41i:-scfl 
I 

1 19 18- ? 
3 3 23- ? 

1 22 26- ? 
3 6 33- ? 

1 25 25- ? 
40'lr-? 3 9 

1 28 53- ? 
3 12 25- ? 

1 31 37- ? 
3 15 38- ? 

1 34 30- ? 

ldt- 29 
3 21 31- ? 

1 37 
j 24 44'k ... ? 3 

6rJr-? 2 2 3 I 27 28- ? 

2 5 4sK? 3 30 3s*-? 

2 8 6Qk .. ? 3 33 13-? 

2 11 38- ? I 
t 

4 1 21- ? 
2 14 39- ? 

~ ') r:.'k ? 
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c . I Lotl Min:ilmllll a nd Concess i on Lot Minimum a nd oncession 1 

I I 
r.nxirmm thick- maximum thick ... 

i ness of drift noss of drift 
I (Feet) (Feet) 

4 I 10 42 ... ? 6 1 5 18*', .. 1g;'V: 

I 4 13 39- ? 6 18 21- ? 

4 16 24 ... ? 6 21 30- ? 

'1 19 4o:i.r-? 6 24 15- ? 

4 22 23- ? 6 27 20 .. ? 

4 25 ssk-sg;v 6 30 32- ? 

4 28 so*-? 6 33 231ir_? 

4 31 2i'-? 6 36 1 3- ? 

4 34 11- ? 
3lk_37il 7 7 

4 37 22- ? r/f:_ 12ir 7 10 

5 5 33- ? 7 13 13- ? 

5 5 14- ? 7 16 12- ? 

5 8 32'k_3sfr 7 19 17- ? 

5 111 22 ... ? 7 22 26- ? 

5 I 14 36- ? 7 25 24- ? 
I 

5 I 17 36- ? 7 28 22- ? . 
I 

34'PI .. 37'h. 5 i 20 31- ? 7 31 
! 

5 23 16-? 7 34 4~ ... ? 

5 26 4rtr- ? 7 37 2ofl .. ? 

5 29 24- ? 
8 14 21- ? 

5 32 19- ? 
8 17 12-13 

5 35 21- ? 
17* ... ? 8 20 

5 38 25- ? 
8 26 20- ? 

6 6 5i\...22* 8 29 12ir-.24k 
-

6 9 lf!' .. 3cfr 8 32 25fl ... 7 

6 I 12 
--

2lk-? 
! 

8 35 lrl-19"k 

l\: 
To bedrock. 
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WATER SUPPLY 

Because of the great areal extent of marine clay and clay 

till deposits , which in many cases do not yield satisfactory supplies 

of ground water, Matilda township is not as well supplied 'With water as 

the ad jacent townships of Edwardsburg and Williamsburg. About 77.8 per 

cent of the wells are of the dug type, and z2.2 per cent were drilled, 

chiefly into bedrock. Approximately 80.1 per cent are ebtaining their 

water from depths of 40 feet or less. A compilation of the well records 

shows that about 86.6 per cent of the wells have a permanent water 

supply sufficient for the present demands made upon them, and 121 6 per 

cent constitute wells that go dry iii.termittently, In deseribing the 

principal beds that yield water to the wells , the statements of owners 

and drillers as to the character of the aquifer were necessarily accepted. 

Clay till in the tovmship is not a good seurce of water, 

Commonly it constitutes a poor reservoir for ground.water storage as it 

takes up water slowly and holds r elatively little. Furthermore , the slow 

circulation generally results in the quality of ground water obtained 

being poor. Many shallow wells dug in clay till are reported as being 

intermittent or low in sununer, the r eason being the low permeability of 

clay till that causes it to yield water slowly to wells. Consequently, 

a well in it can be easily pumped dry and t ake s a long time to recover. 

In later summer, when the water-tabl e is low, the deceased area yj.elding 

water directl y to the well r enders the suppl y even more unsatisfactory. 

To overcome this difficulty, the owner should dig his well as deep as 

possible to form a reservoir large enough to provide sufficient water 

during times when large amounts are being withdrawn from the well. 

A large number of wells , 12 to 38 feet deep, dug in clay till 

along highway No. 2, west of Iroquois, appear to yield sufficient quantities 

of ground water. This may result from the percolating of ground water 
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dovm the hydraulic gradient south from the divide to the St. Lawrence 

River. It was reported that, when dug, a number of these wells encountered 

11 springs 11 in the bottom of the well. The water was not under hydrostatic 

pressure although it flowed freely into the well during pumping operations. 

It is doubtful if the material yielding water at the bottom of these wells 

is clay till, but rather consists of a l ens or pocket of sand and gravel, 

many of which are reported to be scattered throughout the till. The 

quantity of water yielded by these more porous mataria.ls would depend 

upon their relative extent. It is thought that the majority of these 

deposits draw their water from the confining till, and, accordingly, the 

chief result of their presence is to causea.greater ar ea of till to 

yield its water to the well. In some instances, these wells yielded large 

quantities of water when first dug, but after a period of time had elapsed 

assumed the properties of wells deriving their entire supply of ground 

water from clay till, often going dry during the l at e summer or extended 

periods of drought and yielding only limited supplies during normal times. 

Wells dug in clay till located along highway No. 2 east of 

Iroquois vary in depth from 20 to 40 fe et, with an average of 28 feet. 

Approximately half of these wells are reported low in summer and one-third 

are intermittent. The average depths of wells dug in clay till along 

highway No . 2 west of Iroquois are as follows : sufficient supply, 29 feet; 

not used, 28 feet; low in summer, 26 feet; intermitt ent, 23.S feet. From 

the above figures, it would appear that the most satisfactory wells are 

those that are 29 feet or more in depth. 

There are many intermittent wells located along the road between 

cons. I and II extending from lots 18 to 24, In most instances these wells 

are not sufficiently deep. A well dug in clay till in this area must be 

at l east 30 feet deep to yield satisfactory supplies of ground water. 

The supply of wells located immediately south of the ridge crossing the 

road approximately one mile south of Irena is more satisfactory, but a 

40-foot well located on top of the same ridge is reported to be intermittent, 
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This would suggest that the water.-table lies at greater depths beneath 

rises in topography than in more level areas . 

The average depths of wells dug in clay till along the road 

between cons. II and III, lots 1 to 14, are as follows: sufficient 

supply, 30 feet; low in summer, 29 feet; not used , 22 feet ; and inter-

mittent, 19 feet; and further north, in conse IV and v, the average 

depths are : sufficient supply, 25.5 feet; low in summer, 25 feet ; not 

used , 18 feet ; intermittent , 14 feet . Those figur es indicate the necessity 

of deepening the intermittent well s if they arc to provide sufficient 

quantities of ground water. 

Wells dug in the clay till ridge extending northeast from 

Toyehill , lots 1 to 6, cons ~ VII and VIII, range from 17 to 34 feet in 

depth and a r e all reported to yield suffici ent supplies of ground water 

for farm use , Most wells dug in the clay till ridges , which are scattered 

throughout the flat clay-sand ar eas in the north and we st parts of town ... 

ship, should attain a minimum depth of 37 f eet to be satisfactory. A 

number of the more shallow wells a r e r eported to be intermittent. In the 

area 1 mile to 2 miles west of Irena , wells dug 16 to 25 feet in the flat 

sand areas are satisfactory, wher eas in the higher cl ay till areas, weJJ.s 

dug as deep as 45 f eet are r eported to yiel d only fair supplies of ground 

water . The deepest dug well in the township, located in lot 3, con, II, 

is dug 61 feet in cl ay till and i s r eported to yield a satisfactory supply 

of water. 

Ground wat er under hydrostatic pressure is seldom yj_el ded 

directly by clay till. In most instances , the wells a r e non-artesian and 

are deriving their wat er from the zone of saturation below the wat er ... table. 

Wells in areas in which clay till bas been r eworked are more satisfactory 

than in those areas where it bas not. This is due to t he gr eater permeability 

of the reworked material , which bas had a l a r ge quantity of the finer 
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particles washed from it. 

The supply of ground vra t or yielded by the kame dcposi ts 

located in the northwest corner of the township is reported to be 

satisfac tory. The water-table in this area is relatively low and, con-

sequently, the average depth of dug wells is greater than in other parts 

of the township . Clay till underlies the greater part of these kame 

deposits. In many places satisfactory supplies of ground water can be 

obtained from the sand lying immediately above the till . 

