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EXECUTIVE SUMMARY

This report was undertaken for the African Studies Centre of the University of Oxford,
England, and carries forward the Consultant’s previous work on the impacts of Gibe Ill dam
on Lake Turkana’s hydrology and fisheries, for the African Development Bank (AFDB)
(Avery, 2009; & 2010). This study extends research into the background to development in
the Omo Basin, and the Lower Omo in particular, and extends studies on climate,
traditional water sources surrounding Lake Turkana, and irrigation water requirements in
the Lower Omo.

Lake Turkana is located within northern Kenyan, within the arid and semi-arid lands that
comprise 80% of Kenya’s land area. Lake Turkana’s surrounding areas border Ethiopia,
South Sudan, and Uganda. The Omo River and Lake Turkana are the major part of a
major trans-boundary basin whose large catchment breaches three of Kenya's five
international borders.

The Lake Turkana region’s people traditionally subsisted through pastoralism, an
appropriate arid zone livelihood, with agro-pastoralism in the Lower Omo, and along the
Turkwel and Kerio rivers, and fishing in the Lake and Omo River.

Although annual rainfall has increased since records began in 1921 (Figure 42 p.128), the
increase is insignificant in volumetric terms, and rainfall is increasingly variable with climate
change. Arid zones have always been prone to drought during which livestock can perish
in large numbers. These droughts lead to destitution and conflict, with pressure increasing
with dramatic population increase (4-fold in 40 years). Since the 1970s the area has been
a regular recipient of humanitarian relief food. Due to Government neglect, “food aid” is
practically an “institutionalised drought coping mechanism” (Snyder, 2006), dominated by
international aid agencies. The consequences include dependance and loss of self-
esteem, increasing sedentarisation, and exacerbating tension through in-migration of
people attracted by the food relief (Avery, 2010).

The northern areas have thus been long been “marginalised”, with a history of tension
caused by colonial border constraints and insecurity, with livestock losses through drought
and rustling. The Kenya Government reacted by forming a Ministry of State for
Development of Northern Kenya And Other Arid Lands, within the Office of the President
(Vision 2030, GoK; cited in Avery, 2010).

Pastoral livelihoods are today increasingly challenged by the constraints to mobility caused
by increasing population coupled with reducing rangeland areas through land excisions for
alternative uses (such as wildlife conservation, tourism, infrastructure, and agriculture).

The effective surface water drainage area contributing to Lake Turkana covers 130,860
square kilometres (Table 26, p107). Turkana is notably Kenya’s largest lake, Africa’s
fourth largest lake, and the world’s largest desert lake.

Lake Turkana is located in Kenya but is sustained by the inflows of Ethiopia’s Omo River,
which alone provides about 90% of the lake inflow (Avery, 2010). The Omo Basin is
Ethiopia’s second largest river system, accounting for 14% of Ethiopia’s annual runoff, and
being second only to the Blue Nile in annual runoff volume from Ethiopia (ibid). Lake
Turkana is a closed basin, hence the inflows are totally evaporated over time, and hence
the lake waters are becoming increasingly saline, being already unfit for consumption, and
unsuitable for agriculture. However the lake sustains its thriving fisheries ecology, though
this is less diverse than exists in other African Great Lakes.

The population in the Omo Basin in Ethiopia was estimated to reach 13.429 million in 2009
(Woodroofe et al, 1996), distributed as follows:

a. 900,000 people within South Omo (ibid).

b. 175,000 out of 900,000 people are within Lower Omo (Sogreah, 2010) (only 1.3%
of the total basin population).
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c. 82,000 out of 175,000 people were estimated to be directly dependant on the Omo
River (ibid).

The 2009 census population in the three districts adjoining Lake Turkana in Kenya is:

a. Turkana District: 650,000 people
b. Marsabit District: 160,000 people
c. Samburu District: 210,000 people

Of the above combined total, about 200,000 people are within census sub-locations
abutting Lake Turkana, with 90,000 people estimated within the immediate lakeshore zone.

Hence the directly affected combined population, in the Lower Omo in Ethiopia and around
the lake in Kenya, amounts to about 170,000. Note that population is doubling every 20
years. The indirectly affected population, through the inevitable “domino effect”, will be
very much larger. Estimates in the literature mention 500,000 people being “affected by
Gibe 11",

Since the 1960s, the Kenya Government has encouraged people living around the lake to
diversify livelihoods, in order to reduce dependence on livestock. Alternative livelihoods
have included some irrigated agriculture along the Kerio and Turkwel rivers, and fishing on
the lake. Fishing activities are today widespread throughout the lake, in spite of fierce
winds that can create dangerous conditions for boats. The commercialisation of fishing
remains hampered by the absence of fish cold storage facilities, and very poor road
infrastructure with which to effectively transport product out of the region. There are also
concerns that the fish flesh harbours parasites that would prevent export. The fisheries
resource has become an alternative livelihood providing a valuable source of protein to
people in the Lake Turkana area, although only a relatively small population proportion
benefits. NGOs such as Oxfam, and missionaries, have supported the fishing sector
through the sponsorship of boats and fishing gear. However, the sector is poorly
regulated.

Various studies on the lake fisheries have been published, as follows:

a) 1895 - 1900: The first visits to the Lake with fish records (by Donaldson-Smith).
b) 1909 - 1915: British Museum Catalogues (Boulenger, 1909 - 1915).
) 1930 - 1931: Cambridge University Expedition on East African lakes (Beadle, 1932).
d) 1930 - 1932: The Omo Expedition (Mission Scientifique de 'Omo, Pellegrin, 1935).
)

1972 - 1975: Lake Turkana Project - Overseas Development Administration, UK, with
Kenya'’s Fisheries Department. Lake Turkana was the last of the world’s major lakes
whose bathymetry had not been measured. A specialist research vessel built in UK
was transported to Kenya and launched in 1971, specifically for the study (Hopson et
al, 1982).

f) 1985 — 1988: Turkana Limnology Study — Norwegian Institute for Water Research
(NIVA), and the Kenya Marine & Fisheries Research Institute (KMFRI). This was the
last major fisheries study to have been undertaken on the Ilake itself.
Recommendations were proposed on monitoring to better understand the nutrient
supply of the Omo River (NIVA, Kallgvist et al, 1988).

g) 1987 - 1989: Turkana Fisheries Study — University of Bergen, Norway (Kolding, 1989),
and various later papers by Kolding.

h) 2007: Kenya Marine Fisheries & Research Institute (KMFRI) multi-disciplinary
research expedition — Lake Turkana Research Project (Ojwang et al, KMFRI, 2007).

i)  2012: Muska et al & KMFRI - “The last snapshot of natural pelagic fish assemblage in
Lake Turkana, Kenya: A hydroacoustic study” (Muska et al, 2012).

The critical dependance of the lake’s fisheries on the Omo River’s hydrological fluctuations
and nutrient supply was clearly established by the above studies (reported in detail in
Avery, 2010). The studies stated that changes to the Omo hydrology would damage the
lake’s fisheries. Even Ethiopia’s Omo-Gibe Basin Master Plan noted that water resource
developments would adversely affect the lake’s fisheries (Woodroofe et al, 1996).
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A maijor study of the geothermal energy and geology of the northern sector of the Kenya
Rift Valley was undertaken by British Geological Survey, with Kenya’s Mines & Geological
Department, from 1988 — 1992, and the project area included the Lake Turkana region
(BGS, 1993).

Today, oil exploration is being undertaken throughout the area, with oil finds reported in the
Lower Omo, and in more than one location in and around Lake Turkana. Exploration is
also being undertaken in the lake itself. There are raised expectations as a result of the oil
finds, and this is raising concerns within the communities.

The above studies provide a wealth of information on the lake, its chemistry and interesting
aquatic ecology, but until recently, there was very little information on the hydrology of
inflowing rivers. The principal perennial inflow source is the Omo River, but there are some
springs around the lake, and the Turkwel Dam’s regulated releases into the Turkwel River
eventually reach the lake, albeit much diminished in volume. Otherwise, the inflowing
rivers are seasonal, typical of arid areas, and difficult to monitor and quantify (Avery, 2010).

