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J._bstrc:-ct 

I.·Iuch contro";_'"e:::.--s;r · ?1~-.-.s erisen concerning the vrater que.li ty 

in an area 

To resolve the p 'olem, we~ter se.mr)les were taken and 

analyzed for tr2cce metals, from the area which was also 

m_ap:ped. This sho1.7ed the s.re2. to oe :forested with the· pre-

ferred drainege direction to ~e toTierds the La Have River • 
. , 

Two dumps ~-re~e discovered wl:ich could affect the area. In 

order to constrt-;_ct hig~·T<vvsy 103, tvro road metal pits were 

opened. In these ~its there is exposu~e of Halifax slates 

which have been metarnorphe,sed e,nd folded. Inte:::."oedced in 

the sl~tes are iron sulfides. _The analysis of the water 

disclosed patterns of ion distribution radiating from the 

pits dovm slope. This is due to acid leaching of the newly 

exposed beds of iron sulfides in the slates. These mobilized 

ions are then precipi te.ted do·r.:n slope with a change in pH 

and other cheniccl prope~ties. 



Introduction 

For the last tvio years, the residents of Eorthvrest 

Bridgewater, Nova Scoti~ have reported a deteriorstion in 

the quality of their ero~nd water. The reports began shortly 

after several pits were developed for road metal to construct 

a road bed for Eigi:v{ay 103. This study is an c.ttenpt to 

evaluate the curYent w2t2r quality by analyzing the trace 

JFStal content of st:.2:'fc.ce c_nd gro-c.nd v<aters in this E~ree .• 

The field vvork was Ce2:'::-:'ied out in IIovem-oer 1977 over a 

period of 7 dsys. 

I would like to acknoDledee help e:rten~ef to me i~ this 

study by members of the department. In particuler I wo~ld 

like to thar1k Professors D.J _.\T,'· Piper, D.B. Cls_rke, 5.3.S. 

Cooke, T.Vl. Een_rligar, "\~!..3• Ervine, P.E. ScheJ:l..]{, I::f.r. S. Parikh, 

Mr. J?.D. Bourque and Ms. D.E. Webb. 



-2-

General Settinp; 

The study c.rea is 3 h.~. ~.-.-est of the to·~~.n of 3riclge~.7c-.ter, 

Nova Scotia and 100 k'TI. south·.-.-est of Ealifax. The 8 square 

kilometer area, measuring ap~·roxlme.tely 2 km. by 4 km. is 

on the south slope of the valley of the La H2ve River 

(Figure 1). It is forested, pr~domina~t by vrhi te pine and 

spruce, and drcined by stre2Els 2.nd. ditches flov:ing north-

easterly to the La Have River. (Pln.te 1 ) 

The natural ground surface h2s been disturbed in sevcr~l 

places. Hig~~ay 103, consisting of. two lanes, was constructed 

in 1975-76 (Ple.te 1). Roed xet2l for this highvtay WB.S rsmoved 

from a large area.just north 0 ~ thP tl"ro fP~+o~v (~i~·~P 1 
- v -- '-"' - .__ v v _,_ t.J ..L -...:::;:; 1..4-L _. 

and Ple.te 2). This factory, a~)0 1J.t 4000 square meters in are e., 

was built in 1970 and is O\'ined and opere.ted by the Hicb.elin 

Tire Co. of Canada, ~td. 

There are e,lso two d.lL-rnps in the area. One is the tovFn 

dump 0. 5 km. south of the st~_:_dy areao The other is a smell 

du.rnp located in the ~aest pit (Figure 1), consisting of 

tires, rubber e.nd pl~.stics. ~~~is d imp appe.:1rs to be fe_irly 

r2cent ( 3 montils) ._ 

r .:;.l--1.::. -r-•• _. j_., ,~ Q 0 l ("'\ r:•"'{j 
J'-' v-C· Jv -'-' , 1 
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Plate 1: Photograph of general topography, taken
from north slope of La Have River,
looking south.

Plate 2: Taken in East Pit looking north.



_s_ 

observations in the i::-ru'Tledie.te P"rea. 

