Priscila Opreanu — Tabacarie Lake — a model of urban pollution
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88

Geo-Eco-Marina 17/2011




on

i

ila Opreanu — Tabacarie Lake — a model of urban polluti

isCil

Pr

aun,

a, Florian P

’

Glicherie Caraivan, Dan Secrieru, Constantina Fulg

“£661 ‘97 31RIR] JO SIUAWIPaS 3Y) Ul JA1ateied JUSNLIR0) SIS0LINY 3y) o uonnqulsiq qZ *bi4

"€661 ‘9 e731edeqe] Jo yidap ays jo buipuadap Juawadeld uonero| buijdwes

sajnujw + saaibap gz 3 apnyibuo]
N.,mm

G'8¢ v'8¢ m.wm

"L woy VIANT

IVIANTA
—_— X

¢l
X

F.,mm 8

8¢

-ieh

¢l

€71

vl

—gel

-9¢l

-L'ch

-8¢l

—6C)

sejnuIw + sealbap v N epnije]

89

Geo-Eco-Marina 17/2011



Glicherie Caraivan, Dan Secrieru, Constantina Fulga, Florian Péun, Priscila Opreanu — Tabacarie Lake — a model of urban pollution

Table 2. The chemical composition of sediments in Tabacarie Lake

baramater Sample P1 P3 P P7 P9
(a0, % 18,43 20,53 16,55 30,04 18,13
Fe,05, % 4,62 4,70 512 3,69 4,79
Ti0,, % 0,64 0,64 0,61 0,39 0,70
Mn0,, % 0,076 0,086 0,089 0,063 0,083
Ni, ppm 65 64 76 4 68
Co, ppm 10 14 16 N 10
Ba, ppm 398 339 430 512 468
Sr,ppm 412 326 352 343 289
Cu, ppm 89 47 115 380 90
Pb, ppm 75 44 92 376 74
In, ppm 743 307 894 788 808
(d, ppm 1,16 0,95 0,57 1,20 0,80
Cr, ppm 98 85 102 128 112
I, ppm 185 176 153 136 186
V, ppm 82 93 77 42 62
Table 3. Statistical parameters of samples analysis
Parameter Xnin Xnax X S G %
(a0, % 16,55 30,04 20,74 5,39 26,00
Fe,05, % 3,69 512 4,58 0,54 11,67
Ti0,, % 0,39 0,70 0,60 0,12 20,13
Mn0,, % 0,063 0,089 0,0794 0,0104 13,10
Ni, ppm 41 76 62,8 13,1 20,8
Co, ppm 10 16 12,2 2,7 22,0
Ba, ppm 339 512 4294 66,1 15,4
Sr, ppm 289 412 3444 44,8 13,0
Cu, ppm 47 380 144,2 1341 93,0
Pb, ppm 44 376 132,2 122,9 93,0
In, ppm 307 894 708 230,8 32,6
(d, ppm 0,570 1,200 0,936 0,261 27,88
Cr, ppm 85 128 105 16,1 15,33
Ir, ppm 136 186 167,2 219 13,1
V, ppm 42 93 71,2 19,8 27,76
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The main parameters of the component distribution’s sta-
tistical analysis are presented in Table 3, where:

Xmin = component minimum concentration

Xmax = component maximum concentration

X = component mean concentration

S = standard deviation of concentrations

Cv = concentrations’ coefficient of variation, C, =
100 S/X

The values of the variation coefficients recorded for
Fe,03, MnO, Sr, Cr, Zr and, in a lesser measure, for TiO, and
Ni, indicate the compositional uniformity of the upper sedi-
ments covering the lake bottom. The slightly higher CaCO;
variation coefficient may be connected to the high natural
variability of the biological activity (Fig. 8).

For the other elements (Cu, Pb, Zn, Cd, V), the high coef-
ficients of variation indicate the existence of perturbing phe-
nomena; most likely a massive technogenic influx is affecting
the concentrations of these elements in the sediments, with
notable effects in Cu (Cv = 92.97 %) and Pb (Cv = 92.95 %)
amounts.

The extremely high values of the Cu and Pb variation co-
efficients are the consequence of very high local concentra-
tions, pinpointing their main source, the urban storm water
runoff pipe, situated in the south-western extremity of the
lake (Fig. 9).

The localisation of the high concentrations can be ex-
plained by the particular affinity of Pb and Cu for organic and
clayey detritic material, on whose surface they fasten rapidly
through adsorption processes. The decrease of the transport
speed and the physical-chemical parameters (pH, Eh, etc.)
change at the lake entrance favor a massive accumulation of
terrigenous material close to the entrance point. Meanwhile,
the Pb and Cu quantities entering the lake in solution, are
rapidly adsorbed by the sediments; only a small part of the
total quantity diffuses in the lake waters to be captured by
the sediments from other areas. The two processes (the accu-
mulation of detritic material and the adsorption at the water-
sediment interface) determine the localization of the high
concentrations of the two elements in the sediments from
the access point zone, precisely identifying the entrance.

High concentrations of Ba (Fig. 10), Cd and V were also
measured here, but the variation coefficients these elements
are significantly lower.

Although Zn concentrations in sediments were very high,
they were a lot more homogenous, varying between 750 and
900 pg/g, with the exception of the area through which the
lake waters discharge into the sea.

The uniformity of Zn concentrations might be the result
of either a similar Zn input through all the water feeding
points of the lake, or to its introduction through one or more
access ways, predominantly in dissolved form. The zinc great
mobility and its long residence time in the water determine
a homogenous dispersion of zinc in the lake waters, before
it sinks into the sediments. The presence of Zn maximum
concentrations in the central zone of the lake characterizes
a slow circulation of lake waters. The explanation is also valid
for the rather homogenous distributions of Cd and V, previ-
ously mentioned.

However, the sample analyses reveal that Ni, Cr and Zn
exceed in all, or almost all, the analyzed samples, the con-
centration levels of probable biological effects (PEL) for
freshwater sediments (Buchman, 1999) - Nipg=35.9 ug/g,
Crpp,=90 g/9, Znpg =315 pg/g. Despite this, considering the
low relative pollution indices (Fostner and Miiller,1973), and
especially the high natural background concentrations typi-
cal for Ni and Cr, it is unlikely that their high concentrations
are the result of anthropogenic influences. This is not the case
of Zn, whose concentrations exceed 3-8 times the concentra-
tions of the natural geochemical background.

For Cu, Pb and Cd, the PEL concentration levels are ex-
ceeded, either occasionally (Cu, Pb), or not at all (Cd). For Cu
and Pb, PEL is exceeded in the sample from station P7, where
the concentrations are one order of magnitude higher than
PEL (PELc, = 197 pg/g, PELp, = 91.3 pg/g).

In all samples, the concentrations above which biological
effects may appear (threshold effects level - TEL - Buchman,
1999) are exceeded by all three elements (Curg =35.7 ug/g,
Pbrg =35.0 pg/g, Cdyg =0.596 ug/g). Since they are character-
ized by high relative pollution indices and relatively low geo-
chemical backgrounds, it is possible to consider that a good
part of their total concentration of the three metals is the re-
sult of substantial anthropogenic inputs.

The presented data indicate that the Tabacarie lake is the
subject of significant technogenic influences, affecting the
heavy metal content of the sediments, some of them, such
as Cu, Pb and Zn, being highly toxic. The main source of these
elements is represented by the pluvial discharge located in
the South-Western extremity of the lake
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