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Groundvater Geclogy « Falmouth Ares. (In back pocket)
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ABSTRACT e
This report presonts infornation on the naturs and oceurrence
of grovnduater in the 'almouth Area, Nova Scolla. The need for water
is now crlilesl for both the Anhabitants fer domestle use, ard the
hor¢ictltural Amdustry., Two cquiflers were msgped in the ares, Oneg
the surdialal depclsi'h'* of sands and gravels and the other, nesrby,

bodrock sandstono baods. In both aquifers there are seoveral locations
vhere rolatively high oapaa\..ty wells may be developeds

IN'E'&;IODUCTION
& grounduater survey was earricd cubt in the Falmouth Area,
lents County, in Oetober 1305 st the requost of the Nova Scotis Dir
ecborate ¢f ARDA,
™is suivey was vndertsken o detormrine the feasibility of
obtaining growndwater in the immedisto area of Faiwouth. The primary
need for grourdwator 15 to satisfy thoe water rogiirements of tho

4

groving horticulivrys (Grsenhouse) dndustry ie that arca. In the past,
wator from wolls An the Falmouth area have beesn found to be unswmitablo
for toth Jdemestic puspoges awnd Jor suwplying enoveh drmdgation water
for the grecnhicuso irdustszy. The proundwater poiential, however, has
nover been studied in dotall dn the past.

he Hardiine Maeshlond Rohetdditation Adwmindstration (M.MuReA.)
steff cavrded cut o study ceyiior in the sumpsr to investigale the
feasibillily of obioindiag suitsble surdoce water supplies by damaing
ehe or wo small waltorsheds ojogs b,
logeiien and Ponulation

3

Tho Fraiwmewdh Ampee, Hants County, Nowe Scuilia, s Locsted on
the Vesd side of the Aven River scress Trow the teim of Windsor., A
map, sealo M = {5207, cunilining the grounduaber gsolopy of tho ime-

mediete avrce undoy sundy is included (lsp A).  The bass map for this

voport wac ¢ompiled Dron 1050,000 sesde Gopogronbianl. vaps, of the

e e 7 b A sy




- 2 -
Depoytaont of Mlnes and Teehnical Surveys, Ottawas. These boing the
Northwost corner of the Windsor map shect 21~A~16 East halfy arnd the
Southwest sornor of the Wolfvlilo wap shest 21-lel East half,
The peoulatden of the town of Falwmouth is estimated to be
cloge ¢2 520 in 1965, with 147 housshnlds (perscmnel commundecation,
M2s Ralph Ioomo)e

The clinate of the Fslmouth arca is elessAfled as “Maritime"s
The nean anmugl precipltation is 40.81 jaches (Azrlouliural Rossarch
Station, Kentville, 1961, p. 20)s Tho poteontisl svapotranspiration
calenlated by the Thornthueite forwia exesads the U5 jear aversge
precipliaticn only fov tho months of dune, July and Awgust (Agricule
tural. Reseavch Stedien, Kentwillo, 1901; pe 10)s In other words, if
groundwatse 4s aveliaole pesy tho sucofeco dueing the menths of Juna,
July end Avgust, rore water weuld bs cvaperated from the soll and

transplred fron plerds thea world bo veplenished by precipitaiions

Physiopraphy swd Droivage

Tho Falmoadth area is pavd ol the Nova Sentie lowlamds. It is
bordered on tho West lmy tha Groy Neuntedn sagblion ol tho sosthern upe
lands aw! on tho Faut Ly the fvon River estunvy. The nopped area

-~

veries dn altitude Ivam less than &7 Lest above sop Lovel noar Lhe

2

Avon River up to 400 Taet on Cray Hovnleln.e Tseuch XL Beook, tho
medn stiveam, dvelus about o 12 zquars wdlde ozea and evantually emplies

Anto the Avon Rivere %6 avevare predient being abond 1 feot dn 90 feelb.

