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This study is a part of a comprehensive rescarch programme on the Black Sea
Romanian shore pollution.

T'he experitmental results for the trace element contents in the underground water
and sonme surface water courses, located in South Dobrogea are given. The Istru-
mental Netitron Activation Analysis (INAAN) and Inductively (oupled Plasma-
Altomic Jimission Spectroscopy (ICP—ALRES) methods have been used. Twenty
clements have been determined, whose concentrations are below the maximum per-
nmissible values for drinking water. Mn, Ag and Rb have not been evidenced. For
two of the investigated surface water (Tatlageac and Albesti) the concentration
of some microelements, exceeding the medium values in the underground water,
impose a special attenlionin the future. The underground water from the Mesozoic
rocks has a smaller coatact with the pollutant agants, compared to the Sarmatian

Qnce.

INTRODUCTION

The water resources in the half East Dobrogea, including the Danube
Delta and the Black Sea Romanian shore are non-uniformly distributed
alidd with distinet drinkable characteristics, their areal extension depend-
g on tihe geological profile of the region. The important aquifer accu-
mulations in this region are exclusively located in carboniferous rocks and
tor this reason they are verv vulnerable to the pollutant agents. There
are several potential pollutant agents, the most significant being the
Danube-Black Sea channel, the irrigation net Carasu and ditferent human
activities.

A comprehensive research programme has been developed, in view
to determine a possible contamination of the littoral aquifer, its intensity
ald evolution in time. This paper is devoted to the microelement deter-
mination in the underground water and some surtace courses located in
South Dobrogea [11], as the first part of the mentioned programme, which
iz still in progress.

EXIERIMENTAL

wepresentative sampling points (wells, catchments, springs and
surface courses) located in two kinds of carboniterous rocks — Mesozoic
and Sarmatian, have been selected. Twelve sampling points are indicated
in Fig. 1

o, 1.
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Amounts of 21 water have been systematically collected trom each
investigated site. Water samples have been evaporated, the resulted re-
siduum of 300 —500 mg weight being introduced into polyvethyvlene bags.
SKRamples and standards (SL1 and SOIL 7) have been irradiated for 4
hours in a vertical channel of the reactor VVR -8 in a flux of 1.4 19!

5. Biruintg catchment 11-well & Megru Vocc
L-Tatlogeac brook 12 -~ Well 8 Basarco!

5-well 3 Tatlageac 16 - well 3 Caraccea Dermer
7-0Obane spring 17 -Well 13 Caragea Deroer
J-We'l 7 Albest B~-Siuvtghiol Lake
10-Albesti brook 0 -Danube - Black Sea chan el

_.—. Darube Black Sea channel
__. Mam irrigation net

Fig, 1. - The map of South Debrogea with location of sampling
points — V/surface waler; A — underground water.

n/cm*s. Taking into account the radionuclide halt lite [21) the measore-
ments have been performed after 4 d, 20 d and 60 d cooling time, for
1000 —5000 <. The Instrmmental Neutron Activation Analvsis (INAA)
has been used tor the microelements determination in the water samples
[3]. A Ge—Li detector of 30 ¢em? volume, having a resolution of 1.9 keV
and 189 efficiency at 1332 keV (Co -60), connected 1o a CANBERRA
multichannel analvzer (4096) hasx been used.

Some microelements (V, Ni, Cu, Pb) have been determined by means
of Inductive Coupled Plasma Emission Spectroscopy (ICP—AES).
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RESULTS AND INSCUSSIOND

Experimental results are given in Tables 1, 2 and 3.

