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INTRODUCTION 

This report deals with the ground-water conditions of a 

township in the province of Ontario investigated by the Geological 

Survey of Canada. It is one of a ser i es 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 deposits were also studied and mapped. 

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

of connnunities throughout the area for their co-operation and willing

ness to supply information regarding their wells. Valuable a ssistance 

was also given by well drillers and municipal watenNDrks authorities 

in the area. 

Publication of Results 

The essential information pertaining to ground-water 

conditi~ns is being issu6d in r eports covering each township 

investigat ed in the province of Ontario . Thes e reports, as published, 

will be supplied directly to the proper municj'~al and township 

authorities . In addition, pertinent data on wells investigated in 

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

compilation sheets will not ordinari ly accompany the reports , a s, 

for most areas, they ar e 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 

this information the r equest should specify lot, concession, owner's 

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

pasture, etc . 

With each report is a map consisting of two figures . 

Figure l shows -the suri'ace 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 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 porous bed, lens, pocket, or deposit of 

material that transmits water in sufficiant quantity to satisfy 

pumping wells, flowing artesian wells , and springs . 

Bedrocko Bedrock, as here used, refers to th~ consolidated 

deposits underlying the glacial dri.i't. South of a line drawn between 

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

of sedi:m.ontary 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 meo.n sea-level. 

Continental Ice- sheet , The groo.t , broo.d ice-sheet that 

covered mi;ist of the surface of CEl.11.aiia many thousands of years ago . 

Escarpment , A clif f or relo.tively steep slope separating 

two level or gently sloping areas . 

Effluent Stream. 

zone of saturation, 

A stream tho.t receives water from a 

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 o.11 the loose, 

unconsolidated ..materials that were deposited by the continental ice

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

of stratified dri~, and sco.ttered boulders and ·rock fragments . 
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Sovoro.l forms in which glo.cio.l drift occurs o.ro cs foll~Ns : 

(1) End Moraine (Tennino.l iV!oro.ine) . A mor e or less 

discont-inuous ridge or series of ridges consisting of glo.cio.l drift 

that wo.s laid down by the ice o.t the mo.rgin of o. moving ice~ shcet . 

['h$ surfnce is chnro.ctorized by irregular hills £1.nd undro.ined basins . 

(2) Ground Moraine . A widely distributed moraine 

consisting of glacial dr ift dopositod bcnoo.th nn ice - shoot . The 

predominant mntcri&l is till, which is clny containing stones . The 

topography may vary from flat to gently rolling . 

(3) Kame Moro.ino . Ass~rted doposi t.s of so.ndy and gro.volly 

strutifiod dri~ lo.id dawn at or close to the ico mo.rgin . The 

top~graphy is similar to that of on end moraine . Krune terro.cos are 

elongated deposits of this type lo.id down on the slopes of broD..d , 

flat- bottomed vo.lleys , 

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

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

composed mainly of ti l l , 

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

discontinuous ridges of str atified drift deposited by n glo.cia.l strorun 

that flowed beneath the continen~ o;r _;in_ deep crovo.s-SBs 

within it . It is composed mainly of sand and grnvol , 

(6) Glacio- fluvio.l Deposits , Silt , so.nd, o.nd gr o.vol 

outwash deposited by streams resulting from the melting of the ice

sheet . 

(7) Glo.cio-lacustrine Deposits . Cl o.y, silt , and sand 

deposited in glacial lo.kes during the ret:ron.t of the ice-sheet . The 

clay depoGits nre corrnnonly very distinctly stratified in layers n 

f r action of £U1 inch to one or more feet in thickness ; eo.ch layer 

is believed-to ..represent. .deposition rturi.ng oner- summer -SBas.on n.nd one 

winter sea.son . 
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(8) Kame . An isolated mound or conical hill compo sed 

of stratified sand and gravel deposited in a crack or crevasse 

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

(9) Marine Deposits . Deposits laid down in the sea 

during the submergence that followed the withdrawal of the last 

ice-sheet. They consist chiefly of clay , si l t , ~~d sand, and have 

emerged beaches of sand and gravel associated with them . 

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

the former margin of a glacial lake or sea . It is o.ccompunied by 

scattered deposits of sand and grave l located on former beaches and 

bo.rs. 

Gr ound Water . Sub-surface wate r in the zone of saturation 

below the wate r-table. 

Hydrostat ic Pressure. The pressure that causes water in 

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

Influent Streo.mn 

of saturation. 

A stream that feeds wate r into a zone 

Impervious or Impermeo.bleo Beds such as fine clays or 

·"shale a.re considered to be impervious or impermeable. when they_ do _not 

permit the perceptible passage o~ movement of ground water • 

Pervious or Perme ableQ Beds are pervious .or permeabl e 

when they permit the perceptible passage or movement of ground water , 

as ., for example , porous sand ., gravel , and so.ndstone . 

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 . 

Recent Deposits . Deposits that have been laid down by 

the agencies of wate r and wind since the disappearance of the 

~tal ice-shoet;. for example.., -·-alluvi~alleY~ 
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Unconsolidated D0posits. The mo.ntle or covering of loose, 

unccmontod mo.torio.l overlying the bedrock. It consists of Glucial 

or Recent deposits of boulders, gruvel, so.nd, silt, und clo.y. 

Wuter-tuble, The upper limit of the po.rt of the ground 

saturated with wutor. This mo.y be near the surface or mo.ny feet 

below it. Wo.tor :mny be rota.inod o.bove the mo.in wuter-tuble by o. 

zone of impervious rnuterio.l ; such wo.ter is snid to be perched and its 

upper limit to be o. porchod wo.ter-to.ble. 

Wells. Holes sunk into the ground so us to obto.in a 

supply of wuter . Whon no wo.tor is obtained they ure referred to us 

dry holes. Wells yielding wutor are divided into four cl~sses: 

(1) Flowing Artesian Wells . Wells in which the water is 

under sufficient hydrostatic pressure to flow above the surface of 

tho ground o.t the well . 

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

is under hydrostatic pressure sufficient to raise it above the level 

of the aquifer, but not above the level of the ground o.t _the well . 

(3) Non-artesian Wells. Vfolls in which the water <loes 

not rise o.bove the wo.ter -to.ble or the aquifer . 

(t) I:ntermd.ttent Non-artesian Wells . Wells tho.t are 

gonorully dry for a po.rt of each year . 

Zone of Saturation. The part of the ground, below a 

water-table that is saturated with water . 

GENERAL DTSWSSIOU O~ 

Almost all the wo:b::Jr recovered from bcnea:th--the--earth 1 s 

surface for both domestic and ·industrial usos is meteoric water , that 

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

the surface o.s rain or snow. Part of it is carried off by streams; 

part evo.poro.tce either directly from tho surfo.co: CUld from the upper 
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mantle of the soil or indirectly through transpiration of plants ; th0 

remainder infiltro.tcs into the ground to bo added to tho gtound-watcr 

supplfo s . 

The proportion of the total precipitation th~t infiltrates 

from the surfo.co into the zone of sr.turation will dcpo'nd upon the 

surfo.co topography and th0 type of soil or surfaco rock. More water 

will bo . absorbed in sandy or gravelly o.rons , for exrunple , than in 

those covered with clay. Surface run-off will be grettt.erl.'i:n .hilly 

o.reo.s than in those that are relatively fltct . In sandy regions where 

relief is great, the fi r st precipitation is absorbed and run-off 

only commences after continuous heavy ruins. Light rains falling 

upon the surface of the earth during the growing season may be wholly 

absorbed by growing plants. The quantity nf moisture lost through 

direct evaporation depends largely upon temperature, wind, and 

humidity . Ground wo.ter in areo.s overlain by pervious ino.terial may 

be recharged by influent str eruns co.rrying run-off f r om areas overlain 

by relatively impervious material. 

