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INTRODUCTION

This report deals with the ground-wonter conditions of a
township in the province of Ontario investigated by the Geologleal
Survey of Canada. It is one of a series of ground-water reports
on individual townships of Ontario,

All avoilable information pertaining to the water wells
in the area was recorded and water samples were taken for aﬁalysis.
The elevation of the surface of the water in most of the wells was
measured. As the gfﬁund-water conditions are directly related to
the geelogy, the surface depesits were also studied and mapped.

Thenks are here extended to the farmefs and te the resiéents
of communities throughout the aree for their ce-eperation and willing-
ness to supply information rega}ding their wells, Valuable assistance
was also given by well drillers and municipel waterworks authorities
in the ares.

Publication ef Results

The essential informatien pertaining to ground-water
conditiens is being issued in reports covering each township
investigated in the pravince of Ontario, These reperts, as published,
will be supplied directly to the proper municipal and township
authorities. In addition, pertinent data on wells investigated in
each township will be kept an file at Ottawa. The well record
ocompilation sheets will not ordinarily accompany the reperts, as,
for most areas, they are too numerous., However, persons interested
in individual wells may recelve the information upon application
to the Chilef Geologist, Geologidal Survey of Cagada, Ottawa. For
this information the request should speqify lot, concession, owner's
name, and approximate location of the well ~- at house, at barn,_in '
pesture, eto.

With each'report is a map consisting of fwo 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 locatlon.
GLOSSARY OF TERMS USED

Alluvium, Recent deposits of clay, silt, sand, gra%e],
and othef material deposited in lake beds and in floodeplains of
modern streams. .

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

-Bedrock, Bedrock, as here used, refers to the consolidated
deposits underlying the glacial drift. South Sf & line dr;wn between
‘Midland, on Georgian Bay, and Kingston, the bedrock cénsists 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, A line dresm on & map that passes.through points
that have the same elevation eabove mean sea-level,

Continental Ice-shect, -The great, broad ice-sheet that

covered most of the surface of Canada many thousands of yeers ago.
Escarpment, A cliff or relatively steep slops separating
two level or gently sloping areas,

Effluent Stream, A stream that recsives water from a

zone of seaturation,

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

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

Glecial Drift, A general term that includes all the loosa,
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,



Several forms in which glacial drift occurs arc as followss
(1) End Morsine (Terminel Moraine), & mere or less
discontinuous ridge ;r serics of ridges consisting of glacial drift
that was laid down by the ice at the margin of o moving ice=shoet.
The surface is characterized by irrcgular hills and undrained basins.
| (2) éround Moraine., 4 widely distributod mofaiﬁe
consisting of glacial drift deposited beneath an ice=sheoote The
predominant material is £ill, which 'is clay containing stoness The
topography may vary from flat to gently rolling.
(3) Kame Moraine. Assarted deposits of sandy and gravelly
stratificd drift leid down at or closc to the ico margin. The

topsgraphy is similar to that of an end moraine, . Kame terraccs are

elongated deposits of this type laid down on the slopes of broad,
flat-bott?med 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) Egker; An irregular-crested ridge or series of
discontinuous ridges of strétified drift deposited by a glacial stroam °
that flowed beneath the continental.ice~sheet or in deep crevesses
within it. It is composed mainly of sand and gravel,

(6) Glacio-fluvial Depoéits. Silt, sand, and gravei
outwash deposited by streams resulting from the melting of the ice-
sheet, | '

(7) Glacio-lacustrine Deposits, Clay, silt, and sand
deposited in glacial lakes duriné the retreat of the ice-sheet, The’
clay deposits are commonly very distinctly stratified in leyers a
fraction of an.inch.to one or more feet in thickness; each layer
is believed to represen£ deposition during one summer season and one

winter season,



(8) Kame, An isolated mound or coﬁicél.hill pomposed
of stratified sand and gravel deposited in a crack or crevasse
within the ice or in a depression aloné the ice front,

(9) Marine Deposits. Deposits laid down in the sea
during the submergence that followed the withdrawal of the last
ice-sheet, fhey.consist chiefly of clay, s%lt, snd sand, and have
emerged beaches of sand and gravel associated with them,

(10) Shoreline, A discontinuous'escarpment fhat indicates
the former margin of a glacial lake or.sea. It is accompanied by
scattered deposits of sand and gravel located on former beaches and
bars.

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

below the water-table,

Hydrostatic Pressure, The pressure that causes water in

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

Influent Streom. A stream that feeds water into a zone

of saturation,

Impervious or Impermeable, Beds such as fine clays or

‘hale are considered to be impervious or impermeable when they_do_not
permit the perceptible'passagé of movement 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, gravel, and sandstone,
Porositys The porosity of a rock is its property of

containing interstices or wvoids,

Pre-glacial lend Surface, The surface of the land as it
. . . AN
existed before the icew~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

continental ice-shoet; for- example,-

. N
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Uhconsoliddted Deposits, Tho mantle or covering of loose,

uncemontod moterial overlying tho bedrocks It consists of Glacial
or Rocont deposits of boulders, gravel, sand, silt, and clay.

Woter~table., The upper limit of the part of the ground

saturated with wator, This may be near tho surface or many feet
below it. Water may bo roteined above the main water~table by a

zone of impervious materiels such water is said to be perched and its
upper limit to be o porchud wator-table,

Wolls., Holes sunk into the ground so as to ébtain a
supply of water, Whon no water is obtained they are referred to as
dry holes, Wclls ylelding water ore divided into fSur clééses:

(1) Flowing Artesien Woells., Wolls in which the water is
under sufficient hydrostatic pressure to flow above the surface of
the ground at the well,

(2) Non-flowing Artesian Wells, Wells in which the water
1s undor hydrostatic pressure sufficient to raise it above thq'level
of the aquifer, but not above tho level of the ground at the well,

(3) Nan-artesian Wells, Wells in which the water does
not rise above the water-toble or the aquifer.,

(4) Intermittent Non-artesian Wells, Wells that are
gonerelly dry for & part of each year,

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

wabor-table th@t is saturated with water,
" GENFRAL DISTUSSION OF"GRUUNBﬂEAIER““

Almost all the wabsr recovered from beneath-the earth's
surface for both domestic ahd:industrial uses is meteoric water, that
is, water derived from the atmosphere. MNost of tﬁis water reaches
‘the surface as rain or snow, Part of it is carried off by streams;

part evaporaotce® either directly from the surfaco: and from the upper



montle of tho soil or indireoctly through tronspiration of pleants; tho
remainder infiltrates into tho ground to be added to the ground-wator
supplies,
The proportion of the total procipit&tionlthnt infiltrates
from the surfacg into the zone of saturation will depend upon the
~ surface tgpography and the type of soil or surface rock. - More water
will be.absorbea in sandy or gravelly areas, for exemple, than in
those covered with clay., Surface run~off will be éraateriin:hiliy
arens than in those that are relatively flot, In sandy 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 from areas overlain
by relatively impervious material,
Because of .the large con;umption of ground water in
settled af;as, it may seem surprising that precipitation cnn.funnish
and adeéuate sugply. However, when it is borne in mind that a layer
of water 1 inch deep over an aree of 1 square mile amounts to.
approximately 14,520,000 imperial gellons, ﬁnd that the annual
_precipitation in this region, for exemple, is anbout 30 inches, it
will be seen that each year some 435,600,000 imperial gallons of
water falls on each square mile, Althouéh it would be impossible
to determine the ennual recharge~of the ground-woter supply of_the
area, if it were assumed that only 10 per cent of the gotal
precipitation, namely 43,560,000 gallons, is contributed to the
zone of saturation, it will be seen that the annual recharge for

the entire area would be a very large volume, The annual consumptiom



of water in all areces invostigated is not known, but an estimate for
some restriocted areas, based on per capita consumption, shows it to
be only about one-tenth of the cnnual recharge as ostimated above,