Bedrock ex~)osures ar::: genE:; Tally s~ne,ll r::.nd of poor· 

quality due to activity in these ~r:>it_s. Eow-?ver, a few 

vrell-t-=:xposed outcrops in the "~Pest ?it, in a strear.rt 2 km. 

to the \vest, and in the v;est Dit •Nere examined in detail. 

The geolocy is sho•:rn in Figure 1 a • 

The area is underlain by slates end very few thin beds 

of quartzite of the He.lif2:.X Forrrrc:.tion. These rocks strike 

northec2.sterly e.nd dip moderately northvvest. The rock in 

the Bridgev1ater ar7~a h-~.s be~n metamorphosed to the green-

srihist facies. T~e~e a~near to be two folding episo~es, 

East-West and North-So~th. The lEtter event has given 

rise to the anticline-syncline nature of the area and the 

Megwna in ~his area as 2. whole. Taylor ( 1969) describes 

the c:xis of a s_y:ncline north of -the st-tJ_dy area. 

The area hes also been gl.aci2ted. Smooth rock surfaces 
/ 

or roches moutonnees can be fo~-:nd, thsse e::hiJit soLJ.the2.st-

northeast oriented striations. The thickn~ss of glacial 

drift varies generally from a fe~ meters to nil, as cen 

be seen in areas of the ~~st Pit ~nd in roa.d cuts of 

Hig}may 103. So~e wells intersect bedroc~ ~t de~ths of 

0.5 to 3 meters (A~pendix A). Pebbles in drift material 

have been identified as Triassic sandstones and basalts,' 

and as DevoniHn granites in addition to I-.Ieeu.rna slates. 
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The soil, kno\vn loco.lly ;--s t.:he Bridgev,rater se.ndy 

loan, consists of li_s~t-brovrn sc.ndy loan ove~clyinc a 

yellowish brovtn or olive--brolsn loan. These soil horizons 

va:ry in thickness. 

The slctes in the road-metal pits have interbedded 

layers of iron sulfides. ~hese beds are up to 5 c~. wide 

and continue along strike for several tens of neters. 

The iron p~7ite varies from blebs to a highly disseminated 

form. Vfuere these slates contain numerous interlayers of 

these sulphides they are overlain by a conzlomerate of 

probable Pleistocene age, called the Bridgev1ater Conglom-

erate by Cann and Hilchey (1958~ 9 Limonite appears to. 

cement the overlying boulders and pebbles of slate_,sand

stone, and granite. Calli! and Hilchey (1958) believe it 

formed when iron is dissolved during the soil-forming 

proces$ and is reprecipitated ~as cement between the 

fragments. 

Field Procedure 

Thirty-three samples of weter from wells, ditches 

and streams were collected in oEe liter polyurathane 

bottles. These ·were first clec:.n.ed \Vi th a very we a};: solution 

of HCl and then rinsed three times with distilled vrat,er. 
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Since, by ITo7ember 19, 1977,- the open v:ells had already 

been covered ·-.~i-th :~la:::;ti: shsetinz, brush 2nd even se.v1-

dust to pro .ect -them from freezins v1inter tempex-·atures, 

the samples of ~ell waters h~t to be taken from the taps 

at the surface. These and other conduits were composed 

of bras,=j, copl_)er, a..."tJ.d st c.inless steel. 

In each case the water ~,-ras allov1ed to floYt for about 

3 Ininutes to re~J.ove as much co:nt:-_T~ine..tion from the pum.ping 

system as possible. Before the bottles ~ere filled they 

were rinsed twice Tiith ths ~ster. The uH of eGch sam~le 

Vlas me E. sur::- d at thia time • 

.An at-::;emr)-c vras mP.de to l"ecord the depth of the wells 

(dug and drilled) but this informetion was not available 

in most crses. In general, however, drilled wells are 

deeper than du~ wells. 

Samples of surface ~::c:.ters (i.e. ponds, pudc:~_les, di tc:I1es, 

strea111s, 811d rivers) \vex·e o ot ained oy sirtply di.r;:r:inc; the 

water from the ~-·ools, etc ~. Go.re VIc.s taken not to disturb 

the sedirneEts on the -:)ot-to1:: E.s tl:..ese \7e:::.,e rusty in sone 

c2ses. All sc.!:iple sites ,:.-eTe e:ze.:~:.in:::d cE.refull~l o.nd are 

described ir Ap~endix A. 

