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INTRODUCTION

This report deals with the ground-wator conditions of «a.
township in the province of Ontario investigated by the Geological
Survey of Canadas It is one of a series of ground-~water reports
on individual townships of Ontario.

All available information pertaining to the water wells
in the area was recorded and water samples were taken for analysis.
The elevation of the surface of the water in most of the wells was
measured. As the ground-water conditions are direetly related to
the geology, the surface deposits were also studied and mapped.

Thanks are here extended to the farmers and to the residents
of communities throughout the area for their co~operation and willing-
ness to supply information regarding their wells, Valuable assistance
was also given by well drillers and municipal waterworks authorities
in the area,

Publication of Results

The essential information pertaining to ground-water
conditions is being issued in reports covering cach township
investigated in the province of Ontario. These reports, as published,
will be supplied directly to the proper municipal and township
authorities., In addition, pertinent data on wells investigated in
sach township will be kept on file at Ottawas. The well record
compilation sheets will not ordinarily accompany the reports, as,
for most areas, they are too numerous, However, persons intefested
in individual wells may receive the information upon application
to the Chief Geologist, Geologieal Survey of Canada, Ottaws's For
this information the request should specify lot, concession, owncr's
name, and approximate location of the well =~ at house, at barn, in
pasture, ete.

With each report is a map consisting of two figures.

Figure 1 shows the surface deposits that will be encountered in the



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, gravel,
and other material deposited in lake beds and in floodeplains of
modern streams,

Aquifer, A porous bed, lens, pocket, or deposit of
meterial that transmits water in sufficisnt quantity to satisfy
pumping wells, flowing artesian wells, and springs,.

Bedrock. Bedrock, as here used, refers to the consolidated
deposits underlying the glacial drift. South of a line drawn between
Midland, on Georgian Bay, and Kingston, the bedrock consists mainly
of sedimentary rocks such as limestone, shale, slate, and sandstone;
north of that line the bedrock consists chiefly of hard, orystalline,
granitic rocks,

Contour, & line drewn on a map thet passes through points
that have the same elevation above mean sea-level,

Continental Ice~shect, The great, broad ice=sheet that

covered most of the surface of Canade many thousands of yeers ago.
Escarpment, A cliff or relatively steep slope separating
two level or gently sloping arcas,

Effluent Stream, A stream that receives water from a

zone of saturation,

TFloodeplain, A flat part in a river valley ordinarily

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

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

unconsolidated materials that were deposited by the continental ice-
sheet, or by waters associated with it, It includes till, deposits

of stratified drift, and scattered boulders and rock fragments,



Scveral forms in which glecial drift occurs arc as followss

(1) Fnd Moreine (Terminel Moraine), & mere or less
discontinuous ridge or series of ridges consisting of glacial drift
that was laid down by the ice at the margin of o moving ice-shoet,
The surface is charoncterized by irrcgular hills and undrained basins,

(2) Ground Moraine, & widoly distributod moraine
consisting of glecial drift deoposited beneath an ic?-sheot. The
predominant moterial is till, which is clay containing stoncss The
topography may vary from flat to gently rolling,

(3) Keme Moraine. Assorted deposits of sandy and gravelly
stratificd drift leid down at or closc to the iecc margin, The

topography is similar to that of an end meraine, Kame terraces arc

elongated deposits of this type laid down on the slopos of brocd,
flat=bottomed valleys.

(4) Drumlin, A smooth oval hill that has its long axis
parallel with the direction of ice movement at that place, It is
composed mainly of till.

(5) Bsker, An irregular-crcsted ridge or series of
discontinuous ridges of stratified drift deposited by a glacial strcam
that flowed beneath the continental ice-sheet or in deep crevasses
within it., It is composed mainly of sand and gravel,

(6) Glacio-fluviel Deposits, Silt, sand, and grevel
outwash deposited by streams resulting from the melting of the ice-
shect,

(7) Glacio~lacustrine Deposits. Clay, silt, and sand
deposited in glacial lakes during the retreat of the iceesheet, The
clay deposits are commonly very distinctly stratified in layers a
fraction of en inch to one or more fect in thickness; each layer
is believed to represent deposition during one summer season and one

winter se&sone



(8) Kame. 4n 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 down in the sea
during the submergence that followed the withdrawal of the last
ice-sheet, They consist chiefly of clay, silt, snd sand, and have
emerged beaches of sand cnd gravel associated with them,

(10) Shoreline.. A discontinuous escarpment that indicates
the former margin of a glacial lake or sea. It 1s accompanied by
scattered deposits of sand and gravel located on former beaches and
bors.

