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110 ABSTRACT
Trendn in growcwstor chamisiey are considersd for the Derwlcle-

~e

Wolfwilla areas In a systomzblic way Tive differont soures araas, from
uhich water is derived, hava been recornized. There areo: (1) the Halifax «
Now Cannan .. Nentville Servica of slates: (2) Plelotecons sands and pravolsg
(3) the Horten pgriti; (4% tho Triasoic sapdsbone and; (5) fractures in tho
North “ountain basals,

Water frem tho Halifax o New Cannan - Kontville alate source
arza 18 characteoplsileally soft, high in iron, conbtains lesa than 100 ppm
of dissolvad nolidy and nas a nareew (5.9 to 7?) pil ranze,

Yater from the Pleistocens foaves avma la charactorized by bigh

n

nitrate, a tetal haminess of an much as 132 ppm {Sotal as Cz&CO—;)o and

1 solids,  The pl

o

gomparasivoly high contont (2318 ppm) of total. disaolvs
ranges trom 6.3 to 9.0,

Wator fran the Hovsen peurce aiee conbiedns as nuch as 90 p.p.me
chioride and 66 p.p.m. godiwa, Y6 i furshor charactevizod by ¢ low
(110 p_.‘pﬂm.) contont, of dissolvod solids and by = narrow (7.6 to 8.2)
alkkalina pH vange,

Lvaluation <7 the two romaining i Larsan wilk b wads ‘upor

ceaplation of chonic:l analyase,

wvs vy, .

Pifuean wvator mipplios Leop the SThier dLITorant zonree areas

show pitiate conbaiglnabion. It b9 Lipusoiblo, howovor, to posdied con.
taminntion dn any osvbieotay eator owoply.  Lh Lo vecsmmanded Whad wharo
conbomivabtion L shown Yo wish suchovicloglenl counsts b mads,

~ - : ‘

3 TS ymets g B ERTR s L T . 1
Ty voguiyumenty of wster ganl iy b

edushey and

4
wrleul bura

vary widely. Relerones Sheald be wade ix obhe Lilovatars for reccamaunded



tolerencas, which may be comparad with the data contoined in this paper,

2:0 INTRODUCTION

The area under invaestigabion falls within tho following two
map ohests; namely, Wolfville, 21 Hf1 Yest and Berwick, 21 11/2 Easzt., All
map8 and tables rofervad to by number in this revort are listed in
Appendix B,

Tho data employed in the compllation of thins report conslat
mainly of chemical analyses ot fifly-nine waber sampies, Tho analyses
ware porformod Ly Mossra. J. Hawloy, 1, Shand and G, Byoes at the Truro
dgpicultural Collwmge., Morw than 250 samples remain to be procossod,

Tre amovntd of tho individval and varlous combinatlons of the mineral
., cengblbvents v those analyses have boen erxerazsad in parts per millicn (peperi.).
The wabter samples reprocent suppliss of drinking water cur.
\od renbly being ubllized for human consumption, Thosz supplles take tha fom
of onn of tho folinuing:. sprinps, dug walle, ol driited walls, Eaeh
station from wnlcn a gample has been taken Lz dosipnated aecordingly on
the hydroshemical maps § fo 23,
The tzrm gopees_ayvon , an wacd in thlo raport; vefers to Yhe
partlevlar veck (o o featuras of thab vrook) cr to the material from vhich
Bhe water supply has Gacp dsrived,
Sor tho arsg vnder connidaration wydrelegical data sueh as
vunelf, tranomdasibility o the wvarlous paneela’es, grounduater flow, ine
Drisration, ate, ere sparss. U0 palor bocdeologlenl lnresblgablony aro
kinownn to have bDeon enrvied sul In bl avcs prios ho Ghls ogrerent Survey.
old drvastieatlons of Ghe Greandwabes Dleisicn dn this reepeet have only
Juat bepgun.
rom Bho araa under con.e

Cromoal osvelyran of all the zaamles

g e PO T X PR S T E gy 4% rny o £ T Ceve coy aoeps e
stdoration ave net yobu availahie; therefora, this waosors mest U copardad
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5:0 FURPOSE

Madoubiedly gooleglez) onvironment detarmipss to lavge degroo
the quantity of greundwaber availablo, That this onvlirenmont also con-
tributes to the quality of growndwater will bo demonstrated for o partle
cular cass, Rocauso tho quality of greundunter ic dapendant on tho quality
af 1ts source waters spoaial constderation ler possiblo MﬁutumidmtiOﬁ muat;
he made, The purpose of this report ©i1l be to examdlne the chemical natura
of the groundwateyr within the Berwick-Wolfvilile araa, to consider oaeh
dats in tormg of tho goured aveas of thoso wabteors, and te relats theso

factors to Public Health atandamds,

dates- Only thoss analysis shoets (on Cis) bensing # cheek markL//on cha

gy .

upper right hand cornoy have buan ased In preparatlion of thia vepork.