T,p ,,, o-r· !~-t nrv "P'Y''J 0 e 01''"8 ___ .._.._ -" - rl .....,-. '-" ·"-' ._.:_ 

In the laboratory, small (60 mlo) polyurathane bottles 
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were cle~ned, rinsed, and then filled with water from each 

Of the 33 Sc~~l:ples t::-_ken in the fi':?·ld. St~1ndo.rds Yiere ffiG.de 

by te.kint:; e_:p:·,r-opri-:;_te alicrlots of co:c1Inercially prepared 

solutions and dilutins to ~;he \7orking range for each 

element (Taole I). 

The weters Tiere analyzed at the Department of Geqlozy, 

Dalhousie Uni\;-ersity, on a :.Iodel 503 Perkin-Elmer Atomic 

Absorption Spectrop~1otometer equipped with printed read

out. Stand2rds were used to bracket each analysis. 

Indicated concentrations be~rond the vrorking r2~nge of the 

instrument for a given ele::J.ent ·:,~;-:_·e r~ane,lyzed using e. 

more dilute sc..mple. Similarl::•, concentrations 1;elovj the 

minimum detection ls•Jel of ~hs insturment for a gi·'-en 

element were gently evaporated to concentrate them by a 

factor of exactly 10. These were also re-an2lyzed. 
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Teble --

Range of Conce11-tre.tions Used For Stc:ndards 

-::~lenent E-~,n-,0 of St ancl.::.rds 

Ca 1 - 5 ppm 

Fe 1 - 5 ppm 

I.ill 0.5 2.5 ppm 

TT 0.4 2.0 ppm i'-

Fa 0.2 - 1.0 ppm 

r.rrg 0.1 - 0.5 ppm 

v 0.2 - 4.0 ppm 

Zn 0.2 - 4.0 ppm 

Ba 0.2 4.0 ppm 

Cu 0.2 - 0.4 ppm 

Data from Perkin-Elmer "3luebook" (1974) 
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Results 

The analytic &1 rs sul t s ar·~ sho-:.-.rn in Taole II. Each 

value listed is &'1 avere.t3e from 3 de_terminations on the 

same sanrple_. Because vane.dium analyses tended to be 

veoriabl.e (noisy), the val,_;_es listed in Table II have been 

calcula_t?d from a ccrsputer program developed by S. P2.rilch. 

Grenhic Ane,lysis 

The results of the analysis heve been plo~ted on 

separ2te maps. Each me.::~ is colou:::ed in a manner to shov; 

high and loTis for esch of the 10 elements and for free 

hydrogen (pH). The locations of the se.mple sites are 

shovm on Fic;ure 2. 

High acidity (pH 3) occurs mainly in the roe.d-metal 

pits a11d ciecreases tovrards the La ~Iave River (Figure 3). 

The distur-bed areas hc_ve DH ve.lu .. es of 4 or 5. The to':,n 

dump shows the lee.st measured acidity (pH 6). Surfe"ce 

waters he.ve lovrer e.cidi ty than the v.oells as a whole, and 

dus -rrells have a lo\7er acidity tnan drilled wells. 

Be.riu.m concertre.tions, rcnsirg from 0.22 ppm to 

below detection levFls, are in the ~oed-metal 

and diminish somcwhe.t tov.rards -the La Have River (Fi311 .. re 4). 

Values along Eie;hv.ray 10. ge:nerally decreases northvr2rd from 
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Analyses of WateTs f'rom ~'T1,'[ liriCl,.,..ewater, IT.S. 

