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INTRODUCTION
Purpoce of Study
The grounlwater survey ot Invernass, Vova Scotis was conducted in
order to evaluate tha potentlal resarves of subsurface watar in this
area, and to determine the fenaibility of utilizing them ae a soures

of water supply for the town.

Area of Study

The map area is located at Invernesa, Nova Scotia along the north
coast of Capo Breton Island., It ia approximately 3.2 sguare miles in ares

and has the follewing coordinatas! 61015' to 61°20" west longitude and

o o
U6°09% to 46 15" north latitude. The town of Inverness is located at

tho north end of the study area on the Gulf of St, Lawrence,

The arsa of study is divided into two nearly squal parte by &
north-gouth treuding valley now sceupled by the Broad Cove Hiver, This
lowland area 13 bordersd on ths west by the Mabou highlends which rise to
an elsvation of 1000 feet and t» the east hy highlands with an elevation
of about 750', A fresh water lake, Leake Alnglie, psocupies the Southeast

sgction of the map.

Scope of Tavestigation
The investigation at Inverness consisted of the fellowing!

a} mappinz the Pleistocens deposits in the Inverness area,

b} interpreting the informaticn derived from twenty-four test

holes In the area,
e) interproting the resulte of twe Pump tests in the study araa,
evaluating the potential groundwater supplies of the Inverneas

arca from all availladble information, and




o) suggesting & plan eo'meet;thé present demand for water in

the town.

v

The Plekstocene Geology was taken in nart from the earliar work of
P :

G. Hﬂ&hel 1nitiatad in 1955- The praﬁant program conliuted of field

vuudies condmktad over a four day period in combi nation with aerial

pheto 1nterpretation.

The present ‘water supply at Invarnenn vas reviewed and the town’

neads auuslsed with tha’ co-operaticn of the town luperintendant. A

gansrali:ed groundwater u*ililation progrnm s luggeltad aftor roviewing

all available informatinn.-_ﬁ

" GEOLOGY .

Materials
Bedrock Bedrock does not outerop extensively om the map ares, but well

loge indicated shale and siltatone of Gerbonifersus ége. nghiy Jeinted

diorite is expored along the east escarpment of.Maboﬁ*highléndl.l Near

Glenville black fiesile shale and impure landstdna'of the Caﬁio“group

{Goological Map of Nova Scotia, 1965) 18 expoaed on the highland area,

Eighty feet of bedded aandstcne and conglomarate iu expoued anprozimatolv

one mile saat of Invarnena. A hedronk contaur map wag- drawn by a. Eughee

using well log data and is geen I~ figure I,

Flag! gj 7 ]] A ¢laysy to tilty till cavers approximately 50 parcsnt of the :":i;'

wap area. ‘The till is only afew feet in thicknaas on the highlands buz

e:ceedn 18 feet on the valley nidaﬂ. In goneral “hie ti11° directly cverliss

bedrock but in the northeast corner of the map aros i thin £11] layer

overlies sand. Test hole boring mumber 11 indicatss thgﬁ more than one
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t111 sheet may bs present in the valley ard the total till thickness

may excesd Lk feni, | . R

MVMMJ. Glncml f1lur lal material occurs &
valley fil1l and as kames in thu map area. Exﬁouuress of glarial 'luviai
medium sand neléum exceed ten feot in thickness in the vallay. H‘ell 1055
indicate that this unit ) thickest in the centre of the wa.llay whera it
may ¢ eed 150 fast and hucrsmea thinner towarr}s the h! ghlands. ‘[z: the
hummocky arez to the east cf Strathlorne ice contact gmve'fn amd sanda
form kames end exposad thickneases iu escoss cf thirty feet are ‘eommen.
St eeply dippir\g internedded madium grav-l ami s&nd ia vinil»w in severalt

gravel pite in the area-. Ice cuntact ma%eria] 1is al:!o fouwid northe&nt of

Inverncss whers 25 of ‘medtusi to coarse sand and medium grivel i&izpoud
in & gravel plf'. In this 'alxpésﬁre géod. utfa't{ficaﬁioﬁ "su‘ggnst' that z’thé_
direction of flow wag ﬁéftﬂiiﬁd‘ toward the aaa. ‘Th'e\i]ﬁéralu‘re"dﬁpoﬂtﬁ;
of wodium sand ox the Mabouw highlande maet also be interpreted as ice.

gontact materlal,

Leguatrine gapd This unit s found near the ghore of Loch Bar and eyw
tends as far as % mile inland. Augur holes indlcate that mediun eand -

ig the most abundant paterial present although some silt was alse found.