Tuble 1

The clemenl concentralions in underground waler, yg;’l

Wﬂ_ﬂ“ﬁ!ﬂ—-—“ Wm

Mesoroic aquifer
Elemoent e - ~ | - ! _
°11 1°14 1’16 P17

Se | (.04 - L0 ). 002 0.04 1 0.002 0.04 1 0.002 (.05 0.002
V 18.7..2.2 14.041.7 15.8+1.9 16.9-£2.0
Cr 3 .50 - (}.35 5.77+0.D7 | 5,604 0,56 5.7540.07
Fe 130,04 3.9 240.0 7.2 | ]80 05,4 250.0+ 7.5
Co .06 0.003 0.10 +0.005 0.08  0.004 .10+ 0.004
Ni 3.0+ 4.3 19.1-+4.9 47 ..-J:_—_T'_-L 7 47 .5-1-4 .8
(u 37.2-43.7 40.04 1.0 36.2: 3.6 _ 36.3-+3.8
71 14.5 ,_.‘) 12.3+41.8 33.0-4-5.0 31.5-4-4.7
As g 15.054-0.9 16.1+ 1.0 16.5-11.0 16.4-+1.0
5S¢ 1.79+0.18 1.07:0.11 1.60+0.16 | 1.57+0.15
Iir 16.3- 0.8 13.6< 0.7 14.54 0.7 ’r 27 .4- 1.4
Sr 26,9129 DO, 44-6.0 ,t 72.347.8 79.04 8.7
/A 7.72--1.08 8.8041.23 i 6.60 +0.92 6.7210.94
Sh 0.6840.10 0.2440.04 | 0.2540.04 | 0.42;0.06
(s 0.254-0.02 0.30 5 0.02 0. 3)4().02 5 .18+ 0.01
B3a D87 .04-28.7 168.0 1 16.8 C129.0412.9 | 08.4.:.9.8
Hg (.04 = 0.006 (.08 + 0.0'12 (.07 0.01 | .07 5 0.01
i) 96, 01-3.9 33,14 5.0 | 279 4.1 25.4-4-3. 8
(e 0.59- 0.04 .3 ;?,-_-5:{.).11 i 2. 481-0.15 2.78 : 0. 17
La | 1.97+0.13 05011 | 1470010 | 1.95-.0.13

W——d—_——_‘-—_——__-——_-m =

Sarmatian aquifer

The

element concenlrations in underground

waler,

ag /|

A R e L il

“icment e e - - -
| . 1’5 17 1 1’9

Se | 0.16 : 0.008 0.10:-0.005 0.16 = 0.008 (0. 120,008
V 9.0 2.6 18.0.4-2.2 | 17.15 2.1 19.3 +92.3
Cor 19.0+1-4.9 25,0125 | 11.3.11.1 35.7 +3.6
Ie | az.n.u_mn 170.0 40,1 D90 .0-1-17.7 200,04 8.7
Co 0.57 -+ 0. ()3 0.10-40.01 0.36 4+ 0.02 ; 0.11-4.0.01
Ni ;! 47.0-1-4.7 47.14-4.7 14.3 4.4 (G1.8-4-6.2
(. ! 40.1 4 4.0 33.2:50.3 e 333233 42,34 4.2
Zn 3304 5. () g.H-+ 1.4 16.1-4 2.4 42.2{6.3
As 15.1 ;0. 15.3:0.9 14.240.9 | 13.54-0.8
Se 1.844-0). 18' 0.78-+0.08 ().75--0.08 0.87 4+ 0.0Y
I3r 28.3 4 1.4 33.0-+-1.7 3. 922 8 20.94 1.0
Sr 13.04-5.8 19.2.45H.1 85.3--9 .4 35.24 3.9
7 16.8 2.4 D16 - 3.1 12.0:1.7 27 .81 3.4
Sh (.30 Lo 04 0.30+0.01 0.37 +0.05 0.47 5 0.07
(s 0.054-0.003 0.06--0.003 ﬂ.{}r;_().l}(}i 0.0:3=-0.001
Ba 103, 4 10.3 120, +12.0 412, - 41.2 100, 4+ 10,
Hge 0.10+4-0. {)1.;- 0.32 +0.048 0.1424 0.0683 (.27 -+0.04
’h 28.04.4,2 26.1--3.9 ‘ 17.342.6 30.14.4.5
(.c 1.944-0. 11 0.86- 0.0 1.65-4-0.0Y 4.25 - 0.2
La 3.98 1 (1,22 2 164-0.15 1.104 0.07 .77 -0.19