* * * * Sa.mple pH ca· K na· mn Mg Fe• Ba v Cu Zn 

1 Dug 5 5.2 0.64: 6.0 .08 36 .25 .08 .006 .12 .85 
2 Due 4 3.05 0.42 11 • 6 0.09 30 2.2 ND liD .21 .085 
3 Surface 4 1.2 0.60 6.8 .56 20 0.5 .06 .003 • 01 .1 0 
4 Drilled 4 ~m .04 19 ~o · .04 0.25 0.1 .14 liD .015 .005 
5 Spring 4 1 • 15 .70 8.0 ,62 .24 .5 .22 l'ID .015 .095 
6 Surfo.ce 5 2.4 1.46 6.0 .22 36 .1 .22 • 01 • 01 .115 
7 Surface 3 3.05 1. 46 8.6 .92 32 3.6 .22 .006 .005 .065 
8 Surface 3 0.30 .70 10.6 1.10 56 3.7 .04 :I·ID .25 .45 
9 Dug 4 22.5 .72 8.6 .42 60 2.9 .1 0 .008 .015 .s 

10 Due; 4 2.8 .68 6.0 .07 24 .1 .1 0 .009 ITD • ·';05 
11 Dug 4 2.95 2.4 3.0 .04 10 • 1 l~D .004 3.1 .045 
12 Drilled 4 .1 0 .04 20.0 .02 .01 I') .22 I~D .005 .005 .,.. 
13 Drilled 4 liD liD 14.0 .02 .01 .2 HD Iill .01 .006 
14 Sruf:;.ce 4 2.00 1.32 2.5 2.46 24 2.5 .22 liD • 01 !"' .o 
15 Surface ~ 1.45 1. 0 2.0 .36 12 3.0 .1 0 .008 .005 .045 -" 

16 Due; 4 3.0 1 .16 3.2 .09 24 .2 .1 0 .01 .01 .1 -

17 Dug 4 2.75 1. 96 6.0 .52 24 .1 .06 .004 .1 5 .16 
18 Drilled 5 21.0 .7 2.8 .14 54 8 ") eL .OLl ~005 .005 .175 
19 Drilled 4 2.7 1.92 4.8 .52 24 .2 .06 .008 .on .13 
20 Drilled 4 0.25 0.02 19·. 6 .02 .o6 .1 J:ID .00!:- .C;05 _- .005 
21 Town 4 3.2 .24 2.8 .02 r .25 .14 HD .025 .03 :::> 
22 SurfR.ce 6 31.0 4.32 20 .02" 18 1 • 5 .18 .01 • 01 .12 
23 Surfoce. 3 2.1 .88 3.8 .45 15 .25 .14 .005 .005 .31 
24 Drilled 5 7.75 .68 2 .50 25 .7 • 31 ED .03 .·J2 
25 Drilled 5 .1 5 .1 0 19.6 .02 .OJ .3 .14 .004 .045 .06 
26 Drilled 4 16.5 .96 3.8 .14 40 .5 .04 .004 • 01 .02 
27 Dug 5 .1 0 .1 0 20 .02 .02 • 1 .04 .008 .01 .03 
28 Due 5 1.25 .52 .l .04 .OJ .1 .125 ED .125 .33 
29 Dug 4 1.80 .54 .2 .05 .6 .., .125 lTD .125 .2 • I 

30 Surf<=\ce 3 1 • 1 5 .58 .3 .02 .6 .5 .13 .001 IID .02 
31-33 Surface 4 2.75 .80 .2 .42 29 1. 75 I\TD ~'"D .13 .8 

• indicntes sar:ples have been diluted 

* indicates se.m~1les have been concen~re.ted 

liD not detected 

values are in ppm 
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the intersr-:ction v1i th High1:vay 103. The surface vraters 

tend to heve hisher v~l~es then +he::. U-...o..·- ~ells and the drilled 

wells tend to have lovrer values the..n dug wells. 3arium 

concentretions seem, the~efore, to decrease with depth. 

Calcitun concentl"n.tions re.nge from 31 ppm to below 

detection levels. The highest values found in this study 

were at the toYril d-'--:_.rnp and i::J. 3 viells dong Highway 10 

(Fie:ure 5). The rest of the area s!lOVlS moderate values 

of 1 to 10 p:r)m. Surface waters tend to have lower values 

than v,rell vr.s.ter c:.nd those for drilled wells are lower in 

value than fur OJJ_g ·,-:ells. Calci~J..l~'-, th2n, seems to be 

v,o.., Lble "0ii th deptl2. 

