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INTRODUCTION 

This report deals with the ground-wn.ter conditions of a 

township in the province of Ontario investigated by the Geological 

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

on individual townships of Ontario. 

All nvailable 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 genlogy, the surface depesits 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 

in the area. 

Publication •f Results 

The essential informa.ti~n pertaining to ground-water 

conditi•ns is being issued in reports covering each township 

investigated in the pr~vince of Ontario. These reports, as published, 

will be supplied directly to the proper municipal and township 

authorities. In addition, pertinent data on wells investigated in 

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

compilation sheets will not ordinarily accompany the rep~rts, as, 

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

in individual wells may receive the information upon application 

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

this information the request should spe~ify lot, concession, owner's 

name, and appN:iximate location of the well -~ at house, at barn, in 

pasture, etc. 

With each report is a ma.p consisting of tw:o figures . 

Figure l shows the .S'Ul"i'ace deposits -that will be enoountered 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 locat i on . 

GLOSSARY .OF TERMS USED 

Alluvium. Recent deposits of clay, silt , sand, grave l. 

and other material deposited in lake beds and in flood- plains of 

modern streams . 

Aquifer . A por ous bed , lens , 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 dr~~ . South of a line drawn between 

Midland , on Georgian Bay, and Kingston , the bedrock consists mainl y 

of sedi.roontary 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 have the some elevation above mean sea- level. 

Continental Ice- she0t . The great, broad ice- sheet that 

covered most of tho surface of Cunarla many thousands of years ago. 

Escarpment . A cliff or relatively steep slope separating 

two level or gently sloping areas . 

Effluent Stream. A stream that receives water from a 

zone of saturation, 

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

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

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

unconsolidated ·Jna.terials that were deposited by the continental ice

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

of stratified drii't , and scattered boulder~ nnd ·rock fragments , 
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Scvoral forms in which glo.cio.l drift occurs a.re cs follows: 

(1) End Moraine (Terminc.l Nro ro.ine). A moro or less 

discontinuous ridge or serios of ridges consisting of gl~cial drift 

that wo.s laid down by the ice o.t the margin of a. moving icc~sho8t. 

Ols surface is chuructorized by irregulo.r hills ~nd undro.inod bo.sins. 

(2) Ground Moraine . A widely distributed moro.ino 

consisting of glacial drift dupositod bcnoo.th o.n ice-shoot. The 

prcdomino.nt mn.torial is till, which is clay containing stenos . The 

topography may vo.ry from flat to gently rolling. 

(3) Kame Moraine . Ass "'rted doposi t.s of so.ndy mid gro.vclly 

stro.tifiod dri~ lo.id down at or closo to the ico mo.rgin. Tho 

top~graphy is similar to tho.t of o.n end moraine . Kame terro.cos o.rc 

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

flo.t -bottomed vo.lleys, 

(4) Drumlin . A smooth ovo.l hill tho.t has its long axis 

parallel with the direction of ice movement at tho.t plo.ce . It is 

composed mainly of till. 

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

discontinuous ridges of stratified drift deposited by o. glo.cia.l stream 

that flowed beneath the continento.l ice-shee.t_ or in deep crcvc.s-s-e s 

within it. It is composed m~inly of sand and gravel . 

(6) Glacio-fluvial Deposits , Silt, so.nd, o.nd gruvel 

outwash deposited by streams resulting from the melting of the ice

sheet. 

(7) Glacio-lo.custrino Deposits . Clo.y, silt, and sand 

deposited in glacial lakes during tho retreat of the ice-sheet, The 

clay depo~its are commonly very distinctly stratified in layers a 

fraction of £\11 inch to one or more f oet in thickness; eQch layer 

is believe.d -to represent deposition rturi.ng on.e summer SBnson o.nd one 

winter season. 
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( 8) Kame. An isolated mound or c onica.l h.ill composed 

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

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

(9) Marine Deposits. Deposits le.id down in the sea 

during the submergence that follOV'red the withdrawal of the last 

ice- sheet . They consist chiefly of clay , s~l t , e.nd sand, · and have 

emerged beaches of sand and eravel associated with them . 

(10) Shoreline , A discontinuous escarpment that indicates 

the former mnrgin of a glucio.l lake or sen . It is o.ccompa.nied by 

scattered deposits of snnd and gro.vel located on former beaches nnd 

bo.rs . 

Ground Hater • Sub-surface water in the zone of saturation 

below the water- table . 

Hydrostatic Pressure . The pressure that co.uses water in 

~ well to rise above the point o.t which it was first encountered . 

Influent Streo.m. A strerun tho.t feeds water into a zone 

of so.turation . 

Impervious or Impermeable . Beds such a s fine clays or 

"•sho.le a.re considered to be impervious or impermeable when they_ do _not 

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

Pervious or Perme able . Beds are pervious .or permeable 

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

as, for example, porous sand , gravel , and sandstone. 

Porosity, The porosity of a rock is its property of 

containing interstices or voids . 

Pre-glacial Land Surface. The surface of the land as it 

' 
existed before the ice- sheet covered it with drift . 

ReceIJ.t Deposits . Deposits that have been laid down by 

the agencies of water and wind since the disappearance of the 
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Unconsolidated D0posits. Tho mo.ntlo or covering of loose,, 

unccmcntod mutoria.l overlying the bedrock. It consists of Glo.cio.l 

or Recent deposits of bouldors,, gro.vol, sand, silt, a.nd clay. 

Wnter-tnble. The upper limit of the po.rt of the ground 

sa.turo.ted with wntor. Thia mo.y be neo.r tho surfa.ce ?r mo.ny feet 

below it• Wa.tcr ma.y bo retc.inod a.bove the ma.in wa.tcr-to.ble by a. 

zone of impervious mntcriulJ such wa.ter is suid to be perched and its 

upper limit to be a. porchud wo.tor-ta.blo. 

Wolls. Holes sunk into the ground so a.s to obta.in o. 

supply of wa.tEJr. Whan no wa.tor is obto.inod they a.re referred to a.s 

dry holes. Wells yielding wnter a.re divided into four clnsses: 

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

undor sufficiEJnt hydrostatic pressure to flow above the surface of 

tho ground a.t the well. 

(2) Non-flowing Artosia.n 1/Ye lls. Wells in which the water 

is undor hydrostatic pressure sufficient to ra.iso it above the level 

of the uquifor, but not a.bove the level of the ground nt ~he woll. 

(3) Non-o.rtes ian Wells . We lls in which the wo.ter <loes 

not rise a.bove the wo.tcr-tuble or tho a.quif6r • 

(t) Intermd.ttent Non-a.rtesia.n We lls. Wells thnt o.re 

gonorally dry for ~ pnrt of ench year. 

Zone of Snturntion. The part of tho ground,, below a 

wo.tor-to.ble that is saturated with wntor. 

Almost all the wn-W ar ·recovered from bcnet'tth-the .. .earth 1 s 

surfnce for both domestic and ·industrial usos is meteoric watEJr, that· 

is,, wo.ter derived from the atmosphere. Most of this wo.ter reaches 

the surface us ra.in or snow. Part of it is carried off by streruns; 

part evnporntce either directly from tho surfnco: ond from the upper 
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:mo.ntlo of tho soil or indiroctly through tra.nspirution of plunts; thu 

romo.inder infiltrates into tho ground to bo added to tho gtound-wntor 

supplios . 

Tho proportion of tho total procipita.tion th~t infiltrates 

from tho surfuco into the zone of sr.turution will dopo'nd upon the 

surfo.cc topogro.phy and th0 typo of soil cir surfn.co rock . Hore wo.tcr 

will be. ubsorbed in so.ndy or gravelly o.roo.s , for exo.mple, tho.n in 

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

o.reo.s than in those that o.re relatively fleet . In sandy regions where 

relief is grea.t, the first precipitation is absorbed and run-off 

only commences o.fter continuous heavy ro.ins. Light rains falling 

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

absorbed by growing plo.nts. The quantity ~f moisture lost through 

direct evo.pora.tion depends largely upon temperature, wind, and 

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

be recharged by influent streams co.rrying run-off from areas overlain 

by relatively impervious material. 

Because of .the lurge consumption of ground wo.ter in 

settleq areas, it mo.y seem surprising tho.t precipitation c~n furnish 

and adequo.te supply . However, when it is borne in mind that a lo.yer 

of water 1 inch deep over an area of 1 squ~ro mile a.mounts to 

approximo.tely 14,520, 000 imperial gallons, and that the nnnual 

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

will be seen that each yeo.r some 435,600,000 imperial gallons of 

water falls on each square mile , Al though it would be impossible 

to determine the unnua.l recho.rge .-:of the ground.JWa.ter supply of the 

urea, if it were assumed that only 10 per cent of the total 

precipi ta.tion,. no.mely 43~,000 _gallons, is contributed to the 

zone of saturation, it will be seen that the annual recharge for 

the entire area. would be n. very la.rge volume. The annual consumption"' 
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of wa.tcr in o.11 o.roo.s invostigut0d is not kn~Nn . but un estimate for 

some restricted o.reo.s, bn.sod on per co.pita. consumption, shows it to 

be only about one-tenth of the ~nnun.l r0cha.rg0 us Gstimo.tod a.bove. 

In most regions of thu world whero precipitation is 

effective there is c.n underground horizon known us the ground-vmter 

level or wo.tor-tublo. which is tho upper surfo.co of the zone of 

saturo.tion . The wo.tor"."to.ble commonly is o. subdued r .:;plicu of the 

surfo.co topogrttphy . The wr.tcr tho.t enters from the surfuco into 

the unconsolid o.tod deposits c:nd rocks of the eo.rth is drawn down by 

gr avity to whc..: r o it r oaches the zono of sr.turo.tion or comos in 

contact with a relatively impervious lnyer . Such u lo.yer mo.y stop 

further downwo.rd porcolo.tion, resulting in perched water nnd creating 

u porchod wator - tnb lo • If a wo. te r - tub lo is a.t or neur the surface , 

there will be o. lake or swa.mp; if it is cut by o. vr.lley, there will 

be o. stre£1Ill in tht, valley. The terms influent lmd effluent are used 

with refe rence to streams nnd their rolo.t ion to the wutor-to.ble , An 

influent stron.m flows o.bove thu wo.tcr- tuble a.nd feeds vmter into the 

zone of saturation; o.n effluont stream flows o.t or belryN the water-

table o.nd receives wo.tor from tho zone of saturo.tion. An effluent 

stream may become influcnt c~nd eventua.l ly dry up if the wo.tcr- table is 

lowered suffici<:Jntly. The ground vrater in the zone of snturo.tion is 

almost constantly on the move percolat ing towards some point of 

discharge ,, which mo.y be c. spring or o. pumping well . 