The thickness of thene depovits could not.be determined due to lack of . -

expogured and tewt hoies.

Zecent slluvign The slluvium in the map area is compesed primarily of
mediwn wilty brown sand with occaslonal pebdler. The most extensive deposite
of thig unit are along the underfi: streams in the valleyr where wids flcod

plains have developed, Since glacial fluvial sand and gravel underliea




the elluvium, the thickness is difficult to determine from well logs.

Soolegls History

The Tollowing piotura is auggestad as ona 7 :88ible explanation fo:
the materiale encountered and geomorphological features observed in the
map BTea.

. The contlnental iuw sheet advaroed into the Inverness area initlally
following a pz‘a-.e.tist‘!,ng bedrock valley now occupled by-'gIaciulr-ifluvial
material. At this time the channel was T ohably deax.mned and 'wider‘:ed
ag indicated by the :“ci'un.caated spurs 2long ths east side of the 'Ha‘ﬁbu
nighlands, The oceurrense of alternsting brown and gray 4111 leysra in
tesy hole logs nu.ig(;és‘ﬁ .that saveral readvances may have taksn place
with intervening etages when the ti1l was exposed to oxidatlon. The
oceurrence of ti11 om the Mabou highlande indlcates that the minimum
thickness of the ice in this area was about 1000 feet.

Initially the lafgé quanitites of meliwater wore ghanneled northward
along the Broad Tlover River Valley to an outlet at Inverness, The dsvelop~
ment of the extensive kame deposits &t Strathlorns, hdwwar, partislly
damnted this ch'u:.:nel ”tlo an elevaticn near 250 'faeut. Ttﬁs waa soffiztens

to permlt drajinage along a channel to the southwest toward Mabout Inles,

as woll as toward Infe-rn'eaa through the small northesouth trending channel
about 1% miles nbz-‘:fhaaat:of Stréthlorne. Wher ice moved from the Margaree
river channel to 'thez east & lower outiet was avallable and the "Invornesa
and Mabow outlets were abandoned., The prea;snt Iake Ainalie now drains

slong this channel o the enat of the mep ares.

HIDROLOGY

Water Supply in the Town of Inverness

Prepent Roquirements Tho town of Inverness has & population of 2100 and




“pdpa™

twe hospitals are situsted in 1t} “The total estimated water cohawaption '

in the tewn is 85,000 gallons per day, Ths town is an sconomicilly dew

presaed area and new demands on the wayar supply are 1ikely to e modera{;a.' ‘

Ljﬂ_ﬁm_ulz_mj,m "The town is nuppll&d by & gravity flow dem and
reservolr iyatem conatmctnd in 1901$ The dam is located about two miles

southwest of the town, It _11! & concrete dem seven foet high and about

gixty feet acrons h’iﬁihinghbiﬁﬁt’: :fsooo"gai1'ons of water. Tho water iz° -~

carriad ahout one mila in Py six inch pipe toa rock 11nac§ ruewoir 1hich
holds about 750, ODO gallonn. Jl head of abo-.a 250 feet 1- devalopect from

the reservoir to the tcw_n _grhqre i prensure on the llini;'._is::.l.ar..') pel,

EYJMQE_QLMMM The presunb mpply meete the town's nosds
for moet of the yaar but problemn dwelop dm-ing a dry summer anrd in the
winter. In the gummer the da'.med treek dose not supply sufficient water
to meet the needs of the town and & plea o reduse consumption v often
necessary. In the winiter taps must be left running to provent pipss from
freezingy in areas of the Sowni This increasad -lemand 'cam.-mt be met by

the j'peline from the dam to the reservolr and & whortage rasults.

Evaluatich of Meterisls ag Acguifers
Badrock The highly jointed dlority may have sufficient permeability &o

act as & limited source of water. The dpparently small emount of runoff .

supports bedrock permeability anc gravity flow movement in this wunit.

Since no test wells were mide into bedrock 1ittle information is available

for the svaluation of the remainlng bedrock units.

gaturated to within a few faet of the

Glagisl T11) The ti11 is generally




v ¥ gRCEETR

T T O

el biiee

6
surface and msy dct as a source for 1imited domestic supplies particular-
ly if sand lenses are encountered. The low permeabllity of the till
due to compaction end a high ciay content would limit the use of
this unit as an aquifer. The actusl permesdility of till could not
be evaluated slnce pump teats on this unit wers not considered

economically Jjustified.