Copper values range from 3.1 ppm to values below 

detection. There appears to be little correlation of 

copper values ~ith location within the study area (Fisure 6). 

That is, isole.ted high values .occur at intervals scat·:~ered 

throughout the arFa. Low values ere also s:;atteredCI 

Copper concentre.tions in surfctce W2~ter are gene=:ally 

hieher than the wellsmd due wells h2ve velues higher than 

drilled wells. Copper concentrEtions therefore appe~r to 

decrease with depth. 

Iron concertrutions r2nGe fros 8.2 ppm to values below 

detection. The hi;hest v2~l::tes are . -'-, 
lYl lJllE.' 

- .., . . . "'' 
:: :!.!. ~~-- (l_ ~ ~ ~:~- ~ 2.l ~~ _:1 
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generally towards the La Have River (Figure 7). Values 

from waters tend to be higher th:?_n '\Yell waters; and those 

from dug Tiells are higher than for drilled wells. Iron 

concentrations, therefore, decreese with depth. 

Potassium concentrations range from 1.92 ppm to 

values belo~ detection. The hignest values ( 432 ppm) 

occur in t1-.ce d~_;..mp (Figure 8). :rhe lo7;e si; values occur along 

Eighv·vay 10 and near the river. Surface water values are 

higher than vvell ws.ter,· and drilled values have lower 

values than dug ~ells. Potassium tben, decreases with 

depth. 

Jviagnesium values range fros 60 to 0.01 ppm, the 

highest,, values e.re in the ~)its and diminish towards the 

La Have River. Surfe.ce water values are higher than well 

waters md dug wells have higher values than drilled wells. 

MagnesiiL~, then, decreases vri th dept~1.. 

llanganese values range from 2.46 to 0.02 ppm, the 

highest values are in the pit and d_minish tovvards the La 

Have River. Surface water values Rre higher than well 

waters end du_s •:rells h2.ve higher v~~l,_:_es than drilled wells. 

Sodium v.:::lu,-:,s r::·.nge from 20 to 2.0 ppm. The study 

areas as a vr11ole he.s hi;:::;her values vrith loc2~lized hi_shs in 
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wells alan~ hic;hv:e.y 10 which are gr~ater than 10 ppm. 

VanaditL-n vc.luss in the stu,.:;_y ares. rc:~nse from 0. 01 

to v2.lues belou detection. The area as a vrhole is low 

with respect to vanadium. 

Zinc values range from 0.85 to 0.005 ppm. The values 

are high in the pitsmd diminish graduslly towards the La 

Have River, less so else·where. Surface water values genere.lly 

are Ligher than y;ell viaters, d1-:.g well vre.ters h,~_ve higher 

values than drilled waters. Therefore zinc values decreases 

with depth. 

In stl1TJic.1ary, then, concentrations of Zn, Fe, Ba, IIn, 

:r.re, and K are relatively high in· and arorJ_nd the pits arid 

dump. These vlaues generally decrease downslope tovrard the 

river, except n8c=~r Hig~-::.-v·Jay 103 vrhere thsy remo_in fairly 

high. ·High and lo~:l concentre"tions of the other tre~ce 

metals ( Ce., .: . .-;a, Cu, V) seem to hc:.ve an uneven, or at least 

trendless, distribution. HoTiever, in almost every c2se, 

.J..lle t r D e '!'""i .J... <::1 1 l'l -,.-. ' D t • ;'1 l f1 1-' d l 11 0" 
1 h '' d r, "Y1 t. ..... c -_.le·JC<. co-~ce _ _!_-tr ....... lO.~._s, ___ c ~_- ___ 

0 
c; __ e c1.y ro6 e1..1.. 

ion c~rtce~trations, decrease with depth. 