;0 (HOSACHY & GEQLOGY

Raferapes shauld ho made to Occaxiens) leport Wo. 2 (Mosswan,D,
Aaps , LGERY for a wdmumd of the goography and geclogy of the area,
The gromdiators within the even aro believed o have five

sepres aveng,  Thowe aro: (1) fonctnres in the olifan<livg Canmanelentvilla

2 MO S TR T R T [P ey - LT TR SN EN 1
Sopries of slatou. (2) Pladstecens oowds wnd grovelw: 137 ohe Hevbon polh;
Y the Triassie swpostonss; and 051 [metwes 4o the dorth Muntain basalt,

§:C CHRALSIRG o Ui 7l

el OMRGRAL:.
Tha watzreuysd) sorvey carrled cub by bha Sreanduater Division
oyovidag ganeval nlevanticn co the dopthe of woells and on She waturo of

the materisad thvowsrs wivich hoss wolle waro dug or deilied, Tn only a Tew
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tnstances, howsver, was Lb possible to refor a particnlar drilled well to such

ot
racords as the two main woll drillers in the Annapolis Valley, Trask and Kone
nady, have maintained. In many cesos tho materisd in which a well is completed
has hezon deterained with & fajr dogrec of asswravce, A well may be deseribed
by the pPOpBPtyLOWHOP as hasing boen tinished in "lodge" (slate Series) or in
sandatone {Triassic), in gravel (Pleistocenv), or in the case of deap wolls
located in Lhe Gaspeveau Valley in saundatone (Hovion grit). The source of
water foi a partleular woll is, however, nat always knowm., Muiny poople have
abtomoted to by-pass the abuwadant, though relatively hard water in Pleistocens
sands and gravels Tor the soifer but logs abundant water in the glate Serles,
(In fact, becanse tho offoctivenszs of proper screening tochniques ig poovly
appreciatod such practise hag baen the rulo zather thea the oxception.) In
the lnstanes whoss such a well is poorly finished, a mixing of waters from

L differant gource araas Lo slmost coriain to tako place

Table 4 shows tho randge of chamlceal cemposition of groundwaber from
aupplies for which the gourge area of thio vater 1s kanown, Tach analysis is
veprasantiod on the diagrams by a point, the cenlral erosa-hatched portion of
cach diazram represents variabion dn She amount of dissolved solids, T4 is
spparent on inspeetlon of thesy dingraas thad tne cherlesl composition deer
vasy sipgnificantly ameog wacers Tram Sho Gliforent souves avens, oy eoncle,
vater {rom the sovges area of Plolstovene ntoerinls containg o hisghor centent
of tohel digeolved solidy than wator Prom oithor of obher two goureco areas
which are consldared in this report,  Toable 6 furthoer snbatantiates these dlf.
ferancae iy chomleal componition vary well,

~

Talle 5 shows vhe wvanea of chamical corsositlilor
X o

of gronnduater from

-J<
R
™

s swonlics exelusivo of thomo vhich bave bzon wred in the compllatlen ¢

oy vt T e, Fa IS I fey T . - o L]
r seures arsed Tor the vators of dho ¢elils and springa nged in

N\ Yablo 4,
Yo’ Table 5 are nol known deliviiely,  Idonlly, Whob 4s A8 ths sourcy pntng ag
used Ju Tablo 5 are corrsnt, and LT thers sere no polivtion ov dafluy of

. , Yo Av ol 8 owontd IARY
wators Trem anobher scuwes, the diagvans ol Tables & prd 7 owosld mabolh



TABLE 1

DRINEIRG WATHR STANDARDS, | . , ,after Lo Ureton (1963, pg 63)

U.S. Public Health Sovviee Albarta Covernment
Lotal disaclved solids 1000 p.p.m. 16102000 p.p.m,
Sulphabee 250 p.p.re 800 p.p.m,
Chlowvide 250 p.pan, h35 ﬁ.p.mn
Nityvate 10 p.p.m. 10 pupuTe

{ron 0.3 p.pom, 0.3 p.petta

LRI I A O R N A RIS a SR

Y./

o MANDATORY LIMTDS FOR

Genstituont Upparlimis pe.p.om,
Load (Ph) Che e iieieeeeasas U1 PuDitie
Fiuorice {5 G eh et an s 105 Depulie
Arszenic (As) e are st s 0,05 pepai,
Solentim {S2) hom et ev e s 0,05 o.pa.
doaealont Chromltan  u.veriveninnere. ., C.05 pupatie

seesanBor Todd (1959, pp 185)