Ground Water, Sub=surface water in the zone of saturation

below the water-table.

Hydrostatic Pressure. The pressure that causes water in

a well to rise above the point at which it was first encountered,

Influvent Stream, A stream that feeds water into & zone

of saturation.

Impervious or Impermeable, Beds such as fine clays or

shole are considered to be impervious or impermeeble when they do not
permit the perceptible passage c? movoment of ground water,

Pervious or Permeable., Beds are pervious or permeable

when they permit the perceptible passage or movement of ground water,
as, for example, porous sand, gravecl, and sandstone,

Porosity. The porosity of a rock is its property of
containing interstices or voids,

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

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

Recent Deposits, Deposits that have been laid down by

the agencies of water and wind since the disappearance of the

s
continental iceesheet; for example., alluvium in stroam valleys



Unconsoliduted Dopositses The mantle or covering of loosc,

uncomented material overlying the bedrock, It consists of Glacial
or Receent deposits of boulders, grovel, sand, silt, and claye

Water-~table, The upper limit of the part of the ground

saturated with wator., This may be necar the surface or mony feet
below it. Wator may be reteined above the main water-table by a

zonc of imporvious matoriel; such water is soid to be Eerched and its
upper limit to be a porchud water-table,

Wolls, Holes sunk into the ground so as to obtain a
supply of water, Whon no watcr is obtained they are referred to as
dry holes, Wclls yielding woater are divided into four classes:

(1) Flowing Artosian Wells, Wolls in which the water is
under sufficient hydrostatic pressure to flow cbove the surface of
the ground at the well,

(2) YNon-flowing Artosian Wolls, Wells in which the water
is under hydrostatic pressure sufficicnt to raisc it above the level
of the cquifor, but not above the level of the ground at the well,

(3) HNon-artesian Wells, Wolls in which the water does
not risc above the water~table or the aquifer,

(¢) Intermittent Non~artesian Wells. Wells that are
gonerally dry for & part of each year,

Zone of Saturntion, The part of the ground, below a

water-table thet is saturated with water.

GENERAL DISCUSSION OF GROUND WATER

Almost all the wawsr recovered from boneath the earth's
surfacoe for both domestic and industrial uscs is meteoric water, that
is, wator derived from the atmosphere., liost of this water reaches
the surfacc as rain or snow, Part of it is carried off by streams;

part ovoporatce either dircctly from the surface: end from the upper



moantle of thc soil or indircetly through transpiration of plants; tho
remeinder infiltrates into Fho ground to bc added to the ground-wator
supplies,

The proportion of the total preocipitation that infiltrates
from the surface into the zone of saturation will depond upon the
surface topography and the type of soil or surface rock, More water
will bc ebsorbed in sandy or gravelly areas, for example, than in
those covered with clay., Surface run-off will be greater in hilly
areas than in those that are relatively flnt, In sendy regions where
relief is great, the first precipitation is absorbed and run-off
only commences after continuous heavy rains, Light rains falling
upon the surface of the earth during the growing season may be wholly
absorbed by growing plants., The quantity of moisture lost through
direct evaporation depends largely upon temperature, wind, and
humidity. Ground water in areas overlain by pervious material may
be recharged by influent streams carrying run-off frém areas overlain
by relatively impervious material,

Becouse of the large consumption of ground water in
settled areas, it may seem surprising that precipitation can furnish
and adequate supply. However, when it is borme in mind that a layer
of water 1 inch deep over an aree of 1 square mile amounts to
approximately 14,520,000 imperial gallons, and that the annual

_precipitation in this region, for example, is about 30 inches, it
will be seen that each year some 435,600,000 imperial gallons of
water falls on each square mile, Although it would be impossible
to determine the annual recharge: of the ground-water supply of the
area, if it were assumed that only 10 per cent of the total
precipitation, namely 43,560,000 gellons, is contributed to the
zone of saturation, it will be seen thaet the onnual recharge for

the entire area would be a very large volume, The onnual consumption



of water in all arcas investigated is not known, but an estimate for
some rostricted areas, based on pcr capita consumption, shows it to
be only about one-tenth of the unnual recharge as cestimetced above,