A Com~~riso~ ~i~h Ot~er ~nters 
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compared to those in nec_roy Ee~Jb Lake (Kelley 1975) and 

to drinking w:::-ter stccndo.~ds :prep::~red by the Depe~rtment of 

Healt~ and ~elfare of Canada. Table III and T2ble IV 

which present t~e re.nge of the se.:-n.ples in this study 

and how these c~n be compared to some known values •. This 

shows calciun, copper, iron, potassiwu, magnesiQm, manganese, 

sodium and zinc to ~Je a~)ove other lcnovm val"'..les, ·rrhere 

bariv_rn is belo'.7 kno•.~n:l vs..lues. 

Discussion 

The source of most of the tre.ce metals a:)pears to be 

from the nit area. Since the metal concentrations are highest 

in the pits -rrhich are topographic.s.lly higher and due to 

the chemical process at uork here. It a~pears that surface 

and ground W8.tel"'S ha"~"Te migre.ted do\To.slope along draine.ge 

ditches and cleavage plenes (Plate 3 & 4 and Figure 14) 

to the river. Possibly the w2ter from the pit has mixed 

with water from other areas and hss become diluted. 

In the pit a~ea the main process involves the oxidation 

of sulfur by oxyse~ w~ich is reduced. The redox reection 

(Levinson, 1974, P. 77). 



Table III 

Drinkin,s ·vlater St2nds.rds 

_!!_ * ppm+ C ale i lL'TI. 200.0 
-,r 

1.0 ppm 15.0 ppm 

Copper 1.0 0.05 1.0 

Iron 0.3 0.3 

I.~Iangene s e 0.05 0.05 

Magnesium 150.0 0.4 

Sodiwn 200.0 3.2 6.0 

Zinc 0.5 0.009 0.05 

ff Dept , of He~lth and ~elfare (1975) 

* Hebb Lake, Kelley (1975) 

+ Average River Water, Hem (1970) 
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~~en freshly exrosed pyrite com2s in contact with the 

oxidizing atndsp~e~e, .~he UQtcr is only slishtly acid, 

so any iron dissolved by surface water will tend to pre-

insolubility of t~:is compound in other than very acidic 

waters. The geothite may tend to ce8ent loose particles 

and make an indur2ted corglonerate. However, with time, 

the H+ conce~tration should increc.se as described in ~he 

• ' ,.... • 0 +++) . . reactlon aoove, so that the Ierl'lC l2.->on (Fe reme.lns ll1 

solution. Also the acid waters have a far greater leeching 

effect on other m~terials com~osed of a variety of metals. 

In an acidic envil"Orl!-nent the Dletal Zn, Cu, T/In could e2sily be 

dissolved fr:):-:1 S""c.~lf_L(:!.es, silice.tes or any material such as 

those co:r:.1mon to d:.-I.:lps. Other mete.l such as Ca, LTg, 

Na, 3a were most likely leached in a similar r~1anner from 

the slates. The b.i6h acidity :n.ear the pits v.rould ensure 

that these metals remein in sal~tion, even in an oxidizing 

• ..L-envlrOJ:1nen v. 

As the acid me~al ~ecring w&~er~ ~igrate aDay from 

the pits they "1.70l~_ld tend to lo~-..? their e.cic.l.i ty tllrov.gh 

reactions with rocl:s and/or soils c..nd beine; dil:.1..ted by less 

acidic w2ters. This ~auld n~ain ceuse ferric iron to 

precipi t2te ~-nd to a lesse:r exte:::~t ~.::n. Since Fe and I.In 
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that when the hydorxides -~,recini tate 
- - they would also remove 

the other metals. 

Some local concentration such as those seen in the 

Na, V, Cv s.nd Zn grap1is-could ~e d1..1.e to other means than 

the pits. The localized higher sodium values appe2r along 

Highway 10 and thus they may be the result of road salt. 

The high ve.ne.di.~:_m values could :;e the result of the oil 

used to sul'"'face tLe dirt roads to the tovm dump; to the 

west pit, and to the e~st pit. The copper highs are slso 

localized in some uells and may be the reflection of 

copper in the pwuping fixtures. Similairly, some dug 

wells are often lined Tiith galvanized (zinc plsted) sheet 

metal; this could possibly exnlain sone zinc cnomalies. 

