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water SUpply Paper 323 

Page 151. Wells Nos. 3 and 3A; for Con. 4, O.F., lot 16, 
read Con. 5, O.F., lot 16. 

" 199. Well No. 21; for Con. 1, O.F. lot 26, read Con. 2, O.F., 
lot 26. 

11 201. Well No. l; for Con. 1, O.F. lot 2, read Con. 2 O.F., 
lot 2. 

" 203. For Well No. 23B, read 22B. 

" 203. Below Well No. 23B insert the following data for Well No. 23:­
Colwnn 2-1 O. F.; 3-4; 4--D, 5-217; 6-13; 7-5M; 8-(Blank); 
9-s/c; 10-(Blank); 11-S.cl; 12-D; 13-Sufficient 

II 207. Well No. 85; for Con. 1, O.F. lot 2, read Con. 2, o.F., 
lot 2. 
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PART I 

INTRODUCTION 

.•; . Th?-s ,report deals with the ground-water conditions. of . a 

township in the province of Ontario investigated by the Geological 

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

individual townships of Ontario. 

·All available information pertaining to the water wells 

iri the area was 're·co'.rded and water samples were taken for analysis • . ' 

The elevation of 'the ·surface of the water in most of the wells was 

measured. As the ground-water conditions are directly related "to 

the geology, the surface deposits were also studied and mapped. 

Descriptions of the bedrock geology are after A. E. Wilson1 • 

l 
Wilson, A. E.: Geology of the Ottawa-St. Lawrence Lowland, Ontario 

and Quebec; Geol. Surv., Canada; Mem. 241; 1946. 

Thanks are here extended to the farmers and to the resi-

dents of communities throughout the townshi~ fo! their co-operati~n 

and .willingness to supply information r egarding their wells. 

Valuable assistance was also given by numerous contractors and well 

, drill~rs in the area. . ' .. 
' • I . ·.: .· 

PUBLICATION OF RESULTS 
,; ~:. I • , 

The essential information pertaining ·to ground-water 

cbnditions is being issued in reports covering each township 

· 'inve.stigated 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 

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

lation sheets will not ordinarily accompany the reports, as for most 

area·s they are too numerous. . However, persons interested in 

' individual wells may receive the infonnation upon application to the 

Director, Geological Survey of Canada, Ottawa. · For this ihforniation 

the request should specify lot, concessiort, owner's name, antt approx­

imate location of the well -- at house, at barn·, in pastu-~e, etc. 
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With each report are maps showing the surface deposits 
) 

that will be encountered in the area, and the positions of all wells 
I , • . 

for which records are available, together with the class of the 
. . 

well at each location. 

GLOSSARY OF TERMS USED 

Alluvium. Recent depo sits of. clay,: s:i,lt, sand, gravel, 

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

modern streams. 

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

material that transmits water in sufficient quantity to satisfy 

pumping wells, flowing artesian wells, and springs. 

Bedrock. Bedrock, as here used, refers to the consoli-

dated deposits underlying the glacial drift. South of a line drawn 

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

m~i.niy of sedimentary rocks such as limestone, shale, slate, and 

sandstone; north of that line the bedrock consists chiefly of hard, 
.. 

crystalline, granitic rocks. 

Contour. A line drawn on a map that passes through points 

that have the same elevation above mean sea-level • 

. Continental Ic·e-.sheet. The. great, broad ice-sheet that 

covered ~ost, of t he surface of Canr.da. mp.ny thousands ,of years ago. · 

.: . Escarpment.. A cliff or relatively steep slope separating 

two level or gently sloping areas. 

Effluent Stream. A stream that receives water from a 

. ·zone of saturation. 

Flood-plain. A flat part in a r:i;ver valley ordinarily 

above water, .but covered with .water when . the river is in f.lood. · 

Glacial Drift. A general term that includes all the loose 

unconsolidated mat.eria:ls that were deposited by the cqntin~ntal ice-

sheet, or by wateI's asso~iated .with it.. It Jncludes till, deposits 

of .stratified drift~ · and scattered boulder,s and rock fral?IIlents. 
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Several forms in which glacial drift occurs are as follows: 

(1) End .Moraine (Terminal Moraine). A more or less 

discontinu9us r~dg~ or series of ridges c~nsisting of glacial drift 

.. , tha~ was la~d down by the ice at the margin of a moving ice-sheet. 

The surface is characterized by irregular hills and undrained basins • 
. , . I . 

.· ,41 (2)_ , Ground Moraine. A widely distributed mor·aine 
' • - .t : . , ·r· · : . 

consisting qf glacial drift deposited beneath an ice-sheet. •. The 
',! ··:.1 

\ , predominapt .material is till, which is clay containing stones. The 

, .o:· ; .tppography may vary from flat to gently rolling. 

(5) Kame Moraine. Assorted deposit~ of sandy' and 
1··1 ' 

gravelly stratified drift laid down at or clos·e to the ice"margin. 

::G.i·.: .... , ... , . The topography is similar to that of an end morain~. · Kame· terraces 

,, 

I •I: • 

:'.' 

') 

~~· . 

are elongated deposits of this type lafa- down on the slopes of broad, 

flat-bottomed valleys. -.1.: .. 

(4) Drumlin. 
:, 'L 

A smooth oval hill' that has its long axis 
... , .''• 

parallel with the direction of ice movement at tha:t · plac·e. : It is 

. - • ! 

composed mainly of till. 
f ••. 

(5) Esker. An irregular-crested ridge or ·series of 
: •.. ·+ . '.:~ .. " . :' ' . 

discontinuous ridges of stratified drift .deposited by a glacial 

stream. that.' flowed beneath the continental ice..:.sheet or' .. in deep 
T ~ J r , , •, 

crevasses within it. It is composed mainly of sand and gravel • 
. E o. ~ 

.( 6) 
. '·.· ·~:.~. ~:. -~- ' ; ' ~ : ' ; 

Glacio-fluvial Deposits :-· ·silt, sand, and gravel 
., 1.'· 

outwash deposited by streams resulting from the melting of the ice-
. 1.· 

sheet. 
' .. 

( 7) Glacio-lacustrine Depo~its ~ '· Clay, silt, and sand 
' ' I I': ' 

deposited. in glacial lakes during the ~etreat oi . ttie l.~e:..sheet. The 

clay deposits 8.fe commonly · · ~erj .. distinctly "Stratified in layers a 

fraction of an i~ch to one or mo!'.e feet in thickness;'· each layer 
I ; ~ 

.. .is b.e.lie.ved to represent depositi6n :. during : "one summer season and one 
.-~ 

winter season. 
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(8) Kame. An isolated mound or conical hill composed 

of stratified sand and gravel deposited in a crack or crevasse 
, ' ). 

within the ice or in a depression along the ice front. 
I~ ' • ' 

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

during the submergence that followed the withdrawal of the last 

ice-sheet. 'Ihey consist chiefly of clay, silt, and sand, and have 

emerged beaches of sand and gravel associated with them. 

(10) Shoreline. A discontinuous escarpment that indi-

cates 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. 'Ihe pressure that causes water in 

a well to rise above the point at which it was first encountered. 
I." 

Influent Stream. A stream that feeds water into a zone 

of saturation. 

Impervious or Impermeable. Beds such as fine clays or 

shale are considered to be impervious or impenneable when they do 

not permit the perceptible passage or movement of ground water. 

Pervious or Permeable. Beds are pervious or permeable 

when they pennit the perceptible passage or movement of ground 

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

Porosity. The porosity of a rock is its property of 
! . . 

containi.Iig interstices or voids. 

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

existed before the ice-sheet covered it with drift. 

Recent Deposits. Deposits that have been laid down by 
I . 

the agencies of water and wind since the disappearance of the 

continental ice-sheet; for example, alluvium in stream valleys. 
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Unconsolidated Deposits. The mantle or covering of loose, 

uncemented. material overlying the bedrock. It consists of Glac}.al:,-

or Recent deposits of boulders, gravel, sand,, silt, ai;id clay. : .... 

Wat.er-table. The upper limit of ,the part of the ground 

saturated with w~ter. This .mp.y _ be near .the surface or many :('eet 

below it. Water may be retained above the main water-tab.le by a 
' ' • . ' ; • • ":"' ~ , : •' : ' ·• ' • I • ' 

zone of impervious IIJ.fl.~erial; such water is said to be. ,perched and . ... .. , . .. ......... ' 

its upper limit _to be a p~rched water-table. ·, _r, . ... . .. 

Wells. Holes sunk into the grou,nd so as to .obtain a . --.-

supply of water. When, no water is obtained they are refer~ed to as 

dry holes. Wells yielding water are divided into four class.es: .. 

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

under sufficient hydrosta~ic pressure to flow above the surface . of 
. ' 

the ground at the well. 
''•·, I 

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

is unde.r hydrostati~ p,ressure sufficient to raise it abov.e the. level 
. ;: ; . 

of the aquifer, but not above the level of the ground ~t tne well. 
·~· r~ , .. :: ~ · · · · ··i ~·- ~ · , 

(3) Non-artesian Wel.ls. Wells in whicl) the. water does 

not rise above the water-table 9r the aquifer. 

(4) Intermittent Non-artesian Wells • . Wells that are . 

generally dry for a part of each year~ 

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

water-table that is saturated with water. 

GENERAL .
1bISCUSSION OF GROUND WATER 

Almost all the water recovered from beneath the earth's 

surface for both domestic and industrial uses is meteoric water, that 

is, water derived from the atmosphere. 'JJ:ost ·of · this water reaches 

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

part evaporates' either directly from the surface and .from the upper 

mantle of the soii or indir'e~tly through transpiration of plants; the 

remainder infiltrates into the ground to be added to the ground-water 

supplies. 
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The proportion of the total precipitation that infiltrates 

fran the surface into the zone of saturation will depend 'upon the 

surf ace topography and the type of soil or surface rock. Mo.re water 

will be absorbed 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 flat. 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 pI.a.nts. The quantity of moisture lost 

through direct evaporation depend:> 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 consumption of ground water in 

settled ·areas, it may seem surprising that ·precipitation can furnish 

an adequate supply. However, when it is borne in mind that a layer 

of water 1 inch deep over an area 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 .. w.ould .. be impossible 

to determine the annual recharge of the ground-water supply of .the 

area, if it were assumed that only 10 per . ~~nt of tte total precipi-
... 

tation, 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 consumption of water 

in all areas in•:estigated is not known, but an estimate for same 

restricted areas, based on per capita consumption, shows it to be 

only about one-tenth of the annual recharge as estimated above. 
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In most regions of the world .where precipitation is 
' 'f' 

effective there is an underground horizon known as the ground-water 

lev~l or water-table, which is the upper surfac~ of the zone of 

saturation. The water-table commonly is a subdued replica of the 
' ~ ' 

surface topography. The water that enters from the surface into 
."•. '[' ! ' 

the unconsolidated deposits and rocks of the earth is .drawn d~~ by 
.. ..i • i . ·• #: .~. J. • 

gravity to where it reaches the ~cne of saturation or comes in 

contact with a relatively impervious layer. Such a layer may _stop . . ::. . ' 

further downward percolation, resulting in perched water and creating 
. . '. I, ··: '· 

a perched water-table. If a water-table is at or near th~ surface, 

there will be a lake or swamp; if .it is cut by a valley, th~re will 

be a stream in the valley. The terms influent and effluent are used 

with reference to streams and their relation to the water-table. An 

influent stream flows above the water-table and feeds water into the 

zone of saturation; an effluent stream flows at or below the w~ter-
~i.~ 

table and receives water from the zone of saturation. An effluent 
1' ·' 

stream may become influent and 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 ~oint of 

discharge, which may be a .spring or a pumping well. 

All rocks and soils are to some degree porous, th~t . is, the 
. . ' ; . 

individual grains or particles of .which they are composed are partly 
.- #•, •• • 

s.urrounded by minute interstices or open spaces. that form the 
. . 

receptacles and conduits of ground water. In .most rocks and soils 

the interstices are connected and ~arge enough for the water to move 
. I, "• 4 - ' 

from one opening to another. In some rocks or soils, however, they 
. - ·. ~ . 

are largely isolated or too small to allow movement .of
0 

:water.! The 

porosity of a material varies directly with tpe size and ,number of 

its inte~.stices, which in turn depend chiefly upon the _size, shape, 
' . 

arrangement, and degree of assortment of the .constituent particles. 
,) ' 

: .' i: :;.,._1 ... '\'. 
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Horizons within the earth's crust of fine-grained rock such as 

shale, limestone or dolomite, or unconsolidated clay or silt, may 

have such small interstices that -the contained water will not flow 

readily· and wells penetrating them may derive little or no water 

from them. Such horizons are considered impervious. Beds of more 

coarse-grained materials such as sand, gravel, or sandstone have 

greater porosity and readily yield their waters to wells. They are 

called water-bearing beds or aquifers. A clean water-bearing gravel 

is one of the best sources of water. This is true whether the water 

is derived from the zone of saturation or from a bed of gravel 

confined above, between, or below beds of less pervious material. 

Consolidated rocks usually considered to be impervious may 

sometimes produce water in relatively good supply from openings 

within them of primary or secondary o~igin. 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; e.g. bedding 

planes, and intergranular spaces. Secondary interstices comprise 

joints and other fracture openings, solution openings, and openings 

produced by several processes of minor importance, such as the work 

of plants and animals, mechanical erosion, and recrystallization; 

· all of these involve movement of a type that acted after the consoli­

dation of the rock. The most important interstices with respect to 

water supplies are the original interstices, next to them are the 

fracture and solution openings. 

The most common wells and those that in drift-covered areas 

yield the largest aggregate supply of ground water are water-table 

wells. These are wells that derive their water from the zone of 

saturation. Many shallow wells become dry during the late summer 

and winter, or during periods of extreme drought. In most cases 

this is due to ·the lowering of the water-table below the bottom of 

the well. The grouping together of a number of water-table wells 
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within a limited area will also lo~er the yield of ~ny one of the 

wells. This is especially true of water-producing formations of low 
·'. 

permeability. When a well penetrates an aquifer confined by , 
' . I 

impervious beds~ water will be forced upward by ~ydrostatic pressure 

exerted at the point where the well enters the .aquifer. If the 

hydrostatic pressure is gre~t enough to force the water to or 

above the surface, a flowing well is formed. 

Springs are formed where. the water-table, or some water­

bearing aquifer, outcrops at the surface of the ground. The water 

emerging from water-table springs is free-running water flowing 
.; ·.,,. . . 

down the gradient of the water-table. In many cases these springs 

occur as slow seeps along the , steeper slopes of stream vp.lleys.. A 

large number in one area could maintain a swamp. A group of 

permanent springs occurring in one area could provide sufficient 

water to maintain a lake or form the source of a stream. 

GENERAL DISCUSSION OF GROUND-WATER ANALYSIS 

The mineral content ·of ground water is of interest 'to many 

besides those industries seeking water of specific quality. Both 

the kind and quantiti of mineral matter dissolved in· natural water 

depend upoh the· texture and ·chemicS.l composition of the· rocks with 

which the water has b'een in ·cont"act. Pollutic)n is caused by contact 

with organic matter ' or 'its decomposition products. Analyses of well 

waters ·for mineral content · are made · by the Mines Branch, Department 

of Mines and Technical su·rveys, Ottawa. 

In any given area, an attempt is made to secure samples 

of water representative of all major aquifers. The quantities of 

the various constituents for which tests are made are ' given as "parts 

per million11 , which refers to the proportion by weight of each 

constituent in 1,000,000 parts of water. 

, " 
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The following mineral constituents are those commonly 

.found in natural waters in quantities sufficient to have a 

practical effect on the value of the waters for ordinary uses: 

Silica (SiOz) may be derived from the solution of almost 

any rock-forming silicate, although its chief source is the feldspars. 

It is commonly determined in the analysis of water for use in 

steam boilers, as silica is classed as an objectionable encrustant. 

-·· Calcium (Ca). The chief source of calcium dissolved in 

ground water .is ·the solution· of limestone, gypsum, and dolomite. 

The conunon compounds of calcium are calcium carbonate (Caco3) and 

calcium sulphate (CaS04), neither of which has injurious effects 

upon .the consumer, but both of which cause hardness and, the former, 

boiler scale. 

· MagnesiUin · (Mg). The chief source of magnesium in ground 

water is dolomite, a carbonate of calcium and magnesium. The 

sulphate of magnesium (MgS04) combines with water to fonn Epsom-salts 
·- ' 

(MgS04.7H2o), and renders the water unwholesome if present in large 

amounts. 

Sodium (Na) is found in all natural waters in various 

combinations, though its salts constitute only a small part of the 

total dissolved mineral matter in most waters in humid regions. 

Sodium salts may be present as a result of pollution by sewage, or 

of contamination by sea 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 water containing sodium in excess 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, therefore, unfit for irrigation. The quantity of sodium 

salts may be so large as to render a water unfit for nearly all uses. 
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Potassium. (K), like sodium, is derived originally fran 

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

is sometimes included with sodium in a chemical analysis. 

Iron (Fe) is almost invariably pr~sent in well waters, ; 

but rarely in large amounts. Salts, or compounds, of .iron are 

dissolved from many rocks as well 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. Excessive iron 

in water causes staining on porcelain or enamelled ware and renders 

the water unsuitable for laundry purposes. Water is not considered 

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

Sulphates (S04). Deposits of gypsum (CaS04.2H20) are .the 

principal source of sulphates dissolved in ground water; soluble 

sulphates, chiefly of magnesium and sodium, are other sources. 

Sulphates cause permanent hardness in water and 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 organicmater;i.als 
. ... r • ' 

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 abnormal amount suggests pollution. However, because chlorides 

may be derived from m~ sources, such abnormal quantities ~hould not, 

in themselves, be taken as positive proof of pollution. Chlorides 

impart a salty taste to water if they are present in excess of 500 

parts per million. 

Nitrates (N03) are of minor importance in the study of 

ground water. Relatively large quantities in a water may represent 
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pollution by sewage, or drainage from barnyards; or. even from 

fertilized fields. It is recommende'd that a bacteriological test 

be made of water showing an appreciable nitrate content if it is 

·to be used for domestic purposes. 

Carbonate (co3) forms a large percentage of the solid 

eompounds ·held in solution by the average ground 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 are indicated 

in the table of analyses as alkalinity.· Calcium and magnesium 

carbonates cause hardness in water, whereas sodium carbonate causes 

softness. · 

Bicarbonate ·(HC03). Carbon dioxide dissolved in water 

renders the insoluble calcium and magnesium carbonates soluble ·as 

bicarbonates. Boiling reverses the process by changing the bicar­

bonates into insoluble carbonates, which form a coating on the sides 

of cooking utensils. 

Total Dissolved Solids (Residue on Evaporation). The 

tenn is applied to the residue obtained when a sample of water is 

evaporated to dryne·as. Waters are considered high in dissolved 

mineral solids when they contain more · than S(X) parts per million, 

but may be accepted for domestic use up to that point if no better 

supply is available~ Residents, accustcimed to the waters1 may use 

waters that carry well over 1,000 parts per million of total dissolved 

solids without inconvenience, although persons not used to such highly 

mineralized waters would find them -objectionable. 

Hardness is a condition imparted to waters chiefly by 

dissolved calcium and magnesium compounds. It here refers to the 

soap-destroying power of water, that is, the power of the water 
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first to use. a-certain amount -' of soap to pt-ecif)itate the above 

compounds before a lather is produced. The hardness of water in 
'· (. 

its orig~~l . state is it~ : to~al ;hardness. Permanent hardness 

remains after the water has been .boiled, and is caused by mineral 

salts that cannot be removed f!om solution by boiling. It can be 
. •. , !. . ··~ ( ! . 

·~ . '. . 

reduced by treating the water with natural softeners, _such as 
, , I . 

ammonia or sodium carbonate, or withmany manufactured softeners. 

TEmporary ~ardness can be eliminated by boiling, and is due to the 
r .- . • , , .. , , . • 

.,. ._, J , • i.- : 

presence of bicarbonates of calcium and magnesium. Waters 
. : ... · 

containing larger quantities of sodiµm carbonate ~han of calc~um 
I ' ~. ,. . . : -~. I . 

·.;... ··. , .. · .. 

and magnesium compounds are soft, but if the latter compoun~s are 
·. '._ r..: .. .-ii.. 

more abundant t~e water is hard. The following tablel may be used 

to indicate the degree of hardness of a water: 

Total Hardness 
• j : 1 

'' Parts per million 

1 

0-50 
50-100 

100-150 
150-200 
200-300 

............................. .............................. ............................. ............................. ............................. 
300 and over ........................ 

: ' 

Character 
;· 

~ ' •' ' .1. 

Very soft 
Moderately" soft 
Slightly hard 
Moderately hard 
Hard 
Very hard 

Thresh, J. C. and Beale, ~' J~ F.; The Examination of Waters and 
Water Supplies, p. 21, London, 1925. 

- c ,_ . 
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GLOUCESTER TOWNSHIP, CARLETON COUNTY, ONTARIO 

GENERAL DISCUSSION 

This report is the result of field work done during the 

season of 1951 except for areas along the Montreal Road and in 

the vicinity . of the community of Cyrv::-1.le, which were completed 

during May and June 1952. 

The main purposes of the investigation were as follows: 
. , 

(a) as an aid to the Civil Defen3e authorities of the adjacent city 

of Ottawa in locating and describing all sources of ground water; 
J . . : 

(b) to investigate the possibility of overdevelopment of local 

ground~water supplies in areas where large numbers of housing units 

were being con~tructed; (c) to locate new areas where sufficient 

ground water is available for industries or housing projects 

requiring substantial amounts of water; (d) to aid individual home 
-'· 

owners who are dependent upon ground water for their water supply. 

As .the quantity and quality of. ground ~ater in any one 

locality is dependent to a large extent upon the material from which 

it is derived, descr:iP.t:i,o~~ .o.f ooth .unconsolidated material and 
. . 

the underlying bedrock thro.u,gncn~t .Glou.c.est.er township are included 

in the report. 

The author wa. s ably assictod in the field by E. R. Sanford, 

G. R. Murphy, and J. L. Dion du:::ing the s_eason. ?.! 1:~51 anq by K •.. F. 

Pallett,. w. R. Wellwood, and R. M, . Lavallee during the 1952 field 

season. 

Logs and pertinent de.ta. concerning a number of recently 

drilled wells were supplied through the courtesy of the Ontario 

Department of Mines. 

Reference is frequently made in this report to Rideau 

Front (R.F.) and Ottawa Front (O.F.). These are land divisions of 

Gloucester township based upon two surveys; one of which fronts 

along Rideau River and the other along the Ottawa. 
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GECGRAPHY 

Location and Area 

Gloucester township is located in the _northeast corner 

of Carleton county on the _ south si~e of Ottawa River immediately 

east of the junction of Ottawa and Rideau Rivers. The city of 

Ottawa, a part of which is .located . ~n the northwest corner_ ?.f the 

township, is 283 miles from Toront? : ~nd . ~26 milesfr?m Montreal. 

The area of the township snb_sequent to the , annexa~iop . of a large 

part by the city of Ottawa is a;:iproximat~ly 110 .square _miles • 

. . l 

Gloucester tOwnship has, for the most part, a gentl/ 

sloping or undulating surface, a considerable part being nearly 

level. The higher ground is generally occupied by glacial till 

or outwash material and the lower, more level tracts, by marine 

sand and clay. A number of broad, flat valleys, trending eastward 

across the central part of the township north of the Russell Road, 

are important physiographic ,featuz:es. It i~ believed that these 

depressions represent former channeis of Ottawa River w~e~·;_ :1n ... 

earlier times, its waters were at higher elevations• The most ·· 

extensive flat areas in the town8hip are in the sou'f°heast corner, 

where' 'the drift consists chiefly cf m~~ine clay overlain, in places, 

by a thirl veneer of sand. 

