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Evaluation of sediment monitoring of Khashm el
Girba dam during flushing time

Sedimentation of KED

The construction of Khashm el Girba Dam (KED)
had taken place between 1960 and1964. KED is lo-
cated on the Atbara River approximately 200 km
downstream the Ethiopian border and 72 km down-
stream the confluence of the Upper Atbara and Setit
rivers. KED was originally designed (as a single pur-
pose dam) for irrigating the New Halfa Irrigation
Scheme and providing the local water supply.

KED reservoir had a design capacity of 1.3 billion m*
with a reservoir length of about 80 km. More infor-
mation about the characteristics of the dam is availa-
ble in relevant literature books.

Over the last five decades, the storage capacity was
decreased due to heavy sediment depositions. The
present capacity of KED reservoir is below 50% of
its original capacity. KED management practices
flushing since 1971 and seems to have effective re-
sults. In KED, low level outlets for flushing are pro-
vided close to the original riverbed level with suffi-
cient hydraulic capacity to achieve full drawdown.
Usually, the flushing takes place over three to five
days in August each year.

KED authority used to determine sediment concen-
trations (SC) at upstream and downstream of the dam
during flood season by adopting the volumetric meth-
od. Long time series of sediment concentration rec-
ords in (%) are available. However, it is necessary to
check the accuracy of such a method and its reliabil-
ity to provide accurate estimates of sediment concen-
trations.

Research Eng.
Amira A. A. Mekawi

Objective of the assignment

To assess sediment monitoring of KED by evaluating
the accuracy of the volumetric method which is
adopted by KED authority for sediment concentra-
tion measurements and accordingly to assess the reli-
ability of long time series records of sediment con-
centrations available at the dam authority.

Methods of SC determination

Laboratory analysis at soil mechanics laboratory of
HRC-Sudan has been carried out to determine sedi-
ment concentrations of KED sediment samples of
two years 2013 and 2014. In addition to volumetric
method, two methods were used namely Gravimetric
method and by using HACH 2100AN Turbidimeter
device.

Volumetric method practiced by KED authority

During flushing time in August, the sediment sam-
ples are collected on 3-5 hours basis by the KED au-
thority. The sediment concentration is calculated in
percentage (%) by making visual observation of the
sediment quantity, which completely settled within 6-
9 hours in the graduated bottle sample, in comparison
with the total volume of water.

Laboratory methods at HRC-Sudan

Description of Classical Gravimetric Method and
Turbidity measurements can be found in details in
the annual reports of the Sediment Monitoring Pro-
gram.
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Major findings

Results of SCs (in ppm) and turbidity levels (in NTU)
are compared for years 2013 and 2014. Figure (1) be-
low shows the established correlations. It can be ob-
served that very good correlations were derived at
upstream and downstream of KED and this ensures
the good accuracy of the two methods.
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Figure 1: Correlations of SCs versus turbidity levels, year
2013 on the top and year 2014 on the bottom

On the other side, results of volumetric measurements
(in %) versus laboratory measurements (in g/l) were
also compared to evaluate the accuracy of the Volu-
metric method. An example of the derived correlation
for year 2014 is shown by Figure (2) below. It can be
seen that a very high consistency is achieved for year
2014 sediment data set.

Figure 2: Established correlation of SC (g/l) versus SC
(%) in year 2014

Attention is to be paid to the conversion factor from
SC (in%) into SC (in g/l) as it varies from year to
year. These factors can also be compared with the de-
rived ones by Sogreah in early seventies (1971).

Conclusions

It can be concluded that:

e Obtained results have shown that SCs (in %) al-
most follow the same sequence as SCs (in g/l).

e Volumetric method can represent an indicative
technique to determine sediment concentration in situ
especially during flushing period but the method can
be subjected to reading errors.

The correlation factor differs from year to year; this
can be attributed to changes in sediment properties
and concentrations.

The currently available historical records of sedi-
ment concentrations at KED authority cannot
lead to precise quantification of reservoir sedi-
mentation.

It is of utmost importance to stick to the accurate la-
boratory analysis (e.g. Gravimetric method) instead of
the volumetric method to establish reliable sediment
database for KED which could be used for accurate
determination of reservoir sedimentation and for other
relevant studies.



SliaS 5 (sl Blall 35l 55

4S5 uled Giadl e

DAl A die 38 pally clalad) g Gialill g aladl el caday

A..pr.‘.um\:\égﬂ.e ‘.—‘.%-L‘X\C)“;'e o‘)ﬁﬁi SRRV R

<Al u\)&ja)aﬂh;\m]\uﬁ MJ(%}L?@J@A@AJAHQ }T@Au\eu\‘sﬂo‘)\ﬁ@ﬂ\»‘)@jwﬂ\
aelal aglis Lo ¥ 58 welitty of A1) Sl calad) Jaadl cilaay o) 53 A8US 85 ) 350 5 sl Lload Zana
.;\‘}Sj\ umj‘)dm“ e.@_“\js_j

:";.'~.o
ALl 35 sall 5 ) 550 Galalall Aalad) Aa0 ) o loid) Aausliag ale) deas Jaill des [ aa 3 35S 5all 5 i

sl il e S5l 135 5 L) A8 JLEAY) 138 55 ) 55l Calalall 2ads 8 Gl 4l (i ey pgS 5 5 0 5



2aa il Glaie] Gadiga g1