In most rogions of the world where precipitation is
offective there is an undorground horizon known as the ground=woter
lovel or woater-tablec, which is the upper surface of éhe zone of
saturation. The water-table commonly is a subdued rcplice of the
surface topography. The weter that enters from the surface into
the unconsolidated deposits ond rocks of the earth is drawn doﬁn by:
grovity to where it reaches the zone of saturation or comos in
contact with a relatively impervious layer. Such a layer may stop
further dowmnward percoletion, resulting in perched water and creating
& porched water-tublo, If o water-table is at or neoar the surfece,
thore will be a lake or swamp; if it is cut by a valley,. there wild
be a stream in the valley., The tcrms influent ond offluent are used
with reference to streams and their rolation to the wator-table. An
influent stroam flows above the wuter-table and feeds water into the
zone of satwration; an eoffluent stream flows at or below the water-
table and receives water from the zone of saturations An effluent
stream may become influent cnd eventually dry up if the water~table is
lowered sufficicently. Thé ground water in the zone of saturation is
almost constantiy on the move percolating towards some point of
discharge, which may be & spring or a pumping well,

All rocks and soils ere td somﬁ-degree porous, that is, the
individual grains or particles of which they are composed are partly
gurrounded by minute interstices or open spacas that form the
receptaclos and conduits of. ground-wcter. In most rocks and soils

- -—the—interstices are comected and lhrge enough for—the wrter to-mmove--
from one opening to anothor, In some rocks or soils, howsver, they

arc largely isolated or too small to ollow movement of watore The
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porosity of o material varies directly with the size and number of
its intorsticos, which in turn depend chiefly upon the sizc, shapo,'
arrungqment; and degroc of assortment of the coﬁstituent particies.
Horizons within the earth's crust of fino-gfained rock such as
shale, limestone or dolomite, or unconsolideted clay or silt, may
have such small interstices that the contained water will not flew
roadily and wells penetrating them may derive little or no water from
them, Such horizons are considered impervious. Beds of more
coarse-grained matorials such as sand, gravel, or sandstone have
greater porosity and readily yield their waters to wells. They are
called water-bearing bods or aquifers. A clean waéer-beariﬁg gravol'
is ono of tho bost sources of water., This is .true whethor the water
is derived from fhe zone of saturation' or from a bed of gravel
" confined above, botween, or below beds of less‘pervioﬁs naterial,

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 credted when the rocks came into existence
as & result of the processes by which they were formed; e.g, beddiné
plencs, and intergranular spaces, Secon&ary interstices comprise
joints and other fracture obenings, solution openipgs, and openings
producod by several processes of minor importance, guch as the work
of plapts and animals, mechanical erosion, and reorystallization; all
of these involve movement of a typé that acted efter the consolidation
§f the rocks The most important interstices with respect to water
supplies are the original intersticos, next to them are tﬁe fracturo
‘and solution openings,

The most common wells and those that in drift-covered areas
yield the largest aggregaﬁe supply of ground water are water-toble

wells, These are wells that derive thoir water from the zone of



saturation, Many shallow wolls bocome dry during the late surmer
and wintor, or during periods of extreme drought. In most cases
this is duc to the lowering of the wator-table below the bottom of
tho wolls Tho grouping together of @« number of water-table wells |
within o limited area will also lower the yield of ony one of the .
wells, This is especially true of water-producing formations of low
permoability. Whon o well penetrates an aquifer confined by
impervious beds, water will be forced upward by hydrostatip pressure '
exerted at the point where the well enters the equifer, If the
hydrostatic.pressure is grcat enough to force the water to or
above‘the surfaco, a flowing well is formed.

Springé are formod where the water-tablo, or some woater-
becring aquifer, outecrops at the surface of the ground, ' The water
emerging from water-table springs is free-running whtor flowing
down the gradient of the wator-table., In many cases those sprinés
occur as slow seeps along the steepor slopos of stream wvalleys. 4
large namber in one arca could maintein o swamp, 4 group of
pymonont springs occu?ring in onc arca could provide sufficient-

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

The mineral oomtent of ground water is of intorest to mony
besides those industries seeking water of specific quality, Both the
kind and quantity of mineral matter dissolved in natural water depend
upon the texture and chomical composition of the rocks with which the
water has been in contact., Pollution is c¢aused by contact with
orgenic matter o; its decomposition products, Analyses of well waters
for mineral content are made by the Mines Branch; Department of Mines
and Technical Surveys, Ottawa.

~In Any given aren, an attempt is made to secure samples.dT

water ropresentative of all mojor aquifors, The quentities of the
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various constituents for which tosts are mado arc given as "parts
por million", which refors to the proportion by woight of cach
constituent in 1,000,000 parts of wator,

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

Silica (SiOz) moy be derived from tho solution of almost
any rock~forming silicdte, although its chief source is tho feldspars,
It is commonly dotermined in the analysis of water for use in steam
boilers, as silica is clqsscd as an objoctionable encrustant.,

Calciuﬁ (Ce)e The chief source of calcium dissolved iA
ground wnter is the soiution of limestone, gypsum, and dolomites The
common compouﬂds of calcium are calcium carbonate (CaCOS) and calcium
sulphate (CaS04), neither of whieh has injurious offects upon the
consumer, but both of which cause hardness and, the former, boiler -
scalos

Nhgéosium.(ﬂ@). ‘The chief source of mognesium in ground
water is dolomite, o carbonate of calcium and magnesium, The sulphate
of magnesium (MgSO,) combines with water to form Epsom{salts .(MgS04.47H20),
and renders the water unwholesome if present in large amounts.

Sodium (Na) is found in all natural waters in various
combinctions, though its salts constitute only a small.part of the
total dissolved mineral metter in most waters in humid regiéns. Sodium
salts moy be present as a result of pollution by sewsge, or of
' contamination by soa water either directly or by that énclosed in
sediments of marine origine Moderate quantities of these salts have
little effect upon the suitability of a water for ordinary uses, but
woter containing sodium in cxcess of about 100 parts per million -must
be used with care in steam boilers to prevent foaming, Waters
containing large quantities of sodium salts are injurious to crops

and are, thereforc, unfit. for- irrigation, The quantity of sodium salts
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may be so large as to render o woter unfit for neoarly all uses.