The township, as a whole, has · a relief of more than 

250 feet. The highest elevations are on a drift ridge extending 

southeast from Bowesville, and on a second ridge that crosses the 

Metcalfe Road (Queen's Highway 31) ' ab~ut.. l~ miles north of the 

c0mmunity of South Glouc~st'.~;~ ' rn ' both these localities elevations 

of slightly more than . 400 feet ''~bove sea.:..level were meastlred. The 

lowest part is in .the valley of Otta~a : River in the -~6rtheast 

section of the township where the eievation is less than 150 feet. 
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As Gloucester township lies immediately adjacent to the 

confluence of Ottawa and Rideau Rivers, it is to be expected that 
~.) '_; (,Ii, : ·:~- I:'_-..... 1 ~~·.".\ .. I 

these two rivers and thelr t r ibutaries · would carry the run-off for 
·r ·· .. ·' ·:· .. • , r ' ··:,_. '(\ . ·' . 

Th~ '~~st' half of. Rideau ·Front is drained t.~e entire township. 

directly ~y ,,~,,~umber of small, inte~ittent streams into RideC:tf 
·. ·' ' ' ! •. . !; .. : :'· .. i. . .i . '· 

River and the central and north part of Ottawa Front drains into 
.; 

Ottawa River, chiefly by means of Green Creek, which joins the 

Ottawa in lot 10, con. 1, O.F., about 1 mile west of Hiawatha ParkQ 
. : !..~.. - .. . ~ 

The east and southeast part of the toVd'lship is drained by Bear Brook 
_, . . 

and tributaries of the north branch of Castor River. These streams 

flow in a westerly ~irection into South Nation River, which enters 

Ottawa River at the comm.unity of Wendover, some 32 miles downstream 

from the city of Ottawa. 

Climate 

Gloucester township has a cool, humid climate, tending to 

be: colder than that commonly prevailing in the lowlands region of 

Ontario adjoining the .. Great Lak,es and the St. Lawrence Riv:erl. 

1 
Hills, G. A., Richards, N. R., and Morwick, F. F:: Soil ;Survey 

of Car le ton County 1 _.Ontario; Ontario Soil Survey, . Re pt. No. 7, 
1944, p. 21. 

The following table shows the monthly precipitation in 

1~ inches for the last 6 years as well as the total annual precipitation 

in the Ottawa area. An average precipitation for the last 65 years 

is also included. It should be noted. that, not only has there been 

a gradual increase in the quantity of precipitation f.aJ.+ing . upon 

Gloucester township during the last 6 years, but also the annual 

totals are, in all instances, larger than the 65 ... year avez:age _total. 

During the past years there has been little compla~t as 

to shortage of ground water in the township and it is, believed that, 

owing to the incre;a~ed precipitation and consequent increaseq 

· recharge, the.re will continue to be adequate supp~ie s of ground water 

for domestic and stock purposes, except in those areas where there 

is always a shortage because of the lack of a satisfactory aquifer. 
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Population 

The population of Glouce.ster township at the end of 

1951 .was 5,450 p~rsons, or approximately 50 people per square 

mile. These figures do not include the i!ihabitants of the part 

of the city of ottawa lying in _the township. A large proportion 

of the population, es~ecially those employed in non-agricultural 

·pursuits, are located adjacent to the ottawa city l:imits. There 

· are no incorporated villages and. except for Ottawa, Orleans is the 

largest community. Other smaller communities include Carlsbad 

Springs, :Edwards, Leitrim, Ramsayville, and South Gloucester • 

. Except for a l:imited numb~r of establishments . situated within a 

short distance of Ottawa and Rideau Ri ver::J,- the entire population 

is dependent upon ground watef fo"E" their supply of water. 

Transportation 

Roads and railroads are plentiful-in Gloucester township. 

Highway No. 17, running parallel with.Ottawa River, traverses the 

north part of the township and joins the cities of Ottawa and 

·Montreal. The River road follows the east bank o.f Ritieau River 

from the Ottawa city limits to the south boundary of the township, 

and beyond. These highways as well as a number of township 

roads form a network of thoroughfares throughout the area. 

Both the Canadian Pacific and Canadian National Railway lines 

from Ottawa to Montreal cross Gloucester township near Mer Bleue, 

and a branch line of the New York _Central Railway from Ottawa to 

Cornwall crosses the central part of the township in a southeast 

direction. There is also a large , modern airport at Uplands just 

within the Ottawa city limits, and the Rideau Canal system, which 

follows Rideau River, is annually utilized by many water cr~ft, 

chiefly for pleasure. 
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.Agricul tur'e 

The products of the farms in Gloucester township are 

chiefly those that find a ready market in the adjacent city of 

Ottawa. The dairy industry is possibly the best developed, · 

but in the north and east parts of the township vegetables are 

grown on a commercial scale • 

. Industr;y 

. Building stone -is- plentiful and th~r_e . a.re qua_:r;-ries in .. 
i 

many parts of Gloucester township . Some liej along· the Wontreal 

.. )toad in ~he east part. of the city of Ottawa . ~.rid: ·~ ~°-~9: _on :MacArthur 

•: 

i 
Road in the south par~ . All are quarrying 11mestone of the Ottawa 

formation. i 
i 

· Sand c3.Ild grav~l is plentiful in 
I 
I 

Ri~eau Front, _especially 

in the area adjacent to ~he Bowe~ville Road. 
I 

· Mineral springs· in Glo.~~-e-~~~r township at one ! time 
;. 

provided ·quite an industry / '·but :+n recent years have fa:µen off 

~onsj_!ferably in importance • . The '.most promin~nt of thes~ is at the 

_coiruµunity of Carlsbad Spring9,_ which once enjoyed a moderate - .. . . . . . . ' 

reputation as a health resort. 
. ! ; 

Waters from -' Borthwick spring in 
! . ' 

I 

lot 19, con. IV, O.F. i and from Victoria sulphur spring at the side 
' 

of Green Creek, 2 miles east of Ottawa near Queen's Highway 17, 

.were both at one time: used extensively for Medicinal purposesl. 

1 
Elworth, R. T.: Mineral Springs of· Canada; Mines Branch, Bull. 

20, pt. II, p. 43 (1918). 

' 
The site of the latter sprL~g was not found during the course of 

the present survey. . . . t 

A number or'. ·s.11all indu~tri·es -- such as cheese mq,king and 
I 

the ..na.nufacture of copcrete blocks and wooden articles for construction 

purposes are operating in various parts of the township. 

I 
--~··· - ·· - · · ..... · -··· ·· · -··· -·: 
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GEOLOGY 

Bedrock Formations 

Gloucester township is underlain .by Palaeozoic rocks of 

Ordovician age•, . The followi?g., ~~script.ions have 

a report by ; ~• E. Wilsonl p:upl~shed in 1946. 

l 

been taken from .. 
•' . . ' 

Wilson, A. E.: Geology of the Ottawa-St. Lawrence Lowland, Ontario 
and Quebec; Geol. Surv., Canada, Mem. 241, pp. 7-'30 (1946). 

Table of Formations 

Jl!ra .. Period Sub Epoch Formations Thickness I Lithology 
(feet) 

: • . .. 

;. '· ;, !Lorraine Carlsbad 500-550 Grey shale and 
sandy, rusty 

~. 

· shales with thin 
dolomitic laye:·s 

;- ... .. ' 
.. near top .. ~ : ! ' ' '°)' 

Qlouqester · Billings 260-300 Black shale with a 
few feet of brown 

' ,, . .-·· 
' 

... " shale at base 

, .. . Coll).ngwood Eastvi.ew up to 20 Limestone with a . 
little inter-

. ' bedded shale ..... 
• I : ·~ --

Disconformity . 

Trenton .ai;rl Ott_awa 690-700 Limestone,with a 
Black River little shale and 

" ' 
some sand at its 

. ... ~ \,, ' 
; . 

base Ordovician 
. ' Disconf ormity 

-
; 
. - j Chazy St. Martin 20-155 Impure limesto".le 

····- · ·-~· ··-- - -·-· . Rockclif f e 150-165 Shale with sand-
stone lenses 

, .. • ;' ' •1-

.Falaeozoic 
Disconformity · . 

I ··-· - ..... . 
240± Beekman town Oxford Dolomite with e. 

), . ' . i.: little shale at 
the top 

30.;. ' March Interbedded sand-
stone and dolomite 

Ordovician :, 

or Nepean up to 500 Sandstone 
.. . .. Cambrian 

. . 
.._, . 

Great unconformity 

Frecambrian Grenville Crystalline lime-
(archaean)? stone, quartzite·;, 

and metamorphic 
rocks· associate~ 
granite and 
granite-gneiss 
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Precambrian 

Little information has been obtained concerning the 

rocks of the Precambrian complex, , YJl:li.ch underlies the Palaeozoic 

sedimentary formations throughoµt Gloucester township. They do 

not outcrop in the toWI:Iship, . and so · ·far as is known only one well 

has penetrated ... them. This well; located in lot 8, Gore, .R.F., was 

reported to have encountered . the Precambrian at 460 feet. . However, 

no description of these rocks exists. The Precambrian rocks, where 

they are e?Cposed in places adjacent to the township: cons.ist of 

crystalline limestone, gneiss, and quartzite intruded, deformed, and 

metamorphosed, .by 'bodies of .granite, syenite, ;and other igneous rocks. 

Ordovician 
.i . 

Nepean Formation. The Nepean formation directly overlies 
' • .:._ ·.~ 1 

the unevenly erqded Precambrian floo-r; · arid is iri·-·turn overlaid by the 

interbedded s·andy dolomite and .sandstone of the March formation. 
'1.' : ' . ' 

The Nepean is; in general, a cream-coloured sandstone, weathering 

grey and mottled with irregular rust spots. It is made up of a 
, .... 

' . . 
coarse· quartz sand, and on analysis has been found to contain an 

average of 99.31 per cent silica. Numerous outcrops indicate that 
. ~'. .. ... 

the Nepean formation underlies the drift along a belt approximately 

4 miles long. and up to i mile ~ide with a southeast trend across 

concessions V and VI, R.F.· in ·the south p~rt of Gloucester township. 

This belt is bounded on the northeast by the Gloucester fault. 
- !1.,.-_ .• 

March Formation. The March-Tormation lie·s above the 
., . i ~. ; : ·: ,. :·· . L ·:~r n' ; *. "' ' 

Nepean sandstone and below the Oxford formation. It consists of 
· • • ·: ! 

'alternating grey sandstone, and sandy dolomite or blue-grey dolomite, 

all weathering dark 'rusty brown. The sand grains are large, generally 

rourided ~nd c~minonly loosely cem,ented. .Rocks id~ntified as Ma"z.ch 

dir~ctly underll~ the .drift in a narrow belt on the southwest side 

-~ of the belt of Nepean rocks described. above. A second belt cuts 

across lots , 21 t~ '23, cons. I and II, R.F. 
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Oxford Formation. The Ox.ford formation lies above the 

March- and is succeeded by the Rockcliffe. It consists chiefly of 

a thick-bedded, rusty weathering dolomite, which here and there 

changes· laterally to a limestone. The formation is ' generally 

considered to be early Beekrnantown in age. Some 45 square' miles 

of drift in Gloucester township is underlaid -directly by the Ox.ford. 

The largest area occurs in the southwest corner of the township, 

where rocks of the Oxford formation extend along Rideau River from 

Black Rapids ·south to Manotick and along the south boundary from 

Manotick east · to a point 2 miles beyond the community of South 

Gloucester. The third side of this triangular-shaped area is 

bounded by the Gloucester fault. A much smaller area lies along the 

south side of Ottawa River from the Ottawa city limits east to Orleans. 

Rockcliffe Formation. In Gloucester township, the 

Rockcliffe formation overlies the Ox.ford and in turn is overlain by 

the St. Martin. These rocks are composed of friable shales with 

lenses of sandstone. The former is, for the most part, light olive-

green with a few pockets of iridescent shale. The sandston~ normally 

is fine grained and grey. Two areas within Gloucester township are 

underlain directly by the Rockcliffe formation. One narrow belt 

of these rocks extends from the Ottawa city limits east to Orleans; 

a second and much smaller belt occurs in lots 6 and 7, cons. Gore 

and III, R,F. 

St. Martin Formation. The St . Martin formation lies 

conformably above the Rockcliffe and unconformably beneath the Ottawa 

limestone. It consists predominantly of limestone with some shaly or 

dolomitic limestone members towards the base. The only area of the 

St. Martin formation that directly underlies the drift ~n Glo
1

ucester 

township is a narrow belt extending from the Ottawa city limtts east 

to the community of Orleans. It lies south of the belt of Rockcliffe 

formation previously described. The St. Martin and aockcliffe are 

both considered to be Chazy in age. 
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ottawa Formation. The Ottawa formation comprises those 

beds commonly called Black River and Trenton, including the Pamelia, 

Lowville, and Leray m~mbers .. of the former and the Rockland, Hull, 

Sherman Fall, and Cobourg members of the latter. The formation is 

dominantly limestone, but ineludes some shale and small quantities 

of sandstone at the base. The Ottawa formation underlies a roughly 

triangular-shaped area some 9 square miles in extent in the north­

east part of the township. 

Eastview Formation. The Eastview is a thin formation 

that overlies the Ottawa limestone and is overlain by the Billings. 

It is composed of dark grey, fine-grained limestone interbedded with 

shale. The dark, friable, shaly members ·of the formation are more 

common toward the •top;, The formation occurs only in the vicinity 

of Green Creek, in parts of lots 17, 18, and 19, cons. I and II, O.F. 

Billings Formation.' The ·Billings formation lies above 

the Eastview formation and below the grey shales of the Carlsbad. 

Except for a few feet of brown weathered shale in the lower part, 

the formation consists entirely of thick beds of 'black, fissile 

.. shale. It is not' a widespread formation, exposures forming a some­

what horseshoe-shaped area in the western part of Gloucester township. 

One arm cf this area crosses the north part of ·the township in a 

we:sterly direction from the' east boundary of the towriship to the 

Ottawa city limits. The tip of the other arm extends irlto lots 6 

to 9, con· ... III, R.F. 

Carlsbad Formation. The Carlsbad formation is the upper­

most of the bedrock forinations underJ.Ying Gloucester township. The 

rocks consist predominantly of grey shale with some impure limestone 

or dolomitic bands and a little' sand. It directly ·underlies the 

· drift in some 54 square miles of Gloucester township, and is the 

largest area underlaid by. one bedrock forrnation ·.'ifl · the township. 
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Overburden 

The Pl eistocene geology of the greater part of 
'· ! :: . . ' 1 

Gloucester township was described by Johnston in 1915. The 
: ' ' i . ~ . . 

1 
Johnston, W ~ . A.: tPle.istocene and Recent, Deposits in the 

Vicinity of Ottawa, with a Description of the Soils; GE?of.. ) 3u,rv., 
Canada, Mem. 101, pp,. 11-36 (191&). · '· 

·.,_i .::•1· .. 

mapping was completed by the author during the summer of 1951. The 

following description of the drift was taken principally from 

Johnston's memoir, supplemented by information gained by the 
. - . . .. 

author's own observations in the fie1d. ·· -
'. '~1 ' -- j. · .... :. • . .... 1· 

o, • Plei~tocene 

·-· 

.. l )'.'' . ' Glacial Till. ·._ Gla<(ial till. ).:s the wistratif.ied, non-

. ft'.ssilife;rous material laid. cl,own by the last ice-sheet .over much of 

. ploucest~r township. }4ost of the :till is spread over the township 

~ undHlating ground !!f~rp;ine. A few~o_f . th~ ~arger .undulations that 

. . p~oject ,,:t~rough,. t:h~ :~o-v:~-:p;t.ying marine sancl. and clay in the southwest 

.. i~part of . . the township ,appear to ._pe ... smp.ll, drumlinoid structures • 

. The character and composition of the till are largely 

;deterraj.ned by the natu,re of tne bedrock upon which, or near which, 

i} li~s-: H,owever, there is , a larger proportion of boulders and 

fr~g~ents 9f P~ycambr~an roc~s in the till in the northern part of 

the township . than, in the s<;ruthern, . for that part is adjacent to the 

aFeas of Precambrian rocks lying north of Ottawa .River. The 

greater part of the material, especially the fine-grained part, 

is derived from local rocks. . .Ii .. 

[. 
Although the till is withoµt stratification, in places it 

contains lenti~.ula:r J layers of irregularly shaped masses of stratified 

s.and or silt, . w.l;l~ch may represent frozen masses of stratified 

material ploughed . up •. by the glacier _ al)d incprporateq ; in the till. 

Fluvioglacial Sand and Gravel. Stratified sand and .: 

gravel of fluvioglacial origin are of local and irregular occurrence 

in Gloucester township. They rarely outcrop at the surface, 
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generally being buried beneath a covering of marine sand and clay. 

The . largest areas in which these m~t>erials are known to occur on 

the surfac.e are in the northw~st ,part of .the township, where they 

exten<Lsoutheast from the Ottawa ci:.y limits for a distance of 

some 4 miles along the Bowesville Road. The material, as 

revealed in a number of pits, varies from a sand, grey in colour 
' 

aod markedly c:: :.:tssbeddcd, to a poorly sorted, coarse, bouldery 

gravel. A number of wells drilled through the overlying marine 

sand and clay in search of a supply of potable ground water, have 

encountered gravel beds of various thicknesses beneath the clay, 

most of which lie directly on bedrock. This is especially true 

in the vicinity of Ramsayville and south of that community along 

.the Base Line Road, which separates Rideau Front from Ottawa Front. 

It is . known locally as 'black gravel' because of the high content 

of dark-coloured shale from the Billings and Carlsbad formations. 

It has been described by a local driller as consisting predominantly 

of frag;nents of grey~_sh shale with smaller amounts of more rounded 

pebbles of . crystalline rocks. The individual beds of 'black gravel' 

do ~ot appear to extend over any great di~ta.nce • . Wells drilled 

close to wells that were reported to.have encountered gravel did 

not intersect any. Gravel consisting predominantly of pebbles and 

boulders of limestone and crystalline rocks was reported to occur 

between the overlying marine clay and bedrock in the south parts 

of concessions B.F. and I. These gravels are in the same strati-

graphic position as the 'black gravels' and are also considered to 

be .fluvioglacial in origin. 

Marine (Chc:rnplain) clay, silt, and sand. After the retreat 

of .the . ice-sheet from the Ottawa Valley, the area was enundated by 

an ann of ~he sea, known as the Champlain Sea. The drift laid down 

in Glouce~t.er t .ownship as a result of this marine invasion consists 

of fine sand, silt, and clay in the low-lying areas and coarser sand 

and gravel as beach deposits in the higher areas. 
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· · The Champlain, or Leda clays as they are sometimes called, 

covet :much of Gloucester township. Their colour is, for the most 

part'., bluish grey: ahariging to brownish~· ·red in the upper, weathered 

part where . they are exposed. ·The upper part of the formation 

differs markedly in physical character from the lower. The lower 

part is a sandy or silty clay, generally well laminated, especially 

toward the base, whereas the upper is more massive and the bedding 

is indistinct • · 

Most of the areas in which the clays outc~op are 

extremely flat, but in the ·east part of the township this original 

surface · of . deposition has been partly destroyed by stream erosion 

and terracing. : 

·The thickness of the c.J.~ay varies considerably across the 

township. ;An examination of 'the· drillers logs of a number of water 

wells in Glouce'.st'er township given on page 109 indicate its thick­

ness in several places. 

· - The marine or Champlain sand is somewhat irregular · in ·its 

distribution and is generally of no great thickrtess, varying ·firom a 

few inches to a few feet. In some areas it forms a thin veneer over 

both glacial till and bedrock. An exception is in lot 9 con. II, 

R .F., :in the Bowesville area where the sand has been reported in 

t ·wo diff.erent·:·localities to be at least 70 feet deep. It varies 

in character from very fine to coarse sand. Gravel is here and 

there associated with the coarser material. . Most of t he sand is · 

-somewhat oxidized and yellow in colour. The finest sand gerierally 

occurs in horizontal beds in the nearly level areas ·where :it over-

'.lies marine clay~- , · 

· · ~ i The .beach deposits . of sand :and gravel formed ·along the · 

· shorelines of the Champlain Sea are not extensive but are of local 

importance as they .yield good quality concrete aggregate. 

i \ 



- 27 -

Recent 

Ailuvi':lll}; or flood-plain material deposited by present 

~~F.~acns occurs alqi;,ig .Ottawa and ··.Rideau Rive:rs as well as · along 

some of their smaller tributaries. In the latter case the .beds ' are 

o~ . such small extent that it i~ not possible to show ·them on the 

geological map that .accompanies this report. The islands in ., 

" 

Ottawa River downstr~am . from the mouth of Gatineau River are 

~omp.osed largely .of ,alluvium. The material consists mainly of ·., 

very fine sand, containing considerable organic material and .under-

lain in places by gravel. The sand is generally yellowish or 

reddish and is ~ell leached and oxidized so that it contains little 

calcareous material. In places the beds .hav:e a- , thickness of 10 to 

15. feet bµt in general -th.e thickness. is only from 6 to 10 feet. 

Dune sand occurs chiefly in, the. nort.h parts of cons • 

. III and IV, Ri~eau Front, where i:l( overl,ies ,sand and gravel of · 

fluvioglacial or.igin., f;rom which i~ WP,s in part d,erived:. Smaller, 

isola.;tteq :dune areas oc~ur ip. other parts of the township. They. are 

commonly as~oci9.ted with, . c.nd .adjaqent .-t.o, exposures of marirte .sands 

or ma,teri~l; of. :f~uviogla_cial . or,igin, ~ , . r 
• ·' 1., .. 

, D\3posits o.f p~at:,. . con~isi:ting of p~rtly decomposed organic 

material, occur o:v;er c_omparat;i..vely large parts of th,e· township,; \ · ··. 

The largest deposit is known as the Mer Bleue bpg-. · This bog~· which 

con~.~-i!\~: t-~~ _largest s_upply: of· fuel peat in the .district, was 

?-es~r~ped l;>Y Nystrom anp. Anrfiip~ . in 1.909. . \; ~·· 

1 
~ · .. N~strom, E., and Anrep, A.: 

,.Peei.t .,+n<:l.ustry of Canada, During 
Cariaaa, Bull ·. No. 1, 1909. 

. . .( ., :.1. 

Investigation of the Peat Bogs and 
the Season 1908-9; Mines ~ Branch, · 

WATER SUPPLY 

Gloucester township appears to be fairly well supplied 

,~~t~ . : fldeqµ~t.e quantities of ground water for both domestic and stock 

P~.Bo?.es . exc~pt . in . a few loc~litj,.es,., Su,pplies of ground .water were 

.. :reported as being unsatis.factqry ~ the flat. areas underlain :by . 
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marine sediments in the southeast part of the township. In this 

area are the communities of Piperville and Edwards. The drift 

there consists predominantly of thick beds of relatively impervious 

marine clay overlain, in part, by thin beds of marine sand. In 

some parts of the township, moreover, the ground water is unsatis-

factory for consumption by both humans and animals. A number of 

wells, for instance, dug in marine clay or drilled to the 'black 

gravel' beds underlying the clay, are reported to yield only highly 

mineralized water. The Carlsbad a.nd Billings formations, which 

underlie a large part of Gloucester township, are reported, in many 

instances, to yield water too high in saline content to be used for 

domestic or stock purposes. 

About 65 per cent of the wells in Gloucester township are 

of the dug type, and 14 per cent are drilled. The remainder consist 

of bored wells, sand points, and diamond drill-holes. Approximately 

74 per cent are obtaining their water from depths of 40 feet or less. 

About 92 per cent of the wells have a permanent water supply suffi-

cient for the present demands made upon them and 6 per cent 

constitute wells that go dry intermittently. In describing the 

principal beds that yield water to the wells, the statements of 

owners arid ' ctri.llers as to the character of the aquifer were 

necessaTily accept·ed. · 

To 'f'acilitate the use of this report as a reference the 
- ·; 

ground-water conditions in Gloucester township are described system-

at~cally a+ong, and adjacent .to, the ~ajor concessio!l. ro~ds, which 

fonn• a· complete net"work across the township, and al.so along a . number 

of .the better -known roads that · radiate out across the township; · 

chiefly from the limits of the city of Ottawa. 