All rocks nnd soils arc to somo .degrc& porous , thut is , the 

individual grains or purticles of wh ich they o.re composed are partly 

surrounded by minute interstices or open spacc)S tha.t form the 

receptccl cs and conduits of ground --wc.t.ru:..__ In most rocks o.nd soils 

- --the -·Urterstic.es CU'e connc-cted u.nd large enough for-t"he wrrteT--t"o-nrove 

from one opening to onother . In some rocks or soils,, however ,, . they 

arc la.rgcly isolo.ted or too sm£1.ll to allow movcm&nt of water . The 
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porosity of c. ·mo.tcrio.l vo.ri.c.;s diroctly with thu size o.nd number of 

its intorsticus, which in turn depend chiefly upon the size , sha.po, 

o.rro.ng~ment, and degroo of assortment of tho constituent po.rticles. 

Horizons with in thu eo.rth 1 s crus t of fine-gro.ined rock such a.s 

sho.le, limestone or dolomite , or unconsolioo.tcd clay or silt , may 

hu.ve such srnnll interstices thc.t the contained wa.ter will not f l ow 

rco.dily and wells penetrating them may derive little or no water from 

thom. Such horizons a rc considered impervious . Bods of more 

coo.rso-gro.incd mo.toricls such o.s so.nd, gro.vol, or sundstone have 

greo.tor porosity o.nd readily yield their wo.tors _to we lls. They aro 

co.llod wo.ter-beo.ring bods or ci.quifcrs. A clean wo.tor -beuring gro.vol 

is ono of tho best sources of water . This is true whethe r the water 

is derived from the zone of so.turo.tion·or f r om o. bed of gro.vol 

confined above , between, or bel01N bods of l ess pervious i:mtorial ~ 

Conso1ido.tcd roc ks usually considered to be impervious may 

sometimes produce wc.te r in r elct ive l y good supply from opcnin~ s 

within them of primo.ry or socondo.ry origin . Those of prL~o.ry origin, 

origino.l intersticbs, wo re created when the rocks co.me into exis t ence 

us a result of the processes by which they were formed ; e . g . bedding 

planes , and intorgronular spa.cos . Se condc.ry interstices comprise 

joints onrl other fro.cture openings, solution openings , and openings 

producod by several processes of minor i mportance, such o.s the work 

ofpl.Ant-a and anirnn.ls , mechanical erosion, o.nd recrystc.:..llization; all 

of these involve movement of a type that o.cted ~fter the consolidation 

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

supplfos o.ro the original interstices , next to them a r e the fracture 

and solution openings . 

Tho most common wells and those tho.t in drift-covered areo.s 

yield the largest nggrego.te supply of ground wr.ter arc water-table 

wells . These are we lls tho.t derive their wn.ter from the zone of 
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so.t ura.tion . M.o.ny sho.ll ow walls bocomo dry during the late sm7!Illo r 

nnd vrinto r, or during periods of extreme drought . In most case s 

this is duo to the lowering of the wnto r - tnble b el ow the bottorn of 

tho well . Tho grouping t oget her of n number of wo.t e r - to.ble we lls 

within n limited o. ren wi ll o. lso l ower the yi eld of c.ny one of the 

we lls . This i s es pecinlly true of wo.to r - producing fo r mo.tions of low 

pcr moo.bility . When o. we ll ponetro.tes o.n aquifer confined by 

i mpervious beds , wo.ter will bu fo r ced upw-o. r d by hydrosto.tic pre ssure 

exerted at the p.oint whor e the we ll enters the o.quifo r . If the 

hydrostatic . pressur e is gr eo. t enough to f orce t he wo.ter to or 

o.bove the surfo.cu, a. f l owing we ll is f ormed . 

Springs o.re formed whe r e the wo.tor- t ublo, or some wa.tor

boc..ring aquife r , outcrops o.t the surfo.ce of thu ground. ·The wo.te r 

emerging from wo.t er - to.bl o s prings is free-running w!.tor ·f lawing 

down tho gro.dient of the wnt or - tablo. In mo.ny co.sos those spri ngs 

occur o.';s slow seeps o. long the steopor slopes of strcruo. valleys . A 

lo.rge nmnber i n one o.roo. could ma.int o.in u swo.mp . A group of 

pdrmo.nont springs occurring in ono o. r oa. coulrl provide suffici<mt 

wo.to r to mo. i nto.in o. l o.ko or form the source of n strerun. 

GENERAL DIS CUSSION OF GROUND- WATER ANALYSIS 

The mi ne ral o-orlont of ground wc..tcr is of interest to mo.ny 

bes ides those iridustrfo s seeking ''ro.t er of specific qua lity . Both the 

kind o.nd quantity of mi ner 0;l mo.t te r dissolved in no.turO.l wo.ter depend 

up~n t he t exture o.nd chemico. l compos ition of the roc ks wi th which the 

wat er ha.s been in contact . Pollution is Cf..l.Use d by conto.c;:t with 

organic matter or its decompositi on products . .An~lyses of we ll waters 

for minero.l c ontent o.ro mad& by the Mi ne s Bro.nch, Depo.rtmcnt of i1fj_nes 

o.nd Technical Surveys , ottQ.wa . 

In o.ny given o.reu, an attempt is l11£1.de to secure srunple s 01' 

wo.tcr r opr osentutivo of o.11 majo r aquifers . The quantitie s of t he 
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vo.rious constituents for which tests o.ro mo.do o.ro given o.s "po.rts 

per million 11
, which re furs to the proportion by wo ig~ht of oo.ch 

constituent in 1 , 000 , 000 po.rts of wo.tor . 

The following minor£\l constituent s o.re those commonly · 

found in no.turo.l wo.tors in quantities sufficient to ho.vc o. 

pro.ctico.l offoct on tho vo.luo of tho wo.ters for ordino.ry uses: 

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

o.ny rock- forming silico.te , o.lthough its chief source is tho feldspo.rs . 

It is cor.u'lonly dotermim,d in the o.no.lysis of wutor for use in steam 

boilers , o.s silica is clo. ssod us o.n objoctiono.blo encrustnnt . 

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

ground wo.tor is the solution of limostono , gypsum, o.nd dolomite. The 

corrunon compounds of co.lcium o.re calcium co.rbono.te (Co.C0
3

) n.nd calcium 

sulpho.te (Co.804 ), noithor of which ho.s injurious effects upon the 

consumer, but both of which co.use h£\rdnoss and , the former , boiler 

sec.lo . 

W~gnosium (Mg) . The chief source of mo.gnesi~n in ground 

water is dolomite , o. co.rbono.te of calcium unn magnes ium. The sulpho.te 

of mo.gnesiurn (Mgso4 ) combines with wo.ter to form Epsom-salts . (MgS04 . 7H20) , 

und rendors the wo.te r unwholesome if pr esent in largo a.mounts . 

Sodium (No.) is found in c.11 no.turo.l wo.ters in vc.rious 

combin~tions , though its so.lts constitute only a smo.11 po.rt of the 

toto.l dissolved mi no ro.l matter in most wo.ters in humid r0gions . Sodium 

salts mo.y be present as a result of pollution by sewage, or of 

conto.mino.tion by soo. wo.tor either directly or by tho.t enclosed in 

sediments of marine origin. Modero.to quantities of these so.lts ho.ve 

little effect upon the suitability of a water for ordino.ry uses, but 

wo.tor conto.ining sodium in excess of about 100 po.rts per million -must 

bo used with care in steam boilers to prevent .foo.ming . Vfotors 

containing large qunntities of sociium sQlts uro injurious to crops 

and are , therefor e , unfit for - irrigation . The quantity of sodium salts 
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may be so largo as to render o. wo.ter unfit for nearly o.11 uses . 

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

the alkaline feldspars ond micas . It is of minor significance and 

is sometimes included with sodiu..m in a. chomico.l a.nalysis . 

Iron (Fe) is o.lmost inva.rio.bly present in well wo.tors , 

but ro.rely in la.rgc amounts . So.lts , or compounds, of iron a.re 

dissolved from rnn.ny rocks a.s wa ll o.s from iron sulphide deposits 

with which the ground wa.ter comes in canto.et . It mo.y a.lso bo 

dissolved from well co.sings , wo.to r pipes , o.nd other fixtures in 

quantiti es largo enour;h to be objoction£l.ble . Upon exposure of the 

water to the atmosphere, dissolved iron sepo.ro.tes ns the hydrated 

oxide that imparts a. yellowish brown discoloro.tion . E:xcossivo iron 

in water causes staining on porcelain or cno.me llod ware c.n" renrlcrs 

the water unsuitable for laundry purposes . Weter is not considered 

drinkable if the iron content is mor e than 0 . 5 po.rts per million. 

Sulphates (so4 ) . Deposits of gyps um (Co.S04 . 2Hz0) a.re the 

principal source of sulphates dissolved in ground wo.ter ; soluble 

sulphates, chie f ly of magnesium and sodium, a.re other sources . 

Sulphates cause perill!lnent h~rdnoss in wo.t cr c..nd form injurious boiler 

scale . Sodium and mn.gnesium sulphates a.re lo.xativ'e when present in 

quantities of more than 900 parts per million . 

Chloride (Cl) is derived chiefly from organ).,c :materials or 

from marine rocks o.nd sediments . It occurs usually o.s sodium chloride 

and less commonly as co.lciwn chloride and mo.gnes ium chloride . Sod ium 

.chloride is a charo.cteristic constituent of sewage and a. 10.co.lly 

abnormal amount suggests pollution . Howeve r , because chlori0es mo.y 

be derived from many sources , such o.bnormo.l quantities should not, 

in themselve s , b e taken o.s positive proof of pollution . Chlorides 

impart a salty to.sto to water i f they are present in excess of 300 

parts per million . 