LR B B AN B I BN W S A |

«
.~
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TARL! 2

HARDHESS CLASSIFICATION . . + . . after Jolmson, LB, (1951, pg 12)

Less than 15 PuPelte cevsnvesee very goft water
15 40 50 Pufelle  aeowsessas 000 watel
50 to 200 PuPeMe veeoasesso medivm hard vatoy

100 t0 200 DPeDoMo sevecerasse VEIY hare water

VeenritvenNveRsTaANERERREAbELe RIS



TABLN 3
GROUNDVATER ANALYSILS FROM SLLEGTED

WiLLS WITHIN KNOWN SOURCE ARBAS

11 Bottomedf Type} Nweberi 7Trach | Depth]| Totel | Suspendad Ignitioné Tatal 50, b CL ¢ Alku- 2403 Fa it -
In Solids | Mattex Loos | lardnoos ‘ linity
0 5) 3t 3b420] 42 5 b 38.0 | &1} 5.9 32 |T=4£,00,12 6.7
SLATE @ 11 ] 36 2o 72 5 180 bo,1 | &0 110,00 16 | 15.0l0.04 5.9
I I T T w ol Lo teeaine | s 3oe foad 2.l
® 136 46 | 830 96 o 22 3z ..91308 16 5 G, 0N 6.6
0 68 57 113,0t) 120 10 L6 3l 2,9 {2 00115 (0. 6.3
0 392 2L 105 28 10 110 132 LRCN Bl Ly} 29 j0.030 9.2
WSISTOGENE | 2 | b | os.00] 126 6 4l w21 | o l1s.al 60 fimzoode.0s) 7.2
0 358 | 46 .00 128 8 6 I T B YR V) N I
i \ g
® 305 | 53 |75 93 B 5 37 B [ 2| REE el e
0 322 | 68 | 8 1 g 0.1
PORTON @ 334 ; 69 6o 110 ; 3
o | i f
‘4 R LA ‘.L%Z.’-‘;i't“.‘.’: oA '.:'.'.Y.?.‘A'.L:..’t.l:.'l.zt.“.:.’..:;..‘ VLN T AT T S s
| o
!
VLASSIC I S
‘ -
L : )
e S TRIZIIZENITAN ST e "“ roniil o
1
i §
R % o
et .
1LSALT ;
‘ '. : l
t N - R .
. . H.B,: Symbola Uzed: . 0 ... Dug ¥ell : .
‘ Quantitisy given ags p.pshe N Ny @ wew Drilled Well

€ e Spring
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' RAM:E OF CHEM/CAL COMPOSITION OF GROUNDWATER FROM‘
¢ S[ZECTED WELLS wrrﬂw KNOWN SOURCE AREAS <
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SLATE
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1z 5. %%

TRIASSIC

TFSALT
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RANGE OF C/'/EMICAL COMPOS/T/ON 0/'-" GROUNDWATER ‘;—]
FROM WELLS W/TH/N SUGGESTED SOURCE AREAS

(Excluding those in Table €) " TABIF S
/.0 70 /00 /900

0l 0.l

SLATE

176/¢al Solids

e

Tenition Loss|

7. Alardness

-~
-
. 9
e F .

S U/ﬁ/u tes

W'
Ty

Chloride

A/A’a/im'»(y .'

Iron .

PLEISTOCENE

Total Solids

Zonition Less

7. Hardness

Sulphates

Chlorides

/Q/A’a/m"/)/

Zioa

P4

Total Solids

Zonitan Losg

T AHardness

Sulphates

Chlorides

Alkalinity

L ron

TRIASS/C

Total So'/;'ds. !

fyﬂ:'}fm Less

7 Hardness

Sulpha fes

C/t/dr/'a’e.s‘

Alka //"7"7r/

I ron

ASALT

-

75;‘47 50//'45

J 7,7,"/ ron Loss

7 Hardness

Su/phates

Chlorides

Alkalaity

Iron

{

N.B. . —

Data

p/a tted A7"a
represeat

Variation

a .;aj Scale

' amoun ts

Shaded portions’
of clisselved Solids .