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

Iron (Fe) is almost invariebly present in well waters,
but rarely in'large amounts, Salts, or compounds, of iron are
dissolvod 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, water pipes, and other fixtures in
quantities large enough to be objectionable. Upon exposure of the
water to the atmosphere, dissolved iron separates as the hydrated
oxide that imparts a yellowish brown discoloration, ‘Excossive iron
in water causes staining on porcelain or cnamelled ware cnd renders
the water unsuitable for laundry purposes. Weber is not considered
drinkeble if the iron content is moré than 0.5 parts per million,

Sulphates (80,)s Deposits of gypsum (CaS0442Hz0) arc the
principal soﬁrce of sulphates dissolved in ground wuter;.soluble
sulphates, chiefly of magnesium and sodium, are other sources,.
Sulphetes causc permencnt hardnoss 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 derived chiefly from organlic materials or
from marine rocks and sediments. It occurs usually as sodium chloride
and less commonly as calcium chloride and magnesium chlorides Sodium
chloride is'a characteristic constituent of sewage and a locally
abnormel amount suggests pollution. However, because chlorifes moy
be derived from many sources, such abnormnl quantities should not,
in themselves, be tgken as positive proof of pollution, Chlorides
impart a salty taste to water if they are present in excess of 300
parts per million, |

Nitrates (NOz) are of minor imporfance in the _study of

ground water, Relatively large quantities in a water may represent



pollution by scwage, or drainage from barnyards, or even from
fortilizod ficlds, It is rccommended that a bacteriological test
be mode of water showing an appreciablc nitrate content if it is to
be usad for domestic purposcs,

Corbonete (CO3) forms o large percentoge of the solid
compounds held in solution by the average grounc water. ' The two
chief sources are the decomposition of feldspars end the solution
of limestone by water carrying carbonic acid in solution, which
is the primary agent in rock decomposition, Thoy arc indicated
in the table of anslyses as alkalinity., Calcium and magnesium
¢arbonatoes cause hardncss in water, whereas sodium carbonate causes
softness,

Bicarbonate (HCOz)e.  Carbon dioxide dissolved in water
rendors the insoluble calcium and magnesium curbonates soluble as
bicarbonates. Boiling reverses the process by changing the bicarbonates
inﬁo idnsolublc carbonates, which form a coating on tho sides of
cooking utensils,

Total Dissolved Solids (Residue on Evaporation), The term

is applied to the residue obtained when a sample of water is eveporated
to dryness, Waters are considered high in dissolved mineral solids
when they contain more then %00 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 totai dissolved solids without
incon&ehience, although persons not used to such highly mineralized
waters would find.thom.objectionable.

Herdness is a condition imparted—tb wobters chiefly by
dissolved calcium and magnesium compounds, I£ here rsfers to the

soap~destroying power of water, that is, the power of the water
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first %o usc a certain amount of soap to precipitate the above
compoun s bcfore a lathor is produced, The hardness of wator in

its original state is its total hordnoss, Permanent herdness remains
after the water has been boiled, ant is causod by mineral salts that
cannot be rcmoved from solution by ﬁoilipg. It can be rcduced by
treuting the wator'ﬁitF natu;al softeners, such as ammonia or sodium
carbonate, or with many menufactured softeners. Tomporary hardness
con be climinated by boiling, eand is due to the presencoc of
bicarbonates of calcium and mngnosiﬁm. Waters containing larger
quantigies of socium .carbonate than of calcium ond magnesium compounds
are soft, but if the latter compounds are more abundant the water is

1

hards The following table™ moy be used to indicate the degree of

hardness of o water:

Total Haréness

Parts per million Character

O=50 sesversncessocerssssseassoesnsss Very soft
50=T00 sesvenvcosoveasrcenscssvecansoes Moder&tely sof't
100-150 secoveencsvnsscssccosorsscsascen Slightly hard
150-200 oesessvsanvessesssverenssasnanes loderately hard
200-300 seavevsacrnsensasvsssencsensssss Hard
300 ond over ®v0sevsvsersssrcscsvensnvon Very ha-l,'d

1
Thresh, J., C., and Beale, Jo Fe; The Excmination of Waters and
Water Supplies, pe 21, London, 1925, .
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PART II

WILLIAMSBURGH TOWNSHIP, DUNDAS COUNTY, ONTARIO

PHYSICAL FEATURES

Williamsburgh township is in the southeast part of Dundas
county and has an area of approximately 99 squarc miles, The town~
ship extends along the northwest sido of thec St. Lawrcancce River from
a point l% miles west of the town of Morrisburg to 7%-milos east of
the same municipality, The town of Morrisburg, tho largest community
within the township, lies about 105 miles west of the city of Montreal,

The topography of the greater part of Willlamsburgh town-~
ship is that of ground moraine, It is rolling or undulating with no
main topographic features, An arca of flat:lying marinc sand and
clay extends south from the north boundary immediatoly cast of
Winchester Springs, to the arca about tho community of Williamsburg,
The arcal extent of this sand:clay plain, which constitutes tho largest
"flat" in the entirec township, is approximately 10 squarc mileos. A
number of smail, clay till ridges, projecting through the sand and
c¢lay, provide the only relief in tho arca., The gonoral trond of the

topography varies from north-~south to south 10 dogrocs wost. Bedrock,
which consists of flatllying Ordovician scdimentary formations, 1s
exposed in a few, scattered outcrops in the north part of tho township,
The depth of overburden is such that excopt in the north part of the
township, bedrock does not exort any great influenco upon the topo-
graphy.

A poorly marked dividc betweon the basins of the Ottawa
and St. Lawrcnce Rivers crosses the centre of the township in a
southwesterly direction. The divide crosses Highway 19 about li
miles south of the community of Williamsburg and intersoects the cast
boundary of the township in concossion VI.

Both sides of tho divido arc drained by numerous, small
creeks whosc directions of flow aro controllcd to a great cxtont by
the trend of the topography., Tho crocks, south of the divide, empty

directly into the St. lLawrencc River whorcas thosc on the north flow
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into South Nation River and thence to the Ottawa, Hoasic Creek,
possibly the largest in the township, emptics into the St. Lawrence
River 1 mile east of the town of Morrisburg, Thc fact that swamp
deposits cover 25 per cont of the tqwnship is an indication that the
surface drainage is relatively poor.

The township as a whole has a rolicf of moro than 75 feet,
It ranges from altitudes greatcr than 300 foct above sea:level in
several localities in the northeoast part of the township to lesg
than 225 feet at the St, Lawrcnce Rivor in the southeast cornor,

-

Graphs have been prepared depicting tho monthly precipe
itation from 1947 to the end of 1950, as measurcd at various meteor-
ological stations in the area about Matilda township, and the
fluctuations in the wator-table as measurcd at an observation well
near the town of Morrisburg., Data for tho latter wore provided
through the courtesy of the Ontario Dopartmont of Minos,

From the graph, it will be noted that, during the months
when the ground is not frozen, the clewvations of the water-table
depend, to a large éxtont, upon tho amount of precipitation falling
upon the arca, In general, the lowost amount of procipitation occurs
during the months of August and September, and it is during this time
that the water~tablc shows a stoady declino, rocaching its lowost
point commonly in the month of Octobor.

In the subsequent months, therc arec poriods of considerable
precipitation. Howevor, because the frozen condition of the ground

prevents downward percolation of water and becausc much of the pro-
cipitation is in fhe form of snow, tho wator-tablo rcmains low during
the winter months and does not commence to rise until the end of
February.

The highest elevation of tho wator:tablo is roached during
the months of May and June. This is probably duc to the supplement-
ing of the normal proecipitation with wateor produced by the melting

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

months,
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lowland, is underlain by Palacozoic rocks of Ordovician age.
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GEOLOGY

Bedrock Formations

The township, which is locatod within the Ottawa-St. Lawronce

In most

cases the rocks are flat-lying or gently undulating with no genoral

direction of strike or dip.