Glecial fluvial gand and gravel Kemn dapopity in general would not pra-
vilde the large gquantities of groundwater that would be anticiputed from
their high permeability. Their limited yieid is due to the lack of
development of groundwater mounds which results in a small saturated
thicknese.

The yalley fi11 doposits provide the most promising aquifera,
The great thickness (greater than 150 faet), high permeability, and
nigh stobie grevndwater level in this unit indicates that 1t would
provide large sustuined yields sufficient for munieipal wapplies.
Two pump bYestn wers condncted on this sguifer in 1865 and following
information was derivéd fruym them:

1) ot site mmber 1{ses geologic map) a safe sustalned punping
rate of 670 imperisl gallons per mimte was caleuwlated for a
swenty year period,

2} at olte number 2 (seo geologle mep) & safe muaplng rate of
1000 imperiel gsllona psr mimite wag caleuwlated for a twenty yeer
period,

1) chemlcal analysis indicated that the water contained 212 ppm
total disgolved solide and 2 hardnens of 78,0 ppm.
The ahove inforashtion suggeste thut the aquifer nt elto number 2

would provice m suitable sustained yield to supply the requirements

T




of the town of Inverness, . .

. . . ‘OONCLUBIONS

Reconmended Iocation for Well

The investigation of fh"‘a'.Iiiv.e_r'na'u ‘ares and the pump tests conducted

indicate that,'the‘Vallﬂ?.ﬂl:_t",a.qﬁifer will supply the quentity of ground-

water required for tha‘tb\_’m of Inve:heu. Chemicel analyses suggest that

the grotundwater 4s veryi._nim'l‘ar- in hardnees to the pregsnt supply amd of

guitable quality for domestic use. & properly screemed and developed

well should be lecated near well sit'é number 2, An sbaervation well

should be located between e pumping well and the sea to glve advanced

warning of saltwater intruaion. alt!ib_-ugh this problem is not likely asince

the pump will be used only for short periods of time. $ince sewage is

chatneled threugh ar open diteh in the town, pericdic tests should he made

on the pumped water to indicate any pollution of the greundwater.

Agcopmended Fall Soeoifications

ks ipdica*sd in the letter of Jamuary 12, 1966 %o the Secretary~

Treaguver of the town of Inverness, Mr. J. Jones suggests the following

well specificatlonst
1) an € inch dismeter well should be drilled to a depth of 100 fest.

arsen should be installed in the Q0-100 foot

& stainless steel well B

ipterval with & slob opening of #20 or #100.

2) The well should we dovelopsd and pump tested for o minlmm

pericd of 73 hours.

Ivaiua An A Tna WB.E
suggestion to the dsvelopment of & supplementary

An alternatlive




groundyater supply s the. construction of & new dem or the enlargement

of the present one. .' There 'i.a"'nu.‘ tndicat ion, however, that the present
flom of the demmsd atresm 1s sufficient ‘to supply the town demand., The
new dam, 1‘o1'.\81!31’01'eY lmﬁsf be large enough to capture spring flood water
sufficient to nppply the ﬁdv.a‘m through the summer drought, It is unlilely
that a dsm of t.l':i.s magnitude could be economicelly justified. The new
pipeline that would be mecessary to supply the increased winter water

domand would be a further expehse.

¥ater S 55
The ahove mentloned well should be inetalled as an auxillary supply
to augmeni the low pummer flow and the high winter demand, Buch s well

would require no new pipeline and wonld provide a reliable source of

water when the present system was inadeguate.

(]
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Pupp Test Rogulfe , Site Number 1  Site Number 2 .
Thicknees of gsand and gravel 120t 155'.' C
Depth of pumping well 100+ 100t -
Dlameter of casing and well scresn 64 6"

Length of well sereer 10t 10t

Siee of woll scTeen 20 elot 20 'sint
Deﬁth of ;creen . #5~09 90w100
Static water level = 7.9 73
Punping rate {Q) s 150 1GPM 305 10R
Calculated trensmissibility (T) 2.0 x 10* gpd/et. 1.3 x 10%epa/tt, .
Storage coefficient | 1;12'::”10_2' ' 50 x 1073 A

670
Safe pumplng rate St IGFM 1000 IGHM

Chemical Anslysip (ppm) Note! = - indicates ion is not recorded in analysis
Calcium 102 24,3

Megnesim 19 k.2
Sodium -7 11.8
0.07 0.04

Iron Totel

Manganese - - Trece
Sulphate 13.5 6.8
Chicride 16.5 26 .6
Nitrate Trace B.0
Total hardness | 120 78,0
Total dlssolved solids "120 2'12.