Studies published in 1982 (Hopson et al) reported that Lake Turkana hosts 48 species of
fish, 18 of which are either endemic or Nilotic. Twelve species are riverine and specific to
the Omo River. Thirty species are Soudanian, and hence are also to be found in rivers
extending from West Africa to the Nile. More recent studies increased the fish species list
to 60 species (Avery, 2010; citing Ojwang et al, 2007, citing FISHBASE, 2000).

The key environmental factors governing the fish ecology in Lake Turkana were previously
reported to be as follows (Avery, 2010; citing Hopson et al, and others):

a) Salinity of the water: This lake is one of the most saline of any lake in the Rift Valley
hosting abundant and distributed fisheries, and long term salinity is gradually
increasing.

b) The lake’s prevailing SE winds: These strong winds control the lake currents, which
drift the algae and zooplankton to NW shores, and the wind-driven currents sustain
the lake in its well-mixed and well-oxygenated condition. Hence fish biomass is
denser towards the NW shores, where there are “higher diversity indices” (Ojwang et
al, 2007).

c) The lake’s water temperature: This is stable, with stratification at depth. Studies
presented in this report show that there is an increasing temperature trend consistent
with general reported global warming (Figure 37, p124).

d) And, most important, the annual flooding influx of the Omo River: The Omo’s flood
pulses stimulate fish spawning, the inflows carry nutrients into the lake (having the
most effect in the northern sector), and the Omo inflow and floods govern the lake’s
ecology.

Lake level change is also a key factor. This is discussed further below.

Naturally increasing water salinity levels are not believed to have been critical to fisheries
(Avery, 2010; citing Hopson et al, 1982). However, any changes to the flood regime of the
Omo River will directly impact the breeding of 70% of the lakes “more important” species
(ibid). The Omo floods inundate areas within the Lower Omo valley plains and delta, from
which nutrients are derived. These inundations replenish the grasslands and wetlands
favoured by birds and other creatures, especially in the Lower Omo. The floods cause the
lake itself to rise and inundate the lake’s littoral margins. These inundations submerge
terrestrial vegetation that provides valuable refuge habitat in a lake otherwise devoid of
benthic vegetation (due to its salinity). The floods dilute the lake waters, reducing the
salinity levels in the northern areas of the lake in particular, and the floods spread a plume
of sediment rich water into the lake. The plume spreads to the central sector of the lake,
and the reduced visibility caused by the plume encourages fish to migrate closer to the lake
surface and towards the shores (Avery, 2010; citing Hopson et al, 1982).

Twenty-three of the fish species known in 1975 were considered “more important” (ibid).
Of these, ten species spawn in the Omo River or in major river mouths; six species spawn
in littoral zones of the lake dependant on seasonal rises in the lake from the flood season
(ibid). Seven of the important species breed in the open lake. Hence the spawning of
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sixteen of the lake’s “more important” species is dependent on the Omo flood volumes and
periods, as well as the cyclical lake rises that inundate the littoral margins of the lake (ibid).
The value of the littoral zone to fisheries is dependant on the levels of livestock grazing of
these zones. In recent years, the shoreline vegetation has been heavily grazed, which in
turn will have negatively impacted the success of fish breeding. On the other hand, the
livestock droppings are an alternative source of nutrients.

Lake level was not listed amongst the “key environmental factors” by the 1972 - 1975
studies edited by Hopson et al (Avery, 2010). The lake levels were expected to continue to
fluctuate within two to three metres of the levels in 1972, which reflected the “natural” cycle
experienced up to that time. However, the AFDB studies stated this would change
dramatically with developments in the Omo Basin (Avery, 2010).

The Omo-Gibe Integrated River Basin Development Master Plan forecast that by the year
2024, 32% of the Omo inflow to the lake would instead be utilised to meet water demands
(Woodroofe et al, 1996 — see Table 6, p54). The AFDB studies showed that this high level
of abstraction would lead to a significant and permanent drop in lake level (Avery, 2009; &
Avery, 2010), with significant impact on the Lake Turkana fisheries. Adverse impacts on
fisheries were anticipated in the Omo-Gibe Basin Master Plan, but these impacts were not
explored as the Lake Turkana portion of the Omo catchment was beyond the Master Plan’s
study area. The Master Plan was funded by and undertaken to Terms of Reference
agreed by the African Development Bank / African Development Fund, so the exclusion of
the lake from studies was agreed upon, and this was surprising given its trans-boundary
nature. The Master Plan did however conclude that all developments should be subjected
to full environmental and social impact assessments (ESIAs), and that environmental
legislation in Ethiopia should be strengthened with such studies being mandatory. The
Master Plan also recommended avoidance of the problems caused by displacement of
people, as had happened with the Ethio-Korean irrigation project at Omorate in the Lower
Omo. Unfortunately, the Master Plan’s recommendations have not been effected, with
major developments proceeding without any prior ESIAs, without any prior consultations in
Kenya, and with local people in the Lower Omo forcibly coerced away from lands they
traditionally inhabited and utilised (Human Rights Watch, 2012).

In 2011, the major excisions from the Omo National Park, Mago National Park, and Tama
Wildlife Reserve, were reported, for the purpose of major commercial irrigated sugar
development in the Lower Omo. This scale of commercial agricultural development had
not been foreseen in the Omo-Gibe Basin Master Plan, nor was it foreseen in any of the
recent studies reviewed in this report. The Kuraz sugar scheme alone will comprise over
150,000 hectares, an area equivalent to the total “irrigated area” in the entire Republic of
Kenya in the year 2011 (JICA, 2012). The Kuraz sugar development alone will require a
significant proportion of the Omo inflows to Lake Turkana, 28.2% at 70% irrigation
efficiency, and over 40% if the schemes are inefficient — see Table 14 on p65.

The full scale of “irrigable” Lower Omo commercial agriculture based on previous studies of
soil suitability will be less than the areas reported in studies by the Oakland Institute (see
Table 4 p52, and Table 9 p58), but the areas are nonetheless huge, and represent a very
significant chunk taken from the lands of the indigenous inhabitants.

The revised Lower Omo ‘“irrigable” area presented in this report will require abstraction of
about 33.5% of the Omo’s annual flow (28.2% + 5.3% = 33.5%, Table 14, p65, assuming
70% irrigation efficiency). This will cause the lake to permanently drop 13 metres from its
current sustainable level, based on average inflows (Figure 99, p225). In the event of
inefficient water management practices, the potential lake level drop would be 22 metres
for the same crop water requirements (Figure 99). In the event of drought and reducing
Omo flows over several years, such as occurred in the 1940s and 1950s, the lake level
reductions will be greater still than the above “equilibrium” figures (this is illustrated in
Figure 97, p223). It should be borne in mind that the average lake depth is roughly 30
metres.

The above 13-metre lake level drop will reduce the lake volume to 59% of its current
sustainable volume (Figure 100, p226). In the event of inefficient water management
practices, the lake level drop will be greater and biomass would fall to 42% of its
sustainable volume. This huge volume reduction will correspondingly reduce the fisheries
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habitat and hence available biomass, and will also cause an increase in salinity through
concentration of salts. As an example, it has been reported that the reduction in lake level
between 1975 and 1988 resulted in 70% reduction in open-water pelagic endemic fish
(Kolding, 1993), a direct consequence of falling lake level. A very recent fisheries survey
was aptly entitled the “last snapshot” of Turkana’s pelagic fish, stated by the authors to be
in anticipation of the damage to fisheries by the Gibe Ill development (Muska et al, 2012).
The concerns are widespread.

When lake level falls more than 3.1 metres below the September 1972 lake level (the
bathymetric survey map zero datum), Ferguson’s Gulf will be dry. The Gulf has proved to
be one of the most productive fishing areas on the lake (Hopson et al, 1982; NIVA, 1988).
The algal “production” measurements in the Gulf in 1988 were reported as being amongst
the highest recorded. In recent years, the Gulf has been impacted by sedimentation, and
the shore has been invaded by Prosopis juliflora, an aggressive alien tree, introduced by
NGOs to “green the deserts”. The Gulf's present-day bathymetry is uncertain. The filling
of the Gibe Il reservoir will drop the lake level by two metres and would on its own render
the Gulf dry again. Gibe IV will have a similar effect, in turn. The irrigation abstractions will
render Ferguson’s Gulf dry forever more.