1
TABLE OF FORMLTIONS

Era Poriod Sub-epoch |[Formation | Thickness Lithology
(foet)
Trenton and Ottawa 690-700 Limestone with
Black River a little shale
and some sand
at baso
Disconformity _
Ordovician St. Martin | 20-155 | Impuro limostone
Chazy Rockeliffe ;| 150-165 Shale with sand-
stone lenses
Palacozoic Disconformity
oxford 240(F) | Dolomite with a
little shale at
tap
Beekmantown -
March z0(¥) Interbedded sand-
stonc and dolomito
Ordovician
or
Cambrian Nepoan up to 500 | Sandstone
Great Unconformity
. . Crystalline lime-
Prccambrian Grenville stone, quartzites,
(frchean)

and metamorphic
rocks; associated
granite and
granite gneiss

lWilson, A.E.: Geology of the Ottawa-St, Lawrence Lowland, Ontario and
Geol, Surv., Canada, lMem. 241, p. 9 (1946).

Quebec;

Williamsburgh township is underlain by several formations, of which

the Ottawa comes to the surface or dircetly underlies the drift in the

ontire township except for tho southeast corner and oxtreme south part where

its placc is teken by the St. Martin formation,

A number of small outcrops

of the Ottawa formation occur in the northeast part of thc township,
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Unconsolidated Matorial

The types of unconsolidated matorial occurring in the
township, classified according to their origin and arranged in
order of their deposition from oldost to youngest, arc as follows:
glacial, marine, and Recent,

The glacial drift that covers approximatcly 86 per cont
of the township occurs chiefly as ground morainc, The ground morainc,
consisting mainly of clay till, is composcd largely of material do-
rived from the underlying Palacozoic rocks and contains many boulders
and rock fragments of local origin, Thoe unwecathered till variecs from
a hluish grey, compact, unstratified clay till to a dark brownish,
looser, sandy clay till. An oxcollcnt soction of clay till occurs
along the east branch of Hoasic Crcck about 1 milo south of the C.N.R.
tracks., Herc tho creck has cut a 15:foot vortical faco in the till
disclosing boulders of limcstonc and crystalline rocks up to 12 inches
in diameter embedded in a claycy matrix, Numorous, artificial ox-
cavations on the outskirts of the town of Morrisburg have oxposod
clay till at various decpths, Information obtained from numcrous
woll owners indicates that the considorablce arcas of swamp lands in
the township arc underlain by clay till, This is oxcellont ovidonco
of the rolative impermoability of tho till. Thin layers of till
rcworked by tho invading marinc watcrs of tho Champlain Sca, and
thicker deposits of marinc sand and gravel occur on thc northwest
flanks and tops of some of the higher ridgos, Thoy aro froquently
associated with accumulations of large bouldcrs.

The invasion and subscquont withdrawal of the Champlain
Sea, which followed the retreat of the ico:shoet in tho rcgion,
formed a variety of doposits of marinc origin., The largest of those
is an arca of flatllying c¢lay and sand oxtending from Winchostor
Springs south to the community of Williamsburg in the northwost
part of the township., Smaller arcas of tho samc materials occur
throughout concessions VII and VIII. An irrogular deposit of marine

clay extends along the northwost bank of the St. Lawrcnee River from

the east boundary of the township wost to within 1 milc of Morrisburg,
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Recent beds of finc to coarsc sand, formed during carlier
and higher stoges of the St. Lawrcncc Rivor, oxtend along the northe
west bank of the river, in tho samc general arca as the marine clay,
The alluvium overlies much of the marinc material in the arca and
_is continuous with similar deposits to the cast in adjaccent Osnabruk
township., They are bounded on tho north by an irrogular, formor

river bluff whosc elevation is approximatoly 248 fect above sca-lovel,
A number of dunes, whosc material was probably derived from tho al-
luvial sand, occur along tho basc of this bluff. In the vicinity

of Riverside and East Williamsburg, ridges of clay till, projecting
above the surrounding sand and clay, probably cxisted as islands

when the river was at a higher clewvation.

No beds of glacio:fluvial origin arc known to occur in the
township. In other townships locatod within the Ottawa-St. Lawrenco
Lowlands, beds of this type have been found to be located mainly in
valleys betwcen the higher clay till ridges and buried bencath a
covering of marine sand, silt, and clay., The most likoly location

for glacio~fluvial materiasl in Matilda township appoars to bo
boneath the marine clay and sand occurring in the 1illiamsburg-
Winchester Springs area,

Variations in the thicknoss of the drift throughout the
township were determinod in many localitics from tho data compilod
from a number of wells that werc roportod to have oncountercd bedrock.,

The following table indicatecs the minimum and meximum thicknesses of

drift in some of thesc localitiocs.

e

Minimum ond maxirmm Minimum and maximum
Concossion| Lot| thicknesscs of drift| Conccssion| Lot |thicknesses of drift
(foot) (feet)
I 1 30-2 I 19 15:50
I 4 15:99 I 23 © 13-30
1 7 11-38 I 25 16-76"
I 10 172 I 28 127
I iﬁ 22:49 I 31 147
I 16 28-41 I 34 14.:.70"

I 37 13-32
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Minimum and maximum Minimum and maximum
Concession| Lot [|thicknesses of drift | Concession | Lot | thicknesses of drift
| (foet) (foot)
II 2 17-30 v 25 18-:?
II 5 8:48 v 28 17:601
i1 8 12-2 IV 31 11:50
II 11 11-33 v 34 12:27
I 17 13-47% Iv 37 6-22
1T 20 5:45
II 23 12;26 v 2 14:55
IT 26 1971 v 5 18:?
II 29 15:45 v 11 18:?
II 32 22:? v 14 12:28
II 35 35 v 23 10-25F
v 26 52:?
III 3 19:45 v 29 22-40%
III 6 9:26 v 32 10-2
111 9 17:28 v 35 16-2
III 15 6:21
III 18 15:? VI 2 11-2
III 21 21:? VI 5 19-35
III 24 25:? VI 11 11-28
III 27 8-66 VI 20 10-21%
111 30 18:? VI 23 20%.43%
III 33 22:? VI 26 16-33
IIT 36 20:? VI 29 18-2
VI 32 14-20%
IV 1 15-30 VI 35 2107
Iv 4 14:55X
Iv 7 21:? VII 3 12-2
v 10 20:? VII 6 zX:?
Iv 13 18:56 VII 9 15;28
Iv 19 27:? VII 12 9":22x
Iv 22 19-28 VII 15 16:27
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Minimum and moxinmum Minimum and maximnum
Concession | Lot [thicknessos of drift {Conccession | Lot jthicknesscs of drift
(foet) (feet)
VII 18 1555 VIII 10 - 10%a8t
VII 4 15".—.51" VIII 13 172
VII 27 222 VIII 16 15-30%
VII 30 s’iax VIIT 19 10-31
VII 33 5": 2% VIII 22 25:.57
VII 36 15515% VIII 25 o_22
VIII 31 1%_26*
VIII 1 ¥. 18* VIII 34 exi?
VLI 4 147167 VIII 37 175
VIII 7 9¥-11%
% _ 7o bodrock

WATER SUPPLY

As a whole, Williamsburgh township appoars to be fairly well
supplicd with ground wator for both domestic and stock purposes, About
82,7 per cent of tho wells arc of tho dug typo and 23.9 per cont are
drilled, chiefly into bedrock, Approximately 86.5 per cont of the
wells obtain their water from depths of 40 foet or leoss. A survey of
the well rocords show that about 89.9 per cent of the wells have a
permancnt water supply, sufficicnt for the prescent demands made uboﬁ
then; and the remainder constitute dry holes and wolls that go dry
intormittently, espccially during poriods of oxtonded drought, Theo
description of the principal beds that yicld wator to the wells was
based chiefly on the statomonts of owncrs and drillers as to the
character of the aquifer,