Because of .the large consumption of ground water in 

settle4 areas, it may seem surprising that precipitation c~n furnish 

and adequate su~ply. However, when it is borne in mind that a layer 

of water 1 inch dee p over an area of 1 squcrc mile runounts to 

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

_precipitation in this region, for example, is about 30 inches, it 

will be seen that each year some 435,600, 000 imperial gallons of 

wo.ter falls on each square mile . Al though it would be impossible 

to determine the annual recho.rge ··'of the ground .. wo.ter supply of the 

urea, if it were o.ssumed that only 10 per cent of the total 

pre-01.p;ito.tion, n,n.moly-43,..560,000 _ __gallons , is contributed to the 

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

the entire o.ren would be o. very large volume . The o.nnunl consumption-
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of wo.tcr in o.11 o.roo.s invostigo.ted is not known, but o.n estimo.te for 

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

be only about one-tenth of the ~nnunl r e charge o.s osti mntcd o.bove. 

In most rogions of the world where precipitation is 

offoctivo there is n.n underground horizon known o.s the ground""l'mter 

level or wo.tor-to.blc , which is tho upper surfo.co of the zone of 

saturo.tion. The wo.tor-to.bl~ commonl y is o. subdued roplico. of the 

surfo.co topogro.phy . The w£'.ter tho.t ento rs from the surfo.ce into 

the unconsolido.ted doposits and rocks of the eo.rth is dro.wn down by 

gr o.vity to wh0r e it r co.ches the zone of so.turo.tion or comes in 

conto.ct with o. r elatively impervious l Clyer . Such o. lo.yer mo.y stop 

further downwo.rd porco lo.tion, r esulting in perched water o.nd creating 

o. porchod water-table . If a wo.te r-to.b lc is ut or neur tho surface, 

there wi 11 be o. l ake or sw·amp ; if it is cut by u valley, there will 

be o. stremn in the valley . The terms influent und effluent are used 

with reference to streams o.nd their relo.tion to the wo.tur- to.ble . An 

influe:mt str oo.m flows o.bovo the wo.tcr-to.ble o.nd feeds ·wo.ter into the 

zone of saturation; o.n eff luent str erun flows ~t or below the water-

table o.nd receives wo.tc r from the zone of so.turo.tion . An effl uent 

stream muy become influent o.nd eventually dry up if the wo.tc r-table is 

low(;rod suffici C:Jntl y . Tho ground wo.ter in the zone of so.turo.tion is 

o.lmost constantly on the move percolat ing towards some point of 

dischurge , which may be o. spring or a pumping well. 

All rocks o.nd soils e.re to somo .degre6 porous, th::tt is,, the 

individual grains or particles of which they are composed are partly 

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

receptn.clcs and conduits of gr-oundrwc.ter_ _ In most r ocks a.nd soils 

--Ghe-i.nter-stie-es o.rc. corme-ct.ed o.nd lurge enough for-the W'Uter-'t-OlllOVe

from one opening to onothcr. In some rocks or soil~however, they 

ure largely isolated or too smD.11 to o.llow movcm6nt of wo.tor. The 
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' ' 
porosity of o. "mnteria.l vuri.cs directly with the size und number of 

its interstices , which in turn depend chief ly upon the size. , sho.pe, 

a.rra.ngsment, o.nd degree of Qssortment of the constituent particles. 

Horizons within the eo.rth 1 s crust of fino-gr~inect rock such o.s 

shulo, limestone or do lomite , or unconsoliouted clay or silt , may 

huve such smnll inter sti ce s t hc.t the conto.inorl wo.te r will not f l ow 

rco.dily o.nd wells penetrating them ma.y der i ve lit t l e or no wate r from 

them. Such horizons Qre considered impervious . Bods of more 

coo.rs e- gr a.inod mo.teric.ls such us so.nd, gro.vel , or so.ndst one have 

grout er porosity und r oo.dil y yi0ld their wa.tors .to we lls. They are 

co.llod water-boa.ring bods or o.quifors , A clean wa.ter-boo.ring gro.vel 

is ono of tho best sources of water . This is true whe ther the wate r 

is derived f r om the zone of snturo.tion"or from o. bed of gra.vo l 

confined a.bove , between, or be low bods of l ess pervious r:10.torial~ 

Consolida.ted r ocks usuo.lly considered to be impervious 1:iay 

sometimes produce wa.t e r in r ela.t ivel y good supply from openings 

within them of prima.ry or seconda.ry origin . Thoso of primo.ry origin, 

origina.l interstices , wo r e created when the roc ks co.me i nto existence 

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

pla.nos , and intorgro.nulo.r spaces . Se conda.ry interstices comprise 

joi nts o.n<l other fractur e openings, solution openings , a.nd openings 

produced by several processes of mino r i mportance , such us the work 

ofpl.anta and o.nimo.ls , mechanic a l erosion , and recryst o.llization; all 

of these involve movement of a type that acted ~fter the consolidation 

of the roc k . The most i mportant interstice s with r espect to wate r 

supplies o.ro the original interstices, next to them a r e the f r acture 

und solution openings . 

The most common well s and those that i n drift-covered areas 

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

wells . These are we lls tho.t derive t hair water from the zone of 
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so.tura.tion. Many sho.llow wells become dry during the late sm-:mwr 

o.nd vrintor, or during periods of extreme drought . In most co.se s 

this is duo to the lowe r ing of the wo.ter- to.ble bel ON the bottorn of 

the well . The grouping together of a number of wa.ter-ta.ble wells 

within o. l imited o.roa. will o.lso lower the yield of n.ny one of the 

wells . This is especio.lly true of water-producing forma.tions of low 

pormoo.bility. When o. we ll penotro.t o s o.n o.quifer confined by 

impervious beds, wo.tor will bo fo rced upward by hydrosto.tic pressure 

exerted at the p.oin t whore the well enters the o.quife r. If the 

hydrosto.tic . pressure is gr oo.t enough to f orc o tho wo.te r to or 

o.bove the surfucu , Cl flONing well is formed . 

Springs a.re formed where the wo.ter -to.blo, or some wo.te r

bca.ring o.quifo r, outcrops o.t the surface of the gr ound . · The wo.ter 

emerging from wa.ter-to.bl c springs is freo-running w~tor :flowing 

down the gro.dient of the wa.ter-tablo . In mo.ny co.sos those springs 

occur o:;.:i slow seeps ulong the steopo r slopes of stroo.m vo.lleys . A 

lurge number in one o.roa. could ma.i nto.in u mvo.mp . A group of 

p •H'mo.nont springs occurring i n one o. roa. could provide sufficient 

wo.tor to ma.into.in a. lo.kc or fonr. the source of a streo.rn. 

