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Historical View
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April 15, 1891 — Anglo-Italian Protocol.

May 15, 1902 — Treaty between GB and Ethiopia.

Dec 13, 1906 — Tripartite Treaty (Britain-France-Italy).

The 1925 exchange of notes between Britain and Italy.

May 7, 1929 — Agreement Egypt (48 KM3) and Sudan (4 KM3).
1959 Agreement - Sudan (18.5 KM3) and Egypt (55.5 KM3).
1993 Nile accord - Meles-Mubarak

Nile Basin Initiative (Feb 1999).

1996: Helsinki Rules - Uses of the Waters of International Rivers.

. 1995: Protocol on Shared Watercourse Systems.

. 1997: UN Convention - Uses of International Watercourses.

. April 2011 — GERD project (14 — 50 — 64 — 74 KM3) + IPoE report
. Mar 2015 — Declaration of Principles.

. Consultant Firm (BRL and Deltares) (Quantity — Env. — Social).



Declaration of Principles

1. Principle of cooperation.

2. Principle of development, regional
integration and sustainability.

3. Principle of not causing significant damage.
4. Principle of fair and appropriate use. 23/3/2015
5. The principle of the dam's storage reservoir
first filling, and dam operation policies.

6. The principle of building trust.

7. The principle of exchange of information and
data.

8. The principle of dam security.

9. The principle of the sovereignty, unity and
territorial integrity of the State.

10. The principle of the peaceful settlement of
disputes.



Facts and Figures

Egypt Water Resources: 81 KM3
55.5 Nile — 22.0 Reuse — 2.0 GW — 1.0 Reuse of WW — 0.5 other
Water usage

71.5 Agr. — 5.5 Domestic— 3.0 Ind. — 1.0 Nav.
87% from Ethiopia (Blue Nile 56% - Atbara 14% — Sobat 16%).
Blue and Green Water.
Ethiopia (Droughts — Energy Crisis — Development needs).
Sudan (Floods — Sedimentation — Irrigation — Energy).
Equitable, Reasonable and Sustainable.
Power Plants (Egypt 32 GW — Sudan 3 GW — Ethiopia 1 GW).






Nile Basin Data

e 195 stations, 10 days average, since
1903, and available data:

e Calculated and measured discharges
* Water levels
e Rainfall
» Database has been created with the assistance
of 80 students during Summer training.
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e At Atbara:
e 13% from Atbara River
e 87% from Main Nile

e At Khartoum
e 56 % from Blue Nile
e 31 % from White Nile

* Water Losses or abstraction
e Atbara — Dongola reach
e 72.9-69.9 =3 BCM
* Dongola — Aswan reach
* 69.9-60.3=9.6 BCM

Aswan
60.3 BCM/year

782 kmf

Dongola

69.9 BCM/year

737 km8 50
25 km 87%M4 3 km

9.3 BCM/year

Atbara

Khasm El-Gerba
11.5 BCM/year

Hudeiba &
Hassanab
63.6 BCM/year

257 km *

Tamaniat &
Shambat

65.4 BCM/year

34 km 56% Khartoumn & Soba
50 km 31% 10 km] 40.7 BCM/year
Jebel Aulia * 352 km
25.8 BCM/year Sennar
767 km * 37.6 BCM/year
Malakal * 268 km
31.3 BCM/year Roseiras
* 45.1 BCM/year
34.3 BCM/year Deim
46.6 BCM/year




10 Days Average — Water Arriving Aswan
From Blue Nile, White Nile, and Atbara
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Ethiopia
* 1,104,300 Km?

* 10 Basins

* Population:

* 79 millions (2009)
* 278 millions (2050)
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Benefit projects

(Ethiopia)

Non-benefit
projects

Benefit projects

12 projects (8, 12, 13,
15, 16,17, 18, 19, 21, 23,

(Ethiopia)

2 projects (12, and

Egypt and Sudan 19
(Egyp 57 28, 29, and 30) )
Non-benefit 10 projects 6 projects
projects (Egypt and| (4, 5, 6, 7, 11, 14, 20, 22, (1,2, 3,9, 10, and
Sudan) 24, and 26) 25)










Critical Points

* Reservoir (size, filling time, operation rules, and
water usage).

