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16-5. Protection of groundwater resources from
pollution
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COMPARISON OF CU, PB AND ZN MOBILITY IN THE UNSATURATED ZONE AT TWO
SITES OF DIFFERENT LITHOLOGIES UNDER TROPICAL CLIMATE (STATE OF SAO
PAULO, BRAZIL)

ALEXANDRE, G AL ; SZIKSZAY, M. & TOLEDO, M.C M. de
Instituto de Geociéncias, Univer de de S&o Paulo, Brasi

The aim of this paper is to compare the mobility of Cu, Pb, and Zn under tropical climate, between
I preCambnan schists, where grapevines are cultivated - Site 1)
and results from expenments camed out on undisturbed column samples taken from an E
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PROTECTION OF GROUNDWATER RESOURCES FROM POLLUTION

DuSan STCJADINOVIC and Miro MILIVOJCEVIC
(Inst. for Devel. of Water Resour. "Jaroslav Cerni" and High School
of Gecdesy, Belgrade, Yugoslavia)

;fhe safest resource cf water supply for human use is still groundwater.

However, the increasing industrial use of modern technclogies, which
need water for discharge of affluents, 1s resulting in pollution of
groundwater and is limiting the volume cf this resource.

Thus, depending on the character of industry, affluents reaching
aquifers may carry heavy metals, aromatic substances, phenols, fats,
resins, fat acids, and many other deleterious materials which contamin-
ate aqutrers for a long time. Percolation of polutants into alluvial
aquifers is provided by porcus water-bearing deposits (gravel- sand),
ckaracterized by high permeability, on one hand, and good cmmun:.culon
between river and subsurface flows, especially where rivers have cut
their beds in water-bearing deposits, on the cther. Aware of these
circumstances, certain investigations and laboratory tests have been
carried cut in areas characteristic for this "vulnerable" environsent.
The tests included pollutant tracing to an aquifer and its emergence at
the nearest pumping point. The tests and the obtained data indicate
easy penetration of pollutants intoc the water resource and consequently
into the cumcingz area.

A clear ccnclusion, based on the tests which will be described in

this centribution, is that possibilities of groundwater gollution are
very high, and that certain preventive protection is necessary, prisa-
rily for alluvial aquifers.
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GEOPIYSICAL EVALUATION VERIFICATION OF AN AQUIFER SYSTEM VULNERABILHY TO FOLLUTHON (0GR
OF NATURAL PROTECTABILITY) BY AVAILABLE GEOLOGICAL AND HYDROGEOLOGICAL DATA

Saclans KOMATINA (Geophysical lasttuie, J Bijelica 29, 11000 Beograd, Yugoslavis)

Groundwater for drinking purposes presents the most important and perspective pan of the water resounes In mamy
planet, it is the only source of waler supply for population, indusiry and agncultural ingation. Uniill recently, waler heariny
caploration were the main subject of geophysics (in order to provide drinking water). However, the must inicresung fops ous o
analysis of a hanging-wall in order to protect the waler-beasing horizon against surface polluters
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9 ly g and clayey matenal - Site 2).
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matter, sp ‘ouionlho arfi ‘was d The walers of the unsaturated zone and of
the aquifer were analyzed during the penod of one year. On tis profile, where the concentrations of
won were found between 3.03 - 11.23 (WT%), ) ol were hed annually with 8.59 mgA
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MMJMMZ.ONJM matter was practically absent in this matenal,
and the iren conlents were between 1.88 and 424 (WT%). Onhmlumln solutions with 100, 500,
and 1000mgA of Cu, Pb, and Zn were appli On these

| methods have a very imponant role in tolvm‘ numerous practical tasks within domaia of groundwater prisecten On the
other sude, alluvial squiles we of because of several reasons: | the aquifer cuntaing & very lage
Quantity of b . %0, in & great number of countries alluvial aguifers are in the s place. 2 waier
vtilization from river valley sandy .nul n-uuu is very great; 3. the aquifers are eadangered by many ue rees of wiface pilave
(associated with the use of agr and feruil )

In the paper, forciga and Yugoalav cwmp-uy knowledge, acquired not only in the field of hydrogeological research 1 damxe of

with porosity), but also in the fickd of alluvial water hewmg
mcdium by -nhau larly an of hanging wall amd s nde in prousdwater préciee
l‘ﬂ_mfl—lkmuiniuly—h\ud

As 3 sady wea, we analyzed risk of pollstion of e squifcr system in e Veliks Morsva river alluvial plain (Serbia, Yogodsvial
a8 the cestral valiey of the northern pant of Balkan peninsula (ahout 40 km long. 1013 km wide) The squifer sysiem reperens s
oaly the primary scurce of drinking water for 8 numencally substaotial community, bt il i
for imgation (sithough on 3 local scale) The study srea alto presents & high concentratum of ¢
whch s & potential source of poliution for the groundwater resources thvough land occupation aml wee an well o ihe dopeal of slad
and lgud wasies.

types were simulated. During pne year the leached out p g walers were col

the expenment, it can be pointed out that Zn was the most retained metal, in a general way,
and mainly in the most ferruginous levels For all the metals, the retention has been more imporant in
the first ten centimetres (lop) with less retention in the median and basal pans of each column. The
different rainwater types did not influence the mobility of Cu and Zn; however, Pb was more leached
out with the more intense rain type.

From the obtained results, it can be concluded mmwdwoonmmw

influence on the mobility of these metals; this being related 1o the Y
iron - which are for the of the ‘m.hmm,m
matier does not play an important role in metal under tropical climatic conditions, its
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0 unique features of the lorrain (componition. gravel depesits thickness. stream position). the wwly ares =as swpasod e
four exploratory sites: |. coast mear Brzan and Lapove scttlemenis. 2. Milokevac | and 11 urigation test fickds (near Larevil 3
Truovte - Lazowik rayon and 4. Salinsc field (near Smedercvo town)

Vuloerabulity 1o poliution for the alluvial plan was ftimated by grophyncal methods thiuwgh fullowing facturs
- thickness of 3 low-permeable hanging-wall dim),
= groundwater level (in other words, thickness of acration rone Am))
- prain-size disnbution of hanging wall.
« filtraon coclficients of rocks within hanging. wall Kfm/s)

On the baus of ciled cnitcna, the ihree main caiegories of waier-bearing horizons according io ifs self-proteciabihty agea pollation

we disuunguished.

I. A estegory - waler-bearing horizun profecied squifer covered by impermeable clayey layer, over than S i thich . dchacy of
acration zone in max GWL. over than 4.0 o K for hanging-wall sediments: K<50 10" m/s

2. B calegory - waler-bearing horizon conditionally protecied squifer covered by low-permeable layer (siy sand. vilty clay. 1350
m thick, scration z00¢ in max GWL: 1040 m thick. K=50 10" 10 10 10" mvs

3. C category - water-bearing borizon unprotecied aquifer covered by finegiamed clayey sands fews than 15 m thel, sratns

tone <30 m thick; K>10 10 s

Ceophysical dats oheained for gravel-sandy sediments of the Velika Moravs alluvon are in satisfaciory sgreement wuh svilable
geological and hydrogeologcal daia

‘l‘ﬁ more comgics tashs castng within the past few-years period and wa the future w the Mield of grousdwaier protecien by
development of geophysical meihods and P " . partwculaly in doman of eavinamentsl geology
I modeling \ech: with porary wse of geaphecal and mathomatscal