GENERAL DISCU SS ION OF GROUND-WATER ANALYS I S 

The minero.l ~i;ont of ground wa.ter is of interest to mo.ny 

besides those irtdustrios seeking wo.t e r of specific quo.lity. Both the 

kind o.nd quantity of mineral mo.tter dissolved in no.turO.l water depend 

up~n the t exture o.nd chomico.l composition of the rocks with which the 

water ho.s bee~ in contact. Pollution is caused by . canto.et with 

organic matter or its decomposition products . Anulyses of we ll waters 

for mineru.l. content -o.re mo.de by tho Mines BronchJ Department of Mines 

' o.nd Technicul Surveys, otto.wo. . 

In any given o.reo., an attempt is Illtl.de to socure samples 01' 

wutor reprosento.tivo of o.11 mo.jor aquifers. The quantities of the 
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vo.rious constituonts for which tests o.ro mado a.re given o.s "purts 

per million 11
, which rofors to the proportion by weight of ouch 

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

The following minora.l const ituents a.re thoso commonly · 

found in no.turo.l wo.tcrs in quantities sufficient to ht.cvc o. 

pro.ctical effect on the vnlue of the waters for ordina.ry use s: 

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

o.ny rock- forming silica.to, although its chief source is tho feldspars. 

It is coml'lonly doternirn;d in the o.no.lysis of wo.tor for use in steam 

boilers , o.s si lica is clo.ssod us o.n objectionable cncrusta.nt , 

Cn.lcium (en.) . The chief source of calcium dissolved in 

ground wo.ter is the solution of limo stono, gypsum, o.nd dolomite . The 

common compounds of calcium a.re calcium carbonate (Co.CO ) cmd calcium 
3 

sulpho.to (Co.S04 ) , neither of which ho.s in jurious effects upon the 

consumer, but both of which co.use ho.rdnoss o.nd , the former , boiler 

sea.lo . 

:Wngnosium (Mg) . The chief source of magnesium in ground 

water is dolomite , a co.rbonate of en.lei um o.nrl magnes ium. The sulpho.te 

of rnugnesium (Mgso4 ) combines with water to form Epsom--salts . (MgS04 . 7H20) , 

and renders tho wo.te r unwholesome if present in largo a.mounts . 

Sodium (No. ) is found in c,11 natur al waters in vo.rious 

combirn::.t ions, though its so.lts constitute only a smo.lLpo.rt of the 

toto.l dissolved minoro.l mutter in most waters i n humid r8gions. Sodium 

salts ma.y be present as a r e sult of pollution by sewage , or of 

conto.mino.tion by son wate r either directly or by that enclosed in 

sediments of marine origin. Modern.ta quantities of these salts have 

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

wo.ter conto.ining sodium in excess of ubout 100 po.rts per million ·-must 

be used with care in steam boilers to prevent foaming . Wn.tors 

containing lnrge quc..ntities of sodium salts nro injurious to crops 

o.nd are , thorefor o, unfit for irrigation. The quo.ntity of sodium so.lts 
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may bo so largo as to render ~ wo.ter unfit for neo.rly o.11 uses. 

Poto.ssium (K), like sodium, is derived originally from 

the al.kn.line feldspars and micas. It is of minor significance and 

is sometimes included with sodiQm in o. chomico.l analysis. 

Iron (Fe) is o.lmost invariably present in well wutors, 

but rarely in largo amounts . Salts, or compounds, of iron uro 

dissolved from mo.ny rocks o.s well o.s from iron sulphide deposits 

with which the ground wo.ter comes in canto.et . It mo.y a.lso be 

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

quantities large enough to be objectionable. Upon exposure of the 

water to the atmosphere , dissolved iron soparates us the hydrated 

oxide that imparts a ye llowish brown discoloro.tion . Excessive iron 

in water causes staining on porcelain or enamelled ware an" renrlers 

the water unsuitable for laundry purposes. vfr,ter is not considered 

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

Sulphates (so4 ) . Deposits of gypsum (CaS04.2Hz0 ) uro the 

principal source of sulphates dissolved in ground water; soluble 

sulphates, chiefly of :magnesium and sodium, o.ro other sourcos . 

Sulphates co.use per:rnunent ~nrdnoss in water c.nd form injurious boiler 

scale. Sodium and 1ll.llgnesium sulphates arc 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 and sediments. It occurs usually us sodium chloride 

o.nd less commonly us calcium chloride and magnesium chloride. Sodium 

.chloride is a charo.cteristic constituent of sewage and o. lo.cally 

abnormal amount suggests pollution . However, because chlori~es may 

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

in themselves , be taken o.s positive proof of pollution . Cblorides 

impart a salty to.sto to wo.ter if they are present in excess of 300 

parts per million. 

Nitrates (No3 ) o.re of minor importunce in the _study of 

ground water . Relatively lnrgo quantities in o. wuter may represent 
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~ollution by s~vugo, or dro.ino.go from bo.rnyo.rds, or even from 

fortili.zod fields. It is recommended tho.t o. bc,ct0riologico.l test 

be mo.do of wo.tor showinf; ~n o.pprocio.blc nitro.to content if it is to 

be used for domestic purpososo 

Co.rbonate (C03) forms n. large pe rcentugo of the solid 

compounds held in s elution by the uvoro.ge t;rounr: vmter . · T:10 t wo 

chief sources are the decomposition of feldspars and the solution 

of limestone by wa.ter curryini:., carbonic acid in so l ution , which 

is the primo.ry agent in rock decomposition . Thoy aro inr1icated 

in the to.ble of o.no.lysos o.s o.lko.lin1ty . Calcium o.nd mo.gnosiwn 

co.rbonn.tos co.use ho.rdncss in wo.tcr: whoreo.s sodium co.rbonate cu. uses 

softness. 

Co.rbon dioxid0 dissolved in water 

rondors the insoluble calcium cmd magnes ium curbono.tes soluble o.s 

bicarbono.tos . Boiling rov~rsos the process by cho.nging the bico.rbonutes 

into insoluble carbonates, which form u con.ting on tho sides of 

cooking utensils. 

Totul Di ssolved Solir1s (Residue on Evaporation) . The term 

is o.pplied to th0 residue obtained when o. scunple of vmter is evaporated 

to dryness. Waters are consider ed high in dissolved mineral solids 

when they contain more the.n SOO parts per mill i on, but may be accepted 

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

Residents, accustomed to the waters, may use waters that carry well 

over 1,000 pa.rts per million of total dissolved solirl s without 

inconvenience , although persons not used to such highly mineralized 

waters wouid find thom objectionable. 

Hardn0ss is a condition imparted -to wut~rs chiefly by 

· dissolved calcium and magnesium compounds a It here r.;,fers to the 

soap-destroying power of water , that is, the power of the water 
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first to use o. corto.in a.mount of soo.~ to procipito.te thu o.bovo 

compoun" s bofore o. lo.tho r is produced , T~o hu.rdnoss of wo.tor in 

its originnl sto.tc is its total ho.rdncss . Pormo.nent hardness r oma.ins 

o.fter tho wo.ter hus boon boiled , a.n1 is co.used by mine r o.l so.lts tho.t 

cannot be r emoved from solution by boiling . It can be reduced by 

trEJu.ting the wo.tor with no.turo.l softeners, such as run.r;ionio. or sodium 

co.rbonate , or with mo.ny mo.nufucturcd softeners . Tomporo.ry hardness 

co.n bo olimino.tcd by boiling , and is due to the presence of 

bico.rbono.tes of co.lcium o.nd nugnesiurn. Wo.ters containing larger 

quo.ntitios of soCium .co.rbono.te tho.n of cnlcium o.nd magnesium compounds 

a.re soft, but if the latter compouncls ure mor e o.bunrl.o.nt the water is 

hard . The following to.blc 1 muy be used to indicate the degree of 

ho.rdncss of o. wo.tor : 

Toto. l Hnrdnens 

Parts per million 

0-50 
50-100 

100-150 
150-200 
200-300 

••• 11 •••••••••••••• •••••• •••••••• ............... " ............... . 
······························~· 
e • • ' • • • • • • • • • • • • • • • • • • • • • • • • • • •. • • ................................ 

