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I N THOD"CC TION 

Thi s r eport don. l s with the gr ound- wate r conditions of a

townshi p i n the provi nce of Ontario i nvestigat ed by the Geo l ogica l 

Survey of Cn.nada . It is one of a s e r i es of gr ound- wat e r r epo rts 

on i ndi v i dua l townshi ps of Ont a rio . 

All availab l e i nfo r nation perta i n i ng t o the wate r wells 

i n tho a r ea was r ecor ded and wat e r samples were taken f or anal y sis . 

The e l evation of the surface of the water in most of the well s was 

measured . As the ground- water conditions ar e direct l y r e l a t ed t o 

the geol ogy , the surfa ce deposits i,·ve r e a l so studi ed and mapped . 

Thanks a r e here extended to the farmers and to the r esidents 

of communiti es throughout t he a r ea for the ir co-oper at ion and willing

ness to suppl y i nformation r egardi ng t he ir we lls. Val uabl e assistance 

wa s a l so gi ven by well driller s and municipal wate rwor ks authorities 

in the a r ea . 

Pub l i cation of Results 

The e ssent i a l informat ion pertai n i ng to gr ound- wat er 

conditions is b e ing i ssued i n r eports covering each township 

i nvestigated i n the prov i n ce of Ontar io. These r eports , as published , 

will be supplied directly to tho prope r municipa l and townshi p 

authoriti e s . In addition, perti nent data on wells i nvest i gat ed i n 

each townshi p will be kept on f ile at Ottawa . Tho well r e cord 

compi l ation sheets will not ordinarily a ccompany the r epor ts , a s , 

fo r most a r ea s , they a r e too numerou s . Howeve r , pe rsons i nte r est ed 

i n i ndividua l we ll s may r e ce i ve the informati on upon applicat i on 

t o the Chief Geo l ogi st , Geo l ogica l Survey of Canada , Ottawa . For 

th i s i nformat ion the r e que st should specify l ot , concess ion , ovmer' s 

name , and appro xi mat e location of the well -- at house , at ba rn , i n 

pasture , e tc . 

With each r eport is a map consisting of two figur es . 

Fi gure 1 shows the surfa ce deposits that wi ll be encounte r ed 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. Re cent deposits of clay, silt, sand, gravel, 

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

modern streams. 

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

material that transmits water i n suffici~nt quantity to satisfy 

pumping wells, f lowing artesio.n we lls, and springs .. 

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

deposits underlying th e glacial drift. South of u line drawn between 

Midland , on Georgian Bay,, and Kingston, the b edrock consists ma.inly 

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

north of that line the bedrock consists chiefly of hard, crystall ine, 

granit ic 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 the surface of Canarla many t housands of years ago. 

Escarpment, A cliff or relatively steep slope separating 

two level or gently sloping areas, 

Ef f luent Stream. 

zone of saturation, 

A stream that r eceive s water from a 

Flood-plain, A flat part in a river valley or dinarily 

above wat er, but cover ed with water when the river is in flood. 

Glacial Drift. A general t er m that includes o.11 the loose, 

unconsolidated .materials that were deposited by the continental ice

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

of stratified drift, and scattered boulders and rock frngments. 
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Sovo r r. l f orms in which glncio.l dri f t occurs a.re o..s follows: 

(1) End Moro.inc:; (Ta minr.l i'.fioro.ine). A mcro or l oss 

discontinuous ridge or sorios of ridge s consisting of glQcial drif t 

that wn s laid down by the ice at the mar gin of o. moving ice-sheet. 

The surfo.co is charctet8riz ed by irrcgula.r hills l'.nd undr o. inod busins. 

( 2) Ground Moraine . Ji. widely distributed moro..ine 

consisting of glacio.l drift deposited bonouth o.n ice-shoot. Tho .. . 
prodominunt rnn.torial is till, which is clo.y containing stones. Tho 

topogro.phy mc.y vo.ry from flo.t to gcmtly rolling . 

(3 ) Kame Moro.ine . Ass orted dopo si ts of so.ndy Ct.nd gro.volly 

stra.tifiGd dri f t l c~id down at or closo to tho ic e ma.rgin . The 

topography is similo.r to t hut of o.n ond moro.ino. Kame t orra.c0s a.re 

e longated deposits of this typo la.id down on the slopes of broQd, 

f l o.t-bottomed vo.lleys. 

(4) Dr umlin. A smooth ovo.l hill tha.t ho.s its long ~xis 

par a lle l with tho direction of ice movement at tho.t pla.ce . It is 

composed ma.inly of till. 

(5) Esker. An irregula r-cre sted ridge or serie s of 

discontinuous ridges of stratified dri f t deposited by u glucio.l stream 

that flowed beneath the continont e:. l ice-she0t or in deep crovo.sse s 

wi thi n it. It is composed mo.inly of sand nnd gruvel, 

(6) Glacio-fluvinl Deposits. Silt , so.nd, o.nd gra.ve l 

outwa sh deposited by streams resulting from the mo lting of the ic e-

(7) Glucio-lo.custrine Deposits. Cluy, silt, and sa.nd 

deposited in glacial l o.ko s during the retroo.t of the ice- she et. Tho 

clay deposits !lre cormnonly very distinctly stratifiecl in layers a 

fro.ct ion of f ill inch to one or more f eet in thickness ; eo.ch laye r 

is be lievod to represent deposition rluring one summer s ec.son und ontl 

winte r sea.s on. 
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(8) Kamec An isolated mound or conical hill composed 

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 do-wn in the sea. 

during the submergence that followed the withdrawal of the last 

ice-sheet. They consist chiefly of clay , silt ~ 0-:.:id sand_, a.nd have 

emerged b eo.che s of sand c.n.d gro.vel assoc io.ted with them. 

(10) Shoreline. A d:..scontinuous esco.rpment t hat indicates 

the former mo.rgin of o. g l o. cio.l J o.ke or seo.. It is o.ccompc.nied by 

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

bo.rs. 

Ground Yiate r, Sub-surface water in the zone of saturati on 

be low the water-table , 

Hydrostatic Pre ssure~ The nressure that co.use s water in 

u we ll to rise above the point o.t which it wa s first encountered . 