RIVER ROAD (MANOTICK ROAD) 

~he River Road is tha~ paved highway that extends along the 
. i.} 

east bah.k of Rideau River from .. the limits of the city of Ottawa to 

the south boundary of the township. It is nowhere a greater distance 
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than four-tenths of a mile from the river. It is entirely in that 

part of Gloucester township known as Rideau Front and crosses con. 

I at the north and con. B.F. at the south. 

Bedrock in the area adjacent to the River Road consists 

entirely of the Oxford formation, except in lot 19, con. B.F., where 

the March formation has been brought to the bedrock surface on the 

north side of a large fault. Unconsolidated material exposed on the 

surface consists chiefly of marine clay covered by a veneer of sand. 

Some areas of glacial till, however, occur locally along the southern 

part of the road in lots 29 and 30, con. B.F. The till generally 

occurs as low, somewhat irregularly shaped hills or knolls with a 

general trend of south 10 to 20 degrees west. This is also the 

direction in which the last ice-sheet moved across the township and 

suggests that the till knolls are the tops of drumlinoid structures, 

partly buried by later deposits of marine sediments. The drift on 

Long Island consists of knobs and ridges of glacial till surrounded 

by level tracts of marine s~nd and clay. 

The first well along the River Road immediately south of 

the ottawa city limits is a diamond drill-hole sunk at a private 

residence in lot 19, con. I. The hole was reported to be 75 feet 

deep with bedrock encountered at 62 feet. Bedrock along this 

particular part of the River Road was formerly mapped as Oxford 

limestone and dolomite but grey shales believed to belong to the 

Rockcliffe formation were reported in the diamoi1d drill-hole. 

A number of cottages lie along the east bank of the Rideau 

River in lot 10, con. I. They are built on a narrow, flat plain at 

the foot of a steep bluff formed by Rideau River .when it was· at a 
,. 

higher elevation. The water supply for these cottages is derived 

both from the river and from shallow wells dug in what appears to be 

sandy alluvium overlying marine clay. The intake area for these wells 

is probably the general area above the east of the bluff. In any 

case the proximity of Rideau River would ensure a satisfactory supply 

of ground water for most dug wells in this area. If, in times of 
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drought, n dacrease in the qua~tity of ground water percolating 

down from the i~takc ·are~ should lower the water-table, Rideau 
', .. ,. ·: ..... ,:·; 

River would change from an effluent stream to an influent and supply 
.. 

wate!~ to the wells. The Y~ater-table would thus be stabilized at a 
'•'. .i..:' J " i 

point possibly no more than a foot or two below the level of the 
f ,. .. ,/ 

water in the river. Any well that goes dry could thus be assured 

of water by being deepened. 

In lots 9 to 12, con. I, considerable quantities of 

g'·r· .. 1d water were reported to occur in sand beds beneath the clay 

and lying immediately upon bedrock. These beds are probably of 

fluvioglacial origin and related to the large areas of similar 

material exposed a few miles to the east and northeast. The latter, 

no doubt, constitutes the intake area for the large quantities of 

ground water yielded by wells drilled through the clay, both in 
: r, ' 

lots 9 to 12 and farther south along the road. The water in the 

sa.~d is under considerable pressure and some difficulty was experi­

ericed while drilling in preventing the sand from rising in the 
I 

casing. Sand will also enter the wells when the water levels are 

low following a period of heavy pumping. To overcome this some 

drillers have driven the casing tightly into. ·the rock. This prevents 

not only the s'~d but a:i..so its w::i.ter from entering the well and the 

well,' consequently, depends on ground Wo.Ger derived from qed,;rock. 
: J • \. ' •• : ' 

Two flowing wellf>, drilled in lot 13, cqn. I, ' R. F. , at 

cottages ·along Rideau River, derive their supply of ground water 

from beds of sand and gravel beneath the marine clay, apparently 

the same b~ds encountered in the W8ils drilled in lots 9 and 10, 

con. L The ,.:~urface of the ground at the ·flowing-artesian wells is 

·considerably lower than the latter and there is apparently sufficient 
I 

hyd~~static he~d to' create flowing-artesian conditions in this 

particular area • 
I,_; 

..... ' 

Wells drilled at three cottages along Rideau River in lot 
·,;· 

15, co·n. ·r, all encount ered ground w::i.ter under considerable pressure • 
. , 

In -·t~o of' -the wells bedrock was reported to have been penetrated to 
;, Ii'• 



- 31 ... 

depth~ of from .20 to 30 feet. When these wells were .visited in 

July 195~, one .well was flowing at a r~te at approximately· 100 

g~p.h. _, with ~l'\e piezometric sl,l:rface -:about l foot above the level 

of the surrounding ground. The chief source of the water is 

apparently sand beds similarly ~itU9,i:ied _ ,to those described above. 

One well situated on the we!st side of the River Road, · -

in lot 17, con. B.F., was bore~ ~5 feet in~o marine .clay and lined. 

~ith ~all qiameter concrete tii~., Th~s well is continually being 

pWt!,ped dry. ,}t i~ .believed that the .reservoir . capacity of this well 

is too small e9psidering th~ _ type of -material. from which the ground 

water is being .. d~rived. J1ti_has been fqund that wells in marine clay, - - ( 

t~roµgh w~c~ . :water per_c~i-~~es .slo,wl.y; should . have diameters of 

56 to 4~. ;in~pe:s .to :B\lPRl-Y quantiti.es of wat~r -sufficient for nonnal 

dornestiy. u.s~. ,, _ , . J _. ~_,,; ·, , . : .... :c.. . - .' .. _,· . • _f • :., . 

. . ~ane welJ,_5li: -J..9.~at~d '-~' lots _ 18 ·a,nd 1.9, con. ~ - encounterect·­

groµnd 11at~r. : und~;r ~.~s.iderable _pre.ssure . in gr~vel bed~~ ·beneath 

marin_e clay :ap.d ove_;~ing .bedrock, ... ~._ The water waa-· reported'. to. be 

m~dium hard .anA ~o ~ye a faint od9'!ll' of hydrogen.:. sulphli.de gas. One 

well in. lot l~ ,, ~~s~ drilled tic a dept.h of, 00 feet ~ with bedrock, ' 

consisting of the March forma~+op, --~i:icountered at 76 feet.anNt> gravel 

w~s repo~ed to have_ }?een encounte~i!,g in thi~ . well; - the!::1W'ater being 

derived di:rectly from .bedrock. _The .,a,bsence of sand and -:gravel in 

_tl~is well suggests , that the beqs so extensive .a1ong the · north part 

of_ the River Road-_may_,pe less contin~ous toward ·t-he squth. The same 

tping is suggested b;y ~ f aet ~hat surface exposures o£ flurloglacial 

materials ap~rer;i~.l,y ~ie_ out . in the south part- of the area. If this . 

~-s s,o, some of t~e ~~lls drilled along the. south.-part of -the River 

ft.oad wiU. not enco.unt~r.; these favourable . beds. -.. ' ., ~. ·. .. . 

In lots 21 to 23, con. B.F., the beds of marine; clay, whi :ch 

occur on or very, __ pe~r tpe surface, are r.eported to be approximately 

50 . fee~,, ~~ck. . Wells dug or drilled thr0:ugh the clay have encountered 

irregular; peds _of gravel cont~ining coi:i~iderable quantities of gro\ind 

! ·' • ~. ·' -·' ' .. ,·.\ t ' I 
. "' J. .. 
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water. The thiq_lij}ess,pf tn~ clay beds in this area is not .too gr.eat '. · 

to prevent well, _ gwne~:s.· ·from digging through it and obtaining an r.:·. · 'u 

excellent ~pply .. of _g,round :~ater without the expense o:f drilling a , l • ·. 

well. ;,; . .!: • i. ·.·1 

. Well.s dr.i;lJ..~q alpng the River Road from lots 26 to·: 50, . ··r. 

con. B.F.,, ;9btain,· their water bpth. from gravel ano . the .Underlying 

Oxford :formation• , The thickness of the : dI'.;i;ft.:i varies fr.cm .2©: ta_ ·46 

feet. .Gravel bedi:; ,¥!~re; reported from alm'.o.st all the drilled ·wells, 

'\. 

but contain~d on,ly,. 1,1.mited a.J1l0unts of . ground water. They .are .described 

. as irregulB;~ and cp.f: various thicknesses. , The chief source of. ground 

water . j..s, co,rn~equently" the Oµ'ord formation, which .yields ·supplies of 
• J • # • • • 

ground water s~i«i~nt , for all normal domes~,ic apd st·ock '-:purposes. .,_ .. 

. ··: .. :r;t is appar.ep:t, to summarize the. Jorego;i.ngr that tfue :~. . .- ·.· :.;­

principal aquifers yielding ground water to wells along the River··.Road r""·: : 

consist .pf ezj:..e.qsiye put. . irregular bed.a-, C?f1, flµvipglacial sand;"?'and 

gravel underlying ~rine ,e_lq._y .and directly o.:i.rerlying bedrock • .. The " · 'i 

water yiel~ed by ~n~se beds is under cons~g~rable hydrostatic pressure. 

It is medi~ . harP,, _aQ.<i in s<?il0i·, wells eip.:i,:t;.s ~ :·· fa,int odour of hydrogen · 

sulphide gas •. . _. l\{ard, . clear ground wat~+: can be qb,.tained from : the : 

underlyi!;tg Oxfor<;l and March forma~~o,ns, • .. , ,0 : .. j ,.,;.; :•; ··:. .. ;,j, . " "'··· 

The marine sand and - ~l.ay,- ~l;l~ch .c;,oye,r.s most ·of the surface 

of the ground along the entire le~t.l;I; 0:r. th~ . l'i'o,aq, is not a good ., 

source of ground water. Some qf . :t~E:? well$., ~lopging to farmers along . ; · · 

the River Road, which are repoJ;!ted . dr;p,J:i~~.t.) we.r~ originally dug wells ·' '· ~· 

deriv~ :· their ground wateI'. frcxn r,n,¥,;¥le, , pla~~· ... ;. II'h!fi.!qup.ntity -0f .. ;water :: · ;,t 

was repo,rted tC? have been ,gra,dual*r\9}.m·inishing, ·, "bo:th because.·. of ·: ·.!· · 

increased, . ~ons;ympt.ion and b:e.cause of 1~_, gradµal . lowering .o:f the water:­

table. Such wells were deepe11ed by( t~r.;it;l;;ling .:j;,9 assure a :more· adequate i''. 

ground-:-water ;~UPP.+M• . ·\ 1 . ,.: .• , , ·· , c,~>'· , . '··· 

ROAD .. ]3Ef'WEE;N C,ONCEBq+,ONS B.F. ~,,I (R.F .) ·: 

Infonna,~.~on .. was gathe+.~§ .1 on only:>f.ifteen wateri'.wells ;along 

this road, which-, j.~ _ p,bout ~t . IIJ.ile,~ . long. · +.~ - drift is similar to 

that along the River Road. It consists of level tracts of marine 

. : .. : 
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sand and clay i .+,e:r.r;p<):".'3<'.3d at. -1:-he south end with low rou..'1ded hills 

of glacial till,. Bedrock dJ.rectly underlying the drift consists 

entirely of U:e Oxford formc-:::.ic.:::. ,, The!'e is a pp!l.rentl:r a low ridge · 

in the bedroc~k sn::'.'face that trenG.s easterly f::-om lo"!-, 22 3 con. I 

(R.F.)~ At the west end of this ridge bedrock is reported to be 

only 16 feet from the su!'face and it outcrops abou~ a mile to the 

east. Fr::.~~::er s0uLh alc1!.g t!::.e roac.-., t::e "':.hir.~.rness of the overburden 

gradua.lly inc~t:Jase~ t') 4) fee t in lo-f:. 23, co;:i. I (R.F.). Ground.;.. 

water conditions are c2.mj_l.'3.r t o those aln!1g the River Road and rieed 

no ft~:-·'::.her de script.ion h'?.'.'.'e 6 

R'.:>AD BS'fV~~ -:;o::::;ESS70NS ! ANl:l ::r (R.F.) 

· T:.1is ror:d · ;.)ranches off ~-.~J.c ];:}_ver Road in lot 9 and extends 

ir. a f:o::t.hea.sterly direct:.on ;--t.:~~~-gh.:-, to the · s<?uth boundary of 

Glou.cester to'!lrl 8~1ip e · Bedrock d::.r~::::tJ.y U!':::!erlying t,~:e drift consists 

of th9 Oxford f ::: :"cat5.on excPp-t t!'J'.:l.t in lots 22 and 2:'.': rock~ o:' .tl:i"' · 

March forma..t ?·.on arg -:;.0 .;rrl ?.d v.p ~ong the nort.h side of a. large fault. 

The Oxford· f or".'.'P.tio:'l. out·~J~ops · al::-!lg the ros.d in lots 2~ and 25 where 

there is an easterly trend:L."'lg ridg.e ~n t.he bedrock su:'..·.:S'e. 'Jr...J, About 

ir~dicrr':.ec:Lby :the elevat.ic:'.js re?or:.ed of 'bedros':: ·surface; ,;in drflled 

'J'ha 1.l.ncv~nsolidate>-c1 'tl ;-,te!'~_::i.l ex::ic- sed on the surface in lots 

22 and 23 ·alo:2g tt0 :':'0c..'.d no?.'th of the :..;u+,crop a.rea consists of marine 

senc a.nd:clay. . cf it for about a mile, - ' 

bei:;w~en. lots 9 ·Md. :. 7. Th£- no::-t .'.v:~1Jc ost well, in lot 11, con. II (R.F.), 

• ~s ·a drilled well e.5 feet deep , and ::..s reported to y:!:eld large qua..'1-

· tities of ha.rd, clee.:::- wate:::-. :l.f bedrock was enco1.m4:.ered i+..s depth 

~.s unknowne Tl1e second well ., in lot 15, con II (R.F,,), and du.g : l~ .. feet 

in marine cl::q, was ::-e:? -:-~tca t.c. y5_c14 sr.:-e.:!.1 q_ua.nt:i t .~e z of, water, 

sufficient fer J.c'1!est. ic 1 1.sr,, 
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The most satisfactory supplies of ground water along this 

road are derived from bedrock. Unlike the River Road, no sand or 

gravel was reported beneath the marine sediments and, consequently, 

drilled wells have penetrated bedrock in the search for adequate 

ground-water supplies. No instance was recorded of a well drilled 

into bedrock failing to obtain sufficient quantities of potable 

ground water for normal domestic and farm needs. Three wells in lots 

22 and 23 were reported to be obtaining excellent supplies of 

ground water from the March formation. The water here is under 

considerable hydrostatic pressure, so much so that a drilled well 

45 feet deep, in lot 23, con. II (R.F.), flows during the greater 

part of the year. · These exceptional pressures are probably the result 

of local bedrock conditions. The large fault in bedrock in this area, 

along which the March formation was · uplifted, is apparently relatively 

impervious to the passage of ground water. Ground water percolating 

through ·the sandy beds of the March formation, therefore, tends to 

accumulate against the fault and to form a ready source of ground 

water under considerable pressure. It should be noted, however, that 

the sandy beds that constitute the major aquifers in the March 

f ormatlon are not continuous and ground water under sufficient 

pressure to reach the surface will not be found everywhere. 

Wells dug in marine clay have not proved satisfactory. 

Wells dug in this material down to bedrock obtained a limited supply 

of ground water at the contact but in most cases it was necessary to 

drill a considerable distance into the bedrock from the bottom of the 

dug part of the well to obtain sufficient water. 

The glacial till exposed along the south part of the road 

is reported to be a more satisfactory source of ground water than 

the marine clay, Wells dug in this material are yielding sufficient 

quantities of ground water for all normal farm use. Because the till 

contains more sand than the marine clay it is more permeable and yields 

a larger supply of ground wat.ar to a well. 
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BO\f.IESVILLE ROAD 

The part of the Bowesville Road considered here runs 

from t he O~ta·..-ra city limits in lot 9, con. II · (TI..F .) , southerly 
.: '.. ., 

across cons. II and Gore (i1.F .) , c:rosses the Canadian Pacific 

l"?..ailrmy about 2 miles northwest of Gloucester station, and then 

follows the road bet~.reen Gore and Con. III (R.F.), to the south 

boundary of Gloucester township. The area ab out Gloucester Station 

is also discussed. 

Bedrock directly underlj"i.ng the drift alon&.this road 

consists entirely of rocks oi t he Oxford fonnation. Outcrops that 

occur in lot 26 in the vicinity of the Canadian Pac:i.tic Ra.i],way 

crossmg evidently .are the east'\1ard ext.ension of the rock ridge in 

lot.;:; 23 and 24 abou:j; 2! miles to t he west, mentioned previously. 
i' . 

Four wells were reported _to have penetrated bedrock. Two of these, 

located i n the outcrop area ill lot 26, are 20 and 49 feet deep 
... : . 

respectively, and the other two, ill lot 30, con. III (R.F.), are 

86 and 127 feet deep. A. deep valley in the bedrock surf ace appears . .. ( :· 

to exist between lots 26 and 30. 

The unconsolidated material exposed on the surface along 

the north part of the Bowesville Road consists of fluvioglacial sand 

ancl gravel. In lots 15 and 16 there is a considerable amount of dune 

sand. Except in the vicmity of the outcrops of Oxford formation 

in lots 25 and 261 where the drift is a sandy type of till1 the 
J .'· 

unconsolidated material along the part of the road separat,ing Gore 

and .con. III (rr . F.), consists of irregular beds of marjJle sand 

ove:rly:i_r1g clay. 

At the time the ground-water survey vms conducted, it was 

found that t he wate:r-ta.ble was very low along the north part of the 

road iJetween lots 9 and 15. There, the depth of eleven wells dug in 

fluvio-glaci8J. sane. and gr avel :ranges from 18 to 70 feet with an 

average of 55.5 feet, and the depth to the water surface in them varied 

from 37 to 68 feet with an average of 48.5 feet. One of the fevir 
' 
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dry 1.'7ells :in Gloucester tovmship is :in lot 13, Gore (R.F .) / where 

a dug well 45 feet deep failed to encounter ground "Water. 

The altitude of the area :in which these wells occur is 

considerably greater than that of much of the surrounding country, 

being :in some parts more than 375 feet above sea-level. In E:hm.rds­

burgh township, GrenVille county~ where fluviogla.cial material exists 

at comparable elevations , the 1:ater- tci.ble was also found to be much 

deeper ti."lan in the surrounding.,, lower areas. 

It is :interesting to note that only one sa.nd-po:int ·well 

was reported :in the· area. This is a well 45 feet deep in lot 5, Gore 

(R..F.) • Two rea~cSris ba ve been given to explain this; (1) the extreme 

fineness of some of the sand, whic~1 causes trouble by entering the 

nell; and ( 2) the great depth to which the sand point must be driven 

to obtain a satisfactory supply of ground nater. 

No wells were reported bet ween lots 18 and 24. The 

unconsolid.ated ' material t here consists ·of thin beds of marine sand 

overlyi....ng clay and it is doubtful if they contain· a.quif ers from which 

large quantities of ground -water could be obtained. The depth to 

bed.rock is not knffi'm in this area , but is assumed to be great. 

In the vic:inity of Gloucester Station, the depth of a 

rru.mber of water wells varies f rom 19 to 40 feet. These wells are 

all dug into the marine sand, a fevf of the deeper penetrating the 

underlying clay . All vrells -are non-artesian, that is, they obta:in 

their supply of ground Trater from the zone of saturation below the 

water-table. The water is reported to be fairly bard "Gut to be of 

sufficient quantity for all normal farm use. 

Wells dug in t l1at area mapped as sandy till are reported to 

be yielding a plentiful supply of g;rouncl water, but along the extreme 

sout h part of the road the r.iarine sand beds are thin and wells lave 

been dug :into the underlying clay in an attempt to obta:in a. sufficient 

supply. This clay is exceptionally massive and interbedded sandy 

layers that might yield f air amounts of g-round water a re scarce. 
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ROAD BETWEEN COHCZSSIOHS III ANTI rJ (n:IDEAU FRONT) 

This road runs southeast fran the Ottawa city limits at 

the junction of the Hetca:i_f e Road and the Hunt Club Road, through 

the communit y of Johnston Corners 1 to t he south boundary of the 

tmmship. 

The O:xford f ormation dil'Bctly underlies t he drift 

a l ong the entire length of the road e:;ccept for 1 mile at its 

extreme north end vrhere t he· shaly rocks of the Bill:ings ·and 

Ca.rl sbad forr,1at.ions have oeen brought to the surface by the 

Gloucester fault , a major structural feature of the um~erlying 

bedr·ock formations. 

Little is lmown concerning the depth to bedrock aJ.ong 

t his road. Bedrock v.ras reported 14 feet from surfa ce :in lot 9, 

.. con . I:I (ll .F .) , at the po:int ':ihere the upward projection of the 

Glo~cester fault crosses t he road, and a t 20 f eet in lot 15, 

con, Tl (~ . .F.). The presence of a Slila.11 but fa irly deep val ley in 

the i)edrocl: surface is in~~icated a-t; Johnston Corners. The school 

well in this communit y Tra s drilled to a depth of 125 feet without 

encounter ing bedrock, although a well in lot 26, con. III (R.F.), 

about ~;- mile west of Johnston Corners 1 was reported to have 

encom1t ered bedrock at 10 feet. 

Mar:ine sand is the pr:incipal material exposed at the 

surface anc, o.lso lies 1,enea th the large swamps in lots 11 to l l!: and 

19 t o 21. The depth and ro,.-"tent of these sands have rende:·ed much of 

t he land :in the area unsuitable for f a rming. A number of sand dunes, 

t he i:naterial f or which was derived from the marine sand, occur :in 

lot 9, con. JJ:.I (~ .? .). Farther south along the road, in lots 22 

and 231 there is an il~regular area of f1uvioglacial sand and gravel. 

There is also a srnall area o~ g2.acial tj]_l in lot 7 along the north 

part of t he road. 

Many houses have been built recently along the extreme 

north end of t he road near the Metcalfe Road. These homes are 
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entirely dependent upon ground water for their water supply. In 

most instances, the welis that supply the necessary water are of the 

the dug type. They have all been reported as yielding sufficient 

quantities of ground water for normal domestic consumption. Some 

of the dug wells are extremely shallow· (5 to 8 feet in depth) and 

J.1ave b.een described as 'springs 1 by the ovmers. Ground viater 

seeping rapidly into the well from porous, saturated sand gives 

this effect. No information was obtained as to the thi ckness of the 

sand or of the type of material :U:unediately beneath it, but if it is 

th:in and underlain by clayey material or corilpa?t till the ground 

water at present being obtained may be perched and the supply not 

dependable. A perched water .. table would form because precipitation 

falling upon sandy material sinks in rapidly and pe!colates downward 

until t his . movement is slovred dmm by the more impervious clay or till 

beneath to such an extent that the sand :ilmnedi.atel;y ~b?'re bec9mes 

saturated with water. 

As the intake area for the ground water is local, it is 

inadvisable to constrtict storm sewers along the road where wells . . 

serve as the sourpe of inater supply. Storm sewers would tend to 

drain off much of the precipitation that would otherwise reach the 

water-table, which 1r.rould be lowered as a result and the shallovrer 

ii-rells fail. 

The shaly bedrock formations tha t directly underlie the 

drift a.long the road north of the Gloucester fault are a poor source 

of potaqle ground water. One well in lot 61 con. III (P. .F.), was 

drilled into bedrock to a total depth of 300 feet. It .was reported 

to have yielded considerable quantities of ground water, but the 

h;yc:lrogen sulphide gas content of the Y..rater was so high that it was 

unfit for domestic consumption. It is thought t ;1Cl t the hydrog.ez:i 
. .. .I ' 

sulphide gas crune frm rocks in either the lower part of the Carlsbad 

formation or t:p.e B~ings, both of which vrere penetrated by the lower 
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part of the well. It was, accordingly, decided to cement the well 

off at a depth of 150 feet. The yield was not appreciably decreased 

and after considerable pumping the ground water was found to be 

sufficiently free of hydrogen sulphide gas to be satisfactory for 

danestic purposes. 