A large number of wells in the marine sand and clay areas 

located in the north part of the township , especially in the vicinity of 

the community of Hulbert, are reported to have encountered beds of sand 

and gravel beneath the marine sediments and directly overlying bedrock. 

It is thought that these deposits are outwash and that they could be 

developed into an important source of ground water for the north and west 

parts of the township. 

The following are logs, as supplied by well owners , of 

representative wells that encountered sand and gr avel below marine clay. 

Lot. 22, con . v 

Feet · 

0 to 55 clay 
55 to 56 gravel 

at 56 bedrock 

Lot. 26, con~ VII 

Feet 

0 to 2 
2 to 39 -

39 to 42 -
at 42 -

sand 
clay 
gravel 
bedrock 

Lot 23, con. VI 

Feet 

0 to 34 clay 
at 34 gravel 

Wells in lot 32 1 con. VI, lot 30, con. VII, and lots 33 and 

34, con., VII, are also reported to be deriving their water from gravel 

deposits encountered below varied thicknesses of marine clay. 
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However, a number of wells drilled to bedrock in the same general 

area di d not encounter gravel . This would suggest that the outwash 

deposits do not occur as a continuous sheet throughout the entire area 

but rather as scattered deposits possibly f illing the lower areas in 

bedrock. The water encountered in the outwash materials, or 11water-

gravels11 as they are referred to locally, is usually under considerabl e 

hydrost atic pressure and rises to within a few f eet of surface . The fact 

that the "water- gravels 11 are capable of yiel ding l arge supplies of ground 

water is evident from the reports of various well owners who state that 

continuous pumping fails to l ower the static l evel of the water in their 

wells. The 63- fo ot well drilled at the cheese factory at Hulbert , lot. 

18, con. VIII , obtains up t o 3_,000 gallons of water a day f rom the 11wat er­

gravel 11 without lowering the l evel of the water in the well. A 50-foot 

well , drilled in lot 34, con. VI , which is r eported to be obtaining its 

water from gr avel below clay, f lows slowl y during the period November to 

July. 

Deposits of marine clay t hat cover the nort }l...central part of 

the township and under liG a large part of the marine sand a r eas yield 

various quantities of gr ound wat er to many wel ls . The problems encountered 

in atteinpting t o obt ain satisfactor y supplies of ground water f rom marine 

clay are comparable with those in clay t ill areas . Marine clay is t oo 

dense to yield its water content r eadi ly, and wells dug in this material 

necessarily have to go a consider able distance below the water~table in 

order to provide a reservoir large enough t o yiel d a satisfactory supply 

of water. Most wells dug in marine clay that a r e reported to be unsatis­

factory, a r e so not because of the lowering of water - table but because 

of the poor permeability of the material. 

In most ca ses, due to this extremel y poor permeability, a well 

could be dug in clay a considerable distance below the water-table before 
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there would be any evidence of free water in the well. It is suggested 

that the only method to accurately determine the location of the water­

table in clay is by making laboratory tests to det ermine if the material 

is saturated. A well dug in clay would necessarily have to remain in 

disuse for a cons iderable length of time bef ore the elevati on of the 

surface of the f ree water would approach that of the water-table . 

Although it is a more laborious task to di g a well in heavy 

marine clay than in sand or gravel, it is easier to penetrate the zone 

of saturation below t he water-table and thus create a larger reservoir. 

In some wells, the marine clay was found to be so f irm and compact that 

lining t he well with rock or wooden cribbing was not considered necessary. 

It is dou"llrtful, however , if wells such as these would be as satisfactory 

as those that have been properly lined. 

When ground-water data wer e being gather ed in the township 

(July 1950) the water-tabl e in the marine clay areas appear ed to be fairly 

high; in most places the surface of the water in the wells was from 4 t6 

6 fee t below the ground surface. Most wells dug in the marine clay area 

were deep enough to contain sufficient water f or ordinary farm needs. 

However, it was r eported that some of the wells c·ould be pumped dry, and 

took an eArtr emely l ong time to recover. One such well , dug 20 fee t in 

clay, occurs in l ot 31, con. VII. This well should be deepened. A number 

of other wells in the marine clay area ar e not in use , which i s usually 

a good indication that they do not yield a satisfactory supply of ground 

water. In the vicinity of Haddo, lots 28 t o 34, cons ~ II and III, the 

marine sand overlying clay is very thin and all the water derived by 

dug wells is from the clay. The wells in this area, from 20 to 38 feet 

deep, are mostly satisfactory and provide sufficient water f or normal 

uses. Wells of l ess depth are not satisfactory and should be deepened 

to provide a l arger r eservoir for the ground water. Wells from 9 to 
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15 feet deep, dug in clay, in lot 27, con. VI, are reported to be 

unsatisfactory, whereas a 39-foot woll, in lot 32, con. V, is reported 

to yield excellent supplies of ground water. A well at Dixons Corners 

(No. 7 on the compilation sheet), dug 16 feet in clay, is reported to 

supply sufficient water for several families. 

The marine sand deposits, which extend along the west part 

of the township, are exceedingly thin and are not considered a good 

source of ground water . Wells dug in this area usually ob.tain their 

water from the underlying marine clay, which is the predominant material 

underlying the sand, or from clay till or bedrock. Precipitation falling 

upon sandy areas rapidly sinks in and percolates downward until it 

reaches the more impervious marine clay or clay till. These materials 

slow the downward movement of the water to such an extent that the sand 

immediately above frequently becomes saturated with water , forming a 

perched water-table. A few wells dug down through the sand to the more 

impervious material are r eported to have encountered 11 springs" in the 

bottom of the well~ This is merely ground water seeping rapidly into the 

well from the porous, saturated sand . It is difficult to determine if 

the water in wells dug through sand into the underlying clay is perched 

or not because the great permeability of the sand permits surface water 

to pass through it and fill the well rapidly to the level of the wat er 

in the perched water-table . 

So far as is lmOY"m, there are no wells in the township 

deriving their water from alluvial deposits ~ 

Altogether, some214wells have been drilled into bedrock in 

the township, and all are r eported to be d :;:.~iying at l east part of their 

ground vrater f r om that source. The depths of the wells range from 15 

197 fe et with an average of 70 . 9 feet . 

A compilatio~ of data from wells reported drilled to bedrock 
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The Oxford formation, which consists of grey limestone, mag­

nesium limestone, and dolomite, is not considered an important source 

of ground water within Matilda to~ship. Altogether some 25 wells are 

reported to be deriving their water from this source, of which 5 are 

intermittent and only 6 encountered water under pressure. The Oxford 

appears to be less satisfactory as a source of ground water when it 

occurs relatively close to surface. Seven wells deriving their water 

from the Oxford occur in a small area approximately 1 mile northwest af 

Iroquois, where bedrock is overlain by 11 to 18 feet of overburden. Of 

these wells , 5 are non-artesian and a are intermittent. Farther north­

west, where bedrock exists at depths as great as 56 feGt , a number of 

non-flowing artesian wells occur. Ground water derived from the Oxford 

is generally hard and clear with a low mineral content. Although it is 

not considered an excellent source of ground water, the Oxford formation 

will normally yield sufficient water to satisfy the needs of an average 

farm. 

The Rockcliffe formation, consisting of grey- green shale with 

l enses of grey sandstone, constitutes the most important bedrock source 

of ground water in the township. Some 83 wells, of which ~ are flowing 

artesian and 47 non-flowing artesian, are deriving their water supply 

from this source. Several of the latter are r eported to flow during part 

of each year, and in others the water levels were reported to remain cons't'lnt ' 

during continuous pumping. A wide valley in bedrock, filled with from 60 to 

85 feet of drift, exists between Iroquois and Rapide Plat and extends 

as far north as Rowena. A large number of non-flowing artesian wells 

deriving their ground-water supplies from the Rockcliffe occur in this 

area . 

The flowing-artesian wells, in lot 51, con. VI, and lot 22, 

conw VIII, r Gported to be deriving their water from the Rockcliffe , are 
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believed to be related to a drift-filled valley in bedrock extending from 

a point 2 miles east of Glen Stewart northeast to Hulbert and beyond. 

This same valley extends southwest into the Pittston area in adjacent 

Edwardsburg township where several flowing-artesiCJn wells are known to 

occur. 