Fisheries resources depend not only on sustainable harvesting of the fish resource, but
also on effective management of the dependant water resource, and on its catchment and
riparian zones. All riparian zones in Kenya are legally protected, and no development,
tillage or cultivation is in theory permitted. The traditional “flood recession” riverbank
cultivation practices along the Omo River banks would be illegal in Kenya. From a
hydrological catchment management perspective, riparian zone cultivation should be
discouraged. However, enforcement is a challenge, and in Kenya, there remains
widespread and often damaging exploitation of the riparian zone of lakes and rivers, often
by poorer people without alternative land to access. Such practices disturb the riparian
zone and are detrimental to the water resources as a whole, and they increase sediment
runoff and affect water quality. Lake Turkana is no exception.

The lake’s hydrological monitoring has been neglected in recent years, in spite of repeated
recommendations concerning the importance of these measurements. However, there are
rainfall records for isolated rainfall stations around the lake. Historic lake level
measurements have been sporadic, and there has been no ongoing measurement of river
runoff into the lake. However, there is a sufficient record, thanks to various researchers,
with which to establish that the lake was once very much higher than today, and that in
recent years there has been a current increasing lake level trend, a trend also shared by
other regional lakes. The lake level changes are today monitored on a 10-day cycle by
remote satellite equipment (USDA-FAS and others).

The Lake Turkana region has for years fascinated archaeologists, palaeontologists,
anthropologists, and geologists, and understandably so. The formation of the Rift Valley
commenced 20 million years ago (BGS, 1993). The sedimentary history provides a
fascinating insight into the climate change that has occurred over the past 5 million years
during which a lake has existed in Turkana. The Omo River once flowed SE to the Indian
Ocean. The Rift Valley floor then dropped, and a lake formed.

In its history, the lake has risen and fallen dramatically in response to major climate
changes. The sedimentary history shows that the lake was once an extraordinary 100
metres higher than it was in 1972, with a very much larger surface area, with the Omo delta
100 kilometres further north than it is today, and with an overflow link into the River Nile
drainage (this overflow link occurred NW of the contemporary lake through the Lotagipi
Swamp into South Sudan).

Since 6,500 BP, the lake has fallen in response to climate change, descending into
increasing aridity, being “dry” 3,000 BP (Garcin et al, 2012 - see Figure 15 on p73).

The contemporary lake water surface elevation is about 363 metres above mean sea level.
This is roughly the “equilibrium” level that can be sustained by current average lake inflows.
This level is below the September 1972 “zero” metre water level of 365.4 masl, but higher
than the historic low lake levels of the 1940s, 1950s, and 1988. The lake is a closed basin,
but, as stated earlier, the Soudanian fish species found in the lake today interestingly
originate from former times when the lake was linked to the Nile River’s drainage. The fish
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species in Lake Turkana are all found across rivers to West Africa, although the lake has
endemic species as well, but these are all derived from the original Soudanian species.

In recent history, the “contemporary” lake peaked in 1896, as did other regional lakes. The
lowest level for this “contemporary” period was reached in the 1940s when the lake fell 20
metres below its 1896 peak, well illustrated in Figure 57 (on p152), and Figure 97 (on
p223). A similar “low” was reached in 1988. Since then, the lake has risen, the lake today
being about 17 metres below its 1896 “peak”.

Hence the lake has experienced a very wide range of “natural” level fluctuation, ranging
from there being no lake at all, to a lake 100 metres higher than today. It might be
concluded from this that further change is acceptable, however rapid it might be, provided
such change falls within the “natural level range” of the past.

Runoff patterns in the Omo River have changed in the last twenty years. Forests and
vegetation have been cleared in the Omo Basin through human activity, and as a
consequence, runoff has become more variable, with much more rapid response to rainfall.
Without effective catchment management, the overall runoff volume can be expected to
increase with catchment degradation. The increased runoff rates are also accompanied by
accelerated soil erosion, and increased sediment runoff into rivers for conveyance
downstream. The effects of this are seen in the changes over time of the areal extent of
the Omo delta. Sediments are deposited where the Omo River’s flowing waters decelerate
on entering Lake Turkana, and this sedimentation is a factor in the development of the
delta.

The Omo River sustains the lake at present water levels by providing the water input
needed to balance the large water volume evaporated from the lake surface. In addition,
the Omo River carries nutrients and minerals into the lake, especially nitrogen.

The flood pulses of the Omo River have many positive effects. The floods flush the river
channel; the floods replenish off-stream oxbow lakes, depressions and delta lakes; the
flood volumes lead to cyclical changes in lake level within a year; the flood pulses stimulate
fish behaviour and movements; the flood pulses also change lake currents, affect visibility,
and these currents distribute nutrients throughout the water body of the lake. Flood pulses
promote the beneficial interaction of aquatic and terrestrial ecosystems, with peak fisheries
production rates being associated with peak rises in lake level (Kolding, 1993). “Flood-
plain” type fisheries are considered the most productive in the tropics (Kolding, 1994; citing
Welcomme, 1979; and Junk et al, 1989). Lake Turkana falls within this category of
fisheries.

In contrast to flooding periods, falling lake levels are associated with plummeting fish
stocks (ibid).

As Lake Turkana is dependant on the Omo River for almost 90% of its inflow, this river is
the lake’s “umbilical cord” (Avery, 2010). If the Omo River inflow is reduced, the lake level
and associated biomass will fall, as will nutrient inflow. If the Omo river flow patterns are
modified, the lake ecology will be impacted. The lake is almost entirely within Kenya,
whereas the Omo River is entirely within Ethiopia. Hence management of the Omo Basin
and lake water resources is a trans-boundary matter.

The AFDB studies collated all the readily available climatic, hydrological and fisheries data
(Avery, 2010). This study has extended that database, and has increased the scope to
include lake temperature change assessment from satellite data.

The AFDB studies assessed the impact of the Gibe Il hydropower reservoir on Lake
Turkana’s levels, and identified the consequences on fisheries ecology (Avery, 2010). In
contrast to other studies, the AFDB Consultant insisted that large-scale irrigation in the
Lower Omo is a direct “benefit” and consequence of Gibe Ill, and that the irrigation impacts
must be included within Gibe III's impacts. This “benefit” arises because Gibe Il will
significantly enhance natural low flows of the Omo River through regulation from the huge
storage lake created by the 243 metre high Gibe Ill dam, thereby making irrigated
agriculture feasible (ibid). The average low flows will be increased 2.5 times.
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This study consolidates the AFDB studies with up to date information on large-scale
irrigation development in the Lower Omo. This study presents revised irrigable areas
based on published data, and presents appropriate computations of water demands for
irrigation using FAO software, and FAO climate and soils data. This study also presents
comparative data from an irrigation scheme with similar characteristics on the Tana River
in Kenya, and from Kenya’s National Water Master Plan update.

This study investigates the low flows of the Omo River and demonstrates through a flow
duration analysis that without regulated flows from Gibe Ill, the Omo’s natural low flows are
insufficient to sustain large-scale commercial agriculture in the Lower Omo. This reinforces
the findings of the Master Plan dated 1996. This study shows that the Omo’s low flows are
more critical today than at the time that the Master Plan was undertaken, due to changes in
the Omo catchment, and due to abstractions to meet water demands along the river. The
Omo’s low flows are shown to have diminished in recent years (see Figure 94, p219).
Hence, it must be emphasised again that without Gibe IlI's regulated flow releases, the
irrigation schemes are not feasible.

This study notes that Kenya is investigating the potential of 10,000 hectares of irrigated
agriculture at Todenyang on the NW shore of Lake Turkana, near the Ethiopia / Kenya
border. Feasibility studies have not yet been done, but it is assumed by this study that the
necessary irrigation water would be sought from the Omo River, and that this would require
co-operation between Ethiopia and Kenya.