Nitrate s (N03) o.re of minor importance in the _study of 

ground wo.ter . Re latively lo.rgo quantities in o. wuter mo.y represent 
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~ollution by smvo.go 1 or dra.ina.go f rom bo.rnya.rds , or even f rom 

f0rtili.z ed fields . It is recormnendcd tha.t o. bc,ctoriologico.l test 

be rno.dc of wo.tcr showinf; an a ppr eciable n i trate cont ent if it is to 

bo used for domest ic purposes . 

Co.rb ono.te (C03) forms o. large pe rconta.go of the solid 

c ompounds held in solution by t he o.ve rago grounr' wu.tur . ·Th e two 

chief sources ar o the decomposition of feldspars El.Ild the solution 

of limestone by water ca.rryin~ ca rbonic o.cid in solution, which 

i s tho pr im~ry ugont in rock decomposit ion . Thoy o.ro i nnicated 

in the to.ble of a.no.lyses o.s ulka.lin1t y . Co. lcium o.nd mo.gnosillln 

co.r bono.t os co.us e hardne ss i n wo.tor , whe r eas sodium carbonate cc.use s 

softness . 

Bico.rbono.tu (HC03 ) ~ Curbon dioxido dissolved i n wat er 

r ondors the i nso l ub l e calcium cmd mo.gncs i um curbona.tes soluble o. s 

bicarbonates . Boiling r ovorsos the process by changing the bicurbonut es 

i nto insoluble carbonates , wh ich f orm u coo.ting on tho sides of 

cooking utens ils . 

Totn.l Dis sol ved Solins (Residue on Evaporation) . The t 0r m 

is o.pplied to the r e sidue obtained when a s runple of vmter is evnporated 

to dryness . Waters are cons idered high in dissolved mineral _solirts 

when they contain more than EillO par ts per mi l lion, but may be accepted 

f or dome stic us e up to that_ point if n o bett er supply is avai lable . 

Residents , accustomed to the wate r s , may use wate rs that carry well 

over 1 , 000 pu.rts per million of total dissolved soli-.:i_s without 

inconvenience , although persons not used to such highly mineralized 

waters wouid find thorn objectionable . 

Ho.rdm; ss is a condition imparted -- to waters chiefly by 

dissolved calcium and magne sium compounds . It here rofers to tho 

soap- destroying power of wate r , tho.t is , the pmver of the water 
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first to use a. cer ta in a.mount of soa.~ to procipitnte thu a.bovo 

compoun· s b0fore a. la.thor is proctucocl . T~o hf.lrdnc ss of wa.tur in 

its original sta.te is its tota.l hurdnuss . Pc r ma.nunt hQrdnLss r oma.ins 

a.ft e r tho wo.to r hus bcon boiled , a.nr1 is co.usud by mine ra.l so.l t s that 

ca.nnot bo r emoved f rom solution by boiling . It can bo reduced by 

trcuting the wa.tc r with na.turul softeners , such a.s run..~onia. or sodium 

ca.rbonate , or v-.r i th mo.ny monufo.ctur ed softeners . Tomporo.ry hardnes s 

co.n bo e limi nated by b oiling , and is duo to the presence of 

bica.rbona.tos of co.lcium o.nd no.gnosium. Wat e rs containing large~ 

qua.ntiti es of soCium co.rbona.te tha.n of calcium a.nd magnes i um compounds 

a.re sof t , but if tho la.tter compounns are mor o n.bunrla.nt the water is 

hurd . · The following ta.blo 1 ma.y be used to i ndicate tho degree of 

hardness of a. wa.tor : 

Tota.l Hnr d.nsirn 

Parts per million 

0- 50 
50- 100 

100- 150 
150- 200 
200-300 

....................... ....... .. ...... ... .. ... . ' ............... . .. ............................... 
e • . · , • • • • • • • • • • • • • • • • • • • • • • • • • •. • • 

•••• • •••••••••••••••••••• • • • • •• • 

Cho.ro.cter 

Very soft 
Moderutuly soft 
Slightly ho.rd 
l•!Iode ro.t~ly hard 
Ha.rd 

300 a.nd over •••••••• • •• •••••••••••••••• Very ho.~d 

1 
Thresh, J . C. , and Beal e , J - F. ; The Ex~mina.tion of ~o.ters o.nd 

Wa.t e r Supplies , p . 21, London ; 1925. 
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PART II 

WJLLIAMSBURGH TOWNSHIP, DUNDAS COUNTY, ONTARIO 

PHYSICAL FEA. TURES 

Williamsburgh township is in the southoast part of Dundas 

county and has an area of approximately 99 square miles. The town

ship extends along the northwost sido of tho St. Lawrence River from 

a point 1£ miles west of the town of Morr isburg to 7! miles east of 

the same municipality. The town of Morrisburg , the largest community 

within the township, lies about 105 miles west of the city of Montreal. 

The topography of the greater part of 1~Jil liamsburgh town

ship is that of ground moraine . It is rolling or undulating with no 

main topographic features . An area of flat-lying marine sand and 

clay extends south from the north boundary innnodiatoly cast of 

Winchester Springs, to the area about the comraunity of Williamsburg. 

The areal extent of this sand-clay plain, which constitutes tho largest 

"flat" in the entiro township, is approximately 10 square miles . A 

number of small, clay till ridges, projecting through tho sand and 

clay, provide the only relief in tho aroa . Tho general trend of the 

topography varies from north-south to south 10 degrees west . Bedrock , 

which consists of flat-lying Ordovician sedimentary formations, is 

exposed in a fow, scattered outcrops in the north part of tho township , 

The depth of overburden is such that excopt in the north part of the 

township, bedrock docs not exort any groat influonco upon the topo

graphy. 

A poorly marked divide between the basins of the Ottawa 

and St. Lawrence Rivers crosses the ceutro of the township in a 

southwesterly direction. Tho divide crosses Highway 19 about li 

miles south of the community of ~lillirunsburg and intersects the cast 

boundary of the township in concession VI . 

Both sides of the divide arc drained by numerous , small 

creeks whoso directions of flow aro controlled to a groat extent by 

the trend of the topography• The crooks, south of the divide, empty 

directly into the St. Lawrence River whereas those on the north flow 
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into South Nation River and thonco to tho Ottawa. Hoasic Crook, 

possibly the largest in the township, empties into the St. Lawrence 

River 1 mile east of the town of Morrisburg . The fact that swamp 

deposits cover 25 per cont of the township is an indication that the 

surface drainage is relatively poor. 

The township as n whole has o. roliof of moro than 75 feet. 

It ranges from altitudes greater tho.n 300 foot above soa-lovel in 

several localities in the northoast part of tho township to loss 

than 225 feet at the St. Lawrence River in the southoast corner. 

Graphs have boon prepared depicting the monthly precip

itation from 1947 to the end of 1950, as measured at various motoor

ological stations in the area about Matilda township, and tho 

fluctuations in the water- table as measured at an observation well 

near tho town of Morrisburg. Data for the latter wore provided 

through the courtesy of the Ontario Department of Minos. 

From the graph, it will bo noted that, during the months 

when the ground is not frozen, the elevations of the water-table 

depend, to a largo 8xtont , upon the a.mount of precipitation falling 

upon the area. In general , the lowest nmount of precipitation occurs 

during the months of August and September, and it is during this time 

that the water-table shows a steady decline, reaching its lowest 

point commonly in the month of October . 

In the subsequent months , there o.ro periods of considerable 

precipitation. Howevor, because the frozen condition of the ground 

prevents downward percolation of water and because much of the pro-

c ipitation is in the form of snow , the vmtor-table remains low during 

the winter months and does not commence to rise until the end of 

February. 

The highest elevat ion of the wnter-table is reached during 

the months of May and Juno. This is probably duo to the supplement

ing of the normal prec ipitation with water produced by the melting 

of the snow and ice accumulated on tho surface during the winter 

months . 
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GZOLOGY 

Bedr ock Formations 

The townsh i p , v1h i ch i s l oco.t od wi t h in the Otto.vvo.-St. Vrnr onc o 

lovJl o.nd , i s underla i n by P 2.l c.oozo i c rocks of Ordovi c i o.n o.go . In most 

cases the r ocks o.r o f l a t-ly i nc or c;entl y undul o.t inc with no gener a l 

d i rec tion of s tr D<e or d i ) . 

1 
T_l.BG OJT FORrl'.TIOIJS 

Ero. Pe r iod Sub- epoch Forr.12.t i on Th i ckne ss Lithol ogy 
( foot) 

Trent on and Ot tawa 690-? 00 Limostono \'J ith 
Bl o.ck Ri ver o. little shal e 

o.nd some sand 
a t bo.so 

Di sconformity -
Ordovi c i an 

St . J: 'io.rtin 20-155 Impure liii10st one 
Cha.zy Rockcl iffe 150-165 Sho.l e with s and-

s t one l ens e s 

Pa.l o.oo zo ic Disconformi t y 
-

OXford 2·'.hO (!) Dol or.1i t e with a 
litt l e shale a. t 
t op 

-
Beckman town 

1'1Ia.rch 30( +) I n terbodded sand-
s t one ~nd d ol omit e 

Ordovic i o.n 
or 

Cambr i:ln Nopean u:;:i to 500 Sandstone 

Gr oa t Unconformity 

Crys talline l imo-
Pro cambrian Grenvi l l e s t one, qua rtzitos , 

( .:..rchea.n ) o.nd me t amor phic 
r ocks ; o.s s oc i a t ed 
Gr anite and 
r;r a.ni t o cne i s s 

J, ,. l ' -, "~ l ~ t1 Ott St Lo. L l d 0 t . d .1 l son , ... . J!j .: '-""'o ocy or ie a.wa- • vir onco orJ an , n ::i.rio an 
Q,uobec; Geol. Surv ., Ca nc.da , Ilom . 2-U , p . 9 (l9lb6 ). 

