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SEDIMENT BUDGET FROM THE ARGES DRAINAGE
BASIN (VIDRARU DAM - OESTI RESERVOIR).
A GEOMORPHOLOGICAL APPROACH

IONITA ICHIM, MARIA RADOANE, NICOLAE RADOANE,
CONSTANTIN CATANA

Le bilan des alluvions du bassin de la riviére Arges (le secteur du barrage Vidraru — le
lac Qesti). Un a* - ~“omorphologique. Le secteur étudié représente le bassin
hydrographique Arg,_, .. Vidraru et le lac Oesti (A = 146 km?), ol nous avons en vue: 1)
L’évaluation des sources des alluvions; 2) la granulométrie des dépdts comme une signifi-
cation dans le bilan général des alluvions; la susceptibilité de la région aux processus
d’érosion et de transport des alluvions; 4) I’évaluation du bilan général des alluvions. Le
volume moyen annuel entré dans le lac Oegti, dans la période 1969 — 1990 a été de 193 000
t/an, ce qui représente 23% de 1’érosion effective des versants. Les sources des alluvions
fournissent 836 633 t/an, dont 77% sont retenus dans les petits bassins et dans le lit de la

riviére Arges.

Key-words: sediment sources, geomorphological processes, grain size analysis, sediment
budget, Arges (drainage basin).

THE CONTEXT

Hydropower management of the Arges River occasioned a remarkable
focalisation of the researches on the sediment system. The phenomenon affecting
the optimal work of different anthropical structures and, especially, of the reser-
voirs has continued. As far as this problem is concemed, Hydropower Research
Institute invited our research team to reevaluate the main causes of reservoir silt-
ation, especially, of the Oegti Reservoir. ‘Our approach is based on the sediment
system concept which offers  mitary view on the phenomenon: sediment sources
—> transfer — sinks — sediment delivery (Ichim ef al., 1986).

The reach under study is the Arges Basin drainage between the Vidraru Dam
and the Oegsti Reservoir. The problems discussed are the following:

— sediment source evaluation (as source area; as types of deposit transfer
toward and into river channels);

— deposit grain size as significant in the sediment general budget;

— region susceptibility due to erosional processes and sediment transfer;

— evaluation of the general sediment budget.

The studied area is, relatively, well known from the viewpoint of sediment
problem (Balteanu et al., 1976; Rogca & Breier, 1979; Ratiu et al., 1991; Serban
& Teodor, 1992). But there are some realities which must be taken into consider-
ation for the sediment analysis in this region, namely:
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— scarcity of field measurements on the sediment source process
the sediment transfer rate?;

— lack of estimations relied on international standard of deposit
susceptible of being drawn into sediment transfer;

— ignoring the petrographical and mineralogical competition ef
sediment load and its partition as bed load and suspended load,;

— lack of a quantitative evaluation on the torrents arranged behavi
effects on sediment budget.

GEOMORPHOLOGICAL FEATURES AS SEDIMENT SOURCE POTEN

Drainage basin difference of the Arges River between Vidraru D:
Oesti Reservoir (A = 147 km?) is located on crystalline rocks (14%) and s¢
rocks (86%), with an erosional susceptibility large spectrum. Since the
field, as sediment source, has a low weight (Sy = 130 — 150 t’km?%/yr), atf
been paid to the geomorphological field of sedimentary rocks, where th
yield (Sy) may be over 7000 t/km?/yr. The main sedimentary rocks cha
this area are: conglomerates, breccia and Senonian limestones; a complex
and bituminous limestones on which a thick slope deposit (over 10 n
drainage basin) has developed; conglomerates and gray pelites with thin
interlayers; molasse deposits (conglomerates, sandstones, sandy mar;

Geomorphological potential in the sediment system has been eviiuawu vy
hydrographical network hierarchy (Strahler’s system), by the analysis of relief energy
maps and of relief breaking up maps, and by distribution of present
geomorphological processes.

A maximum relief between 1130 m in Turburea basin and 493 m to Oegti
Dam, a relief breaking up of 9 km/km?, a creep movement (rockcreep) of rock
debris (as far as Vaja Creek confluence to Arges River) and of the landslides
characterising, especially, Arefu and Turburea basins have been determined. These
data and information were used as input variables in empirical relationships that
have been proposed (Ichim et al., 1986) for sediment yield determination.