The AFDB studies noted that there are two further hydropower schemes envisaged on the
Omo River downstream of Gibe Ill, namely Gibe IV and V, and that these schemes will add
to the impacts of Gibe Il (Avery, 2010). Gibe IV will create a lake similar in volume to Gibe
lll. Hence Gibe IV will have similar impact on the lake, and will compound the impact of
Gibe llI, the full extent of the lake recession being dependant on the timing of project
commissioning.

The AFDB studies noted that the Gibe IV and V projects would not only add to the Gibe llI
impact on the lake, but also will intercept and attenuate the proposed Gibe Il “ecological”
flood releases. In effect the Gibe Ill “ecological’ releases will be rendered redundant,
although it can be assumed that similar measures would have been proposed for Gibe IV
and V (Avery, 2010). Hence the scenario will alter with the addition of Gibe IV and V, but
the consequences will be enhanced. This study has enquired about further studies on the
Gibe IV and V projects, but none were yet available.

The AFDB Consultant noted that previous studies have been conducted on the Omo Basin,
and in some detail, related to the specific developments, but those previous studies did not
venture to assess impacts over the border in Kenya, on Lake Turkana (Avery, 2010; citing
Woodroofe et al, 1996). None of those studies anticipated the magnitude of recent
developments that include large excisions from the Omo and Mago National Parks and
Tama Wildlife Reserve, undertaken to enable large-scale sugar plantation developments.
Even Ethiopian Government bodies such as Ministry of Water Resources appear not to
have been aware.

The AFDB study confirmed that Lake Turkana is almost entirely dependant on the Omo
River, as stated by previous studies. The Gibe Ill hydropower project, which is still under
construction today (56% built in 2012), would need the equivalent of over two metres on
Lake Turkana in order to fill the huge lake created by the 243 metre high dam wall (Avery,
2010). Thereafter, the scheme will “process” 67% of the water that later reaches Lake
Turkana, constantly releasing water in order to generate the power for which it is designed.
The hydropower releases will be “regulated”, hence, whilst the annual volume of water flow
should in theory not alter, the pattern of flows will change according to the power scheme’s
operating rules.

The 243 metre high Gibe Il dam will create a lake 200 square kilometres in area. The
Gibe Il reservoir's gross storage will be 15 cubic kilometres of water, which is roughly the
mean annual runoff needed to sustain Lake Turkana (Avery, 2010). The Gibe lll reservoir
will forever capture all bed load sediment transported by the river to this point, and will
store water for approximately a year, leading to changes in water quality (ibid). The
removal of bed load sediments will stimulate erosion of the river downstream of the dam.
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None of these impacts have been quantified. Note that Gibe IV will create a similar size
reservoir downstream, with similar impacts.

Gibe III's high dam will raise the adjoining groundwater table to the height to which the lake
rises. This means raising the groundwater table by about 240 metres above the previous
“natural” groundwater table. Fears have been expressed that this will cause huge seepage
losses underground (ARWG). AFDB cited specialist studies with which this study agrees,
that the concerns of water losses from the Basin were unfounded, as any seepage would
remain within the Omo river system (Sogreah, 2010).

Concerns had also been expressed about seismic effects that can result from the huge
superimposed load that comprises the stored water volume. This remains a real
possibility.

The AFDB Consultant commented on the proposed ecological flow and the annual
ecological flood release of ten-day duration proposed as a mitigation measure for the Gibe
Il project (Avery, 2010; reviewing the Agriconsulting et al studies done for EEPCo). The
AFDB report stated that although the “flood-pulse” intention is the correct mitigation
measure for this lake’s “flood-plain fisheries” ecology, the ecological flow proposals were
not supported by any quantified scientific evaluation (Avery, 2010). The AFDB Report
posed many questions. For instance, what is the significance of the selected ten-day flood
pulse duration (ibid)? Can the river and lake ecology be sustained by a single ten-day
flood pulse, or are several such flood pulses needed, and for what duration are such pulses
needed (ibid)? As the “fertility” of the lake is entirely due to the pulses of nutrient inflows,
what are the nutrient inflow levels at the moment, and how will they be affected by
upstream storage / flow regulation (ibid)? What assurance is there that the proposed
compensation flow releases will be sustained given the conflict of interest with power
generation and irrigation interests (ibid)?

This study has concluded that the above “ecological” flood releases can no longer be
contemplated in any case because floods will damage the extensive irrigation and
associated infrastructure whose construction commenced in early 2011 in the Lower Omo.
The Lower Omo’s commercial agricultural developments have commenced without any
ESIAs having been released. Hence there is no revised mitigation plan available from the
Ethiopian Government with which to evaluate the cumulative impacts of the current Gibe Il
and large-scale agricultural developments. In this context, the Sogreah proposal to replace
ecological floods by a canal-fed recharge system was interesting, although even that
proposal is superseded by the large-scale irrigation now being developed (Sogreah, 2010).

The impacts of Gibe IV and Gibe V have been mentioned in the EEPCo reports, but the
mitigation measures thereafter are not addressed. The Gibe IV and V schemes are
envisaged downstream of Gibe lll. It is stated in EEPCo reports that the Gibe Il ecological
flow releases will no longer be necessary once Gibe IV and V are constructed. In effect,
there will be no more natural floods. Studies on other lakes suggest that the regulation of
the annual lake level fluctuations to a stable level will be detrimental to the lake’s flood
plain fisheries ecology (Karenge and Kolding, 1994). Hence considerable change to the
lake fisheries as it is known today is inevitable.

Apart from the AFDB’s 2009 and 2010 studies, none of the various available technical
reports addressed long-term water abstraction plans within the Omo Basin in terms of the
impact on Lake Turkana. The Omo-Gibe Basin Master went no further than acknowledging
adverse trans-boundary impacts. AFDB’s 2010 hydrological study demonstrated that long-
term potential abstractions from the Omo River could reduce the lake level by 20 metres
(Avery, 2009, & 2010). AFDB presented this alarming data and emphasised the need for
an integrated trans-boundary basin impact assessment.

The Kenya Government officially requested assistance from UNEP to collect environmental
data on Lake Turkana (GoK letter to UNEP, 2011). UNEP has responded positively.
UNEP sponsored a presentation on Gibe IlI's impacts by the Consultant to the 14th World
Lake Conference in Texas, USA, in November 2011, within the UNEP/ILEC Session.
UNEP has since been developing its initiative to bring together Ethiopian and Kenya
professionals within a project that discusses this trans-boundary water resource (various
Personal Communications with UNEP Nairobi, 2012).
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The AFDB studies noted that no scientific quantitative studies have actually been
presented to decide whether Lake Turkana should or should not be sustained, and if so, at
what water level should that be (Avery, 2010)? What is the economic value of the lake to
Kenya and the environment (ibid)? This position remains unchanged three years later
when this report was produced.

A study dated 1986 argued that sustainable development in Ethiopia could only be
achieved “through the adoption of an integrated, conservation-based strategy for the
development of the valleys and basins of Ethiopia”. The Omo-Gibe Integrated River Basin
Development Master Plan, funded by the African Development Bank / African Development
Fund, was published in 1996. The “principal goal” stated in the Terms of Reference was to
prepare “a master plan for development...with the minimum possible adverse
environmental impact.” The Omo Basin has been almost as “marginalised” within its
national context, as has been Lake Turkana within Kenya, so the “needs” cannot be
disputed.

The AFDB studies referred to a World Bank Concept Note that described the importance of
development within the Omo Basin, but which stated in regard to Lake Turkana that there
is “no significant use of the lake’s waters” (Avery, 2010, citing World Bank, 2004). The
same “Note” considered that it would be relatively easy to obtain a “no objection” from the
Kenya Government, and that if there was donor funding involved, Kenya “can benefit from
the Project” (ibid).

Gibe Ill and other developments in the Omo Basin are consistent with the Master Plan
funded by AFDB / ADF, and are supported by the above World Bank Concept Paper’'s
proposals. In 2009, the Kenya Government signed its MoU with Ethiopia to buy power,
with Gibe IlI's production in mind. Hence the Kenya Government is also supportive of the
Gibe Il Project.