Cho.ro.cter 

Very soft 
Moderutoly soft 
Slightl y hard 
Modero.tE!ly ho.rd 
Hard 

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

1 
Thresh, J . C., o.n<l Beale , J~ F.; The Excmino.tion of ~o.ters o.nd 

Wo.ter Supplies, p. 21, London; 1925. 
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PART II 

EDWARDSBURGH TOWNSHIP, GRENVILLE COUNTY, ONTARIO 

Physical Features 

Edwardsburgh township is in the southeast part of Grenville 

county, and has an area of approximately 112 square miles. The township 

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

appro.xirnately 1 mile east of the town of Prescott to l! miles east of 

the town of Cardinal . Cardinal, the largest community in the township, 

lies about 118 miles west of Montreal . 

The topography of Edwardsburgh township is that of a flat 

sand plain upon which are scattered numerous, large, elongated ridges 

of clay till and smaller knolls and hills of kame sand. The general trend 

of the topography varies from south 10 degrees west to south 30 degrees 

west. Bedrock, which consists of flat-lying Ordovician sedimentary 

formations, is reflected in the surface wherever the overburden is thin . 

A poorly marked divide between the basins of Ottawa and St. Lawrence Rivers 

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

Cardinal, the divide i s only 2 miles from the St. Lawrence River, and 

farther west in the township the distance is about 3 miles . 

The large area north of the divide is drained by South Nation 

River, which, together with its numerous small tributaries, crosses the 

north half of the township in a northeast direction. The drop in South 

Nation River between the Canadian Pacific Railway bridge west of Spencerville 

and the bridge at Hyndman, a distance of 8 miles, is 22. 2 feet. This 

indicates an average gradient across the township of 2.8 feet a mile . 

The township as a whol e has a r elief of more than 125 feet . 

The highest elevation is in the northwest part where an altitude of more 

than 575 f eet is attained. The lowest part is on the st. Lawrence River 

in the southwcst corner of the township where the altitude is l ess than 

250 feet above sea-level . 

Graphs have been prepared depicting the monthly precipitation 

from 1947 to the end of 1950, as measured at various meteorological stations 
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in the area about Edwardsburgh township, and the fluctuations in the water

table, as measured at an observation well near the town of Morrisburg 

for the same period. The latter was provided through the courtesy of the 

Ontario Department of Mines . From these graphs, it will be noted that, 

during the months when the ground is not frozen, the elevation of the 

water-table depends, to a large extent, on the amount of precipitation 

falling upon the area. In general, the lowest amount of precipitation 

occurs_d:uring the months of August and September, and it is during that 

period that the water-table shows a steady decling, commonly reaching its 

lowest point in October. 

In the subsequent months, there are periods of considerable 

precipitation, but, because the frozen condition of the ground prevents 

downward percolation of water, and the fact that a great deal of the 

precipitation is in the form of snow, the water-table remains low during 

t he winter months and does not commence to rise until the end of February. 

The highest elevation of the water-table is reached during 

May and June. This is normally duo to the supplementing of the regular 

precipitation with water from melting snow and ice accumulated on the 

surf ace during the winte r months . 
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Geology 

Bedrock Formations. The township, which is located within the 

Ottawa - St . Lawrence Lowland, is underlain by Palaeozoic rocks of Ordovician 

age. In most cases, the rocks are flat-lying or gently undulating. The 

general dip is extremelyJ.ow and in a northwest direction. 

Era 

Palaeo
zoic 

Precam
brian 

(Archa
ean)? 

Period 

Table of Fonnations1 

t Sub. Epoch : Formation 

~ Trenton ottawa 
l and Black ' 
~ 
! River 
1 

Thickness ; Lithology 
(Feet) 

690-700 Limestone with a 
little shale, some 
sand at base 

' 
~~~~~"--~~~~~~--~~~---~~~~~~~~~~ 

I 
Ordovician l 

i 
Disconformity 

i 
~ 

l Chazy 
i 
I 
! 

St.Martin i -;20~155 

Rockcliffe DlS0-165 

Impure limestone 
Shale with sand
stone lenses 

l ~~~~~'--~~~~~..._~~~~...._~~~~~~~~~~ 
! Disconformity 

1 Oxford 
l Beekman-

town 
March 

· · 240 (:!: ) Dolomite with a 
little shale at 

' top; interbedded 
30(+ ) t\. sandstone and 

dolomite ; 
~~~~--.-' ·~~~--~~~~~~~~~~~~~~~~~-

Ordovician 1 

or 
Cambrian 

' Nepean Up to 
500 

Great Unconformity 

Grenville 

! Sandstone 

\ Crystalline limestone 
i quartzites, and 

metamorphic rocks; 
associated granite 
and granite-gneiss 

l Wilson, A. E.t Geology of the Ottawa - St . Lawrence Lowland, 
Ontario and Quebec; Geol. Surv. , Canada, Mem. 241, p. 9 (1946) 4 
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The March f onnation underlies a small area in the southwest 

part of the township in the vicinity of Domville station on tho Canadian 

Pacific railway. The remainder of the township is underlain by the 

succeeding Oxford formation, except for an extremely small area along the 

east boundary in the northeast part of the township, which is underlain by 

the Rockcliffe . The Precambrian rocks are represented by one small outcrop 

of white quartzite located in lot 53, con. rv. 

Overburden. The types of overburden occurring in the township, 

classified a"c:·~~~d:i..ng -to their origin and arranged in order of their deposition 

from oldest to youngest, are as follows: glacial till, glacio-fluvial 

material, and marine beds . Recent deposits are relatively scarce and 

unimportant. 

Glacial materials in the t ownship occur chiefly as ground mrraine. 

b. most instances they are completely buried beneath glacio- fluvial material 

and marine sediments and, accordingly, are only encountered during excavating 

or drilling operations, although in somw localities they outcrop 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 . They often have the appearance of 

' islands ! of clay till in a ' sea l of marine sand and clay. Thin layers of 

till reworked by invading marine waters occur on some of the higher ground. 

They are frequently associated with accumulations of large boulders . 

Glacio- fluvial material in the form of kames, is extensive 

throughout Edwardsburgh township. The kames occur as scattered knolls and 

irregular ridges of sand and fine gravel, the relief of which has been 

considerably lowered by the planing action of the waves . In most instances, 

the kame material directly overlies clay till or bedrock. 

The invasion and subsequent withdrawal of the Champlain Sea, 

~hich followed the retreat of the ice-sheet in the region, formed various 

deposits of marine origin. The most extensive of these in Edwardsburgh 

township are the beds of sand and clay that occur in the flat areas between 

the higher ridges of clay till and kame material . 
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The March formation underlies a smaJ.l area in the southwest 

part of the township in the vicinity of DomviJJ.e station on the Canadian 

Pacific railway. The remainder of the township is underlain by the 

succeeding Oxford formation, except for an extremely smaJi area along the 

east boundary in the northeast part of the township, which is underlain 

by the Rockcliffe. The Precambrian rocks are represented by one small 

outcrop of white quartzite located in lot 331 con. IV. 