Although the clay till in tho township is by far the most
common material yielding wator to producing wells, it constitutes a
poor reservoir for ground:wator storage as it takes up woter slowly

and holds reclatively little, Furthormore, the quality of tho ground
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water is generally poor becausc of thc slow circulation. Many shallow
wells, dug in clay till, arc roported to be 'intermittont® or 'low in
sumner', The reason for this is the low permeability of clay till,
which causes it to yield its wator slowly to weclls, Such wolls are,
consequently, casily pumped dry and take a comparatively long timo to
recover, In late summer whon tho wator:table is low, tho decreascd
arca of matorial yiclding wator diroctly to the woll rendors tho
supply even more unsatisfactory. To ovorcome this difficulty, the
owner should dig his well sufficicntly dcep to form a rescervoir
holding enough water to permit a large amount to be withdrawn before
emptying the wcll,

The avorage depth of the differcnt classcs of weolls dug in
clay till in lots 22 to 37, con, I, which includos tho aroca about tho
town of Morrisburg, is as follows: sufficiont supply, 30.6 foot; low
in summor, 26,7 feot; intormittont wolls, 14,7 foct; not uscd, 22.4
fect, Along the road separating cons, I and II, tho average depth is:
sufficiont supply, 36,4 fcot; low in summor, 24,6 fcot; intormittont
wells, 19,6 fect; not used, 21,1 fcot.

The water wolls classificd as having "sufficicnt supply”
arc thosc that are reported to yiold "satisfactory" supnlics of
ground water during thc ontirc ycar, "Intormittont wolls" arc those
that go dry during some period of the year, but wolls dcscribed as
"low in summer" do not go entirely dry, although the wator loveol
reccdes to a point during the latc summcr to carly autumn where it
is not possible to obtain a large supply of watcr. 3lells that are
"not in use" are included becausc it was found that tho chicf reason
for their not being uscd was that thoy could not supply satisfactory
quantities of water when it was rcquired,

It will be noted that the figurcs for tho average depths
rango from a moximum for thosc wells with "sufficiont supply”, to a
minimum for those with an "intormittoent supply". Tho avorage depth
of wells "not in use" is usually, but not always, found botwoen thosc

classified as "low in summer" and "inteornittent®,
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These relationships arc found to be consistent throughout
the township. In any onc locality, the depths of tho individual
wells-of each of the above mentionod classcs dcpond upon thoe depths
to the water:tablo and, as thc depth to tho wator:tablo varics con-
siderably across thc township, the average dopth of the wells varies
in accordance.

The comparative figures rnentioned abowo indicate the neccs-
sity of deepening wells in clay till that do not provido sufficiont
quantities of ground water during the cntiro yecar., “Jolls that aro
intermittent would havo to be dceponod norce than thoso classifiod as
"low in éummer". It is suggested to farmors or othor persons planning
to dig a well in clay till that the well be dug during the late summer
or carly autumn when the wator:tablo is normnlly at its lowest point.
If a sufficicnt supply of water can bo obtained at this time, it is
rcasonable to assumc that thc well will yicld a satisfactory supply
of wator during thc ontirc ycar, Thce following figurcs should also
be considered; a well 4 foot in diamcter holds 78,3 gallons of water
per foot of dopth, and a well 3 fect in diamecter holds 44.1 gallons
per foot, Beforo digging the well the prospcetive owner should make
a fairly accurate ostimate of tho amount of watcr required and con-
struct it accordingly.

It was rcported that a numbor of wells dug to wvarious depths
in elay till encountered a "spring" in thc bottom of tho well., Tho
wator was not under hydrostatic pressurc, although it flowed freoly
into the well during pumping opcrations. It is doubtful if tho
material yielding water at thc bottom of thosc wells is elay till,
but more probably consists of a lons or pocket of sand or gravel,
many of which are reported to be scattcred throughout the till, Tho
guantity of water yioclded by thesc morc porous naterials deponds upon
the extont of the aquifer, It is boclicved that tho most of thosec
sand and gravel lenses draw thoir wator from the confining till, and,
consequently, tho chief rosult of thoir prescncc is to causo a greater
area of till to yield its wabter to the well, Some of thosec wells

yvielded large quantities of watcr whon first dug, but after a period
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of time, assumed thc propertics of wells deriving their entire.water
supply of ground water from clay till, often going dry during the
late summer or extonded periods of drought and yielding only limitod
supplies during normal timds, In lots 18 to 20, con. II, it was
authentically rcported that 6 non:artosian wells, all dug into clay
till, are obtaining their water from gravel located within tho till.
Tho depths of thesc particular wolls range from 5 to 43 fcot with an
avorage depth of 20 fcot.

Ground watcr undor hydrostatic prossurc is scldom yiolded
by clay till. In most instanccs, tho wells arc non-artosian and arc
deriving their water from the zonc of saturation bclow thc wator=
table. A possiblc oxceoption is onc of two wells dug to the samc
depth in clay till, 100 foot apart and at approximately tho samo
oclevation, located in lot 19, con. V. The lovol of tho surfaco of
the water in onc well is 6 foot higher than that in the othor. It
is poséible, in this caso, that the well in which tho wator stands
higher is non-flowing artosian, that is, tho ground water encountered
by the woll was undor somc hydrostatic prossurc.

Sufficicnt supplics of ground water, sorc of which is undor
pressurc, arc froquontly obtainod at the contact of clay till and tho
underlying bedrock, For wells such as thosc, the aquifer has boon
described on the compilation shocts as, "contact, tilllbodrock". It
is thought, however, that, although nost of tho ground watcr cnters
the well at the contact, some wator onters from tho till highor up
in tho well. Much of tho till lying immecdiately above bedrock is
saturated with wator, This docs not nccossarily imply that, at that
point, the truc wator:tablo is in the till. It may be at a considorablo
depth bolow in the bedrock, and the water in tho till may bo porched,
its slow percolation downward through the till boing cvon morc rotarded
by the prescnce of bodrock, This is suggoested by tho fact that the
till appears to be saturated with wator only immecdictely ebove bedrock
that is massive and whoro therc are fow cracks or joint planes to carry

the ground wator farther downward into tho rock. Sovoral wells of this

type are located in lots 19 to 27, con. VIII, in the vicinity of the
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community of Dunbar, Thoe depths of the wells depend upon the depth
to bedrock at cach particular location. These wells are all roportod
to be satisfactory and to be yiclding sufficicnt quantitios of ground
water,

A numbor of wells dug into tho marinc sand and clay doposits

occurring in tho Williamsburg~Winchecstor Springs arca have cncountered
what is locally called a "water gravel" lying benoath the clay, Al-
though no flowing-artesian wclls worc reportoed, the wator containoed in
thoso "water gravels®" is under sufficiont hydrostatic proessure to force
it up considerable distanccs in the wells, It is thought that theso
porous gravel bods consist of outwash material and arc similar to thosc
encountered boneath the marince scdiments approximately 8 milos west in
the vicinity of tho community of Hulbort, Matilde township. Those beds
could possibly bo devoloped into an important local sourco of ground
wator,

The following is the log of a well dug in lot 25, con. VIII,
which encountercd "water gravol®™ bencath marino clay.