7 — c. 1067
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Fable 3
The element concenlrations in surface water sources, ug/l P18 - Lake Siutghiol, P14 —
Panube — Black Sea Channel P4 - - Tatlageac brook, 1’10 - Albesti brook
lement P18 P19 £ 4 P10
Sce | 0.164-0.0608 0.02-, 0,01 0.0 +0.03H " (.50, 0.025
vV 15.1-1-1.81 18.1.12.17 18, *3 L 214 | 16.8-1 2,02
(.r 4.77-+0.,48 2.6-1-0.26 ; 87.2-1 8,72 49 {3 4,90
Fe 590, 4 17.7 360, 10,8 if 1;() 141 240, T2
Co .50 10,027 0.09--0.005 0. m 0.009 0.0140.05
Ni 32.7-.3.27 H).3 15.03 457 .8 ;_---*I .78 49.2 4 .4
Car 23.7 12.87 40.0 4-4.00 31.8 03,18 33.8.0.3.38
/n 10. 7 -1.61 11.6 1,74 12.0 - 1.80 200.3-2-3.05
As 18.3.-1.10 16.7 1.4 7.8+ 2,27 22,341,531
Se 0.1520.015 0,104 0.01 1.23 :0.12 | 1.85 . u.w
13r 9.2 .19, 96 3.3910.16 7.2140.36 8.47-1 (). 42
Sr 40.3-1-4 .43 63.7 +7.08 44.1-1-4.85 H 2 &----i’l.ti.ﬁ
/r 8.01 4-1.12 6. 8!4—{) 96 12. ‘)T1 71 7. 13079
Sh 0.91-+0.13 (.13 +0.02 0.20-4+0.03 .31-__1_{).{};
(.5 (0.084-0.005 (.03 -£0.002 0.049- v-(} 005 {}.181}_--,{'}.{_,111
13a 49.8 +1.98 16.7-+1.87 66.0 - 6. 60 | 81.0--8.1
g 0.0340.005 (0.03-+-0.005 (). H}A{} 015 0.22-10.033
Pb 18.5-+2.77 ‘). 3-+3.34 i’z 24,08 50.7 44,61
(le 1.364-0.08 10 m 0.3 .i.«-_-j__l}.l)f} | 4,480,329
I.2 0.16-+0.01 | (). 320,02 1.82.-0.13 | 2.07--0.14
Fig., 2. — The dispersion of the element eoncentration values for the Iwo
groups of sampling poinls : Mesozoic and Sarmaltian (shifted a little to the
r1ghtl sice).
Lwenty microelements (Se, V, (r, Fe, (o, Ni, Cu. Zn. Ax, Se,

Br, Sr, Zr, Sb, Ba, Hg, Pb, (e, La) have I)wn deter mmml Their uuwvn-—
tlatlmn do not (1\((*(‘-(1 the nunmmm admitted values for drinking water,
excepting Cr in Tatlageac brook (1P 4). AIl waler sources ahtm an in-
creased content ot F e, thc e\])lanatmn being related with the nature of
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the traversed rocks. The elements Mn, Ag and Rb have not been detected
in the investigated water samples.

For two of the surtace courses P4 and P10 the concentration of some
microelements exceeds the medium values, imposing svstematic measure-
ments in time.

The concentration of Sb in the lake Siutghiol exceeds the miean value
too.

Compating the results obtained for the underground water sources
P Y and P 5 with the surtace water sources P 10 and P 4, located respec-
tively in their vicinity, one may observe that the content of Cr, Co, Ag,
Se and Cs is bigger ‘n the surface water, because of the pollutant agents
The dispersion of the element concentration, values for the two groups
of sampling points, Mesozoic and Sarmatian, is given in Fig. 2. From the
spread of the concentration valuex of a given element one mav conclude
that the Mesozoie water group has a smaller contact with the pollutant
agents, compared to the Sarmatian one.

CONCLUSIONNS

The microelement determination in 2ome water resources from South
Dobrogea evidenced the presence of 20 elements, whoxe concentration
do not exceed the admitted values for the (llmlmw water (excepting Cr
in 1’ 4). '

For two of surface courses, Tatlageac brook (P 4) and Albesti brook
(1> 10) the concentration of aume ﬂltnwma exceed the medihim values of
underground walters, imposing systematic measurements in the tuture.

The Mesozoic water group has a smaller contact with the pollutant
agents compared to the Sarmatian one.
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