. well

1 gPru'ng



CHEMICAL  ANALYSES OF GROUNDWATERS
FROM THE KNOWN SOURCE AREAS
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Secording to Rankahame and Sahama (1949, pp 663-660) oxidation

of pyvlte results in the fellowing reactiona,

2PoSy + 2H0 0 705 Leo 2w 50, + 20,50,
% 3 L - an )

Fe804 lg wazinble in thu prasence of &tmospharic and dissolved

oxygen and bocomas ecomverted to ferrie conpounds, In e fect the ferpic
iron tends to enter into hydrolysis reilions, thuy Lowering il by ra.
moval of OH-,

Thus

MEasOy + ZHA80, + 0y ZWap(S0u)s + 21,0 and

v, Yrane

Fep(S0y)y + Gilz0 .oy 2. (0H) + 3Hyc0,

Thzse eguntion: my explain the ralatively high X2y centont
. } ¥ o

w1l

{wen Table 6) and the acid PE rango of the wabey wolch has teea dsrivod
“rom this particenlax £ourea avep,

Urasby (1962, P 19) has dotarained that the feldsnars of the

o

siltstenc wsmbars in tho slate sevian aro dominontly olbite or sedie.

oligocluse and that thia consititurat mey composzs as mach as L0 of tho rotl,

v

Thus weatioring of thia feldspay voutd mike avallable o suppls of sadiu

cations to faks park ip besa ROBINTR patrenses.  This fack alghit explaln
Lhe goamrally sofh watar fovrdd in this Soupee oavan,

Ty e bt %, s e BN e .4
e compardivaiy Tow Guantity of Jiaasplvand

- ey SRR SRR - 3P et . S PTEEER § e e a vy N A T A
SoURCE areg wnde s, Caonsiacratian R ¥ geaos thaeh PTITVENNNG OF Basunlinndhen Al

' . .ot . Ly 514 - PR & T O LY T T S A § ot eyt e Yo
{ '..l:';!.j‘ Z'A",Q. Lo oand Sshad thin sovicdan o N TR R VI o T T Taigtrs ol Sunn S

v

T3 S ) " . PR o T “ P TP ¥ S wivae - Y oey e e - ‘. e o R .5
Tiie snoms rARaCaEh e beoanes Al Gy rrenaulay topogpa by antineboriniio

GLonRena ol alato,



———ai o

e 11"‘-‘

in one drilled well (Table 3) nitrate content reaches 15 p.p.n,
This indicates pollution and, ancording to Le Breton (1963, pe 45) should

be conaidarad dnngerous for childron 1sss than one year old.

513 SOURCE AREA PLEISTOCENG:..

Tho nature of tha Ploictocons matorials of tho Berwick -
Yiolfville area was considered in some detuil in Occasional Report No, 2
(Mossmnn, Aug. 1964),

Inspaction of Table 6 reveals that the hydrochemistry of this
sowyse aren 1s markedly difforent frem that considered in saction 5:2,

Iron content io low,

Tho rangoe of hardness ig compaid bively groat suguasting that
hoth calcium 2nd magnesium aro present in the glacial materials. This
Tact providos seo, an explaration of the Lypieally ‘alkaline plH, which
ranges frem 5,3 6o 9.1,

denoral Ly epoaking, the Plolstocene 3ourea areas have heen
farmed extensivaly., Thua Sprays of coppor sulphate, lead acehato, {(oye..
nidet) topether with fortiiiser ig the form of nitratos, lime, ete., have
no doubt contriouted to Lhe high content of tobal dissolved solida, prm
aver, mueh of the Plelstoceno datvitus consists of material daerlved feom
SENBOUS racks such as ranibs and hesalt. Those rooks are vazahivols
soluble and probably provide much of the total diasolved soliida,

“nalysen from huo dug wells (Table 3) give vilacs for nlorate

Jiher toxins, ot to b ddanlified, v posdilly accoupany Ml nitratn

. v . . . N F - RN - [ M PR 1 ’- *
Shich A5 roasinh An saen ot oy theso, (Hoe alss soobiona ek nnd 72
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54  BOURCE ARBEA HORTON QRIT:w

Créshy (1982, pp 31 - 33) has vrovided a very concise desaription
of tho Horton Group of grey and rod shales, sandstone, prits and minor
conglomeyrate, Thin caleareous beds occur interbedded wAth the shales and
an arkosic grit contalning fragments of K - foldspar is well represented
throunhout the entire sequance,

Inspeciion of Table 6 reveals that the pH of water derived
from this source area 1lizs wnolly within an alkaline range., Alkallinity
is corregspondingly high,

Scdium and ohloride are compayritively strongly represented
in the wabter from one drilled wsll, ue to.tha tidal nature of the Gasp-
areuﬁ River intrugsion of salt wabcy wmay bo considered a likellhood in the
lowar reachs of the Oaspareauw Yalloy, which s underlain by Horhon rocks,