In most regions of the world where precipitation is
offective there is an underground horizon known as the ground-woter
level or water-table, which is the upper surfuce of the zonc of
saturation. The water-table commonly is a subdued roplica of the
surfaco topography. The weter that enters from the surfacc into
the unconsolidated deposits cnd rocks of the earth is drawn down by
gravity to whorec it reaches the zonc of scturation or comes in
contact with o relatively impervious layer. Such o layer may stop
further downword éorcolation, resulting in perched water and creating
o porched water~toblo, If o water-table is at or neoar the surface,
there will be & lake or swamp; if it is cut by a valley, there will
be o stream in the valley. The torms influent und effluent are used
with roference to streoms and their rolation to the wotor-tables An
influent stream flows above the'%ator-t&ble and feeds water into the
zone of saturation: an effluent stream flows ot or below the water-
teble and receives water from the zone of saturations An effluent
stream may become influcnt end eventually dry up if the water-~table is
lowered sufficiently. The ground water in the zone of saturation is
almost constantly on the move percolating towards some point of
discharge, which may be & spring or a pumping well,

All rocks nnd soils are to some -degree porous, that is, the
individual grains or particles of which thoy are composed are partly
surrounded by minute interstices or open spaccs that form the
receptacles and conduits of ground weter. In most rocks and soils
the interstices are commected and large cnough for the water to move
from one opening to enother. In some rocks or soils, however, they

arc largely isolated or tco smnll to allow movement of watcre The



porosity of o moterial varics direetly with the size and number of
its interstices, which in turn depend chiefly upon the sizu, shapo,
arrangemont, and dogrcc of assortment of the constituent particles,
Horizons within the eartht's crust of fino-grained rock such as
shale, limestone or dolomite, or unconsolidated clay or silt, may
have such smnll interstices that the contained water will not flow
readily and wells penetrating them may derive littlce or no water from
theme Such horizons are considered impervious. Beds of morec
coarsc-grained meatericls such as sand, gravel, or sandstone have
greater porosity and readily yiold their waters to wells, They aro
called woter-bearing bods or equifors. A clean water-bearing gravel
is ono of tho bost sources of water, This is true whother the water
is derived from the zone of saturation: or from a bed of gravol
confined above, botween, or below bods of less pervious mabterial,

Consolidated rocks usually considered to be impervious may
sometimes produce water in relatively good supply from openings
within them of primary or secondary origin, Those of primary origin,
original interstices, were created when the rocks came into existence
as a result of the processes by which they were formed; c.gs bedding
planes, and intergraonulor spaces, Secondary intorstices comprise
Joints ond other fracture openings, solution openings, and openings
producod by several processes of minor importancc, such as the work
of plants and animals, mechanical erosion, and recrystallization; all
of these involve movement of a type that acted efter the consolidation
of the rocke The most important interstices with respect to water
supplies are the originel interstices, next to them are the fracturo
end solution openings,

The most common wells and those that in drift-covered arcas
yield the largest aggregaée supply of ground water are water-table

wells, These are wells that derive theoir weter from the zone of



saturation, Moany shallow wolls bocome dry during the late swfmer
and wintop, or during pcriods of extreme droughte. In most cuses
this is due to the lowcring of the wator-table below the bottom of
the wolle Tho grouping together of o number of water-table wells
within o limited areca will nlso lower the yield of any one of the
wells, This is especially truc of watereproducing formations of low
permoebility. Whon a well penotrates an aquifer confined by
impervious beds, water will bo forced upward by hydrostatic prossure
exerted at the point where the well enters the aquifer, If the
hydrostatic pressure is grcat enough to force the water to or

above the surfaco, a flowing well is formed.

Springs are formod where the water-table, or some water=-
booring aquifer, outcrops at the surface of the ground, The water
cmerging from water-table springs is free-running whtor flowing
down thc gradient of the wator-table. In many cases these springs
occur as slow seeps along the steopor slopes of stream valleyss A
large number in one arca could maintain o swamps. A group of
ps#rmanont springs occurring in onc arca could provide sufficient

water to maintain a lake or form the source of a stream,
GENERAL DISCUSSION OF GROUND-WATER AWNALYSIS

The mineral oomtent of ground water is of intorest to many
besides those industries seeking woter of specific quaelity, Both the
kind and quantity of mineral matter dissolved in natural water depend
upon the texture and chemical composition of the rocks with which the
water has been in contact. Pollution is cnused by contact with
organic matter or its decomposition products. Analyses of well waters
for mineral content are made by the lMines Branch, Department of Mines
and Technical Surveys, Ottawn,

In any given orea, an attempt is made to socure samples of

water ropresentative of all major aquifers, The quantities of the
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various constituents for which tests arc mado arc given as "parts
por million", which rofors to the proportion by woight of oach
constituent in 1,000,000 ports of wator.