The St . ¥artin formation , consisting of limestone, minor 

shale, and dolomite , directly overlies the Rockcliffe . Although the 

St . Martin underlies as much of the township as the Rockcliffe , about 

half as many wells are reported to be deriving their water from this 

source. The reason appears to be that the St . Tuartin is overlaid by a 

greater thickness of overburden than the Rockcliffe , necessitating drilling 

deeper and more expensive wells . Approx:i.Jnately 70 per cent of wells 

drilled into the St. Martin are non-flowing artesian, indicating that 

t he formation is an excellent source of ground water. The water from 

a number of wells deriving their water from the St. Martin is r eported 

to be very hard~ Approx:i.Jnately 6 per cent of the wells f or which 

information has been compiled were reported to have a strong hydrogen 

sulphide odour. Although the latter are not satisfactory for domestic 

purposes, they are being used in many places for stock. 

A drift-filled valley in the bedrock surface cuts across 

the township in a northeast direction, passing about 1 mile west of the 

community of Brinston~ Although this buried valley is l ocated in the 

St. Martin formation for a consi derable distance , no flowing-artesian 

wells are known t o occur in its vicinity. 

The Ottawa formation , which consists of grey limestone, with 

dolomite, shale , and sandstone in the lower part , is the uppermost bed­

rock f ormation underlying the township . The water- yielding properties 

of the Ottawa are comparable to the Oxford formation in that less t .han 

25 per cent of wells drilled into it are r eported to be non- flowing artesian. 
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However, in lot 6, con. VII, a 63-foot drilled well was r eported to have 

encountered water in the Ottawa under sufficient hydrostatic pressure 

to force the water to within a few feet of tho surface . The water level 

in this particular well cannot be lowered by continued pumping. 

Two wells, both drilled into the Ottawa formation, were 

reported to have been affected by tho earthquake of 1944, which centred 

in the Cornwall~Tuassena area some 2.6 miles to tho east . One 70-f oot 

well, in lot 13, con. V, went dry after the carthqunkc , continued dry 

for approximately a year, and then gradually came back to its original 

capacity. A second, 90-foot well , in lot 4, con. VI, drilled 72 feet 

into the Ottawa formation, r eported an increased supply of ground water 

following the earthquake . The Ottawa is the only bedrock formation 

underlying the township whose aquifers were r eported to he.ve been disturbed 

by the earthquake. 

Comrrru.nity Supplies 

Ground-water conditions within the following three communities 

in the township of Tuatilda were investigated : Brinston, Dixons Corners , 

and Dundela. Maps showing tho location of all wells for which 

information has been obtained and indicating both topographic and 

water-table contours a ccompany this r eport. Although the contours arc 

somewhat gener a lized they are believed to be sufficiently accurate for 

the purpose for which they are being used . Compilation sheets containing 

pertinent data concerning the individual wells in each comnrunity are 

attached at the back of this r eport. To determine the depth to water 

in any one place , it is necessary only to subtract the el evation of 

the nearest water- table contour from that of the nearest surface contour. 

Comrrrunity of Brinston~ The water supply of this comnrunity 

is derived entirely from privately owned wells. There are 24 wells in 

the community, of which 21 are dug and 3 are of the drilled type . · The 
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dug wells arc all r eported to derive their water from marine clay, 

whereas two of the drilled wells obtain their water supply f rom the 

underlying St . Martin formation and the third from sand underlying the 

marine clay. 

The depths of the wells dug in marine clay vary from 8 to 

23 fe et , with an average of 14 feet. With the exception of throe of 

the mor e shallow wells , which are intermittent, the supply of ground 

water yielded by marine clay is r eported to be sufficient for domestic 

purposes . All the wells derive their water from the zone of saturation 

below the water-table. No ground water under hydrostatic pressure was 

encountered in the marine clay. It is thought that the intermittent 

wells should be deepened during the late summer when the water-table 

is at its lowest level. 

It was reported that large supplies of ground water can be 

obtained from the underlying bedrock. Al though no figures were acquired 

as to the maximum quantity of water that could be obtained, the well at 

the cheese factory was reported to yield 400 gallons a day without lowering 

the static level of the water in the well. The water encountered in the 

bedrock is under sufficient hydrostatic pressure to raise it a considerable 

distance in the well. Bedrock, underlying the comrrrunity, is covered 

with approximately 30 f eet of overburden. 

One non-flowing artesian well is obtaining excellent supplies 

of ground water from sand underlying marine clay. The sand is possibly 

outwash material deposited immediately above bedrock during the retreat 

of the ice-sheet. It is not thought to be continuous over any large 

area and , accordingly, will not necessarily be penetrated in every well 

drilled to bedrock in the community. 

Community of Dixons Corners • Ground- water conditions at 

Dixons Corners are similar to those at Brinston, as both comnru.nities are 

situated within the same marine , clay plain! There are 11 privately 

owned wells in Dixons Corners , 9 of which are dug and 2 drilled. 
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The dug wells, which are all reported to be obtaining their 

water from marine clay, vary in depth from 12 to 22 feet , with an aver age 

depth of 18 feet. The quantity of water yielded is reported to be 

satisfactory for domestic purposes. No intermittent wells were reporte~ 

within the conununity. 

One 45-foot drilled well that penetrated the underlying St. 

Martin formation at an unknown depth is reported to be obtaining excellent 

supplies of ground water. A second well drilled to a depth of 39 feet 

is obtaining water from gravel underlying marine clay. The water in both 

wells is under considerable hydrostatic pressure, especially in the 

spring, at which time the well obtaining water from gravel frequently 

flows at the surface. 

The depth to bedrock is nowhere known exactly, but it must 

lie within 45 feet of the surface in the vicinity of the well reported 

to be obtaining its water from bedrock. 

Conununity of Dundela. The conununity of Dundela is located 

along and across the crest of a large, clay-till drumlin striking in a 

general southwest direction. Information has been compiled on 14 wells 

in the conununity1 12 of which were dug and 2 drilled. 

The dug wells, all of which are obtaining their ground- water supplies 

frore clay till, vary in depth from 12 to 36 feet, with an average depth of 25 

feet. It will be noted that the average depth of the dug wells at Dundela 

is much greater than at either Brinston or Dixons Corners . All the dug wells 

in the th~ee conununities are dependent upon ground water from the zone 
/ ' 

of saturation below the water-table for their water supply, and the granter 

depth of the wells in the till would indicate that the water--table 

is closer to the surface in the broad, flat, clay plain surrounding 

the communities of Brinston and Dixons Corners than in the higher 

clay~till area at Dundela. Except for one intermittent well, 

the quantity of water yielded by the clay till is reported to be 
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satisfactory for domestic purposes1 and deepening this well would 

probably result in it producing a sufficient suppl~ of ground water. 

One well, drilled to a depth of 96 feet, was reported to 

have encountered bedrock at 26 feet. Although the water encountered does 

not appear to be under hydrostatic pressure, the well was reported to 

yield supplies sufficient for all normal uses, It is th~~ght that a 

large percentage of the 1va ter derived from this particular well is 

obtained from the overlying unconsolidated material or from the contact 

of the unconsolidated material and bedrock. 

A number of the dug wells within the community are more than 

26 fee t in depth. This would indicate that undulations, p~ssibly of a 

minor nature , occur in the underlying bedrock surface 1 and, accordingly, 

it would not be possible to predict accurately the depth to bedrock at 

any one point in the community. 

ANALYSES OF WATER SAMPLES 
. . -

Twelve samples of well waters from Matilda township were 

analyzed for their mineral content in the laboratory of the Mines Branch, 

Department of Mines and Technical Surveys, Ottawa. The sanples were 

taken from wells varying in depth from 16 to 100 feet, with aquifers in 

both drift and bedrock.. Most of the ground water except for two wells 

where the nitrate content is abnormally high, appears to be suitable for 

domestic and farm use. It is suggested that bacteriological t ests should 

be made of these well waters if they are to be used for domestic purposes. 

Most contamination of well waters r esults from surface water seeping into 

the well, either at surface or at the bottom of the casing or cribbing. 

It was noted that one well whose nitrate content was reported to be zero 

is of excellent construction with little chance of contamination. Water 

derived from the St , M:i.rtin formation appears to contain the largest amount 

of sulphate and chloride compounds~ The chlorides, if present in excess of 
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300 parts per million, would render the wat er saline to the taste. 

The analyses indicate that the Ottawa formation yields the hardest 

water and the chemical content of the water from the Rockcliff e formation 

varies considerabl y throughout the township. 