Johrson (1951, vz 5) has sugzectod that " if total chlorides
occur in a water in mronter auantity than 100 p.p.m. . they are of suf-
ficient importance to warrandt further examinatlion to deotermine which
chloridog thoy are and whai thelr effoct may ba,” The chloride content
of the grounduvater of the Horbon mouvea ayea (and for bthab matter all

throo ol the jouven ayens censidored Ln this repovt) is loss than this

=

limit,
5% SODLRCE AA THIASSIC SADSTONS

320 BOURCHE AREA HOMTH ~OUNTATH BASALY
Tata rot aralleblo o dato,
£:0 FHDYGHEACAL 1995

5:3 TROH: .-

LG TN . - PO P L M . ety EEC LRI (T Y e
Tho anslyeso pevferod al bho Drovs Agvieulioeal Colless
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represent iron in "totsl" form, This "total" iron includes all the iron
in colubleon plus iron which has Ueen precipitated in the sample bottle,
The water samples wors nob filtered at the time of collection in the field;
therofore, the Ytotal" iron value includes iron that may have been in sus-
penslon as wall as what wazn in solutilon.

Censideration of the sources, chemistry and range of concen.
firatd~m of the differant cativus nad anSons has beon presonted by Hem (1959)
and tho reedor is roferved to this sxcollent work,

Bocause all the chemical analyses aro not available, tho detzajjed
hydroahemical patteaen Cor iron is nob known, Tables 3, b, 5 and 6 roveal
# definito trend, houever, and thore is no reasan te suspect thal this
vrend will not comtinmae, Thas, hydrochemiceal contours will probably be
closaly controlled Uy tho nature of bedvock and the presence of Pleisto.

cane deposits,

0:2 SULPHATH:-

Hem (1959, pg 103) roports that sulphate valuss can be con.
tidered Mag praoism»aﬂ any dotermdnation in routino water analysis.”

In the glate Serias seuvge area hipgh sulphaleo valueo and high
1ron values invariably occur Logather, Thig asscclatlon is prébaoly dua

I3

Lo the prezepsa of Vsevons minlpbide and other iron minsrale in tho dgiate,

The Wigh miphate velucs commen Lo the Plalabovoas sounge aren mey have

rresnload Crom She usd of farbilizers, In bhls way sulphate io fovmed on

ceidation ™ the hydrasen sulpbice provided oy docarlng ovganie mabfow,

To de dirfiealt 4o prodich agcorstely The caontond of eulebhats i Sho uatsrs
~ B P ‘I"A,,‘, T - h o P T el
el bho cwiamaie soures ovoer, I

RN S | S T ) \ e b ot A Tl ey e o pade oy Y
smpnvhbieoly high valoes of sulvhiobe and Aon wro @opechod,
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6:3 CHICRIUVE: - |
Difforances of about 2 to 5% between identienl aahples having
10 p.p.m. to 100 p.p.m. chloride are stated by Hem (1959, pz 111) as within

tha rango of normal error in laboratory work, It 15 presumed that & volu.

metric tochnique waa employezd in reporting the analyses,
Analysaan show that tho highest values of chloride ocour in the
Horton gource area and that these values are complomented by high sodium

values, These values will prohably inersesse in water supplies adjacent to

thoe coast. T.ocally, howovor, base exchense may be expected to have af-
, 3 ¥

fected tho relative eation concantration,

64 TOLAL HARDNK

G

Hardness has Looen reporded in teyms of an equivalept quantity

of Ca C8,,.

Tha hydrochormical trend for bhardness is cleceily shova for three

gource areas in Tablae 6. Assuming that these data ropresoent amounts of

caleium and magnosiui, a predictlon of hard water within the Trlassice goyrcs

avoa is made, The basis of thls prodiction iz ths oresencs of comeniing

caleite in tho Teizssle sandstone. Thilo cemaniting oslelie has been ep.

Y

counterad in dasp teab holos Jpdiled in Trisssic semdstona v Bridgetown,

terwick and Kenbvillo., Havrd water may ba found in the North Mountain hawalt

s

hodeiitie nabw e of whs hagald,

o

gourso aren besauss of thi weporicd 4

GiTfieull, howaver, to lotorpretr bardness in bovws of geology.

S:%  TOTAL DISIOLVED SOLIDE: ..