Hilliarnsbur gh township i s undo rlo.in by several fo r mo. t i ons , of ·which 

t he Ot to.wo. comes to the surfo.co or directl y underlies the Qr ift i n t he 

entire townsh i p exc ept for t he southe~s t cor ner and ex t r eme south po.rt where 

its pl a c e i s t o.ken by t he S t . IIo.rtin formo.t i on . A number of sno.11 c;mtc r ops 

of t he Ottawa fo nna tion occur i n tho nort hoc.s t po.rt of the town~hip . 
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Unconsolidated Material 

The typos of unconsolidated material occurring in tho 

township, classified according to their origin and arranged in 

order of their deposition from oldest to youngest , arc as follows : 

glacial , marine , and Recent . 

The glacial drift that covers approximately 86 per cont 

of tho township occurs chiefly as ground moraine . The ground moraine , 

consisting mainly of clay till, is composed largely of mo.torial de

rived from the underlying Palaeozoic rocks and contains mo.ny boulders 

and rock fragments of local origin . Tho unwoathorod till varies from 

a bluish groy, compact , unstratifiod clay till to a dark brownish , 

looser , sandy clay till . An oxcollont section of clay till occurs 

along the oast branch of Hoo.sic Crook about 1 ffii l o south of the C.N.R. 

tracks . Hero the crook has cut a 15- foot vertical faco in tho till 

disclosing boulders of lir.lostono and crystalline rocks up to 12 inches 

in diameter embedded in a clo.yoy matrix . Nunerous , artificial ex

cavations on tho outskirts of tho town of Morrisburg havo oxposod 

clay till at various depths . Information obtained from numerous 

woll owners indicates that tho considero.blo areas of swmnp lands in 

tho township aro underla~n by clay till . This is excellent ovidonco 

of the rolativo impermeability of the till . Thin layers of till 

reworked by the invading marine waters of the Chnnplo.in Soa , and 

thicker doposi ts of marine so.nd and gravel occur on tho northv~ost 

flanks and tops of some of the higher ridges . They a.re froqu0ntly 

associated with accumulations of largo boulders . 

Tho invasion and subsoquont wi thdravm.l of tho Champlain 

Sea, which followed the retreat of tho ice- shoot in tho region , 

formed a variety of deposits of marine origin . The largest of those 

is an aroa of flat- lying clay and sand extending from Winchester 

Springs south to the comm.unity of 1'Jillio.msburg in the northwost 

part of the township , Smaller o.roo.s of tho sOJJ.e materials occur 

throughout concessions VII and VIII . An irregular deposit of marine 

clay ex t ends along the northwost bank of tho St . Lo.wronco Ri ver from 

the east boundary of the township wost to within 1 mile of Morrisburg . 
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Recent beds of fine to coarse sand , formed during earlier 

and higl10r stages of the St. Lmvronce Ri vor, oxtond a l ong the north-

west bank of the river, in tho scuno gonoro.l aroo. ns tho mnr i no cl ay . 

The a lluvium overlies much of the mo.rino ma. torio.l in tho nroa :md 

i s continuous with simil ar deposits to the cast in o.djo.cont Osnabruk 

township. They aro bounded on tho north by o.n irregular, form.or 

river bluff whoso elevation is npproxir.1Cltoly 248 foot above sea-lovol. 

A number of dunes , whoso r,1atorio.l 1.vo.s probably derived from tho nl-

luvial sand , occur a.l ong the bnso of this bluff. In the vicin i ty 

of Ri vorside and Enst Uilli0Ji1sburg , ridges of clay till , pro j ecting 

o.bovo tho surrounding so.nd o.nd clay, probabl y existed as islands 

when tho river was at a higher ol ovution . 

No beds of glncio-fluvi nl or i gi n nro known to occur in the 

township. In other townships loco.tod ·within the Otto.wo.-St. Lo.wronco 

Lowl ands , bods of this typo ho.vo been found to bo l ocated mainly in 

valleys between the higher clny till ridges o.nd buried beneath a 

covering of marine sand , silt , and clo.y . The flost likely l ocation 

for gl ac i o-fluvi al mater i al in Mnt ildo. township o.ppoo.rs to be 

beneath the marine clay and so.nd occurring in tho \'Jillinmsburg-

Winchester Springs area . 

Va r io. tions in tho thickness of the drift throughou t tho 

township were determined in r,mny loco.li ties from tho dnto. compiled 

from n number of wells tho. t vvcro reported to ha vo one oun to rod bod rock. 

The following table i ndicn tos the minimur.J. o.nd Tiaximum thicknosses of 

drift i n some of those localities. 

Minimum nnd max ir.lUii1 Min i mum o.nd maxirnum 
Concession Lot thicknossos of drift Concession Lot thicknossos of drif t 

(foot) (foot ) 
- -

I 1 30-? I 19 15-30 
- -

I 4 15-99 I 22 13-30 
- -

I 7 11-38 I 25 16-78x 
- -

I 10 17-? I 28 12-? 
- -

I 13 22-49 I 31 14- ? 
- -

I 16 28-41 I 34 14-70x 
~ 

I 37 13-32 
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Concession! 
Minimum and mo.x imum Minimum and maximum 

Lot thicknossos of drift Concession Lot thicknossos of drift 

I (feet) (foot ) 

II 2 17-30 IV 25 18-? 

II 5 8- 48 IV 28 17- 60x 

II 8 12-? IV 31 11-50 

II 11 11-33 IV 34 12- 27 

II 17 13-47x IV 37 6- 22 

II 20 5- 43 

II 23 12-26 v 2 14-33 

II 26 19-7lx v 5 18-? 

II 29 13- 45 v 11 18- ? 

II 32 22- ? v 14 12-28 

II 35 35- ? v 23 10-25x 

v 26 32- ? 

III 3 19-43 v 29 22- 40x 

III 6 9- 26 v 32 10-? 

III 9 17-28 v 35 16-? 

III 15 6- 21 

III 18 15-? VI 2 11-? 

III 21 21- ? VI 5 19-35 

III 24 23- ? VI 11 11-28 

III 27 8- 66 VI 20 10- 2lx 

III 30 18-? VI 23 20X_43X 

III 33 22- ? VI 26 16-33 

III 36 20-? VI 29 18-? 

VI 32 14-20x 

IV 1 15-30 VI 35 2X_l8X 

IV 4 14-35x 

IV 7 21- ? VII 3 12-? 

IV 10 20- ? VII 6 2x- ? 

IV 13 18-36 VII 9 15-28 

IV 19 27- ? VII 12 9X- 22X 

IV 22 19-28 VII 15 16- 27 
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Minimum 3.nd maxir.1um I Minimum and maximum 
Concession Lot thicknossos of drift Concession Lot thickncssos of drift 

( foot ) ( feet ) 

I - -

VII 18 13- 53x VIII 10 10x-18x 
I 

I 
- . -

VI I 24 16x-2lx VIII 13 17- ? 
-

I 
-

VII 27 22- ? VIII 16 13-30x 
--

VII 30 6X- 8x VIII 19 10-31 
- -

VII 33 3X_ 22X VIII 22 25-37 
- -

VII 36 13x-15x VIII 25 9- 22 
-

VIII 31 l~-28x 
- -

VIII 1 7X_ 18X VIII 34 5X_? 
- -

VIII 4 14X-16X 
VIII 37 17x- ? 

-
VIII 7 9X_llX 

x 
- To bedrock 

WATER SUPPLY 

As a whole , Willinmsburgh tormship 'l.ppoo.rs to be fo.irly wall 

supplied vvith ground wntor for both domestic and stock purposes . About 

82 . 7 per cont of tho wells aro of the dug typo c.nd 23 . 9 por cont a rc 

drilled, chiefly into bedrock . Approxir.10..to l y 86 . 5 por cont of the 

wells obtain their water from depths of 40 feet or less . 1\ survey of 

the well records show thnt nbout 89 . 9 per cent of the wells hnvc a 

permanent water supply , sufficient f or tho present demo.nds made upon 

then ; and tho remainder constitute dry halos and 1~olls that go dry 

intermittently, ospocinlly during periods of extended drought . The 

description of the principnl beds that yield wo.ter to the wells was 

based chiefly on the sto.tomonts of owners and drill ers as to the 

clmro.cter of the aq_uifor . 

Although tho clny till in tho t ownship is by fnr the most 

common material y ielding water to producing wells, it constitutes a 

poor reservoir for ground-water store.GO as it takes up we.tor slowly 

and holds relatively little. Furthornoro , tho q_u'.llity of the ground 
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wator is generally poor because of tho slow circulo.t i on . Many shall ow 

wells , dug in clay till , arc reported to be 'intermittent ' or ' lov11 in 

summer '. The reason for this is the lovJ :pernoo.bility of cl'.ly till , 

which causes it t o yield its wo. tor s l owly to 1Nolls . Such vJolls are , 

consoq_uently, e-:tsily pumpod dry 'lnd tulco o. compo.ro.tivoly long time to 

rocovor . In lato summer when the wo.tor- to.ble i s low , the decreased 

area of mat or i o.l y i elding water directly to the \'Jell renders the 

supply oven more unsatisfactory . To overcome this difficulty , the 

owner should dig his vvoll suff i c i ently deep to form o. reservoir 

holding enough Mi.tor to permit o. lo.rgo run.aunt to bo 1Jithdrnwn before 

emptying the vJOll. 

Tho o.voro.go dep t h of tho different c l a.ssos of ·wells dug in 

clo.y till in lots 22 to 37 , con . I, which includes the o.roo. about tho 

town of Morrisburg , is as follows : sufficient supply , 30 . 6 foot ; l ow 

in summer , 26 . 7 foot ; intermittent vJolls , l ·:'r . 7 fo o t ; not used , 22 . 4 

foot . Along the roo.d sopo.ro.ting cons . I o.nd II, the o.voro.go depth is : 

sufficient supply , 36 . 4 foot; low in sunnor , 21: . 6 foot ; intomittont 

wol l s , 19 . 6 foot ; not used , 21.l fo ot. 