Amounts1 of Dissolved Mineral Matt er in Well Waters 

Constituent 

collected in !viatilda Township 

'!·, Well waters from glacial drift and bedrock 
(12 sam les): 

! Maximum Ave rage Minimum 

Residue on 
0 

i 
evaporation(l05 C) 1339 681.1 324 

Calcium 160.5 776,0 28.0 

Magnesium 100.3 40 . 2 21 ,6 
i 

Sodium 204 ,0 I 68 ,5 12. 0 

Potassium 224.0 I 35.9 2.4 I 
Sulphate 197.1 I 75.2 17.7 

l 
Chloride 54300 ! 87 .1 5.4 i 

Nitrate 248.1 I 51.9 o.o 
I 

Bicarbonate 517 e5 \ 331.3 235 .7 

Carbonate 16.8 

I 
2.9 o.o 

Silica (Col.) 23.2 12.0 7.8 

Total hardness 622..0 315.7 156.5 

lln parts per million 

In answer to the r equests of a number of well owners, the following 

method is r ecommended when it is desired to sterilize a we112: Mix one 

~Well Drilling, Technical Manual, TM 5-295, United States Government 
Printing Office, Washington, 1943, 

heaping tablespoonful of chlorinated lime with a little water to make a thin 

paste , being sum to break up all lumps; stir this paste into 1 quart of water; 

allow the mixture to stand a short time and pour off the clear liquid. The 

chlorine strength i)f the solution is about 1 per cent : 1 quart of the liquid 

is enough to sterilize 800 imperial gallons of water . 
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Estimate the volume of water in gallons standing in the 

well, and for each 800 imperial gallons pour 1 quart of the sterilizing 

solution into the well. No harm is done if too much solution is used, 

and it is better to use too much than too little. Agitate the water 

thoroughly and let it stand for several hours, preferably over night , 

then flush the well thoroughly to remove all of the sterilizing agent. 

The sides of the well above the surface of the water can be sterilized 

by returning the water to the well during the first part of the flushing. 

Just before completion of the flushing , a sample of the water may be 

taken if required. 

To determine the amount of chlorinated lime solution that 

should be added to the well waters, it is necessary to know the diameter 

of the well and the depth of. water in the well~ With this knowledge, 

together with the information given in the table below, the volume of 

water present in the well can be easily calculated and the correct amount 

of lime solution added. 

Diameter of well Number of imperial gallons 
(feet ) per foot depth 

2. 0 19.6 

2. 5 30.6 

3.0 44. 1 

3.5 59.9 

4"0 78.3 

4.5 99.1 

5,0 12203 

CONCLUSIONS 

-This investigation warrants the following conclusions: 
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1 . Ground-water resources in Matilda tovmship , though not abundant , 

arc adequate for domestic, stock, and comrrrunity purposes . 

2. To ensure a satisfactory suppl y of gr ound water , wells dug in 

clay- till areas should be a minimµm of 35 feet in depth. Wells 

of l es s depth often become intermittent during the late summer 

or early auturrm. 

3. Wells in marine clay should be dug to a minimum depth of 28 f eet 

to ensure a supply of ground water sufficient for domestic or 

farm use .. 

4. Outwash deposits of sand and gravel l ocated between the marine 

clay depos its and underlying bedrock in the north part of the 

township might pos s i bl y be developed into an important source 

of gr ound water . 

5.. The Oxford formati on const i tutes a fair source of ground water 

within the township. Although there is only a limited number af 

noP~flowing artesian wells in the Oxford , the water is mostly 

hard and clear vrith small am ounts of t otal dissolved solids . 

6. The Rockcliffe formation constitutes the most important single 

source of gr ound vrater in the bedrock underlying the township. 

Over half of the wells deriving their water from the Rockcliffe 

are non- f lowing artesian and 2 f lowing-artesian wel ls obtain 

their water f rom this source. 

7_ The supply of ground water that can be derived f rom the St . Martin 

formation is large . However , the presence of hydrogen sulphide 

in a number of the wells prevents some of the water from being 

used for domestic purposes . It is, however , satisfactory for 

stock. 

B. Although some wells encounter ed ground water under considerable 

hydrostatic pressure in the Ottawa formation, most wells obtaining 

water from this source ar e non- artesian. The quality of the water 



is comparable with that of the Oxford formation. It is hard and 

and clear and relatively low in total dissolved solids. 

9. · Flowing-artesian wells in the tovmship appear to be related to 

a drift-filled pre-glacial valley in bedrock. This valley extends 

southwest from M:ttilda township into the Pittston area in 

adjacent Edwardsburgh toYmship, where several flowing-artesian 

wells are known to occur. 

10. The best supplies of ground water for the community of Brinston 

will be obtained from bedrock, which occurs about 30 feet below 

surface. · Wells dug into marine clay to a depth of 15 feet or 

less are seldom satisfactory, 

11. Although the marine clay covering the adjoining areas appears , 

in most instances, to be a satisfactory source of ground water ~ 

the best supplies of ground water in the comnmnity of Dixons 

Corners will be obtained by drilling through the clay into 

bedrock, which exists approximately 45 feet below the surface . 

12~ Although it is necessary to dig the wells considerably deeper in 

Dundela than in Dixons Corners or Brinston, the quantity of 

ground water yielded by the clay till is sufficient f or normal 

domestic purposes . Bedrock of the Ottawa formation, at approx~ . 

imately 26 f eet below the surface of ground, is capable of yielding 

large quantities of ground water. 



-
42

 ~
 

M
at

il
d

a 
Tw

p.
 

Su
m

m
ar

y 
o

f 
w

el
ls

 
an

d 
sp

ri
n

g
s 

u
se

d
 a

s 
a 

so
u

rc
e 

o
f 

W
at

e
r 

Su
:2

J2
1.

z..
t 

ex
cl

u
si

v
e 

o
f 

C
om

m
un

it
ie

s 

r P
er

 
ce

n
t=

 o
f=

=
 

-
~
s
p
r
i
r
y
;
;
:
-
-
~
 

-
-
~
 

T
ot

al
 

nu
m

be
r 

C
o

n
ce

ss
io

n
s 

--
I 

I 
II

 
II

I 
IV

 
v 

I 
V

I 
V

II
 

V
II

I 
in

 
to

w
ns

h
ip

 
. 

to
ta

l 
... 
-
~
.
.
,
-
.
.
 

( 

T
ot

a
l 

nu
m

be
r 

21
5 

15
4 

12
8 

14
5 

16
0 

15
7 

12
6 

13
2 

12
17

 
D

ug
 

1
87

 
1

28
 

11
2 

11
8 

11
6 

10
6 

89
 

9
2

 
94

5 
7

7
.8

 
B

or
ed

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
D

ri
ll

e
d

 
/ 

11
1 

26
 

16
 

21
1 

44
 

1)
0 

17
 

40
 

27
2 

2
2

.2
 

·-
i I 

-
l 

Fe
e

t 
d

ee
p 

; 
iY

e
ll

s 
0

-2
0

 
73

 
47

 
44

 
68

 
67

 
69

 
62

 
55

 
48

5 
3

9
.9

 
21

-
40

 
1

1
4

 
68

 
64

 
49

 
69

 
46

 
34

 
46

 
48

8 
4o

92
 

4
1

-6
0

 
1

4
 

14
 .

 
b 

1
4 

6 
16

 
1

4
 

1
2

 
96

 
7

.9
 

·'1
-8

0 
8 

7 
2 

3 
10

 
8 

6 
.6

 
46

 
3

.8
 

8
1
~
1
0
0
 

2 
5 

2 
3 

10
 

1
2 

5 
6 

45
 

3
.8

 
O

ve
r 

10
0 

2 
7 

3 
2 

2 
2 

0 
5 

23
 

1
.9

 
D

ep
th

 u
lli

m
ow

n 
2 

6 
7 

6 
6 

I)
 