In 2012, the World Bank announced its funding for a major power transmission line from
Ethiopia to Kenya. This announcement has been greeted with protests from Friends of
Lake Turkana (FoLT). It is believed that the feasibility of the ambitious 1,045 kilometres
long powerline depends on power generated at Gibe Ill. FoLT are right to protest. The
consequences of Gibe Ill and other Omo Basin developments cannot be lightly dismissed
as the World Bank suggested in 2004. What would be the appropriate compensation due
for destruction / damage to the Lake Turkana resource? What compensation would be due
for the displacement of affected communities? How would compensation be paid? All
such issues should be addressed as prerequisites for all such project funding, and
urgently, as impacts are happening already. The recent large-scale developments
commenced without published ESIAs and trans-boundary consultations, which infringes
World Bank “safeguard” policies. Human Rights Watch has published findings of human
rights abuses (Human Rights Watch, 2012). World Bank is in partnership with the African
Development Bank and French Development Agency for the powerline. The powerline is
inevitably linked to the Gibe Il generation contribution to Ethiopia’s power grid. Thus,
being enjoined, responsibility is shared by all three international donors.

The Gibe Ill Project commenced construction without benefit of an environmental and
social impact assessment (ARWG). Studies were presented three years after construction
commenced, and were not independant, and investigated within Ethiopia only (Salini, 2009;
Agriconsulting & Mid-Day 2009, for EEPCo). “Positive” impacts on the lake’s hydrology
were claimed (ibid). This claim was without basis, and was at variance with the adverse
effects on the lake fisheries anticipated in the Omo Basin Master Plan. The challenging
trans-boundary issues reported in the Master Plan were beyond the geographical scope of
that report, and hence were not addressed further at that time, unfortunately.

Concerns have been expressed that there is past global experience that ecological flow
rules may be disregarded / amended to suit other more pressing national needs (Avery,
2010; Sogreah, 2010). For instance, an environmental audit of the Gibe | project,
undertaken by Ethiopian professionals, reported that although compensation flow releases
had been stipulated for that scheme, no compensation flows were being released. There is
potential for a conflict of interest with the needs for power generation, and its economics,
as stated earlier and in other reports (ibid; Sogreah, 2010).
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The AFDB studies overcame the absence of river flow data for the hydrological
assessment of Lake Turkana by computing river discharges from lake level fluctuations
(Avery, 2010). That study successfully utilised satellite radar altimeter readings of the lake
level, which are observed at 10-day intervals. Hence the AFDB Consultant demonstrated a
very useful tool for ongoing lake inflow monitoring. The current study has developed the
AFDB work, and demonstrates the effectiveness of the lake water balance model through
further hydrological analysis.

The AFDB studies confirmed the vulnerability of the lake to catchment degradation and
especially the proposed water developments within the Omo Basin. The scale of irrigation
development has since crystallised. These are at a far larger scale than expected, and are
progressing apace, and as forecast by AFDB, the lake will diminish, as will biomass and
fisheries (Avery, 2010). Whether this is of consequence should have been the subject of a
separate study and consultations with the Kenya Government and stakeholders, as
recommended by AFDB, such a study being based on a proper economic valuation of Lake
Turkana and its resources (Avery, 2010). The consequences on people that depend on
the lake cannot be dismissed lightly.

In order to make reasoned decisions, the following is concluded and recommended:

a) The hydrological study presented in this report is conclusive in regard to immediate
changes expected from Gibe Il and the known scale of the Lower Omo commercial
agricultural developments. It also includes speculation about Gibe IV and V. The
hydrological assessments in this report can be refined as a useful monitoring tool, and
more work could be done on climate change, but the changes are certain.

b) The bathymetric survey produced by Tullow Oil in 2011 / 2012 needs to be obtained in
order to refine the evaporative model used in these studies.

c) The lake climate temperature change studies should be continued with future
projections made on temperature change. The effect of increased temperature on
increasing lake evaporative losses, and increasing crop water consumption needs,
should then be refined, and ecological effects postulated.

d) AFDB and Sogreah both independently strongly recommended re-establishing a river
gauging station on the Omo River at Omorate (Avery, 2010; Sogreah, 2010). This
recommendation is important and is reiterated here. A gauging station will be required
upstream of the Kuraz irrigation offtake point, and at the intake itself to measure both
offtake and downstream release towards the lake.

e) The AFDB study also recommended that the lake level gauge near Ferguson’s Gulf be
restored to routine monitoring status, with an immovable permanent reference datum
(Avery, 2010). This has been done. The gauge was not visited and no data has yet
been obtained during this study. However, it has been requested. This will need to be
followed up, and the measurements can be usefully correlated with the independent
satellite monitoring.

f)  The flood patterns of the Omo River need to be studied in terms of flow volume and
duration. The impact of changes due to catchment degradation need to be
addressed, as the presence of dams can assist by regulating the flashy and damaging
runoff that results from catchment degradation.

g) The cumulative impact of the proposed Gibe IV and V schemes will need to be
reviewed once studies are available (Avery, 2010).

h) The cumulative impacts of the ongoing large-scale irrigation developments in the
Lower Omo need to be reviewed once the ESIA study is released by Ethiopia’s Sugar
Development Corporation.

i) Inview of the massive water abstractions planned in the Lower Omo, there is need for
appropriate climate data collection to enable accurate crop water computations.

j)  The potential water utilisation within the Omo Basin needs to be constantly reviewed
in the light of the proposed Gibe IV and V schemes, and other schemes, and the
impact on Lake Turkana'’s levels can then be refined based on this information (Avery,
2010).
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k) A scientifically proven and appropriate method of assessing ecological flows in the
Omo River needs to be chosen and utilised (Avery, 2010). Some ecological flow
release below the Kuraz sugar diversion intake is a fundamental necessity.

) The AFDB studies recommended that the status of Lake Turkana’s fisheries resource
today needed to be reviewed, as changes will have taken place since the detailed
studies were done over 30 years ago (Avery, 2010). The fisheries resource is in “a
perpetual state of change”, undergoing “unpredictable and drastic transformations”
(Kolding, 1993), and will have been impacted by catchment degradation since the
authoritative studies of that time, by changes in runoff and sediment runoff patterns,
and by population pressure and associated increased and poorly regulated fishing,
and increased livestock grazing of littoral zones.

m) The full impact of changes within the Omo Basin on fisheries should be evaluated
(Avery, 2010). The changes in hydrology are inevitable. These will alter the fisheries
ecology, as it is known today. Studies need to evaluate the emerging scenarios.

n) A full evaluation of the economic value of the lake as a “resource”, and its contribution
to microclimate, was recommended by the AFDB studies (Avery, 2010). This is still
needed to assist planning the lake’s future. There is need to value the compensation
that will be due upon destruction / damage to the resource.

0) The lake’s influence on the ground water level needs to be considered as well.

p) A thorough socio-economic and livelihood survey of the lake-dependant communities
should be concluded once the full impact of development proposals is quantified
(Avery, 2010).

gq) An updated integrated basin-wide environmental & social impact assessment is
needed (Avery, 2010). There is need to value the compensation due to those
displaced by the developments.

r) It would sensible for the EIA studies to evaluate the consequence of a dam-break
situation, especially as the Gibe Ill dam is being constructed in a seismically active
zone, and will store a massive volume of water equal to a depth of two metres on Lake
Turkana (Avery, 2010). This recommendation was included in the KETRACO ToR
(KETRACO, 2010) and thus should have been included in the report presented in
2012 (Panafcon / DHV, 2012, report not yet released).
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INTRODUCTION

The Context

This report is concerned with Lake Turkana in Kenya’s northern Rift Valley. Lake Turkana is
Kenya’s largest lake, Africa’s fourth largest lake, and the world’s largest desert lake. The lake is
located within Kenya’s most arid lands with its northern shores bordering Ethiopia. In more
humid times, most recently about 6,500 years ago, this lake was deeper and overflowed into the
River Nile basin. Since those humid times, the region has undergone dramatic climate change,
becoming much drier. The lake became a closed basin, and through relentless evaporation, the
lake water's have become increasingly saline. The lake is popularly known as the “Jade Sea”
on account of its unusual colouration (caused by its algal flora). It is ecologically unique and
hosts Kenya’s only archaeological national park, in recognition of which the lake’'s national
parks are inscribed on the UNESCO World Heritage List.