The ·water wells classified '.J.S ho.ving "sufficient supp ly" 

aro thoso tho.t o.ro reported to yield 11 sntisfactory" sup]lios of 

ground water during the ont i ro yonr . "Intornittont v1olls" arc those 

that go dry during some period of the yoo.r , but wells described as 

" l ow in summer" do not go entirely dry , o.l though the ·w:::i tor lovol 

recodes to a point dur i ng the la t o sur.un.or to oo.rly autur:m whoro it 

is not possible to obtain a lo.rge supply of water . ~ !ells tho.t o.ro 

11not in use" arc included boco.uso it vJo.s found tho.t the chief reas on 

for their not being used vms tlmt they could. not supply s~tisfa.ctory 

q_uo.ntities of ·water when it was roq_uirod , 

It will bo noted tha.t the figures for the o.ver::i.ge depths 

r ange from a m.nximum for those wells with Bsuffic iont supply", to o. 

minimum for those with an !!intornittont supply" . The .:lVorago dopth 

of w0lls "not in use 11 is usually , but not ::i.lwo.ys , found botwoen those 

classified as "low in summer" and "intorni ttonV' . 
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These relationships aro found to bo consistent throughout 

the township . In any ono loca.li ty, the depths of the individual 

wells of each of tho above montionod classes dopond upon tho depths 

to the wat er-to.blo and , a.s tho depth to tho ·wa.tor-to.blo va.rios con

siderably across tho township, tho nvorago depth of the; wells varies 

in accordance . 

The comparative figures nontionod abova indicate tho nocos

si ty of deepening ·wells in clc.y till tha.t do not provide suffic iont 

q_ua.ntities of ground ·water during tho ontiro yoa.r . -~ells thnt aro 

intermittent would ha.vo to bo dooponod nore tho.n those cla.ssif i od as 

11 low in summer" . It is suggested to f::trnors or other persons p l ann:L.J.g 

to dig ll well in cla.y till th:J.t tho well bo dug during tho la.to summer 

or early ::i..uturnn when tho wcttor- to.blo is norr.nlly at its lowest point . 

If o. sufficient supply of vmtor cnn bo obt2- inod at this tine, it is 

roasonGble to assume that tho \~O ll will yield n sntisfa.ctory supply 

of water during tho ontiro year . Tho following figures should 2lso 

bo considered; a. well 4 foot in dianotor holds 78 . 3 g:-..llons of vJo.to r 

per foot of depth, and a woll 3 foot in dim.1otor hol ds 44 .l gal lons 

per foot . Before digging tho ·well tho ~Jrospoctivo owner should make 

a fo.irly accura.to estimate of tho :.:-,1-:iount of water roq_uirod o.nd con

struct it a.ccordin~ly . 

It was reported that '.1 nur.i.bor of wells duG to v:J.rious depths 

in clay till encountered o. "spring" in tho bottom of tho -;-voll. Tho 

water was not under hydrosto.tic pressure , o.lthough it flowed frooly 

into tho well during purri..ping opora.tions . It i s doubtful if tho 

mo.torial yielding water nt tho bottom of those \Volls is clay till , 

but more probc..bly consists of a lons or pocket of sand or gravel , 

many of which aro reported to bo scattered throughout tho till . The 

q_ uan t i ty of wo. tor yioldod by tlleso r.10ro porous r.10. tori~ls doponds upon 

the extent of tho o.q_uifor . It is boliovod tha.t tho r.10st of those 

sand and gravel lenses draw tlloir water fror.1 tho confin i ng till , and , 

conseq_uently , the chief result of their prosonco is to cause ll gr eater 

a rea of till to yield its water to tho wel l. Sor.10 of those wells 

yielded lnrge q_uantities of rJc.tor when first dug , but after a period 
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of time, assumed the properties of \Wlls deriving the ir on t ire wo.tor 

sup:pl y of ground wa.te r from clay till, often go ing dr y during tho 

l a t e swnme r or extended periods of drought nnd y i el ding only limitod 

suppl i es during n ormo.l tir.1os . In l ots 18 t o 20 , c on . II , it wo.s 

authentically r eported thn t 6 non- '.lrt os i nn 1•1olls, o.11 dug into clay 

till, are obto. i ning thoir Yv:J.tor from gr.J.vol l oco.tcd n ithin the till. 

'Iho depths of those particulnr violls r ::mgo fror.1 5 t o L13 f oo t vi i th nn 

avorago dept h of 20 f oo t . 

Ground wo. t or under hydro s t o. tic pr essure is soldor.1 yiel ded 

b y clay till. In most i ns t c.ncos , tho rwlls ti.ro non- :..rtos i:::m ctnd o.ro 

deriving the ir wo.tor fror,1 t ho zone of so.turo.t i on bo l ov1 the v10. tor

t o.blo . A possible oxcoption is ono of t110 r1olls dug to tho so.me 

depth i n c l ny till , 100 f oo t o.p'.H t nnd a. t np::ir oxino. t oly tho sc.mo 

ol ovntion , l oco. t od i n l ot 19, con . V. The l e ve l of the surfnco of 

the \~c.ter i n ono vJGll i s 6 foot h i ghe r thx.:. tho.t i n tho o the r . It 

is poss ible , i n this co.so , thnt t he Holl i n which the \Jctto r stnnds 

h i gher is non-flowing o.rt os i a.n , that i s , tho Ground water onc ountorod 

by tho \~Oll was under some hydrostnt ic pressure . 

Suffic i ont supplies of gr ound we. tor , sono of 1'Jll ich i s under 

p ressure , a r c froquontly obt'.C.. i ned a t tl10 contact of cl ::'.y till :md the 

underlying bedrock . For 1;iolls such ns t hose , the ~_quifor h::.s boon 

described on t he c ompilat i on shoots ci.s , "c ont act , till- bedrock" . It 

i s thought, hoV11evor , tho. t , a lthough nos t of t he c r ound vJo.tc r ente rs 

the \~O ll at the contact , sor,10 vvntor ontors fron the till higher up 

in the 1wll. Much of tho till l y inc ir.modintoly :J.bovo b edrock is 

saturated with 1wJ.ter . 'Ill.is docs not nocoss:J.r ily ir.l) l y t hnt , o. t t h'.l t 

po i nt , the true 1~0.tor-tnbl o is in the till . It D"-Y be nt n considor :ibl o 

dep t h be low in the bod rock, ecnd the we. to r in the till r.n.y bo perched , 

its slow porcol:ition dowrnw.rd t hr ough the till be i ng oven r,1or o r ot::trdod 

by the prosonco of bedrock . This i s sugcostod by the fo.ct t hat tho 

till appears to bo satur a ted with vvator only ir:ir11odic.toly c bovo bedrock 

that is ;:-ao.ss ivo o.nd 11:1o ro there nro fU"\'J c r acks or j oi nt ) l 'l.nos to cnrry 

the gr ound wa tor f arther dowmvnrd i n t o tho r ock . Sovoro.l VJ ells of this 

type nro located in lots 19 to 27, con . VIII, in t he v icin ity of the 
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community of Dunbar. Tho depths of the wells clopcnd upon the depth 

to bedrock at oach po.rticular locat ion. These wells arc all roportod 

to bo satisfactory Qnd to bo yielding sufficient quantities of ground 

water . 

A number of vJolls dug into tho mc.rino so.r..d and cb.y doposi ts 

occurring in tho Williamsburg-Thnchostor Springs o.roo. havo oncountorod 

who.t is locally co.llod o. "wo.tor gro.vol" lying bonoa th tho clay . Al

though no flov1ing- o.rtosian wells vJoro reported, tho 1Nator contained in 

those "water gr ave lsn is under sufficient hydrostatic pressure to force 

it up considero.blo disto.nces i n tho wells . It is thoucht that those 

porous gravol bods cons ist of outvmsh matorinl and ::tro simil::-.r to those 

one oun to rod bonoo. th the m::irine sodimen ts 3.pproxima toly 8 miles west in 

tho vicinity of the community of Hulbert , Mo.tilda township. Those bods 

could possibly bo dovolo1)od into an il:l.portant loc o. l source of ground 

wo.tor . 

The followinG is tho log of a woll dug Ln lot 25 , con . VIII, 

which oncountcrod 11wo.tor gr avol 11 bononth marine c l o.y ~ 

0 to 10 foot marine clay 

10 to 11 " ho.rd, compact so.nd 

11 to 14 ii quicksand 

14 t o 22 II 11wntor gravo l" 

It was reported in this po.rticulnr well that the vvator wns 

under considorablo pressure o.nd tho.t cont inua l pur11ping could not 

lm~or the wa tor l ovo l in tho woll bolm~ 10 f oo t from surfo.co . 

Tho mo.rino c l Gy bods tho.t 'tro scnttorod throughout tho town

ship yield various quantit i es of wa.tor to walls, 63 of 11Jhich arc non

o.rtcsian and the romnining 8 i ntonnittont . The problems oncountorod 

in attempting to obtain s.J.t isfo.ctory supplies of ground wCJ.tor from 

w:i.r ino clay a ro compci.ro.blo with those in clay till o.roas . Marino 

clny is too donso to yield its wo. tor content roo.dily , o.nd wells dug 

in this material nocossarily have to go a considorCJ.blo distance below 

tho wator-to.bl e in order to provide CJ. rosorvoir l argo enough to yield 

a satisfactory supply of wa.tor , I·~ost ;~olls dug in marine clay that 
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o.ro roportod to be unso. tisfo.c tory o.ro so not boc:rnso of tho 1011Joring 

of the wator-to.blo but bocauso of tho low pomoo.bili ty of tho fla.torinl. 

Owing to this poor porr,1onbili ty, nost v1ol ls could bo dug in clny o. 

considerable d istance bolo1~ tho vmtor- to.blo boforo thoro would bo o.ny 

froo wo.to r in tho woll. It is suggostod thr:.t tho only o.ccurc.to method 

to l oco.to wo.tor- to.blo in c l o.y is to test the no.terio. l for so.turo.t i on 

in the lnboro.tory . A well dug i n clny would necosso.rily ho.ve to rono.in 

in disuse for n considornblo length of tli~o boforo the ol ov::'.t i en of tho 

surfo.co of the free vv::i.ter would c::;:iproc..ch tho.t of the -;w:i.ter- to.ble . 