Tho following minoral constituents are thosc commonly
found in natural watcrs in quoantities sufficicnt to have a
practical offcet on the value of the waters for ordinary uses:

Silica (510,) may be dorived from tho solution of olmost
any rock~forming silicate, although its chief source is tho feoldspars.
It is commonly determined in the anolysis of water for use in steam
boilers, as silica is classod as an objcctionable encrustant.

Coleium (Ca), The chief sourco of calcium dissolved in
ground water is the solution of limestone, gypsum, and dolomite. The
common compounds of calcium are caleium carbonote (CaCOS) and calcium
sulphate (CaSO4), neither of which has injurious offects upon the
consumer, but both of which couse hardnoss end, the former, boilsr
scalce

Magéesium (Mg). The chief source of magnesium in ground
wator is dolomite, o coarbonate of calcium and magnesium, The sulphate
of mognesium (MgSO4) combines with water to form Epsome~salts (MgSO4.7H20),
and renders the water unwholesome if present in lerge amounts,

Sodium (Na) is found in all natural waters in verious
combinations, though its salts constitute only a small part of the
total dissolved mineral matter in most waters in humid regionse. Sodium
salts may be present as a result of pollution by sewage, or of
contamination by soa water either directly or by that enclosed in
sediments of marine origin, Moderate quantities of these salts have
little effect upon the suitability of a water for ordinary uses, but
woter contoining sodium in excess of about 100 parts per million must
be used with care in steam boilers to provent foaming. Waters
containing large quantities of sodium salts arc injurious to crops

and are, thereforc, unfit for irrigetion. The quantity of sodium salts



may be so largc as to ronder o water unfit for nearly all uses.

Potassium (K), like sodium, is dorived originally from
the alkaline feldspars end micas, It is of minor significance and
is sometimes included with sodium in o chomical analysis,

Iron (Fe) is almost invariebly present in well waters,
but rarely in large amounts, Salts, or compounds, of iron are
dissolved from many rocks as woll as from iron sulphide deposits
with which the ground water comes in contact. It may also be
dissolved from well casings, wator pipes, and other fixtures in
quantities large enough to be objectionable. Upon exposure of the
water to the atﬁosphere, dissolved iron separates as the hydroted
oxide that imparts o yellowish brown discoloration. Excocssive iron
in water causes staining on porcelain or cnamelled ware and renders
the water unsuitable for laundry purposes., Water is not considered
drinkeble if the iron content is more than 0,5 parts per million,

Sulphates (S0,)s Deposits of gypsum (Ca80442H0) arc the
principal source of sulphates dissolved in ground wnter; soluble
sulphates, chiefly of magnesium end sodium, are other sources.
Sulphates causc permsnent hardness in water end form injurious boiler
scale, Sodium and magnesium sulphates are laxative when present in
quantities of more than 900 parts per million,.

Chloride (Cl) is dcrived chiefly from organic materials or
from marine rocks and sediments. It occurs usually as sodium chloride
and less commonly as calcium chloride and magnesium chloride, Sodium
chloride is a characteristic constituent of sewage and a locally
obnormal amount suggests pollution, However, bescause chlorifes may
be derived from many sources, such abnormal quantities should not,
in themselves, be taken as positive proof of pollution, Chlorides
impart a salty taste to water if they are present in excess of 300
parts per million.

Nitrates (§Oz) are of minor importance in the study of

ground water, Relativcly large quantities in a water may represent
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pollution by scwage, or drainage from barnyards, or even from
fcrtiiizod ficlds, It is recommended that a bacteriological test
be made of water showing an appreciable nitrate content if it is %o
be used for domestic purposcs,

Carbonate (CO3) forms o large percentago of tho solid
compounds held in solution by the average grounc water. The two
chief sources are the decomposition of feldspars and the solution
of limestone by water carrying carbonic acid in solution, which
is the primary agent in rock decomposition, They aro indicated
in the table of analyses as alkalinity. Calcium aond magnosium
carbonatos cause hardness in woter, whereas sodium carbonate causes
softness,

Bicarbonate (HCOZ). Carbon dioxide dissolved in water
recndors the insoluble calcium and magnesium curbonates soluble as
bicarbonatos. Boiling reverses the process by changing the bicarbonutes
inﬁo dnsoluble carboﬁates, which form o coating on the sides of
cooking utensils,

Total Dissolved Solids (Residue on Bvaporation), The tcrm

is applied to the residue obtained when a sample of water is evaporated
to dryness, Waters are considered high in dissolved mineral solids
when they contain more than 500 parts per million, 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 parts per million of total dissolved solids without
incon%enience, although persons not used to such highly mineralized
waters would find thom objectionable,