2 
14

 
2

.8
 

W
el

ls
 

th
a
t 

y
ie

ld
 h

a
rd

 
w

at
er

 
21

4 
15

4 
12

8 
14

1 
15

6 
14

9 
1

26
 

1
28

 
11

99
 

9
8

.5
 

so
ft

 w
a
te

r 
1 

0 
0 

4 
4 

4 
0 

4 
1

8 
1

.5
 

sa
lt

y
 w

at
er

_
 

0 
0 

0 
0 

0 
_

_ Q
 

0 
0 

0 
0 

-
W

el
ls

 w
it

h 
a
~
u
i
f
e
r
 

in
 c

la
y

 
17

 
26

 
24

 
40

 
59

 
49

 
62

 
65

 
34

2 
28

.4
o 

In
 s

an
d 

21
 

1
1

 
1

8
 

1
5

 
3 

6 
5 

1
4

 
9

3
 

7
.5

0
 

In
 g

ra
v

e
l 

29
 

10
 

6 
1

4
 

5 
11

 
8 

11
 

9
4 

7
.5

1
 

IE
 c

la
y

 t
il

l 
12

1 
81

 
69

 
55

 
64

 
40

 
23

 
10

 
46

3 
3

8
.0

 
In

 b
ed

ro
ck

 
27

 
26

 
1

1
 

18
 

24
 

45
 

25
 

32
 

20
9 

1
7

.2
 

-
-

U.
Dk

:Il
Dw

n 
0 

) 
2 

1 
0 

0 
8 

~
6
6
 

W
el

l 
ty

p
e

s
: 

fl
o

w
in

g
 

a
rt

es
ia

n
 

I 
0 

0 
0 

0 
0 

1 
0 

1 
2 

.1
6 

N
on

-
f
lo

w
in

g 
a
rt

e
si

a
n

 
I 

1
7

 
1

2
 

9 
18

 
10

 
1

8
 

19
 

1
6 

ll
9

 
9

.8
2 

I 

N
o

n
-a

rt
es

ia
n

 
16

0 
10

8 
83

 
1

08
 

1
43

 
12

7 
98

 
10

7 
9

3
4

 
76

.6
0

 
In

te
rm

it
te

n
t 

36
 

34
 

35
 

19
 

5 
8 

9 
7 

15
3 

1
2

.6
0 

D
ry

 h
ol

es
 

0 
0 

1 
0 

2 
1 

0 
1 

5 
~
.
4
1
 

N
ot

 
u

se
d

 
22

 
40

 
22

 
22

 
36

 
36

 
37

 
22

 
23

7 
1

9
.5

 
S

p
ri

n
g

s 
2 

0 
0 

0 
0 

0 
0 

0 
2 

.1
6

 



-
4

3
 -

M
at

il
d

a 
T

w
p.

 

Su
m

m
ar

y 
o

f 
W
e
ll

s
 a

nd
 S

p
ri

n
g

s 
u

se
d

 a
s 

a 
so

u
rc

e 
o

f 
W

at
e
r 

S
u

p
p

ly
 

\C
om

m
un

it
ie

s)
 

-
W

el
l

s 
an

d 
S

p
ri

ng
s 

B
ri

n
sh

n
 

D
ix

o
n

s 
Co

rn
er

s 
D

u
n

d
el

a 
To

ta
l 

nu
m

be
r 

in
 

P
e
r 

c
e
n

t 
o

f 
to

ta
l 

co
m

m
un

it
i

es
 

To
ta

l 
nu

m
be

r 
2

4
 

1
1

 
1

4
 

49
 

D
ug

 
2

2
 

9 
1

2
 

4
3

 
8

7
.9

 
B

o
re

d
 

0 
0 

0 
0 

o.
o 

D
ri

ll
ed

 
2 

2 
2 

' 
1

2
.2

 

F
ee

t 
d

ee
p

 
W

el
ls

 
Q

-..
20

 
1

8
 

5 
3 

26
 

5
3

.1
 

2a
-.

.4
0 

4 
4 

9 
1

7
 

3
4

.7
 

4a
-.

.6
o 

0 
2 

0 
2 

4
.1

 
6

0-
8

0 
1 

0 
0 

1 
2

.0
 

8Q
-..

1
0

0 
0 

0 
l 

1 
2

.0
 

O
ve

r 
1

00
 

1 
0 

0 
1 

2
.0

 
D

ep
th

 
un

kn
ow

n 
0 

0 
1 

1 
2

.0
 

W
el

l
s 

tb
a.

t 
y

ie
ld

 h
ar

d
 w

a
te

r 
2

3 
1

1
 

1
4

 
48

 
9

8
.0

 
S

o
ft

 w
at

er
 

1 
0 

0 
1 

2
.0

 
S

a
lt

y
 w

at
er

 
0 

0 
0 

0 
o.

o 

W
el

ls
 

w
it

h
 a

q
u

if
e
r 

in
 c

la
y

 
20

 
9 

0 
29

 
5

9
.2

 
In

 
sa

n
d 

2 
0 

0 
2 

4
.1

 
In

 g
ra

v
e
l 

0 
1 

0 
1 

2
.0

 
In

 
c
la

y
 
ti

ll
 

0 
0 

1
2

 
1

2
 

2
4

.5
 

In
 b

ed
ro

ck
 

2 
1 

2 
5 

1
0

.2
 

U
nk

n
ow

n 
0 

0 
0 

0 
o.

o 
W

el
l 

ty
p

es
: 

fl
o

w
in

g 
a
rt

e
s
ia

n
 

0 
0 

0 
0 

o.
o 

N
o

n
-f

lo
w

in
g 

a
rt

e
si

a
n

 
3 

2 
0 

5 
1

0
.1

 
N
o
n
~
a
r
t
e
s
i
a
n
 

1
8 

9 
1

3
 

4
0

 
8

1
.8

 
In

te
rr

ni
 t
te

n
t 

3 
0 

1 
4 

8
.1

 
D

ry
 h

o
le

s 
0 

0 
0 

0 
o.

o 
N

ot
 

u
se

d
 

5 
l 

1 
7 

1
4

.1
 

S
p

ri
ng

s 
0 

0 
0 

0 
o.

o 
-



' 

H
 

<D
 

'.
:)

 'g
 

.:: 

31
 

V
I 

65
 

23
 

V
II

 
93

 
26

 
V

II
 

47
 

10
 

I
I
I
 

20
 

19
 

II
I 

85
 

21
 

II
I 

47
 

,,...
 

-
. 

... 

~
 C

. 
-

c
la

y
 

S
. 

-
sa

nd
 

-
44

 -

.A
.N

A.
LY

S:
ES

 
O

F 
W

EL
L 

W
A

TE
R

S 
FR

O
M

 N
iA

T
IL

D
A

 
TO

W
N

SH
IP

, 
D

U
N

D
A

S 
C

O
U

N
TY

, 
O

N
TA

R
IO

 

Ro
 

40
0 

S
t.

ki 
.. 

88
8 

R
. 

57
6 

c.
 

80
8 

S
t.

M
. 

1,
06

6 
R

. 
1.

14
6 

G
 ...

...
 g

ra
v

e
l 

c
.
~
.
 

-
cl

ay
 t

il
l 

80
5 

21
0

8 
1 

70
0

0 
44

.9
 

34
3.

,0
 

9
.6

 
8

.2
 

73
.3

 
2o

4 
10

2o
l 

52
.0

 
15

3 .
. 1

 
'i2

.4
 

1)
0.

"')
 

O.
 

-
O

tt
aw

a 
fo

rm
at

io
n 

R
. 

-
R

o
ck

cl
if

fe
 

fo
rm

at
io

n
 

S
t.

M
. 

-
S

t.
 

M
ar

ti
n

 f
o

rm
at

io
n

 

60
.0

 
10

9.
9 

11
7.

8 
72

 ... 8
 

lo
O

 
2

5
L

l 
L

4
 

23
50

7 
1

.4
 

43
3.

1 
57

.6
 

27
50

7 
1

1
.l

 
49

7.
s 

ll
)g

. I
) 

2'
17

.2
 

9 
.. 6

 
10

 .. 2
 

72
.1

 
84

.4
 

la
6~

5 
0 

10
o2

 
12

L
O

 
12

8.
4 

2 
9

.4
 

0 
10

.6
 

21
7.

3 
12

8 
.. 4

 
3 4

5
, -r

 
60

8 
1

4
.4

 
23

3
.0

 
21

8.
0 

45
1.

5 
0 

23
.2

 
20

8 
.. 3

 
41

2.
 7

 
62

1.
0 

8.
2

 
lO

oO
 

2
0

).
8

 
27

6.
q 

4
8

0
 .. 1

, 



----
----

~
 

g- ~
 

2
4

1
' 

G
eo

lo
gi

ca
l 

Su
rv

ey
 o

f 
C

an
ad

a 

Lo
t 

19
 

2
4

 
x 

I I 
. 