Overburden. The types of overburden occurring in the township, 

classified according to their origin and arranged in order of their 

deposition from oldest to youngest, are as follows: glacial till, glacio

fluvial material, and marine beds . Recent deposits are relatively scarce 

and unimportant. 

Glacial materials in the township occur chiefly as ground moraine . 

In most instances they are completely buried beneath glacio- fluvial material 

and marine sediments and, accordingly, are only encountered during exoavating 

or drilling operations, although in some lo•alities they outcrop 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 

dire~tion of the last ice movement . They often have the appearance of 

'islands I of clay till in a ' sea l of marine sand and clay. Thin layers of 

till r eworked by invading marine waters occur on some of the higher ground. 

They are frequently associated with accumulations of large boulders. 

Glacio-fluvial material in the form of kames is extensive through

out Edwardsburgh township. The kames occur as scattered knolls and irregular 

ridges of sand and fine gravel, the relief of which has been considerably 

lowered by the planing action of the waves . In most instances, the kame 

material directly overlies clay till or bedrock. 

The invasion and subsequent withdrawal of the Champlain Sea, 

which followed the retreat of the ice-sheet in the region, farmed various 

deposits of marine origin. The most extensive of these in Edwardsburgh 

township are the beds of sand and clay that occur in .the flat areas between 

the higher ridges of clay till and kame material . 
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Marine clay is extensive throughout tho township, but in 

most instances is covered by a layer of marine sand of various thicknesses, 

and except for a few small areas , one in lot 20, con . VIII, and others 

in lots 25 to 30, con . I , can only be seen along the banks and in the 

bottoms of small creeks . 

Marine sand covers a large part of Edwardsburgh township. 

It appears to overlie all other unconsolidated material in the township 

with the exception of the Recent . The thickness of the marine sand is 

not great, varying generally from a few inches to a f ew feet . 

Alluvial clay, silt, and sand occur along the flood plain of 

South Nation River between the community of Ventnor and the point where 

the river leaves the township . These materials may overlie either bedrock, 

clay till , or marine clay. They are shallow beds, considered to be 

derived mainly from the reworking of glacial drift . 

Dune sand occurs locally in Edwardsburgh township . It is 

usually concentrated on the east side of kame deposits, which are the 

source of much of the material . The material consists of a fine , white 

sand that is useless for farming . These deposits are not considered 

important as sources of ground water. 

Variations in the thickness of drif t throughout the t ownship 

were determined in many localities as a large number of the recorded 

wells were reported to have encount ered bedrock. 

The following table indicates the minimum and maximum 

thicknesses of drift in seve ral localities , as indicated by the recorded 

wells : 
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Concession Lot Minimum and Concession Lot Minimum and 
Maximum Thi- kness Maximum Thickness 
of Drift (feet) of Drift (feet) 

/ 

1 1 2lx....__, 35x 4 ). oOX - ? 

1 4 24X - 3oX 4 4 7X - 55x 

1 7 z9 - ? 4 7 2ex - z9x 

1 10 0X - 6x 4 10 36 - ? 

1 13 22 - ? 4 19 4X - ? 

1 1 16 16 - ? 4 22 9x - ? 

1 19 50 ~ ? 4 25 10 - ? 

1 1 22 es - ? 4 28 18 - ? 

1 28 22X - 26x 4 54 78x - ? 

1 31 ox ... ;;i;iX 
5 2 29 .... ? 

1 54 12x - ? 

5 5 24x - ? 

2 6 10 - ? § 8 4ox - ? 

2 11 oOX - 49X 
5 11 22 ? -

2 14 l<i - ? 5 14 17 ? -
2 17 21 - ? 5 17 i;; ? -
2 20 25 - ? 5 20 5X - ? 

2 23 ir. - ? 5 29 18 - ? 

2 35 9 - ? 5 32 7X - 14x 

3 .·:.·~.; 20 ? -.:.,;;1 - 6 3 5X-. 23 \~ 

~ 6 4ox - ? 6 ,3 29X - 30X 

3 9 43 - ? 6 9 23 ? -
3 12 9X - 24 6 12 17x - ? 

3 15 48X - ? 
6 15 4X - ? 

8 18 7 - ? 6 18 5X - 5X 

3 21 14 - ? 6 21 23X - ? 

3 24 4X ..., 12x 
6 ~o 14x - Q~x 

3 27 18x ... ? 6 33 oox - 51X 

6 36 40x - ? 



Concession Lot 

7 1 

7 4 

7 7 

7 10 

7 J.3 

7 16 

7 19 

7 22 

7 25 

7 31 

7 34 

8 2 

8 5 

8 8 

8 ll 

8 14 

8 17 

8 20 

8 29 

8 35 

x to bedrock . 

- 23 -

Minimum and 
Maximum Thickness 
of Drift (feet 

2X ..., 3X 

24X - 27X 

9X - 26x 

3X - 25X 

12x - 22X 

20X - 22X 

8X - ? 

41 - ? 

? - 26x 

34 - ? 

23 - ? 

17 - ? 

30 - ? 

ll7 - ? 

? - l1:ux 

? - 24X 

sx - 27X 

22 - ? 

llS ... ? 

24 - ? 

Concession Lot Minimum and 
Maximum Thickness 
of Drift (feet) 

9 3 7X - 3sx 

9 6 23 - ? 

9 9 3X - 30X 

9 12 9X - l4x 

9 15 3X - ? 

9 18 56 ... ? 

9 21 4x - ? 

9 24 gx - 35x 

9 27 7X - ? 

9 30 gx - ? 

9 36 28 - ? 

lO 16 17 ? 

l O 19 14 ? 

10 34 24 ? 
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Water Supply 

Except for a few localities, Edwardsburgh ~ownship appears to 

be fairly well supplied with ground water for both domestic and stock 

purposes. Exclusive of the communities, about 68.9 per cent of the wells 

throughout the township are of the dug type, and 31.1 per cent are drilled, 

chiefly into bedrock. Approximately 74.5 per cent are obtaining their 

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

that about 86.9 per cent of the wells have a permanent water supply sufficient 

for the present demands made upon them; the remainder constitute dry holes 

and wells that go dry intermittently, ea.pecially during periods of extended 

drought. In describing 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 township is not a good source of water. 

Commonly, it constitutes a poor reservoir for ground-water storage as it 

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

circulation generally r esults in the quality of ground water obtained being 

poor. It is reported that shallow wells, dug 18 to 20 feet in clay till, 

are seldom satisfactory, especially when called upon to water 50 to 65 head 

of stock. The reason is the low permeability of the clay till that causes 

it t~ yield water slowly to the well. Consequently, a well deriV:lng its 

ground water from it can bo easily pumped dry and takes an exceedingly long 

time to refill. 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 drawn from the well. For 

instance, most wells dug an average of 34 f eet in clay till are reported 

to provide a sufficient supply of ground water for 10 head of stock. The 

depth of the wells depends largely upon their topographic location. On 

higher ground, such as on or near the crest of a drumlin where many farm 

buildings are located, the wells should generally be deeper than those 
I 

located on the lower, surrounding ground moraine . 
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In lots 26 and 27, con. VII, wells dug to depths of 55 to 52 

feet in clay till are reported to be yielding excellent supplies of ground 

water. 

