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ube river basihj_g*tmeartland of Central and Eastern

I Friver IS among the longest (ranked 21) in the world
second longest in Europe. It has a total length of

Ui from its source at a height of 1,078 m in the Black
S 'Germany to its delta on the Black Sea, Romania.

_ een the source and the delta, the main Danube river falls
+—:,=¢’ otal height of 678 m and its characters varies from a
_--"“f-_ .~

= ‘mountain stream to a lowland river.

— ‘U'pstream of the Danube delta the mean flow of the river is
about 6,550 m3/s with maximum and minimum discharges of
15,540 m3/s and 1610 m3/s respectively.

* The basin can be divided into upper, middle and lower region
(according to the geological structure and geography) and the
Danube delta.
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phohydrological situation udy

1ube sector situated between Chiciu — Calarasi and
thown also under the name of the moors of lalomita
raila, represents a particular area of the Danube valley,
‘a great morphohydrographical diversity.

_é’Moor IS located between the Dobrogea tableland in the
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East and the Romanian Plain in the west. The absolute

- _%-_altitude of the alluvial plain is between 6-7m near Braila and
- almost 14 — 16m at lalomita.

* |n natural regime, the morphohydrographical structure of the

-
-_—

moors Is the consequence of a long river erosion and
sedimentation action, having as result the development of a
network of natural levels, bogs and channels.
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JECTIVES -
al objective of the project |

note sustainable mobility.

e

R

the navigation conditions on the
rasi — Braila sector of the Danube.
‘he above mentioned mainly imply the

Eformance of river training works so as to
meet the recommendations of the Danube

- Commission, but also include a package of

small-size measures aiming and ensuring
that the best conditions for a high
economic return are met.




DJECT:

agradation and “aging"weiﬁr‘
_—

of nawgatlon tondmons In compllance with the

=~ [ ] alala k-

ater levels;

the balance between the dredging and
ance works and structure works which can diverse
W s on the Old Danube;

;,_,.. I Interventions which assure the natural
censervatlon of the river;

* Local proposed works has effect for low water levels only;

e Favourable distribution of flows between Danube and the
lateral branches.

*_‘



STUDY METHODOLOGY

e Collection of data

 Update on river status

* Present navigation conditions

o Establishment of technical solutions

e Cost estimates and phasing of the works

o Cost-benefit analysis
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TASKS: -

ity Study tor the Toliowings:
‘:? 1 — Improvement of navigation

itions on the Danube between Calarasi (km
| 4 nd Braila (km 175).

=== Measure 2 - Correction of the Danube riverbed
—in order to fit out the Danube'’s fairway in
~accordance with European requirements, for the
~ Batin sector (km 531 — km 521).

* Measure 3 - Extension of Calafat port
infrastructure and systematization of the port
rail device.
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1ment Impact asse 5 ment and F blC
t: 2 above o measures.

pplication for a package of priority
ures concerning the Calarasi — Braila
~ 4. Detailed design for the ISPA financed measures
- (Calarasi — Braila section)
5. Tender Documents for the ISPA financed
measures (Calarasi — Braila section)

0 W




— Improvement of navigation
ns on the Danube between

_,L (km 375) and Braila (km 175).



Danube — Transport Corridor

* Navigation on Danube represents a traditional old
activity

e Transport infrastructure is essential for the economical
development of the region

 The sector between Calarasi and Braila is an important
sector of the Pan-European corridor no. VII. In the same
time, it assures the connection between the fluvial
Danube and the Danube — Black Sea navigable canal,
as well as with the maritime Danube.
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Framing on European Strategies regarding the
transport On Low Danube

 Regarding the interest of the development of the
transport infrastructure in the extended future Europe, it
was considered as necessary the financing of a project
which remove some deficiencies and implement the
results of some studies regarding the navigation on
Low Danube, such as:

 Danube River Development Strategy, F. Harris — 1994

e Regional Study for the Danube Corridor Development
Plan - Kienbaum und Partner — 1996

e Study to Improve Navigation on the Danube, Iin
Bulgaria and Romania, F. Harris - 1999
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European regulations for navigation
on Low Danube

Danube Convention

For Calarasi — Braila Sector, the navigation parameters
established by the Danube Commission refer to:

e 2.5m minimum depth under ENR
e 180 — 150 m navigable channel width
e Minimum curve radius of 1000 m
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and Geographical Aspects

——

rtant aspect for the historic development of the
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short cut of the Old Danube via the Borcea. As a
nce, the Lower Old Danube started to silt-up resulting
v areas during low and medium river discharges.

- ammg works started just before 1970 on the Lower Old

=L -= __,l_ae and the dredging volumes have been considerable

_unting to some 700,000 m3/year in the period 1980 to

= 1990. This emphasises the heavy sedimentation of the Lower
- Old Danube due to the short cut through the Bala.

e After 1990 the maintenance dredging decreased considerably
due to the budget restrictions, and as result the discharges via
the Lower Old Danube decreased further.



e,

ube branch is located on thvmgef tEe

and |t spreads betWE‘en km 373 and km 241. Until
.‘. s 480 m at lzvoarele (upstream) and 380 m at
€ a (downstream) and the average depths are 12m
_; arele and 8 m at Harsova.

rce: “branch IS located in the west side, laying out
_ ‘ veen km 373 and km 241, having 110 km length

:.:‘:f" A 0 average width of 165 m on the upper Borcea and
=== ,350 m on the lower Borcea. The average depths are
~ 4.90m on the upper Borcea and 11.2m on the lower

Borcea.

e Bala branch detaches from the Old Danube at km 346
and it is discharging in Borcea branch at km 68 (on
Borcea). Bala branch has a length of 11 km, an average

width of 90 m , medium depth of 7.5 and average area
of cection of R 000 M2
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gation aspects . e
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he dry seasons, on the main branch of Danube, between

| Canal), the flow of Danube diminishes, having as result
2asing of the water depths in the fairway under 2.5m (in
itical points the depth is of 1.40m). We face this situation
160 days/year in average.

€ 1O this situation, the navigation is diverted on Bala — Borcea

sSecondary branch . Using this secondary branch, the distance

=== Detween Calarasi and Cernavoda increases with almost 110 km. In

—  —1the same time, due to the reduced dimensions of Bala — Borcea

~— _nawvigation channel, only one-way direction navigation can be made.
= %_Aoreot\(er, the large ship convoys must be dismantling on 2-3 unit

- formations.

—
—

* Poor evolution of water flows started, more over 30 years, the rapid
activation of Bala and downstream Borcea branches together with
the major erosion of the banks and adjacent territories and the
alluvial deposition of the Danube between Harsova and Braila. The
navigation is diverted on Caleia branch, which cannot assure the
navigation widths.
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ATION Mentioned abOVE JUE

D tnhe
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lourable distribution of flows between the

| branch of Danube and branches Bala —
‘cea. Usually, the distribution is 20% on the
_ 1 branch and 80% on Bala-Borcea branch.
: | ng the very dry seasons (as Is happened in
=== f2003) the flow on the main branch decreased up

~ 10 13%.

® “Aging” of the main Danube riverbed, due to the
lack of the water.

* Major erasions on Bala branch and on
downstream Borcea branch and sediment
deposition on Danube, downstream by Harsova.

1y
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on utilities .
-i S mentloﬁ%bove has as results

ing of navigable overall size of the

— -

= | reasmg of dragging works and

r’i'rialntenance works volumes.

-_—

* Reducing of water supply, including the
water for irrigation and for the cooling
system of Cernavoda Electrical Nuclear
Plant



purpose IS the rehabilitation of the
d and the improving of the hydro-
Ologlcal conditions in the critical points

S -__;#—-—-‘:



- Project Stages

".*:' =~

nical surveys
op graphlcal and bathymetrical surveys
= “’ﬂ athematlcal modelling

-—-ﬂ__.-u-——'

’4 Design



eotechnical study included in field and
ory Investigations analysis, with the
Irp ose of physical — mechanical and state
18 racterlstlcs assessment, regarding

— = XIstmg solils in Danube River, upon which
~the designed works will be founded.

* |n field investigations consisted of
geotechnical drillings, with ground sampling
and sounding test blow sounds.
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Velocities measurements using ADCP equipment

Velochty Perpendicnlar to the Cross Secton [m's|
Velocity Parallel to the Cross Section [ms]

Depth integrated Velocity and Discharge along the Cross Section [m/s]
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Mathematical W

merlcal model includes
rodynamic and sediment transport
nditions.

:-;,3-  hydrodynamic model allows studying
= the flow conditions, i.e: water levels, flow
- direction and flow dlscharge

* With the sediment transport model, the
sedimentation patterns and the
morphological evolution at the critical
points are studied.




flow distribution between Danube and
branch

'ﬁécﬁon of flow distribution between Danube and

-~ Caleia branch

e Similar corrections on some smaller branches



/ software - . -

| - " —
irodynamic computation were done with

" RMAZ2 Versior D and RMA11

on 4.2B. RMA2 is a two-dimensional finite
ent model for hydrodynamic systems and
11 is a state of the art water quality model
lgned for the simulation of the transport

| ':':»- d erosion/deposition of suspended

~sed|ments

- ® An assemblage of one/two-dimensional
elements has been used in the same network;
1D elements are present in secondary
branches, while 2D elements are used in the
main navigation branch.
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dynamic Model . |

—

L nNnu = Jael dive - OW
i tions in the area of the study;

tionally, the flow field results are used as
put data by the sediment transport model.

The ‘model covers from upstream In Silistra (km
= 380) to downstream In Braila (km 165). The
”-:"—"‘" -main branches: Bala, Vilciu and Macin have

- been included.

® A total of 30,000 nodes, 3,000 2D and 1,000
1D elements form the finite element network of
the model.

h
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vort Model

ort patterns (erosion/deposition) at the
I navigation points and used the network
results from the 2D hydrodynamic model.

= E -

—,

&% The numerical model gives the sediment
~— — movement trends and an estimative of the

g
- F -~

~ sedimentation/erosion rates.

..---E
 —

® As Iin the hydrodynamic model, two open
boundary conditions have been used for the
sediment transport simulations: upstream in
Silistra and downstream in Braila




narios - -

\wilation of different W
separate items from a strategy have
sed by the complete, detailed model.

a -
3 QSU/IS

X water level changes along the
o u e

—

g—

= Expected changes in flows because of
redistribution

* Expected flow velocities in the navigation
channel but also near the banks



Correctﬂi—on of flow distribution

Discharge distribution to Lower Old Danube for the preferred scenario compared to the actual situation and a
scenario with only dredging

50.00%

40.00%

30.00%

20.00%

1000% +-------—-"""""" "~ - oo —&— Actual sit''=tinn .