Farther south along the road in lot B, con. III (Il.F.), 

two wells drilled into bedrock to depths of 129 and 131 feet, 

respectively, were reported to yield large quantities of ground 

water with only a faint odour of hydrogen sulphide gas. 

The most northerly drilled well along the road south of 

the Gloucester fault is located at the Aladdin Drive-in Theatre 

in lot 10, con. III (R.F.). It was drilled to a depth of ll5 feet 

and ·was reported to enter the Oxford formation at 95 feet. The 

water, which is under considerable hydrostatic pressure, is reported 

to come chiefly from gravel beds 15 feet thick :Unmediately above the 

bedrock. A second drilled well, in lot 15_, con • . IV (R.F.) 1 is a 

diamond drill-hole 50 feet deep, the last 30 of which is in bedrock. 

Despite the sna.11 reservoir capacity of this well, the supply of 

ground water vra.s reported to be sufficient with the water level 

remaining fairly constant at 25 feet from surface. The occurrence 

of a well of this type r.mst mean that there are aquifers in some beds 

of the Ox.ford formation capable of yielding considerable quantities 

of ground water to a pumping "ivell. Such aquifers may lie along 

bedding planes but in this well it seems more liJcely to be open 

fractures along joint planes extending down from· the bedrock surface 

and along which ground water can pass freely. 

There is little information about the water supply of the 

small housing development in lot 16, con. III (R.F.), between the 

road and the Canadian Pacific Rail'lfvay, along what is sometimes lmawn 

as Pine Road. One household was reported to obtain a satisfactory 
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supply of fairly soft ground water from a sand point driven approxjjnately 

10 feet into marine sand, the only material exposed in the area. 

It is believed that other homes in the vicinity derive their ground-

water supply in a like manner. A deeper drilled well is reported to 

exist in the area. but, if so, no information was obtained regarding it. 

No water wells are known along the road f rom lots 17 to 21 

inclusive. The overburden here consists of marine sand with large areas 

of swamp. The area is one of limited a gricultural possibilities. 

There appears to ~e no shorta ge of ground water in the area 

apout Johnston Corners. The c1rift, consisting of both fluvioglacial 

and marine material, is yielding excellent supplies of ground water to 

a number of dug wells, and drilled wells are reported to be deriving 

plenty of ground water from the underlying Oxford formation. One well, 

in lot 24, con. III (R.F.), drilled 42 feet to bedrock, was reported 

to obtain considerable supplies of ground water from a zone immediately 

above bedrock and it is possible that much of the ground water obtained 

from wells drilled in this area is coming from this zone. No water 

wells drilled in this area is coming from this zone. No water wells 

were reported along the road between lots 28 and 30, at the south 

boundary of the township . 

METCALFE ROAD (QUEEN rs HIGHWAY 31) 

The Netcalfe Road or Queen 's Highway No . 31 is the paved 

road that connects the city of'. Ottav{a with the town of .Norrisburg on 

the St. Iawrence River, approximately 48 miles to the south. In 

Gloucester township it runs southeasterly from the Ottawa city liri1its, 

in lot 6, con. IV (R .F.),. across concession IV to a point about t mile 

north of the community of Leitrim. From there it runs along the 

concession line, through the .commtµiities of Leitrim and South Gloucester, 

to the south boundary _of the township. 
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Bedrock directly underlying the drift along the part of the 

i:etcalfe Road · in Gloucester township consists of the Oxford and 

Carlsbad formations. The Ca.rlsbad underlies that part of the road 

north of a poj_nt about ~;- mile south of the communit y of Leitrim, t:i1e , _, 

rest being underlain by the Oxford formation. The drift is thin i n 

many places from Leitr:i.m south to the tmmship boundary and there are 

numerous outcrops of bedrock. About half a mile north of Leitrim the 

drift begins to thicken rapidly, indicating the presence of a wide, 

shallow valley in the bedrock. Information received from a munber of 

well ovmers would indicate that this valley is filled with gl acial 

outwash material and extends from some distance north and east across 

the region. The west ljJnit of the valley is probably the Gloucester 

fault, along which an irregular scarp apparently occurs. An examination 

of the elevations of bedrock in the area j]nmediately north of Leitr:im 

indicates that the bedrock surface drops off at least 100 feet within a 

disknce of -! mile. More work,, chiefly inside the lbnits of the city 

of otta.wa,, will be necessary before the width and length of the valley 

can be determined. The greater part of the drift exposed along the 

central and southern parts of the road, i.ri the areas where bedrock is 

relatively close to surface, is glacial till. overlying this till 

are small sccttered areas of marine sand and clay too small to show on 

the Pleistocene map. North of this, along that part of the road that 

extends diagonally across concession IV (R.F.), the drii't consists of 

fluvioglacial sand and gravel, overlain in part by beds of sand and 

gravel laid in the Champlain Sea. 

In r ecent years, a considerable number of new homes have been 

built along the north end of the Metcalfe Road in Gloucester tovmship. 

The occupants of these houses are entirely dependent upon ground water 

for their water supply. In lot 6, con. IV (R.F.), there are two drilled 

wells. Both wells, one of which is 85 feet deep, are reported to be 



- 42 -

deriving abundant ground water from beds of fluvioglacial sand and 

gravel beneath considerable thiclmesses of I'larine clay. Farther south, 

in lot 8, dri)J_ed wells are reported t o be obtaining their supply of 

ground water from a similar s ource . Here the aquii'er is described as 

a coarse, black gr avel under l ying a .finer, grey sand • . Bot h materials 

contain pl enty of ground Tm.ter under pressure, and difficulty bas been 

experienced during drilling in pr eventing the sand from entering the 

casing before the well is completed. In the most satisfactory drilled 

wells in this area the casing has been driven through the sand into the 

coa rse gravel . 

Owners of drilled wells t hat derive ground water from sand 

r eport tbat the sand enters at the bottom of the casing vYhen the water 

level is lowered by excessive pumping. Ti1is is to be expected because 

it is mainly the pressure of the column of water inside the casing t !lat 

prevents the sand from entering the well.. Accordingly, when the height 

of the column is shortened the pr e s sure on the sand in t he bottom of the 

well is lessened, allowing it to rise int o the well. 

Hany of t he sand points and dug wells along the road between 

lots 6 and 11, con. rv (R. F . ),, are relatively shallow. The depths vary 

from 6 to 35 f eet with ~n a verage of 21 f eet .. Many of the dug vrells are 

lined with 30-and 36-inch concrete tile . These shallow wells are believed 

to obtain their supplie s of ground water fror.1 the zone of saturation 

below the water-table, and, consequent ly, have been classified as non­

artesian. As there is only 2 to 5 feet of water standing in these wells 

the sandy material in which t hey are dug must yield its water readily to 

pumping wells . Because of the abundance of g-round water available at 

shallow depths, drilling f or viater should be unneces sary in this area . 

It has been found that t he more potable ground viater along 

that part of the IIetcalfe Road in lots 11 to 17, :immediately north of 

t he oannnunity o.f Leitrim, is recover ed from till immediately above 
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bedrock by shallow, dug wells. The minimum depth of the better wells 

in this area is 14 feet. There is.apparently plenty of ground water 

in the underlying Carlsbad formation but it contains too much hydrogen 

sulphide gas to be satisfactory for domestic use. Wells drilled :into 

bedrock in the vicinity of I.eitrim are reported to yield water tbat 

is unsatisfactory for this reason, and also because of the presence of 

particles of clay so fine that they are d:Lfficul t to filter out by 

ordinary methods. 

These characteristics are coITII'.lon in ground vra. ter from the 

Carlsbad . shale and cannot be corrected without undue expense. It was 

was reported, for instance, tffit the1"e was no decrease in the oloudmess 

of the 1vater after it had been filtered through 6 feet of fme sand. 

The upward projection af the Gloucester fault crosses the 

road in lot 17 about i mile south o:: the community of Leitrim. South 

of this point bedrock is near the surface and as a result, between 

lots 19 and 27, a relatively large number of wells are drilled mto 

the Oxford formation, which underlies the drift along this part of the 

road. The ground water obtained from the Oxford in this area is 

described as bard and clear and to be under sane hydrostatic pressure. 

Few wells dug in the overlying till, chiefly to bedrock, are reported 

to yield sufficient supplies of potable ground water. 

Conditions are simil2.r in the area about the community of 

South Gloucester, where information was obtained on several shallow 

wells dug in the till and some deeper ones drilled into the OXf ord. 

Most of these wells, which supply water for both domestic and stock 

purposes, are reported to yield all the water required,. Sme of the 

wells were reported to be pumping considerable sand although the 

casing -was supposed to be driven tightly into the rock. If so, it 

is probable that some parts of the surface of the underlying Oxford 

formation may be badly fractured. Sand may enter a well through any 
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fracture jmmediately below the bottom of the casing. Nwnerous irregular 

fractures in the bedrock surface, especially in areas where the drift is 
.. 

t hin, may preclude the accumulation of a satisfactory supply of ground 

water. Such fractures may penetrate deep into bedrock and give ready 

passage to surface vvater or water contaminated by nearby septic tanks. 

In the South Gloucester area, t his danger is not great because septic 

tanlcs are few and widely separated . Elsovrhere in more built up areas 

t his condition may constitute a r eal threat to the health of the 

inhabitants. The danger may be avoided if the casing is driven into 

bedrock deeper than the deepest of the large fractures and thoroughly 

cemented. The source of the water for the small springs in South 

Gloucester that appear to issue from the till is thought to be the 

underlying 1?edrock, the intake area being the high ground about 1 mile 

to the north. 

ROAD BET1:,'EEN CONCESSIOJ:JS V AND VI (RIDEAU FRONT), (HAWTHOR.t'\IE ROAD) 

The Hawthorne Road runs southeasterly straight across the 

c~ntral part of the township from the Ottawa city limits to its s outh 

boundary. There is a gap in lots 24 and 25 where , because of the rough 

terrain, the road was not cc· 1pl eted., The road was found to be impassable 

in lots 28 and 29; 

The projection of the Gloucester fault woul d croBs the road 

in lot 23 and north of this poi_11.t bedrock directly under the drift is 

ca.rlsbad shale . South of the fault to the boundary of the township, 

beds of the Nepean, }'arch, and OX:ord formations , in that order, 

direotly underlie the drift. 

The thiclmes s of drift along the road in lots 6 to 8 varies 

from 2 to 14 f eet and the elevation of the bedrock surface ranges from 

262 to 285 fe et above sea-level. Farther. south, in lots 13 and 15, 

the thickness of the overburden increases to 80 feet and the elevation 
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of the bedrock surface falls to 217 feet in lot 13 and 211 fe et in 

l ot 15. In other words, the elevation of the bedrock surface has 

decreased 68 feet in 11J miles . This decrease is probably gradual 

rather th8.n a sudcien change at any one place. Nothing is lmovm 

concerning the bedrock·surfacebetween lot 15 and the Gloucester fault . 

· I n tile vicinity of the fault the drift is thin and outcrops are numerous . 

The unconsolidated material exposed along the road is till at 

the north end at the city lirnits and marine clay overlain by various 

thicknes::;es of sand and swamp deposits in the central part. Till again 

occurs along the extreme south part of the road . 

A f ew wells dug in the northern exposure of till are repor ted 

to be yielding excellent quantities of potable gr01m.d water. Most wells 

are dug to the surface of bedrock and some have actually penetrated its 

surface . The first few feet of bedrock is reported to be soft and easily 

dug. A well dug in this <:trea 14 fe et deep , encountered bedrock at 4 feet, 

and is reported to be supplying the needs of an entire farm . 

There is no shortage of ground riater between lots 9 and 15, 

where the drift oonsists of extensive beds of sand overlying clay. In 

this area, the wells are all of the shallow, dug type, ranging frbm 6 

-t,o 14 .feet in depth, and ar e reported t o be obtaining their ground 

water :from saturated sand beds directly overlying the clay. The ground 

vrater , when encountered, was not under pressure and the wells have been 

cla.ssif·ied as non-artesian. No intermittent wells were reported. The 

well at the Roman Catholic school in l ot 15,, con. V (R .F . ) _, was 

constrl:i.cted by dri ving a small diameter pipe t hrough the clay t o bedrock. 

Ground water under sufficient pressure t o reach wit hin a few feet of 

snrface ·was encountered at the conta ct of clay and bedrock. 

Because of the poor quantity of the soil and the consequent 

la.ck of farms , only a few wells occur between lots 16 and 30 at the 

south boundary of the tawnship. These are all of the s11B.llmv,, dug 
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type and are reported to be yielding suff iciont quantities of potable 

ground water for domestic use and for Br'!all farms . 

BASE Lllfr; ROAD 

The Base Line Road runs south of the community of Ramsayville 

to the south boundary of Gloucester township . North of llazilSayv:iJ.lo, it 

extends a distance of approill1ately 1 3/4 miles . It separates Eideau 

Front from Ottawa Front . 

Bedrock directly lUldorlying the drift along the Base Line 

Road is composed entirely of the Carlsbad formation, except for a small 

area at the south end where the Nepean sandstone is brought up by the 

Gloucester fault, which crosses the road in l ot 29. 

A shallow, drift-filled valley apparently exists in the 

bedrock surface at the north pa.rt of the road, and in it few wells 

have been drilled to bedrock. Ti1is is part of a wider valley in the 

bed1'ock surface that underlies thG area between F.arnsayville and Black­

burn in the north- central part of the tovmship. Bedrock was reported 

at a depth of 165 feet in l ot 9, con. VI (R.F. ), a t a point about 

t mile south of Ramsayville, and at depths of 157 and 1 38 feet in 

lot 12, about 3/~ mile farther south. The bedrock surface rose about 

30 feet in elevation in this 3/4 mile . 

Drift is thick along the southern pa.rt of the road. In 

lot 23, con. VI (H.F ~), bedrock was reported at 60 feet but this 

figure is of doubtful accuracy. In lot 20 , con. VI . (R.F .), in the 

irmnec.:i.ate vicinity of the Gloucester fault, bedrock vra.s reported in 

tvm drilled wells at a depth of 97 feet, vrhich cor responds to an 

appro.x:ilnate elevation of 170 feet above sea-level. 

The unconsolida ted material exposed along the road consists 

of sand overlying rn&rLYJ.e clay. The sand beds are par ticularly 

extensiVG in lots 13 t o 15 and 17 t o 24 . All i.ml::.s dug in these areas 
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supply adequate quantities of ground water, chiefly f r om saturated· sand 

beds lying :immediat ely above the clay. Wells dug in areas where the 

sand is t hin, and which are dependent , in part, upon the clay as the 

source of their water supply, are deeper than those in the more sandy. 

areas. Farm wells dug in the clay should be at least 22 feet deep, i n 

order to take full advantage of the maximum lift of the shallow well 

pumps generally in use in the area. 

Sand is the chief source of ground water for Yiells of the 

shallow, dug type along the road between lots 21 and 30, con. VI (R.F.). 

Quantities of potable ground water suffi cient for the needs of the 

present owners are generally obtainable from this material.. Huch 

larger supplies· of ground water could probably be obtained from the 

sand if the need ever arose . 

The most L"llportant aquifer for 1Nells drill.ed along this road 

and t he one from wl1ich the largest quantities of ground water are 

obtained i s the fblack gravel ! l ying between bedrock and considerable 

t hicknesses of marine clay. Wells obtaining their gr ound water from 

these gravels are located along the north end of the road between lots 

7 and 14. The ·water was r eported as ~Jeing under considerable pressure 

when first encountered and to be sufficiently salt to be disagreeable 

to humans but not enough to be objectionable for stock purposes. The 

pressure exerted on the water in t his aquifer is believed to be due, 

in part, to the presence of considerable volumes of inflamnable gas . 

Some well ormers r eport tha t there was sufficient gas present wher e 

the vrell i.-m.s first drilled for it to be ignited and burn for some time 

vrit:1 a r eddish blue flrune ,. This gas is believed to be the accumulation 

of gas seepages from the underlying bedrock formations into t he porous 

materials :Unmedia tely beneath the impervious capping of marine clay. 

A nell r eported t o have been drilled in 1900 and l SOl to 

explore the oil and gas possibilities in the area is located in l ot 18, 
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con. VII (O.F.), near the B:i.se Line Road, on what is now the fann of 

c. R~ Nicholson. Little is known about this particular well except 

that it was drilled to a depth of 1,744 feet and then ah3.ndoned when 

it was thought that all the bedrock formations likely to contain oil 

and gas had been penetrated. 

The gr2.vel beds between the clay and underlying bedrock are 

reported to average 18 feet in thickness. They are thought to be 

glacial outwash material, s:imil.ar in origin to gravel beds immediately 

overlying bedrock in other parts of the township. The generally dark 

colom~ of the material is due to the predominance of grey and bh-1.ck 

sbale fragments derived from local bedrock formations., 

The following is a summary of the depths in ! eet of wells 

along the Base Line Road : 

---· . -- ·----- ---- -·-·· ------· --·---

.. -··· __ _ .. _. _ .. ~t~g- __ _ __ _ _. I._ . ______ -~-~u1e~-- _ . ___ . 

______ I _~~ L c~~ ____ L ________ ·-·-·-----·- ____ _ 
Hi.r1 . 6 I 7 80 

lrax.~6 24 

Ave . 10 16 

---- -----

208 

131 

l:ICiITHEtL ROAD 

The part of the Montreal Road described in this report runs 

east fr rnn the Ottawa cit y lir:iits in 1t20, con. I (O.F .), t o the 

village of Orleans in l ot 4, cons. I and II (O.F.) . The area 

!!'~cussed in this section includGs Hi.a:vmtha Park and the Vehicle. 

Proving Grounds of the Department of National Defence . A brief 
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report on the wat er supply of the Proving Gr ounds was prepared by 

B. R. Ha.cKa;l in 1914. 

Al though the 1 iontreal Road r oughly parallels the stril:e of 

the underlying Palaeozoic bed.rock f onnations, the orderly sequence uf 

t hese formations is much distur bed by faults, as a r esult of which at 

least four different bedrock f ormations directly underlie the drift 

along the road. At the extreme east end bedrock at the village of 

Orleans is partl y the Oxford and partly the Rockclilfe fo rmations . 

West of Orleans, bedrock i s the Rockcliffe and Ot-ts.wa f ormations with 

small areas of St . Hartin. 

The r elief of the bedrock ·surface is r elatively great. Two 

d.rift-fiJ.led valleys are indicated by ·wells separa ted "Jy an area where 

the bedrock outcrops or is thinly covered. One valley is believed t o 

exist beneath l ots 5 and 6, about % mile cast of t he Vehicle Proving 

Grounds. In this area , a well drilled in l ot 5, con. II (O.F. ), 

encounter ed bedrock at a depth of 180 f ee t and a second well in lot 6 , 

con. II (O.f .), at a depth of 192 feet. The el evations of the bedrock 

surface in these two wel l s are 37 and 21 feet above sea-level r espect-

ively. The second valley is thought t o occur beneath l ot 17, where two 

wells drilled t o depths of 237 and 220 feet failed t o encounter bedrock. 

Ii this inf onnation is correct, and there is no r ea son t o believe it is 

not, bedrock surface beneath the deeper hole would be no higher than 

7 f eet bel ow sea-level. This is the l owest elevation found for the 

bedrock surface anyvrhere in the t mrmship . Little information i.vas 

obtained as t o the size of t hese valleys but they appear t o have a 

1 JiacKay, B.R.: Possible Sources of Water Supply at the 
National Defence Pr oving · Grounds , Orleans, Ontario; Geol. Surv., 
Canada, Dec . 1944. 
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general southerly trend and nay connect with the sll.ci.llo-v1c.;r valley 

believed to occur i n the east- cGntral part of the township under the 

Borthnicl: and Russel Roads . 

Humerous outcrops of t he Otta1ra fon1ation occur in the area 

between the t wo valleys , and in this area lies much of the Vehicle 

Pr oving Gr ounds . 

I n l ot 18, the bedrock surf ace rises f r om: east to west soL.0 

1 30 feet in i- mile , and west of these in l ots 19 and 20 alonE, t:':le 

Montre2.l Road the drift is thin and out cr ops numerous . 

The unc ons olidated materials exposed along the Montr eal Road 

consist chiefly of various thickncsses of sand overlyinr; marine clavr• 

In the vride , f l at plain between Ottawa River anC: the i rre gular, north-

facing bluff , which, i n places , closely parallels the road , t he se.nc1. 

overlying the marine clay is thin. The drift is clay till in lots 10 

and ll and 19.and 20 , where bedrock is close t o the surfa ce .. Consider -

able sand i s exposed along the s outh s i de of the road between l ots 4 and 

7 and extends s outherly in a wide band across the Vehicle Proving 

Grounds t o the Blc.ckburn Road. 

1.:C:.ny 1.-ells occur alung the road between l ots 5 and · 10, which 

includes the area between the village of Orleans , t h0 Vehicle Proving 

Gr ounds , and Fiawa.tha Park on Ottawa River . Most of t~1G v:-ells in t~"is 

area obtain water from the drift , Y·:!.1ich i n t l1is area cons'ists of s outh 

of the r oad and a flat clay plain north t o ottawa River# 'l'he clay 

coatains interbeds , of s:L1 t and sand and_ gravelly material below the 

clay lyi:nt; directly on bedrock, and t he se arc the chief aquifers 

supplyin::; nater to the wells . =~ost of the wells arc clug or borec~. and 

are report ed to be capable of yielding fair supplies of soft , sulphur-

ous water. 
.. 

Some of the wells drilled into the [;r a vel beds benea th the 

cl ay rn.ve encountered ground wat er under sufficient pressure to fom 
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flowing-artesian wells . i:vells of this type occur betvreen the 

extensive areas of sand ment ioned above and Ottawa River . It is 

t hought that the sand is the intake area and its greater elevation 

provides the hydraulic head for the flavring-artesian vrells t o the 

north. The sandy area is the s ource of a number of small streams 

draining t oward the Cttawa c.nd evidently contains plenty of gr ound 

vrater. The sand beds do not , lrnwever , appear to be sufficient ly 

t hick for the development of large water supplies by drilled wells . 

A much better ::..ocation for such nells would be in the fla t clay a r ea 

below t he bluff irnmec1iately north of the r oad . 

During the smillle:c of 1951, measurements were made of the 

quantity of nc:ter issuing f:;:om some of the flowing- artesian vvells 

in Gloucester toV'mship. These i:1easurements are given in table on 

page 100 of t his re~rt . 

Ground water from the drift betvreen lots 5 and 10 is 

reported to be of be t ter quality than that from the underlying bedrock. 

The result of this is that nost wells along this part of the road are 

of the shallow, dug type . Only tv1ro Hell s , both in lot 10, are 

definitel y knovm to have penetra tecl bedr ock, and the ground vra ter 

from bot h is reported to be soft ~.mt to have too high a content of 

dissolved minerals t o be fit for drinking. One well, drilled to a 

depth of 308 feet at the Holy Rosary Scholasticate , is believed to 

have encountered the Ottavra and Rockclif:?e fonnatj_ons , and possibly 

the underlying Oxford. The secoaC:. well, used by personnel at t he 

Vehicle Proving Grounds, was drilled to a total depth of 250 feet . 

It vra.s reported to l1a ve penetrated 110 feet of clay and sand. and. 

140 feet of the Oxford formation. . The water is not suitable for 

drinking or domestic use . 

The Ottawa fonnation is close t o surface in l ots 11 and 12 

and, conseque ntly, all but t wo wells a l ong the road in t __ i s a rea a re 
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dr:iJJ.ed into bedrock. The potability of the ground water derived 

from bedrock in this locality is much be tter than that f arther east 

and it is used extensively for both domestic and farm use. 