It lo row nouwn yihob deehnlawe w2e ansorasd Lo the defierminotion

o

of total dissolvod oeoiida,  Toa (A050, pp VRS Lishs fony satisfachory

e

satheds of ansl He stoten nint Sreccilie dn cduplicate sapplog could
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diffar hy as much as 53%. Trrors of this magnitude can, thersfora, be
expached,

The water of the Pleistocene ggurce area has been shown to
contain the bichest (218 p.poite) cmount of total dissolved solids, In
the Beavoriodgs District of Albsria, Jones (1960) found that the ground-
uator derived {rowm the Pleistcoune sands and graveis contained well over
1688 pop.m. of total dissolved solids, It sppsars, theraefore, that in
the Peorwick « Yolfville Pleistocsns gourcn arsa sroundwater is compari.
Tlvely 19” in dissolved golids,

The chemistry of water from the two geurce arsas, Triassic

gandastone and North Mountain basalt, remains Lo be determined,

6:6 e

Kem (U955, pp %3 - I8) et al, have considerad the baglc
prineiples vehind the pil concept.

doally any interprotatlon of pH dats must consider tho ol
lowing Tactors:. (L) conditions undor which samples are talkéns (2) poss
gible disturbance of tho carbon dloxide.bicarbenata-carbonate equilibrinn

and afTer system; (3) tempevature conditiond Jduring storage ard twens.

w

port of smmplesg; and (B oxidation changas, ebe., For surfieco i shallow
meenfined proanducbors, howaver, 1t a5 prebadlo that the laboratory con.
ditions approwimate {iold condikions,

Dlobined differences in the vange of ol are indleated (Table )

N

By N " N . . e rvag .y 2 um oy te s o
Tor hno wavers of She throo gowres_avosg inveobigatad,

. sy vpe
So? WITRATH ..
e . o - . . L e L B R S
o annitvoan Cor pilen e arg plven for Lhe apdon Ny ke
- /
3 ST R R AR sy LA N R 3% e . TV . B - L3 At TR T I
phbrate Lo ol abbronsn, Sar phonoldisalphondle aold dechpiague wen ome

nlevad Do the dsborsinations spd s Ldial for concentalions laos Ghap
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30 pepeme At the upper end of thls range it is accurate to within a few
PePeMay at the lower gnd, to the nearest tenth of a PeDeMa

High valves ol nitrala appear in all the three gource areas
considerod, and in all forums of wakoy supplies, Dug wells seem to be
nost consistently liable to zontamination., Tt is impossible, however,

to predict the nitrate contont of an individual water supply in any

rarticulice gource area.

7:0  STANDARD OF DRINKING WATSR

‘7). GUNERAL.

The U.S. Public Hoalbh Sarvice‘s drinking water standards are
listed in Table 1. Analysas o1 the cations Listsd under "mandatory
limits" are not avallablo for the purpose of this veport. Data are,

oy ¥

hawover, avaiitable for ths andon NO)

Bitrate nitrogen in cxcoss of 10 pup.m. has heen related to
incidents of cyanosis, the an.called "blus baby" discase in young
children.

Mitrate concentyztions in witer haar 2 glose relationship to
e srgecuses and, thovsiore. arn Inflweaead by the activitics of nlants
and antmeis, Taothiz respoat hocleria wlay a parblealacly Smportzns rolo,

In wany instanecs Ligh conteat oF pibrets in geounduaters oo

Lo praced o Aeainnes o waber EMrovgn soi) st hao beap repeatedl s

ferdlfiort,  In vl aress shalion gronndvaters way b subjoct to pol.
tubion Teen Lornvards, Do bhis Tathovr onse shallew Gug wella predt oo o
POSL 0 Leflanovy verochaglen of driatin o wrbor Tanbe ) gt crmungla
Lal el LT N v g sencanhyo Lo comar S dede Ol iod el te
A Shose caaes Lh L0 T lenlh Lo deioreiins an i lannhior AR Bt
sabie Shobt Toasving o piw Yobn e ol hiestaons oo e o
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SCATTER DIAGRAM SHOWING RANGE
OF pH ¢ HARDNESS IN SLATE
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TABLE, 25

LIGT OF CONTAMINATID “TLLS

NUMARR PPM NITRATE SUPPLY SOURCE TYPE NAYE OF OWNsR
WaBm36-11. 15 Family Slato Drilled E. Walker
WaBu57.68 15 Family Slate Dug n——————
WeBa?71.392 27 Family Slate Dug Ae Hanﬁook
WaBa72.409 12 Fanlly Slate Dug C. Carver
WaB53.330 15 Familay Nate Dug Jd. Brian
BoAth 504 15 Family Plnistocene Drilleq C., Pempington
B.Ab1.521 12 Famliw Pledstoceno Drilled e ———
Wellei0.59 15 Family Slate Drilled E. Mosher