Influent Stre :J.m., 

of so.turo.tiono 

A stream that feeds water i n to a zone 

Impervious _ _?_!:._~Y:::irme~}.-~..!... Beds such as fine cle.ys or 

shale a.re consider ed to be imperv~. ous o~~ impe r meable when they do n ot 

pe rmit the perceptible passage c.'.' mov -~mont of ground vro.ter . 

Pervious or Pe rmcahle~ Bed s aro pervious or permeable 

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

o.s, for example, porous sand ~ gravel , and sandstone. 

PorositY.:.!. T'no porosity of a rock is its property of 

c ontaining interstices or voids~ 

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

existed before the ice~s~.eet covered :..t ·:rith drift. 

Recent Deposits_0 _ Deposits t hat ho.ve been laid dmm by 

the o.gencies of wo.ter and wind since the diso..ppearance of the 

continento.l ice-sheet; for example; a)J.uvium in stroo.m valleys. 
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Unconso lidatod Deposit s . Tho :rru:mtlo or covering of looso , 

unccmont cd mo.to ric~l ove; rl y ing t h e b e drock. It cons ists of Glc.c i nl 

or Re cent deposits of boul ders , gr o.vo l, sa.nd, silt, nnd c l o.y . 

"\ifate r-to.ble . The uppe r l imit of the pa.rt of the hround 

sutura.t e d with wo.t or. This ma.y b e nea.r tho surfo.cc or mo.ny f&et 

b e low it. Wo.t c r mny b e r e t o.inud o.bovo tho mo.in wa.ter-tf.\blo by 0. 

zone of i mpe rvious m t or fo.l; such wo.to r is s o. id to b e pe rche d o.nd its 

uppe r limit to b e a. po rchu d ~o.t or-to.blo . 

We lls. Holos sunk i nto the g r ound so o.s to obto.in L1. 

supply of wo.te r. vThon no wo.t cr is obt£dned they a.re r eferred to a.s 

dry ho l es . Wu lls y i e l d i ng wa.to r n r o divided i nto four clo.sses i 

(1) Flcnving L.rtc sie.n We ll s . We lls in wh ich the wa.to r is 

unde r sufficient hydrostatic pr e ssure; to f l ovv c~bovc t ho sur fa.cc of 

tho ground at the well. 

(2) Non-fl owing Artesian He ll s . We lls in which the wn.t e r 

is und e r hydrostat ic pressur e sufficient to r a.iso it o.bove the l eve l 

of tho o.quifor, b ut not c.bovc t he l EJvo l of t he ground o.t the we ll. 

(3) iil'on- o.rtosian "'Hells . 7fo lls in ·which t he wo.te r rloes 

not ri su nbovo the wo.tu r -ta.ble or tho aquif0r. 

(4:) Inter mi.ittent Non-o.rtesio.n We lls. Well s that a.r e 

gonor o.lly dry for & po.rt of ea.ch year. 

Zone of Sa.tura.tion , Tho po.rt of the ground, b e low a. 

wa.t ur-table tho.t is saturated with wo.to r. 

GENERAL DI SCUSSION OF GROUND 'NATER 

Al mos t o.11 the wo.~ar r e cove r e d f rom b on eo.t h t he ear th 's 

sur fnco fo r both dome stic and i ndu stria l uses i s met e oric wat8r , t hat 

i s ~ wo.to r do rivod fr om the atmosphe r e . J;fos t of this wate r reaches 

tho surfo.co ns r a i n or snow. Po.rt of it is carrie d off by streams ; 

part ovaporo.tce eithe r dire ctly f rom tho surfo.co: o.od from tho upper 
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mn.nt l c of tho soi l or indiructly through tra.nspira.tion of pln.nt s; th0 

r cmL~indor i nfi l t rc~tos into tho gr ound to bo added to t ho gtound-wa.tor 

supplies . 

Tho proportion of tho total procipi tc,tion thr,t infil tro.te s 

f r oH th0 surf11co into the zone of sc,turation will dopo"nd upon the 

surface topogr a.phy and th0 typo of soil or surfo.cc: rock. Mor e wa.tc r 

will be a.bsorb ed in sandy or gr avel l y 11r oa.s 1 for example, tho.n in 

those covered with cla.y.. Surfa.ce run-off will be greater in hilly 

11rea.s thoo in those tho.t a.re rel atively fli~t. In sandy regions where 

relief is great, the first precipitation is o.bsorbed and run-off 

only commences after continuous heavy r ains . Light rains falling 

upon the surfo.ce of the ea.r th during the growing seas on may be wholly 

ab sor bed by grovving pla.nts. The quantity of mo i stur e los t t hrough 

direct evo.pora.t ion depends la.rg0ly upon t emperature, wind, and 

humidity . Ground water in a r eas ove rlain by pervious material mo.y 

be r echarged by influent streams curry ing run-off f rom a r eo.s overla in 

by r elutivol y i mpervious materia l, 

Be cnuse of t h e lo.rge consumpti on of ground wa.te r in 

s ettled o.r ea.s , it m~y seem surpri s ing tha t precipitati on cnn furni sh 

and adequate supply . However, whon it is borne in mi nd that a. laye r 

of water 1 inch dee p ove r an a r ea. of 1 squ~ro mil o o.mounts to 

a.ppr oximo.tely 14,520,000 i mpe rial gc.llons, o.nd tho.t the o.nnual 

_precipitat ion i n this r egion, fo r example, is a.bout 30 inches, it 

will b e seen that ea.ch year some 435, 600,000 imperial gallons of 

wate r falls on ea.ch squa.re mile . Although i t wou l d be i mpossible 

to dete rmine the c.nnuo.l r echarge · of the ground-water supply of the 

o.reo. 1 if it wer e c..ssumsd t hat only 10 per cent of the total 

precipito.tion1 nrune l y 43,5601 000 gallons, is contributed to the 

zone of saturation, it will be seen that the annual r echo. r ge for 

the en tir e n.r eo. would be o. ve r y l a rge volume. The o.nnuo.l consumption 
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• 

of wo.tor in o.11 areas invo stiga.tod is not lmown, but cm e stima.to for 

some r estricted o.roa.s , bo.sod on pe r co.pito. consumption, shows it to 

be only about one-tenth of tho c~nnuL\l recho.rgo o.s ostimo.tud o.bove . 