The thickness of the drift increases considerably in the 

:immediate vicinity of Green Creek and all wells in this area , with 

the exception of one, are dug or bored into the clay. The depths of 

the dug wells range from 7 to 30 feet wit h an average of 20 feet .. 

Bored wells vary from 27 to 42 feet in depth and, although only 

approx:i.mately 12 inches in diameter, are reported to yield potable 

water in sufficient quantities. Nost of the water yielded by wells in 

the clay is believed to be derived from interbedded silty and sq.ndy 

layers. In other parts of Gloucester tovmship where such layers are 

infrequent or· absent satisfactory supplies of ground water may not be 

obtainable from shallow wells. The only drilled well in this locality 

was reported to be 355 feet deep with bedrock encouatered at a depth 

of 136 feet. The wat er was r eported to be soft but too saline for 

drinking .. 

The most satisfactory supplies of ground water in lot 16 

come from comparatively shallow· wel ls dug or bored into marine clay . 

Wells drilled into bedrock or into gravel beds immediately overlying 

bedrock are reported to be yielding ground -water with an extremely 

high mineral content. Ground ·water derived from the bedrock is 

rarely used but that from the overlying gravel beds is used .for 

stock purposes in some places. This suggests that the salinity of 

t he ground water from the ground is not as high as that from bedrock. 

In lot 17, two wells drilled to depths of 237 and 220 f eet, 

respectively, were reported to obtain large quantities of ground water 

from gravel beds beneath approx:imately 175 feet of clay.. The water 

was reported as so.ft and sufficiently potable for drinking. 
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The elevation of the bedrock surface rises vrestward across 

lot 18 and the drift is , consequently, thin along the :Montreal Road in 

l ots 19 and 20, bedrock being exposed in'many localities. Su.f~icient 

ground water f or the average house is yielded by wells drilled along 

t his part of the Montreal Road as well as in the subdiv:i..sion t o the 

north lmmm as Rothwell Heights . However, t he quantity of gr ound 

water available is not unlimited, and car e is exercised by vrell owners 

t o assure an adequate supply at all tines . The depths of twelve wel l s 

in Rothwell Heights for nhich information was gathered r ange from 110 

t·o 312 feet , with an average of 178 feet . The Ott awa formation out­

crops in t his part of the tmmship but t wo deep wells , drilled to 

depths of 308 and 312 feet in Rothwell He i ghts, are believed t o have 

penetro.ted t o the underlying Roc~rnliffe formation befo re sufficient 

supplies of ground water were obtained.. The first beds t o be 

encountered in the Rockcliffe consist of greenish shale . Gr ound 

water was reported t o occur in limestone beds of the OttaT.-a formation 

directly above the shale as well as in sandy beds of t he Rockcliffe 

beneath it. Bedrock in t his area has a shallmY dip t o the south and it 

has been suggested tliat the gr ound water contained i.:1 the Rockcliff e is 

influent seepage f ror,1 t he Ott..'lwa River percolating southi:rc..rd clown the 

dip of t11e beds . The vr.riter believes this unlikely because t he 

Rockcliffe does not outcrop along the river but is covered by t hick 

beds of :i.PJ.perv:Lous Ha.rine clay. 

Supplies of gr ound wat e r occurring in the bedrock, i n lots 

19 and 20 _, are limited, pr obably because that l ocality is cut into 

blocks by several closely spaced vertical faults, each of wh:..ch forms 

an effective seal against t he novement o:f ground water. Each fault 

block must, therefore, r ely upon local pr eci pitati on f or the 

replenishment of i t s ground water supply and cannot draw from some 

more distant source . 
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A well about i lUi1s sonth d the Montl"eal Road, in the 

Cardinal Heights subdivision, close to. the east limits of the city 

of Ottawa, was drilled to a depth of 300 feet . It was reported to 

be a large capacity well intended by the ovmers for use as a •master 

Yralll to suppzy several homes in the new subdivision. 

Most wells along the Slcead Road, which runs north .from the 

l"Jontreal noad to Ottawa River :i.mmedia tely east of the Otta:wa city 

limits, are of the shallovr, dug type. These wells are all reported 

to obtain satisfactory supplies of ground water from the marine clay. 

Two wells drilled to depths of 125 and 150 feet were reported to derive 

large quantities of potable ground water from the Ottawa formation. 

ROAD BETWEEN CONCESSICNS II AND ID (OTTAWA FRONT) 

This road, sanetimes h.'11own as the Blackburn Road, crosses 

the north part of the to1mship in a northeasterly direction from the 

Ottawa city l:imits to the east boundary of Gloucester t01lffiship. It 

intersects the Navan Road in lot 11. 

Along the east part of the road between lots 1 and 12 the 

drift is underlain by the Ottawa formation and farther west by the 

Billings. The contact between these two bedrock formations is a 

1 
southeasterly trending fault that crosses the road in lot 12 • The 

C'arlsbad fonnation, which overlies the Billings, occurs only beneath 

that part of the road inside the limits of the city of Ottawa. 

Depths to bedrock r ange from zero i n the area between lots 

1 and 7, where bedrock outcrops at t he surface, to 118 feet in the 

vicinity of Blackburn where the fault described above is reported to 

occur. Elevations of the bedrock surface along the road between lots 

------- -- - ---
lwilson, A.E.: Ottawa Sheet, East Half; Geol. Surv., Canada, 

Ha.p 413A, 1938. 
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8 and 10 indicate a drop t o the west of approximately 100 feet within 

1 mile . This is believed to be caused by a steep bluff on the bedrock 

surface, possibly at the trace of -the fauJt. Inforr.:ation from drillers 

and comparison of the chemical qualities of the ground water yielded by 

wells drilled into bedrock suggest that the strike of the fault changes 

abruptly from southeast to east :immediately south of the road near 

Blackburn. 

There is probably also an east-facing bluff in lots 18 and 19, 

for the elevation of bedrock surface drops from 182 to 119 feet above 

sea-level within a distance of ~~mile . Bedrock outcrops immediately 

west of t his bluff in the vicinity of Green Creek. The valley i n the 

bedrock surface between the two bluffs is 100 to 130 fe et deep and is 

reported to be f illed with marine clay except for minor amounts of 

· outwash sand or till at the contact of overburden and bedrock. Between 

Green Creek and the Ottawa city limits the thickness of the drift 

varies from 18 t o 40 feet . 

The unconsolidated material e}..'J)osed a long ·the r oad is chiefly 

marir1e clay overlairi, in some areas , by thin, irregular beds of marine 

sand. The easter n limit of t he sand i s lot 8 where the bedrock exposed 

t o the east dips under the overburden. Sand appears on the surfa ce from 

lot 8 we-st to the vicinity of Bl ackburn where it reaches a thiclmess of 

approxinately 12 feet . Till is exposed along the east part of the road 

betv:een lots 1 and 8 where bedrock outcrop!:! or is relatively close to 

surface . T~l and occasional deposits of narine c_l ay aJ.so'occur at the 
! 
t 

west end of t he road near t he Ottavra city liJ,ri.ts. 
I 

The type of vrell f ound along the east part of the road, from 

lots 1 to 6, :depends to ·a considerable extent on the proximity of 

bedrock to the surface. Lost wells are of the shallow, dug type and 

are bottomed on bedrock. Ground ~ater is r eported t o enter the well 

at the contact of the overburden v.ri t h bedrock. Some wells were 
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reported to obtain limited supplies of ground water from the drift. 

Although the drift directly above bedrock has been mapped as till and 

the surface exposures look like till, many well ovme3:'s reported that it 

was necessary to dig through clay encountering bedrock. It is believed 

that this material is chiefly clay till sane .of which may be comparatively 

free of boulders and r ock fragnents. In some localities thin layers of 

clay were reported t o overlie till-like material . 

Some wells dug in . localities vrhere the drift is over 20 feet 

t hick were reported to have encountered thin beds of sand lying 

:i.nnnediately above bedrock. Excellent supplies of ground water are 

obtained from some of these sandy beds, and it may be under sufficient 

pressure to rise some distance in the well. One well 20 feet deep, in 

lot 2, con. II, was reported to flovv during the spring. These sand beds 

are probably not continuous and will not be encountered in all wells . 

Wells along the east end of the road that have proved to be 

intermittent are not sufficiently deep. To assure a greater supply 

of ground water, such wells, and wells that have been described as 

tlow in summer•, should be deepened . The most opportune time to do 

this is generally late in the summer when the water-table is at its 

lowest point. 

The following is a summary of the depths, in feet, of the 

shallow, dug wells along the road from lots 1 to 6 inclusive: 

I Clay I Clay till Contact, overburden I Irttermittent 
and bedrock wells 

l'Iin. 

I 
6 

I 
7 8 6 

J' B.."<:. 16 12 20 ll 
Ave. ll 10 1 2. 5 9 

A number of flowing-artesian wells follow a line parallel with 

the road about ~ mile south of it on a flat, clay plain. These wells 
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were constructed by the owners t o supply ~ater f or their cattie in 

the fields and arc formed by driving a small diameter pipe through 

the clay to the bedrock surface. They were reported as flmving-

artesian, but when examined i..YJ. SepteHber 1952 most of the wells were 

not flowing al though the surface of .the water was only a few feet 

below ground level. 

}l:lrd, cle2.r v:ater in limited amounts was reported as being 

obtained from three wells drilled into bedr ock along the road bet ween 

lots 1 and 6. The casing in these wells has apparently been driven 

sufficiently tight into bedrock to prevent ground water from entering 

the well at or near bedrock surface . The water is, consequently, 

being derived from minute cracks along bedd:lnr; and joint planes :L1 

the massive limestone, none of which is sufficiently large to transmit 

much ground vvater. A brief description of the wells drilled in this 

area is as folloi:rn: 

----------.-,--- . ----
!lo. O,mer 

1

. Lot Con. 

(1) 
(2) 
(3) 

A. Parisien 
E. Guilette 
N. Groulx 

3 III(O .F . ) 
3 III(O.F . ) 
4 III(O.F . ) 

Depth of 
well 

(feet) 

68 
60 
70 

Depth t o 
bedrock 

(feet) 

1 
20 

0 
_ __,,. ________ _,_ ___ ._J ________ --''-------......_. __ _ 

A few, shallovv wells , in the area where bedrock is relatively 

close t o surface , wero dug t o bedrock and then further deepened by 

blasting into the rock. ·The depths of such wells range from 10 to 12 

feet. They are reported t o supply quantities of ground water 

sufficient for normal domestic and farm use . 

There are few wells along the road between l ot 7 and the 

junction of t he Blackburn and Navan Roads. This is ma:2..nly because 

much of t he land north of the road in lots 9 and 12, con. II (O.F.), 

is occupied by the Vehicle Proving Grounds of the Department of 
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National Defence and because the occurrence of extensive deposits of 

sand render the area as a whole unsuitable for farming and truck 

gardening. 

Much ground V'iater is reported to occur in the sand 

immediately above its contact with the marine clay, but it has proved 

difficult to construct a ·well sufficiently deep in this sand to obtain 

satisfactory supplies. Nost of the sand is saturated with ground water 

and is so fluid that it is dii'ficult to dig a well deep enough to obtain 

a supply of water. An example is the well located at the Blackburn 

Protestant School. This well was dug in sand and lined with 30-inch 

diameter, concrete tile. At 12 feet the sand flowed into the well so 

fast that further digging was impossible and only a limited supply of 

water was obtained. 

Information V'Ja.S obtained on some forty-four wells in the 

undulating clay-sand plain that extends from Blackburn west to Green 

Creek. Some of the hores located in, lot 13, con. II (O.F.), north of 

the road, a'long the t op of a 20-foot' clay cluff, have d.ifficu~ty 

obtaining sufficient quantities of ground water from wells du_g in the 

clay. larger supplies of.ground water could have been procured for 

these houses had the Hells been sited back f arther froJll the edge of 

the bluff . The surface material becomes more sandy north of the bluff, 

which, from examples in other parts of the tovmship, would suggest that 

more ground water would be available there. Furthermore, .the water~ 

table should be closer t o the surface away from the bluff. Wells there 

should be dug as deep as pos sible to create a reservoir of free water 

large enough to lessen the chance of a ground-water shortage during 

dry periods or when more than ordinary amounts were required. 

In lots 14 and 15, considerable quantities of ground vvater 

are being derived from shallow deposits of sand overlying clay. Many 

of the wells in this area are in the cellars of the houses , which 
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su[;gests that the sugJly of gr ou..Yld water is plentiful. Farther Trest, 

in lot 15, wells haw been dug t hr ough thin sand beds ii--ito clay. Tho 

Troll has then been deepened by augering a hole into the clay at the 

bottor.1 of the well , thus creating a larger reservoir of free gr ound 

vrater. The need for such a r eservoir does not necessar i ly mean a lack 

of ground wc;-..te r in. the area but rather that the material exposec1
. on t~w 

sides of the well will not yield its water readily. 

In lots 16 and 17, th" ')eds oi sc:rnd overlyinc, the cla~ - 2.re 

very t hin and discontinuous .. The best wells arc ·wher e t11e sand i s 

t hickest . A few shallow wells dug ~rhere there is li ttlc or no sand 

are r eported to be intermittent o.nc~ 2. well 6 feet doGp in lot 17, dug 

in clay, was r eported to be dry. 

Farther west botncen Green Creek and the Ottawa city lir1its, 

shallow, dut; wells are r eported t o be deriving their water supply from 

t he contact of the drift and beci.rock . 

Except for that part of the r oad immedi.:.1.t ely wes t of Blackbur n , 

bcdrocl: directly underlying t~ie drift betvrcen Bl ackburn and Green Creek 

is not a good source of potable ground water . A well 75 feet deep in 

l ot 1 2, con • . II (O .F . ) , 1102.r Bl ackburn, encounter ed Ottawa limestone 

at 50 feet fro:r.i surface . The hard, cl ear water yielded by this well 

is r eported to be coming entirely f r om the bedrock. Just west of there 

i n lot 13, con . III (O .F • .) , a well drilled 106 feet encountered black 

shale of the Billings formation, an6. yields watc1· that is brownish in 

col our and has a strong odour of hydrogen sulphide gas . It is used 

for stock purposes only. A well in lot 15, con. III (O.F.), still 

farther west , reported t o have been drill ed to a depth of 230 feet , is 

yielding wat er with a saline taste and a distinct odour of h;ydro ben 

sulphide gas . Two of the deepest wells drilled for water i n Glouces t er 

tonnship are along the Bl ackburn Road . One , in lot 19, con. II (O.F.) , 

was reported to have been put down to a depth of 332 .fee t. Bedrock, 
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consistll1g of bro"V'ffiish shale, was encountered at 84 feet but the rock 

in the bottom part of the well was r eported to be grey limestone. The 

ground water yielded by this well is clear and fairly soft. A second 

well, on the farm of Emerson Woodburn ll1 l ot 21, con. II (O .F.), was 

drilled to a reported depth of 709 feet . No information was obtained 

about this well except tha t it yields unlimited supplies of~~ar 

ground water. 

It should be noted that the ground water derived from the 

bedrock directly under the drift along the road west of Green Creek does 

not contain hydrogen sulphide gas, which renders much of the ground water 

derived from bedrock farther east unpalatable . It may be that the Carlsbad 

formation occurs here instead of the black shale of the Billll1gs formation. 

Wells drilled to bedrock in lot 22 were reported to bave 

encountered ground water under considerable pressure in sand beds between 

marll1e clay and bedrock. The pressure of the water was sufficient to 

force the sand considerable clistances up ll1to the casing, thus rendering 

it difficult to obtall1 sufficient supplies of ground water. To overcome 

t his difficulty, the casing in nost wells has been driven tightly into 

bedrock. This procedure although effective ll1 shutting off the sand also 

shuts off t he water contained in this material . Consequently, the ground 

water delivered by such wells must cor.ie from bedrock and is~orer 

in quality than that contained in the sand. 

OYRVILLE ROAD 

The part of the Cyrville Road described in this report extends 

:in a southeasterly direction f r om the community of Cyrvil.le across con. TI 

( 0 .F .), to its junction with the Blackburn Road in l ot 22. The length is 

approximately 1 3/4 miles . 
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The drift is compa.1·atively shallow "Vlrith bedrock, consisting 

entirely of the BjJJ_ings formation, rep~rted to lie at depths ·· r~nging 

from 20 to 43 feet. 

The drift consists of till overlain w:,ith thin_, irregular beds 

of clay and sandy clay. The graveJ_ly ch:i.racter of the tjJJ_ makes it a 

fair source of ground water and, consequently, wells dug in this material 

can be · eJtpected to yield satiS.factory supplies frbr.i rel.a ti vely shallow 

depths. The sandy clay also yields dependable supplies of ground water 

to pumpi.rig wells. 

Bedrock surface is flat with a relief of only 17 feet :in 1 

mile. It has been penetrated alonG the road by six drilled wells. The 

sli.allov! wells yield ground ·p.1ater containing considerable quantities of 

hydrogen sulphide -gas but the deeper wells provide v1ater reported to be 

soft vrith only faint traces of hydrogen sulphide. It is possible that 

the black shales of the Billings .formation, which directly underlie the 

drift along this part of the road and Fhich a1'e considered to be the chief 

bedrock source of hydrogen sulphide gas, are thin in this area. If this 

is the case, the deeper wells bave doubtless passed through the BjJJ_ings 

and are obtaining their ground water from the underlying Carlsbad 

f onna.tion. 

Bedrock in this area is not A. good sou.roe of ground water. 

The deepest well, -r.-~1ich penetrated bedrock, was drilled to a depth of 

140 feet and was reported as intermittent. 

The f ollawing is a sumr.1ary of the depths of wells and the 

depths to bedrock, in feet~ along t he Cyrvi.lle Road: 
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- -·-- - - -- -·- -
Dug wells Drilled ·wells 

Depth to bedrock 
Depth in feet Depth in feet in feet 

In sandy clay j In till I rn ·bectrock 

YJ.i.n. 8 5 72 20 

Max. 13 22 140 43 

Aver. 10 10.5 102.5 27.5 

NA.VAN ROAD 

The part of the Uavan Road described in this report starts in 

lot 15, con. II (O.F .) , :iJnmediately west of the Proving GrOlmds, ai.1d 

crosses cons. II, III, and IV (O.F.), in a southeast direction to the 

east boundary of Gloucester tovmship in lot 1, con. IV (O.F .) • 

Bedrock directly underlying the drift throughout the length 

of the road has been mapped as the Otta1ia form.ation1 • However, the 

presence of considerable quantities of hydrogen sulphide gas in the 

ground water yielded by Yrells drilled into bedrock in the vicinity of 

Blackburn suggests that the drift there is underlain directly by the 

Billings. It is possible that in this area there has been a change in 

the direction of the fault separating the Billings and Ottawa fonnations. 

Few wells have been drilled to bedrock along the road and, 

consequently, the thickness of dl~ift in nost l ocalities is unknown. In 

the vicinity of Blackburn, depths to bedrock are reported. to range fran 

50 to 188 feet, being greatest in lot 10, con. III (O.F .). No bedrock 

outcrops were observed. 

1 
Wilson, A. E.: ottarra Sheet, East Half; Geol. Surv., Canada, 

Hap 413A, 1938. 
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Marine sand is the chief unconsolidated materjal exposed along 

the road. It is particularly extensive between Blackburn and the east 

boundary of the township. Sone of the deeper wells dug along this part 

of the road were reported to have encolmtered clay beneath the sand. The 

sand beds decrease in thickness nortlmest of Blackburn and clay is close 

to surface at nany places. 

In con. IV (O .F .), the Navan Road extends southeast from 

the north edge of lot 5 t o the centre of lot 1. Inf onnation was 

obtained on many dµg vrells along this part of the road, all of whi.ch 

obtain their ·water suppl y from sand overlying clay. About 50 per cent 

of these ·wells were reported to hav~ been dug to the top of the clay 

beds. !1ost of _the remaining wells did not reach the clay, chiefly 

because qf difficulties in atter.tpting to pass through the zone of 

' 
saturatecl sand :immedjately above it. It YJas neces sary to dig the well 

into the underlying clay only ·where the sand covering is thin. 

Most of the water supplying these wells cornes from the lower 

feTJ' feet of sand immediatel y above the clay where much of the sand is 

completely saturated vdth water. The few wells that have penetrated 

the clay are reported to obtain limited quantities of water from cracks 

extending dovm into it. In some areas the part of the clay beds 

immediately under the saturated sand bas been reported as soft and 

fluid but in most instances it is solid. 

The wells are all non-artesian, that is the source of the 

ground water is t he zone of saturation below the water-table. There 

is no evidence that the wate:L' is perched although in s or.1e instances it 

may be considered as 1 semi-perched T, where the davmward movement of 

the ground water tlU'ough the sand has been so slowed by the relatively 

impervious clay t hat the water-table is slightly higher than it would 

be if no clay were present. 

The quality · of water from these wells was reported to vary-

from soft to medium hard with no offensive odour except frcm poorly 

constructed wells. 
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The quantity ~s suf~icient for a normal household and no 

pressure system.~ vrere noted along the road. About balf the wells are 

pumped .by band and the remamder bailed .. 

M:in. 
Max •. 
Aver. 

Thiclmess of sand overlyjng marine clay (in feet) 
lots 1 to 5, con. IV (o.F.) 

Lot 1 Lot 2 I Lot 3 Lot 4 Lot 5 -
I 

-
6 9 5 4 2 
9 .10 13 9 2 
7.,5 9.5 I 9 6.5 2 

Depths of 51 dug wells (all in sand)~ .i.ri feet, . 
lots l to 53 con. IV (o.F.) 

Min. 4. 5 
Max. 18 
Aver. 9.5 

No drilled wells were reported along the road. This is 

because satisfactory quantities of potable ground water can easily be 

obtained from the less expensive, shallO'N, dug .wells. 

Most wells located along the Navan Road be_tween lots 6 

and 10, con. III (O.F.), are similar to those previously described 

between lots 1 and 5; , con.. IV ( 0 .F.) ~ The material exposed on the 

surface is predominately mar:ine sand overlying clay. Ground-water 

supplies are chiefly obtained fro:.;1 wells dug into saturated sand beds 

:i.mmedia tely above the cl2.y,, The depths of these dug wells range from 

9 to 17 feet, with an average of 13 feet. 

Near Blackburn, several wells have been recently drilled to 

bed.roe~: to obta:in ground '\'llater for sane houses under construction. In 

most mstances the water is unsatisfactory for domestic use because of 

the hydrogen sulphide gas associated with it. 
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A general log of the ·wells drilled in the area about 

Blackburn is as follows: 

Feet 

0 to 12 
12 to 30 
30 to 110 

110 to 120 
120 to 123 
123 plus 

................. .............. ................ 
• II: .............. . .............. .............. 

sand; some water 
red clay; no water 
blue clay; no water 
bard.pan; no water 
fine , white sand; little water 
black shale; water with ! 

hydrogen sulphide gas 

Two· d1'illed wells in lots 11 and 12, con. II ( 0 .F.), northvrest 

of Blackburn, are reported to obtcl:in excellent supplies of bard1 clear 

grounci water from the bedrock directly i.mderlyi.ng t he dr:ii't. It is 

believed these wells were drilled into the Ottawa formation whereas the 

Bill:il:lgs was encountered ii.1 t hose wells whose waters contain hydrogen 

sulphide gas. 

The occurrence of ground water along the Navan Road between 

lot.s 11 an,d 15, con. II (O .F .), is lir.d:t,ed . The unconsolidated material 

exposed a~png this part of the road consists of thin beds of sand overlying 

clay, whi ch, in turn, is t housht to overlie roclcs of the otta.wa formation. 

Only t hree wells are lmawn along thi s section of the road; all are dug 

and one bas been reported as intermittent. 

ROAD BET'i.'EEN IJO'l'S 6 AND 19, CONCESSION III ( 0 .F.) 

Th.t s road extends from its junction with the Na van Road in lot 

6 southwest along the boundary between cons. III and rl (O.F .), to lot 

101 and hence v:est across con. III to lot 19 where it joins t}1e Blackburn 

Road in the vici.n.i t y of Green Creek. 