% of flow at Silistra to Lower Old Danube in Bala area

—l— Dredging

—a&— Preferred scenario: Sill + GW + Dredging ENR-3.5m
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Effects on water levels on Old Danube

Water level (in m BSS) at Cernavoda in function of the discharge at Silistra
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Water level (in m BSS) at Izvoarele in function of the discharge at Silistra
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=AS RE 1: Improvement of the
avigation conditions on the Danube

= b tween Calarasi and Braila, and
—— accompanylng measures
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q:__:bint 01 — Bala and Caragheorghe
’;- pomt 02 — Epurasu Branch

-:»: e Crmcal point 10 — Calela and Ostrovo Lupu
- area
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point 03B — Seica downstream
ical point 04A — Ceacaru
 Critical point 04B — Fermecatu

~
—

-

o

— e Critical point 07 — Fasolele Island

i — -
-ll"- .

_"j_ Critical point 08 — Bank protection at km267
= - km268+500

® Critical point 09 — Bank protection at km233
- km232

1 r'l
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osed works will balance the flow -
tion to a reasonable share, clos —
distribution on high water situation,

fll increase to 40% the share of the flow

WITLT

s on flood S|tuat|ons

technical solution was analysed and
ed using a dedicated mathematical model
WI|| consist of:

gmdlng wall to reduce the width of the water
_ current on the Bala branch entrance, and to direct
the flow toward the Old Danube branch

- a bottom sill to reduce the cross-sections on the
Bala mouth in order to adjust the flow distribution
between the two riverbed branches

—

-— —

-

—




itional works needed for protecting the .

2d and the banks against erosio sisting
4:‘ protection for a length
eam from the sill, and on the same length

CULIU TA' o AN P v v = U

-ing works on Caragheorghe sand bar, aim

prate the riverbed by shaping the appropriate

y as provided by the Danube Commission.

i ier with the works on the Bala entrance, the

ng works on Caragheorghe will contribute to an
approprlate adjustment of the flow distribution and to
~ensure the required fairway parameters on the main
Danube branch.

'L



TIDING WAL
DIG DE DIRWARE

oCw £} 2 B =
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ding Wall L.r 2114 m '

At essesof 0 60m i c ness to Iand and 0.75m to Bala branch

__slopes;

"; evetment
am and downstream - 200-600 Kg/piece of 1m thickness
arby the sill - 0.5 — 2 to/piece of 1.2 m thickness

-

> —'

-

_~. 0 d raw stone filter
'sﬂl upstream and downstream - 10 — 50 kg/piece of 0.50m thickness

- - nearby the sill - 5 — 200 kg/piece of 0.60 m thickness

_——

—

:1)- Unsorted raw stone of 10 — 500 kg/piece;

1) Quarry stone prism of 150 — 300 kg/piece;



PROFIL TRANSVERSAL DIG DE DIRIJARE TIP
CROSS SECTION GUIDING WALL TYPE

SCARA 1:200 — SCALE 1:200

+8.46 Averoge flow discharge level 2004 (BSC)-notural regime

+8.46 Nivel debit mediu 2004 (MNC)—regim natural

+6.06 ENR (BSC) — natural regime

+11.06 BSC (+5.00 from ENR) +7.06 BSC  (+1.00 from ENR)

Crest level for guiding  woll Crest level for submersible quiding wall
+9.06 BSC (+3.00 from ENR) +11.06 MNC (+5.00 fota de ENR) +7.06 MNC (+1,00 fata de ENR)
Level for filling with drodged Nivel coronament dig de dirijare Nivel coronament dig submersibil

+6.06 ENR (MNC) — regim natural

+5.860 0" gauge Izvoarele—Km 348.1 NSESS)
+5,860 "0” mira Izvoarele—Km 348.1 ( ES)

material

+9.06 MNC (+3.00 fota de ENR)
Nivel umplutura cu material

rezultat din drogaj 5.00 variable 5.00 12.00
variabil

Stone blocks cover 200-600 ‘Kg/pcs,
1 m thickness

Imbracaminte din blocuri de piotra 200-600 Kg ‘
1 m grosime

Sorted raw stane filter 10—-50 Kg/pcs,
50 cm thickness

+5.647T D, ~qgauge [zvoarele—Km_3

- 48T
+5.641 "0" mird Izvoarele—Km 348.1 (MNC)

Sorted row stone filter 10—200 Kg/pes,

(Q/ 60 cm thickness
2 Filtru din piotra bruta sortoto 10-2
60 cm grosime

Filtru din piotra bruto sortoto 10-50 Kg/buc)
50 cm grosime

0 Kg/buc,

Stone blocks caver 0.5-2 t/pcs,

1.6 m thickness

Vaorigble
Variabila

Unsorted raw stone 10-500 Kg/pes.

Umplutura din piatra bruta nesortatq|

Imbracaminte din blocuri de piatra 0.5-2 t/buc,
1.6 m grosime

N
10-500 Kg,/buc. Ko} o
o/bue AT
Stone mattres 10-50 Kq/pes © -~
Saltea din piotra 10-50 Kg/buc 3l Variable A\ 7
H Variabilg
o ‘ 5.00 10.04
2 ‘ vorioble 6,00 | variable ‘
o'z variabil variabil

Faggot mattress 25x15m, 75 c¢m thickness , ballasted

with raw stone 10-30 Kg/pcs., 0.3 m

thickness

Soltea de fascine 25x15m, 75 cm grosime, lestata

cu piotro de 10-30 Kg/buc., 0.3 m g

rosime




T

3ank Protections

sses b allasted with sorted raw stone of 10 — 30 kg/piece

i - -

oo
» -'31' o)

= n-

cks f'evetment
| am and downstream - 200-600 Kg/piece of 1m thickness
— 0.5 — 2 t/piece of 1.2 m in thickness

Ol
L5

-
—

—: =

_ :.
8 d raw stone filter
E ’§|1l.upstream and downstream - 10 — 50 kg/piece of 0.50m thickness

- sill area — 5 — 200 kg/piece of 0.60 m thickness

P
e

1) Unsorted raw stone filling of 10 — 500 kg/piece;
2) Quarry stone prism of 150 — 300 kg/piece;



PROFIL TRANSVERSAL APARARE MAL TIP
CROSS SECTION BANK PROTECTION — TYPE

SCARA 1:200 — SCALE 1:200

+8.46 Average flow discharge level 2004 (BSC)—natural regime
+8.46 Nivel debit mediu 2004 (MNC)—regim natural

+6.06 ENR (BSC) — natural regime
+6.06 ENR (MNC) — regim natural

+5.860 "0" gouge Izvoarele—Km 348.1 (BSS)
+5, 860 "0 mird lzvoarele—Km 348,1 (MNS)
+5.84T O gouge [zvoarele—Km 348.7 QH&L}
+5. ESZH 0" mira lzvoarele—Km 348.1

variable 3,00 28.75 5.00
‘ variabil ‘ ‘ ‘

Stone blocks cover 200-600 Kg/pcs,
1 m thickness

Imbracaminte din blocuri de piatra 200—-600 Kg/buc,
1 m grosime

\VS : /\/ WX TN L3N NN s

o
N\ Local material filling
resulted from diggin

Umplutura cu material
local din sapotur’

(2]
X
Sorted raw stone filter 10-50 Kg/pcs, C‘g
50 cm thickness 9
Filtru din piatra bruta sortata 10-50 Kg/buc, Geotextile g ¢
50 cm grosime Geotextl 215
a a
Rockfill prism 150—-300 Kg/pcs. é‘ °
Prism din anrocamente 150-300"Kg/buc. 0.94 ] £

Unsorted row stone 10-500 Kg/pcs
Umplutura din piatra bruta nesortata
10-500 Kg/buc.

Bottom protection made
sorted raw stone 70— 300 Kg/buc
Frotectie de fund din

piatra bruta sortata 70-300 K

S AR m/gb\e
s omob\\o
| 500 1.00

Foggot mottress 25x15m, 75 cm thickness , hallasted
with raw stone 10-30 Kg/pcs 0.3 m thickness

Saltea de fascine 25x15m, 75 cm grosime, lestata
cu piatra de 10-30 Kg/buc, 0.3 m grosime




PROFIL TRANSVERSAL APARARE MAL TIP
CROSS SECTION BANK PROTECTION

SCARA 1:200 — SCALE 1:200

+8.46 Average flow discharge level 2004 (BSC)—natural regime
+8.46 Nivel debit mediu 2004 (MNC)—-regim naturol

(BSC) — natural regime
(MNC) — regim notural

+6.06 ENR
+6.06 ENR

TYPE

Stone blocks cover 200—600 Kg/pcs,
1 m thickness

Imbracaminte din blocuri de piatra 200-600 Kg/buc;
1 m grosime

+5.860 "0" gauge lzvoarele—Km 348,1((58)8)

+5.860 0" mira lzvoarele—Km 348.1 (MNS . 0 : =0 5 5 00 .
variable 5,00 variable 12.50m—28.75m 5,00 variable

+5.647 0, gauge [zvoarele—Km_ 348,17 (BSC) ey S — .

+5,641 0" mira lzvoarele—Km 348.1 [QNC) ‘ variabil ‘ ‘ variabil 12.50m—28.76m ‘ variobil

Crest level
y/Cota coronament
RIS NN
2 SR

G XIN IR ININ I N IR
T RIS N LA S A SRS
A A

Local material filling
resulted from digqi
Umplutura cu material

X

5}

2
Rockfill prism 150—300 Kg/pcs. Variable K Sorted raw stone 10-50 Kg/pecs, local din sapaturi
Prism_din_anrocamente 150—3Q0 Kg/buc. Varigbila Piatra bruta sortate 10-50 Kg/buc,
: e E |
N 2
ot A G|
NN % \/\6 £9'5 Line of existing bank slope pratection
NN N N N N N NN N oS 72575 57 < P AN 255
N N N N O O O I Y O O e e s . Ra N QD‘O — -
NI R /\/\\/\\/\\’/\\/\/\\7/\\\;\%\%\;\/\ SN N NANEANE AN N NRENNANANNS \\Oﬁpb\e o % Linie taluz oparore existenta
Varigbila <
10,00 for PO-P16 |5.00 for Pa-P1g| | 1.00 2 <

6.00 for P1-P8 4.00 for P1—-P8
Faggot mattress 25x15m, 60 cm thickness , ballasted
with raw stone 10—30 Kg/pcs., 0.3 m thickness P1—P8
Foggot mattress 25x15m, 75 cm thickness , ballasted

with raw stone 10—30 Kg/pcs.
Saltea de fascine 25x15m, 60 cm grosime, lestata

0.3 m thickness P9-P16

cu piatra de 10-30 Kg/buc,, 0.3 m grosime P1-P8

Saltea de fascine 25x16m, 75 cm grosime, lestata

cu piatra

de 10-30 Kg/buc., 0.3 m grosime P9—P16



Bottomﬂ n
L=19

el

-

<ness ballasted with sorted raw stone of 10-30

-

| ‘Wlth sorted raw stone of 70 300 kg/piece;
2V j‘*"nt of 0.5-2 to/piece of 1.60m thickness;

s ';é of 200 - 600 kg/piece;

ncrete piles of 0.40x0.40m - L = 12m, at 1.0m inter-axe



PROFIL TRANSVERSAL TIP PRAG INGROPAT
PROFIL TRANSVERSAL PRAG DE FUND PE BRATUL BALA L=183m, Km345 TYPICAL CROSS SECTION SLL UNDER RIVER BED
CROSS SECTION BOTTOM SILL ON BALA BRANCH L-183m. Km345.