I 
/
(
 

!
/ 

1/ 
/ 

I 

3 I 

\ 
I 

~I
 

\ 
\ 

' 
' 

"' 
-....

. 
' 

"' 
' 

7 
" 

\X
 

) I I 
I 

1
7

 
I 

X
/ 

~
I
 

/ 
1

8
 

rV
 

/ 
x 

I 
~/

 
I 

c"\
,'J 

I 
/ 

/ 
I 

I 
1 

,,,
-

_.
-2

30
--

-

/ 
I 

1
9

/ 

g 
,;

 
I 

x 
x 

I 

\ \ \ \ 
" 

\ \ 
\ 

\ 
\ I I I \ I I I I I I 

\.
 "- \ 

\ \ I I I I I I I 

\ \ 

I 
1

4
x

 
I I I 

1
3

x
 \ \ 

/ 

2
4

2
/ 

x
1

2
 ' \
 \ xi

 
I 

I 

I 
I 

I 

/ 
/ 

I I I 

/ 
/ 

~
 

6
/ 

x 

I 
I 

I I 
I 

I I 

I 
/ 

x
2

1
 

/ 
1 

/ 

,,
1-

~2
43

~;
//

 5
 

/ 
x 

\ I I I 

.....
.. 

1
6

 
x " "

 
2

2
 

"\
 

x 
\ 4 x I I 

I 
/ 

I 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
1

5
 

'I r
 8

 
\ 

\ 
x 

\ 

\ \ 
\ 

\ 
'\

 

"' 
' ' 

Lo
t 

18
 

'),
,'>

<\
:{/

 
/ 

( I I 
, 

/.
 

I 

2
0

 
/ 

x 
/ 

C
on

. 
VI

 
/ 

~
 

__,
. 

C
on

. 
V

 

M
A

P
 1

 

B
R

IN
S

TO
N

 

L
E

G
E

N
D

 

T
op

og
ra

ph
ic

 c
on

to
ur

s 
.

.
..

 ,,
,--

--
24

:1
~
 

W
at

er
-t

ab
le

 c
on

to
ur

s 
.

.
..

 ,,,,
.. 
~
24

o
'-

--

W
el

l, 
lo

ca
ti

on
 a

n
d

 n
u

m
b

er
 .

 .
 

_4
x

 

(G
ro

u
n

d
-w

a
te

r 
da

ta
 g

at
he

re
d 

Ju
ly

, 
1

9
5

0
) 

S
ca

le
: 

1 
in

ch
 t

o 
20

0 
fe

et
 

2
0

0
 

0 
2

0
0

 
4

0
0

 



I I 
I 

/ 
3 

, 
/ 

x 
-

-
-

-2
4

1_.
..... 

/ 
/ 

/ 
/ 

G
eo

}o
gi

ca
l 

S
u

rv
ey

 
o

f 
C

an
ad

a 

I J I I I I I 

/ 
/ 

I 
I I 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 
/1

 
I 

'Vt
-"\ 

/ 
.ri

: 

5 x 

C
on

. 
N

 

it>
<q

' 

_...
... 

_.....
. 

i":
Jo

' i":
J''

 

_...
... 

'),<
:>r

i; ' 
'),<

:>'>
< 

I 

'"],.<
:><

:> 

~
 

g- ~ M
A

P 
2 

D
IX

O
N

S 
C

O
R

N
ER

S 

L
E

G
E

N
D

 

T
op

og
ra

ph
ic

 c
on

to
ur

s 
..

.
..

..
 -
-
-
2
4
8
~
 

W
at

er
-t

ab
le

 c
on

to
ur

s 
..

..
..

 ·
 _

.--
-2

4
4

:_
 __

, 
W

e"
1 

lo
ca

ti
on

 a
n

d
 n

um
be

r 
..

..
..

. 
4x

 

(G
ro

u
n

d
-w

a
te

r 
da

ta
 g

at
he

re
d 

Ju
ly

, 
1

9
5

0
) 

S
ca

le
: 

1 
in

ch
 t

o 
2

0
0

 f
ee

t 
20

0 
0 

20
0 

40
0 



M
A

P
 3

 

D
U

N
 D

EL
A 

L
E

G
E

N
D

 

T
op

og
ra

ph
ic

 c
on

to
ur

s 
.

.
.

.
..

. 
,.

.,
..

--
28

o:
_.

.,
--

W
at

er
-t

ab
fe

 c
on

to
ur

s 
..

..
..

. 
,.--

-2
1

2
.:

_
 _..

... 

W
e/

I 
lo

ca
ti

on
 a

n
d

 n
um

be
r 
..

..
.
..

 4
x
 

I 

(G
ro

u
n

d
-w

a
te

r 
da

ta
 g

a
th

er
ed

 A
u

g
u

st
, 

1
9

5
0

) 

S
ca

le
: 

1 
in

ch
 t

o 
2

0
0

 f
ee

t 
20

0 
0 

20
0 

40
0 

Lo
t 

10
 

I 

/ 
/ 

/ 

I 
/1 

I 
I 

I 

G
eo

lo
g

ic
a

l 
S

u
rv

ey
 
o

f 
C

an
a

da
 

I 

14
 
I 

x I 
I 

/ 

/ 
/ 

/ 

/ 
/ 

I ( 

' 
'),

 'Q'
J.. 

/
\
 

/ 
/ 

co"
> 

/ 
'\:

 
/ 

/ 
.
/
 

/ 
/1

3
x

 

/ 

.
/
 

/ 

/ 

I 
I 

/ 

I 
I 

I I I 

I 
I 

'./
 7 

I 
x 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 
/ 

,..,.
. 

-­
_,..

... 
---

- --

I ' 

/ 
/ 

~
 

/
/
/
~
/
 

'
/
/
 

....
....

....
.. 
~ 

/v
ri

; 
.....

.. 
--

--
3 

/ 
;,,-

,..,.. 
/x

 
,..,.. 

....... 
_,..... 

r{I
 

_,....
. _

,..... 
/ 

--
/ 

I I 
2 x I I 

I 

I I 

I 

'
/
 

~Y
>.

 
/'

),
 

Lo
t 

9 

C
on

. 
V

 

'),
'O

'),
 

' 

I 
5x

 
/ 

/ 
C

on
. 

N
 

i'O
o 

/
"
 

~ 
'),

'\ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 

~
 

<S
" 

~
 



. 

r .... "~ 

Community of Brinston i-

======================c============================:;==============================:;=:========================================' 
DESCRlPTION WATER LEVEL I PRINCIP~ WATER-BEARING BED I WATER I --1 

WELL RECORDS ........... ~.~~.~AA ................. , .. .... ..... : ... .. .............. Township .. . ..... D.UXldas ......... ...... : .......... ................... County, Province ............. ontb.r.i.o . 

Well 

No. 

LOCATION ________________ , 

Cone. I Lot Owner Type 
Topographic Eleva-

Depth 
Situation tion• 

ClaBSifica· Ju I y I~ SO I 

tion + 
Above + 
Below - !Elevation 
Surface 

-

Depth Eleva· 
tion Aquifer Quality 

REMARKS 
Used for 0 

·I 1-----1 I I I I I I I I I I !-- ------- - ---------------

... .l .... ··1 Q .... l~... ,. J. •· A4.~ ...................... ...... lN.~ ............ n.a1A .................. 243. .. .... 12 .......... N .• .A • .............. ~5}4. ............ .2)8 ... . .Clay. .... .. . .. .................. llia rdrclear ... 1 .. D ................. j .. Su.t£ici.eiit .................... ..... .... ....................................... ........... . ' 

.. .. ~ .... 1 0 ..... 19 ........ ~.9Y.4 ........... ······················ ..... ~ ...................... ~ ... ............ .. ... ... 24.4. ....... 14 ......... .... ~ ........... ..... .... ~6M. ......... ··· -'~··· · .Sand. ( .?. ) .~ ............................ !L ........ !t ............. D •................ s u.t:f. ic.i.en.t .j···.a.t .. . l;lou.H ···························· ························ 

.... } ..... J..6 .... I 19 ... ..l. .. B.oyd ........... .................. : ..... !nr.ille.d . .?..). .. ". .... ..................... 2~12 ....... Jj·-······ . ~~.J .. .A •. ... .... -l-2M····· .... ~30 ... . ·Sand······· ····· ························ .... 11 ......•... U. .......... s ................... S:u.f.fic.i .ent.; ... .a.t ... :ba.rn .. .. .... ....................... ....... ....... .... ... . . 