In most r egions of the world whe r o procipito.tior. is 

effective th ere is o..n underground hori zon lmown u s tho gr ound • wo.ter 

l ovo l or wutor - tc..blo , which is tho upper surfa.co of tho zone of 

sa turo.tion . Tho wutor-t.o.ble commonly is n subdued r c;plico. of the 

surf(lc o topography. Tho we.t o r thut enters from tho surfo.co into 

tho unconsolid a.tod d oposi ts c..nd rocks of t he eo.rth is dra.vm down by 

gra.vity to wher e it r euchos the zono of s c.tu r ntion or comc, s in 

c ont£wt with o. r e l o.tive l y i mperv ious layer. Such o. lc,ye r mo.y stop 

f urtht;r dovmwo.rd percolat ion, r esulting i n perched wo.t e r r.,nd croo.ting 

o. pe rche d vmto r-tnblo . If t1. vmto r - to.blo is o.t or ne D. r tho surfo.co , 

the re wi ll b e a. l nlrn or swc.mp; if i t is cut by o. vc,lloy, the r e will 

b e o. stroe.m in the, vo.lley . The t e rms influent L~nd of f luent are used 

with r efe r ence to str c.;Dm s c..nd their r ol rL tion to the we.tor-to.bl€ . An 

influent stronm flows a.bovo thu wat or-tc-b l e o.nd f oo ds wa.tor into thE.J 

zone of sa tur a tion .: o.n offlucmt strerun f lovrs ut or below the water-

t c.blo o.nd r eceive s wo.tor from t ho zone of saturo.tion . An effluent 

stream may boc omv influent [~nd evontuo.l l y dry up if tho wo.t or-to.ble is 

lowered suff ici 0ntly .. Tho ground vrn.tor in the zone of saturation i s 

o.lmost constant l y on the move pe rcolat ing tovmrds somo point of 

discharge , which ma.y be c.~ spring or n pumping well. 

All r ocks P.nd soils c.r e to somo .degre& porous, tha.t is, tho 

individua l gr a ins or po.rt ; o l e s of wh ich t hey c.r E.J composed a.re partly 

surround ed by minute interstic e s or open spac e s tha.t form the 

recopto.c l c s cmd conduits of gr ound v'!c.ter . In most rocks a.nd soils 

the i nterstic es a.re connect ed n.nd l c,rge enough for the wa.tor to move 

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

a. r e lo.rgoly isolo.tc d or t c '."' smr'.ll to o.llow movemGnt of wo.tor . The 
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porosity of ~ mD.t e ri o. l vo.riLs directly with the size a.nd number of 

it s i nt orstic us , which in turn depend chief ly upon tho siz0 ,, sho.pe , 

o.rro.ngemont, o.nd de gree of o.ssortment of tho constituent po.rticles . 

Horizon s within thu eo.rth 1 s crust of fino-grr,inect rock such o. s 

sh::i.lo,, limestom: or dolomite , or unconsolir'lo.ted clay or silt, may 

huvu such smn.11 inte rstic e s thc:.t t he containerl wo.ter will not flcJv< 

r oa.dily o.nd wells penetrating them mo.y derive little or no water from 

thc:m. Such horizons c, ro cons ide r ed impervious . Bods o.f more 

coo.rso- gro.ined mo.tcrir,ls such n.s sand, gravel, or sn.ndst one have 

grca.t er porosity and r co.d ily yfold their wo..tcrs to we lls• They are 

ca.ll od wC\t or- boa.ring b ods or C\quifors . A cloo.n wo.te r-beo.ring grcwol 

is ono of tho best sources of wo.te r. This is true whutho r the wate r 

is d erive d f ror.1 the zone of so.turo.tion· or from o. bed of gra.vol 

confined u.bovo , b etween, or bolmY bods of l oss pcrvious l;!o.torial . 

Consolido.tcd roc ks us ua lly consid ered to be i mpervious i110.y 

sometimes produce wo.t e r in r e l a.tive ly goorl supply from opcninF-; S 

within thmn of primo.ry or s econdary origin . Those of prL7llnry origin, 

origina l interstic tis , wo r e created when tho rocks CC.flG into existence 

o.s o. result of the processes by which they wor e formed; o.g . b edd ing 

plane s , o.nd intc rgro.nulo.r spaces . Secondc.ry i nte r stices comprise 

joints unct other fra.ctu r e oponings, solution openings, o.nd openings 

produc ed by sevcrCLl proce sses of minor i mporto.nce, such o.s the work 

of plants o.nd o.n i ma.l s, rae cho.nic o.l erosion, o.nd recrystu..11 izo.ti on; o.11 

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

of th i::: roc k . Tho most important interstices with respect to vve.ter 

supplios uro tho original interstices , next to them are the fracture 

o.nd solution openings , 

Tho most common wells o.nd those tho.t in drift-covered arous 

yield tho largest o.ggrego.te supply of ground wute r arc wate r-table 

wells . Those o.re we lls tho.t derive their water from the zone of 
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so.tura.tion. Many shi:tllow wells become dry durin g tho lato sm7l!Tlo r 

nnd vrintor, or during pe riods of extreme drought. In most co.s0 s 

this is duo to tho lowering of tho vmt or-to.blo b e l ow tho bottom of 

tho wo ll. Tho grouping together of a number of wo.t er-to.bl e we lls 

within o. limitod a. r oe. will o.lso l owe r the y i eld of nny one of the 

we lls. This is especio.lly true of wo.to r-producing formutions of l ow 

por moc.bility. When o. we ll penotro.tes o.n o.quifer confined by 

i mpervious b ed s, wo.ter wi ll be fo r ced upward by hydrosto.tic pre ssure 

exerted o.t the point whor e tho we ll on t u rs the c.quife r. If the 

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

nbovo tho surfo.cu, o. f l M i ng we ll is fo rmed. 

Springs are forme d whe r e t ho wo.tor-to.blo, or some wa.tor

boo. ring o.quifo r, outcrops at tho surfa.cc of tho ground. The wo.tor 

emerging from wa.ter-t£lbl o springs is fr ee-runn i ng wltor flowing 

down tho gro.diont of tho wo.tor-to.blo . In muny co.sos thos e springs 

occur o.s slow seeps a.lon g the steepe r slopes of stream vo.ll eys. A 

lo.rgo numb e r in ono o.r co. could mo.into.in o. swo.mp . A group of 

p .1:1·r:mnont sprlng.s occurring in ono o. r oo. coulrl provide suff icient 

wo.tc r to mo. i nt o. in o. l o.kc or fonn the source of n strco..m . 