NOTE: The kotiom prateetion
Vil be aczomplishid cawnstrean
on larght

NOTA: Protectia de fund se va realiza
n oval pe o lungine de 160 m.

B s

B @R
O et et e st
e | / [ ——

- Technum N.V. — Trapec S.A. — Tractebel Engineering - Technical Assistance for the Improvement of the Navigation Conditions on the Danube




e L g

|t|cal Point 02
Epurasu



e
orks have been provid

ed:

R — o

i

ng wall at the entrance of Epurasu
ich rebuilds and completes the existing
‘having a variable crest level, between +9,50
.00m MNC (between +3,55m and +5,05m from
580 m.

= AOUIC

bank protectlon on the downstream area, after the dam
“is embedded in the island bank, L= 56m.
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SUBMERSIBLE GUIDING WALL
DIG DE DIRIJARE SUBMERSIBIL




f '_s of 0.60m thickness ballasted
a -srane of 10-30 kg/piece.

y "'l:

ctlon made of sorted raw stone of
,,,f ece;

X '—-'-.' -

— Stone _]ack revetment of 200 — 600kg/piece of

'-'.Tj: Om thickness:

.--__..—:

_.-..-_“""

— —

-rSDrted raw stone filter of O — 50 kg/piece of
0.50m thickness;

Unsorted raw stone of 10 — 500 kg/piece.



TYPICAL PROFILE FOR SUBMERSIBLE GUIDING WALL / PROFIL TIP DIG DE DIRNARE SUBMERSIBIL

Crast
+9 50 5 (+3. 55 from ENR)

80iRe PIEES foto de ENR)
+ 9.18 BSC (940 ESS) Corresponding level to the overage
flow_dischorge s ot Siistro
+ 9,18 MNG (3.4D N}NS) Nivel corespunzator debitului
madiu da 6000 m’ /s lo Silisira
+5.95 ENR (BSC) - natural regime
+5.95 ENR (MNC) — reqim naturel

varigble 5.00 variable
| ‘ variabil +5860 0" gouge lzvoorsla—Km 348.1 (BSS)
+5860 "0" mira lzvaorele—Km 3481 (MNS)

varlobll
45641 0" gouge Izvaorele—Km 3481 (B5C)

+5.641 "Q" mira lzvoarela~Km 348.1 (MNC)

Stone blocks cover 200-600 Kg/pes,
1 m thickness

imbracaminie din blocur de piatra
200-600 Kg/buc, | m grosime

y : Botlom protection mode by sorled raw stone
10-50 kg/pcs — 40cm _thickness
Protectie de fund din piotra bruta sortata
10-50 kg/buc — 40em grosime

Sorted row stone filter 10-50 Kg/pcs, [

0.5 m thickness
C)DOOE)C)O"DDODO OD"Q}OOD"
Refwie!

Filtru din piolra bruta sorola 10-50 Kg/buc.
0.6 m grosime
05705

Geotextile filler on foscines mottress
Geotexlil pe eorcw din foseire

\ Guiding wall undercrossing with 'prema’ pipes @ 1000 mm
| in order to insure the communication between branches in case of low
\wmer lovals 1=46.00 m

Subtraversare dig de dirijare, cu tubun ‘premo’ @ 1000 pentru

osiqurorea camuniconi ntre brote la nivelun mici ole opei 5.00

L=48.00 m

Unsorted row stone 10-500 Kg/pcs
Umpluture din piaira bruta nesoriol
10-500 K

jare

X
B

20,00 5,00 ‘

g
4
Z



Danube
Dunarea

TYPICAL PROFILE FOR BANK PROTECTION

+ 9.18 BSC (9.40 BSS) Corresponding level to the averoge
flow discharge 6000 m?/s at Silistra

+ 9,18 MNC (9.40 MNS) Nivel corespunzator debitului
mediu de 6000 m’ /s lo Silistra

+5.95 ENR (BSC) — natural regime

+5,95 ENR (MNC) — regim natural

+5.860 "0” gauge lzvaorele—Km 348.1 (BSS)

+5.860 "0" mira Izvaorele—Km 348.1 (MNS)

variable

3,00

variable

/

PROFIL TIP APARARE DE MAL

Crest level for bank protection
+11.00 BSC (+5.05 from ENR)

Nivel coronament oporare de mal
+11.00 MNC (+5.05 fota de ENR)

5.00 varigble

+5.641 “0" gouge Izvoarele—Km 348.1 (BSC)
+5,641 "0" mira lzvaarele—Km 348,71 (MNC)

Rockfill_prism 150-300 Kg/pcs.
Prism din onrocamente 150-300 Kg/buc.

Fagot matiress 60 cm ballosted with unsorted
raw stone 10-30 kg/pos. 0.3m ihickness

Soltea foscine 60 cm lestola cu pigiro
bruta de 10-30 kg/buc. 0.3m grosime

variobil

Toe berm level +1,53m BSC
Nivel bancheta +1,53m MNC

variable

variabil

Stone blocks cover 200-600 Kg/pcs,
1 m thickness

Imbracaminte din blocuri de piotra
200-600 Kg/buc, 1 m grosime

‘ ‘ variabil

Epurasu Island
Insula Epurasu

Local material filling resulted from digging

Geotextile
Geatextil

Bonk protection axis
Ax aporare de mol

Umpluturo cu material locol din sopatur®

Sorted row stone filter 10-50 Kg/pes,
0.5 m thickness

Filtru din piotra bruta sortata 10-50 Kg/buc,
m grosime

Unsorted raw stone 10—500 Kg/pcs.

Umpluture din piotra brute nesoriata
10-500 Kg/bue.

voriable

variabil

variabil
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m Sill is arranged on the central area
D Insure the fairway. e the
Y -crest IS variﬂbs

= a0 1 ‘

t crest is -2 02m MNC ( 3 88 from ENR)

the left bank, on a length of 92m, the level
rest is +1,18m MNC (-0,68 from ENR)

= vards the rlght bank, on a length of 124m, the
== ‘x el at crest iIs +1,18m MNC (-0,68 from ENR)

—J'-'“' .-— "

torrelated with the works on Caleia bifurcation
(Ostrovo Lupu) some dredging works are
proposed on the bifurcation area in order to
reshape the fairway and to support a balanced
flow among the two branches.




T

™
— -

-
o o ~ ¥

- P )

- Vi

._ "on the left left of Danube

- type §9 - on the right bank of Caleia branch

' ;_ - -395m

- type 3 — on the left bank of Calela branch
L=245m.






PROFIL TRANSVERSAL PRAG DE FUND PE BRATUL CALEIA L=371m, Km196
CROSS SECTION BOTTOM SILL ON CALEIA BRANCH L=571Tm, Km196

SCARA 1:500 — SCALE 1:500

+1.86 ENR (B5C) — natural regime
—1.80 BSS (=3.88 from ENR
-2.02 BSC (=3.88 from ENR)

+0.857 "0" gauge Braila—Km 170 (BSS)
+1.076 "0” gauge Braila—Km 170 (BSC)

20.00 m variable, 9.40 12.60 variable 150.00 m
[ [~ariobil | = variabil 1

+4.85 MNS corespunzator Qz@OOOmz/s la Silistra

~- +4.68 MNS corespunzator Q=6000M/s la Silistra

Imbracaminte din blocuri de piatra
0.5-2 t/buc,1.60 m grosime 9

Protectie de fund din piatra bruta sortata

70-300 kg/buc

Saltea de foscine 25x15m,
75 ¢m grosime, lestata
cu piotra de 10-30 Kg/buc.
0.3 m grosime

Umplutura din piatra bruta sortata 20-600 Kg/buc,

Saltea de fascine 25x15m, 75 cm grosime, lestata
cu piatra de 10-30 Kg/buc., 0.3 m grosime

Subtraversare prag cu tuburi ‘premo’ @ 1000
pentru asigurarea comunicarii intre brate
la niveluri mici ale apei L=31,00 n




PROFIL TRANSVERSAL PRAG DE FUND PE BRATUL CALEIA L=371m, Km196 (zona laterala)
CROSS SECTION BOTTOM SILL ON CALEIA BRANCH L=371m, Km196 (side area)

SCARA 1:500 —

+140 UNS (168 foto de ENR)
£1.18 MNG (-0.58 fota de ENR)

2000 m 6.00 150.00 m

SCALE 1:500

+1.86 ENR (MNG) — regm_noturol

+0,857 '0" mira_Bralla—Km 170 (MNS}
+1.076 0" mia Brala—Km 170 [WNC)

vorioble
T varfotil

+4.85 MNS cbrespunzator Q=6000mY/s la Silistra
~ \

~ +4.68 MNS corespunzator Q=6000m/s la Silistra

n blocuri de pistro 05-2 t/buc.

s cm
su_patra de 10-30 Kg/bwe, 0,3 m grosime

Subtraversare prag ou twburi prerna’ ® 1009 pentru
slgurareo camunicar Tnira brota o Aivalu mici ale opal
L=2600 m