.... 4 ...... 1. 6 .. I l9 .... l .. H. .. ... :B~yli ....................... .... l ... ~ ........ I .......... ~ ..... ................ 1 ... 2!+.). ....... 15 ......... j.l ... W. •......... l ... ~;JM. ........ . 1 ... 2.)lL . .C.lay.. ... ...................................... 11 ........... 1 ~ .~ ..... .... 1 . . s • ............... ! . .G.o.es ... d.ry ... duriog ... s:w:mner ... ........................... ............... . 

· :···~ ·······I· .6 ... 1.18 ..... 1 .. H. •.. :Boyd ............. .. ... ......... . II .. ... 24.b. ...... 20 .......... N .. .A •.......... .... ~.8l4. ........... .2.38 ... . .. II " .D •............... l .. Suf !1c.ien.t. ......... ...................................................................... . 

· .... 6 ........ 1...6 ....... 18 ... j .. :a • . B9.J'1 ..... .... : ................ . " Ii . .. 2.1*5 ....... 2.2+ ............. ~ ... : •. ~ ..... .... ~5J;L .... ... ... 2.48 ... . ....... ~ ....................................... ! ...... ~. .... II .. 5 • ..... .......... 1. Suff ic.i .ent ... ! o.r ... l ) ... h~ad ... D.!. ... a.t9ck ...... .... .... ..... . 

... .1. .......... 6 ....... l ;i ..... l .. A .. .. Jir .in.&t. .on ............. .. . • .. 2.1*2. .... ..l.l!t ..... -.'.l ....... 11 .... : ... ..•.• 1 .... ~0M. ............ 2.36 ... . . ...... ~~ ....................................... I ...... ~ ............ ". ....... f _D •................ Suffic.i .el'l.t ........... .................... ....................... ··············· · ···~···· · 

.. J.L ........ 5:.... 18 ... ..1. .. C.ole.ma.n .. .B:r.o.a. .......... . II .. . .. 24l ..... .l.2J ........ 1 • . ... ~~ .. . : ... .. .... 2.}7. .. . 11 1 " .~ ..........••. D •................ Suff i c.i.en.t ... :t:o.r .. . ~a.r.ti&e .; .... ... 55.?.F ............................ . 

·- .~ .. 9 ... '. ....... Q ...... l.19 ..... 1 .. .A •. ... C.o.P.n.e.s ........ _, ............ . 
h 

• .. ..... , .. 2lf.2.: ... .Jl5 ........ 1 II .... ~ ............ 236 ... . ....... ~ ....................... ~ ............... ! ...... " II .. t •............... l .. S.uf!ic.1.ent .................... ............. ... ............... ... .......... .. -.......... . 

10 .... , ...... 6 ..... 1.19 ..... 1 .. .M.. ... J •... .Da:v:ids.on ........ 1 11 .~CM. ............ ... 239 ... . 

.... ~~ ....... ..1. .. 238 ... . 

II ... 2~5 ...... . l!L ...... 1 ······· ~ 

.. . 2~}. ...... 14 ......... 
1 

II ll ..... ... 1.,.5 ..... 1.19_ .. J .. c ...... GrUlso.u ... ........... ..I. ..... ~ ....... . i 

II " n ...... ... ............. N.o.t ... us.e.d. .......................... : .................. .. ...................... .. .......... . 

II Ii ii .... l . .D ................ l .. Suffic.ient .... ...... '. ....... .. .................... ................. .. ........ ........... . . 
....... . ............. . .. ~ ·}'··· . . .......... .. .. 1 ••••••• 

12 ..... 1.. 6 .... .l.18 ...... 1.. E. •... Haadl.t.on .............. . II II ... 242 ...... . 12 ........ . II . ... :'!':414. ...... .. .1 .. . .238 ... . . ...... ~ ................... •........... . ....... 1 ..... 11 ..... .....•. M. ........... l..D •. ............. . .. 

. ... ~JM. .. -..... 1 ... .238 ... . ... 21.!l ....... 11 ...... .. . . l} ...... 1 .. 5 ..... .j.l.~ .... .l. . .B. • ... Inne.s . . -·-.................. , .. . .. .... !! .... ............... , ... .. .............. .1. ..... !I .. ... ..... ~ ............. . .~.t ... used.~ ............. ........ .. .................. ............... .......................... . 
• 

~ -·f. I - I 
l.4 .... L .. 5 ..... 1.19 ..... 1 .. J .•... Wc.Gowan ............ ... .... 1 ...... ~ .. .' ..... ~· ·;· · · ········~··· · ····::··: ........... .2~J ..... !.lJ.-...... j ....... ~ ......... .... j .... ~51{ ... ...... 1 ... 2.38 ... . . ...... lt .................. : .................... I ............... .... 11 .....•..... l .. D •......... :: .... l .. Suf!ic.i en.t ... : ................. .................. ....... ........... .............. .... .... . 

"' 
.l5- .. ~ .... 1 .. 5 ...... j. l8 .... . 1 .. z. ... Mc.Shantl ......... , ......... 1 .... _~::.~ ...... . It . .. 2~ ...... l.11 ...... ... l ....... ~ ............ :l .... ~211 ......... l. .. 24o ... . ....... it .. II ..... ~.! ....•.•.. ..No.t .. :us e.d ................................................................................... . 

l.6 ..... I .. 5 ...... is ....... .c ... .. . N •... l.tur p.o.y. .. ........... ... ... ~ ........ ~ .. . ·· ········ ij······················ ... 24j ....... . 15 .... 1. •••••..••• ~L .......... .... 1tt71L ...... -.2.)0 ... . . ..... 11 ......... 11 ............ l .. :J . ............... 1 .. suf.!icien.t.:································· ············································· 

... l.J. ... 1 ... 6 ....... 19 ........ A .... . s •... P.e.ter.aon ....... ...... ~ ....... .. ... ......... :~ ... .... ............... ... 24). ...... 14 ......... ....... ~ ....... ...... " .. ~w ............. 2.'J.1-··· ..... ". .. ... ..... 11 ............ 1 .. ,D •.............. .i. .No.t .. :used .......... .. ............................ .............................•... .. ........... 

u ....... 1 ... Q ...... 1.19 ....... ,;1, • ... s .... ;p.e.ter.so;n. ............ i ......... . ........ i ..................... ... 24). ...... +2 ....... - ....... ~ ................. ... 314 ........ .... 24o ..... .............. . , ...... !L .................. ................. l ..... i .......... 11 ........... . ..No.t ... :used ....•............ 

. 19 ....... J .. .0 ...... \.19 ..... 1 .. .wiiJ.J.a.ee· · · ········ ··· ·· · ········ · ·· I ····· ·~ ·:········- ·J · ·········:·····:······ · ······:· -j- ··:~J ...... ·~J ....... N::i .. A. • .... ····=5U·····-·· ····:JS·:··•················ 
. ........ :2 ...... ..... 5. ................. ; ............. ....... 1¥ ................ 3:i> ... . . 29 .... .... 1 ... 1? ...... L!& ... J. 9:h..~e.~.~ .... ?~.~. ~.'rl ....... . .. II 

.. : .... st .•... Mart.1n ............. I ...... ". . ... ~ .... ..... l .. ~~ ................ l .. ~.~.~~.C.~.~.~-~ .i .... ~~.~!1 ... ~.~ ... b~~~?.~~ ... ~'."~i.: ... . 

.~ .~ .f.~ ........ : ............... l .. P~ ............... l .. ~aj'.f.;~ .. ~~.~~. i ... 1.J:..~.~~ ... ~9..9 .. ~~~.~.~.~~ ... P~~ .. ~~Y..; . 
bedrock at 20 fe e• 

.?.~ ...... ..1. .. § .... .J . ~~·· · l···'a.~~r.!. ~ .. J~~.~P.~:t:~H!.e. ... I?.'t .... ..... ~.'. ...... ... ::.: .......... ?.~3 ........ ~5. ........... ~.~. ~-~ .. : ... - .l...~'5.¥. ......... L.g.38 .. ! .~.: .. 