The Billings f ormation underl ies the di~ift along the entire 

length of the road. Elevations of !JedrocL surface, r anging f rom 128 

to 137 feet above sea-level, were conputed f or s ome 1-rells drilled in 

lots 11 and 12, and are slightly lmver t l1a.n those in the floor of the 

shallow valley believed to lie beneath the Blackburn Road about 1 mile 

to the north. The t hiclmess of the overburden along t he road is about 
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90 feet. 

Overburden along the road consists of water-laid material, 

chiefly marine clay overlain by irregular . beds of sand. Clay is the 

dominant material exposed between 1ots · 6 and 9 farther west; sand is 

more common .ancl reaches its max:i.num extent between lots 16 and 19. 

Clay is again exposed in the valley of the east branch of Green Creek 

in lots 15 to 18. Beds of out·.iash gravel, up to 5 feet, were reported 

betvreen the marine clay·and underlying bedrock in some localities along 

the road. 

Sand is the chief source of gTound •nater for the dug wells. 

The shallower of these :"Fells reached the l.mdei·lyj.ng clay but fe-rr of the 

deeper wells, because of the fluid condition of the saturated sand, 

reached the clay. The thicL:ness of the sand beds varies greatly. In 

lot 13, they are reported to be at least 23 feet thick but i.YJ. lot 14 to 

be only 10 feet thick. The water from the sand is clear and fairly hard 

and there is enough to satisfy the demands of normal usage. Little 

ground water was reported from the clay. 

Several small springs or seeps issue fr<l'i~ the contact between 

the sand and underlying clay in the valley of the east branch of Green 

Creek. The agg-.cegate flovr of these seepages is sufficient to maintain 

small stream during the greater part of the year. 

Information is limited concerning two drilled wells in lots 

6 to 71 con. 'rJ" (O.F.), but the water from these wells, whose depths 

were reported as 150 and 300 feet respectively, contains considerable 

quantities of hydrogen sulphide gas. It is, accordingly, assu:ned that 

both wells are in Billings sba.le from which at least part of the water 

is derived .. 

Most wells drilled to becl.i·ock are in lots 11 and 12. The 

quality of the ground water has been variously described as soft, bard, 

saline, and containing considerable qu~ntities of hydrogen sulphide gas. 
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It is believed t hat t he wat.er contaminated Y:ith t he b.ydrogen sulphide is 

derived chiefly from bed.roe~ : -rrhe::eas t:1e other YJa ter is chiefly from 

gravel beds lying betHeen the clay a nd bedroc!;:. The quality of t his 

ground water is s:iJnilar to t hat yielded by gravel beds drilled to the 

south along t he Russell and Baseline Roads. 

The log of one ·well in lot 11, the water from which was 

reported as saline, is as follous: 

Feet 

0 to 85 
85 to 90 
90 plus 

........ ........... ~ .. 
it ................... . 

clay 
gravel Yri t h saline water 
bedrock 

The gravel ':>eds underlyi.-21g the clay do not always contain 

ground water. On one farm i;.1 lot 14 four dry wells were drilled into 

the gravel,. 

A well located i n lot 18, con . III (O.F.), at the junction 

with the Blacl:burn Road, was drilled to a depth of 156 feet with bedrock 

reported at 100 feet.. The water from t his well is clear but saline, 

suggesting t hat it is coning fro:_ gr<'.vel beds beneath the clay rather 

t ha n f rom bedrock .. 

SECOND RIDGE ROAD 

This is a short, well populatecl. road that crosses the east­

central p.art of Gloucester toi.mship westerly from lot 7, con,. V (o.F.), 

to lot 15, con. IV (O~F~), about~ mile south of Blackburn Station. 

The road has been called rsecond Ridge Road r pr:ir11arily to differentiate 

it from the Ridge Road (Borthwicl: Road) 1 w·hich parallels it about 

1 mile to the south. Both roads are s :ir11D.arly sit uated along the top 

of a north-facing bluff on the no:cth side o.f parallel sand-covered 

ridges. 

Bedrock directly underlying t he drift along the entire 
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length of the road consists of t he Billings f ormation, but no out crops 

are known. 

Overburden exposed along the road consists chiefly of marine 

clay overlain by irregular beds of sand.. The thickness of the overburden 

as indicated from the log of a well drilled in lot ll, con. V (O .F.) , 

is about 180 feet . Clay is close to the surface at the east end of the 

r oad but is overlc:. in by thic ~: beds of sand along that part west of lot 

12. The extent of the sand there is comparable with that of the sand 

exposed along the Ridge Road to the south . 

The same difficulties are met in obtc'l.ining a satisfactory 

supply of ground water alone; the ' Second Ridge Road ' as in other areas 

where sand beds overlie relatively impervious marine clay. The sand 

immediately above the clay is frequently saturated with water and flows 

into the well making it difficult to reach a depth where a sufficient 

supply of ground ~~ter can be obtained_ It was also reported that in 

some wells where the tile lining was placed directly on the clay, a 

considerable part of the ground water in the overlying sand was 

prevented from entering the well . This problem could be solved to a 

great extent by the use of well screens . 

A number of intermittent, dug wells occur along the east end 

of the road where the sand deposits overlying the clay are thin. In 

such wells the water-taole probably drops in times of drought to a point 

where there is insufficient permeable materialJ saturated with water, 

exposed on the sides of the well to yield adequate supplies of water. 

To overcome this difficulty these wells should be deepened, into the 

clay if necessary, and thus create a larger reservoir of free water 

that would be available when needed . 

No wells were reported to derive their ent ire supply of ground 

water from clay. Large quantities of ground water were reported to be 

available in the thick sand beds west of lot 12. Several small spr ings 
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and seeps, which usually indicate the contact of sand and underlying 

clay, occur along both flanks ·of the ridge. Most of these have not been 

plotted on the accompanying map. 

~ --- ···- ~ ---- - -------~ --- ---·- ·------·-----------· ~---~ -·- ·-- - -·-·---------· 

Thiclmess of sand along the Second Ridge Road 
------- --·--------------~-

(Feet) 
·- ------· - ---------- --~---~---------

Lot 

I Iin . 
IIax. 
Aver. 

8 

2 
0 

2. 5 

9 E ' 11 12 13 

0 No 5 8 No J 

9 inforr.1- 11 11 infonn-
9 at ion 7. 5 7. 5 ation 

Depths of v1ells along the Second 
Pcidge Roc..d (all in sand) , in feet 

Min. 7 
Viax. 15 
Aver . 11 

14 15 

5 9 
5 9 
5 9 

Only one drilled well is lmown along the Second Ridge Road. 

This well, in lot 11, con. V (O .F . ), was reported to be 200 feet deep 

with bedr ock at 180 feet. Although the quality of the ground water is 

saline it is considered adequate for 1rvatering stock but not sufficiently 

potable f or drinking. Overburden encountered in this well consisted of 

175 feet of marine clay overlain by 5 feet of sand . The absence of 

hydrogen sulphide gas, generally associated with ground water f r om 

the black sbales of the :Billings fonnation, suggests the source of 

the wate r t o be either the Carlsbad fonnation or gr avel beds lying 

above the Billings. Gravel was not mentioned in the log of the dri lled 

·well and it is, therefore , assumed that the Billings formation is t hin 

and the well has reached the Carlsbad . 

EIBGE ROAD (DOI'..TH\UCK ROAD) 

This road crosses the east- central part of Gloucester 

township in a westerly direction from lot B, con. VI (O .F.), t o the 
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Ottawa city limits in lot 1 , con. VT (R .F. ). Its west end is about~ 

mile southe2.st of the community of Hawthorne . Most of the road lies 

along the north edge of the crest of an elongated sand ridge . 

Rocks of the Carlsbad formation directly underlie the drift 

along the entire r oad but no outcrops are knovvn. 

Except for small areas where the sand is thin and clay near 

the surface in lots 13, 14, and 15, at the e:;,._rtreme west end, the 

overburden consists of e:;,._rtensive beds of sand overlying marine clay. 

There is no shortage of ground water along the east end of 

t he road where the sand is thick. One well, dug 15 feet in the sand, 

was reported to yield sufficient quantities of potable ground water for 

bot h domestic and farm use . Numerous small springs and seeps along the 

bottom of the bluff on the north side of the ridge indicate the pr esence 

of substantial quantities of ground water. The sand overlying the clay 

is, however, thin in parts of lots 13 , 14, and 15 _, con. V (O .F. ), and 

it is in this area (lot 14) that the only inte1mittent well was reported. 

This well was dug 20 feet alrr:ost entirely in marine clay. In lot 16, 

the thickness of the sand is only about 4 feet, and shallow wells here must 

be dug some distance into the clay to form a large enough reservoir of 

free l"ICl.ter t o provide adequate supplies of ground water. 

Depths of dug wells along the east half of the road betl/lfeen 

lots 8 and 15 range from 10 to 30 feet with an average of 14. S £eet. 

Satisfactory supplies of ground water are reported from 

shallow wells dug in the drift along the west end of the road bet ween 

lot 17 and lot 1 , con VI (R QF . ) • Most of the 111/B.ter is from saturated 

sand beds immediately above the clay. Some wells have reached the clay, 

but in most instances the sand was reported to be too fluid to permit 

digging the well more than a fevr feet into it .. In the spring the 

gr01md along the lower edges of the bluffs , where the contact of the 

sand and the underlying clay appears at the surface , is except iona.lly 
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wet. Small gullies formed by the sloughing off of the saturated sand 

are connnon along the sides of the bluffs. 

Borthwick Springs, in lot 19, con. IV (o.F.), on what was 

once the Borthwick fam, consist of several small springs and seeps, the 

water fr om which was once held in high esteem for its medicinal 

properties.. The springs are no longer in use and vrhen visited ill 

September 1951 consisted of several small neglected pools of water 

situated in a flat, clay plain about 300 feet north of a steep north­

facing bld'f. There was no visible flow to the water, which apparently 

is seeping slowly out of the clay. The water has a saline ta.ste not 

unlite tho.t f rom gravel beds below the clc:.y elsewhere in the tovmship . 

The water for the sprin~s is probably coming either from the underlying 

Carlsbad shale or gra vcl bene;.>c th the clay whose components are chiefly 

shal e derived f rom the Carlsbad. Bedrock in the vicinity of the springs 

is thought t o be about 50 feet from the surface. 

Sand and gr avel beds yielding large quantities of potable 

ground w<:::.ter were reported to 118.ve been encountered beneatD. the clay by 

several wells c.~rilled alonG the road.. However , they are pr obably not 

extensive and will not be encountered by every drilled well. 

The Y1Titer believes that t here are sufficient quantities of 

ground water t o supj_11y a larger nuri-)cr of houses thun there are at 

present along the west half of the road. Ifo"vmver, it must be pointed 

out th2.t no surface drainage oystem that 1muld remove much water from 

the saturated sane~ bods above t11e clay should be constructed. 

Two long time residents of the Ridge Road have stated that 

the supply of ground 1;2 t cr available in the drift was decreased notice­

ably during the past 25 years. Springs that formerly occurred along 

the bluffs have gom: dry, and other areas that vrere commonly wet fo:r 

part of the year are now always dry. 

Seven drilled Trells, all the wells of this type in the 

locality for ·whj_ch information YJas gathered, were reported along the 
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west halT of the P..idge Roe.d between lot 17, con. IV (O .F. ), and l ot 3, 

con. VI (:t .F . ) . The elevations of the surface of bedrock in five of 

the drilled wells appe.rently decreases rapidly along the road east from 

l ot 19, there being a drop of about 100 feet in 1 mile with a corTes-

ponding increase in the thiclmess of the drift . The absence of drilled 

-wells along the east half of the road is doubtless because of this 

increase in the thickness of the drift and the east with which satisfact-

ory supplies of ground water may be obtained from the sand .. 

The deepest drilled well in the locality is in lot 3, con. VI 

(R .F . ), abol1.t 1'-· mile ·· south of t!lo road. This well is 372 feet deep 

with bedrock at 40 feet . The water was reported t o be soft and clear 

with a slight mineral taste . A general log of the well is as follows : 

Feet 

0 to 6 .. ...... sand; ~ some 1-rater 
6 to 30 .. ...... clay; no ·vrater 

30 to 40 .. ....... clay and boulders (till ?) . no water . ' 
40 plus "' .... ... shale ; water at several horizons 

Excellent supplies of hard, clear ground water at a tempc,,.,., ·'· ~ 

of 43. 5 degrees fahrenheit was repor ted from a -well drilled to a depth of 

105 feet in l ot 20, con. IV (O .F. ) . The source of the water was stated 

to be a layer of compact gravel or hardpan below the clay. Carlsbad 

shale was encountered at 97 feet in a we:!..l drilled to a depth of 212 feet 

in lot 19, con . IV (O .F . ) . No 8ravel or hardpan was encountered. The 

water in this well was reportec.~ by the driller t o cone fro:-• the bedrock . 

It is only slightly saline. Slir;htly saline water was encountered in 

another well drilled t o a depth of 186 feet in lot 7, con .. IV (O . F. ) . 

It occurs in running sand undernec:.th about 170 feet of marine clay. 

RUSSELL ROAD 

The Russell Road, which serves as a connecting link between 

the city of Ottawa and the corrnnunities of H8.wthorne , Rrunsayville, and 

Carlsbad Spr ings, is an important road in the east-central part of 

Gloucester tmmship . It extends from the Ott;:i.wri. city limits in lot 2~ 
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con. VI (R.F.), t o the east boundary of Gloucester township in lot 1, 

con. VII ( 0 .F . ) • The road is well populated by farmers and by other 

persons chiefly employed in the city of Ottawa, and there are a 

re la ti vely large number of vrells along it . 

The drift along the Russell Road, as along the Ridge Road on 

the north, is underlain by rocks of the Carlsbad formation . Depths to 

bedrock along the west part of the road, between the Ottawa city limits 

and a point in l ot 6, con. VI (R .F.), about 1 mi le west of t he community 

of Ramsayville , r ange from 20 t o 30 feet. East of this point bedrock 

drops off abruptly and the drift is from 180 to 1 97 fee t thi ck for a 

distance of about 2t miles east of R.amsayville. It then gradually 

decreases until at Carlsbad Springs it is reported to be about 50 feet 

thick. Bedrock out cr ops at only one place, a small creek in lot 4, 

con. VI (R.F.). A well drilled to a depth of 169 feet at Ramsayville 

f a iled to reach bedrock. The elevations of the bedrock surfa ce at 

Carlsbad Springs ar e from 30 t o 40 f eet lower than west of Ramsayville . 

The unconsolidated material exposed along the Russell Road 

consists of marine clay overlain in pl aces by various thicknesses of 

sand. Except for small areas in l ots 12, 14, ~nd 15, the sand is not as 

thick as along the Ridge Road . Ti:.e Russel l Road , in part, lies along 

t he top of a fairly steep, north- facing bluff believed to have been 

formed by Ottawa River when it was at a higher el evation. The material 

exposed on this bluff is marine clay with only a little sand here and 

there and, consequently, few springs or seeps -were reported. 

As the cover of sand is ti1in nany shallow wells dug along the 

Russell Road obtai n gr ound water .t'rom the clay and only three wells were 

reported t o be intermittent. This is in contrast with other parts of 

the township where most wells dug in clay are r eported as Tlow ;in 

summer l or dry for a part of each year. The clay along the Russell 
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Road may not be as massive as elsewhere and may contain irregular l enses 

of siJ.t and fine sand that yield their water content more readily to 

wells. This is true for the clay in the vicinity of Orleans along the 

Montreal Road. 

The water from a few vrells dug in the clay has a faint odour 

of hydrogen sulphide gas. This is probably due to decaying organic 

material carried directly into the well by surface water. Water from 

such wells may be contaminated and should be tested before being used 

for drinking. 

Some farmers.in clay areas have constructed small dug-outs 

or cisterns adjacent to their barns into which excess surface water from 

nea;rby fields is drained by a system of tiJ.es or ditches. Water from 

them is pumped into the barn for stock use. 

The entire water supply for J ohnston ts Hotel in Carlsbad 

Springs is reported to come from a well dug 15 feet in clay. This is 

unusual and it is believed that the source of much of the ground water 

is some more permeable material, such as sand, interbedded w-lth the clay. 

It is possible, too, that the ground water in this well is coming from 

bedrock or gravel beds beneath the clay, the water being under sufficient 

pressure to force it up through t ne clay. 

The northern extremity of a lar ge area of sand south of the 

Russell Road occurs in l ots 12, 14, and 15, and is yielding satisfactory 

quantities of ground water t o seVBrc.l shallow wells dug into it. Most 

of the water occurs in the sand immediately above t he clay. A well in 

lot 14, con. VI (o.F.), on the south side of the r oad is dug 10 feet 

into the sand, and yields enough ground v.ra ter for both domestic and 

stock needs. This water is pumped a distance of 300 feet from the 

well to the house and barn on the north side of the road. In lot ll, 

enough ground water for domestic purposes is pumped from a well dug 12 
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feet in the sand s ome 900 f eet south of the road. 

Satisfactory supplies of ground water are being obtained from 

shallow wells dug on a small sand ridge about 3/ 4 mile north of tbe 

Russell Road in lots 10 and ll, con. VI (O.F.). The sand there is about 

9 feet t hick. This sand ridge contirrues east and passes about 200 feet 

north of the Carlsbad Springs Hotel where it i s f r om 3 t o 4 feet thick. 

The hotel obtains its water supply from the sand, through a network of 

tiles laid on the clay at the base of the sand on the hillside :illlmediately 

behind the hotel. The water is drained into a shallow well at the foot 

of t he bluff and thence pumped :into t he hot el . 

Sand points are not used along the Russell Road. The sanq is 

so fine that it would plug the sc:reen and r ender the well useless . 

Gravel beds containing ground water, and :in many places 

considerable quantities of inflammable gas, have been Anoountiered 
/ 

beneath the clay by several wells drilled along the r oad. The pressure 

of t he water and associated gas comb:ine t o f orce the water up the well 

and at times to cause it t o flow. The water issuing from one flawing­

artes:Lan vrell, in l ot 2, con. VII (O.F .) , east of the community of 

Carlsbad Springs, is coming from gravel beds beneath about 61 feet 

of clay. A second well, in Carl~bad Springs, 150 feet deep encountered 

Carlsbad shale at 50 feet . The water in this well bas a high sulphur 

content and i s believed to come from a different aquifer t o that in 

the first well. 

Wells drilled into bedrock along the Russell Road west 

of Ra.msayville yield water containing both hydrogen sulphide gas and 

dissolved mineral salts.. Bubbles is suing from the water commonly burn 

With a bluish flame . In this l ocality, more potable ground water is 

obtained from tbe upper parts o.f bedrock than deeper. Probably much 
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of the ground water encountered at depth has travelled a longer distance 

through the rock than water near the bedrock surface and has had a 

greater opportunity t o dissolve mineral salts. In neither case is much 

ground water available. 

The water from wells drilled to bedrock east of Ramsayville 

is more saline. In lots 18 and 19, con. V (O .F.), ground water is 

obtained at the bedrock surface by two wells 189 and 200 feet deep 

respectively. The water, although containing considerable dissolved 

. mineral salts, is reported to be sufficiently potable for both drinking 

a.nd stock. 

E:xamples of the hit;l.1 mineral content of the ground water in 

the gravel and shaly bedrock underlying the clay and the pressures to 

which i t is subjected at depth occur in the Vi.cinity of Carlsbad Springs. 

There seyeral mineral springs result from ground water being .forced to 

the surfa ce through cracks in the clay. These springs led1 to the 

development of Carlsbad Springs into a health resort of some prominence. 

At present there are three hotels, all with wells yielding groimd water 

containing d~ssolved chemical salts, in the corranunity. These wells are 

either springs that have been dug out or wells drilled tttrough the clay • 

. ~cellen,t descriptions of the mineral content of these waters have been 

published by Satterly and Elworthy 1, 2. 

1 . 
Satterly, John,and Elworthy, R. T.: The Radioactivity of Some 

Canadian Mineral Springs; Mines Branch, Canada , Bull . No . 16, pt. I, 
pp. 16, 21 (1917). 

2 Elworthy, R • . T. : The Chemical Character of Some Canadian Mineral 
Springs; Mines Branch, Canada, Bull . No . 20, pt. II, pp. 33, 164 (1918). 
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ROAD BETWEEN C -:NCESSivl~ VI AND VII (OTTAWA FRONT) 

This section describes that part of the road between lot 

10 :where it branches off the Russell Road and lot 20 where it joins .the 

Base Line Road. The part east of lot 10 has been described in the 

section on the Russell Roan. 

The Carlsbad formation directly underlies the 9.rift all ralong 

the road. The wide, shallow valley i n the bedrock surface that lies 

beneath much of the central part of the township is believed to · · 

underlie this road and t he drift is, consequently, thick. Bedrock was 

reported at about llO feet in lot 10, con. VII, ( ,_. 6F.), a figm--e 

that may not be true as it was obtained by driving a small diameter 

pipe down through the clay until it stopped. The elevation of bedrock(?) 

at this point is 158 feet abcve sea-level. A well drilled to a depth of 

206 feet, in lot 16, con. VII ( u.F.), did not reach bedrock and in: 

lot 18 of the same ·concession a second well drilled · to a G.e)th of 1, '144 

feet reached bedrock at 200 feet. The second well is on the farm now 

owned by c. R. Nicholson. It is one of the deepest in the tovmship · 

and was drilled during 1900 an( 1901 in a search for oil-be.a.ring 

rocks.. A. log of the well is included in the bacl( of this paper. 

The elevation of bedrock surface in this well is.. about 73 feet above 

sea..:.level. 

Sand is t he most common unconsolidated matern.l exposed along 

the road and, except fcir small areas in lets 10, 17, and 18, constitutes 

the . chief source of ground water for shallow, dug ·wells. Altogether, 

some twenty wells were reported to obtain satisfactory snpiJlies of •ground 

water from the sand. They range in depth from 8 to 28 .feet With an 

average of 15 .feet. 

The thickness of the sand deposits along the road in lot 10, 

con. VII (v.F.), varies and one farmer in the area has had to dig a 

well 16 feet o.eep some 700 .feet .south of his buildings where the sand 

bed.a are thicker than nearer by to obtain his water supply. 
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Much sand is exposed on the surf ace in parts cf lot 14, con. 

VII (O. F.). In this localitj· a well dug 15 feet in the sand yields 

sufficient ground water to supply the domestic and stock needs for a farm 

but is about a i mile north of the buildings. This unusually great 

distance indicated the wide var iation in the capacity of the different 

unconsolidated materials in the locality to J'ield satisfactory supplies 

of ground water. The clay underlying the sand is a poor source of 

water. In areas where the sand beds are thin, some wells have been 

dug i nto the clay, aot with t he hope of obtaining much ground wate r 

from it but to f orm a larger reservoir to store fresh water derived 

from t he thin layer of sand. Clay i s ·che source of water f0r a well 

dug 12 feet deep i n lot 10, crn. VII ( .• • F .). This well yields a 

limited supply of brC'wrlish water that e1:d.ts a sli~ht ndom.· of hydrogen 

sul~hide gas, possibly from decaying 0rgaiU.c material carried i nto the 

well by surface water . 

Excellent quantities of ground wate r under consider able 

pressure wer e reported i n beds of 'black gravel t directly overlying 

bedrock. The water is usually accompanied b y gas that burns vvi th a pale 

blue flame . Because of the hi gh ccnfini.ng pressure the gravel commonly 

comes up into the casing during drilling operations. To cvercome this 

undesirable condition, t he Qrille r is compelled to drive the casing dovm 

to bedrock, and that prevent s t he water in t he gravel from entering the 

well . As a r esult, such well& are entirely dependeat upon bedrock for 

their ground- water .supply. 

The dissolved. r:d.neraJ. co;.1tent of the ground water from the 

'black gravel ' and from bedrock i mr.1ediately rmde:dJing i t is generally 

too great t o allow -Che wate1· to be used for domestic and stock pur-poses . 