| 7.48 7.3

pH valuse






l invemol'a Pfajln'ot'; Aug. 1965 4 0. H. :Hﬁghd

Dnrins the mnth of Anguut, three dnyu mo _pent K
' mapping the surfieird doposits in un srea between' the o

of Inverness and Lnke Ainulie. This work wag unrr.lcd out G

uaing exposures in rosdside ditehes and on photol.““ 3

avedlable were oetomic dsta gathered by thn-}'avh-So&t.i.; :
Rsnmch Foundatdon nnd 101;3 of teat holes drilled by the
Nova Sootia Dept. of Minu. S

The primry purpose of thia pm:jﬁc‘h \‘vurt'o ducriba .
the distribution of mand end gravel depositc :Ln-tho aru.. to
that en estimate of the gmtmdntar Tesourcs oould ba mdo.

The following :nps were madss

a) Surﬁ.einl geology
b} Bedroock tépography
o) Drift thickness

Ao ineluded are rour profiles of the drift soqumce ‘
‘aeross the valley. _ - _ o

The drift thi;clg';esﬁ ®ep wes comstructed hymbtrscthg __ L
the elevation of the ground surface from the bedrock topognphy .

. map, Lack of metordals and proper sosls upn-,ﬁﬁé‘:it'iﬁpds; '
tihle to do this nccuratnly and winor emru are- preunt in
the drift thickness mpa. ‘The same is alao tmo to e lulla-
sxtent for the bedrock topography map, These errors are proe
bakly not great enough to detract from a caloulation of water

TeROUrCat,




The

the Inverness ares were notioceds

1)

2)

3)

a2

following points regarding the glactlsl goology of .

Moat of the ti11 has a silty alay matrix; however,

rdnor exposures of 411 with & serdy matric werae |
found, This sandy t11 was not seen in thiok
sections or good expopures and uay have besn
colluvium or washed material. o

The dréf . cover in the sres iz gemerally thin
axcept 11 the main bedrock vellies where oone
sldarit v thicknesses of sand snd graval. wers
sneotn.ered in drilling sand in kewlo arsas,

the largest of which iz West of Lake Alnszlie,

The dreinsge suggested on the bedrook topogrephy
map 15 not entirely satisfactory, however, the
following points asem obwious: o

a) An sotive chammel vas eroded odther into
or out of Leke Alnslie, .

b) The mein bedrock channel wae eroded efter
the ohannel into Lake Ainalie

o) Restristions in the bedrock .c‘mmnols
8oem Loo narrow. '

d) Kemes on the valley sides suggest that
the glacial ioe in the vallies was the
Jast to melt. )
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CANADIAN PLANT AND PROCESS ENGINEERING LIMITE ]
CONSULTING ENGINERRS B

PIrT STREET
PORT HAWKESBURY, M, 5,

‘

March 25, 197

1

[

Chief of Groundwater Section,
“Nova Secotia Department of liines,
~“Provinecigl building,

“Hollis Street,
-~ HALIFEX, Nova Scetia

ALTENTION: iir Johkn F. Jones

Gentlemen:

kE: Inverness Water Sup:-ly

ile are presently engaged by the Municipality'bf S
Inverness to carry out a water supply study for the Village of.
Inverness, _

We understand that the Department of liins carried out.a
well test in the Viliage of Inverrs ss Some years &go.. e would
appreciate receiving the flow data and chewical analysis from
this test should it be available. In adaition we would like
your opinion regarding the necessity of further testing,

Yours very truly,

4 ’ Tl

H.n. Fougere,l, Eng., o
Canadian Plant & Frocess Eng. Ltd.
Fort Hawkeskbury, Nova Scot ia

HAF fag
CC: Iiles

CTELERHANE:
SOR BT O8]




‘ nrcﬁm-rﬁm OP:‘M%N!;: ' -
" PROVINGE OF NOVA $COTIA

Nova. Seotia -

. HAél.]'.Fux,
FZA R T

CApril-14;

" MriH, A, Fougdre, P. Eng. - . . B ' w0
" Canadian Plont and Process - RETIE "

" Engineering Ltd.