The ecology sustains diverse fisheries utilised by local people. 90% of the lake’s freshwater
inflow and nutrients are provided by Ethiopia’s Omo River, the “umbilical cord” for Kenya’s Lake
Turkana (Avery, 2010). Hence any study of Lake Turkana hydrology necessarily embraces
Ethiopia’s important Omo Basin.

In 1996, the Ethiopian Government prepared its Omo-Gibe Basin Master Plan (Woodroofe et al.
1996). The Omo Basin’s water resources were studied up to the Kenya border where the Omo
River forms its ever-changing delta on reaching Lake Turkana.

The location of the Omo-Gibe Basin within the various Ethiopian river basins is illustrated in
Figure 1 on p16. Although the Basin is clearly not amongst Ethiopia’s largest, this Basin enjoys
some of Ethiopia’s highest rainfall in its highlands, and conveys the second largest annual
runoff of any river system in Ethiopia, accounting for 14% of Ethiopia’s annual runoff
(Woodroofe et al, 1996). Only the Blue Nile (Abbay) carries larger flows. Hence the Omo-Gibe
Basin is a very significant potential hydropower and irrigation resource within Ethiopia, and a
logical target for development.

Construction of a cascade of hydropower schemes commenced on the Omo River with the Gibe
| hydropower scheme commissioned in 2004. The Gibe Il hydropower project followed, and
was commissioned in 2010, with Gibe IlI's construction having commenced in 2006. The Gibe
Il hydropower project has ever since been mired in ongoing international controversy. The
construction commenced without any prior environmental and social impact assessment,
Kenyan stakeholders were not consulted, and the main dam construction contractor was
sourced without a competitive tender process.

An early large-scale irrigation project was attempted many years ago at Omorate, in the Lower
Omo, not far from the Omo delta on Lake Turkana. Known as the Ethio-Korean project, this
scheme was abandoned in 1991. In early 2011, large-scale irrigated sugar development
commenced in the Lower Omo upstream of Omorate. This new development is on a scale far in
excess of what was envisaged in the Ethiopian Government’s 1996 Omo-Gibe Basin Master
Plan, and was not reported in Ethiopia’s Ministry of Water’'s projections dated 2007. This
irrigation development was also not mentioned in the several technical reports prepared in
connection with Gibe Ill during 2010. Even the UNEP Gibe Il draft technical report dated 2012
omitted mention of this development (UNEP, 2012). The emerging concern is that major
developments are commencing without prior environmental & social impact assessment (ESIA),
and without engagement with key stakeholders, including people in Kenya. Implementation of
the Kuraz scheme is well under way, with the Omo temporarily dammed and flows being almost
entirely diverted at times, such as in February 2012. These happenings were reported by the
Consultant in a presentation to the UNESCO / IUCN / National Museums of Kenya fact-finding
Workshop at the Kenya Wildlife Service Head Quarters in Nairobi, in March 2012 (UNESCO,
2012), attended by various Kenya Government and NGO representatives.

The 175,000 hectares Kuraz sugar plantations and factories in Lower Omo are being
established largely on areas recently de-gazetted from the Omo and Mago National Parks, and
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the Tama Wildlife Reserve. Utilisation of protected areas for commercial agriculture was not
foreseen in the Omo-Gibe Basin’s Master Plan. As well as hosting interesting diverse fauna
and flora, the national parks and wildlife reserve were also contributing to the livelihood of
indigenous peoples through traditional agro-pastoral practices co-existing within the parks,
although these activities were not encouraged. There are claims that local people are being
displaced to accommodate the Government developments, claims which are denied by the
Government. There are disturbing reports that these population displacements are being
achieved through coercion amounting to human rights abuses (Human Rights Watch, 2012).

Significant potential impacts on Lake Turkana were briefly mentioned in the 1996 Omo Basin
Master Plan, but these were not studied in detail. A decline in fisheries was expected, and this
was excused on the basis that a fisheries decline was expected anyway due to over exploitation
in Kenya (Woodroofe et al, 1996). Since 2006, when Gibe IlI's construction commenced,
various international media objections to Gibe Ill were issued, and these included a formal
objection from Friends of Lake Turkana (FoLT) to the African Development Bank (AFDB). The
Ethiopian Government prepared its belated ESMP and Downstream ESIA in 2009, three years
after dam construction commenced (Salini, 2009; and Agriconsulting et al, 2009). The
European Investment Bank (EIB) commissioned an independent study in 2009, as did the
African Development Bank. These studies further explored impacts of Gibe lll, as the available
ESIA studies were not independent and were deemed an insufficient basis to justify supporting
the Gibe Il project. The EIB studies focussed on the downstream area between the dam and
the lake, whilst the AFDB studies focussed on the lake itself. The World Bank had also
commissioned independent studies, and had withdrawn its interest in the Gibe Ill project as the
procurement process used to engage the dam contractor did not comply with World Bank
procurement rules (Mitchell, 2009).

AFDB commissioned two separate studies in 2009, encompassing both the lake hydrology and
socio-economic environment. Reports were presented in late 2009. Based on
recommendations, further complementary studies were commissioned in 2010 on fisheries,
irrigation and the environmental baseline. In 2010, final reports on hydrology and socio-
economic environment were presented (Avery, 2010; Kaijage & Nyagah, 2010).

The AFDB studies presented Lake Turkana's baseline conditions, with the focus being on
hydrology and the lake’s important hydrology dependant fisheries (Avery, 2009; & 2010). The
socio-economic studies confirmed that the lake is a marginalised area, the predominant
livelihoods being pastoralism, agro-pastoralism and some fishing (Kaijage & Nyagah, 2009; &
2010). The studies confirmed the harsh arid environment in which people subsist in extreme
poverty. The studies highlighted the poor infrastructure of the area, very low literacy levels, and
very poor understanding of potential changes arising from Gibe Il

For the first time on hydrological studies on Lake Turkana, satellite lake level measurements
were used to model water inflow to the lake (Avery, 2009; & 2010). This was very useful, as
Omo River flows had not been measured at Omorate for many years. The model enabled the
derivation of flow inflow sequences and an assessment of the potential impact on Lake
Turkana’s water levels arising from the Gibe Ill hydroelectric power project in Ethiopia. In
conjunction with this, the AFDB study reviewed irrigation development within the Omo Basin
with regard to potential reductions in the Omo River flows, and the impacts of developments in
the Omo Basin on the lake’s hydrology were forecast, and were reported to be a very significant
concern (Avery, 2009; & 2010). These concerns about changes to lake cycles and levels have
since been evaluated jointly by UNESCO’s World Heritage Centre and IUCN, and this
evaluation contributed to UNESCO’s recommendation that the Lake Turkana National Parks
World Heritage site be listed “endangered” (UNESCO, 2012). The recommendation was not
adopted, but the concerns remain to be addressed, and to follow up, IUCN is planning a field
visit to Ethiopia to further explore the concerns.

In mid 2010, the Ethiopian Government announced that a funding agreement had been signed
with Chinese banks for ongoing work on Gibe Ill. The consequence was that the EIB and the
AFDB interest in funding Gibe Il was rendered redundant. The respective studies were “wound
up” or concluded. This unfortunately meant that some very useful study momentum in the form
of independent professional studies was lost, and a raft of recommendations was never
followed up.
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The cascade of Omo River developments, past, present and future, is illustrated in Figure 2 on

p16.

The geographical location of the Gibe Il catchment within Ethiopia is illustrated in Figure 3 on

p17.

The Assignment

The African Studies Centre of the University of Oxford commissioned this “assignment” to assist
consolidate the very useful hydrological work on Lake Turkana that had been initiated by the
African Development Bank in 2009 and 2010. This assignment was a short consultancy, but
the project has achieved the following:

1.