Aparare mal stang
Left bank protection

16,26 3.00

[zee

Longitudinal profile bottom sill

Profil longitudinal prag de fund

SCALE 1:2000/1:200

Aparare mal drept
Right bank protection

_3.00 1625
786
=

+1.86 ENR (BSC) — noturol regime
+1.86 ENR (MNC) — regim natural
"0" gouge Broilo—Km 170 (BSS)
mira Brailla—Km 170 (MNS)
+1.076 "0" gouge Brollo—Km 170 (BSC)
+1.40 BSS (=0.88 irom ENR) +1.076 “0" mira Broflo—Km 170 (MNC) +1.40 BSS (~0.68 from ENR)
Left crest level for bottom sill Right crest level for botiom sill
o .40 MNC (-0.68 fato de ENR) +14D0 MNS (-0 68 fata de ENR’Q
8 Nivel coronament stongo prog de fund Nivel coronament dreapto prog de fund
m\ 92,74 480 150,00 4.80 122,60
[
<= Lig
-1,80 BSS (-3.88 from ENR)
Center crest level for bottom sill
—1.80 MNS (-3.88 fato de ENR)
Nivel coronoment sector central
prag de fund
~2.02 MNC “leg
Prag de fund -242
Bottom sill
-5.02 MNC
-6.00 (MNC/BSC>
ETTE
BOTTOM SILL LEVEL . . o . . o g o o Y g Y o o o o - . . . .
COTA PRAC DE FUND = = = = =i ¥ i i ks ¥ b R = = = = =
SLOPE 0% 0 0o
PANTA 1216 . 1500 Ll 165.8
CROUNDLEVERSS oy ol Bloz:x g 3r B2 R RIS 53 2 [f0 [ RE B8 a2 88 [ByleEls o sk 2 z¥lazs |z % [
¥ 8 3 L N I SR 1 e ) IY SRS e e M N [ S A N e RN L R K b
COTE TEREN S 6o+ AR N R A A I A A N A ki R R I A b T R SR S A S o s A S S
CUMULATIVE - _ _ _ NN - _ _ _ _ - AR
o o o o o
DISTANGES S 2000 £ 2000 2 2000 |2 212 2000 |2 2000 |2 2000 |2 2000 € 2000 € 2000 |2 2000 B 2|5 [ 2000 |8 2000 |8 2000 |8 20.00 |8 20.00 |3
CUMULATE g a 3 B & 3 a 8 & b T 2 S22 = O S 3 3
1
PROFILE NO.
PROFIL NR 22 21 20 19 18 I 15 14 13 12 1 10 9 87 6 5 4 3 2 1
HORIZONTAL
GEOMETRY 447.00
ALINIAMENTE
S| CURBE




STAGE 11



ritical Point 03A
* Seica upstream
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Om (between the protect|on slopes),
=' st level of +8,68m MNC.

sttom sill is founded on a 0, 75m thick

*_..;;- got mattress, in order to avoid the

— immersion of stone into the riverbed alluvial

— material. The faggot mattress was extended
upstream on a length of approximately 17m

and downstream on min. 100m.




T

*'-:' " ‘: .
il

tlons Mch is:

——

d ban

o ——

idé L=220m

an protectlon has a crest level of
~ +1C "="i Om MNC and a 3m width.

The biank protection slope is of 1:2,5.
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allasted wi _‘5611; raw stone of 10-30

N ; ';‘ad'e of sorted raw stone of 10-50 kg/piece of 0.40m

_ tment of 200-600 kg/piece of 1.0m thickness;

| rav stone of 10-50 kg/piece of 0.50m thickness;

—
—
—
——
i

5 jjg | -de of unsorted raw stone of de 10 — 500 kg/piece.

- — |
—

I

e —
I



"‘, il
3ank Prote%ns
-left bank L = m

- right bank L = 220 m
il

ine mattresses ballasted with sorted raw stone of 10-30

“"'

;ﬁ.’"
f stone blocks of 200 — 600 kg/piece of 1.00m in thickness;

_n tol e fllter of 10 — 50 kg/piece of 0.50m thickness;

ling made 'of unsorted raw stone of 10 — 500 kg/piece;

uz 'ryﬂ stone prism of 150 — 300 kg/piece.



TYPICAL PROFILE FOR BANK PROTECTION
[=390m for left bank/ Se apli

It is applied from profile 1 to profile 8,
It is applied from profile 1 to profile 8,

S

1270 300 172

I T T —
H
Left bank & f
Mal stang i
HE S acs cover 200-500 /e
g pighecfosed
%[5 merocsmate o sesun 08 peira 200-600 Kg/muc
e oone ndors 360 B Sorte ow stons e 1055 1/
Mol stong insuls Seico 3z 1.00 I thickaess
o

R T

g A e S 10258 Ko/
50 e aregime

Rockfll prism150-300 Kg/pes
Pram din onrocarmerts 150-300 Kg/bue

/ PROFIL TIP
ca de la profilul

52,55 (890 5) Corresponding el o the verose

“a
lon_ as<horge b00b-

= e ]
S B I e

5850 2 goue vostae_xm 331 (655)

+5860 0 mim Inoarele-km 3z

e O g e o s TS0

1884 10" vt mveoreie Km 348 1 (MNCT

48,43 ENR_(B5C) — nawral regrme

4543 ENR (MNC) —

natural

APARARE MAL

1 1o profilul 8, L=390m pentru malul stang
L=440m for right bank/ Se aplica de la profilul 1 o profilul 8, L=44Dm pentru malul drept

variabla 300

NOTE: The botton pratectian

12.70 300 Wil be occomplshad dawnsiream

==
variabil

Sione blecks cover 200-600 Ka/oco,

T m thickne

\muq:umhm T o 4 et Z00-600 a/bu,

gm 9, stone filer 10-50 Ka/pes,

mm-“

Raekil prism 150-300 Ka/pes
- oin anracoments 150-300 Ka/Buc

Locdl_moleril fling resulted from digging

Umplitura cu_ metsral focm @in sapatun

o R R A M A

e R IR R B R RIS A

N

5 D\» :
12.94 \|

oo

20

on 100 m lenght.

NOTA: Protectia de fund s2 va reaiza
i avol pa o lungime de 100 m

§ Right bank
g Mal drept
1z —

SN
(/2>’/>Y)»>\M\A\Xs\\‘&<\ WA//YM\YM»V

Losal meteral filng resufied from digging

Umpiotura cu_matenal laea @ ampatur

Unsores rox stons 10-500 kg == = AR AA AN N A e a A : s Uoton oe o 10-500 13/
SRR o pare site ot | ; Unserod raw stone 10-500_ Ka/pes
om0 /e oo Sottos pretction macs by soisd row tone 00 Tt | 167500 Kg/oue
[ p— it i
vasn e ot o o ’ e Lo Losn e
e TEE b ™ e e 2™ e e
It is applied for P1, P2, P3, L=108. 80 m/ Se aplica pentru PW PZ, P3, L=108.80 m
S5c (29 o8] Garespartns Bl 1o 50
R B L s
45580 T g v 3101 859
S Y mmam o S
TR O ek 8 G 150,00
| min. 16.50 orlable 500 vorable T01.51

VorTabim I
Stone o covr 200-600 K3/p 5

Fagqet mottress bollosted with unsoried row stane
1D-50 ha/ocs D3 m inckness)

0% Na/boc (0.5 arosime)

de

+543 ENR (8SQ) — notural regime
7543 ENR (MVE] — regim motural

Bottom protection mode by sorled raw stone
1050 kg/pes - 40cm ihickness
W Waba beota SSTES

Fagaet metuges bglasted Wi wnsaried faw s

S ot T @m e Wi
do i /fuc 5" mh qroctma

"

e A A BN A

Sried raw stone filer 10-50 Ka/ocs,

50 cm thicke

PR 9 o Bt Sorata 650 Ka/bek,
arosime

Unsorted o stors 10-500 Kg/pes
[ ey —
107500 Kg/ue

Bottom ll undercrassing vith ’pramo’ plpes @ 1000 mm
in arder 1o insure the communication betwesn bronches in cose af law
water levels L=3350 m

Sublroversare prag cu Luburi ‘premo’ @ 1000 pentry
oagurarea camunica nire Brate ka AheluT mii ke cpel

L-3350 m




ritical Point 03B
& Seica downstream

—
gt o——
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E m sill has a length at crest of
00m (between the protection slopes),
crest level of +8,68m MNC.

3__,_. ttom sill is founded on a 0,75m thick

aggot mattress, in order to avoid the

~ immersion of stone into the riverbed alluvial
material. The faggot mattress was extended
upstream on a length of approximately 20,00m
and downstream on min. 100m.




eft side L=180m
1ht side L=225m

_Tne D& k protection has a crest level of
= “=l-10 00m MNC and a 3m width.

= ..1._
-

——
-"E

| The bank protection slope is of 1:2,5.
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s faggo mattresses ballas ed with sorted raw stone of 10-30
y - — o ——— ———

on made of sorted raw stone of 10-50kg/piece;

;;'c_)'f sorted raw stone of 200 — 600kg/piece of 1.0m thickness;

M,

R -

"':. ---.
6

e filter of 10 — 50 kg/piece of 0.50m thickness;

-n_"‘:'r,_-_.--
'-l-i-,_"—"

== i.'::.;&';-a ! atfeaf unsorted raw stone of 10 — 500 kg/piece.



T -
3ank Prote%ns
- left bank L = m

- right bank L = 225 m
_ -

EL;:: =
o -P!".:-

h.w
' ES

1"

"—.

-

de of sorted raw stone of 200 — 600kg/piece of 1.0m thickness;

-A-__:.-

=-u oy

-

’:'::._."'

aw stone filter of 10 — 50 kg/piece of 0.50m thickness;

— -
. ‘___,_.
i

) . =Cr
- — u
~ .._n.._a-:‘_,. e

-
']:)__:Fﬂl'tﬁg made of unsorted raw stone of 10 — 500 kg/piece;
_2) ~ Quarry stone prism of 150 — 300 kg/piece.



TYPICAL PROFILE FOR LEFT BANK PROTECTION
It is applied from profile 1 to profile 8, L=190m /

3,00 1280

/ PROFIL TIP APARARE MAL STANG
ca de la profilul 1 la prafilul 8, L=190m

+ 8.581 BSC (B8O BSS)Comespanding level Lo the overoge

Se apli

500 wrioble

Left bank

U B0, e v
/s 1o

Varabr Corespunzotoy dEE:
tra

stone biosks eover 200600 /s

ouge lsore—km 3481 (855
ot i ity

mird lzvoorele—

Mal stang

SIIIIIRIIIIITRITIRIR RO

Lacal motenal filng resulied fram dingin:
Hulura cu malenal loeal @n Sapalon

3
e

/

Unsorted cow stane 10-500 Kg/pes

Umalutira din mialra brla_nesartala
[

0-500 Kg/buc.