0 to 10 feet = marine clay

10 to 11 ® - hard, compact sand
11 to 14 * - quicksand
14 to 22 -~  "water gravel"

It was rcoported in this particular well that thc wator was
undor considorable prossurc and that continual pumping could not
lower the water lovel in thc well bolow 10 fcet from surface,

The marine clay bods that arc scattercd throughout the town-
ship yicld various gquantitics of wator to wells, 63 of which aro non:
artesian and the romaining 8 intermittont, Tho problems cncountored
in attompting to obtain satisfactory supplics of ground watcr from
narino clay are comparablo with those in clay till areas. Marine
clay is too densc to yicld its wator content readily, and wells dug
in this matcrial necessarily have to go a considerable distance below

the water-table in order to provide o resorvoir large ocnough to yield

a satisfactory supply of watcr, Ifost wells dug in marino clay that
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are reported to be unsatisfactory arc so not bocausc of the lowering

of the water;table but becausc of the low permeability of the material.
Owing to this poor pormoability, most wells could be dug in clay a
considerablc distance below the wator:tablo before thoro would be any
frece wator in the well, It is sugegcsted that tho only accurate mcthod
to locate waterlﬁablc in clay is to tost tho nmaterial for saturation

in the laboratory., A woll dug in clay would nccossarily have to romain
in disusc for a considcrablo longth of time beforc tho clevation of tho
surfacc of the froo wator would approach that of the wator-tablo.

The lergost and nost important arcas of narine clay in
Willlamsburgh township are in concossions I and VIII. Altogother, 49
dug wells in concession I aro roported to obtain thoir water fron
marine clay., Theso wells vary in depth from 9 to 41 fcct with an
average depth of &2.2 fcot, Onc group of 16 wells in lots 14 to 17
has an average dopth of 26,5 foct, All wells in clay in conccssion
I have becen classified as non:artosian with thc oxcoption of 7 intor-
mittent, The depths of the intermittent wells range from 10 to 37
feot, indicating that there is no dopth in the marinc clay below
which wator may be obtained with certainty. Thore arc 11 dug wells
in concession VIII that are obtaining thoir supply of ground watcr
from marine cley. Thesc wells, which aro nuch shallower then thoso
in concession I, vary in dopth from 9 to 19 foot with an avorcge of
only 14,7 foct, .Tho 9-foot well is thc only intcrmittent onc in tho
concession, the romainder being classifiocd as non:artosian. It is
thought that doepening any intermittont well in the township doriving
its wator from marinc clay would moko it morc satisfactory.

Exclusive of tho community of °Jilliamsburg only 9 wolls are
roported to be deriving thoir supply of ground water from the
aroa of marinc sand extonding north from this community to iinchestor
Springs. The dopths of thesc wells vary from 8 to 28 fcot, with an
avorage depth of 16.1 fecet. The dopths of wolls doriving thoir ground-

water supplies from sand farthor south in concossions I and II arc nmuch

greater, Heroe the wolls rango from 11 to 54 fcot in dopth, with an
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average of 28,6 fceot.

Precipitation falling upon theso sandy arcas sinks in
rapidly and percolates downward until it rcachos the morc impervious
marine clay, The clay slows the downward percolation of the water to
such an extent that the sand immediatcely above froquently boeconcs
saturated with water to form a perchod wator-tablec, A fow wells dug
down through the sand aro rcported to have cncountorcd "quicksand™ or
"springs" in the bottom of thc woll, This is morely sand saturatod
with ground water lying above the marine clay. It is difficult to
detemmine if the water in wells dug through sand into the underlying
clay is porched or not, bocausc tho great permoability of the sand
permits surfacc watcr to pass through it and £ill tho woll rapidly
to the lovel of tho perchod watcr:tablc. It is probable that tho
wator in shallow wells, 15 feot or loss in dopth and dug in marino
sand overlying clay, 1is porched, and that yiolded by the decpor wolls
dug in the same matorial is from below the truc wator-tablo., Shallow
wells, deponding upon porched water, will go dry morc roadily and are
morec likely to bo intermittont than deop wolls in the samc locality.
The thickness of tho saturatcd part of tho sand immodiatoly ovorlying
marino clay is, in most places, from 1 foot to 3 fcot., Most wells of
this type are dug down through tho sond until cither the clay is en:
countered or the sagd beeones so fluid as to rendor further decpening
of the well extromely difficult, Tho depth of such a well is a good
indication of the thickncss of the sand at that point. .

A fow "sand-point" wclls, formed by driving casing chiocfly
2 incheos in diamcter into the sand, arc found in the arca about the
community of Williamsburg. Although the small rescrvoir of weter in
the pipe alloﬁs wells such ag thesc to be pumped dry rapidly, tho
high permeoability of tho sand permits them to rofill quickly. Most
owners claim that thoy arc satisfactory for domostic usc but not for
‘watering any largc number of stock, which would indicatc fhat thoy
arc not capablc of yiclding large quantitios of ground wator over

rolatively short periods of timo,
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Altogethor, somc 160 wells have boon drilled into bedrock
in tho township, and all arc roported to be deriving at least part
of their ground water from that sourcc. Thce depths of such wells
range from 11 to 275 foet with an average of 107.9 fcot.

A compilation of data from wells roported drilled to bed-

rock in Williamsburgh township, arrangod according to tho formation

from which tho water is comsidercd to bo derived, is as follows:

- ]
Number CLASSIFIC..TION | DEPTHS OF DEPTH TO QUALITY
Formation| of WELIS (foot) |UATER (foct) - -
wells ' Sal~(Sul-

F o-l,i- . I\T . F --rk . NQ-A-L . I .1:'}" I‘/I il’l ' ’Iax A.'V‘O ° IIil’hMEZ.X .AVO . H&I‘d S Oft inO ph'uI‘

Ottawa 148 0 30 |113 | 5 87 [176(118.,2 | 3 | 30]12 139 2 | 1 6
St.Martin 12 1 8 310 11 R75] 63,9 | 2 | 33]18,7] 11| O | O 1

TOTAL 160 1 38 116 | 5 1501 2! 1 7

The above figurcs do not takce into considcration wells
drilled into bedrock within thce cormwunmitics of Mariatown and Uilliams-
burg. One well was drilled in tho latter to a dopth of 365 foot,

The St, Martin formation, consisting of limcstone, minor
shale, and dolomitc, underlics the southwest and oxtronc south parts
of Williamsburgh township. Along Kings Highway No., 2, betwocn lots
7 to 15, con. I, it was cncountered at depths from 50 to 60 fcot, and
in lot 25, con. I, midway betwcon Riversidc and Morrisburg, at 78 foot
from the surface,

Although the St. Martin formation undorlics approximatecly
20 per cent of Williamsburgh towmship, it is tho source of ground
water for only 7.5 por cent of the wells drillod to bedrock. From
the information compiled, howewer, tho St, lartin would appear to bhe
an excellent sourcc of ground watecr, Approximately 75 por cont of
the wells penctrating thoe St. Martin cncountered water under sufficicnt
hydrostatic prossurc to forecc it a considerablc distance up into the
well, A flowing artesian well, drilled to a dopth of 119 feet in lot
14, con, I, is thought to be deoriving its supply of ground wator from

this sourco, Tho piezomectric surface of tho water at this point is
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approximately 6 foet above tho surfacc of the ground, and, on
Scptembor 13, 1951, the ratc of flow of the well was 36 gallons an
hour, The temperaturc of thc wator was 420 F, The ground water
obtained from the St. Martin is reported to be very hard; only one
ﬁell, located in lot 5, con, I, was obscrved to hawve a strong hydrogen
sulphide odour, -

The Ottawa formation, which consists of grey limestone with
dolomite, shalc, and sandstone in the lower part, underlics 80 por
cent of the township., Becausc of the relatively thin layor of drift
covering bedrock in tho north part of Williomsburgh township, 69 per
cent of the wells in the township drilled into this formation are
located in concessions VI, VII and VIII. This is ospocially truc in
the northwest and northeast cornors of tho township wherc the nearness
of the flat:lying bedrock to surfoce 1s reflocted in tho oxtrenely
flat topography.