Hardness is a condition imparted to woters chiefly by
dissolved calcium and magnesium compounds, It here refers to the

soap-destroying power of water, that is, the power of the watoer
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first to usc a certain amount of socp to precipitate the above
compoun s bcfore o lathor is procuced, The hardness of wator in

its original stato is its total hardness, Permancnt hardness remains
aftor tho water has becn boiled, anit is caused by mineral salts thoet
cannot be romoved from solution by boiling, It can be rcduced by
trouting the wator with natural softeners, such as ammonia or sodium
carbonate, or with many manufactured softeners, Temporary hardness
can be climinated by boiling, and is due to the prescnce of
bicarbonates of calecium and nmagnesium, Waters containing larger
quantitiecs of sodium carbonate than of calcium and magnesium compounds
are soft, but if the latter compounds are more abundant the water is
hards The following tablol may be used to indicate the degree of

hardness of o woater:

Total Hardness

Ports per million ‘ Charocter

0—50 IEE NN ENNNENENENENNEENTRNNNENFNNNE NN NN ] Very SOft
60~100 sssesavecoscsescscssoctscosscasos Modera‘bely soft
100-150 secosvccoovrasssncacssorsacsascee Sligh‘bly hard
150=200 aesevonscevnscnnsossacscvecsases Moder&‘bely hard
200~300 seeoscossrsonacrcanssacasssssessss Hard
300 and OVEr seeseescsescssscssscsvsncon Very hard

1
Thresh, J. C., and Beale, J, F.; The Examination of Waters and
Woter Supplies, pa 21, London, 1925,




EMILY TOWNSHIP, VICTORIA COUNTY, ONTARIO

Introduction

This report deals with the ground-water conditions of
Emily township in south-central Ontario, based on investigetions
carried out during the summer of 1949, The writer expresses his
appreciation to L, H. Green for his assisbence in the field and
to Dr. R, E, Dean, under whose supervision the program was carried
out,s

Emily tcwnéhip is'situated in the southeast corner of
Victorie county, Ontario, and comprises en area of about 100 sguere
miles. Omemee, the only village in the township, has a population
of about 660 and is situated 12 miles west of Peterborough on

highway No,: 7.

Physical Features

The topography of Emily township is roughly divided inte
two units by Pidgeon River, whieh flows northeasterly through the
centre of the township.

Southeast of the river the topography is characterized by
e large number of drumlins, and is very hilly with swampy areas
occurring in pleces between the hills. Small streams originate
in some of these swamps and, because of the high gredient of thoir
valleys, heve, in places, eroded desp gullies,

North of Pldgeon River the topography is much less rolling
and in some places 1s almost level., There are several lerge swampy
ercas, the largest extending over en area of about 4 square miles in
the central part of the four northern concessions. Limestone
secarpments 10 to 25 fect high occur along the banks of Emily Creek.
Although their present form is due to glaclation, they no doubt

existed prior to the time of glaciation as a less prominent feature.
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The average elevation in the township 1s slightly over
900eret, Pidgeon Lake having an elevation of 807 feet above sea-
level., The northern part of the township does not rise more than
125 feet.above this, but the southern part is generally higher, and
the highest elevation in the township, 1,150 feet, occurs in lot 5,
cone II.

The mean annual temperature is 42 degrees Fahrenheit, the
average daily temperature verying from 67 degrees in July to 16
degrees in February. There is no meteorologlical station in Emily

township, but the normal annual precipitetion in the town of Lindsay,

about 5 miles west of Emily township, is 31.2 inches.

Geology and Ground-Water

Bedrock Formations and their Water-bearing Properties. Emily

township is entirely underlaid by the Trenton and Black River formo-
tions of Ordovieian age. Thosc formations consist of grey to blue-
grey limestone, with thin layers of gypsum, shale, and slate in some
parts of the succession and dolomitic limestones in the lower part
of the Black River. Coarse sandstone or arkose occurs in some
localities resting unconformsebly on Precambrian granite and altered
voleanic and sedimentary rocks, The thickness of the Palaeozoic
beds varies, but in no place has it been found to exceed 550 feet,

A well drilled for oil on the western boundary of concession XI cut
limestone to a depth of 360 feet,

The limestone beds are proving to be a satisfactory source
of water in Emily township, particularly from wells in the northern
parts where the drift is too thin in many places to provide good
aquifers.. The limestone is in general too fine grained to provide
e large supply of water from the solid rock, but where there are
fractures or cracks these act as reservoirs and passageways for the

ground-water.,
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Twelve per cent of the wells in the townships were reported
to obtain their water from this source, the greater number of these
being in the northern eight concessions where bedrock is generslly
close to the surface.