Ax aporars mal stang
Lo Bank pratection 0

Stone blocks cover 200600 Ka/bcs,
T'm thickness

Imbrocaminie din blocun de piae 0 500 Ko/t

IR
/ +ho |
Gaotoxle, +2.34 B5C
S

Geatextl

9quge CEr oy (Esc)

osime 0" miro levearele—Km 348.1 (NNC)

Sertod raw slors fter, 10-50 K/
em thickness
Pl din oot bty seiata m 50 Ka/hus
m grosime

Rockfll prism_150-300 Kg/pcs.

Prem o anrecomants 150-300 Kg/buc

+643 ENR (5C) — nowrol regitne
+5.43 ENR_(MNC) — regm roturol

erm aval
Cota boncrel

Foggat matiress B0 om thckness

E i 3m

Sollen fascine 60 cm grosime

R i gl

Fagqet mattress ballasted

10750 ko pes

it spmerted row stane
(03 m ihickness)

Salien G fosore feido ou f> Bke

d¢ 10-30 ku/bue (0,3 m arosime)

TYPICAL PROFILE FOR BOTTOM SILL
It is applied for P1, P2,

TYPICAL PROFILE FOR RIGHT BANK PROTECTION
Itis opphed from profile 1 to profile 8, L=225m /

/ PROFIL TIP APARARE MAL DREPT
Se oplica de la profilul 1 la profilul 8, L=225m

1280 3.00

- 2381 asc (ma0 ws)eoromandng el fo e merage
fow sthorie SODO 1ot Ja o S i

TR e B0 o T, st ‘ sorebe i

T80 0 squge mvoordlo—m 3481 (859 L

13850 T sauge lmveardlorkm 3481 (BS) $tom locks cover 200-600 Kg/pos.

Right bank

+5.641 707 gouge eae i 348 (BSC)
1541 "6" ira Ioorsle- km 3151 (NNE) oo
Sonted raw stane fiter 10-60 Ko/pos.

+543 ENR (B5C) — noturol regime Sortad raw stane

Imbrasamints dn Hown 4e poia 200-600 Ka/bue.

et tevel Mal drept
oSt cogranen

+5.43 ENR_(NNG) ~_reaim_naturol Fitru_an_piotra Bruts sorizia 10-50 13/mue,
50 em gresme

Rockfl prism 150-300 Kg /pes

Prism din_enrocamenta 150-300 g/ form ovel

3 Goto bancheto

Foggot meltress 80 em hickness
g
o \A\/\\?,\//K«i“:ﬂu

s, Sallaa foscina 60 tm grosime

RGN i

Foqgol moliress bolosied wit upsored rov stenc
Wg/pes (05 m inciness)

P3, =105 m/ Se up/ﬁca

Soteo_de_Toeaine Ieslola ou @iavD brulg
de 10-30 ka/buc (@3 m gresime)

FUND
105 m

PROFIL TIP PRAG
pentru P1, P2, P3, L=

+ B5RI BSC (@8D 855 Coreaponding [evel 1o the overage

§7E58 50 (660 B55) e "!.Xiﬁi"uﬁ'“;?é‘?‘(u%i

Imbrocorminte din blacur de pietra 200~ 600
1'm qrosme

+543 ENR (B5C) - nawrol regime

Kq /buc.
543 ENR (NNC) — ragim nafurol

Tolg caranament
+ 868 MNC (8:80 MNS)

Tosgl e carespunzaror
S50 o ‘E’W 7"?3 RS

480" 40upe voorels K, 3481 (@S

Py} o K2EN

s

min 9500

Teolertl

AP RIATRRIRRRANAN

AL
Locol moleriol filing_resuted from dic
Umplutura cu molerial lacel G sopet

7S @ 5|2
N gestentie B
o HE Umtaro in pato biks oo
H s
&z

min 1782

Foggot motress 60 cm inckness

Sallea foscine 60 om grosime

YRR, S
A,
%&wwwwwwwwwwwwwwwwwwwwwww
St stone e 1050 G/,

50 cm_thicknes
Filliu din piatra bruta sertala 10-50 Kg/bus,

_ 8

Faggat motlress 60 cm hickness
Sallso ascine 50

AR AYRY AR yxy&yxyxy\‘v&yxy&'\/ﬁ“"\vx N\ V\V&V\ SENRNEN

YOV
(RSN R NN TN
Unserted raw stane 10-500 Kg/pes

Uneliars dn data bria nesorola water levels L=3180 m

10-500 Kg/bu Subtraversare prog cu tubun prams @ 1000 pentru

aslgurarsa comunicorl intre brate lo nivelurl mici ale opel
L=3150 m

A prog de fund

Bottomn il oxis

Bettom prolection mode by soried row stone
4ncm tnicknass

Frotectie as furd o polrs o serolo
10-50 kq/buc

in order to insure the communication belween bronches in cose of low

TS R R e BN OSE ROH R R RN RN AR A KN AR R RN RS AR R s 3 3 R U OO A St At M A BN IR 10 T X 7 7 7 WS 6 W7 K 0 T K Mt et
>\>’)\>’>~)’)~7WW)\Y)\?’NNNNNNNNNNNNNNNNNNNNNNNNNNNN(YK‘(NNNA’\<M\/\\/&\/\%\/&\AXAWNNMWYXWWW”WWYXY\Y%YXYMYXWV)\)f
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tom sill has a length at crest of
,,0om (between the protection slopes),
deé a crest level of +8,38m MNC.

=Fhe bottom sill is founded on a 0,75m thick

— faggot mattress, in order to avoid the

—_immersion of stone into the riverbed alluvial
material. The faggot mattress was extended
upstream on a length of approximately 15,00m

and downstream on min. 100m.




bank of Ceacaru Island L=300m
‘i t bank of Ceacaru island L=220m
rlght bank of Danube L=150m

— — :
-—' = .‘ —
— -.F'—

e
= Th

1} |t} ‘
c' L

bank protection has a crest level of
+10,00m MNC and a 3m width.

—

The bank protection slope is of 1:2,5.
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om sill L = 141.65 m

0-30

f g ot mattresses ballasted with sorted raw stone of 10-30

-,

¥

;'-__t'it")n made of sorted raw stone of 10-50kg/piece;

t~made of sorted raw stone of 200 — 600kg/piece of 1.0m thickness;

e

— :_'Qﬁd raw stone filter of 10 — 50 kg/piece of 0.50m thickness;

—

—

»  Filling made of unsorted raw stone of 10 — 500 kg/piece.



TYPICAL PROFILE 1 FOR BOTTOM SILL / PROFIL TIP 1 PRAG DE FUND
It is applied for P1, P2, P3, L=141.65 m/ Se aplica pentru P1, P2, P3, L[=141.65 m

+ 838 BSC (8,60 B5S)Correspondng level ko the average
[ s A A *

+ 838 NNC

60 MJS] Nl corespunzalor debituiui
0 m' /5 lo Siistra

Qo yoords-Km 34,1 (855)
T i

S eaareie —km siE
+5.64 0" gauae lzvoorcle—Km 3481 (B5C)
485541 D" mira lzvoarcke—Km 348.1 (MNG)

+5.22 ENR (B5G) — nolural regme
+5,22 ENR (MNC) = ream natural

| 150,00

min. 16.00 varioble 5.bo variable 101.21 ‘

Variobil [ [ var oo ‘

Botlom protaction made by serled raw stone
+ 838 BSC (86O B55) 10-50 ko/pes — 40em Inckness

ralects de fand @i piatia brila sarlals
10-50 kg/buc - 4lcm grosime

Stone blacks cover 200-600 Kg/pes,
T on'ihickness
Tmbrocamirte. dn blecurl de Patra 200-600 Ke/buc.

Faggol_motiress 80 om thickness
Softeo Toscine 60 cm grostme

Sarted row stone hiter 10-50 Kg/pcs, HH Bottom sil undercrossing with 'premo’ pipes @ 1000 mm
S0 cm thickness _ = Unsorted row stone 10-500 Ka/pes in order ta Insure Ihe communication betwaan branches In cose of low Fagsot mottase baated ith wpsoried row 4tons
Filtw din piotro bruto sartate 10-50 Kg/buc e Umplutura din piotra brata nesortola oter tevels L3150 m Fanat arass balosted wtn un
me HE 107500 Sublravarsare prag cu tubun “prama’ @ 1000 pentrs Talizo G5 fosdne Telalo cu piotra bl
3« 3R T e B3 )

asiqurarea comunicarii ntre brote o nivelur mici ole aper
L=31.50 m



T anl
Bank Prog@?‘g&
- left bank L =300 m
- right bank L = 220
N : k —

got mattresses ballasted with sorted raw stone of 10-30

____'__e_.:; opes;

T \'»,: -
—L I-_

ent made of sorted raw stone of 200 — 600kg/piece of 1.0m thickness;

I

= A

AL
- — =
- — —
om—— ——
=

- -
E \ .___rl'

1) Sorted raw stone filter of 10 — 50 kg/piece of 0.50m thickness;

— e
——

-
i -

1) FI||ing made of unsorted raw stone of 10 — 500 kg/piece;
'2)  Quarry stone prism of 150 — 300 kg/piece.



TYPICAL PROFILE 3 FOR BANK PROTECTION CEACARU

It is aopplied from profile 4 to profile 12, L=213m
It is applied from profile 4 to profile 12, L=220m

Left bank

| Ml stang
I ‘@Y@@CAL PROFILE 4 FOR RIGHT BANK PROTECTION AT DANUBE
3 S———

St rov siae e 10-10 Kaoce,
50 e tncinoes
i o v sarts [0-50 o/t
e s 150200 Ko

\
applied from profile 13 to profile ‘W, L=150m /
|

ISLAND

/ PROFIL TIP 3 APARARE MAL INSULA CEACARU

for left bank/ Se aplica de la prafilul 4 la profilul 12, L=213m pentru malul siang
for right bank/ Se aplica de lo profiul 4 lo profilul 12, L=220m pentru malul drept

EDEQQ(FMWLE 4 APARARE Méle, DRERT

f,é,
X

e o Siairs Stone bhcks coer 100-500 K 2
[ — T ek o)
e A

eu@*“ncfb% profilul WS = aeri

R o Bt Boto srls 1050 v/

erocomie an oeu o e 200-150 Yo/

s yram 150300
an ovocanenis 15

Tk

AR A %

o S At U1 B b bt st AN NN R L BB s S ]
= e ‘ 8 2 2 Z PAITIIINAS » [ e vy
o o e, e | = (LN g g et e Low 22 e | R
= ooflress, boloskad wilh oworled rex e ‘ Prefcllo do fund din plora bruts sorlata a
+ 8.38 BSC (5,60 BSS)Corresponding level ENHETIFGAFEHS R Sl 15230 va/ — 40en rssee =
flow discharge 6000 m®/s ot Silistro e e B3 iy ‘ e

+ B3B8 MNC (B6D MNS) Nvel corespunzolor  debitului o .
e B8 ML e o 315, 300 12.90 5300 _ vorigble 8
<5 Variabil 3
+5:860 107 gouge Izvoorele Km_ 348.1 (655) ‘ ‘ ‘ SR ‘ ‘ =
+ Miro lzvoorele—Km i 3
T5:647 0" gouge lzvoorele—Km 34B.1 ({BSC) Stone blocks cover 200-600 Kg/pcs. HE . ]
45.641 0" mira lzvaarele—Km 348.1 (MNC) 1 m_thickness 58 R\ght bank 2
Imbracominte din blocuri de plotra 200-600 Kg/buc, x5 M H
+5.22 ENR (BSC) — natural reqime 1 arosime o ee P a/bve ce Vial drept 3

+5.22 ENR (MNC) — regim notural Sorted row stone filter 10-50 Kg/pes. 3 000

50 ¢m thickness

Filtru din plotro brulo sorteta 10-50 Kg/buc,
50 cm grosime

TN SACNSANVANNSN VAN

Rockfill prism 150-300 Kg/pes.