Hater Uss

A wrosont the demestdo watow supity for Falmoun’h tovn rasi-

dontz 4s obiained wmpdzilly By tranmorcing waber from Windsor by tank
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¢ruck and stordng it in dsterns until used,

The weter supply for agricultural purposes, partiewlarly the
greonlicuse Jnduslyry, ds supplicd by several drllled wells and epring
Red yoservoirse Vater s also obtained froa French Mill Brook for
Irrigating crops An fthe gresrhouses,

Estineted total waber requivexents for tho reeldents of the
towa ef Felwmouth s cbont 25 Imperisl Gallons por Mimate (I.GeP.M.)
or 3600 gallens per day {T.G.PuDedse

Bs¥mated wabtor reguirsmcnis for the agricnlituval saction,
particilerdy the grecnhemso dndusizy, ic estimated to bo about 120
ZaGoPals or (573,000 T.G.F.D.),

The denostia dommad s estimsted to meach 30 L.G.P.M, (43,200
1.GoPoDo) by 1973, The drdusesial demends by the caxe yeaw are ostin.
ated ¢o be about 210 I.C.P.iley or (300,000 X.G.PuDu)o

Thie makes n osthimated total demand of iB5 I.GWPil. (op
210,000 L,G,2.D,) ab prosmat, and ao sedinated 240 Y.G.P.M. on
(360,000 X,G.P.D:) by tha yass 1575,

Seme Yhought has besnt glven o cupplylig o centersl waler dit
trilmblon gystem fop Tho masidents of the town of Felmowth, porhepa
oenixiadnyg Whie with o enepdys for the growing agricolinral grecshouse
Induadry, A conbinzd wokcr supply sppezys for tho measat o ke the

most, practianl sointion oy the waltor needs of tho syona

v N -
Drovigus vork

e Wil Rehs was aporoached to aveluk

-t

- " - o ae
Nowdng She ounmer of 105

e

AN

Py Y

ato the mrlfand walon potontdeld as za

dmdastninl and demorile wateoy

4%

Sea eale evign o e vpads o -1 - v e, P I 3 N A
suplya.  Thely work wes goneaybeotad in tho upner parst of the Yrenoh

X 3 19 %

M2 RBaook watessecd ubich 4o shont 2 wilos wiant of the Velzouth arae
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Such & water supply would posclbly necessitate the construotion of a
dam sterage rosorvodyr, 2 pipo lime and o filtration « ohlorination
plaulta

To dete, the bedyock gevlogy of the avea has bheen mapped by
Crogly, 1849 and 1950 4ne = 1 wile, ond Tayior, 1961, 1 in. = & tles,
Crosby?o mep inaludez tho eres acerth of l'f_‘}o Latitude; Taylor’s nmap
tndledss thot south of -’1»50 Iotdtude, Those two maps weye mostly
used t2 Jocats gavlecls aontaclis In tho evota

The Fleholaceae poaliopy wao napped during Ovtober, 1965 by
the Hove 3gotla Depexdrment of ldanss, The 2indiwge nve included on
Mop A,

A gompiote roldd owsvey was cerzled cub in the ares dm 1943 by
the Dewdnton Deenvirpent of Agricultore. The rszudbs have hean pub.
shed uith an ~cotepaiging mep of Mis Folmruth aress (Sen rolors

meng 9ihed,)

Acknsulodzcaonbs

The Guoumdiveter Sooblion, Celogy Divicilsn; Hora Seotla Dew
partaeat of Minen, would Tlko Yo aolnouwledoo ko cowoporaticon of the

Ighabitents of the aven dor eaoolylvy doforuatlion on thely owm walber

D

cupplfioes  Alco Lhs comopuuation of Bes Belph Leomew and tha “nformation

whleh ho supplied wan gronily appraciated snd proved very waltable iz
determmining tha concguptlon eotinstos.

GEOLOGY

Jatredugiion

fho Folrowhly ases 4z undeslain By zosk types of fony dif.
forent gecloglood cros. 0 ovdere of srowssselon they sve: 1o tha

4

- e - o . . o | > Favrs e o
glates, cnawrbelics mud allhshenss »F Dxdovicion ege (Halifax Powmaiien):
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2« groanites of Davonldean ege; 3. shales, siltstones and sandstone of
Mississippian age (Horton Group)s 4. gypsum, limestone and shale of i |
Missiselppian age (Windszor Group). These rock types are outlined on
the accompanying Map A.

Cuterops, or exposures, of bedrock can be found along the
stream valloys of the area and 2lorg the uplands,

Surficlal deposits of till; sand, gravel, silt and clay of
varying thibkncsa‘aye found in the srsa overlylng the bedrock. These

depogits bolng thlaner neav the uplands exd thlckest in theo lowlardse

Bedirock Deposits

The slate:n, quarteites and siltstones of the Hallfax Formee
tion occur as a mmall protusion (atout 3/4 square mile) in the NW
corner of tho map sruva. Thls structure 1s the nose of an anticline
which plunges about 30 NE,

The gronites of Dovonlan age ccoupy shout & 3 squaro mile area
on the West extremlly of the map area.