Three wells draw water from the limestone, which is too
saline for domestic or farm use. Data are insuffieient to outline
a definite area where this condition is likely to be encountored,
but the depth of all three wolls is 100 feet or more and it may be
that the salt water occurs below this horizon in the limestons, It
would probably be advisable, if a sufficient supply of good water is
encountered above it, not to extend a well to this depth. .

Gas was encountered in several wells in the limestone and
is in places associated with the salt., Considorable exploration
for both o0il and gas has been carried out in and around Emily town=-
ship since 1922, but as yet only traces of gas have been found.

A few wells produce water that has a decided odour of
sulphur although otherwise relatively pure, free from excess
salinity, and quite suiteble for farm uses. This odour is believed
to be due to the reduction of sulphates in the form of gypsum present
in the limestone, and mey be removed by eerating the water, whiech
consists of bringing it into intimate contact with eir. By this
meens oxygen is teken up by the water and cerbon dioxide, sulphur-
etted hydrogen, and certain odour-producing substences of a volatile
nature are expelled,

Unconsolidated Deposits and Their Water-bearing Properties.

During the Pleistocene or Glacial epoch, great accumulations of ice
formed at various centres in northern Cenada. This ice moved out
in 21l directions from thess centres and covered large regions with

whet has been called the continental ice~sheet, As the ice advanced,
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1t ploked up loose rock debris that was trensported end deposited
elgewherc by the ice and by the wators released when tho ice finally
melteds This material is commonly celled glacial drift., The ice-
sheet advanced and retreated several times, and on each retreat left
deposits of drift on the surfece over whieh it passed. Thesc deposits
occur as ground moraine, glacio-fluvial deposits, and lacustrine
deposits, and together with flood=plain deposits of alluvium
constitute the unconsolidated deposits of the township.

Ground moraine occurs throughout Emily township, and is
particularly common southeest of Pidgeon River. It consists of a
heterogeneous mixture of clay, pebbles, and boulders, enclosing
frregularly distributed lenses and pockets of water-laid sand and
gravel, In the southern part of the area much of the ground moraine
is in the form of drumlins: low, smooth, elliptical or dome~shsped
hills as a rule elongated in the direction of the movement of the
ice, The drumlins average half a mile in length and are roughly
twa to three times as long as they are wide. They vary greatly in
height, some rising to over 100 feet above the surrounding country.
A few drumlins are found in the northern part of the township, but
ere eonsiderably smaller than those to the south.

Much of the ground moraine in the north is covered with a
layer of fine sand, probably deposited by melt-waters from a stegnant
or retreating ice-sheet, although bedding is feintly discernible in
8 fow places only. The sand varies in thickness from a few inches
to possibly 10 feet. The action of wind on it has resulted in the
development of sand d?nes or sand ridges aeross the ares in a
northwesterly direction, They are not in regular fields but are
scattered unevenly across the area and range in height from 1 foot
to 10 feet. Where protected by forest the dunes are covered with
vegetation and fixed, but where the forest has been cleared the

wind hes renewed the movement of the duncse
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Keme deposits are common in.Emily township, although
most are small ond comprise & relatively small part of the area
mapped.

Keme moraines generally have an irregular surface with
meny knobs and kettles, They consist mainly of stratified sands
end gravels overlying till and, in places where the material has
been sorted by running water, the fine and coarse materials have
been deposited in separated beds. These beds are very porous and
the coarser beds are highly Permeable, Kame moraines form the
most elevated and hilly parts of the area and are of least value

for agrieculturanl purposes.

1
Putnem, D. F., and Chepmen, L. J«.: The Physiography of South-
Central Ontario; Scientifiec Agriculture, 16; 9, May 1936.

The largest kame deposit occurs in the middle of the
southern four concessions. It comprises an area of about 5 square
miles, and includes the highest part of the area. Another extensive
keme deposit occurs on either side of Pidgeon River et Fee Landing,
The topography northwest of the river is very rugged with large
irregular humps of coarse gravel and boulders, but southeast of the
river the material is mainly a wellwsorted sand with only isolated
humps of gravel,

A striking topographic feature of this township is e large
esker that starts a mile northeast of the community of Downeyville
end extends south in an arc to join a second esker running from Fee
Landing to the southeast corner of the townshipe. This esker consists
of a ridge of coarse gravel or a series of ridges separated by deep
gullies and troughs. It varies in height from 10 to 35 feot and its

sides slope up to 60 degrees, Several smaller eskers occur in the
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erea, two of which extend into Ennismore township to the northeast.