<5 \\\/

L
N
- \\§<\
N

AR R S5 3975737303073 8 5 ST R R SRR s e

Right bank
Mal drept 4
=8
L Ao )UNA R £
variabl T Vot T

Baza de lrosare mal drept

Prism din enrocamente 150-300 Kg/buc.

SN AV NAAASAVASAY SSAVS Geotextile Unsorted row stone 10-500 Kg/pes.
f Ceotextl Umplutura din piotra bruto nesortata
ot motiress bollosted with unsorted row stone/ +2.22 10-500 Kg/buc.
930 kg/pes (0.3 m thickness,
Saltea de foscine lestata cu pigtra_bruta
de 10-30 kg/buc (0.3 m grosime) 0.50
) 6.00 |_ 400 14.10

Umpluiora cu_ materal local din shpoturl
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SI|| has a length at crest of
Om (between the protection slopes),
1aC rest level of +8,68m MNC.

The bottom sill is founded on geotextile laid on
-_—-_; m thick faggot grid, in order to prevent the
“immersion of stone into the riverbed alluvial
material.




ft bank L=85m
fght bank L=86m

_w—-- protection has a crest level of
‘-“-’+9 28m MNC and a 3m width.

The bank protection slope is of 1:2,5.
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‘_:.
tom Sil%

_#

faggot mattresses ballasted with sorted raw stone of 10-30

— - S

s fe got mattresses ballasted with sorted raw stone of 10-30
=) ','},.1"

Ct '- made of sorted raw stone of 10-50kg/piece;

e -
e

."-l'li-
r‘."

nent . m de of sorted raw stone of 200 — 600kg/piece of 1.0m thickness;

__.-.-.. __...-.n.—- x

-
—-— e

H:raw stone filter of 10 — 50 kg/piece of 0.50m thickness.



"ll_l-.

nkPro;*;%
- left bank L =85 m

]

. ' _t-.-'u

.,
e

r * _afde of stone blocks of 200 — 600 kg/piece of 1.0m thickness;

=-u oy

SE ---h' aw stone filter of 10 — 50 kg/piece of 0.50m thickness;

- —
il '---ur_'— l»‘ .-::- ...
- - ="

']:f:fﬂrﬁg r-héde of unsorted raw stone of 10 — 500 kg/piece

1)  Quarry stone prism of 150 — 300 kg/piece;



TYPICAL PROFILE 1 FOR BOTTOM SILL / PROFIL TIP 1 PRAG DE FUND
It is applied for P1, P2, P3, L=241 m/ Se aplica pentru P1, P2, P3, L=241m VOTE: e foggl moties n 0% scton 10 1 40 1

under the bank pretecten and 600 m
\n cross section no. 2. 3, 4ond 5 the hmqo\ mmlresﬁ is cantinuous

Bottom sill undercrossing with ‘pramo’ pipes @ 1000 mm
+ 825) 85 (.90 E@5)Corresponding level to the average 1 Closs se
in order to insure the communication betwaen branches in cose of low R ot silistro e entire river
B.281 MNC (B.50 MN\) Rier torcspunzator b NOTA: Solteouo de rn,cme pentru pvohhn rmnw,w,m 1 este de 500 m
sub oporarea s 10 m in folo acestein

water_levels [=11,00 m mediu ce 6000 m’ /s o Silistro

Subtroversore prog cu {uburi premo’ 8 1000 pentry +5.14 ENR (BSC) — naterel reqime

esigurares comunicari intre brole 1o nwveluri mici ale apei rin_10m vorioble__ 3,00 varioble +5.04 ENR (MNC) — regim nolural rrin_50m
[ voriabi |

In profiele 2, 3, 4 si 5 salteaua esle cmmuu pe toata lungimea albiei,

L=1100 m
Stone blocks cover 200-600 Kg/pcs, +4.866 "0" qouge Cernavodo— Km 300 (B5%)
1 icknes: 8281 MNC (.50 MNS) +4885 "0 miro Comovod—im_300_(WS)
GurT 06 piatro Z00-600 Kg/bu +4.647 "0 gauge Cemavodo— im 305 (BSC)

THELT O B cernavedacian 300 (NG

m grosime

Pt
Hottom protection_mode by Sﬂf*ed raw stone Sarted row stone fiter 10-50 Ka/pes. 5|2 Unsorted row stone 10-500 Kg/pes. Geolexlile filter on foscines mottress Bonom pmhx:hon mode by soned raw stone
it /e £ e thiners gt e 4 etio B earo Coatenll e carer 45 Tenene Ao/pen o en' e
i 5, 19nd G piatg bt sorto Fifru_din plotra bruta sorfoto 10-50 Ko/buc, g|& ‘\‘“séa”‘; i platra bruta nesortala ) > Prc\ \@ ds fund din_plolio wa soriota
uyso Kq/huc. 30 cm gresime 50 em grosime sz o 9 10-60 Kg/buc, 40 cm grosme

It is applied from profile 1 to profile 5, L=108m / Se aplica de la profilul 1 la profilul 5, L=108m It is applied from profile 1 to profile 5, L=133m / Se aplica de la profilul 1 la profilul 5, L=133m

3,00 variable
I voriebt worioble 200
o — e
5 + B.281,B5C (850 BSS)Corrosporing level 10 o averoge Variabil B
°s + 8281 B5C (850 @sS)Corresponding level to the overage &8 S)SorEspegng, 9 e
5 fiowdischarde B0 s ol Sisiro o IR R MN;] Vel Gorespunzatar GBI Sione, lacks cover 200-600 Ko/ e, c°
HE Stone blocks cover 200-600 Kg/pcs, 1 m thickness TG B0 AT e SoressmrTor G P e 500w o Siistre 1 m thickne: 2=
2 meciu de 6000 m’ /3 lo Sistra mbracomnie @ Besun @2 peia 20076 e
%o {mbrocaminte din blocuri de poire 200-600 Kg/buc +5.14 ENR (BSC) — natural regime i ‘ B i
ge T m gromme +5 14 ENR (8SC) — notwrol regma ) g m g gl
=2 ¥5.14 ENR (MNC) = regim notural +5.14 ENR (MNC) — regim naturol Syted v Kshme fiker 10-50 Ka/nos, M
HE £l Local materiol fli ked from_dlgaf
e HE Sotes on st g 10-50 o/ PP —— 14855 0" souse Carmovodokm 300 (3S5) | T G pobo T s 650 Ry HE Locol motail il recuked from dgging
Locol moterfol Ming resuteg from oigging El ED thickness oo 0 e orme 550 (M) +4.866 0" mira Cemovodo—Km 300 (UNS) 50 cm grosime clE
Umploturo cu e Sanatun 3 T dn patra brula sertato, 1050 Ko/buc, 4647 0 gouge G e S0 “+6+7 T gougs Carmovodo—Km 300 (8SC) Ky
! 22 9 TIE1 0 T cemavcan -k 300, () +4847 0" miro Cernoveda—Km 300 (MNC)
Geotextie/ & o CeotortT
Geotextl L -
— V6.8
Unsorted row_stena 0-500 Ka/pes.
UmpIuiur G piatio briio nesorloio ‘ ‘ — Unsorted raw_stone 10
10-500 Kg/buc L vorioble £ | Umplutura din potra brato nesoriais
Vo o0 voriable | o/t
Bottom protection made by sorted row stone 60 VoribiT
Geotextile fiter on foscines mottress 6230 ke g/pcs, 15 cm thickness Bg‘wg‘ P'?‘Eccsljﬂ%mﬂ:f‘%ff&ﬂ raw stone Geatextile filler on foscines motlress
Sootextil pe soroi] de fascne Prsteel e Tund g gelro buula sarioto PEEETR 6 T 7 pvS b S Geotextil pe caroia] de foscine
1

10230 Kg/bue, 15 cm grasime N n preva



rltlcal Point Q7
Fasolele Island



nere are deta |n from the Danube

O e " '\ ™)

s provided for this critical point consist

— “-.-

—worl s on the left lateral branch:
— "’bottom sill
5.- = bank protections
® works on the right lateral branch:
- bottom sill
- bank protections



Hottom =sill ank ttion
Prag de fund = A

Bottom
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s p—

- . A
Jorks on the left lateral branch

“,

> ;ii tom sill has a length at crest of
= [=214,00m (between the protection slopes),

-

= and a crest level of +6,78m MNC.

The bottom sill is founded on geotextile laid on
0,30m thick faggot grid, in order to prevent the
immersion of stone into the riverbed alluvial
material.