GENERAL DIS CUSSION OF GROlJWD-vVATER. ANALYSIS 

The mine ro.l oontont of ground we.tor is of inte r e st to mo.ny 

besides thos e industries seeking wo.t e r of specific qualit y . Both the 

kind and quo.ntity of minern:l rnv.t te r dissolved in nuturo.l wat er dopend 

Up'.)n tho t exture and chomico. l composition of the rocks with which the 

wate r ho.s b eon in canto.ct. Pollution is cu.used by canto.ct with 

organic matt er or its de c ompositi on products. Am:~lyses of well wa.tors 

for mine r a l content t:lre mo. de by tho Mine s Bro.nch, Department of :Mine s 

o.nd Technico.l Sur veys , ottLl.wo.. 

In n.ny given o.rea, o.n attempt is :mn.do to secur e srunple s o"r 

water r opresento.t ivo of o.11 mo.,jo r o.quifors. The quo.nti t ies of the 
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va.rious constituents for which t ost s o.ro mo.do nro given o.s "parts 

per million 11
, which r e furs to tho proportion by wo ight of ca.ch 

constituent in 1,000,000 pQrts of wo.tcr . 

Tho following rninoro.l cons ti tuont s a.re those commonly 

found in na.tura.l wo.tors in quo.ntitie s sufficient to hD.vo a. 

pro.ctico.l offoct on tho value of tho wo.to rs for ordinary uses: 

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

o.ny rock-forming silica.to, o.lthough its chief source is tho foldspa.rs. 

It is conmonly dotorminEJd in the o.no.lysis of wutor for use in sterun 

boilers , o. s silica is clnssed o.s o.n ob jectiono.blo oncrusto..nt . 

Calcium (Cn.) 0 The chief source of CC\lcium dissolved in 

ground wo.t er is the solution of limostono , gypsum, and dolomite . The 

conunon compounds of cnlcium o.ro co.lcium co. rbono.to ( CnC0
3

) CU1.d co.lcium 

sulpho.tc (Ca.S04), neither of which ho.s in j urious effects upon the 

consumer 1 but both of which co.use hc,rdno ss o.nd , the former , boiler 

sc11lo • 

Magnes ium (Mg) . The chief source of mo.gne siu.111 in ground 

water is do l omite ,. a. CClrbonn.te of co. lcium und mugnos ium. 7-he sulphate 

of mo.gnesium (Mgso4 ) combine s with wntc r to form Epsom-snlt.s (IvlgS04 . 7H20), 

and r enders tho wo.t or unwholesome if present in lc.r go a.mounts . 

Sodium (No.) is found in c,J.l nc:.turo.l wo.tors in vv.rious 

combinc.t ions, though its so.lts constitute only a smo.11 po.rt of the 

toto.l dissolved minoro.l mo.ttor in mos t wa.te rs in hu.inid regi ons. Sodium 

salts mo.y be present as a r e sult of pollution by smqo.go, or of 

conto.mi no.tion by soo. wo.ter e ither directly or by tho.t enclosed in 

sediments of marine origin.. Modernt e qunntities of these so.lts ho.ve 

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

wo.to r conto.ining sodium in excess of about 100 parts per million must 

be used with caro in sterun boilers to pruvont foo.ming . Wo.t ors 

containing large quc.ntities of sodium so.lts o.ro injurious to crops 

o.nd are, the refor e , unfit for irrigation " The quo.ntity of sodium salts 
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mo.y be s o largo as to r ender u wat er unfit for nearly all uses. 

Potas sium (K) p like sodium, i s derived originnlly from 

the alkaline fe ldspnrs illld mic as ~ It is of minor significD.!lce o.:nd 

i s sometime s included with sodium i n u chemical analysis. 

Iron (Fe ) is almost invariably present in well wn.tors, 

but r ar e l y in l a rge nm oun tse Salts, or compounds, of iron o.ro 

dissolved from mn.ny rocks o.s we ll as from iron sulphide deposits 

with which the ground wo.te r comes i n contact. It mo.y a.lso be 

dissolved f rom well ca.sings , wate r pipe s, o.nd other fixtures in 

quantiti os l argo enough to bo ob jo ct i on~ble . Upon exposure of the 

wat er to the atmosphere, dissolved iron sepo.r o.te s o.s the hydra.ted 

oxide that i mparts o. yellowish brown disc olora.tion . Excessive iron 

in water causes sta ining on porc e l ain or ono.me ll ed ware ~n~ renrlers 

the wat er unsuitc,ble for laundry purposes. vh~tor is n ot considered 

drinkable if t he iron cont ent is mor e than 0. 5 ~a.rts per million. 

Sulphates (so4 )& Deposits of gypsum (C~S04.2H20) a.re the 

principa l source of sulphates dissolved i n ground water; soluble 

sulphates, chiefly of magnesium n.nd sod ium, a rc other sources. 

Sulphates co.use pe r!TI!l.nent hD.rdncss i n water r.nd f orm injurious boiler 

scale. Sodium and mn.gnesium sulphates a ro l axative when pr os ent in 

quantities of more than 900 parts per million . 

Chlor ide (Cl) is d:r ived chi efly from organic materia ls or 

from marine rock s and sediments 0 It occurs usually o.s sodium chlor ide 

and less commonly as calcium chloride and magne sium chloride. Sodium 

chloride is a characteristic constituent of sewage and n locally 

abnormal a mount suggests pollution~ However, because chlorines rno.y 

be derived from many sources~ such abnormn.l quantities should not, 

i n thems elves, b e taken o.s positive proof of pollution. Chloride s 

i mpart a salty ta.ste to water i f they are present in excess of 300 

parts per million . 

Nitrates (N03) a r e of minor importance in the study of 

ground water. Re lative l y Ja r gc guantitlos in o. wu.tor may r epresent 
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pollution by sowo.go, or dra.ino.go from ba.rnyurds, or even from 

fertilized fields. It is rocormnondod tha.t o. bo.ct0riologico.l test 

be mo.do of water showin r; t:..n a.pprccio.blc nitro.te content if it is to 

be used for domestic purposes. 