A number of shallow wells dug in clay till reportedly encountered 

sand that for a time yielded water in sufficient quantities to satisfy the 

needs of the owner, However, after a period of time had elapsed, many of 

these wells assumed the properties of a well deriving its entire ground 

water supply from clay till, often going dry during the late summer or 

extended periods of drought, and yielding only limited supplies during 

normal times. It is thought that the sand encountered is i n small isolated 

lenses of pockets in the till and that these sand beds, not being extensive , 

are drawing their limited supply of ground water from the confining till. 

Consequently, the quantity of water yielded by the sand would be no greater 

than if it were coming directly from the till into the well . 

Ground water under hydrostatic pressure is seldom yielded 

directly by clay till. In most instances, the wells are non-artesian and 

are deriving their water from the zone of saturation below the water-table . 

Wells in areas where reworked clay till occurs on the surface are more 

satisfactory than in those areas of undisturbed clay till. This is due to 

the greater specific yield of the reworked material, which has had a large 

quantity of its finer particles washed from it. 

Sufficient supplies of ground water, some of which is under 

pressure, is often, but not always, obtained at the contact of clay till 

and bedrock. 

Although many of the karne deposits in the township are r eported 

to yield an unsatisfactory supply of ground water, the material appears 

to be sufficiently permeable to yield its water fast enough to satisfy 

a normal pumping well. The water- table in the kame areas is relatively 

low and, consequently, the average depth of dug wells is greater than in 

other parts of the township. In the extreme northeast corner of the 

t ownship, where kame sand directly overlies bodroQk, most shallow wells, 

averaging 18 feet in depth and dug to bedrock, obtain a satisfactory supply 

of water from the zone directly above bedrock. 
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A large number of intennittent wells arc r eported to occur in 

the karne area in the southwest parts of the township. The karne material 

here is underlain principally by clay till . Because of the loose character 

and excessive permeability of the kame material , it is difficult for the 

average farmer to dig a well far enough below the water- table into the zone 

of saturation to obtain a permanent supply of water. It is considered best 

to dig wells in this type of material during the autumn or during periods 

when precipitation is low and the water-table has dropped to its lowest 

point , Deepening a dug, non-artesian well that is intennittent, in the 

hope of obtaining a permanent supply of ground water, is also best accom

plished while the water-table is at its lowest point . Drilled wells 

employing well s0reens appear to be the most satisfactory means of obtaining 

a sufficient supply of ground water from these deposits . 

OUtwash sand and gravel does not appear to be an important source 

of water in the township , One well in lot 6, con. IV, was r eported to have 

encountered 6 feet of gravel overlying bedrock and buried beneath 60 feet 

of marine clay, The water in this well is under considerable hydrostatic 

pressure and overflows for approximately 8 months of each year. It is 

possible that more of the water derived by wells drilled to bedrock in the 

township may be from a similar source , although such information is not 

recorded in the well data supplied by the owners . 

Although marine clay does not appear on the surface to any 

great extent, it underlie s a large part of the areas mantled with Champlain 

sand, &nd, accordingly, assumes a greater importance toward the ground

water conditions in the township than is at first apparent . The problems 

encountered in attempting to obtain safisf aotory supplies of ground water 

from marine clay are comparable with those in clay till areas . Marine 

clay is too dense to yield its water content readily and wells dug in this 

material necessarily have to go a considerable distance below the water

table in order to provide a reservoir large enough to yield a satisfactory 

supply of water. Most wells dug in marine clay that are reported to be 

unsatisfactory, are so, not because of the lowering of the water- table, but 

because of the poor penneability of the material . For this reason a well 
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might be dug in clay a considerable distance below the water-table before 

there would be any evidenoe of free water. It is suggested that the only 

method to ·determine accurately the location of the water-table in clay 

is by making laboratory tests to determine if the material is saturated. 

A well dug in clay would necessarily have to remain in disuse for a 

considerable length of time before the elevation of the surface of the 

free water would approach that of the water-table. 

Although it is a more laborious task to dig a well in heavy, 

marine clay than in sand or gravel, the slow entrance of the water makes 

it easier to penetrate the zone of saturation below the water-table and 

thus create a larger reservoir. In some wells, marine clay was found to 

be sufficiently firm and compact that lining the well with rock or wooden 

cribbing was not necessary. It is doubtful, however, if wells such as 

these would be as satisfactory as those that have been properly lined. 

A number of shallow, intermittent wells, dug in marine clay, 

occur in the vicinity of Wexford, near Windmill Point and again near the 

junctions of Nos. 2 and 16 highways, both located in the extreme southwest 

corner of the township. These wells should be deepened to provide a greater 

reservoir. It was reported that shallow wells dug in marine clay will not 

provide sufficient ground water for 65 head of stock. In lot 29, con. I, 

where a thin layer of marine sand overlies the clay, a well drilled 83 feet 

into the clay was reported to be unsatisfactory whereas at the same time 

two adjacent, shallow, dug wells were reported to yield fair quantities of 

water. It is considered that the source of most of the water in these latter 

dug wells is the overlying marine sand, and that the casing of the nearby 

drilJ.ed well blocks off this water, allowing only a limited supply from the 

clay to enter through the relatively narrow opening in the bottom. In 

concession V, in the area surrounding Pittson, the Champlain sand deposits 

overlying the clay are thin, ranging from 2 to 3 feet in thickness. Dug 

wells in this locality, which range from 18 to 30 feet in depth, are reported 

to be obtaining their water directly from the clay. 
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The areas of marine sand yield fair to good supplies of ground · 

water . Marine clay is the predominant material underlying the sand whereas 

smaller areas are underlain by clay till and bedrock. Precipitation 

falling upon sandy areas rapidly sinks in and percolates dovmward. until it 

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

dovmward movement of the water to such an extent that the sand above becomes 

saturated with water, frequently forming a perched water-table . Many wells 

dug dovm through the sand to the more impervious material are reported to 

have encountered "springsn in the bottom of the well . This is merely ground 

water seeping rapidly into the well from the 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 penneability of the sand pennits surface 

water to pass through it and fill the well rapidly to the level of the water 

in the perched water-table . 

Shallow wells, 10 to 15 feet in depth, dug in areas where the 

marine sand deposits are exceptionally thick, encounter similar problems 

to those in kaine areas. Few wells of this type are satisfactory, especially 

if located on a hill or ridge, where the greatest drop in the water-table 

occurs during a period of little precipitation, The most satisfactory wells 

in marine sand are those that are located in the flat sand areas between 

the higher areas of kaine sand and glacial till . The water-table in these 

localities does not appear to fluctuate much and most wells can usually be 

depended upon to remain pennanent the year round. 

The few alluvial deposits in the tovmship are not an important 

source of ground water. At Ver1tnor, however, 2 wells are believed to be 

deriving their water from alluvium and the supply is reported to be satis

factory for domestic uses. 