Some vvells show high values while near-oy wells show 

lower values. The Yrells with the high concentrations tend 

to ~)e dug vrells v;hile ·~he lo\ver values tend to be in desp 

d.rilled '.7ells. The drilled V!ells appec.r to heve oeen 

SCl'Ubbed of net2-l due to adsorption process of hydroxides. 

A correlation of estimated Eh and measured pH in the area 

shows how acidity ~nd oxidation had decreased together. 

( Fi sure 1 5 ) ; 
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Conclu~~ion 

It has been shovm that e.. spatial distribution of metals 

does exist in the study area. :,:etals from the pits have been 

leached from the sulfides which are interbedded with the 

slates. These were exposed when the pits were opened for 

road construction. These metal ions in solution migrate do¥rn 

slope along drainage ditches in t~e surface envirom~ent and 

along cleavage planes of the slates in the ground water system,· 

and are adsorbed on hydroxides a..'tld precipitated. 

These waters i~teract with well systems causing the 

deteriation in the quality of the drinking water,· as some 

well vraters a2."e . in excess of the dri11...king water standards and 

knov;n averages of the area. 

If' this project was to be :follo\ved up; it may be 

interesting to test these results by taking two samples 

directly fro~ the well and to ecidify one of these two. to keep 

iron from precipitating out~ It ~auld be of interest to 

expand the. a...Ylalytical tecfl..nique to include Pb; As,; chorides; 

anions and a m~asure of the oxidation riotentJal (Eh). 
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AP:I?E2TD I:Z 1-.. 

:Jescription 

I-lo.nd du:· c:1e 11 1 5-1 8' depth pH 5 
)Ossible conta.tui.nation: railway 

Hand due -;;rel1 6' de)th pH 4 
~Jossible contamination: railway 

Runn~?-g stream -:- mo~erate. r2:te pH 4 
::;os::::lGle conta..mln:_::;Jtlon: rallv1ay 

Drilled Tiell 150' depth, cased 20' 
~3 4, possible contanimatiomrailwsy 

S:?rins pH4, possible conte1nin-:.~.tion; 
railwe.y 

Construction pit for 
, "1+ ~.,.. 5 . : 1 ;-~~J.l v p.c. , };:;OSSlO_e 

l":ighvrs<y 

sewage, ~)eing 
cant e__rnin?Jt ion: 

St~eam in ditch by South Pit 
noderate rate pH 5 
Pool in South Pit, slow drainage, pH 3 

Dt.tz we l_-_1 , u.,..tt·.,.. 4 
;...... .-

Du.g -r-rell, pH 4 

D~)_g well, pH 4 

D:cilled vrell 130' depth 
cased to 90' pH 4 

Drilled vrell 140' de]th 
cased 20' pH 4 

Pool in dlE.:1p in Hort:!:1 IJi t, :::1.oderate 
draine.ge: pE 4 ~ J}08~.;io le cont s_rrlin~'-tion: 
:plastic, -t i:-::.-·e s 

Strea""n in l.Torth Pit, pH 3, moderate
s1o;v flow 
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'J'3scrintion 

D~g well G.5' pH 4 

Dv.g yvell, pH 4 

Drilled ~ell 104' depth, cased 20' 
pH 5 

Dilg well 6', pH 4 

Drilled well, pH 4, 120' de~th 
cased 60 1 , ~ossible cont2nin~tion: 
sevvage up slope 

To~m water, pE · 4 

Dv.mp - ~er-eral 
slo\tl drainc~·se, 

La Eave River, :node-~ate :floYr 

Drilled "7'tell 75' depth, cased:_ 20' 
pH 5 

Drilled well 100' depth, cased· 2S' 
pH 5 

Drilled well 160' depth, cesed 20' 
pJi 4 

Dug well, pH 5, possible conta"""J.il1~·.tio!1! 
blasting at new schoal 

Dug well, pH 5, pos::--;iole conte.J'"!linc:,tion: 
blasting at new school 

Dv.:": vrell, p:q 4, ·noR~ir-,le conte..Dine.tion: 
lilasting at new school -

Scree.~·.:, f·~.::_:t flo· . .-, \'er~~ high, possi:)le: 
coEtarnine.t ion svramp 

Pool in s:rer":l in p3 3 
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