Carbonate (C03) forms o. largo perconta.go of tho solid 

compounds held in solution by the o.vera.ge grounr'. vrn.tur. The two 

chief sources arc the decomposition of feldspars und the solution 

of lime stone by wa.tor co.rryinf; co.rbonic o.cid in solution, which 

is tho primary o.gcnt in rock decomposition. Thoy o.ro inrl icated 

in the tnblc of uno.lys os o.s ulka.lin ity. Calcium o.nd magnesium 

co.rbono.t os caus e harc1ncss i n wo.tor, whcr oa.s sodium carbonate c~US•JS 

softne ss. 

Bica.rbono.ttJ (HC03). Carbon dioxide dissolvod in wat er 

r enders the i nsoluble c ~lcium cmd mngnosium curbono.tes soluble o.s 

bicarbona.tos. Boiling r everses the process by changing tho bica.rbonutes 

into tnsolublo carbonate s, which form u coo.ting on tho side s of 

cooking utensils. 

Toto.l Dissolved Solins (Residue on Evaporation). The t 0rm 

is o.ppl1&d to the r e sidue obtained when a. sample of wa.ter is evo.por~ted 

to dryness. Waters are considered high in dissolved mineral solins 

when they canto. in more than 500 parts per million, but may be accepted 

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

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

over i.ooo pn.rts per million of total dissolved solir'l. s without 

inconvenience , a.l thoug;h persons n ot used to such highly mineralized 

waters would find thom objectionable. 

Hardn0ss is o. condition imparted to wuters chiefly by 

dissolved calcium and map;nesium compounds. It here rc.fers to tho 

soap-de stroying pow-er of water 1 thnt is, the power of tho water 
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first to us e o. cortn in a.mount of soo. p to procipito.tE:; tho nbovc 

compoun s before o. l athe r i s proc': ucoo. Tho hfardnoss of wo.t ur in 

it s ori5ino.l sto.te is its toto.l hardne ss. Pcrmo.nont h~rdn~ss r omo.in s 

a.ftcr tho wat e r has b een boiled , o.n'l is co.used by minoro.l so.lts thc~t 

co.nn ot b o r emoved f r om so l ution by boiling. It can be reduced by 

treuting the wnter with no.turo. l softeners, such o.s O.Illnonia. or sodium 

co.rbonate , or with many :r;io.nufa.cturod softeners. Tompora.ry har dness 

ca.n bo e liminated by b oiling , and is duo to tho presence of 

b ico.rbona.tGs of calcium o.nd no.gncs ium. Wo.ters conto. inin€; l c.. r ge r 

quo.ntiti es of sodium carbono.t e tho.n of co.lcium o.nd mo.gnesium compounds 

a. re soft, but if tho lo.ttor compounns ure more o.buncl.o.nt the wat er is 

ho.rd. The follm~ing t a.ble 1 muy b e used to indicate the degr ee of 

ho.r dness of o. wo.tor: 

1 

Total Harcne.es 

Po.rts pe r million 

0-50 
50-100 

100-150 
150-200 
200-300 
300 o.nd 

................................ ................................ 
•••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••• ...... ' ........................ . 
over ••••••••••••••••••••••••••• 

Cho.ro.cter 

Very soft 
Modera.to l y soft 
Slightly ho.rd 
Mocero.tely ho.rd 
Hard 
Very ho.rd 

Thr esh, J . c., nn<l Bea.le,, J. F.; The Exc.mi na.tion of 7foters and 
Wo.tor Supplies, p. 21, London, 1925. 
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EMILY TOWNSHI P, VICTORIA COUNTY, ONTARIO 

Introduction 

Thi5 report deals with the ground-water conditions of 

Emily township in south-central Ontario, based on investigations 

carried out during the summer of 1949. The writer expresses his 

apprecie.t ion to L. H. Green for his assistance in the fi eld e.nd 

to Dr. R. E. Dean, unde r who se supervia ion t he pro gram wa s carried 

out. 

Emily townshi p is situat ed in the southeast corner of 

Victoria county, Ontario, and compris es an area of about 100 squar e 

miles. Omemee , t he only village in t he township, has a population 

of a.bout 660 and is situated 12 miles we s t of Pet erborough on 

highway No • . 7. 

Physical Features 

The topo graphy of Emily towns hi p is r oughly divi ded into 

t wo units by Pidgeon River, whi ch flows northeasterly through the 

centre of the township . 

Southeas t of t he river the topogr aphy is characterized by 

a large number of drumlins, and is very hilly with swampy areas 

occurring in place s bet ween the hills. Small streams or i ginate 

in some of thes e swamp s and , becau se of the hi gh gr adient of t ho ir 

va lleys, have, in place s, eroded deep gullies. 

North of Pidgeon River t ho topogr aphy is much l ess rolling 

and in some place s is a lmost l evel. The r e a r e sever a l l a r ge swampy 

areas, the largest extending over an a rea of about 4 squar e mile s in 

the centra l part of the four norther n conce ssions. Limestone 

e scarpment~ 10 to 25 f eet hi gh occur a long the banks of Emily Creek . 

Although their present form is due to gl aciation, they no doubt 

existed prior to the time of gl aciation as a l ess prominent f eature . 
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The average el evation in the township is slightly ove r 

900 f eet, Pidgeon Lake having an e l evation of 807 f eet above s ea

l evel. The northern part of the townshi p doe s not rise mor e than 

125 f eet. above thi s , but the souther n part is generally higher, and 

the highest e l evation i n the tovmship , 1,150 f eot, occurs in lot 5, 

con . II. 

The mean annua l t emper ature is 42 degrees Fahrenheit, the 

ave r age da ily t emper atur e var yi ng from 67 degr ees i n July to 16 

degrees in Febr uar y . The r e is no met eorologica l station i n Emily 

t ownship, but t he normal annua l pr ecipi te.tion i n the to1m of Lindsay, 

about 5 mi l es we st of Emily township, is 31.2 i nches. 