Altogether, some 308 wells in the tovmship have been drilled 

into bedrock, and all are reported to be deriving at least part of their 

ground water from that source. The depths of the wolls range from 6 to 

218 feet, with an average of 53 feet . All the walis".are reported to be 

deriving their water from the March and Oxford fonnations with the exception 

of one. This well, a flowing artesian 160 feet deep, is located in lot 6, 



- 29 -

con. IV, and is reported to be deriving its water from shale, presumably 

of the Rockcliff e f onnation. The water from this well has a 11mineralf1 

taste and an oily scum fonns on its surface. It is not considered satis

factory for domestic use. Another well in lot 25, con. VII, is 218 feet 

deep and is reported to have passed through the Oxford and to have encountered 

either the March formation or the Precambrian. The water rose to approxi

mately 2 feet from surf ace and is reported to be satisfactory for all 

domestic and farm uses . A well, 120 feet in depth, drilled at the Colonial 

Inn on No . 2 highway 2 miles east of Prescott is reported to have encountered 

granite underlying the limestone. The water in this well is under considerable 

pressure and rises to within 20 feet of the surface. 

It is difficult to detennine if the ground water in wells 

drilled to bedrock is under pressure when the elevation of the surface 

of the water are comparable to those in adjacent, shallow, dug wells . It 

is thought that most water encountered in bedrock is under pressure and, 

acc~rdingly, rises some distance in the well , but in some wells this water 

is being supplemented by ground water from the zone of saturation lying 

above the artesian aquifer in the bedrock. This water, which may or may not 

be contaminated, enters at some point immediately below the casing and 

causes the surf ace of the water in the well to rise to the el evation of 

the water-table in that locality. 

Not all wells that are drilled into bedrock provide sufficient 

quantities of ground water. In tho area about Hyndman, in the northeast 

corner of the township, a number of wells drilled into the Oxford f orma

tion, one of which penetrated 100 feet of rock, were reported to yield 

insufficient quantities of water. The cheese factory in the same area, 

which has a 60-f oot drilled well, reported an excellent supply. This 

suggests that aquifers that will provide sufficient quantities of water 

are present in the bedrock, but that there is an element of chance that 

such an aquifer will be encountered during drilling operations. Water may 

be obtained at almost any depth in bedrock down to the Precambrian. One 

well , in lot 25, con. VII , obtained water that rose to within 2 feet of 

surface after penetrating 192 feet of rock. 
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Flowing-artesian wells, obtaining their water from bedrock, 

are not conunon in Edwardsburgh township. The following is a list of such 

wells for which information has been obtained. 

Lot Concession 

1 III 

6 

7 v 

7 VI 

31 VI 

20 VII 

Well 
Depth (feet) 

85 

l60 

lOO 

64 

? 

52 

Bedrock 
Depth (feet ) 

70 

22 

89 

? 

? 

12 

Formation 

Oxford 

Rockcliff e 

Oxford 

Oxford 

Oxford 

Oxford 

Information obtained from numerous wells drilled to bedrock 

indicates that the surf ace of bedrock underlying the township consists of 

a series of long, narrow, parallel ridges trending in a general southwest 

direction across the township and separated by wide, deep valleys filled 

with glacial drift . The relief of the bedrock surface is approximately 

195 feet, ranging from 375 feet above sea-level in the vicinity of Groveton 

to a minimum of 100 feet or less as indicated by a 117- foot drilled well in 

lot 8, con. VIII. 

All the flowing artesian wells and a number of excellent non-

flowing artesian wells appear to be located upon the sides or flanks of 

the buried valleys. It is considered that not all the ground water 

obtained by these wells is derived from bedrock. Surface water percolating 

slowly down through the unconsolidated material and encountering bedrock 

would tend to accumulate in the valleys and form a source of ground water 

for any well put down in that area . 

Although no accurate information has been obtained, it is 

thought that the relief of the surface of the Precambrian rocks beneath 

the sedimentary formations underlying the township is considerable, 

with numerous, rounded ridges of crystalline rocks interspersed with 
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valleys , in many instances par~ly filled with sandstone of the Nepean 

formation . The quantity of ground water that could be obtained from the 

larger of these sandstone beds should be considerable . Unfortunately, 

at present, drilling from surface appears to be the only means of locating 

them. 

The entire surf ace of Edwardsburgh township aGts as the intake 

area f or the ground water yielded by both the overburden and the underl ying 

bedrock. Some of the ground water derived from the bedrock formations may 

have originated southwest of the township in the areas north of Brockville, 

where the Precambrian rocks, which elsewhere underlie the Palaeozoic 

formations, appear on the surface . This is espe ~ially true in the south 

p~rt of the township . The slope of the surf ace of the Precambrian rocks 

is in a general northeast direction, which is reflected by the similar 

low dip of the overlying sedimentary strata . There is no doubt but that 

a large part of the water yielded by several flowing- artesian wells in 

Augusta township, adjacent on the southwest, has its origin in this area. 

Although numerous seepages occur around the edges of swamps 

and along the bases of the larger hills, no springs yielding large amounts 

of water were reported in the township . The seepages were considered to 

be indications of the outcropping of the water-table, which, in some 

localities , is probably perched. 

Ccn:ni.unity Stipplies 

Ground-water conditicns within the communities of Spencerville 

and Ventnor in the north part of the township , were investigated. Maps 

showing the location of all the wells within the communities for which 

information has been obtained accompany this r eport . Topographic contours, 

together with the contours of the bedrock surface in the case of Spencerville , 

and water-table contours in the case of Ventnor, are also indicated on 

these maps. Although these latter types of contours are somewhat generalized, 

they are believed to be sufficiently accurate for the purpose for which they 

are being used. Compilation sheets cont~ining pertinent data concerning the 

i ndividual wells in each community are attached at the back of this report . 
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6ommunity of Spencerville. The water supply of the community 

of Spen6erville is derived entirely from privately owned wells . Informa

tion has been compiled on 53 wells in the community; all of which, with 

one exception, are drilled and obtain at least part of their water from 

the underlying Oxford formation . The one exception is located at Will ard 1s 

Lunch where the well was dug 7 feet to bedrock and then blasted 6 feet into 

the rock. Because most wells are tightly sealed at the surface , it was not 

possible to obtain sufficient information to produce a contour map of the 

water-table. However, a map depicting the contours of bedrock underlying 

the community has been produced. This map is based chiefly upon informa

tion received from the well owners . 

The depths of drilled wells in Spencerville vary from 17 to 

92 feet , with an average of 42 feet . The average depth to bedrock is about 

5 feet , ranging from 0 to 15 feet from surface . The overburden consists 

of marine sand overlying clay till and/or bedrock. Bedrock outcrops in 

the bottom of South Nation River where it flows through the community as 

well as in scattered localities within the community itself . 

The underlying dolomitic limestone appears to be a good source 

of water. The supply of the few wells that were reported as unsatisfactory 

could probably be increased by proper cleaning . The water appears to 

follow open fissures in the joints and bedding planes of bedrock. One 

well, which is approximately 400 feet from South Nation River and whose 

bottom is 9. 5 feet below the river, is reported on good authority to be 

deriving organic material from these aquifers . This would suggest that 

there are large and continuous openings in the bedrock through which water 

will pass with relative ease . From t his , it is believed that the allowing 

of numerous cesspools t o drain dir ectly into bedrock in the immediate 

vicinity of pumping wells is likely to cause pollution of the well waters 

and endanger the health of the well users . Some communal system of carry

ing away waste material should be considered. On examination of the 

accompanying contour map of the bedrock surface , the area immediat ely to 

the east of the community would appear to be the most satisfactory locality 

for waste disposal if a public sowa . .,;o system Wdre to bo constructed .. 
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Community of Ventnor This communi~y is solely dependent 

upon privately owned wells for its domestic water supply. Altogether, 

there are 22 wells in the community, of which 7 are dug and are deriving 

their water from clay till or from alluvium along tho flood plain of 

Nation River, The remaining 15 wells are drilled and are reported to be 

obtaining their water from the underlying Oxford formation. The average 

depth of the drilled wells is 42 feet and that of the dug wells is about 

15 feet . Clay till is the predominant material overlying bedrock, which 

does not outcrop in the corrununity itself but does in the bottom of South 

Nation River . 