Overlying the granite end slatoes unconformably vre the shales,

glltstones armd sandstonss of ©

=

1 Horton Group. Thess rocks eeccuy
along the West side of tho map area, strildng HE and dipplng about 20°
SE under the everdying VWirndror Group.

The gypsun, limesiove and shale of tho Windsov Grews conformably
overliec thue Horton Group. The veeks of the Windeor Group vnderlie s11
the map erea Eash of the Horten sedlwenis, tho condact being slightly

o & an . 9 .
west of the mop sontor and styiles zbout 207 Esst of Nopthe




Strucivre

Tae regional stiucture of the area consists of a Jenticulaer
shaped bedy of sediments 1ying on the East flank of tho Grey Moune
tain highlends, This kody of sedlmonts, of Mssissipplan age and
younger, were depoaltcd on older scdimontary end dgneous rooks waking
up the highicrnds. The regicnal strike of theso beds is approximately
NE with tho Gip ebeui 20° SE.

Surficlal Dzposits

Hontling the bodroclt ers depesits of glacisl drifi. Glaclal
drift includes unsorted ©101 (uastratified drAfL) doposited during
the Pleistocene Eposh (loo nge}, end washed materlsd, or dco con.-
tact shratifiled deifh, doposiltod by glaoial welbtwetere. TI11 49
conposad of 4 mixturs of &ilt; sond and grovel. Cutwosh, esker, kawme
and keme terrace ero gepotie turms applled to sand aed gravel dow
poeited by laedel meliwetor,

Tho material found in thls area was probeuly deposited while
the vemading of the glacier stAlLl occupled Scuth Mountedns, The .osb
cormon supficial material is i the fory of o candy end clay 1L
which wes derived Srom tho underlying grpsum and sholes. This belwg
prodesinamt in the north end seubh parte of the areas

Howavazr, o tho centor of the avea, treading M .. 8 and

b

rvourhly parclloling the Lewer wxirenlty of Fronch MALL Brock, is an
erce of fec contact steatiiled deilt meterlael, Upstream this deposid

concicdeo of sand, wivich groadss dlate o giavel dewmstrsam tewards the

]

mouth of Trowesh MIXE Freok, Tho snnd beglas ot oan elevatfion of about

100 feot avove sea lovel and eentimacs 8B for ehout 2% wiles Jown to .
tho dyko of the Agon Rivor. Reesqt vemoval of gravel fren a pit on
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the lower end of this dsposlt indieates a thickness of over 30 fect.

Recent Doposits

Since tho dlszppoarance of the glaclors, the Pleistocsne
doposlts, ms woll o5 thz bedrock in scme arsas, have beon eroded to
somo extent. The prozonge of Lottosland allumium, which includes
8114 and clay, aspecivlly slong Freuch Mill Brook and the Avon River
indiecates rocont deposition which followed the initial erosion of the

styrean beds.

HYDROLOGY
Ingrodugt,g.&q

Tho grenites, slates, shalos and A1l soldom yisld more than

a doagestlo water supplyv In one well. Tho limestones and gynsums are

capable of ylelding large smsuvnbs of prounduztor Yt only with une
desirable chsmieal characberisbios., These wniers are cotbremoly haxrd
and contoin high gxounbte of toiel diecolved zollids,

w0 geolopleal depositc in tho arss present very favourable

eonditiovnsg for obiniaing syoendiaton; thosa ave the Plelstocens sand

A

and prevel dupesits and hs Uorton sandstone Lerde.  Those ave ponsible

aquifovs o vatow heardiny ssnes, I the past, wells hnve nob Loson

deillce fnbo the sapl 3d gravel dopasits boosuco wsthads of sovsoning

3
wells dn upeencelidated denosils wers not now by leeal drlileys

wntll douently. The sboonoe of wolls ddlled dnto the Herinn cacdstone

may be oxplolved Wy the Deoth thabh thls equlfer Jdos uest of tho centor

- Al -

of poprintion off the arnn,  Several well deillows have tvded o 4l

- Y MU Tt Y irens [Sepmeniy s 2 7 § PO e P MU S [ ke
thz’ul?.gl. Ll iadens LREs Wi e Hereen wilhont A;Q.G’h’ﬁ.llif; the local
o g SO & F% P [Ty NI ST B amg pneman, aphd e . [P,
gosliogy ox tho Yhicknoss o the Windoor azdisenis, A5 o vomdt of

.

TR W S . ERNIP 2L U A G, S S S TR APUCL S o - .
the exbeame tolalmoens o o Windaoy thew Dovs fadlsd ond dlsocuraged

4% S I Y v N AL A o4 o+ vt e & -
Lapther atbtennts Lo completo o well in the Borton aquilen.