Geology and Ground-Wat er 

Bedrock Formation s and t heir Wat er-bearing Properties. Emily 

township is entirely underlaid by tho Tr enton and Bl ack Ri ver forma

t i ons of Ordovician age . These f ormations cons ist of gr ey to blue

gr ey limestone , with t hi n l ayer s of gypsum, sha l e , and slat e i n some 

parts of the succe s s ion and dolomitic limestone s i n t he lower part 

of the Bl a ck Ri ver. Coar se sandstone or arkos o occurs i n some 

localitie s r esting unconformably on Precambrian gr anite and alter ed 

volcanic and sedi ment ary r ock s. The t hickness of the Pal aeozoi c 

beds vari es, but i n no pl a ce ha s it boon f ound to exceed 550 f eet. 

A well drilled for oil on t he we ster n boundar y of concess ion XI cut 

limestone to a depth of 360 f eet. 

The limestone beds a r e provi ng to be a satisfactory source 

of wat er i n Emily township, particularly from wells i n the norther n 

parts wher e tho drift is too t hi n i n many pl a ce s to provide good 

~q~iforo •. The lime stone is i n gener al t oo fine gr a i ned to provide 

n l a r ge supply of wat er from t ho solid rock , but wher e t hor e ar e 

fracture s or crack s t hese act a s r e ser voirs and pa ssageways for the 

ground-wat er. 
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Twel ve per cent of the wells in the townships wer e r eported 

t o obtain thei r wat er f rom this sour ce , tho gr eater number of thes e 

be i ng in the norther n e i ght conce ss i ons wher e bedrock i s generally 

close to t he surface . 

Thr ee we lls dr aw wat e r f r om the limestone, whi ch is too 

saline fo r domestic or fa rm us e . Data a r e insufficient t o outlino 

a definite a r ea whe r e t his condition i s likely to be encount ered , 

but the depth of all three we l ls is 100 f eet or more and it may be 

that the salt wat er occurs be l ow this hor izon in the lime stone , I t 

woul d probably be advisable , i f a sufficient suppl y of good wat er is 

encounter ed abo ve it, not to extend a well to this dept h . 

Gas was encountered i n severc.11 we lls in the limest one and 

is i n pl a ce s as sociat ed with t he salt . Consider able exploration 

for both oil and gas has been carr i ed out i n and a r ound Emily town

sh ip since 1922 , but a s yet onl y tra ce s of gas have been found . 

A few we lls produce wat er that ha s a de cided odour of 

sulphur a lthough otherwise r e l at i vel y pure , f r ee from exce ss 

sa linity , and quite suitable fo r f a rm uses . This odour i s bel i eved 

to be due to the r eduction of sulphat e s i n the fo r m of gyp sum present 

in the lime stone , ~nd may be r emoved by ae r ating the wat er, which 

consists of bringing i t into i ntimat e cont act with air. By t his 

means oxygen is taken up by the water and ce. r bon dioxi de , sul phur

etted hyd rogen , and certa in odour-producing substance s of a volatile 

nature ar e expelled . 

Unconsolidat ed Deposits and Their Wat er-bear ing Properti es . 

During t he Pl e istocene or Gl a cia l epo ch, gr eat ac cumulations of ice 

formed at various centre s i n northern Canada . Thj. s ice moved out 

in a ll directions f rom these centr e s and cover ed l a r ge r egi ons wi th 

what ha s been ca lled the continent a l ice- sheet. As the ice advanced, 
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it picked up loose rock debris that was transported Qnd deposited 

elsewhere by the ice c,nd by tho wa.t cr s r el oa.s od when the ice f inally 

melted. This materi e.l is commonly called glMia. l drift. Tho ico

sheot advanced and r etreated sever a l times, and on each retreat left 

depo~it s of drift on the surface over which it passed·. These deposits 

occur a s gr ound mo r a ine , gl acio-fluvi a l deposits, and l a.custrine 

deposits, and together with flood-pl a in deposits of a lluvium 

constitute the unconsolidat ed deposits of the township. 

Ground moraine occurs thr oughout Emily township, and is 

particularly common southeast of Pidgeon River. I t cons ists of a 

heterogeneous mixture of clay, pebbles , and boulders, enclosing 

1r~egularly distributed lense s and po ckets of water-laid s and and 

gravel. In the sout hern pa.rt of the area much of the ground moraine 

is in the form of drumlins : 101N , smooth, elliptical or dome-shaped 

hills a.s a rule e l ongated i n the direction of t he movement of the 

ice. The drumlins aver age half a mile in length and are r oughly 

two to three times a s long as they are wide . They vary gr eatly i n 

height, some rising to over 100 f eet above the surrounding country. 

A few drumlins are found i n the no rthern part of the township, but 

are eonsiderably smaller than t hos e to the south. 

Much of t he ground mo r a ine in the north is cover ed with a 

layer of fi no sand , probably depos ited by me lt-wat ers from a stagnant 

o~ retreating ice-sheet, although bedding i s faintly discer ni b l e in 

a f ew places only. Tho sand var i e s in thi ckne s s from a f ew inches 

to po~sibly 10 f eet. The action of wind on it has r esulted i n the 

development of sand dunes or sand ridges a cross the ar eo. in a 

northwe sterly direction . They a r e not in r egulQr f i elds but are 

scattered unevenly across the area and r ange in he i ght f rom 1 foot 

to 10 fe et. Wher e protected by fo r est the dunes a r e covered with 

vegetation and fixed, but where the fo r est has been clea.red the 

wind has r enewed the movement of the dunes . 
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Krune deposits ar e common in Emily township, a lthough 
• 

most ar e smnli and compris e a r el ative ly small po.rt of the a r ea 

mapped. 

Kame moraines generally have o.n irregular surface with 

many knobs and kettle s . They consist mainly of stratified s ands 

and gr avels overlying till and, in pl a ces wher e the rno.t oria l ha s 

been sorted by running wat er, the fi ne and coarse materials have 

been deposited in separated bod s . The se beds a r e very porous and 

the coars er beds are hi ghly permeable . Krune mora i nes f orm the 

mo st e l evat ed and hilly parts of the ar ea and a r e of l east va lue 

for agricultur a l purpose s .
1 

1 
Putnam, D. F., and Chapman, L. J.: Tho Physiogr aphy of South-

Centro.l Ont ario; Scientif ic Agr i cultur e , 16 ; 9 , May 1936 . 