11.

12.

L.Turkana & Lower Omo: Vol. | - Report 14

This report presents a review of previous studies in Lower Omo, in particular the Omo-
Gibe Basin Master Plan. This report presents an update of the hydrological work
presented to the AFDB, and updates the assessment of impact on lake levels based on
the recent disclosure of the extent of irrigation development in the Lower Omo. The
published irrigation areas are reviewed, with revised water demands freshly calculated.

In November 2011, thanks to an invitation from UNEP Nairobi, updated hydrological
findings were presented to the 14" World Lake Conference in Austin, Texas, in the USA.

Close dialogue has been maintained with UNEP throughout in connection with UNEP’s
work establishing a trans-boundary project on the Lake Turkana Basin.

Close dialogue has been maintained with a range of local and international scientists with
interests in furthering the knowledge base in Lake Turkana.

Communication has been maintained with various interested groups such as the African
Development Bank, Friends of Lake Turkana, Turkana Basin Institute, International
Rivers, Human Rights Watch, Oxfam, to name a few. The aim has been to provide sound
technical information on the lake hydrology and expected changes.

Technical information has been provided in response to enquiries from journalists.

In January 2012, a field trip was undertaken on the lake. The entire lake was explored,
including the Omo Delta and each of the three islands. Due to insecurity in the lake, the
field expedition established temporary camps on each of the three islands.

In March 2012, the Consultant was invited by the National Museums of Kenya to make a
technical presentation on Lake Turkana to the UNESCO / IUCN Mission Stakeholders
fact-finding Workshop (sponsored by National Museums of Kenya, Kenya Wildlife
Service, IUCN and UNESCO). The presentation aimed to provide the hydrological
baseline for the lake, and to provide data on the changes that are taking place, and the
concerns that arise from these. Comments were also made on “protected” areas. The
Consultant also submitted detailed written comments to the IUCN / UNESCO team.
These inputs were acknowledged in the team’s Mission Report (summary details are
included in the Annexes).

In April 2012, the Consultant visited the eastern lakeshore and Loiyangalani.

In June 2012, the Consultant made a presentation to one of the East African Wildlife
Society’s annual Imre Loefler Lectures (at the Muthaiga Country Club in Nairobi — details
included in Volume Il of this report - Annexes).

In October 2012, the Consultant presented to the workshop on “Integrating Environmental
Governance, Land and Socio-Cultural Rights”, held in Lodwar, Turkana, and organised
by Friends of Lake Turkana. The presentation was on the impacts of Gibe Ill and large-
scale irrigation on Lake Turkana.

A range of interesting lines of further study has been initiated. This includes climate
change assessments based on satellite-based measurements of lake water temperature.
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Water Resource Associates previously studied temperature change in the African Great
Lakes (for FAO), and these results have a bearing on fisheries ecology.

1.3 Methodology

This work is based on a relatively short time input spread over a 12-month period.
The methodology was simple:

1. Using the AFDB hydrological studies on Lake Turkana as the platform, desk research
was extended to increase the baseline knowledge of:

a. The background to the Gibe Ill and associated developments, using the AFDB /
ADF funded Omo-Gibe Basin Integrated River Basin Development Master Plan as
the basis underpinning the Basin’s development. This study has set out to critically
review the current development processes against the benchmark established
within this comprehensive Master Plan document. This study has set out to
reinforce the Master Plan’s recommendations directly pertinent to the ongoing
developments.

b. There are many criticisms voiced in the media, and this study tries to constructively
relate such criticisms to the Ethiopian Government’'s own Master Plan, rather than
pander to “media paranoia”.

c. The Lake Turkana and Lower Omo demographics and challenges: Key data was
sought on population, livelihoods and water resources.

2. Afield campaign was planned to enhance familiarity with the lake, its islands, and its lake
dependant communities (the fisher-folk). Water quality data was collected, and visual
field evidence of dramatic historic climate change was inspected and photographed.

3.  Water demands within the Omo-Gibe Basin were rationalised, especially taking account
of the recent commencement of large-scale irrigation developments in the Lower Omo.

4. Hydrological impacts on Lake Turkana were re-modelled, utilising the satellite radar
altimetry based model derived through the AFDB hydrological work. A simple
“equilibrium model” was added for clarity of presenting impacts on the lake.

5. Views were shared with local advocacy groups and NGOs.

Links were made with the international scientific community, especially those with
knowledge on tropical lakes.

7. This detailed report was prepared, and ideas for future collaboration, including
publication, were formulated.
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Figure 1: The river basins of Ethiopia
Source: IWMI 2007.
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Figure 2: The Omo River’s cascade of major schemes
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Figure 3: Gibe llI's catchment within Ethiopia
Reproduced from Salini & Studio Pietrangeli Report 500 HYD RSP 001A, Jan 2009.
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DEVELOPMENT PLANNING IN THE OMO BASIN

Introduction and Summary Overview of Findings

This Chapter presents the background material in connection with the Gibe Il project, and
irrigation projects downstream of Gibe Ill. The consequence of these developments is the
catalyst for this project to update previous studies.

Major development activity is distributed through the Omo Basin as shown earlier in Figure 2.

The Ministry of Water Resources of the Federal Democratic Republic of Ethiopia issued its XV-
volume Omo-Gibe River Basin Integrated Development Master Plan Study in December 1996
(the Master Plan) (Woodroofe et al, 1996). The Master Plan was the first and only
comprehensive study of its kind for this basin, and it encompassed the entire basin within
Ethiopia. The preparation of the Omo-Gibe Basin Master Plan was financed by AFDB / ADF, to
Terms of Reference agreed by AFDB / ADF, with a study horizon of thirty years (ibid).

The Omo-Gibe basin hydrology was studied, with runoff sequences produced by rainfall / runoff
modelling. The basin’s water resource potential was evaluated, with hydropower potential and
irrigated agriculture being the principal project focus. Two major hydropower schemes already
under study by international consultants, (including Gilgel-Gibe), were excluded from the Master
Plan, so the study was not “fully” integrated.

The major departure apparent today from the Master Plan is the emergence of “sugar” as a crop
for large-scale development in the Lower Omo. Nor was the present magnitude of commercial
irrigation development envisaged in the Master Plan. Sugar “potential” was not mentioned in
either the Master Plan or in other recent studies. Full feasibility studies and ESIAs have not yet
been availed by the Government of Ethiopia. The sugar developments are being implemented
on land areas excised from two national parks and a wildlife reserve. These were “protected
areas” and hence presumed by the Master Plan and other studies to be immune from such
development.

The Master Plan includes many poignant recommendations on social and environmental
assessments, including citing past bad experiences in implementing irrigation projects in the
Lower Omo, (the Ethiopian-Korean Scheme at Omorate), which, if heeded, would have avoided
the many accusations being levied against the Ethiopian Government today. Some of these
recommendations are included in the review below.

The Master Plan conducted “more detailed” environmental impact assessments, at pre-
feasibility level, at a number of schemes including the Lower Omo Large-scale Irrigation Project.
Other schemes included the Bako Irrigation Project, Bako Dam Project, and the Gojeb Dam
Project. It was made abundantly clear in the Master Plan that the dam projects were necessary
to store water in order to “uplift’” the river low flows, as the natural low flows alone were
otherwise insufficient to sustain the proposed irrigation schemes. It was also clearly stated in
the Master Plan that full feasibility studies including environmental and social impact studies
would need to be undertaken.

Although Lake Turkana was beyond its study area, the Master Plan did comment on the
adverse effects of the potential Lower Omo irrigation developments on the lake, and stated the
importance of trans-boundary dialogue. Adverse effects on fisheries were anticipated, but the
Master Plan unfortunately negated the importance of these adverse effects by stating that
fisheries was “declining anyway” due to over-exploitation. It is worth noting that the irrigation
development that is taking place today is encompassing far greater land areas than envisaged
in the Master Plan, and hence the environmental and social impacts are proportionately very
much higher than had been anticipated, with more water being abstracted, and with wildlife
conservation being effectively totally abandoned.