- | WwBall.123 18 e eeemesen Spring ceee———
W.B-64.7] 15 3 Families Slate DrilLed A, Yaughn
BoAu2-l32 10 Famlly Slata Dug J. Vambold
BadA7.0973 24 Famlly Ploistonana Dug M. Brown
BeAw28.407 15 Family MNate Drilled B. Beach
B.An17.519 12 Family Slate Dug 20 e e -
Bulwiub? 1.2 Yomily Slate Dug L. Swuet
Scheie of Bunbaring: -

kA I 23, 11

Holivillo Shoet . Quorter . Mining Iract « Wall Munhen

B A 30 165

Rerulel Shoch o Quarbteow . Waing Teaet o Wall Nembow
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The Laboratory - Nova Scotia Sanatorium
S{-,I;“ 16 “EPARTMENT OF PUDLIC HEALTH

B PROVINCE OF NOVA SCOTIA

Report on Examination of Water
Kentville, N. 8, June 2, 196l 19

Sentby De Mossman, PO Box 16, Volfville

Source of specimen  Spring 20 feet rom manure heap
Received May 27, 196L Lab, No. w #1

o e Q "WJ\‘&“
Result of Examination rP
ro
‘The most probable number of coliform organisms is Te 6 f ,

per 100 cc, of sample,
Bacterial count at 37°C. colonies per cc.

Remarks:

Waters that show a most probiuble nwmber of more than § coliform
(.rp..misms per 100 ce., must be considered unsuitable as a source for drink-
ing water. When the most probable number show: between 2 and 5 per
100 cc., the water should be rvedarded with suspicion zmd after a
sanitary inspection, may be declated unfit for drinking. Spccimens that
show most probable number of celiform organisms less than 2 per 100 cc.,
of sample are satisfactory from a bacterinlogical standpoint,

The quality of surfnce waters such as springs, shallow wells, streams
and lakes, varies with changing weather conditions. Thus, while the result
of the examination of a single sample may show tie water to be unsafe,
no definite conclusion regarding the safety of the water supply can be

drawn from a single bacteriological examination that shows a satisfactory
result, It Is necessary to have samples collected under varying conditions
for examination and to consider the results of ‘hese together with a
sanitary inspection of the source of supply.

Bactericlogical examinations of water are a time cunsuming laboratory
procedure, vequiring from two to five days dependinz largely on the degree

( Technician«in-

of contamination of the sample. d}
(L A0 ax, @1&04’\/

Torm 122, 5M-2-63
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the Plelstocens sourco area, is the cause of the high nitrate content in
caertaln drilled wells,

Although it appears impossible to predict tho content of nitrate
in any particular water =upply it is essential that control be exercised

vhors contamination is shoun Lo oxist,

7:2 PARTICULAR: .

Durling the coursy of summor field work three samples wore taken
for "sanitary" (bacteriolorical) analysis from different private supnlies
of drinking wator, ‘Two of these three solected cuses proved to be badly
contaminated supplies, Tablo 25 i3 ono ol these two reports, the analysis
for which was undertaken by the Nova Scotla Sanatorium, Unfortunately,
nitrate content iy not availavle for this particular sample becauso a
"sanitary" analysis only, and nob a "mnineral' analysis, was performed,
Jitrata, howaver, provides the fued required by coliform organisms, and
therefore, its presence in this sammle is suspected, The properiy owner,
Mr, Varmuhlen, was informed in due courae by the Groundwater Division of
the dangerous conditlon of this water supply. It is not known, nowever,

1

whethor steps have Lesn bakon te remedy the situation.

The case dsscribed above indicates thal sanitation surveys ag
conducted ender supervision of tha county ingpecthor are either incompleis
or ineffective, or voth., It .3 veported that during the ten years that
Varmuehlen’s water suwpoly hatd served a fanmily of five, it had not been
tested,

Table 25 describesg 15 waber supplios for which nitrate is in
excess of 10 p.p.me, thd y=eomendad woper 12mit, It 18 nobt ieprobable
that colondes of coliforma cvganisms should thrive on sach quentities of

nitrate. Bacterlologlenl cownts carriad cub on gseoveral, or vreferably al



of thase contaminated supplies would at least be an interesting experi-

mont; they are, therofora, recommonded,

810 HATLR _FOR_INDUSTRY AND ACGRICULTURE

The requirements of water ﬁualiﬁy in industries vary widely.
Refercnca should be made to Todd (1959, pp 186-187) for rocommended tol-
erences, which may be o0asily cowmared to the data srescnmted in Tables &4,
5, 6 and 7.

Eract 1imits ol permissible salt concentrations in water to be
usaed for irrigation purpoves can not be stated becauso of the wide varia-
tion in salinity tolerence amonp different plants, Field plot studies
have teen made by the Kontville Hessarch Stablon, and it is 4o this in.

gbitution thal the reader is referred for ifurther information,

9:0 CONCLUSIONS AND RECOMNMIHDATTONS

With a fair degree of' aceuracy Tables 4 and 6 can be used as
euldes to groundwater quality in the throe geurce aress considsraed in this
raport.