Horton Aquifer
The Horton sandstono play be a very good aquifer. To date,

however, there is litile information ‘available on aquifer character.
4sties of the Horton lormatlon in the Falmouth Areas In the Gasperemu
Valley, a sories of flowing artesian walls supply ample water for
domestic and agz@mﬂ.tura‘l usese “I'he source of this water is from the
Horton sandstone squifer. A natural overflow of about 35 IGPM was
measured from one 6" well drilled 4into this aquiXer.

Surficial Aquifer

In some places Plelstocone sarnds arnd gravels are very goord
aquifers. For example, in 1954 a woll was completed in a sand avd
gravel aquifer at Coldbrooke Thls well yielded safely 500 I.G.Pule
Informetion on the possiblo aquifor adjacent to Freuch MA11l Breok is
lirdted.

In the Falmouth area conditions appear to be favourable for
obtsining gmvmmtarvi‘rom serecned wolls Irow vho sands adjscont to
French ¥il) Brooke In addition, conditlons way bo favouravle for in-
duced infiliratdon of water from French M1l Brook into a drilled welle
If the saturated thicknass of the sands 1s limited, an inflltration

gallery may beo more appropriato than a vertical well,

WATER QUALITY
Surface Vater
A suxface water supply is svallable from the French MA1) Brook
watcrshed.-.. Howevere, bolore domestio wso this water would requive {il-

tretion and chilorinaltion. In ils present siote, wlthoudl treatment, this




-
oould bs used only for irvigation in the sgricmltural industry.
Samples collectod by the N.S. Water Authority during the sume
mor indinated wdeslirable chonmical and bacterial coanstituents., The
total hardress rocults penged from 41 ~ 401 parts per willlon (ppm).
The most proballe mumber (MPN} of aoliform bactsria was greater than

210,

GROUNDWATER QUALITY
Horton Agg_@.ﬁ{gg
At pregent mothing Ls hnown of the chomhcal characteristics
of the water frem tho Herden Aquifer withia tho Talmouth erea. Howe
ever, fox cumpazfson chemilonl onelyole of watoer csmples cellocted from
the Horton soures aroa within tho Gasperesan Valley ews included in
Tsblo 1.

Sarlieolsl Aquifer

Suree wnhor cmmples wars eollected within the Pledstogene
dapoalt, two being from dug wells, the other Irem o spring. Thess
looaticens are plobisd on Tho accormenying map of the groundwater geow
logy (see appendis),

The analjysis ifzdizated thls weler {o bo of o Talirly high
quaeldty with low Lolnd dlsselved solids and o medlum lmrdr.ass.i A
nore eonplete amalysls s now Doing carried out on these comples ab
tho Hove Sentla fpgriaeltuvael College In Truro. The oouploted anslye

4

i epre laciuded du Table A{n) and 1.

Laa B PV eSS e

1. ) ppm is Saken as the boundary bolwsen hard and soft uaters
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TABLE I

S _ RANGE OF CHEMICAL COMPOSITION OF
e GROUNDWATER FROM THE_HORTON AQUIFER
TH_THE_GASPEREAU VALLEY

- Constitment, Maxdmum Mindnam
Sodium (¥a) 66,0 ppm 5.6 ppm
" Sulphate (s0,,) 8.2 ppm 1.4 ppm
Chlordde (CL) 90.0 ppa 20,0 ppnm
Iron (Fo) 0.15 ppn 0.07 ppam
To'cal-hardnqss 40,0 ppm 87.0 ppm
Total Dissolved Solids 156.0 ppn 89.0 prm
Alkelindty 128.0 ppm 55.0 ppm
Ignition icss 42,0  ppm 5.0 ppm

g Nitrates (N03) « 0,01 ppm ppa
pH 8.4 7.6
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TABLEZT (a)

RANGE OF CHEMICAI, COMPOSITION OF

GRCUNDWATER FROM THE PLEISTOCENE SANDS

IN THE FAIMOUTR AREA

Constituent Haxdmum Mind mam
- Totsl hardness 75 ppR 65 PPB
Calcdum (Ca) hardnsss 50 ppm 50 ppm
- Hagnosivm (Mz) hardness 35 pra 15 ppit
Sulphate (50y) 52 ppm 27 ppM
. Chlordce (C1) 13.0 ppm 12,0 pmm
Iron (Fe) 0.8 pmm 0.0 ppm

pH 6.95 ppm 5.8 ppm
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