Water derived from the melting ice during the retreat of
the last ice-sheet were dammed locally at a number of places and
many small temporary lakes formed in the eastern parts of the vown=-
ship, particularly in the vicinity of the eskerse. Thin deposits of
lacustrine silts and sands were laid down in these lakes. 1t is
probable that eskers acted as dams in many places and some of the
gaps or bresks in the eskers may represent the drainage channels
of these temporary lakes.

The thickness of the drift varies from over 200 feet along
th? south boundary to an average of 20 feot in the northern part of
the area, where bedrock 1s exposed at many places,

The following table gives the thickness of drift in wells

in various parts of the township.

Well No. Concession Lot Depth to Bedrock
1 VI 2 148
1 VI 12 19
1 - VI 14 45
1 Vit 8 80
2 VII .18 8
3 VIl 18 8
2 IX 9 12
3 X 15 12
1 IX 18 10
1 X 22 10
1 X1 20 30
3 X1 20 39
1 XI1 2 13
2 XI1 2 11

5 X1t 14 18
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Well No. Concession Lot Depth to Bedrock
3 XIi1 1 32
2 XII1I 3 17
2 XI1I 6 24
1 XIII 15 4
3 X111 18 20
2 XIV 1 1
1 LIV 10 6
2 XIv 22 10

Eighty-eight per cent of the wells were reported to obtain
their wetoer from unconsolidated deposits and uf these 16 per cent
from glacinl till, The interstices in till are commonly very small
and, consequently, water moves very slowly through them. As a result
wells in till go dry not so much because of fluctuations in the
level of the ground-water table as because the rate of consumption
is greater than the rate.at which the aquifers can yield water to
the wells. Such wells may be depleted if drawn upon heavily, but
will regain their former water level if allowed to stand unused, or
if the consumption is materially reduced. In Emily township lack of
adequate supply in many of the wells reported as being intermittent
or insufficient may ﬁe due largely to the poor water-yielding quality
of the acquifers, and deepening of the wells is advised in the hope
of penetrating more porous beds,

Because of the diversity of the material that forms the till
it is difficult to predict the depth at which a permanent supply of
water will be obtained. However, most wells should yield a good supply
of water at depths not exceeding 40 feet in the hilly areas and 25 to

30 feet in the less rugged areas,
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The kame deposits scattered throughout the township offers
s much better source for ground-water than glacial till. Weter
cannot he expected at shallow depths in these deposits, but the
supply will be greater because of the greater porosity of the sand
and gravel of which they are composed.

Eighteen per cent of the wells were reported to obtain
large quantities of water either from kame deposits or sand and
gravel lenses in the $ill. Drilled wells employing well screens
are best suited to exploit these deposits.

The lacustrine deposits in Emily township are not an
important source of ground-water as they are generally too thin %o
provide suitable acquifers. Most wells in areas covered by these
deposits derive their water from the underlying till or bedrock.

Over 75 per cent of the wells in the area, including most
of the dug wells, were reported as being non-artesian, that is, wells
in which the water does not rise above the level at which it was first
encountered, Owing to the difficulty of digging a well much below
the level of the water=-tsble, drilling beyond the dug part has proved
a satisfactory method of increasing the supply of water.

About 9 per cent of the wells were reported as being non-
flowing artesian, that is, wells in which the water is under some
hydrostatic pressure but not enough to cause the well to overflow,

One well, however, in lot 6, con. VII, was reported to overflow after
heavy rains and in the spring.

Springs are not an important source of water in the township
as most of them are only small seepages that go dry in the summer; only
eight are being utilized at present for farm and domestic uses. Some
good springs occur aléng the sides of kames and eskers where porous,
coarse material overlies relatively impervious fine material or glacial

till.
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Village Supplies

The village of Omemee obtains its water supply from
privately owned wells, most of which are of the dug type. They
range in depth from 14 to 26 feet and obtain water from till or
lenses of sand and gravel in till., Ground-water conditions were
found to be quite uniform throughout the town and it was necessary
to investigate only about half the wells to locate the water-table
and to obtain a good idea of the general ground-water conditions,

Four of the wells investigated were reported to be intermittent,

but these wells were found to have penetrated the water-table so

short e distance that it sank below the bottom of the wells during
periods of low precipitation. This condition could easily be remedied
by deepening the wells only a few feet to allow for fluctuations in
the level of the water-table.

The drilled wells are from 60 to 85 feet deep and obtain
their water from the drift. One was reported to bottom on the
limestone bedrock.