The lo.rgost o.nd nest ir.1portnnt o.roo.s of rmri no clny in 

'Willinmsbur(Sb. township o.ro in concessions I :md VIII . l\.l t oc;ethor , 49 

dug wells in concession I nre reported to obtetin their i~o.ter fror.1 

m£'..rino clay , Thoso wells vo.ry in depth from 9 to lU foot with o.n 

nvorago dopth of 22 . 2 foot . Ono c roup of 16 vvo lls in lots l S: to 17 

hns cm nvoro.go dopth of 26 . 5 foot . f\.11 violls i n clny in c oncess i on 

I hnve boon cl::issifiod o.s non-::trtosinn nith tho exception of 7 intor

mittont . Tho depths of tho intornittont rvolls r onc;o fron 10 to 37 

foot , indic2t i nc tho.t thoro i s no depth in the nc.rino cl::iy bolow 

which vio.to r may bo obt'"l.inoc1 ·with cort:Linty . Thero Cl.re 11 dug wells 

in concession VIII thnt c.ro obto. ininG thoir sup:;::ily of c r oun.d wo.tor 

fror.1 mctrino c l ::.y . 'J:'hoso vJolls , v;h ich nro nuch shr-.l l owor then those 

in concession I , wry in dop th fron 9 to 19 foot 1Ji th nn o.voro.go of 

only 14 . 7 foot . Tho 9-foo t well i s tho only i ntorai ttont ono in tho 

concession , the ror.nindor boing clnssifiod r:.s non- nrtos i c.n . It is 

thouc;ht tho.t dooponing :my i ntornittont vvo ll in tho township cloriving 

its wo. tor from 1-.io.rino c l o.y would r:10.ko it noro so. t i sfnc to ry . 

Exclusive of tho community of ·1illinr.isbur c; only 9 wolls nro 

reported to bo dori ving thoir supply of ground vmtor froa the 

aroo. of r.mrino scmd oxtond i ne:; north from this cor.1nunity to ~;inchos tor 

Springs . Tho depths of thoso rvolls vo.ry f ron 8 to 28 foot , ·with cm 

o.vo ro. ge dopth of 16 . 1 foot . Tho clopths of violls dorivinr.; thoir e;round 

wntor supplies from s:i.nd fo.rthor south i n concessions I c:nd II c.ro nuch 

greo.tor . Horo tho wolls rnn,:so fron 11 to 5.~ foot i n dopth , with cm 
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avorago of 28 . 6 foot . 

Precipita tion falling upon those so.ndy o.roo.s sinks i n 

rapid°ly and porcolatos downwo.rd u...YJ.til it ronchos tho more impervious 

marina clay• The clay slovvs the doi,mwo. rd porcolo.tion of the wator to 

such an extent tho.t tho snnd irnmodio. toly etbovo freq_uontly becomes 

saturated 1vith water to form o. perched vJo. ter-to.ble . A fovv wells dug 

dovm through the S'.rnd o.ro reported t o ho.vo encountered "Quicksand" or 

"springs" in tho bottom of the woll . This is noroly so.nd so.turatod 

with ground water lying above tho mG.rino clo.y . It is difficult to 

detormino if tho wnter in wolls due; throuch so.nd into the underlying 

clay is perched or not, bocauso the groo.t :;;iormoo.bility of tho so.nd 

permits surface wo.tor to po.ss through it '.lncl fill tho well ro.pidly 

to the lovol of the perched 1vo.tor-tablc . It is probo.blo that the 

water in shallo1v wolls , 15 foot or loss in depth o.nd dug in BO.rino 

sand overlying clay, is porchod , nnd tlw t yielded by tho dooper wolls 

dug in the sar.10 mntorio.l is fror:1 below the true wator- to.blo . Slmllow 

VVGlls , depending upon perched wet tor, will co dry nore roadily '.lnd arc 

moro likely to be intormittont th::m deep wells in the so.me loco.li ty . 

The thickness of the saturated po.rt of t l10 s<'.nd ir.modintoly overl ying 

marine clay is, in most plo.ces, fron l foot to 3 foot . Most wolls of 

this typo aro dug down throuc;h tho s~.nd unt il either the clo.y is on

countorod or tho sand boco~os so fluid as to r ondor further dooponing 

of tho well oxtromely difficult . The depth of such a woll is n good 

indication of tho thickness of tho so.nd a t tho.t point . 

A fow "sand-point" wells, formed by driving casing chiefly 

2 inches in dio.r.icter into the snnd, o.ro found in the o.roa a.bout the 

cornro.unity of Williamsburg . .:Uthou[;h tho sHo.11 r osc,rvo ir of vvo. tor in 

the pipe a llows wells such as those to bo pumped dry ro.pidly, the 

high pormoability of the snnd pornits then t o r efill q_uickly . Most 

owners clnim tho.t they etre so.tisfo.ctory f or donostic uso but not for 

·watering any largo number of stock, "\iJh ich would indica.to that they 

aro not capable of yioldinc lo.r~o q_uo.ntitios of ground wo.tor over 

rolativoly short periods of time . 
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Al togothor , souo 160 well s ho.vo boon dr illed i n t o bedrock 

in tho township , o.nd o.11 aro roportod to bo dorivinc at least po.rt 

of their Gr ound wa tor frorn tho.t source . Tllo depths of such vuolls 

ran.Go from ll to 275 ·foot with cm o.vo r nc;o of 107 ,9 foot . 

A cor.lpilo.tion of dnto. fron '\'Jo lls roport oc1 drilled to bod -

r ock in Willi::imsburc-;h township , nrr Mcod o.ccordinc; to tho formo.tion 

fron which tho wo. tcr is considorocl to bo clorivod, is o.s f ollm~s : 

I 

Number CL':.SS IFIC_-.TION DEP'IHS OF DEPTH TO Q,Uf:..LITY 
Forr.mtion of -.JELIB ( foot ) -L'IBR ( fco t ) - -

·wall s So.1- Sul-
tF . ;~ . N .F. :~ . N · -·~ • I. T"' . Min , ~13.x .i.~vo . :I in ~:Iax ~ ·",_VO • Hard Soft ino phur 

Ottnwo. 148 0 I 30 113 5 87 176 118.2 3 30 12 139 2 1 6 
St .Mo.rt in 12 1 8 3 0 11 275 63 ,9 2 33 12.7 11 0 0 1 

'IDT.'1.L 1 60 1 38 116 5 1 50 2 1 7 

Tho o.bovo fi13uros do not t::cko i nto considorc.tion vJolls 

drilled into bedrock ·within tho coflnuni tios of Mo.r i n tovm o.nd '.Jilliams-

burg . Ono vvoll ·wns drilled in tho l a tter to n depth of 365 foot . 

Tho St , J,J:artin forr.10.ti on , consistinc of lincstonc, r.1inor 

shale , and dolomite , underlies tho soutlmost end oxtrono south po.rts 

of VJillim1IBburc;h tmlJllship . l1.lonG Kines Hi;)rnny No . 2 , bctwoon lots 

7 to 15, con , I, it 11c.s oncountoroc1 o.t dopt~1s fron 50 t o 60 foot , nnd 

in lot 25 , con . I, midwny botvvoon Riverside c.;id Horr i sbur 3 , o. t 78 foot 

from tho surfc.cc . 

Although tho St , Mnrt in fornation underlies o.pprox ir:JD.toly 

20 per cont of VJillio.msburc;h to..,mship , it is tho source of cround 

water for only 7.5 por cont of tho wel l s drilled to bcdroclc . Frora 

tho information cor.1pilod, howovor , tho St . Iio.rt in would 2p1;00.r t o be 

an oxcollont source of Gr ound wate r. ;·,,_pproxir.ntoly 75 :por cont of 

tho wells ponotrntinc the St, l.l::irtin onc:ou...1torod 'l'l::ltor under sufficient 

hydrostatic prossuro to forco it a considoro.blo cl isto.nco Ul) into tho 

well. A flowing o.rt os i::rn vuoll, drilled to c. clopth of 119 foot in l ot 

14, con . I , is thouc;ht to bo C',orivi nc: its supply of r;round vmtor from 

this source . Tho pioz01;1otric surfnco of tho 1,vntor o.t this point is 
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approximately 6 foot above the surfo.c o of t ho t:;r ound , r:nc1, o.:i 

September 13 , 1951 , t he ro. to of flow of t he 1;ell •ms 36 t;a.llons on 

0 
hour . Tho tomporo.turo of t he wntor YJr'cS '1: 2 F . The gr ound vvo.tor 

obto.inod from the St . Nartin is reported t o be vory ho.rd ; only ono 

vJoll , loco.tod in lot 5, con . I, m1s obsorvod to ho.vo o. strong hydrogon 

sulphi de odour . 

The Ottawa f or-I,mtion, which consists of c roy linos t ono n i th 

dolomite , sho.lo , and sn.ndstono in the l ower po.rt , underlies 80 por 

cont of the township . Boca use of t he rolo. ti voly t h in l o.yo r of drift 

covorinc bedrock in tho north po.rt of \J illi::.nsbur ch township , 69 per 

cont of the wells in the t mmship drilled i n t o t h is forr.t2.tion ::ire 

loco.tod in c oncess i ons VI , VII nnd VIII . This is e specially true in 

t he northwest ".nd northoas t c orners of tho township l'Jhoro t he noo.rno ss 

of t ho flo. t - lyinc bedrock t o surfo.co is refloc t ed i n tho oxtrenoly 

fl ::i. t t o:pocr ;:iphy . 

Tllo quo.ntity of c r ou..n.d vJc. tor yielded t o the individua l wells 

by t he Ott-nvn forrr:ti on i s not o.s l o.r go o.s fron the unc.lo rlyinc st . 

1-Io.rtin . I n sorno l oc a.litios it c.pp..:'.'.rS to be o. no. ttor of cho.nc o if on 

aquifer yield i ng n sui'ficiont supply is oncountorod by drilling . In 

l ot 55 , c on . VI , for i ns t cmc o , t1·:0 violls t hat ::ro i...n.torn itton t ho.vc 

boon drilled i n t o t he Otto.VJc. f or nc,t i on t o C.opths of 95 o.nd 100 fo ot , 

o.nd i n l o t 36 in t ho S"J:10 c onccssio11 , vJolls drilled 30 G..i.J.d 100 fo o t , 

nlso into t he Otto.YJ0.. 1 lKtvo boon doscribod as hi:-;hly so.tisfnctory . 