GRAIN SIZE ANALYSIS AS A SUPPORT OF BED LOAD AND SEDIMENT
DELIVERY EVALUATION

Direct measurements on bed load are very important parameters for
hydropower work designing and for other arrangements. The lack of these
measurements renders their evaluation very difficult. Many authors consider the
surveillance of sediment stock from reservoirs to be the best way of evaluating this
process. This possibility has been applied as far as the Arges River is concerned.
Evidently, we have considered the Oesti Reservoir as reference. This reservoir
with a total initial volume of 1.8 mil. m* was finished in 1967. Since the Vidraru
Dam controls the whole upstream basin of the Arges River, the Oesti Reservoir
has proved to be a real decantation apparatus of the sediments delivered into the
Vidraru - Oegsti basin difference. Between the two extremes, the Arges River has
14 km in length and a 13.8%o fall. It successively crosses an area with crystalline
rocks (where the valley is very narrow) and an area with friable sedimentary rocks

! Echizli, Anca, Alexandru, T. et al. (1991), Cercetdri privind colmatarea lacurilor de
acumulare de pe rdurile Olt, Arges, Buziu, ISPH, Bucuresti (maauscript).
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pebbles with diameters between 16.5 and 30 mm were analysed. They
composition was clustered in six classes according to rock strength, 1
I (quartzites and quartzitic schists); Class II (quartz-feldspar schi
metaconglomerates); Class III (schists with amphiboles, limestones, a
Class IV (micaschists, chloritous schists, sericitous schists); Class V
conglomerates); Class VI (marls, gypsum).

The first four classes belong to crystalline rocks and the last t
sedimentary rocks. Histogrames of pebbles distribution (Fig.1) show
characteristics:

— pebble petrc
the Arges river chan
totally dominated b
class of strength,
—channel depc
tributaries of the Argt
a petrographical ¢
dominated by sedim
(IV & V classes of strength);
105 ar 005 00 0005 000N ~sedimentary rock collapse
Porticle aiameter  (mm) ————— i, the Arges River channel occurs
as a consequence of high energy
conditions of this river (eve.. aster
closing of the Vidraru Dam); thus,
in the transport process, the
pebbles of crystalline rocks
destroy the pebbles of sedi-
mentary rocks which, in the
previously described conditions,
arc predominantly friables.
Surface sediment grain size
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Fig. 2. — 4, Global variation in the particle size compo- sediment of the Oegti Reservoir is
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slope deposit grain size from the basins tributaried to The sediments of the Oesti
the Arges River (between Vidraru and Oesti) and of Reservoir have been used asa sub-
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6

sediment yield may vary between 3500 and 1500 kg/ha/year, values inscribed
in the range of variation determined by the r~lationship in Fig.3.

To conclude, if the source area holds vv .6 sand + gravel, t} lon
sediment contains only 30% sand, and in the Oegti Reservoir 9¢ ind
gravels occur the result is that the largest amount of the sedin red
within the lake (between 60 — 70%) are transported by dragation : on.

Their source lies in the small basins tributary to the Arges Rive:

SEDIMENT SUPPLY OF TRIBUTARIES

The absence of the sediment measurements for the Arges netwo="- --“wveen

Vidraru and Oegsti forced us to appeal to the use of some empirical re

thips

proposed by the authors for the Subcarpathian hills and piedmonts, wuuwa are

Fig. 4. — Relationships between source, storage and delivery
for the reach Vidraru Dam — Oesti Reservoir (first variant).

relevant within the region

under study. Moreover, we
/o,& took into consideration the
LV situation of sediment regime
\ 2400 for the whole drainage basin
“w ER) of the Arges upstream
Py T Pitesti. An observation must
SOURCES Pt be made, namely: referring
to sediment measurements
on the tributary network,
100%  Sterescu upstream Pitesti they
express values much under
those represented by the
stock in the reservoirs. It is
y a ratio of about 1/3 which
alea .
Molusilor may be interpreted as a
4 weight of the suspension
% sediment from the whole
60475 - supply of sediment (that is
0e? 30 — 35%). Evidently, in
DELIVERY such a case, the evaluating
Oesti Reservoir basis of sediment yield must

be the reservoir stock itself
— between Vidraru and
Golesti — and the sediment

budget, especially, from the Oesti Reservoir. We also paid attention to the part and
the significance of two major factors in the control of the sediment yield, the
lithological role and the drainage basin area role, respectively, factors which both
express, at the same time, the local particularities for erosional process differentiation
and focus the action of exogenic agents, especially, of the discharge and of sediment
transport - storage relationships (Walling, 1983).
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