. ?? ........ I . 5 .... ..1..l& .... 1 ....... .............. ~ .. ~.: .. : ....... .. ........ ! .. .. ". ......... ! ......... ~~ ............ : .... ......... ?~~ ······ ··~·~········· .. ~.~. ~.~ ........... .. .. ~5~ ............. ?.~ ... . 
. .9.~.!?.Y.. ................................... l .~~ .......... ~ ............ I ................. .l..~9.~ ... ~~4- ............. .. .................. ................................................... . 

" . ... " ............ " ............. l .. P.'!' ... ....... .l..~~~.~ .. Ag ... 4-~.~~ .... ~~~.1.' ................... : .... ... .... ............ . 
'• 

.?3 .... ..!.. ~ ...... I .~9. ..... 1 · ..... ······ .. ·············· ············· .. I ... II ........... l ........... ii ................... .... ?~3.. ..... .. ~J ........ ..1'4 .A. •...... ........ ~~ ......... : .. ?39. ... . 
II . II n D. Sufficient 

··-·· ···· ······!· ... ······ ............ . ···!···· ..................................... . .......... . ..... . ........ , ..... . 

.f.~ ...... ..1. .. 9. .... . 1 .. 1:9 .. ;··1 ········· ii ii ).~.~.• .......... 1... .~~ ........ l .... ?.3.~ ... . " II II ... D.! .............. .1 .. 9?.~.~ .... ~!.Y.. .. . ~~.i.~~ ... ~~~.;" .......................... : .................. . 

··············•············•············i· . 

.. .. . .. .. . .... . , ............ , ........... . 1 .................... . ..... \,,,, ....... . .......... . 

. I II ·:··· T 

•• • .. • •4•••• • •l•~ • •••••••••l•••••••• • •••L•• • ••••••• L .._ ···:.;····· ..... .. ·· ········ ·· 

.. , : j . L 

......... ·· ·············- ····· . ····· .................. 1· ······· I ... ··············· ·· ·· ····· 
·· ··············1················ 

*All elevations in foot above sea level. 
tsample taken for analysis. 

I"\ - Meo..."Su1uo 

+ Classification F .A.- Flowing Artesian. N.A.-Non-Artesian 
N .F.A.-Non-Flowing Artesian, 

. .£ .• ~_...:._-~.- . 

0 Used for S-Stock. 1- ::Irrige.tion. M- M unicipa.l. 
D- Domestic. G--Oreenhousc or Garden. 



l\, '" 

Comr.:11.mity of Dixons Corners 

WELL RECORDS M&tilda ..... ... Township ......... D.l.l:n.da~ ............................................ County, 
f·r'-tr . • 

• _...... • i: .. :t· 
Prov1nce .............. o~.:1;~r.~ .~ ................ ............. . 

LOCATION DESCRIPTION WATER LEVEL PRINCIPAL WATER-BEARING BED WATER 
---1---· I I I 

Owner Well I Cone. I Lot I Type 
Topographic Eleva-

tion* Situation 
Depth 

I 
1 Classifica- I J u I 'f I ~50 

tion + 
Above + I 
Below - !Elevation 
Surface 

I 

Depth Eleva­
tion ..... : 

REMARKS 
Aquifer Quality Used for 0 

No. \. 
------1-----1---· I I 1-----1------1 1---.-~ I I !----------------------· 

.. ~ . J. .. 5. 1 
•.• 19 I .. li.l:; • . :S.9.Y.si ..................... Puc:. j1 

..... .P.l.ai.u ...... 1 ... -.. 248.1 ..... 20 ... l ...... N.A .. ... .J ....... 4tJ ..... l ........ 2W 

. .. 2 1 ·· . 5 l.111 .. c .• :~" ................ ~ e ....... : ............. .. 2;;0J ..... 22 ... L ...... ~b ..... .. L .... ~tL I 2~ 
··· 3

1 
.. 5 . 191 · H. L c.,; • ................. Prill... . . . . .. . ... . . ....... 2lt7 I 39.J. .. N • .l.A . .L... .21.L.L .. 2. 

... 4. .......... 5.. .. lS .. l ..... Dair.Y: .... ~ .......................... l ... ..... D.w.; .... 1 ........ . .... 
1.1 ........... .. ...... .1. ..... 2.J~t....l ... .l.7,. ...... l .... N.A... ... .... l ...... ~M ...... .1. ..... 24.b.. , 

. ..... G.ravel ... uruiar .. clb.Y ... ~ ............... ~ ....... l.. .... .Il ... S .... ... l .... S:ufiic.i .ent.; ... . s.omet.i.m~.s ... .O..o.w.s ... a.urin,g ...... , .. . 
. ' s:p~ill6 

. .. Clay: .. ............. .. .. , ........ .. ... 1, ..... ~. '. .............. u .......... j ....... D ........... j .... Su:f!.icielllt.; .... vields.J.J.'.50 ... gall.ons ... per .. da7 . 

..... Ha..rd.1 .... clea.t ..... .D ............ 1 ... .5.u!.fici.en.t .................. ......................................... .................. . 

... ..... ~ ... ............ !~ ..... :.l ... ... .n •.......... 

..... Clay... ···· 

...... 5 .... 1 ..... 5 .. ., ... 19 ... I .... Sc4o9l ............................ l .. ...... 11 ........ ..l. ............ 1•1 ................ I ..... 2.4.7 .... l .... 22 ....... l ....... 1~ ........... ..1. ..... ~ ...... .1. .. ... 241.. . .. .. .. 11 ..... ........... ~ .............. : ........ l ..... 1.• ............... •~- ........ l. ...... D ..... ... ... l .... Suf..ficie.nt .............................................. , ... .... ........ ........... ... .. 

...... 0. ..... ..... !+ .. ·\ 19 . Ii ff ........ 2.?4, ... j ... 19 ....... j ....... ~; · "·" ·"··· ...... ~CM. ...... 1 ...... 248 .. ...... ~ ........................................ l ..... lt ............. 11 ... .. fl .......... D ....... . 

.... 7 .......... .5 ....... l~ ....... .P .... .. M:1.up:l),Y .............. .. 

... JL ........ 5 ....... 16 .. .... ........... . 

ii 

Ii 

. ...... 0 ....................................... ....... 1.1 . . .............. 11 .............. .D... ........ _ ... Suffi.cient.~ ... used. .. bJr ... sev.el:'al ... familie~;. ... . 
"' . 5o"• .. .v:. J 

...... 11 ............. : ............ · .................. ......... .... .clouq . ........ :_ ............. . !l9 t. .. us.eci ..... ...................... ........... ....... ..... ...... .................. .-... (.~;\ 

..... 2.52 ....... 1.6 ............. " ··· .............. ~ ............. 246 .. 

..... .2.52 ...... ~12 .............. ~ ............. ... ... ~4M ....... . : .... 24.7. . 

ii 

ii 

.. ... 9 .......... It .... .. 19 .. . .. .. .... ij ............... .................. ...... .1 ...... 0 ....... C.l.ear. .......... D.. .... .......... Suf.f.i.cient. ... .... ............. ....... ........ .............. ..... .. .. ... .... .. ............ . . .• ·, . ... 2.52 ....... 21 .............. ~ ................... ~6M .. ........... 2~.b .. u 

. 10 ........... 4 ..... .19 .. 

... ll ........ ... 5 .. .J. 19 .. 

It 
·~ 

• It I If '1.. .. - n If . ~• h'?I:\ ~- •".:" ""; ; 
. ..... .. . , ..... j .. ............................ .. .......... ...... .............. s.ulp.u.1,u;. ····"'-"•············ ..... ........................ ... ........... ... ... ............. ,. ............ .... ~ .,·,.;:: · ................. .. 

. \ .. 

. ..... 8.t •. ... Mar.t~ .... :: ....... 1 .... ..1.1 ....... ci.ea.r .......... D .. · -· ·· ····· c· .......... !• ..... .... dep.th. ... to. ... bedJ:~- -~own. ................... . 

. ............ ~ ............. , .... ..1. .... 2.48 ....... 12 ....... ....... ~ ............. ...... ~ ............. 24.2.. 

. .. .. .2.5l .. .. 1 .... 4.j ....... J .... N:F •. A. .. ! ....... ~5. :lL . .l ...... 2i10 .. 
"f 

······· · · · ·••·!·••· · ···•·•I·•• · •••·•••· 

' 

.... , ... ··· i·· ..... 

... 
I' 

··············•···· ····· ~:.· h ········ · ·· 

: . 
1
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