Fer instance, a well 200 feet deep i n l ot 18 , con. VI ( _ .F' .), vras drilled 

i nto bedrock. Beds 0 f 'black r~ravel I ccntai1U.ng lar:~e quantiti es of 

saline ground water under pressure were encountered in -Chis well bet ween 

190 and 195 feet. However, in lot 15, c0n. VII (1.. .F. ) , a well drilled 

206 feet through marine clay and into 'black gravel ' yields water that 
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is only slightly saline and can be used by both humans and stock. The 

water is under considerable pressure and rises almost to the surface. 

It is not definitely knovm if bedrock is the source of any 

ground water for wells drilled along the road. . The upper part of the bedrock 

is soft and the drillers cannot be certain as to the exact de~th at which 

bedrock was reached. It has been stated by various well owners that 

limited supplies of ground water can be obtained from bedrock, but no 

information has been received that would substantiate this. 
·' i ', ... 

Ru.AD BETdEEN CuNCE.S0I vlJS VII MID VIII ( vTTA1,A FRvNT) 

This road11 sometimes called the ?i perville Road, e~~tends 

across the southeast part of the township from its east boundary south­

west to the Base Line Roado 

The Carlsbad formation directly underlies the "drift all along 

the road. Information regarding depths to bedrock along the road is 

scanty except at three wells drilled in lots .13 an,d 141 con. VII "( o.F.), 

near Piperville. Bedrock was reported to have been reached in these wells 

at depth,s ranging fr~m 100 :to 1·20 feet., No information was available at a 

fourth well drilled in lot 7, con. :VIII, (Li .F.) • The elevati:ons of the· 

bedrock surface beneath Piperville are 150 to 156 feet above . sea-level; : 

that is about 80 feet h~gh~r than beneath the road separating cons. VI and 

VII 11£- miles to the north. .Apparently the shallow valley in the surface of 

bedrock to the north is less definite here. 

The overburden exposed along the road consists predominantly 

of marine clay overlain by various thicknesses of sand- Clay is close to 

the surface in lot l, . at the east end, where a covering of only l foot or 

2 feet of sand was reported., The sand is 5 to 14 feet thick between lots 

3 apd 7, Clay is exposed on the surface in a small area •in lot 8, con. 

VIII (u.F.).., and also in the vicinity of Piperville. Thick sand deposits 

occur between lot 14 and t h.e Base Line. Road, the greatest thickness being 

in lot 18 wh~re it was reported to be about 12 feet. 
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Fair quantities of ground water can be obtained from shallow 

wells along the road, the most satisfactory supplies being from 

where the sand is thickest. The -~-vater-bearing horizons are at the base 

of t .. 1e sand immediately aocve the clay. Wells dug entirely in the clay, 

for example those in the vicinity of Piperville, ar~ generally inter­

mittent and yield brownish water that sometimes smell.s of hydrogen 

sulphide gas. The lack of satisfactory sup) lies of ground water at 

shallow depths in the Pi1Jerville area is no doubt why there are drilled 

wells in that locc?lity. une farmer has supplemented his eater supply by 

a system of tiles and ditches through which excess surface wate r is 

drained from adjacent fields into a large diameter well dug in the clay. 

The water is used for stock. 

No gravel beds we:ce rep0rted along the road between the marine 

clay and bedrock. These materials apparently exist only north of the 

road Yl1:lere they partly fill the shallow bedrock valley that extends 

through much of that area. 

Plenty of ground YTater; most of which is, however, too saline 

to te used, is reported to occur at the contact between the drift and 

bedrock or in t he upper f ew f eet of bedrock. Two wells were drilled 

to bedrock on one farm in lot 14, con. VII (O.F . ) . The water from the 

first well contained so much dissolved mineral salt that it could not be 

used. That from the second has a saline taste but is sufficiently 

potable to be used by both humans and stock. Neither the c0nfining 

pressures of the water beneath the clay nor the volume of gas associated 

with the water is as great as farther north where the (black gravel' 

was encountered. 

No well was reported to penetrate bedrock very far and~con­

sequently,little is known about t he quantity or quality of ground water 

to be expected from the bedrock. It is doubtful, however, if large 

supplies of ground water could be obtained from this source . 
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ROAD BETVIEEN C.., iJCESSivNS VIII AND IX (OTTAVifA FRuNT) 

The Carlsbad formation is believed to directly underlie the 

drift directly all along this road. 

The thickness of the drift; is not known,, and bedrock does not 

outcrop anywhere, but, jud~ing from the elevations of .... he bedrock 

surface at d:"'iJ_1_cd wel.ls 8.lonr: +."h0 two ro-"cl.s adjoinirg on the north and 

south, it seems probable that deeper wells drilled along the road being 

considered must have pengtrated close to;. i:f not into, bedrock. 

~he overburtlen mq:iosed along t~10 ro'"'d consists chiefly of 

marine clay o-.rer2.8.in by vari'.)US thicknes:::cs of ~anC." The sand is 

thickest along t ln ead, p:i.rt of the road between lots 1 and 7, but 

decreases in thickness to the west and in many localit ies consi sts of 

mere layers of sandy loam overlying the clayo 

All wells between lots 1 and 7 are of the shallow, dug 

type deriving their supply of ground water from the sand. Uost farms 

have two such wells, one at the house acid the other <=>.t the barn., which 

are reported to supply sufficient water for both dom8.'3tic and stock 

purposes. No driD.ed r1el1s were reported from this locality, which 

is a" go"od indication t hat adeC{uate supµlies of potable grou.rid water 

can be obtained-from the sand, 

Clay was reported in all dug wells west of lot 8 where the sand 

beds are thinner. Most of t hese wells are deeper than those at the .east 

end of the road and do not yield as satisfactory a supply of ground 

watero The lack of o-:crlying saud beds to filter the water has resulted 

in some instances in its b eing brown:i..~h coloured and smelling slightly 

of hydrogen sulphide gaso The shallow wells dug along this part of the 

road have been described as "intermittent" or "low in suriimer11 and should 

be deepened if an increased supply is required. 

Because m0st shallow dug wells are inadequate several wells 

have been drilled along the west p.:i::-t of this road" A well drilled to 

a d6.t->th of 90 feet in lot 9_, con" -x (O.F.)s yields large quantities 
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of soft, slightly mineralized ground water, reported to be coming from 

beds of gravel beneath the clay. In lots ll and 13, con. I:X: ( 0.F.) , 

two wells, drilled to depths of 135 and 70 feet respe·ctively, were 

reported to yield ground water too saline to be used. In both wells this 

water is also coming from gravc;l beds beneath the clay. No information 

was obtained as to the depths t0 bedrock. 

With two excepticns all wells along the road between lots 16 

and 20 are of the drilled type. Most of the water encountered· is under 

pressure and rises some distance up t he wells. It is, h0Yveve:t, 

frequently saline and cannot then be used for domestic purposes. 

The information f"r most drilled wells along the road is too 

incomplete to permit a satisfactrry explanation to be made f or the 

considerable variati0ns in the mineral content of the ground water. 

It is suggested that the more saline wate;_~ is probably coming from bedrock 

and the better water from sand and gravel beds between the clay and bedrock. 

Depths (in feet ) of wells al0::i "'; the r oad are summarized in 

the following table. :C..xar.rinati0n of the c olw."11Il for drilled vvells 

indicates t hat t he deeper wells yield the mere highly nriner alized water : 

Min. 

Max. 

Ave. 

Dug Intermittent Drilled 

Sand. Clay All in clay Slightly •' Very 
saline saline 

9 ' ll 12 86 70 

20 24 20 90 135 

:13 I 16 16 89 101 

:i.JAD BETWEEN CUNCESSic,N X (vTTAWA FRuNT) , GLOUCESTER TuVfNSHIP, 

AND OSGuuDE T·vv~1\TSHIP 

This road marks the east part of the boundary between Gloucester 

and usgoode townships. 

The Carlsbad formation directly unde rlies all the drift along 

the road except at the west end where rocks of the Nepean formation have 

been carried up to bedrock surface along the Gloucester fault, the upward 
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projection of which crosses the road in lot 191 con. X (O.F.) • . 

The thickness of the overburden varies from about 90 feet 

along the west and central parts of the road to 43 feet at the east 

end. This variation is not due to changes in the elevation of the land 

surface, which is relatively lined along the road, but to a gradual rise 

in the altitude of the bedrock surface from 161 feet above sea-level in 

lot 13 to 215 feet in lot 2 at the east end of the road. This is 

the highest elevation reached by bedrock anywhere in the southeast 

part of the tovmship and indicates that the vdde, shallow, drift.­

filled valley in .the bedrock surface, known to exist throughout much of 

the east-central part of the tovmship,, does not extend into this area. 

It is believed that more potable waters would be obtained by drilling 

outside of this part of Gloucester township to the south and east. 

Overburden exposed along the road is similar to that along 

the . ~oad to the north between cons. VIII and IX (O.F.). The material 

consists chiefly of a layer of fine sandy loam overlying marine clay. 

Most of the shallow, dug wells along the road are between lots 8 and 121 

where the road is thickest. 

Three drilled wells are knovm to occur between lots 1 and s. 

These wells, all of which are in lot 31 were reported a~ obtaining 

excellent supplies of potable ground water from gravel beds beneatn; 

the clay. The gravel 1Nas described as being 2 to 3 feet ~hick and 

to lie on bedrock. une well penetrated about 8 feet of bedrock, and 

the water is lightly saline to the taste but is sufficiently potable 

for domestic purposes. Bedrock was not reached in the other two wells. 

There are no drilled wells along the road between lots 6 and 111 

which includes the community of Edwards. The sand beds overlying the 

cla~ along this section of the road are relativeiy thick and suf'ficient 

supplies of ground water can be readily obtained from shallow wells dug 
.... . ' . ' 

through the sand to the top of the clay or, if larger reservoirs "are 

desired a short distance into it. 
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The ground water under the greatest hydrostatic pressures 

was encountered in the "well nearest t he Gloucester fault . Farther east, 

away from t he fault, the pressures decrease until finally the static 

level of the water in the wells is several feet below the surface. 

It is believed that the flowing-artesian wells owe their 

presence chiefly to ' the Gloucester fault. The slow movement of grcund 

water percolating south and vvouthwest d0i,.m the dip of the bedrock would 

be arrested by the i mpervious fault zone resulting in an accumulation of 

ground water under considerable pressure along the northeast side of the 

fault. An irregular northeast-facing scarp, which in the south part of 

the township may reach a height of 100 feet, is believed to occur along 

•the fault and would interrupt the normal movement of the ground water 

along the surf ace of the bedrock. This grcund water occurs chiefly in 

gravel beds between the bedrock and the overlying clay but may also be 

present in the upper few feet of bedrock, which in many places is 

reported to be partly weathered and gravelly in texture . Gravel lying 

directly on bedrock is reported to be the principal source of water for 

the flowing-artesian wells. 

Hydrogen sulphide Gas is associated with much of the water 
. . 

from wells drilled close to the northeast side of the Gloucester fault. 

This objectionable gas decreases in quantity farther east but in the same 

direction the amount of total dissolved solids in the wa.ter is reported 

to i ncrease. In l ot 14, fer instance, t i1ere is little hydrogen sulphide 

gas but the dissolved mineral content is high. 

A summary ~f the depths (in feet) of the wells along the road 

·· is as follows: 

==========================::::::=:::=::::::==========================---· l ' 

. l Dug Intermittent Drilled 

1 

.r 
I 

. " 
Sand Clay 

I 

t I 

lllfin. 10 13 11 60 i 
24 40 20 

i 
,~~x. 157 ! 

t 
I 

JAve. 17 19 15 72 
1 
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Between lots 12 and 17 satisfactory supplies of potable ground 

water can be obtained with difficulty. The sand covering is extremely 

thin and wells dug into the drift are chiefly dependent upon the clay 

for their supply of ground water. The ground vvater from wells of this 

type is sufficiently potable for domestic purposes1 but the wells can 

readily be pumped dry and few yield enough ground water to satisfy a 

farmer's needs. It is believed that the best method of obtaining 

sufficient ground water in this area is by constructing l arger dug wells. 

This should be done in the late .srnTuT\e r when the water-table is normally 

at its lowest point. Such wells would provide a r eser-voi r of free water 

for use when shortage might otherwise occur. 

Shallow wells dug in the clay along the road are mostly 

situated near the farmhouse, the deeper, drilled wells being near the 

barn or in the ,,fields where the water would be mere readily available 

for the stock, t he reason being that the ground water from wells drilled 

into bedr,ock has too high a mineral content and too frequently gives off 

a di~agreeable odour of hydrogen sulphide gas for drinking. It was 

reported that even cattle take at least a week to become accustomed to it 

when they are first brought i nto the area. The capacity of the drilled 

wells is, however, large . 

FloVVing-artesian wells, and wellB in which the ground water is 

under considerable pressure, occur in lots 17, 18, and 19 en the northeast 

side of the Gloucester fault. These wells are part of a belt that crosses 

Gloucester and Osgoode townships close to and more or less parallel With the 

Gloucester fault. The most i mportant is that occurring at the Royal 

Cana~an Navy Establishment in lot 191 con. X (u. F.). This well was drilled 

87 . fee:\; to the surface of bedrock and at that depth encountered ground: water 

under suf'ficient hydrostatic pressure to force it 20 feet above the surface 

and to supply t he entire establishment as well as several adjoining houses. 

The volume of water issuing from adjacent flowing-artesian ·wells, however, 

decreased or stopped entirely when this well was drilled. The rate of flow of 

one well in lot 18, con. IX (u.F.), was measured at 21 g.p. h. on August 10, 1952. 
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Comr.mnity Supplies 

The ground-water c onditions of all c0m:rnunities in Gloucester 

township Were i nvesti gated. The two more important, Cyrville and urleans, 

are described in detail below but discussions of the others will be found 

in the ·section dealing vri th t he r0ad on which they are situated. Maps 

showing the location of all wells in Cyrville and 0rleans f or which 

information has been obtained and c0r.1pilati '"'n sheets describing most of 

the wells will be found at the back of t his report • 

. Con_nnuni ty of Cyrville 

The area descri .Jed in this section includes the . communit y of 

Cyrville 1 sho"VVn on the detailed map at the back of the :ceport, and t he 

built-up areas immediatel y adjacent i n l ot s 25 and 26, con. 1, and lots 

26 and 2 7 1 con. II (._ . F . ) • 

The Billings forma;;cion, c0nsisting mainly of da:ck, almost 

black shale with a total thickness of about 200 f eet, directly, underlies 

the drift throughout the area. The t hickness of the drift is rarely greater 

than 10 feet, a nd there are numerous outcrops in lot 25, con. I (o .F. ). 

Marine clay constitutes most of t he overburden exposed at the 

surface. Beneath the clay, a~16. di_rnctly overlying bedrock, there i s in 

most places 2 to 3 feet of stony till, t he stones being principally formed 

of rocks of the Billings f crrn.ation,. Exposu:tes of stony till are a good 

indi0ation that bed.reek is_ close to the surface . Thin layers cf sandy loam 

overlie much of the clay in the southern part of the locality. un this 

sandy soil several large gardens have oeen developed whose produce are 

marketed chiefly in t he nearby ci t:r of uttawa. 

Water wells in the Cy.cville area can be divided .into three ma.in 

t ypes: · (1) wells dug just t o bedrock surface; (2) wells dug to bed.rock surface 

and t hen extended i nto bedrock a few feet by picking or blasting; included ·in 

this group are those dug wells with holes drilled in the bottom; (3) drilled 

wells. These vary greatly in deiJt h, but all derive t heir ground water supply 

from the :aillings fcrmati :; ~1. . The cl.e~Yt.hs of t he 0.1.i.g wells vary from 5 to 55 

feet, vri t h an aveTage of approxi nately l 4 feet, and the deeper wells drilled 
::. f. ' 

irlto bedr rck are 35 to 175 feet deep, vti th an average of 82 f eet. 
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At present there is no great shortage of ground water in the 

Cyrville area. This is surprising when it is remembered that the principal 

sources of water in the area are clay and shale, both of which are normaJJ.y 

considered to be poor aquifers . Geological conditions, too, appear to be 

unfavourable for large ground-wate r supplies. Cyrville is on the north 

limb of a synclinal structure the beds of which have a low, southerly dip. 

The intake area for the ground water is considered to be entirely local. 

une drilled well of unknovm depth was reported to be capable of 

yield.L1g 11 000 gallons an hour. The water from this particular well is used 

both for domestic purposes and. to suppl y a l arge garden. A second well,dr:illed 

140 feet into bedrock in lot 27, con. II (v.F.), was reported to be capable 

of yielding 1,600 gallons an hcur. The water is used f or irrigating a large 

garden. 

The least satisfactory wells in the area are those that have been 

dug to bedrock surface. Some of these were reported to be low in the latter 

pa.rt of the summer and autumn, a fevv having gone completely dry. Suoh wells 

are dependent chiefly upon small quantities of ground water soaking along 

tlle bedrock surface from some nearby outcrop area, and, in lesser amounts 

to a lesser degree, to water percolating downward through the overlying 

marine clay or stony till. They are entirel~ dependent upon local precipita-

tion and, as they draw from extremely small re-servoirs, will go dry 

quickly in periods of little rainfall. 

The quality of the ground water from the Cyrville area is not always 

satisfactory, although a s a whole the water is more potable than in other 

areas where the aquifers are in the Bi llings formation. · The dissolved mineral 

content is cormnonly high and much of the water has a strong odour of hydrogen 

sulphide gas. , Several well owners carry t hei r drinld.ng water da:LJ..y from t he 

city of Ottawa. These undesirable characterist ics are similar to those i n 

other areas in Gloucester tovmship v1here t he ground water is derived from the 

Billings shale. Ground water percolates extremely slowly through this material 

and, consequentfy, dissolves much mineral salt. 

A similar situation exists in the stony till above bedrock. This 

material consists predominantly of boulders and rock fragr.ients of shale 

embedded in a clayey matrix, all of which could yield considerable mineral 
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matter to slowly to slowly percolating ground water. 

The water from a few wells in the Cyrville area was reported 

to be cloudy at certain times of the year. This cloudiness is probably 

caused by fine particles of rock f a~ling into the water from the walls 

of the well, especially during periods of low atmospheric pressure such 

as immediately precedes a storm. Temporary cloudiness commonly occurs in 

·,-.,ater from wells put dovm in fine-grained rocks such as shale and, e]:cept 

f or possible clogging of the 1-..rater pipes, is not serious. The vra:cer from new 

wells is comaonly cloudy for some time after the well has been first drilled. 

This cloudiness is due to fine r ock cuttings disseminated through the water 

and will usually clear up after t he well has been used f 0r a few weeks. 

Community of 0rleans 

The community of urleans is on Queen's Highway 171 some ~miles 

east of the city of uttawa, and close to the boundary of Gloucester and 

Cumberland townships. 

The uxf ord and Rockcliff e formations directly underlie the drift 

throughout the community. Rocks of the Gttawa f ormation outcrop immediately 

to the north and they are separated from the ~xf ord and Rockcliff e by a 

strong east-west trending fault. This fault probably has no effect upon 

the hydrology of the coumuni ty. 

1..;verburden consists predominantly of marine clay interbedded vr.L th 

thin lenses of silt and fine sand. These lenses are believed to be the 

source of much of the ground water obtained by the numerous dug wells 

within the community. 

A steep, north-facing bluff in the clay, believed to have been 

formed during some higher stage in the history of vttawa Rive1·, ·parallels 

the south side of the highvva~/· Wells dug along the base of the blu.ff are 

reported to · be most satisfact0ry dug wells in the community. However, the 

absence of pre8sure s ;;rstens for pumping water from these wells suggests that 

they yield limited sup~lies of ground water . A similar blUff; but at a 

lower elevation, ext ends for a consi derable distance along the north edge of 

the conununi ty. 
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The thickness of overburden gradually decreases easterly 

across the conununity. It vanes from 113 feet at the west end to 

17 feet at the east, with an average of about 41 feet. Elevations 

of the bedrock surf ace rise· gr~cfoally towards the northeast approaching 
'· : 

the.fault mentioned above. The bedr...,ck surface contains a few minor 
;,,, ,. .... 

undulations but they are too small to have much influence on the ground-

water supply. 

Bored wells, large enough tc accommodate tile from 9 to 12 

inches in diameter, are common in the community and yield sufficient 

supplies of ground water for about forty homes . rfost wells of this 

type are bored through the clay until stopped by some obstruction, such 
.. 

as a large boulder or bedrock surface . Adequate supplies of ground water, 

much of it under ·considerable hydrostatic pressure, are commonly yielded 

by the deeper, bored wells. In some localities, the aquifers reported 

are beds of sand and gravel beneath the clay, in others, the bedrock 

surface. 

Bored wells in the community have proved to yield as satisfactory 

supplies of vvate r as more expensive, drilled wells. Ground water can -only 

.. ' 
enter a well drilled in unconsolidated material through the open end at 

the bottom of the casing. If the end of the casing is not in some 

permeable material the capacity of the well is strictly limited. on the 
_; •. =~ • 

other hand, the joints in the tile lining a bored well are open and 

provide numerous pores along the ·whole length of the well for ground water 

to enter. The depths of wells bored in the community vary from 7 to ll3 

feet, with an average of 36 feet . 

Drilled wells, that is, those constructed with a cable tool 

machine, are not common in urleans . Most of them are deeper than the 

bored type, ranging from 35 to 194 feet deep with an average of 76 feet, 

and-have penetrated to bedrock. · The capacity of all drilled wells in 

Orleans was reported to be large, . but except for the '~1ell at the t.,~lea~s 

Hotel none is being used at the present time for more than normal domestic 

purposes. 
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About 50 per cent of the wells in the conununity are of the 

dug-type. They range in depth from 6 to 55 feet, with an average of 

about 12~ feet. The aquifers are chiefly small lenses of silt and 

fine sand in the clay. Few of these wells are satisfactory. Mast of 

them have been dug by the o"Wilers and few are deep enough to ensure an 

adequate supply of water at all times. During a drought many of them 

go dry or the water level drops to a point where the well will yield 

only a limited supply of ground water. 

There are four flowing-artesian wells in the northeast part 

of ·cne commu.ni ty, at the base of a prominent, north-facing bluff. One 

well was drilled to a depth of 75 feet and the others bored to depths 

of 691 52, and 42 feet respectively. The aquifers were reported to be 

extensive beds of sand and gravel beneath the clay. The rates of flow 

and temperatures of the water for three of the wells were taken at 

monthly intervals during the latter part of 1952 and the figures are 

given in a table at the back of this report. The water is fairly soft1 

slightly yellowish in colour, and frequently has a faint odour of 

hydrogen sulphide gas. A fifth well, drilled at the Urleans Hotel, 

flowed when first completed. The quality of the water was repo~d 

to be similar to that of the other flowing-artesian wells. 

The aquifers yielding water to the flowing-artesian wells 

in Orleans are believed to be similar to those tapped by the flowing­

artesian wells along Queen t s Highway 17 1 west of the community toward 

the city of Ottawa. These wells were discussed in the section of this 

report dealing w:i.th the ground water problems along Queen•s ~ghway 17. 

Generally, the quality of the ground water in the urleans 

area is poor. Many wells of all types were reported to yield ground 

water containing hydrogen sulphide gas and much of it with a mineral. 

taste and a slightly yellow.Lsh colour~ 
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Most of the water is believed to come from bedrock where 

' 
it is normally contained under considerable pressure by the thick, 

overlying beds of cla~~ but can be tapped by deeper drilled or bored 

wells Without difficulty. In some shallow wells small amounts of 

water have moved upwards thrcugh cracks in the clay imparting to it 

a faint odour of hydrogen sulphide gas . In two instances, the upward 

movement of ground water under pressure through the clay has formed 

a spring, much as has happened in the Carlsbad Springs area. 

The ground water derived directly from the clay and its 

associated lenses of silt and fine sand is reported to be hard and 

clear. 