+ 678 B50 (7.00 B5S) Correspanding level lo the averoge
fidw_dischorge 6000 m* /8 at Sifsto
78 WNG (700 HNG) Nivel orespunzator  GEORUILT

i

+4866 10 aguae Cernovodo—Kkm 3000 (855

+4.866 *0" miro Cernavada—Km 3000 (MHS)

74547 0" gougs Cernovode—km 3000 (55C)
[+4.647 0° mira Gemavaga—Km 09,0 (NNG]
4405 ENR (SSC) ~ noturel regime
150.00 +4.05 ENR {UND) — reqim nolural
min. 9.50 vorisble 5.00 vorfeble 100.06
vorlabil Voriabim

Sfone blocks cover 200600 Ka/pos. ‘

7 theiness

ihbracaminte din biosun de piotra 200-B00 Kg/bus,
m grasime

Battom proteation mods by sorted row sione

Pratectie de fund 4in pia¥s brulo sartoto
-50 kg/buc — 40em grosime

Gestextile fiter on fomines matiress Geotextie filer on fascines mattress

X PO IR aiaidey 1
eotextil pe coroig, fascine Lo G 5 o o EolexT pe caroo) de Jamcine
Ao L 2 : .
S A S5 5 A N0 o IS R IR IR S o A A i A SR U A A P ARSI AT R N M R o

50 cm aresime

M 7
orted o fiter 10-50 K/ EL Unsorted row stone 10-500 Kg/pes in order to nsurc the communicaton between bronches in cose of low
Gostexis_protestion made by sories row row stone fiter 10-50 Kg/pes. N LS G pebe bils resstals
S Sharpe- T Rickness 20 om Ihickness s e o ke e reseral woter lavels L=3700 m __

Bl PRl g pele bl Fitrs dn oo bris sarote 10-50 Ka/bur 5 g Sublroversare prog c\,j Tuburi prema’ @ 1000 ptrrdm 7
R osigurarea camunicari intre brote lo nweluri mici ole apei

L=37.00 m



ned bank protections length is:

.

——

t bank L=283m

_'._
L

-‘-

protectlon has a crest level of
0m MNC and a 3m width.

11 \"ll‘

_-\.—"___'

-The bank protection slope is of 1:2,5.
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It is applied for profile 1 and 2 / Se aplica la profilul 1 si 2

+ 6.78 BSC (7.00 BSS) Corkespomdin? level to the overoge
flow discharge 6000 m*/s at Silisira

# 6.78 MNC (7,00 MNS) Nivel corespunzator
mediu de B000 m®la Silistra

deblitulul

+4,866 70" gauge Cernavoda—Km 300,0 (BSS)
+4.866 "0 mira Cernovoda—Km 300.0 (MNS)

+4,647 "0" gauge Cernavoda—Km 300,0 (BSC)
+4,647 "0” mira Cernavoda—Km 300,0 (MNC)

+4,05 ENR (BSC) — natural regime Stone blocks cover 200—800 Kg/pcs,

+4.05 ENR (MNC) — regim natural 1 m thickness

Imbracominte din blaocuri de piatra 200-600 Kg/buc,
1 m grosime

Sorted raw stone filter 10-50 Kg/pes,

50 cm thickness

Filtru din piatra bruta sortata 10-50 Kg/buc,
50 cm grosime

+ 3.55 BSC

SAANCANGANCANCENCIN CINGANCAONCANCANCANEAN AN AN GS é“\/ NN AN NN NN
20

- - + 3.55 MNC

Rockfill prism 150—300 Kg/pcs.

e

PP A B L 2 2
SONCONCINCONCINENCINT ANy

Geotextile

textile raw

rotection made bg( sorted
ic

stone 10—30kq/pes—30cm _thickness —0.45 Geotextil
Protectie _geotextil cu piatra brute

de 10—30°kg,/buc—30¢m grosime

Geotextile filter on fascines mattress

Geotextil pe caroia) din fascine o0 variabil

°
=
B
55
S B
3
R
ak
x o
-
o P
< o
z|8
S variabil
(<
variabil
+ 9.00 BSC
+ 9.00 MNC

TR

Locdl material filling
resulted from digging
Umplutura cu material
local din sapoturi

Unsorted raw stone 10—500 Kg/p:

> Setting—out base right bank

q Bozo de trasore mol drept
2

Umpluturo din piatra bruta nesortd
10-500 Kg/buc.

ta



It is applied from profile 1d to profie 5d / Se aplica de la profilul 1d la profilul 5d

Setting—out bose left bank

Local mater|

o
c
o
K
o ©
E 8 N
v c 5
2 25
£, variable _variable . 3.0Q8 2, 13.63 ,2.0Q_,__variable,
m variabil | “variabil™ | ola ‘ | variabil™|
o ol
o X E
N El=
o o| O
m <l £

oz Stone blocks cover 200-600 Kg/pcs,

= g m thickness

; g Imbracaminte din blocuri de piatra 200—600 Kg/buc,

1 m grosime
+ 9.00 BSC§|° 9
1L 9.00 MNCg x Sorted raw stone filter 10-50 Kg/pcs,
. 2 < 50 cm thickness

Filtru din piatra bruta sortata 10-50 Kg/buc,
50 cm grosime
ial filling resulted from digging/ ¥”X\\

Umplutura

u material Tocal din sapatur *

Y Rockfill prism 150—300 Kg/pcs.
Prism din anrocamente 150—300 Kg/buc
Geotextile -
Geotextil Ceote
stone

+ 6,78 BSC (7.00 BSS) Correspondin
flow discharge 6000 m?/s at Silis

- 6.78 MNC (7.00 MNS) Nivel corespunzator
mediu de 8000 m*la Silistra

? level to the average
ra

debitului

+4,866 "0" gauge Cernavoda—Km 300,0 (BSS)
+4,866 "0" mira Cernavoda—Km 300,0 (MNS)

+4.647 "0” gauge Cernavoda—Km 300.0 (BSC)
+4.647 "0” mira Cernavoda—Km 300,0 (MNC)

+4,05 ENR (BSC) — natural regime
+4,05 ENR (MNC) — regim natural

xtile

i rotection made by sorted raw

Okg/pcs—30cm thickness

§

Unsorted raw stone 10-500 Kg/pcs.
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iatra_brut
“bdm Grosime.
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Umplutura din piatra bruta nesortata NN
10—500 Kg/buc.

| variable

variabil

6.00

4.00 \

Geotextile filter on fascines mattress

Geotexti

Technum N Tractebel Engineerir Technical Assistance fo

e Improvement of the Navigat

| pe caraiaj din fascine
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orks on the right Iat@'fr;n'c?

tom sill has a length at crest of
OOm (between the protection slopes),
—ar _a crest level of +6,78m MNC.

e
— 7
-..:"" -

The bottom sill is founded on geotextile laid on
0,30m thick faggot grid, in order to prevent the
immersion of stone into the riverbed alluvial
material.
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vanabil ‘ ‘ Variobi 7 8 el 15 the verage

Stane blocks cover 200-600 Kg/pes. [+4%47 07 youge Cérhovoso—km 300 0 (GSC!
T trckness 1187 B B eamveastkm 580 0y

Bottom protection made by sorted rav stone
Irbrocominie g Homar d< pota 200-800 Ka/mur cegime. 10550 tojpes — 4om ineinems
arosime A
Frofectie g Tund dn pialro bralo soriote Gentastie fitor oy fosdngs moliress
1650 ko buc — 40crm gromme T oe 2ol e Tosdne

Gootextle fiter on foscines mattross
Solacll pe corola] O fosde
L AR A Rl A B BN BASS

A N N T S NR R AN ARRA S AR RAR AR AR R

R A ST R s Yoo S GO0

S RTher T Rl v Unsorted row stone 10-500 Kg/pes. in order to insure the communicotion between branches in case of low
rorert 0 - oteo brto Urnpiitura dn patra bruta nesrist
EBSTR R hE e woter

§ .50 m
07500 Ka/bue SUBLrGVErSare piog cu tWbur Tpremo’ @ 1000 pentru

nsiguraren comunicori intre brate la nwelun mici ale aper
L=28.50 m

Sorted o slona filer 10-50 Kg/pcs,
50 cm thickness

Fitru din piotra brutn soritn 10-50 Kg/buc
50 cm grosime

Bottarn sil_exis
A prag e fund
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bank L=216m
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- protectlon has a crest level of
1 MNC and a 3m width.
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The bank protection slope is of 1:2,5.
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~E 235 + 6.78 BSC (7.00 BSS)Corresponding level 1o the average
- g E flow discharge 6000 m?/s at Silistra
3 ] o # 6,78 MNC (7,00 MNS) Nivel corespunzator —debitului
[P c 2 mediu de 8OO0 m? la Silistra
5|5 g5
o 2 a
LS =|° anu
Z T x +4.866 "0" gouge Cernavodo—Km 300.0 (BSS)
i E +4.866 "0" mira Cernovodo—Km 300.0 (MNS)
w [
- D +4.647 "0" gauge Cernavoda—Km 300.0 (BSC)
variabil +4 647 "D" miro Cernavoda—Km 300.0 (MNC)

Stone blocks cover 200-600 Kg/pes,

m thickness +4.05 ENR (BSC) tural regi
Imbrocominte din blocur de piotra 200600 Kg/buc, : natural regme
m grosime +4.05 ENR (MNC) — regim notural
Serted raw stone filter 10-50 Kg/pcs,
50 cm thickness

+ 9.00 BSC
+ 9,0Q_MNC

Filtru din piotro bruts sortata 10-50 Kg/buc,
50 cm grasime

Local material filling
resulted from digging
Urmplutura cu material
local din sopaturi

Rockfill prism 150-300 Kg/pcs.
Prism din onrocomente 150-300 Ko/buc.

Unsorled raw stone 10-500 Kg/pcs.

Geotextile protection mode by sorted raw
stone WO—gokg;pcs—&Mm thickness

Umplutoro din plotro broto mesariato Proleclie geatextil cu_piofra bruto
e’ 10-507Kg, b !

10-500 Kg/buc. Geotextil O — — de 10-30 ¢—30cm grosime § 5 S
AN A\//\\\//\\\?\\\//\\\/ RARIZL AL LRI LA LRI LRI SRR ISR L AL INLNINENENCNCNCNCNG
varigble

variable varigbk
variabil 1.00 Geotextlle fitter on foscines mattress
Ceotextil pe caroio) din foscine
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| Critical Point 08
- Atarnati

e - i
— e ——



-

e left

ical point the warks ¢
protection on a length of 1531m

'ea the left bank 1S concave because of
anube water erosion.

ar k protection has a level at crest of
=+ Om (MNC) and a width of 3m.