The quantity of ground water yilolded te the individual wells
by the Ottawa formation is not as largoe as from thoe underlying St.
Martin, In some localitics it appoars to bo a nattor of chanco if an
aquifer yielding a sufficient supply is cncountored by drilling. In
lot 35, con. VI, for instance, two weclls that aro intermittont have
becen drilled into the Ottawa formation to dopths of 95 and 100 feot,
and in lot 36 in tho same concession, wells drilled 30 and 100 feet,
also into tho Ottawa, have been deseribed as highly satisfactory.
Similar conditions have boen oncountered in other parts of ﬁilliams:
burgh township, It is reported by woll drillers that, cxecept for
the top few feet, tho Ottawa formation is massive with a fow joint
or bedding planes sufficiently open to form good aquifers. A fow
wells, howoevor, have been roported to be obtaining large quantities
of ground wator from the Ottawa, A woll, drilled 23 feot, at tho
cheese factory in Dunbar, concession VIII, for instancc, will produce
from 175 to 250 gallons an hour, and a woll in lot 3, con. VIII,
drilled 100 feet into the Ottawa is roportcd to yicld 900 gallons an

hour,
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Altogether, some 148 wells are reported to bo drawing
their supply of ground water from the Ottawa formation, of thesc,

30 (20,3 per cent) are non:flowing artosian, 5 (3.4 per coent) are
intermittent, and the remaining 113 (76,3 pcr cont) are non-artcsians
These percentages comparc closcly with thoso of wolls in adjacent
Matilda township also considerod to obbtain their ground water from
the Ottawa,

The small proportion of wells oncountering water under
pressure in the Ottawa forﬁation as comparcd with thosc in tho
St. Martin is thought to be due, in part, to the abscnce of shaly
members in the fommer, Ground wator encountered bencath shalo,
which is relatively impervious to_its passapge, is ofton under
considerable hydrostatic prossurc,

A numbor of wells belioved to dorive thoir supply of
ground water from the Ottawa formation have becon roported as
containing 'sulphurt. Iﬁ most instanccs, this mcans that the
wator has a strong odour of hydrogon sulphido gas. At least three
of ‘those wells have been reported as non-flowing artosian., In
adjacent Matilda township, all ground wator containing hydrogen
sulphide gas was thought to bc coming from oitlhior the St. Martin
or Rockeliffe formations and not from tho Ottawa. Accordingly, it
is possible that somo of tho sulphur contaminated ground wator in
Williamsburgh township may in fact be coming from tho underlying
St. Martin formation rathor than from the Ottawa as rcported.

Tho figurcs for the depths to bodrock, obtained from the
drillers and owncrs of many wator wells, indicatc o graduol docreasc
in the clevation of the bodrock surfacc from cast to west across
Williamsburgh township, No buricd channels or wvalloys, such as were
encountered in adjacent Matilda township, appcar to cxist in tho

surfaco of tho bodrock undorlying tho township,.
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COMMUNITY SUPPLIGS

Detailed studies woro made of ground water conditions in
the communities of Mariatown and Williamsburg. Maps showing phe
location of all wells for which information has boon obtained,
topographic contours for both communitios, and watcr-tablo contours
for Williamsburg accompany this report, .Jlthough the contours are
somewhat goneralizod they arc belicved to be sufficicntly accurate
for the purposc for which thoy arc being usod, To doterminc the
depth to water in any one placc, it is nccossary only to subtract
tho eleovation of the nearcst watcr:tablo contour from that of the
nearcst surface contour. Compilation shocts containing portinent
data concerning tho individual wclls in cach community arc included

at the back of this roport,

Community of Mariatown., Although this community is

situated on the bank of the St. ILawrcnce River, its wator supply is
derived entirely from privatoly owncd, dug wells. Thce depths of
theso wells vary from 16 to 40 fcot with an average of 24,6 feot,
and in all instances the aquifor was roported to bo clay till,
Bedrock, which probably lics botwecen 50 and 65 fcot bolow the
surface of tho ground, was not cncountered in any well,

With tho exceoption of 2 wolls, tho quantity of wator
yieolded by the wells in Meriatown is thought to bo sufficiont fqr
domcstie purposes, but not for watoring a large nurber of stock,

It is rceported that most wolls can bo pumped dry gquitc ocasily and
tako a long time to rocover. This is charactoristic of wells
deriving tholr oentirc wator supply dircetly fron till,

The dopth to wator was mcasurcd in 23 wolls. It was
found that the variations in the clevation of the water lowvels in
the individual wells was so grecat that it was not possible to contour
the wator-table, This cxtrcme variation is probably bocause some of
the wells had rocontly been pumped and worce in the procoss of slowly

recovering to thce level of the water-~table,
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Sufficicnt ground water for the purposc of fire fighting

can probably not be obtainced from any dug well within the corrmunity.

The proximity of the St. Lawroncc River, howover, makes Mariatown

rmuch morc fortuneto than most small comrmnitics in tho quantity of

water available for this purposc.

Community of Williamsburg,

The wator supply of the come-

nunity of Williamsburg is dorived ontircly from privatoly owned wolls.

Altogether, there are 86 wclls supplyin

ants of tho conmunity.

Of thesc, 40 arc dug and 24 arc drilled,

=z ~cround water to the inhabite

D O

chiefly into the underlying Ottawa formation, and 21 consist of sand

points driven to various depths into tho marinc sand that constitutes

the surface matorial in the south and west parts of tho community.

No information was obtained rcpgarding the reomaining well,

Tho following table is a compilation of tho wolls within the

comunity arranged according to the material or formation from which

they derive their supply of ground wator,

Two wells for which thore

is insufficiocnt information have not been included,

'
Material Number

e —

e
— — TR

[
—

—
—

CL.\SSIFIC.ATION DEPTHS OF DIPTH TO QU.LLITY
or of WELIS (foct) | "ILTHR (foot) - -
Formation | wells Sal- Sul-
Folid NoFody Nodioj I.W.| MingMiax dive, | Hlinpliaxpivo, (Hard|Soft| ine | phur
Sand 18 0 0 17 0 4] 48118,9| 2} 9| 4.61 181 O 0 0]
Clay 10 0 0 9 1 12] 20f14.7{ 4 |10 | 7.6] 10| © 0 1
Clay +till | 33 0 0 25 9 11] 45(18.4| 4 |15 | 7.9} 32| 1 0 0
Gravel 3 0 1 1 1 12} 80135,0) 6 112 | 9.,0f 31 O 0 0
Ottawa - :
Limostenel 20 0 |19 1 0 85(365[R23,7| 5 |20 | 8,8] 19 | 1 1 9
TOTLL 84 0 {20 53 | 11 821 2 1 I 10