Sprays and fertillzery, especially in Plelstocene _.gg_z_z‘ggg_;q_r_g_agp
could modify hydrochemical trends,

Contaminabion by n:’x.tm'@e 18 commoi in saveral oases of wabers
dorived from each of the three goucce aress, han all chemical analyses
are made avallable It will bo possibic tio bethtsr compare conlamination in
the different spuree aroass. Tonstatively 3t is recommended that samples of
cach of the uater zupplics 1isted in Table 25 bo oubmitbed tor o bacterio.

Togiel couvatb,

The main glaakdard by whieh domestio water svoplies may be
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svalvaied is on the basis of total dissolved mineral matter, Iy this
respoct the quality of the groundwaters in the Berwicﬁ-ﬂolfville area
is encouraging.

atn on wall-water levels are available.for the olady Seriles
source ares becauseo of the number of dug wells, This source area, howQ
aver, 1s one of very irregular topography. In tho lowlands of the
Annapclis VYalley propor drilled wells predominate, and the water levels
in thoss walls are not knovm. For these reasons, therefore, it is not
feasible at this time of writing to prepare an accurate plezometric
surfﬁce.

NOT § =

Tho four test holes in Lhe daSpcrcau Valley indicate the pre-
senco of two tille and not an oxtensive deposit of cuitwash sanda and
gravels (as believed ot Livst), though sueh deposita ars pressnt as
local f{eatures, The Gasporecan River has downcut throush these tills
leaving at least threo palys of terraces, which may be best soen on the
northarn Slopﬂs near bhe hiecad of the valley,

The fact that impsrmeable clay tills and not outwash sands and
gravels are Qominent sheuld, howaver, foceus rabher than discourage at..
tentlon on the arsa o far ag groundwater potential is concerned, Ths
undarlying bedrock of Horton arilt is o proven aquifer by virtue of tho
many cazoz of flowing artesian woells in the arca. Thus, apart from pro.
viding an obvious onticarsnd o industry, the Casperzau Valloy seems to

offar a classic opnortunity Ior basie vesesroh,

4
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LIST OF MAPS AND TABLES ACCOMPANYING THIS REPORT

APPENDIX B

1)
2)
3)
)

5)

6)

7)

8)

9)
10)
11)
12)
13)
1)
15)
15)
17)
18)
19)
20)

22)

Drinking water standards .....after Lo Breton & Tedd,
Hardneas clasalfication ......alter Johnson, Fdward B,
Typical proundwater analyses from selected walls within known source areas,

Range of chemical compositlon of pgroundwater {rom wells within known
' source areas,

Range of chemical composition of groundwater from walls within suzjested
sourcs areag.

Histograms shcwing chemical analyses from water supplies within known
soyrce areag (using 3 as basic data).

Tabulated ranse of chomieal compositlon of groundwater from supnlies
within suggested source: areas,

Wast.lalf Wolfville Map Sheet showing sample locations & geolopleal
‘ boundaries,

Wogt.Half Wolfville Mip Sheat Hydrochemistry .......nitrate,

WostHalf Wolfville Map Hydrochemistry .............pH.

VestitHalf Wolfville ¥ap Hydrochemlstry .........total dissolved solids,
YWestuHalf Wolfville Map Hydrochemistry ,.........tobtal herdress,
west-Half Yolfville Map Hy irochemistry ..........Chloride.

viegtWHalf Wolfville MYap Hydroshemistry .,........sulphate,

Wegh-Half Wolfville Map Hydrochemistyy eeveevev..rron,

Fast-Half Berwlck lap showing samplz Lcoabtions & ¢eological boundaries,
Fast-Half Bowmivick Hap Hydrochemlatry ......cee..onitrate,

feat. il Berwiel Map Hydrochemistry sveeeeen-., .0t

Fagt.Half Barwick Mip Hydrochenistyy ..v.eva...ocbotal dissolved solids,
Tagt-Half Bowslel Map Hydrockomlsbtry ..v...v....otobal hardnesa,
Tast-Half Berwick Map Hydroshemistry ... .........Chlovide,

Fagh..Hal{ Borwicl Map lydrochenlstry .ovvevoseroctalphato,

fast-Hall Bervick Hap Dydvochenlatry (.i.cv.ee.oodvon,

Seattey diggrom sheuing range of pil and hardness in glate,
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APPTNDIX B Con?4.

25) List of contaminated wataer supplies,

26) Txample of bacteriological test conducted by Kentville Sarnatorium on

Vermuhlen propoerty, (See Section 7:2).

Stevorrsesrasvrssevcary