Similo.r c onditions ho.vo boon oncountorod i n other po.rts of -'Tillie.ms-

bur gh township . It is r eported by vJoll drille rs tho.t , exc ept f or 

t he t op f ew foot , t he Ott::nvn formation i s no.ss ivo riith o. f ew j oint 

or bodd.ing plo.nos sui'ficiontly open t o forr.1 ;_;ood o.quifors . ;,._ few 

wells , heviovor, ho.vo boon r eported to be obt:c i ninc.; l o.r Q;o quo.n ti ties 

of gr ound wo. t o r from t he Ot t o:wo. , 1\. 'Jell , drilled 23 foe t, at t he 

cheoso fnctory in Dunbnr , c oncession VIII, for insto.nco , viill pr oduce 

from 175 to 250 go.llons ~ hour, nnc1 o. vmll in lot 3 , con . VIII , 

drilled 100 foot into the Ottnwn is reported to yield 900 ~nllons on 

hour . 
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Al together , some 148 ·wells aro reported to bo drawing 

their supply of ground water fror.i tho Ottawa fornc.tion , of theso , 

30 ( 20 . 3 por cent) are non- flowing o.rtosinn , 5 ( 3 . 4 por cont ) are 

intermittent , and tho remaining 113 ( 76 . 3 por cont ) aro non- nrtosian . 

These percentages compnro closoly with those of wolls in ad jacent 

Matilda township also considorod to obtain thoir ground wo.tor from 

the Ottawa . 

The small proportion of -vvells encountering ·wator under 

pressure in the Ottnwa forr:mtion as compo.rod vdth thoso in tho 

St . Martin is thought to bo duo , in part , to tho nbsonco of shaly 

members in the former . Ground wntor oncountorod bonoath shale , 

which is relntivoly impervi ous to its pnssaGo , is often under 

considerable hydrostatic prossuro . 

!'. number of wells boliovod to dorivo their supply of 

ground wator from the Ottawn forxnntion hnvo boon reported as 

containing ' sulphur '. In mos t instu.ncos , this nonns that the 

water has a stronG odour of hydroGon sulphide gas . ,\t loo.st throe 

of those wells hnvo boon roportod as non- flowing artesian . In 

adjacent Matilda township , all ground wntor containing hydrogen 

sulphide gas was thought to bo cor,1inc fror.1 oitl1or tho St . Martin 

or Rockcliffo formtions nnd not from tho Ottawo. . ,\ccordine;ly , it 

is possible that somo of tho sulphur c ontru;iinn tod [:;round -vvo.tor in 

Williamsburgh township may in fo.ct "bo coming fron tho undorlying 

St . Marti..11 formation r ather than from t ho Ottawa as roportod . 

Tho figur os for tho depths to bodrock , obto.inod from the 

drillers and ovmors of many water -wolls , i nd ic o.to o. grndunl decrease 

in tho e levation of tho bedrock surfaco frm:1 cast to wos t across 

Will i amsburgh township . No buriod cho.nnels or va.lloys , such ns wore 

encountered in adjacont t'ln tildC\ tovmship , o.ppcClr to exist in tho 

surfnco of tho bedrock undorlyint; the township . 
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C OHI'IUNITY SUP?LillS 

Deto. ilod studios wore made of c;round wo.tor conditions in 

the communities of Mnriatoi~n o.nd Hilli::nnsburg . i'.10.ps showing tho 

location of all wells for which informo.tion ho.s boon obto.inod , 

topographic contours for both communities , o.nd m1t or- tablo contours 

for Williamsburg o.ccompo.ny this report . :.1 thouc;h tho contours aro 

somewhat goner al izod they o.ro bol iovod to bo suffic i ontly nccur o.to 

for the purpose for which they o.ro boine:; used . To dotormino tho 

depth to ·we.to r in any one plcteo , it is nocossnry only to subtro.c t 

tho elovntion of the neo.rost wo_ tor- to.blo contour froril tho.t of the 

neo.rost surface contour. compilntion shoots conto.inins portinont 

do.tn concerning tho individua l 1Nolls i n co.eh corimunity a.re included 

o.t the back of this report . 

Commun ity of llc.r i o. town . Althouch this community is 

situo.ted on the bank of the St . Lo.wronco River, its wo.tor supply is 

derived entirely from privo.toly oi;~nod , clue; '~ells . Tho depths of 

these wells va ry from 16 to 40 foot with Ql1 :::i.vo rogo of 24 . 6 foot , 

o.nd in o.11 instancGs tho o.quifor w:1s reported to bo clny till. 

Bedrock , ·wh ich prob'.lbly lies botvvoon 50 o.ncl 65 foot below the 

surface of tho e;round, wns not oncountorod i n o.ny ·vvoll . 

With tho exception of 2 v\Jolls , the quo.nt i ty of v.ntor 

yielded by tho wells in Ho.r fo tovvn i s thoucht to bo suffic i ont for 

domostic purposes, but not fo r >w1torin13; o. lo.rc;o nunbor of stock . 

It is reported thRt raost wells ccm bo pw.1poc1 dry quite oo.sily o.nd 

t nko a long time to roe over . This i s ch2.rccc tor is tic of violls 

deriving their entire vmtor supply d irectly fron till. 

Tho depth to wo.tor wo.s r,10rlsurod i n 23 wells . It wo.s 

found that the vnriations in t he ol ovo.t i on of tho ivntor levels in 

the ind ividuo.l VJGlls wo.s so c;roo.t t ha t it w::ts .not possible to contour 

the water-table . This oxtror.io vccr i o. tion i s probnbly boc:J.uso SOiile of 

the wells ho.d recently boon punpod o.ml vJoro i n the process of slowly 

r e c overing to thu l evel of the 11mter-to.blo . 
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Suff i cient ground wo.tor for the purpose of fire fighting 

can probably not bo obtained from ::my due vvoll v1ithin the cor.ununity . 

The proximity of the St . Lo.Hronco River, huwovor , makes .LID.ricitown 

r.mch r,10ro fortunate th1:m r:1ost sr,10.ll c omnun.i ties in the q_u:::rnti ty of 

water ava ilable for this purpose . 

community of Uillio.nsburg . The vmtor supply of tho com-

munity of Williamsburg is dorivod ontiroly fron ~)riw1to ly owned ·wells • 

.l\..ltogothor , there o.ro 86 -vvolls su:i;iplyinc s rotmd v1ator to the inho.bit -

ants of the conmunity . Of those, 40 arc due and 2~ o.ro drilled , 

chiefly into the undorlyinc Otto.wci forr.1CLtion , o.nd 21 consist of snnd 

points driven to vo.rious depths into tho narine sand thcit constitutes 

the surfo.co mo.torial in the south o.nd vvo st parts of t he cor.muni ty. 

No inforrnntion wo.s obtninod rof_jarc1inc the ro1:inininc; rJoll . 

The followin5 table is a cori.piln.tion of tho wells vvithin the 

c oIJr.J.unity arrane;od o.ccordinc to the mo.torio.l or forrrntion from which 

they derive their supply of c;round 1-vci.tor . TvJO wells for 1Nhich thoro 

is insufficient information ho.vo not boon included . 

I I I 
Mo. terial Number CL'.SS IFIC.'..TION I DEPTHS OF DEP'lli 'ID Q,U.'...LITY 

or of lJELIS ( foot ) '. I.t. '.IBR ( foot ) - -

Formation wells 
N. F .J. 1 N •• J I.YI . Ho.rd,Soft 

Sal- Sul-
Ii , I\.. ' Min i'1o.x Ave . 1'.Iin ., tlnx .i."~vo . ino phur 

So.nd 18 0 0 17 0 Lj, 48 18 . 9 2 9 4 ~ 6 18 0 0 0 
Clay 1 0 0 0 9 1 12 20 14: . 7 4 10 7 . 6 1 0 0 0 1 
Clo.y till 33 0 0 25 9 11 45 18. 4 4 15 7 . 9 32 1 0 0 
Gr::i.vol 3 0 1 1 1 12 80 35 . 0 6 12 9 . 0 3 0 0 0 
Ottnwo. 
Limostono 20 0 19 1 0 85 365 1123 . 7 5 20 8 . 8 19 1 1 9 

'ID'Il'.L 84 0 20 53 11 82 2 1 10 
I • 

The wells put down into so.nd , clay, or clo.y till all 

derive their supply of c;round wo.tor fron the zone of saturat i on 

below the water- to.blo , and nro o.ccordingly cl:;. ssifiocl ns non-

artesian . i\. number of those "\'Jolls woro ro:;?ortod o.s intermittent , 

but it is thoue;ht that they 1,vould y i eld so.tisfo.ctory q_uo.ntitios of 

ground water i f dooponod . 



- 35 -

Most so.nd points used to obto.in v1Jc.ter fror.i the mo.rino so.nd 

within tho community consist of o. cnsinc; 2 inches in dic.r:tetor . Hos t 

of those wells yield enough water to s8.tisfy tho needs of tho o.vorago 

homo , and in tw o cases tho supj_)ly was roportod to bo suffic iont for 

the operation of a rosto.uro.nt . Tho fo.ct tho.t none of those so.nd

point wells is intermittent indicates tlnt the so.nd is oxcoodinc;ly 

pormoa~lo and yields its vJ'l tor roo.dily . It c.lso suc;gosts thn t tho 

so.nd po i nts have boon driven sufficiently far bolow the l owest 

olovo.t i ons to vJhich tho wo.tor- tablo \J ill drop duril1G its soo.sono.l 

fluctuntions to c.ssuro o. pormo.nont supy,ily of c;round rmtor . 

The Ottm~n. formation , i'Jh ic h directly u..:idorlios tho un

cons olidn.tod mater i a l s v1J ith in the cori;.1unity , is considered to bo o.n 

oxcollont source of c;round vJc.tor . ~·. wolJ. drilled to n toto.l do:pth 

of 129 foot , 69 foot of lJhich is in bedr ock , YJo.s reported to yield 

sufficient wntor to so.tisfy the deno.nds of tYw housos , both equipped 

with pressure systor.1s o.tto.chod d irectly to the ono well. .:. second 

well , locntod o.t the hotel , vJns drillod to o. depth of 365 foot . Th i s 

po.rticulo.r well , which is one of the uoopost in the tormship , wo.s r e

ported to yield up to •.'c , OOO r;o.llons c. d::-,y rJ i thou t lovJOri!.1G the level 

of the wo.tor in tho noll. 