The l ar ge st kmne deposit occurs i n the middle of the 

southern f our conce s s ions . It compris es an ar ea of about 5 squar e 

mile s , and include s the hi ghest part of the ar ea. . Another ext ensive 

krune depo sit occurs on either side of Pidgeon River at Fee Landing . 

The topogr aphy northwe st of the river is very rugged with l ar ge 

irregula r humps of coarse gr ave l and boulders, but southeast of the 

river the materia l is ma inly a we ll-sorted sand with only i solat ed 

humps of gr avel. 

A striking t opographic feature of this township is a l ar ge 

esker that starts a mile northeas t of the community of Downeyvill e 

and extends south in an a rc to j oi n o. s econd e sker running from Fe e 

Landing to the southeast corner of the township . This e sker consists 

of a ridGe of coars e gr ave l or u seri e s 0f ridge s separ at ed by deep 

gull i es and troughs. It varie s in he i ght from 10 to 35 f eet and its 

side s slope up to 60 degr ee s . Sever a l smaller e skers occur in the 
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area, t vro of which extend i nto Ennismor e township to the northeast . 

Wat er derived from the melting ice during the r et r eat of 

the l ast ice-sheet wer e drunmod locally at u number of pl a ces and 

many small t emporary l akes formed i n the east er n parts of the town

ship , particularly i n the vicinity of tho esker s . Thin deposits of 

l a custrine silts and sands we r e l a id down i n these l akes . I t is 

probable that eskers acted as druns i n many pl a ce s and some of the 

gap s or break s i n t he oskors may r epresent t he dra i nage channe ls 

of those t emporar y l akes . 

The thickness of the drift varies from over 200 fee t a long 

the sout h boundary to an ave rage of 20 f eet i n the norther n part of 

t ho ar ea , where bedrock is exposed nt many pl aces . 

The followi ng t ab l e gi ve s t he t hickne s s of drift i n wells 

in various part s of t he t ownship . 

We ll No . Conce ss i on Lot Dept h to Bedrock 

1 VI 2 148 

1 VI 1 2 19 

1 VI 14 45 

1 VII 8 80 

2 VII 18 8 

3 VII 18 8 

2 IX 9 12 

3 IX 15 12 

1 IX 16 10 

1 IX 22 10 

1 XI 20 30 

3 XI 20 39 

1 XII 2 13 

2 XII 2 11 

5 XII 14 18 
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Well No. Conces sion Lot Depth to Bedrock 

3 XIII 1 32 

2 XIII 3 17 

2 XIII 6 24 

1 XIII 15 4 

3 XIII 18 20 

2 XI V 1 1 

1 XI V 10 6 

2 XIV 22 10 

Ei ghty-e i ght per cent of the wells wor e r eported to obta i n 

their wat er from unconsolidated depos its ::i.nd vf these 16 per cent 

from gl acio. l till. The i nt erstice s i n till a.r e commonly very small 

and, consequent ly, water mov0s ve r y s lowly through them. As a r esult 

we lls i n till go dr y no t so mu ch becau se of fluctuations i n the 

l evel of the ground- wat er t able as be caus e the r ate of con sumption 

is great er than the r at e at whi ch the o.quifers can yi e ld wat er to 

the wells. Such we lls may be dep l et ed i f dr awn upon heavily, but 

will r egai n their former wat er l eve l if allowed to stand unus ed, or 

if the consumpti on i s mat eria lly r educed . In Emily townshi p l ack of 

adequat e supply in many of the we lls r eported a s being i ntermittent 

or insuff icient may be due l a r gely to the poor wat er-yi eldi ng qua lity 

of the a cquifers , and deepening of the we lls is advised i n the hope 

of penet r ating more por ous beds . 

Be cause of the diversity of the mat eria l that forms the ti l l 

it is difficult to pr edict the depth at which a permanent supply of 

wat er will be obta i ned . However, most we lls should yi e ld a good supp l y 

of water at depths not exceeding 40 f eet i n the hilly o. r eas and 25 to 

30 f eet i n the l es s rugged a r eas . 
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The kame deposits scattered throughout the township of fers 

a much better so ur ce for gr ound- water than glacial till. ·vra.ter 

cannot be expected a t shal l ow depths in these deposits, but the 

supply will be great er be cause of the gr eat er porosity of the sand 

and gr ave l of which they a r e compo sed. 

~ ighte en per cent of the we lls were r eported to obtain 

l a r ge quantiti e s of wate r e ither f rom kame deposits or sand and 

gr ave l l ense s in the till. Drilled we lls employing well screens 

ar e be st suited to exploit these deposits . 

The l acustrine deposits in Emily township a.r e not an 

important source of ground-water a s they ar e gener ally too thin to 

pr ovide suitab l e acquifers . Most we lls i n ar eas cove r ed by those 

depo sits derive t he ir wat er from the underlying till or bedrock. 

Over 75 per cent of the we lls in t he a r ea, includ i ng mo st 

of the dug we lls, we r e r eported as being non- artesian, that is, wells 

in which the wat er doe s not ris e above the l eve l at which it wo. s first 

encounter ed. Owing to the difficulty of digging a well much be low 

the level of the water-table , dr il l ing beyond the dug part has proved 

a satisfa ctory method of increas i ng t he supply of water. 

About 9 pe r cent of the well s wer e r eported as be ing non

flowing artes i an, that is, we ll s in which the water i s under some 

hydrostati c pr e ssure but not enough to caus e the well to overflow. 

One well, however, in lot 6, con . VII, was r eported to overflow after 

heavy r a ins and i n the spring . 

Springs are not an i mportant source of water i n the tovmship 

a s most of them are only small seepages that go dry in the sununer; only 

e i ght ar e being utilized at pr esent f or f arm and domestic us es. Some 

good springs occur along the sid.e s of kames and askers wher e porous, 

coarse mat eria l overlies r el ative l y impe r vious fine material or glacial 

till. 
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Village Supplie s 

The village of Omemee obtQins its water supply from 

privately owned wells, most of which are of the dug type. They 

r ange in depth from 14 to 26 f eet and obtain water from till or 

l enses of sand and gravel in till. Ground-wat er conditions were 

found to be quite uniform throughout the town and it wa s necessary 

to investigat e only about ha lf the wells to locate the wat er-table 

and to obta in a good idea of tho gener al ground-water conditions. 