 Dam break analysis.

* Environmental and social impacts (Water quality,
sediment transport, marine, ecology, salinity,
water borne disease, reservoir land, industry).

* Quantity (Floods in Sudan — Peak time — Spillage —
White Nile — Irrigation Expansion — Evaporation —
Leakage).

e Power trade.



Background

In March 2011 the Government announced that a contract was signed
with the Italian contractor Salini to develop the Millennium Dam later
renamed Renaissance Dam. The Consultant immediately informed
MoWE that all study work with Mandaya was at once stopped if not
otherwise instructed as this project was strongly impacted by the Ren-
aissance project. MOWE in letter dated 28.04,2011 confirmed that any
ongoeing studies and site investigations at Mandaya should be stopped
until further notice was given and the Consultant instructed to study
upstream options to replace the Mandaya project in the cascade.

This memo is a response to the instruction from the Client MoWE, to
highlight the cascade development taking into account ongoing project
construction. And further to enhance that systematic development of
the hydropower potential in the main Abay river course through many
years to come would have minimum negative influence to its preceding
and any other earlier developed project. The different options have
been recommended and prioritize /ranked according to their technical,
construction cost per unit energy and assessed environmental and so-
cial-economic impact merits.

The Consultant learned in September 2010 that a study of a project
was under development downstream of Mandaya. A presentation of
the cascade development options to be presented in the Beko-Abo
Draft Prefeasibility Report recommending developments to start at the
top of the cascade was made to MoWE in late October. Technical
information on the ongoing downstream project now named
Renaissance Dam (earlier named Border) was only received late
March 2011 and all study work with Mandaya was immediately stopped
as this project was strongly impacted. MoWE in letter dated
28.04,2011 confirmed that any ongoing studies and site investigations
at Mandaya should be stopped until further notice was given.

In the same letter the Consultant was instructed to study upstream
options to replace the Mandaya project in the cascade. This
memorandum is a response to that instruction.



Four cascading options have been studied and analysed, ref Table S3
below:

A. Karadobi — Beko Abo Low — Mandaya — Renaissance FSL 620

B: Karadobi — Beko Abo Low — Upper Mandaya — Renaissance FSL
640 (Lower Didesa excluded as deemed not to be economic in the
cascade)

C: Beko Abo High — Mandaya — Renaissance FSL 620

D. Beko Abo High — Upper Mandaya — Renaissance FSL 640
(Lower Didesa excluded as deemed not to be economic in the cas-
cade)

The Upper Mandaya and Lower Didesa dam sites are located about 39
km and 45 km North West respectively from the newly constructed
road bridge over the Didesa River situated 30 km north east of the
Kamashi town. Currently, there is no access to these sites except
walking through a remote and challenging topography or by helicopter.
Upper Mandaya is about 7.5 km and Lower Didesa about 8.5 km up-
stream of the Abay-Didesa confluence. The distance between the two
dam locations is about 9 km.

Cascade A consisting of Karadobi — Beko Abo Low — Mandaya —
Renaissance FSL 620 m gives the highest energy output of the
cascade options studied at the lowest construction cost (unit energy
basis) per kWh and with the least environmental and socio-economic
impacts.

The sites were inspected on 8 May 2011. Access was by helicopter
from Bahir Dar. The sites were just within the range of the helicopter
and there was insufficient fuel for multiple fly-pasts of the sites. How-
ever, adequate aerial photographs were taken to show the sites. A
number of photographs were also taken from the ground of both sites.
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GERD AHD Comments

Installed Power (MW) (3328(1)6) (1$;8(1)2) 2.86
Annu(a1 IOT::, r/nyil::;\a rge 60 55 5
Design USWL (m) 590 165
DSWL (m) 500 110
Effective Head (m) 90 95
Mechanical Efficiency 0.85 0.8

Available Power (MW) 1427 949 1.5

Plant load factor %24 %45 Compare
Energy (GWhr/year) 12500 8313 1.5