A l n.rgo porcon tecco of the vn tor in tho c onnuni ty , dori vod 

from the OttnvJo. formo.tion, hns o. slichtly so.lino tnsto o.;.1d onits o. 

f a int odour of hydro e;on suliJhido c;ns . Residents a.ccustor.1od to those 

wo. tors uso thor,1 without i nconvonionco , o.l tllouc~1 persons not used to 

such waters would probably find thor.1 ob j oct ionn.ble. 

Depth to bedrock wo.s ob t ained for only 5 viells within the 

community , insuff icient i nform<:.t i on on v;hicll to o.ttonpt to descr ibe 

tho surface of bedrock • 

.. \.N •• LYSBS OF '.L.'IBR S...'.IPillS 

Ton snmplos of well wo. tors fror.1 ~Tillio..nsburc;h township wore 

analysed for their ainorci.l content in tho l n.boriltory of tho Ninos 

Bro.nch , Department of Hines o.nd Toc/.lnico.l Surveys , Otto.we.. Tho 

so.r.J.p l os wore t cllrnn from wells fr0i;1 17 to 119 foot doop with o.quifors 

in both drift o.nd bedrock . 
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Tho nitro.to o.nd c hl or i de content of o. l o. r e;o nunbor of walls 

sru;1pl od appoo.r to bo ::i.bnor nnlly h i ch , i nd i co.t i n3 tho poss i b ility of 

c ontruni no. tion . It i s suGcostod , thoroforo , tho. t bo.ctor i ol os i co.l tos t 

bo mo.c1o of those wo.tors i f they o.rc t o bo used for domestic pur poses . 

Most conto.mi n :J. t i on of vwl l viJf'.tors rosul t s fron surfo.co wo. t er soapi ng 

i nto tho well , oi thor o.t tho surfo.co or o. t tho bot t on of t ho c ribb i nc 

o r co.s i ne; . This i s ch i efl y duo to l)OOr vJoll c ons t ruc ti on . 

1 
i i.mounts of Dissol ved ~.l inoro.l llo.ttor 

i n Woll 1'Jntors collected i n Uo.tildo. townsh i p 

Woll 1i1Jo. to r s fror.1 (;18.C i o.l drift .~d be dr ock Const i tuont 
( 10 snmpl os ) 

U:1x ir.1 m.1 "'..vorac o :M i niL1m1 

Ros i duo on ovnporo t i on (105 °C . ) 132;:, . o 707 . 8 332 . 0 

Cnlcium 1".J,0 . 0 90 , 3 4 7 . 0 

I\1ncnes i un 106 , 2 37 . 5 16 . 8 

Sod i um 276 . 0 74 . 7 6 . 4 

Po t o.ss ium 266 . 0 59 . 8 1.5 

Sulpl1G t o 256 . 8 1 31: , 1 60 , 9 

Chl or i de 256 . 8 35 . 9 6 . 0 

Ni tro.to 1 65 . 9 58 , 5 o . o 

Bi cnrbono. t o 7 31: . ll 339 . 7 231 . B 

Ca r bonn to 7 , 2 0 . 7 o . o 

Sil ico. (Col.) 1 6 . 9 1 2 . 6 6 . 8 

Toto.l ho.rdnoss 646 . 6 372 , .1.c 227 . 2 

1 
In pa r ts ? Or mi l lion . 

In o.nsvvor to tho roquos t s of :: nunbor of vJo l l ovmo r s , tho 

2 
f oll ow ing r.1othod i s rocommondod when i t i s des ired t o s t orilizo o. vJoll : 

2 
Woll Drill inc , Tochi:. i c r.l 112.nuo.l , T. t= . 5- 295 , Un ited Sto. t e s 
Government Print i n c; Off i c e , T.-·1.shin.t,; ton , 19,.'c3 , 
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mix one heaping to.blespoonful of chlorinntod lino with n little water 

to make o. thin po.sto , being suro to broo.k U) nll lun)s ; stir this 

po.ste into 1 quart of wo.tor ; nllovJ t~10 r,1 i xturo to s t o.nd o.nd thon pour 

off tho clo::i.r liquid . Tho chlorine stroncth of tho solution is nbout 

1 :por cont; 1 qua.rt of tho liquid is onouch to storilizo 800 im:;:iorio.l 

Estimate t ho volumo of water i n c.;o.llons stc.nd inG in tho woll , 

and for ea.eh 800 impori~l c;o.llons, ~)our 1 qua.rt of tho storilizinG 

solution into tho woll . No ho.rn i s dono if too nuch solution is usod , 

o.nd it is bottor to uso too r.mch tllo.n too little . -'.c; ito.to the wntor 

thoroughly o.nd lot it stnnd for sovoro.l hours , proforo.bly over ni5ht . 

Thon flush tho vvoll thoroughly to ronovo nll tho storilizinc o.cont . 

Tho sidos of tho vvoll nbovo the surfo.co of the wo..tor cnn ~)0 storilizod 

by roturninc; tho Huter to the 1voll durinc; the first ~x:i.rt of tho flush-

inc; . Just boforo com)lotion of tho flushinc; , o. so..::-i)l O of tho wntor 

ma.y bo tc-kon if roquirod . 

To dotonnino tho o.nount of chlorino..tod limo solution thnt 

should bo nddod to tho vvoll vm tors , it is nee ossnry to kno-w the 

d i amotor of the wel l nnd tho depth of we.tor i n the •:JOll. '.Tith thi s 

knowlodc;o, toco thor with the inforr.K:t i on ,=.; i von in the tzcblo below , 

the volume of vJntor present i n tllo \Jell c:-i.n be oo.sily C'.:lcul'ltod nnd 

the correct m,1ount of limo solution o.ddod . 

Dio.r,1oto r of well 
( foot) 

2 . 0 

2 . 5 

3 . 0 

4 . 0 

5 . 0 

Nunbor of inporinl 
C'llons po r foot depth 

30 . 6 

59 . 9 

78 . 3 

99 . 1 
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C OHCLUS IONS 

This i nvostig'.'. tion w:::rr::i.nts t he f ollowi n:-; conclusions : 

1. Ground- wo.tor r esources i n HillL'..msburn)1 tovmshi~ , o.l t houch 

not o.bw1dnn t, o.ro o.doqun t o for domest ic , stock , o.nd community 

purposes . 

2 . Clc.y till is not considered n cood source for ::round water . 

Howovor mnny wells due i n this ma.tor i nl o:-icountor l ·'.'.yors or 

pockets of scmd or c;;r'1vo l thc..t nc.y y iolcl considornblo quo.ntitios 

of wate r . 

3 . Clo.y constitutes the most uusntisfo.ctory source of c~rou11d water 

of a ll the unc onsolido.tod n'.ltorio.ls i n -~illic.nsburch t ovmsh i:;;i , 

and wells due; in clci.y nc.y c;o n considor"..blo disto.nce bolo;~ the 

;~o. tor- to.blo before there i s ovido!lco of froo 11ntor in the wel l. 

4 . 'Jo lls du:::; in cl::i.y nnd cl :-.y till tll::t ri. ro ro:lort od ri.s ' low in 

sw-o.mo r ' or ' intormittont ' woul c1 yield l"..rcor qu '1Et itios of 

c;round wo.tor if dooponoc1 . Tho c1ooi1on in,~; )rocoss shoul d tc_l(o 

p l nco in t he l e- to sm:u-.1or or o:::.rly 'l.utunn , when tho 1ivc.tor- t3.blo 

is norr.12.lly o. t its l owos t :10 in t . 

5 . Thr ouc:hout tho tovmslli) , YJo lls in s 'l:cl o. r o cor.monly due down 

t o the t oi) of t ho unc1orlyin" c l <'-Y . s :10.llov1 11clls , due t o a 

mnximum depth of 15 foot i n sn21d , nro probnbly cloriving the ir 

w::i.ter from ri. :!orchod wcto r - t nb l o . Sue ll 1,1clls r".ro com.1only 

cletss od as r l ow in sm1nor ' or 1 i nto r n i ttont '. 

6 . The quont i ty nnd quo.lity of t ho c;r ouncl '.Jri. t or yielded by the 

bedrock f o:rmo. tions directly undo rly inr; Uillim1s:)urc;l1 townshil) 

np:-,;ionr to bo satisfnctory for nor nc.l donostic ::..nd f:::crn use . 

7 . Tho q_uo.nti ty of gr ound vm t or y i e l ded 'oy tho c1~.y till in the 

o.ro::l nbout the cornnunity of IIari"..tmm is suff.iciont for domestic 

but not f or fo.rr.1 :;:iur 1losos . 

B. 'Iho most sGtisfa.ctory sources of c r ouncl w'.'ltor rdthin tho con

munity of i'Tillio.nsbur e is tho r,1:c rino sond , v1h ich i s chiefly 

loc CJ. tod in t he south )C.rt of tllo c or.mun i ty, a.nd t llo undorlyi nG 

Ottawa lirnos t ono , rih ich c ons titutes tho bedrock forr.i.ntion 

d iroc tly undorlyinc; tho connunity . 
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'Il10 f ollovJing i s a list of a.bb roviat i ons used 
i n tho includod wo.tor -well c omp i Li.tion shoots 
f or tho c ornunitios of r'[p,_r i atovvn o.nd Hilli::u-.isburc; . 

Typo , colur.m 4 

D. .;;; clue; 
Drl. - drilled 
Sp t . - sandpoint 

Do :;J t h to wa tor surfo.co , colur;n1 7 

M. - noasurod 

i\.q_uifor , c olunn 9 

c. - clny 
C . T • ..:; clay till 
G. .::; r; r o. vol 
s . .::; sand 
Ot . - Ott::iwo. f or mation 

Q,uo.li ty , c ol mm 11 

c. ..:; clear 
H. ,;;; ho. r d 
s . .::; soft 
Sa l. - so.lino 
Sul. - sulphurous 

Us o , colur1m 1 2 

D. - domest i c 
N • .::; not used 
S . - stock 
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