The wolls put down into sand, clay, or clay till all

dorive their supply of ground water from the zonc of saturation

below the water-tablo, and arc accordingly classificd as non-

artesian., A number of thosc wells wore reported as intermittont,

but it is thought that thoy would yicld satisfactory quantitics of

ground water if doeponod,
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Most sand points usod to obtain wetor from the marine sand
within tho community consist of a casing 2 inches in diamoter. Most
of these wells yield cnough wator to satisfy tho noeds of tho avorage
home, and in two cases tho supply was rcported to bo sufficiont for
the operation of a restaurant, The fact that nonc of thesc sand-
point wells is intermittent indicatos that the sand is cxccedingly
permeable and yields its wator readily. It also suggests that the
sand points have been driven sufficiontly far bolow the lowest
clevations to which the wator;tablo will drop during its scasonal
fluctuations to assuro a pcrmancnt supply of ground wator,

The Ottawa formation, which dircctly underlics tho un-
consolidated materials within the community, is considercd to bc an
cxcellent sourcc of ground water. A woll drilled to a total dopth
of 129 foot, 69 fcot of which is in bodrock, was rcported to yiold
sufficient water to satisfy the demands of two houscs, both cquipped
with pressurc systoms attached dircetly to thc onc woll, .. second
well, locatod at the hotol, was drilled to o dopth of 365 foot. This
particular well, which is onc of tho docpost in thc township, was ro-
ported to yiold up to 4,000 gallons a day without lowering the lovel
of the water in the well,

A largo porcontoge of the water in the community, dorived
frpm the Ottawa formation, has a slightly salino tastc and omits a
faint odour of hydrogen sulphide gas. Rosidonts accustomed to these
wators usc thom without ineonvenicnco, although porsons not used to
such waters would probably find them objcctionablo,

Depth to bedrock was obtained for only 5 wolls within tho

community, insufficiont information on which to atteompt to doseribe

the surfacc of bedrock,

ANLIYSES OF VLTER S2PIES
Ten samplos of weoll wators from Tilliamsburgh township were
analysed for thoir minoral contont in tho laboratory of the Mines
Branch, Dopartment of lMincs and Technical Surveys, Ottawa. Tho
sﬁmples werce tokeon from wells from 17 to 119 focot doop with aquifors

in both drift and bedrock,
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The nitrate and chloride content of a large numboer of wells
sampled appcar to bec abnormally high, indicating tho possibility of
contamination, It is suggested, thoroforc, that bactoriological test
be made of thoso waters if thoy arc to bc used for domestic purposcs,
Most contamination of well waters results fron surface wator scoping
into the well, cither at tho surfacc or at tho bottom of the cribbing

or casing, This is chiofly duc to poor woll construction,

1
Amounts of Dissolved Minoral Mattor

in Well Waters collocted in Matilda township

———
——

Constituent Woll wators fr??ociigéiés?rift and bedrock

Max inun AvVorage Mininun
Residuc on ovaporation (105%C.)| 1324.0 707 .8 332.0
Calcium . 140.0 90.3 47.0
Magnesiun 106.2 37.5 16.8
Sodium 276.0 74,7 64
Potassium 266,0 59.8 1.5
Sulphate 256,8 | 134,1 60,9
Chlorido 256.8 35.9 640
Nitrato 165,9 58,5 0.0
Bicarbonate 734 o4k 339,.7 231,8
Carbonate 7.2 0,7 0.0
Silica {Col.) 16,9 12,6 6.8
Total hardness 6846,6 372 4 227.2

In parts ner million.

In answer to the requests of o nwaber of well owncrs, the

2
following mothod is rccommondod when it is desired to storilize a well .

2
Well Drilling, Technical Manual, T}, 5-295, United Statos
Governmont Printing Officc, 'fashington, 1943,
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mix one heaping tablespoonful of chlorinatod limec with a littlc water
to meke a thin pasto, being surc to break up all lumps; stir this
paste into 1 quart of water; allow tho mixturc to stand and then pour
off the clear liquid, Tho chlorince strongth of the solution is about
1 por cent; 1 quart of tho liquid is onough to sterilizc 800 imperial
gallons of wator.

Estimate tho volumc of water in gallons standing in the well,
and for each 800 imporial gollons, pour 1 quart of the sterilizing
solution into the well, No harm is donc if too much solution is uscd,
and it is better to usc too much than too little. Agitate the water
thoroughly and let it stand for soveral hours, proferably ovor night.
Then flush the well thoroughly to romove all tho storilizing agont,.
The sidos of tho well above the surfacce of the wator can be storilized
by returning the water to the woll during the first part of the flush-
ing, Just beforc completion of the flushing, a sample of the water
nay be taken if required,

To dotorminc the amount of chlorinated lime solution that
should be added to the well waters, it is nccossary to know tho
diameter of the well and thoe dopth of water in the well, 1ith this
knowlodge, togothor with the informotion givon in the table bolow,
the volumc of wator preosont in tho woll can bo casily calculatod and

the correct amount of lime solution added.

Diameter of well | Number of inporial
(foet) znllons por foot depth
240 19.6
245 30,6
3.0 diol
34D 59,9
4,0 7843
4,5 99,1
5,0 122.3
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CONCLUS IONS

This investigation warrants the following conclusions:
Ground:wator rosources in Williamsbursh township, although
not abundant, arc adoquate for domostie, stock, and communiby
purposcs,
Glay till is not considcored a good source for ground watcr,
However many wells dug in this matcrial cacountor layors or
pockets of sand or gravel that mcy yiold considerablo quantities
of water,
Clay constitutcs tho most unsatisfactory sourcc of ground watgr
of all thec unconsolidated materials in “Tilliamsburgh township,
and wells dug in clay may go a considerablo distance bolow thc‘
wator-table beforo therc is cvidonco of froc wator in tho well,
Tlells dug in clay and cloy till thot are reported as 'low in
summer! or 'intocrmittent! would yicld larger quantitics of
ground water if doecpened, Thoe dooponing process should toke
placc in fthe late summer or carly autumn, whon tho watcr-table
is normally at its lowcst point,
Throughout the township, wells in s nd arc commonly dug down
to the top of tho underlying clay, Shallow wells, dug to a
moximum dopth of 15 feot in sand, arc probably doriving their
water from a porched wator~tablc. Such wélls arc cormonly
classed as 'low in sumncr' or 'intermittont!,
The Qquantity and quality of tho ground water yiclded by tho
bodrock formations dircetly underlying Williamsburgh township
appoar to be satisfactory for normal donostic and form usc,
The quantity of ground water yicldod by the claoy till in the
area about the community of lariatown is sufficiont for domestic
but not for farn purposacs,.

The most satisfactory sources of ground water within the cone-
munity of Williocmsburg is the morine sand, which is chiofly '
locatod in the south part of the community, and thoe underlying

Ottawa limestonc, which constitutes the boedrock formation

directly undcrlying the cormunity.
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ABBREVIATIONS

The following is a list of abbreviations used
in the included wateor well compilation sheets
for the comaunities of Mariatown and Williamsburg,

Typc, column 4

D = dug
Drl, = drilled
Spt, -~ sandpoint

Dopth to water surface, column 7

M. = moasured

Agquifor, colurmn 9

Ce = clay

C.T, = clay till

G. s gravel

Se = sand

Ot. - Ottawa formation

Quality, column 11

C. s clear

H. = hard

S. = goft

Sal, ~ saline
Sul, ~ sulphurous

Use, column 12

D, = domestic
N. = not usecd
S. - stock
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