~ Pitt Street R -

Port Hawkesbury, Nove Scotia

" Deer Sirs

Re = inverness Water Supply :

- Enclosed for your yse and information is (1) a copy of an Avgust 1966 summary -~
report on the groundwater survey at [nverness, (2) a letter with recommendations ‘ond
baslc data to the Town of Inverness January 1966 and (3) @ copy of o letter Merch 1966
from the Water Authority to the Town. T - o ‘

If a groundwater supply is to be considered to fully supply the town; the well -
location should be moved slightly southeastarly (1000 = 2000 feef) from test site #2
as indlcated by red parallel marks on the geologic and topographic maps, to minimlze
any risk of suttwater intrusion. In addition the length of wall screen in a pumping well
shouid be increased to docrease heudlcssjincreuse well efficiency and reduce pumping
cosfs. :

&

We would be pleosed te discuss with you details of such a program If a ground=
water supply is considered,

if there are any further questions, do not hesitate to get in touch, '

_Yours very trg&r,

= £ g_c:_.\ Lol

it et

Johkn F. Jones, P. Eng.‘ _
Chief, Groundwater Sectidn

T IR kb

Enclosures

AT

wole




COPY OF LETTER TO TOWN oF
INVERNESS

Nova Scotla Water Authority
P. O. Box 998
Hollfax, N, S., Conada

March 25, 1944

Town of Inverness
Inveraess

N. 5,

Dear Sir;

WATER SUUPLY w STORAGE REGUIRED AT DAM $ITE

Aftar some delay, we have got around to estimating the storage requlrement
for your water system, if more water Is to be obtalned from your presant source, Be=
cause of somewhat Inodequate datg on corsumpHon, groundwater flow, and surface
flow, thefigures are ot obsolutaly vacurata, byt we bellove they ore satisfactary for
UF purposes now,

From date provided by Mr. ©'Connor on the drawdown of your reservele, It
appears your consumptian ls epproximately 60,000 gallons per day, This is lower then
avercge being only 30 gallens pes capita day, whareas averege Is nearly double that,

Your demm pond has g capacity of approximately 50,000 gallons or one deny's
supply. It g, tharafors, apparent that by fer the bull of your supply at present Iy
provided by groundwater flow. We ossume this flaw to be 60,000 gpd.

In order to obtaln o supply of more than this, add!lonal storaga, to hold syr-
face water run off, wiif be required, We estimate, bosed on tun off and rainfall records,
that 30 deys steraga 1 hecessary to ansure o constant supply In excass of the groundwater
flow,

In view of the foct thot your consumption Is rising, and is sl lower thon average,
per consumer, we believe any sxpanslon should enviage 50% more capacity than you
have at present, 1.e. o supply of 90,000 gpd. This ailows only o very modest emount
for an Industry that might recuire woter, and would not be enough for o fresh fish plont,
for instanze,

On the basls of §¢,000 ged (or 30,000 gpd extra) we talculats your storape
raquireent to ha 30,000 x 30 days or 900,000 gallons. {144,000 ﬂ'.3}, in o reservolr

a2
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~ ‘whichican be fillad quickly, a3 the run off from o ralhstorm oceurs, <At the presant .

_dam'sfte this would meon construction of o dom approximately 25 faet high, t6 hold
+ . water to o depth of 21 feat.  Very roughly this would mean 3,000 cuble’yards 6f Tock
- fill to place up thers, in on Inaccesible spot (ot $1.00/yd. say'1s $3,000)% o

In addltion, of couﬁ_é; féh wnuld havae to !6::';‘4_;5:6"?}1; édﬁo'cl_fy of your,
Ararsmistion line to th.a reservolr, You may have mére ‘accirate flgures now; bt '
beitevs you caleutzled $12,000 for replacement of ovﬁf;u'_'mllc' of 4" lins .

SRR ‘- b, thetefore, fooks to us o5 though yous .wodid.:f:i\ié':ta"ibénd $15,000
*- $20,000 1n order to get 0% more water than ot present, by this rcheme,

. On the other hand, of course, loss than $10,000 spent on a weli'd;ﬁi& give
you a supply on tap of ten tlmes more (more [ikely you will develop for four Himes ...
. present capacity, with an anhual axtra operating cost of somsthing less !h_an‘ $_'l_*,000) .

The figures caleulated here are quite rough but you can appreciate thalr
tignificance. We suggest, howaver, that you retaln a consulting englneer to conflm
these figures and modify them If he wishas, Then your consultemt would be able to
prepare tender documents for the schame you choose, subject to our approval, and he
would supervite conttruetion.

Please lot us know as you praceed in this matter and be assured we will be
pleased to meet with you and ths Pubile Ut iHes Board or athers o1 required, S

Yours very truly,

H. T. Doane, P, Eng. L
INVESTIGATING ENGINEER

HTD/sa

ec. Hon. I, W. Akerley
Water Authority Mambers
Dr, . P. Nowlen
Mr. 3, F. lones
Mr. W, D, Cuthit
Mr. W, E. Mosley
flle 649
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