As the water levels in most wells are higher than the surf ace 

of South Nation River, it is doubtful if there is any contamination of the 

wells by sub-surf ace movement of water from the rive r through influent 

seepage. However, during a dry season when the water-table is at its 

lowest point, the water in the two wells located in the flood plain of the 

South Nation might receive river water. At the timo they wore measured, 

the elevation of their water surface was 2 feet above that of the river. 

One drilled well (J. Perry) , in which the elevation of the water surface 

is about 2 feet above that of the river, is reported to fluctuate with the 

river. This does not necessarily mean that the water in tho well is being 

contaminated by river water, but that the ri vor is being f od by exfluent 

seepage from the water-table . Accordingly, when the water-table drops 

both the water in the well and in the river will drop at the same time . It 

would also indicate that there are openings in bedrock sufficiently large 

to permit fairly rapid movement of ground water. 

On the map of Ventnor, which accompanies this report, both 

surface and water-table contours are indicated. To determine the depth 

to water in any one place, it is necessary only to subtract the elevation 

of the nearest water-table contour from that of the nearest surf ace contour. 
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Analyses of Water Samples 

Twelve samples of well waters from Edwardsburgh township 

were analysed for their mineral content in the laboratory of the Mines 

Branch, Department of Mines and Technical Surveys, Ottawa. The samples 

were taken from wells varying in depth from 13 to 217 feet. The aquifers 

were assumed to be either in drift or in the underlying Oxford formation. 

Except f or wells Nos . 3 and 12, where the nitrate content 

appears to be abnormally high, the water from most of the wells listed 

in the table of analyses appears to be suitable for domestic and farm 

needs. It is suggested that bacteriological tests be made of the water 

from these two wells if they continue to be used for domestic purposes . 

Most contamination of well waters results from surface water seeping into 

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

This is especially true for wells dug in marine clay. It is thought wells 

such as these whose waters have a strong odour of hydrogen sulphide and a 

11mineral 11 taste should be bacteriologically examined before being used. 

Except for the chloride and sulphate content, there is a 

distinc~ similarity in the chemical analyses of the waters of the three 

flowing-artesian wells that were sampled. These wells were all reported 

to derive their ground-water supply from the Oxford formation. The water 

from the two flowing-artesian wells located in lot 1, con. III, and lot 6, 

con. IV, contain relatively largG amounts of chloride whereas that from a 

flowing well in lot 7, con. VI, contains a large amount of sulphate 

chiefly as thG salt of calcium or magnesium. From the analyses, it appears 

that the sulphate, principally in the form of caso4, is the most common 

mineral salt contained in the ground water derived from the Oxford forma

tion throughout Edwardsburgh township . 



.. 35 -

Amounts of Dissolved Mineral Matter in Well Waters 
Collected in Edwardsburgh Township 

(Parts per million) 

Constituent 
Well waters from glacial drift and bedrock 

(12 samples) 

Maximum Average Minimum 

Residue on evaporation(l 05°c) 752 407 244 

Calcium ll0.9 54. 3 38 . 3 

Magnesium 45 . o 28 .1 21.0 

Sodium 77.0 28 . 3 1.8 

Potassium 26 . 0 7. 4 1.4 

Sulphate 148. 2 56.3 20 . 6 

Chloride 98 . 6 28.8 0. 7 

Nitrate 48 . 7 6. 3 0 

Bicarbonate 333 .1 284 . 4 225. 2 

Carbonate 7. 2 0. 6 0 

Silica (col . ) 18. 0 10.4 6. 0 

Total hardness 394. 4 281. 6 199. 4 

In answer to the requests of a number of well owners, the 

following method is recommended when i t is desired to sterilize a we111 • 

1 
Well Drilling, Technical Manuel, TM 5-295, United States Government 

Printing Office , Washington, 1943 . 

Mix one heaping tablespoonful of chlorinated lime with a little water 

to make a thin paste , being sure to break up all l umps . Then stir this 

paste into 1 quart of wat er. Allow the mixture to stand a short time . 

Then pour off the clear liquid. The chlorine strength of the solution 

is about 1 per cent, and 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 f l ush t he well thoroughly t o remove all the sterilizing agent . The 

sides of the well above the surface of the water can be steril ized 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 knowledg2 , together 

with the information given in the table below, the volume of wat er present 

in the well can be easily calculated and, accordingly, the correct volume 

of l ime soluti on added, 

Diameter of well 
(feet) 

2. 0 

2. 5 

3. 0 

3. 5 

4 . 0 

4 . 5 

5. 0 

Number of imperial 
gallons per foot depth 

19. 6 

30 . 6 

44 . 1 

59. 9 

78 . 3 

99 . 1 

122. 3 

Conclusions 

This investigation warrants the following conclusi ons : 

1 . Ground-water resources i n Edwardsburgh township are in good 

supply and are adequate for domestic , stock, and community 

purposes . 
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2. Because of its low permeability, few shallow wells dug in clay 

till areas are satisfactory when called upon to water large 

numbers of stock. 

3. Wells in the kame areas usually yield good supplies of ground 

water. However, during times of drought, the water-table will 

drop below the bottom of the well and it will become dry. 

Deepening of the well during the period when the water- table is 

at its lowest point is suggest ed. 

4. It is possible that a number of wells drilled into bedrock 

actually obtain their water from outwash sand and gravel lying 

directly above bedrock. There is only one authoritative confirma

tion of this in the township. 

s. A large amount of the ground water reported to be yielded by 

marine clay in the township is actually coming from sand overlying 

the clay. 

6. Except for a f ew wells that are imprope rly cased, the quality of 

ground water derived from glacial drift is quite suitable for 

domestic and farm use . 

7. Bedrock appears to be a satisfactory source of ground water. 

In most cases the water is hard and clear with an insufficient 

content of total dissolved solids to render it unsatisfactory. 

e. Most ground water encountered in the bedrock is under some 

hydrostatic pressure . However, in most cases this pressure is 

not sufficient to force the waters any great distance toward 

surface . The water in many such wells is augmented by water from 

the zone of saturation seeping i nto the well below the casing. 

9. Because of the proximity of a number of cesspools to wells in the 

corrununity of $-pencerville there is great danger of enough pollution 

to endanger the health of many of the inhabitants . 



10. The water from any shallow, dug well that emits a strong odour 

of hydrogen sulphide should be bacteriologically analysed. 
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ABBREVIATIONS 

The following is a list of abbreviations used in 
the included water well compilation sheets for the communities 
of Ventnor and Spencerville . 

Type : 
Drl . - drilled 
D. - dug 

Depth to Water Surface : 

M. - measured 

Aquifer: 
Al . alluvium 
C. T. clay till 
ox. Oxford formation 

Quality: 
c. clear 
Cl. cloudy 
H. hard 
I . irony 
s. soft 

Use : 
D. domestic 
N. not used 
s. stock 
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