The community of Downeyville also obtains its wabter supply
from privately owned wells. The depth of the dug wells varies from
30 to 50 feot and most of them derive their water from seepage through
the till. One well derives its water from a lens of sand at a depth

of 16 feet.

Analyses of Water Samples

Twelve samples of well water from Emily township.were analysed
for their mineral content in the laboratory of the Mines Branch, Depart-
ment of Mines and Technical Surveys, Ottawa. An attempt was made to
obtain samples from all major aguifers and from depths of ¢ to 159

foets Nine samples were taken of wantor from drift and three from bedrock,
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The results show considerable variations in both the total dissolved
sollds and individwal mineral constituents.

In all but No. 5§ the water was found to be quite suitable
for both domestic and stock uses. The total hardness varies from
270 to 508, showing that thc waters range from hard to excessively
hard. Evidently large smounts of lime are dissolved by the weter as
1t passes through the drift ond bedrock,

Semple No. 5 deserves special mention. The amount of total
dissolved solids is greatly in excess of that found in the other samples,
the increase being mainly in sodium chloride. This imparts a strong
salty taste to the water and renders it unfit for ei?her domestic or
stock use, Three wells of this type are known in the township, all
obtaining their water from the bedrock. There is insufficient data
at present to predict where this condition will be encountered, and
the possibility of reaching salty water in any bedrock well, par-
ticularly the deeper ones, must be borne in mind.

The presence of sulphur or sulphur dioxide was found in =
few welle in the township. This impurity imparts to the water a strong
offensive odour that will generally disappear if the water is allowed
to stand exposed to the air for a short time. It is probably caused
by chemical action on sulphates pfesent in the rock through which the
water passes, in which case no harm can result, but may be due to the
presence of sulphur-forming bacteria. It might be adviseble to have

such water tested by the proper authorities.



Amountsl of Dissolved Material in Water Samples Collected in

Emily Towmship

Water from glacial drift and bedrock

(11 analyses)

Constituent
Maximum Average Minimum

Total dissolved s0lidS....eess 508 330 228
S31licBseesssssscccsocscnssnsns 28.0 18.6 11.9
CalCiUmesrcensecssccosccasenns 184.5 7445 4245
MagnesiUmeeessceeccossoscscsos 39.6 2248 7.6
S0diUMmesececesoncosssesnsasoas 80.0 20.0 248
Potassiumescosescrasoncscccces 1541 549 1,0
Sulphat@esecessssssstcsscsssns 167.5 41.9 10.7
Chlorid€eccsecreacssosscscncnas 15243 35.9 0.7
Nitrateeescsessossscrssonsccnes 91.9 - 1849 0.0
Carbonatescseeosesosssocsccses 14,4 567 0.0
Bicarbonatesescssscsesssoscnsa 452,68 250.9 175.7
Total hardnesSecassssssescacss 64343 279.6 1794

In parts per million.

Conclusions

This investigation warrants the following conclusions.

1., Ground-water supplies in Emily township sre not sbundant, but are

adequate for domestic, stock, and municipal purposes.

2. Precipitation is sufficient to maintain the level of the ground-

water except in times of drought, or during extended periods of

*decreased rainfall, then consumption mey be greater than the recharge.

This would result in a lowering of the water~tablc and some wells

would go dry. It would then be necessary to deepen wells so

affected.



3¢ The water=table epparently occurs within 40 feet of the surface
oveor most of the township and is possibly within 20 feet in the
northern concessions,

4, Bighty-eight per cent of wells derive their water from glacial
deposits, the remainder from bedrock.

5. The best sources of water in ground moraine are lenses and
pockets of sond and gravel. These are irregular in size and
distribution.

6. In areas of kame sand and gravel aon abundant supply of water is
obtainable at depths similar to those in ground morsine areas,

7« The source of ground-water in the bedrock is in fractures and
cracks rather than in the rock itself, which is too fine grained
and compact to hold an appreciable amount of water.

8., It is possible to obtain ground-water nearly everywhere in the
township, but it is not always possible to predict the depth at
which a favourable aquifer may be penetrated.

9, Even though the water=table may occur within a few fect of the
surface, the type of material encountered at that depth may
yield its water so slowly thot wells in it are not satisfactory.

10, So far as mineral content is concerned, water derived from
glacial deposits in Emily township, although generally hard, is
of good quality and satisfactory for domestic and farm uses.

1l. Weter derived from bedrock is ordinarily of good quality and
similar to that obtained from the glacial deposits. In wells
drilled to depths of over 75 feet thore is, however, a possibility
of contamination by salt, gas, or sulphur gas and, if o suitable
supply of water is obtainable at shallower depths, further

drilling is not advised,
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