Four of tho we lls inve stigat ed we r e r eported to be intermittent, 

but the se wells were fo und to have penetrat ed the wat er-table so 

short e. d1stance that it sank below the bottom of t ho wells during 

periods of low pr ecipitation. This condition could easily be r emedied 

by deepening t he wells only a f ew f eet t o a llow for fluctuations in 

the leve l of the water-table . 

The drilled wells a r c f rom 60 to 85 feet deep and obtain 

t heir water from t he drift. One was r eported to bottom on the 

limestone bedrock. 

The community of Downeyville a lso obtains its water supply 

f rom privately owned wells. The depth of the dug wells varie s from 

30 to 50 feet and mo st of them derive their wat er from seepage through 

the till. One well derives its water from a l ens of sand at a depth 

of 16 feet. 

Analyses of Wat er Samples 

Twelve sampl es of well wat er from Emily township wer e ana lysed 

for their miner a l content i n the l aboratory of the Mines Br anch, Depart

ment of Mines and Techni ca l Surveys, Ot tawa . An attempt was ma.de to 

obta in samples from all m~jor aquifers and f rom depths of 9 to 159 

f eet. Nine sample s wer e taken ot wutor from drift and three from bedrock. 
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The results show conside r able va riations i n both the tota l dissolved 

solids and individual miner a l constituents. 

In o.ll but No . 5 the wat er was found to be qui te suitabl e 

for both domestic and stock us es. The total hardness varie~ from 

270 to 508, showing that tho wo.t ers r ange from hard to oxcessi vely 

hard. Evidently l a rgo amounts of lime ar c dis so l ved by the water a s 

it passe s through the drift o.nd bedrock. 

Sample No. 5 deserves specia l mention. The amount of tota l 

dissolved solids is gr eatly in excess of that found in the other samp les, 

the increase be i ng mai nly i n sodium chloride . This i mparts o. strong 

salty t a ste to the water and r enders it unfit for eithe r domestic or 

stock use . Three well s of this typ o ar e known i n the tovfl1ship, all 

obtaining their wat er from the bedrock. The r e is i nsufficient do.t o. 

at pr esent to predict where this condition wi ll be encounter ed , and 

the possibi lity of r eaching sa lty water in any bedrock well, par

ticularly the deeper ones , must bo borne in mind. 

The pr esence of sulphur or sulphur dioxide wa s found in a 

fow we lls i n the township. This i mpurity imparts to tho water a strong 

offens i ve odour that will genera lly disappear if the water is a llowed 

to stand expo sed to the air for a short time . It is probably caused 

by chemica l action on sulphate s pre sent i n the rock through which the 

wate r pa sses, in which ca se no harm can r esult, but may be due to the 

presence of sulphur-forming bacteria . It might be advisable to have 

such wa t er t ested by the prope r authorities. 
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1 Amounts of Di sso l ved Material i n Water Sampl es Collected i n 

Emily Township 

Wat er from gl a cia l drift and bedrock 
( 11 analyses) 

Constituent 

Maximum Average Minimum 

Total dissolved solids ••..•••• 508 330 228 

Si 1 i ca . .••............•......• 28 . 0 18.6 11.9 

Calc ium • .•.....•.••.......••.• 184 . 5 74.5 42 .5 

~1Iagne s i Uill • ••••••••••••••••• • •• 39 . 6 22 . 8 7.6 

Sodium •.. o •••••••••••••••••••• so .a 20 .0 2 .8 

Pot a ssium ...................•. 15 .1 5.9 1.0 

Sulphate • ... , , ......... , ....•• 16 7. 5 41.9 10.7 

Chloride •.•.•••••••••••••••••• 152 .3 35 . 9 0 .7 

Nitrate .... ••••••••••••••• ...• 91. 9 . 16.9 o.o 

Ca r b or1a te •...........••.....•• 14 . 4 5.7 o.o 

Bicarbonate •.. . .••.•....•..••. 452 . 6 250 .9 175.7 

Total hardness •••••••••••••••• 643.3 279 .6 179 . 4 

l 
In parts per n illion. 

Conclusions 

This investi gation warrants the following conclusions . 

l. Ground-water supplies in Emily to1~nship are not abundant, but a re 

adequate for domestic, stock, and municipa l purposes. 

2. Precipitation is suff icient to maintain the leve l of the ground-

water except in time s of drought, or during extended periods of 

"'de er ea.sod r n. infn.l l., then consumpti on may be greater than the recharge. 

This would r esult i n a lowering of the water-tablo and some wells 

would go dry. It would thon be ne cessary to deepen we lls so 

affected . 
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3. The wat er-table apparently occurs within 40 f eet of t he surfaoe 

over most of the townshi p and is possibly within 20 feet in the 

northern conces s i ons. 

4 . Ei ghty-eight per cent of wells derive their water from gl acial 

deposits, t he remai nder from bedrock. 

5. The best source s of wat er i n ground mora i ne ar e l enses and 

pockets of sand and gr avel. These are irregulo.r in size and 

distribution. 

6. In area s of kame sand nnd gravel an abundant supply of water is 

obtai nable at depths similar to t hoae i n ground moraine ar eas. 

7. The source of gr ound- water i n t he bedrock is i n fr actures and 

crack s r ather t han i n the r ock itself, whi ch is too fine gr ained 

and compact t o ho ld an appr eci o.ble amount of vmt er. 

B. It is possible to obt o. i n ground- water neo.rly ever ywher e i n the 

township, but it is no t a l ways possib l e to pr edict the depth at 

which a f avourab l e aquife r may be penetrat ed. 

9 . Even t hough the wat er-table may occur wit h i n a f ew f eet of the 

surf ace , the t ype of mat eria l encount er ed at that depth may 

yiel d its water so slowly t hat wells i n it a r e not satisfactory. 

10. So f a r as mi nera l cont ent is concerned, water deri ved f r om 

gl acia l deposits in Emily township , a lthough gener ally hard, is 

of good quality and satisfactory for domestic and f ar m uses. 

11. Wat er derived from bedrock is ordinarily of good quality and 

similar to that obta i ned from the glacia l depos its. I n wells 

drill ed to depths of over 75 f eet t her e is, hovwver, a pos sibility 

of cont amination by salt, gas, or sulphur go. s and, if a suitable 

supply of wat er is obta i nable o.t shallower depths, further 

drilling is not advised. 
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