..‘-

‘h—-

The' bank protection has a slope of 1:2,5 and
“leans on a rock fill prism (150 — 300 kg/piece)
laid on a 0,75 cm thickness faggot mattress
(ballasted with sorted raw stone of 10 — 30
Kg/piece, 30 cm thick).
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Setting—out base

It is applied from profile 1 to profile 39 [=1024.50m/ Se aplica de la profilul 1

Umpluturo cu materfal local din sapaturl

R
x
o o
e
c o
=
.8 ©
) S
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o
= e o
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3 Z2
© 5 o
2 a
o o
N
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aa] 9 <C
A variable ,2.00_, 11.40 . _5.00_ varigble
P —=
variabil ‘ ‘\/CIHDD\\
Left bank Stone blocks cover 200—600 Kq/pcs,
Mal stang ‘ m thickness
J variable Imbrecominte din blacuri de piotra 200-600 Kg/buc,
variabil 1 m grosime
(+8.40, +8.00) 1,00 Sorted raw stone Fiter 10-80 Kg/pcs,
50 cm thickness
FENYONVONVONVONVON VAN VONON N ON PN PONAN Filtru din piotro bruta sortato 10-50 Kg/buc,
o7/ /o cm grosime
-5
NONSS <A@ 2y Rockfill prism 150-300 Kg/pcs
TNk -
Locol moterisl filing resulted from digging IS 344 Prism din anrocomente 150-300 Kg/buc.

Foggot moattress bollosted with row stone
10730 kg/pes (0.3 m thickness)

Geotext
Geotextil
Unsorted row_stone 10-500 Kg/pes
Umplutura din piotra brulo nesartata X
10-500 Kg/buc. variable
variobil

NCNVNPNY
TRITOR, \\// NI NI N S IS IS 757 73 750 730750730 7787 72 B s S N N N N T
ANYANCANCANA

m Salteo de fascine lestata cu piatra bruta
de 10-30 kg/buc (0.3 m grosime)

39 1=1024.50m

+3.44 ENR (BSC) — notural regime
+3,44 ENR (MNC) — regim natural

+398 19" H Km,_ 253 (BSS
388 - A kA 2% RS
+2.561 o“ gouge Harsova—Km 253 (BSC)
+2.861 "0" mira Harsova—Km 253 (MN




Setting—out base

It is opplied from profile 40 to profile 59 L=544m/ Se aplica de la profilul 40 la profilul 59 L=544m

Baza de trasare
Left bank protection axis
Ax aparare mal stang

2.00 vor'\ob\‘e

N
o
o
=
o

variable
variabil

‘ ‘vtm’ab‘w\

+3.44 ENR (BSC) — notural regime
+3.44 ENR (MNC) — regim natural

Stone blocks cover 200-600 Kg/pcs.
1 m thickness

Imbrocaminte din blocuri de platra 200-600 Kg/bue, i%ﬁgg 8 %yé]eH?EsrosvDu‘/Ewamzﬁj( QBSS)

m grasime +2.861 o” gouge Hersova—Km 253 (BSC)
1.00 Sorted raw sione filter 10-50 Kg/pcs, +2.861 "0" mirc Harsova—Km 253 (MNC)
50 cm_thickness

Left bank )
Mal stang variabe

bl
(+8.00, +8.40)

Filtru din piotra bruto sortola 10-50 Kg/bue,
50 cm grosime

FONYONVANVANVANVONVANVANVANVONVONVANN AN

Rockfill prism 150-300 Kg/pes.
Prism din onrocomente 150300 Kg/bue.

Local_material filling resulted from digging
Umpluture cu material local din sapaturt

[ )
Geotextlle / \/\\///

Ceotext] (AL R R T AR TR PR 77
Unsorted raw stons 10-500 Kg/pcs.
Umpluturo din piotra bruta nesortata .
Uelatare i ¢ variable L | 400 | 6.00 \ Q0 from the ENR)
variabil 1.00
L Faggat mottress bollasted with row stone
10230 kg/pes (0.3 m thickness)

Saltea de foscine lestoto cu piotro_bruto
de 10-30 kg/buc (3.3 m grosime)

variable |
variabil

Roekfil pris for, profection against erosions
Row_stone 150300 Kg
Prism de protectie \mpclrwm eroziunilor

Piotra bruto 150-300 Kg/buc.

Geotextile filter on fascines mottress

B
Ceotex pe coroia] din fascine \>'/zY
S

IS \//,\T///ﬁr/k//}//\ﬁ//\/ NN PN
2.00
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oint the works 60n3|st of
on a Iengtnof 679m b
421.

e left bank Is concave, the fa|rway IS
he left bank, the waves generated by ships
ﬂ ocks of ice, determining their erosions.

, :;ﬂ protectlon has a level at crest of +8,00m
=(MNC) and a width of 3m.

e
——

—

bank
km233+100

4

g—

The bank protection has a slope of 1:2,5 and leans on
a rock fill prism (150 — 300 kg/piece) laid on a 0,75
cm thickness faggot mattress (ballasted with sorted
raw stone of 10 — 30 Kg/piece, 30 cm thick).
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It is applied from profile 1 to profile 27, L=679m / Se aplica de la profiul 1 la profilul 27, L=679m

variable |
variabil |
8o
Slo
Qg
o
|
(o)
o0 varlable 300 13,43 3,00 3,14
£ 9 variobil ‘ | | I
=
»|o ftorge{ﬁfkcﬂk;;wey 200-600 Kg/pes, +2.63 ENR (BSD)\ — noturol regime
SN Ay Imbracominte din blocuri de piotra 200—600 Kg/buc, +2.63 ENR (MNC) — regim naturol
AR I m grosime +2,63 "0 gauge Vadu Oii—Km 239 (BSS?
R i s 2.0% +2.63 "0" mirg Vadu Oii—Km 2393 (MNS
) /\\/\\//>/ ) . ; +2,411 "0” qouge Vadu Oii—Km 239 (BSC)
\\,}\\}\\/\: N P . . S Sorted row stone filter 10-50 Kg/pcs. +2.411 70" mira Vadu Oii—Km 239 (MNC)
NI NI 7797 7 s e 50 thick
2 ////\///\///\//\\//\Y,(\\{ s cm thickness

Filtru din piotra bruta sortata 10-50 Kg/buc,

SA % ;
AINVNINZ TN : |
cm grasime

‘\/}AQ//\‘\
Rockfill prism 150—300 Kg/pcs.
Prism din onrocaménte 150—300 Kg/buc.

Local material filling resulted from digging
Umplutura cu material local din sapaturi

v
/ e
Unsorted raw stone 10-500 Kg/pcs. 51° Geotextil 2 i .
R TR NA AT PR A AR AT AT A AR
AN R RN NN AR A Y AN N N AN RN N RIS A XY
Umplutura din piatro bruto nesortata 5'S AVANANANANARAT /\ﬁD IR N NN N 2
10-500 Kg/buc. k= -0.
‘% 4,00 6,00 5,29
vl
50
o< 1,00 Foggot mattress ballasted with raw stone
Dl x 10-30 kg/pcs (0.3 m thickness
[
x| O Soltea de fascine lestoto cu piatra brute
< m de 10-30 kg/buc (0.3 m grosime)



NVIRONMENTAL IMPACT ASSESSMENT,....
T |

JU - il0 o C U U
| c n3|derat|ons but obvnously enwronmental restrlctlons
the impact of dredglng on the Danube delta. The proposed
S|dered the effect of floods and assured that the proposed
 been designed to support floods with return periods of at least

he EIA study has been elaborated according to the European EIA
s==—Directive which has been transposed in Romania by Governmental
——De gision (GD) no. 918/2002. This GD establishes the framework
-—---"" procedure for environmental Impact assessment of public or
= prlvate projects likely to have significant impact on environment.

h

‘.H

* The present project, although is defined as project for navigation
condition improvement, may be defined as project for rational
management of Danube water project for preservation the
ecosystems from lalomita Pond.



=S RESULTING FROM THE P
NEGATIVE IMPACT
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REDUCH*MD COMPENSATION

B

on of dredging volumes

1ts were analysed regarding the number and position of the
and the optimal measures of providing navigation conditions
e-‘ﬁ |cal points. Finally, 8 critical points/sectors were established
hydrotechnical works (Bala, Epurasu, Seica upstream, Seica

oW unstream, Ceacaru, Fasolele, bank protection km 267 — km 268+500,
. ba an! aarotectlon km 233 — km 232 Ostrovo Lupu).

F..r
°*".I‘he necessary dredging volumes have been of 312,193 m*. The dredging

‘volumes represent a necessary minimum to provide 'the navigation

- dimensions of the channel during the execution of works.

R il

tth

* The dredged material is proposed to be discharged into water; by doing so,
the interventions on the fauna and flora habitat are minimal.
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"merged sills from Bala and Ostrovo Lupu, all the bottom
ded with two culverts of 1.00m diameter. These culverts enable
tiC n from upstream to downstream and the movement of the
na in the sill area.

.ﬁ The SI"S are deS|gned in such a way that the crest level corresponds to the
~mean flow level of the Danube.

-
—
T

* For flows higher than the mean flow, the sills get discharged, the flowing
regime being the present one.
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y W orks will be executed mostly with floating equipment. Under
1stances, site organisation located on land will occupy small land
ere the activity will be reduced as well.

= g =

= .;_-;. €ss roads and equipment circulation on land will be insignificantly.

= cuT’ tion of land equipment will be limited strictly to the bank area, on a
= — -Iand stretch of a few meters.

——
—

* Bank profile will be reshaped for bank protection and bottom sill

* Execution of works will be permanently supervised by the representatives of
environment authorities.



e 'r‘bvides the required funds for demolition of site organization
C ns land leveling and planting and replanting of the affected areas.
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onitoring of working points from hydrological and
morphologlcal points of view

p—

®* The project provides at least two stages. The second stage of
execution of works starts at least one year after the first one.

* The project also provides remarks and elevation of bathymetric
profiles in the working sectors. Measures will be taken in relation to
the monitoring results and project correction.



T

-

ion on exec period

o ——

.
— -

— -
— — ——

4_iiiﬁ-thyiofauna, primarily sturgeon population was taken into
n when the chart of execution of works was elaborated.

-
=
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P
N

_,§-ahd jetties will be executed during July — August and November —
bruary. During these seasons the surgeon do not run along the Danube.

_,:'_;f¥_i§rp\)ision of migration conditions of ichtyofauna,
~ ~ primarily sturgeons.

* In the central part of the two sills, the crest have been lowered to
create a nappe of min. 3.20m height over the sills in order to enable
movement of sturgeon during the period of minimal flows.
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ronitoring of the works impact on bio ity
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funds for monitoring (with the I;|elp_of specialized

orovide

N

| international level by the “Red List” of IUNC, Law no. 462/2001
onvention (Law no. 13/1993).
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sa oroposal to create a monitoring center for biodiversity, placed near
ty on Bala arm inside the site organisation.
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e
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| “‘"' estocklng of Danube in Calarasi — Braila sector

i

\ ;rx

e Sturgeons;
e Cyprinus carpio
® Silurus glanis

® QOther species of fish as result of the monitoring activity
interpretations
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