The supplies of ground wate r in the urleans area were 

reported to be adequate f 0r most domestic establishments. 1Nells 

reported to go dry or to be low in late summer are gene:cally too 

shallow and should be deepened. Yfater is obtained from dug wells 

either by bailing or by hand suction-type pumps whereas pressure 

sys·c.ems are installed in many of the deeper drilled and bored wells. 

DISCUSSION OF ANALYSES 

Twelve samples of well waters from Gloucester township 

were analysed for their mineral content in the laboratory of the 

Mines Branch, Department of Mines and Technical Surveys, ..__ ttawa. 

l1he samples were taken from iuells ranging in depth from 12 to 212 

feet With aquifers in both drift and bedrock. The samp.J..es taken 

are believed to be representa-i:,ive of the ground water from the more 

important aquifers. The figures are tabulated at the back or the 

report. 

Samples 2 and 3 arn -·of ground water from wells dug in 

marine sand overlying clay. The analyses are similar, allif indicate 

the quality of the ground water yielded by most of the wells dug 
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along the Blackburn Road_, the Ridge Road, and other roads situated 

· along the tops of the elongated, sand-covered ridges in the -east­

central part of the township. The ground water from these .two -wells 

has the lowest total ·dissolved solids of any of the waters sampled. 

· Their chloride and nitrate contents are extremely low. It is evident 

that potable ground . water can be obtained from properly constructed 

wells dug in the sand. It should be noted that 0.2 p.p.m. of fluorine 

was reported from t he water of the Roman Catholic school (sample 5)1 

and none from that at the Protestant school (sample 2). 

Sample 7 is from a well bored 25 feet into marine clay. 

Its total dissolved solid content of 312.2 p.p.m. is well below the 

current United States .federal standards f or 'drir'lk:i..ng -vfa.ter of · 500 p.p.m. 

(1951). Except for the somewhat higher nitrate content, vihich indicates 

that some surface water may be entering the wall, the analyses -of the 

water is comparable with that of other water derived from similar 

material. 

Samples l and 6 are from drilled walls, 71 and 120 feet 

deep respectively. These are reported to derive their supplies of 

ground water froni the contact of marine clay and the underlying 

bedrock. The total dissolved solids contained by the waters from 

these two wells is .fairly high, chiefly due to an increase in the 
:-i .. ; . . 

chloride and carbonate content. The chloride content of the 120-t'oot 

well was calculated to be 526"8 p .. p.m,. This is extremely high for 

drinki.ng purposes and will impart a saJ.ty or brackish taste to the 
. ,'.· 

wc..ter. 

The ground water from the 120-f oot well contains more 
.. 

dissolved solids than that from the 71-foot well, probably because 

it has percolated a greater distance through the ground and has been 
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longer exposed to both overburden and bedrockj and has had a 

greater opportunity to dissolve more mineral salts. 

The 71-foot well is a flow:i..ng-artesian well. The intake 

area is believed to be the high ground to the ncrth and northwest 

of the well where outcrqps are numerous. vnly limited supplies of 

ground water can be obtained from wells drilled into be~ock in this 

area, which indicates that only a small percentage of the local 

precipitation actuaJJ.y penetrates the rock. Most of it apparen~+Y 

follows down along the bedrock surface beneath the overburden and can 

be recovered, some distance away, by wells drilled or bored through 

the overburden to bedrock. 

Samples ll and 12 are from t wo deep wells drilled along the 

Base Ll..ne Road south of the ccD.m.unity of Ramsayville. .The wells 

were reported to be 165 and 208 feet deep respectively. Ground water 

under considerable pressure,, was encountered by both wells .in beds 

described as 'bl.ack gravelt beneath thick beds of marine clay. 

41-rge quantities of inflammable gas were reported to have come from 

the wells when they were first drilled. 

Ground water from these wells is distinguished by a high 

total dissolved solid content, due largely to a high proportion of 
' .. 

sodium chloride. It is believed the associated gases and dissolved 

mineral salts contained in this ground water originated either in 

the bedrock or was dissolved out of pebbles of Carlsbad shale that 

constitute a large proportion of the 'black gravelt. 

The lack of sulphates in these two samples and in sample 4 

indicates that all this water may be from the same aquifer, most 

probably from 'black gravelr. 
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Samples 4 .and 10 are fr9m two _ ~ells, 21.~ and 86 feet _ 

deep respective_ly, tha_t were reported to derive their ground 

water supply from the Carlsbad formation. The total dissolved 
' I • ' 

solid content of the water from the deeper well is considerably 

greater. than that from the shallower, indica;~ing that t~ere is less 

. possibility of _obtaining potable ground wat~r at depth in these 

rocks than nearer the surface.. The high sodium chloride _content . 

of the ground water from the deeper well is similar to ~hat of 

the water from the 'black gravel_s ' 1 represented by samples ll 

and 12. 

Sample 5 is of ground water derived from dolomitic 

limestone of the oxford f crmation; the total hardness (as Caco5) 

of 6?2.9 p.p~m· and the calculated content of magnesium and 

sulph~te a~e higher than that of any other water sampled., and 

compare with analyses of samples of ground water from the Oxford 
•, 

in 9ther parts of the Ottawa-St. Lawrence Lowland. 

The fluorine content of the water was determined because 
. . . - • ' _ . • ,. . '·.:. t. -

of current interest in the relationship of the fluorine content 

of water to the incidence of dental caries in children. The 

proportion of fluorine in the ground-w~ter sa.mpl~s analysed ranges 

fromO to 1.2 p.p.m. with an average of o.65 p~p.m .. The generally 

accepted figure deemed to be the most benef:l.ciiil and least harmfUl 

I,', .. _,;: .t: 



Su..mmary of .funounts1 of Dissolved Mineral Matter 
· .. in Well Vifaters ' from Glbucester Township'; '' . '' 

Constituent Well waters from glacial drift and bedrock 
(12 samples) 

Maximum Average WJin:i.mum 

Total dissolved 
solids 4217.5 ll84.7 171.7 

Silica 17.0 12.3 7.5 

Fluorine 1.2 0.3 . r, ... o.o 

Calcium 134 .. 7 43.7 i.s 

Magnesium 69.B 28.5 0.4 

Alkalis (as Na) · · 1614 2ll 15.5 

· Sulphate 
·~ 

248 56.0 o.o 

Chloride 2056 . 461 ( ~ ':. . : . . 2.2 

. ·Nitrate 40.,0 12.7 trace 

Bicarbonate 668.,6 551 100.0 

Alkalinity 
(as CaC05) 752.4 299 82.o 

TotaJ. hardness 622.4 227 6.1 

- 1:·· 
. _In parts pe'r. m;illion : 

WELL STERILIZATION .. 
2 The follpwing method is recommended to sterti.lize a well : 

2 
Well Drillinj;, Technical Manual, T. M 5-295, Uni-ted States 

Government Printing Office, Washington, 1945. 

mix one heaping tablespoon of chlorinated lime with a-littJ.e water 

to make a thin pa.s~e, being sure to break up all lump~J stir this 

•·paste irrbo •l •• quart o:r water; ~·C!llovi""'the' '11tl.Xture to stand: .""' '"'• •, ro• M A '°' " 
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a short time and pour off the clear liquid. The chlorine strength 

of the solution .is about 1 :pe-r cent: and 1 quart is enough to 

sterilize 800 imperiil gallons of water. · 

.Estimate the . v.olume of water in gallons standing in the 

well, and fe>r each 800 imper:Lal gallons pour 1 quart of the steriliz-

ing sqlution into the well • . No harm is done if too much solution is 

used, .. and it is better to .use too much than too little. Agitate the 

water thoroughly and l et it stand for several hours, preferably over 

night,_ then flush the well thoroughly to remove all of the sterilizing 

agent. The sides of the well above the su-rface of t he water can be 

steril~zed by returning t he water to the well during the first part of 

the f~ushing. Just before completion of the flushing, a sample of the 

water µiay be taken if required. 

To determine the. volume of water in the well, it is necessary 

to know the diameter of the well and the depth of water in it. With 

this knowledge, the volume of water present in the well can be easily 

calculated from the following table and the correct amount of lime 

solution added. 

Diameter of well 
(feet) 

2.5 

3.5 

4.0 

4.5 

s.o 

• 
Number of imperial gallons 

per foot depth 

19.6 

30.6 

44.l 

78.3 
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CONCLUSIONS 

·This investigation is believed to warrant the follovir.i.ng 

conclusions: 

(1) Except in a few localities! there appears to be enough 

ground water e-rerywhere in Gloucester township for ddmestic, 

stock, c:i.r>.1 cori1ri..i.ni ty p"J.~~i:;osc::i . '.'.:here has been ci. S"::irlual 

increase :l.n the am01mt o:f p:rec:.pitation in the last 6 years 

and it is thought 'that, ' wj::t.fr the consequent i ncreased 

recharge, supplies of ground water nill continue to be 

adequ.:i.te., 

(2) Ground vn.ter yielded by 3ome aquifers here and .there 

thr:iugh the J;;ownsbip is not sufficiently potable for 

dqmest.ic <purposes. In some instances; indeed_, the dis­

solved mineral content, usualiy i n the form of sodium ' 

chloride, was so high that the water cannot be used even 

for watering cattle . 

(5) The source of the largest quantities of ground vvater is 

beds of sand an.d gravel lying beneath marine clay and 

. directly on bedrock. · This ia especially true? i~her~ these 

. more permeable materials are in some buried stre'am channel 

or valley,,·lik9 structure in t,he bedr~ck surface~ ' ...... :· 

(4) . The marine cl2.y t:-iat occl:xs at tha surface over much of the 

township is not a goo .::-'. · .. source of ground wat er o In areas 

where suf'ficient supplies of water wera reported from the 

clay_. it i R probable -that much of i t is actually coming from 

lenses o.f cil t and fine sand · interbedded with the clay. 

(5) In areas where there are approximately 12 or more feet of' 

sand overlying the clay, potable water in quantities 

sufficient for domestic purposes can be obtained from the 

base of the sand~ 
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(6) The Nepean and March formations are considered to be 

excellent sources of hard, clear ground water. These 

formations are, however, too deep to be important aquifers · 

in Gloucester township. 

(7) The (Jy,i'ord formation is a fair source of ground water, and 

in most instances can be depended upon to yield sufficient 

ground water for domestic and farm use. 

(8) Sandstone beds in the RockcJiffe formation yield considerable 

ground water to pumping wells, but in some instances they 

may be dry and may even absorb water from the well. This, 

however, is an infrequent occurrence. The quality of the 

ground water derived from the RockcJiffe formation is generally 

good, although in the urleans area some ground vvater, believed 

to be coming from the Rockcliffe, has a decided odour of 

hydrogen sulphide gas. 

(9) The ottawa formation generally yields sufficient ground-water 

supplies for normal domestic use. In some localities, however, 

the rock is apparently massive and lacks bedding planes and 

joint fractures, which are the main aquifers carrying ground 

water into wells from this ts-pe of rock. In such localities, 

wells in the uttawa formation are deeper than .average . 

(lO) Ground water from the Carlsbad formation generally contains 

considerable quantities of dissolved mineral salts, 

chiefly in the form of sodium chloride, and in some 

instances it carries so much that it cannot be used for 

domestic or stock purposes . 
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(ll) Much of the ground water from the Billings formation carries 

hydrogen_ ~phi de . gas .. .and .. is .. not a good source . of ground 
! . 

__ L ..... . water. •. : .... rn.lthe .~ Cyrnlle --area, hdvrever, . some -wells driiled 
. ' ·. . ! I :· i . . ; ·:. '. . t I - ] 

! 4 _ .. 

··±nto--the B:i'.llings a.re reported· to ;Yield laige quantities oi.' 
I i i i I ' I 

I ; I I 

portabl~ ,gr01nd wate1r. I There is a stron~ po,ssibility t~~~ inuch 
I ' 

of
1 
this water is coming fropi the first few feet of bedrock~ 

' 
~12) Th~ faults ~n t~e township are not believed to be aquifersj .. 

I ' i ' 

ra~her they form ari impermeable ba~rier to the m0vement cf 
• I 1 , I 

; : . I ' 

grpund wateir. Flm?-ng-artepian condi t~0ns are thereby. created 

. :j.n
1 

some areas, s:ich: as.}.l ong the Gloucester, fault, and, in others_ 
' i 

....... ..... .. th~ ±'au.it's may cause" a lack. of ground water, such as along the 
. i 

we$t end of. the Montreal Ro~d. 
! 

I 

(15) There are three dis~inct ar~as of flowing-artesian wells in the 
I . 

(~4) 
I 
! 
i 
i 

i I 
i , 

tofriship, all of wh~ch are ~he resup.t of lo~al geo~ogical 
\ ; I I ; I 

cojditi~ns. 1 One of\ these i~ in the! Orl~ans 1 area, ~brth of :the 

Mo*treal Road; t.he ~econd i ~ along the Gloucester fault, _which 
~ . . •'\' - ; ! . l . ! ~ . i ; . 1 1 ' ~ 1 • 

cuts across ! the sou~h~entral part bf the township; · and the· .. l . ' ;, __ ' i . ]·. } ' . .. ' _i · i_ 

trqrd lies fetween rhe River Road apd the ~deau Riyer abo~t 
I . . . . .· . I . I ; . 

1 nr-1e ~out,west of ! Upl~nds ; Airport~ 
I ; 

In .some parts of Gloucester\ to1mship the v.ra·~er-table has 
: I , . ! . . , , I 

i I : · 

drqpped during the iast few l decades~ Some dug wellt:; on farms 

al~ the, 1ver Road, whj_ch [wh~n n}st .~on+iicted felded : 

sufficient ~upplies J of gro~d water \ ha.ve had to be ~ee~:r:ed, 
! t J I } 

· · by drilling 1in- ret:enlt-· ye~rs-;'-·-· 1t Ts possible "tna.t -the ··shortage·· ·· .. · .... 

of water may have been due to an increased consumption with 
' . : ~ •' '( ! 

the installation of pressure systems rather 'than to the failure 

of the existing supply. ' ,· 

,/ ·' 

. ·' 
'· 



Year and 
month 

1952 
July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1953 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

- 100 ... 

Flowing-artesian Wells 

Rates of Flow1 and Ground-water Temperatures2 

Well No. 1 Well No. 2 Well No. 5 Well No. 4 Well No. 5 

Flow Temp. Flow Temp. Flow Temp. Flow Temp. Flow I Temp. 

276.8 75.3 1282 387 62.7 -

176.5 46.8 1091 346 35.7 -
150.9 47 40.2 46.5 1062 47 343 47 61.2 -
132.6 47 33.6 47 1059 47.5 310 47 69.l -
105.0 48 29.7 47 925 48 273 48 76.7 -

100.3 48 28.8 47 930 48 294 48 83.4 -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - - -

- - - - - - - - ..... -
.' 

; 

503 ' . 48.5 83.2 48.5 1254 48 373 .5 48 - -

N.F. - 11.l - 494 49 134.8 48.5 54.2 47.5 

N.F. - 7.8 ... 486 49 110.0 48.5 45.0 47.5 

N.F. - N.F. - 480 49 66.2. 48.5 30.6 47 .5 

N.F. - N.F. - 428 49 22.8 49 36 .4* 47.5 
.. 

N.F. - N.F. - 515 48 . 198 48 47 47 

N.F. - 7.6 48.5 569 48 150.5 48 39 48 

N.F. - 8.0 48.5 580 48 175 48 45 48 

l 
In imperial gallons per hour; measurements taken approximately at the 
first of each month. 

2 
In degrees fahrenheit. 

N.F.: Not flowing. 
t. 

• Well had been cleaned out between readings. 
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REPRESENTATIVE WELL WGS 

The following are logs of representative wells in 

various parts of Gloucest~r township. An asterisk has been 
i 

placed against any format:i.on· . .from which ground water was reported 

to have been derived. 

Well 
number 

1 

2 

2 

2 

2A 

U>t 

18 

19 

21 

22 

50 

.· '· 

Concession 

B.F.(R.F.) 

B.F.(R.F.) 

B.F.(R.F.) 

B.F.(R.F.) 

B.F. (R.F .) 

B.~.(R.F.) 

0 to 77 - clay . 

77 to 82 - ~ravel:/&: : . 

82 to 99 - Oxford 

0 to 76 - <}lay 

7.6. to . 90 - .Mar9_h 

(N.B.) no g~avei be~weent 
clay and March formation 

0 to 30 - clay 

· 50 to 68 ... ; gravel* :· 

0 to 50 - ylay 

50 to 50 - boulders · 

50 · to 100-- Oxford 

0 to 29 - clay 

29 to 30 - ~ravel:i&: 

at 30 ... bedrock 
I 

(N.B.) a flowing-artesian 
well 

0 to 1 - soil 
I ; I 

1 to 15 - qoulder 'Clay 
. ; ;\ 

15 to 20" - ~ravel 11: 

20 to 75 - Oxford* • 
' 

; . 
. ;! 



Well 
number 

2 

lA 

1 

; . 

4 

2 

8 

:~ 

- ·11i- - ·· 

Lot Concession 

29 I (R.F.) 

29 II (R.F.) 

8 Gore (R.F.) 

10 III (R.F .) 

30 III (R.F.) 

_r i_ t . · 

6 IV (R.F.) 

Log 
(depths in feet) 

0 to 42 - clay 

42 to 45 - gravel* 

at 45 - bedrock 

0 to 10 - clay 

10 to 16 - sandt 

at 16 - bedrock 

0 to 16 - sand 

16 to 62 - clay, sand, 
gravel 

62 to 250 - Oxford 

250 to 270 - March 

270 to 460 - Nepean 

460 to 400 - Preca.mbrian 

0 to 1 - soil 

1 to 80 - running sand 

BO to 95 - gravel:A: 

95 to 115 - Oxford• 

0 to 1 - sand 

1 to 25 - boulders 

a 25 to 55 - sand and gravel 

55 to 85- - Oxford (?) 

0 to 5 - sand 

5 ;to 50 - clay 

50 to 80 ~ running sand* 

80 to 85 - coarse gravel* 



Well 
number 

6 

1 

1 

5 

2A 

Lot 

7 

8 

9 

9 

15 

- 112 -

Concession 

IV (R.F.) 

IV (R.F.) 

IV (R.F.) 

IV (R.F.) 

'·,, 

IV (R.F .) 

.. Log 
'(depths in feet) 

. ·-· --··-.--·-. ~ .I w 

' 

0 to 32 - sand 

32 to 36 - water graveli 

36 to 75 - sand 

75 to 77 - water .gravelt 

77 to 98 - sand 

98 to 122 - Car ls bad 

0 to 10 - gravelly clay 

10 to 50 - grey quicksand* 

at SO - black gravel! 

0 to 2 ... loam 

2 to 30 .... clay 

SO to 32 - gravel~ 

0 to 10 - sand 

10 to 57 .. soft sandy clay 

57 to 60 - gravel and clay 

60 to 68 - silt, clay, gravel 

68 to 78 ... silt, :Sand, gravel 

7.8 to 82 - sandy '.clay 

82 to 87 - grave~ and clay 

8 7 to 110 - Billirlgs (?) 

0 to 3 .. loam 

3 to 22 - blue clay 

22 to 35 fine, grey sand* 

35 to 86 - shale 
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Well Log 
number Lot Concession (depths in feet.). 

4 10 I (O.F.) 0 to 65 - clay 

65 to 100 - -. Hardpan 
; 

100 to 250 - Oxf ord:A: 

1 ll I (O,f .) 0 to 15 - drift 

15 to 140 - Ottawa-St.Martin 

140 to 245 - Rockcliff e 

245 to 520 - Oxford 

520 to 545 - Mareh 

' 545 .to 558 - Nepean 

6A 16 I (O.F.) 0 to ( .?) - .drift 

(?) to 160 - Ottawa 

- St. Martin 

160 ;to 300 - Rockcliffe 
! 

300 to 343 - Oxford (?) 

8 19 I(O.F.) 0 to 295 - Ottawa 

295 :to 306 - Rockcliffe:A: 
' 

9 10 III(O.F.) 0 to 14 - :Sand 

14 .to 97 - clay 

97 to 100 - fine, white sand* 

100 to 160 ... Billings* 

5 11 III(O~F.) 0 to 85 - ·clay 

85 to 90 - gravel* 
. . 

at 90 - Billings 
.. 

4 14 III(O.F.) 0 to (?) - sand 

(?) to 80 - clay 

80 to 85 - gravel 

(N.B.) no water encountered 
in this hole 



Well 
nt.lIIlber 

1 

1 

u 

SA 

2A 

lB 

4A 

Lot 

20 

-· r · 

21 

11 

19 

17 

19 

1 

- llf-

Concession 

III(O.F.) 

III( O~F.) 

IV (O.F .) 

rv -(o.F.) 

V (O.F.) 

VI (O.F.) 

VII (O.F.) 

Log 
(d~pths in feet) 

0 :to 4 - sandy soil 

4 to 58 - blue clay 

58 to 66 - fine sand 

66 to 120 ~ Billings 

0 to 3 - sandy loam 

3 to 38 - blue clay 

38 :to 40 - gravel* 

40 to 84 - Biliings* 

; Ji.. 

0 :to 5 - sand 

5 to 180 - clay 

at 180 - Billings* 

(N.B.) water also at contact 
of clay and Billings 

.. 

0 to 10 - red sand 

10 to 97 - blue clay 

97 to 212 - Carlsbad (?) 

O to 180 - clay 

180 to 200 - Carlsbadt 

0 to 190 - clay 

190 to 195 - gravel* 

195 to 208 - Carlsbad 

(N.B.) water under consider­
able pressure 

0 to 80 - clay 

80 to 90 - sand and* gravel 

90 to 100 - Carlsbad 

(N .B.) water very saline 
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Well Log 
number Lot Concession (depths in feet) 

' 

vii :(O.F.) 
"' ' " ..... H 

i:.. overburden, 1 18 0 to 204 
chiefly clay 

204 ,to 469 - Carlsbad 

469 to 544 - Billings 

544 ,to 1,044- Trenton 

1,044 to 1,144- Black River 

1,144 to 1,294- Chazy 

1,294 to 1,494- Beekm.antown 

1,494 to 1, 744- Nepean 

1 3 10 (O.F.) 0 to 14 - clay 

14 to 16 - sand* 

16 'to 41 - clay 

4l :to 43 - gravel* 
. 

at 43 - Carlsbad 
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Comp:Llatiqn. 9:f Well .Data 
·' 

The f ollowing abbreviaticns were used in the accompanying 

compilation s~eets of well data: 

Concession: G.F. ottawa front 
Rideau front R.F • 

... ·· 
'."rype: Brd. - bored; D. - dug; D. D.H. - diara0nd drill 

hole; Drl. drilled; Spr. - spring; 
Spt. sand point. 

Depth to Water Surface : M. - measured. 

Aquliert · 

" ., 

!' 

Quality: 

ljse: 

: 

l 

: 

\1 

i 

~ . 

Al. - alluvium; c. 
till; G • . - gravel; 
S. - sand; S. T. 
- stoney, clay till 

,·:· 

- clay; C.T. - clay 
G.T. gravelly till; 

sandy till; s.-c .. T. 

(N.B . ) Symbols such ass . le. indicates that 
t he ground water occurs at or near the contact 
of the t wo mat erials . 
Ca: - Carlsoad f ormation; Bi . - Billings 
forma:l;i on; ot. - uttawa formation; R. -
Rockcliffe formation; ux. - Uxf crd formation; 
M. - March format ion; H. - Nepean formation; 
B. R. - bedrock. 

c. - clear; Cl. - cloudy; H. - hard; I. -
ironey; M. - medium hard; Min. - mineral 
taste; s. - soft; Sal. - salty; Sul. -
sulphur; ii Sample taken f or chemical analyses. 

B. - baths for medici nal purposes; 
D• - domestic ; G. - gardening; I .. - irrigation; 
M .. -.municipal; N. - not used; s . - stock. 

' " 
" . .. 

~· --
,_ 
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