The following sections review in more detail the Master Plan, and recent studies of Gibe lll, and
what has been published on the irrigation projects. What has emerged is that the many issues
being raised in the “outcry” were anticipated in the Master Plan. It is unfortunate that the
Ethiopian Government has not embraced the recommendations of its own Omo-Gibe Basin
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Master Plan to strengthen its legislation in mandating full ESIAs prior to proceeding with major
development. It is also unfortunate that the Ethiopian Government did not heed the Master
Plan’s recommendations for trans-boundary dialogue, as the Omo-Gibe Basin is a resource
shared with Kenya. Gibe Il is the foremost example of the above failures, as it commenced
construction without any prior ESIA. The next example is the excision of national parks and
large-scale irrigation development in the Lower Omo, which will abstract large volumes of water
from the Omo River. The Master Plan envisaged 54,570 hectares of irrigated agriculture. The
present plans represent a 6-fold increase in area compared to the Master Plan. The
consequence is a proportionate increase in environmental and social impact, with the
considerable social impact exacerbated by the increase in indigenous population since the
Master Plan was published. There has been a deluge of valid objections and outcry, and it is
significant to note that no single international donor is providing funding, and the Kenya
Government has lodged its concerns through the UNESCO World Heritage Centre (WHC,
2012).

Omo-Gibe Basin Master Plan Study, December 1996

Omo-Gibe Basin Master Plan - Terms of Reference

The Master Plan was undertaken according to the Terms of Reference (ToR), dated October
1991, and approved by AFDB / ADF. The ToR include the following references and statements
(Woodroofe, Vol. I, TA1):

» “...The Ethiopian Highlands Reclamation Study (EHRS), 1986, argued that sustainable
development could only be achieved through the adoption of an integrated, conservation
based strategy for the development of the valleys and basins of Ethiopia...” (ibid, ToR ltem
1.0.3).

> “...Additionally, many developments in the past in various basins have been undertaken
without the benefit of an overall planning framework, and without due consideration for the
possible adverse effects of such developments on the environment...” (ibid, ToR Item
1.0.4). It is ironic that many years later, construction of the Gibe Il hydropower project
commenced without any prior ESIA.

> “...In view of the foregoing, therefore, the GoE (Government of Ethiopia) has concluded
that planned development strategies should be formulated for the basins of the country,
and that only by such an approach, where a Master Plan for multi-sectoral development is
prepared, can the inefficient use of resources and the risk of environmental damage be
avoided or minimised...” (ibid, Iltem 1.0.5).

»  Whilst the approved ToR stated that “...the study will cover the whole basin area...”, Lake
Turkana was excluded as the study area lower extremity was at the border, namely
“Latitude 4-33N” (ibid, Item 3.1.1).

» “...The South Omo of the basin is rich in wildlife including zebra, gazelle, eland, lion, and
even rhinoceros...” (ibid, Item 3.3.4). It would be highly unlikely that any rhinoceros existed
in the Basin for some years.

» “...both the Omo River delta as well as Lake Rudolph is considered productive for
fishing...” (ibid, ltem 3.3.5).
» “...The arid Lower Omo basin is inhabited by nomadic pastoralists such as the Geleba and

Mursi who depend principally on their herds and flocks of cattle, goats, sheep and donkeys
as well as camels for survival. They do however practice growing sorghum on residual soil
moisture along the banks of the Omo...” (ibid, Item 3.4.5).

» “...The “principal goal of the study” was to prepare a master plan for development “...with
the minimum possible adverse environmental impact...” (ibid, Item 4.1.1).
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» Under “Social Study”, the Master Plan team was tasked with coming up with “...an
understanding of the basic transformation of the socio-economic processes at different
levels of the system in order to conceive, plan and implement the essential transformation
of the socio-economic system...” (ibid, Section 4i). This is interesting as it means there
was an agenda for social transformation agreed with AFDB / ADF, although it is not clear
what is meant by “essential transformation”.

Omo-Gibe Basin Master Plan - Water & irrigation

The Master Plan made the following comments in regard to basin potential and water demand
(the need for storage dams to support large-scale irrigation in the Lower Omo is shown):

» “...The main potential use of the basin’s water resource is for the irrigation of some 67,000
ha of land in Lower Omo...” (Woodroofe, Vol. Xl, F1, p83). These schemes are all located
between the southern end of the Omo and Mago National Parks and the Omo delta, and
are located either side of the Omo River (Woodroofe, Vol. XI, F2, Figure 9.3). Hence no
agricultural development was foreseen within national parks or wildlife reserves. Following
further study, the potential area selected for feasibility study was reduced to 54,570
hectares.

»  “.... By the construction of storage dams...the estimated minimum flows of the main stem
river will be increased...” (ibid, Vol. XI, F1, p83). The Master Plan determined that meeting
downstream irrigation needs would require an increase in minimum flows through
construction of storage dams (ibid, p83). This was part of the Master Plan’s “integrated”
river basin planning.

» “....The annual water demands for all sectors...for the years 2009 and 2024...correspond
to...approximately 21.5% and 32% of the annual outflow to Lake Turkana...” (ibid, p79 and
p83). Hence the Master Plan envisaged significant consumptive usage of the Omo River
waters, and these figures were utilised in the later AFDB Turkana lake impact studies
(Avery, 2010).

Omo-Gibe Basin Master Plan - Environmental impact assessment

Environmental policy and legislation

The Master Plan stated that “an environmental impact assessment (EIA) on the proposed water
resource developments in the Basin” had been conducted during the “Master Planning Phase”
(Woodroofe, Vol. XI, F1, p84). These comprised pre-feasibility level EIAs for a number of
projects, with full EIAs called for at feasibility study stage (ibid, Vol. Il, Part 2, TA7).

The Master Plan’s Technical Appendices include an EIA chapter with the following interesting
observations on policy and legislation strengthening, land tenure, and local participation, all of
which remain applicable today (Woodroofe, Vol. Il, Part 2, TA7):

» “...Although Ethiopia lacks a comprehensive environmental policy, the underlying cause of
environmental degradation in the Basin are also a reflection of national weakness in

”

respect to natural resource tenure and land use rights...” (ibid, Vol. Il, Part 2, TA7, p57).

» “...Five issues have special relevance to environmental management and should be
incorporated in Government Policy:

= A national land use policy and strategic policy in land use planning;

= Integration of social, cultural and gender issues with sustainable resource and
environmental management;

= Environmental economics, macro-economic policy and economic development;
= Rural land and natural resources tenure and access rights;
= People’s participation in sustainable development and the management of natural

man-made and cultural resources and management...” (ibid).

» “...Defects in extant environmental or natural resource legislation...Areas particularly in
need of attention include:
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= provision for empowerment of communities,

= provision for appropriate environmental appraisal tools such as IEIAs, ElAs,
environmental auditing, monitoring and evaluation,

= environmental standards applying to water, land and atmospheric resources...” (ibid).

“...There is particular need for a national law that mandates the use of EIAs to assess the
impacts of proposed interventions...” (ibid, p58).

» On “Land tenure”, the Master Plan states “...The land tenure system should ensure
security of tenure by minimising opportunities for manipulating access to land by local,
regional, or national political leaders...” (ibid, Section 6.3, p59).

» On “Local level participation” the Master Plan states “...Natural resource conservation and
management on a sustainable basis usually requires that people do certain things and
refrain from doing others. Their support is essential, and participation in policy-making,
law-making, and planning is one way to enlist support for policies, laws and plans. Once
understood and accepted by people, law enforcement and plan implementation are likely to
meet with less opposition than imposed laws and plans...” (ibid, Section 6.5, p59).

2.2.4 Omo-Gibe Basin Master Plan — Ecology Survey

The Ecology Survey addresses “deforestation and conservation of biodiversity”. The Report
points out that Ethiopia “is one of many nations of the world which is facing growing
environmental pressure and abuse”. The Report refers to species loss, and even “total
ecosystem losses” in the country. The Report notes the important role Ethiopia can play in
biodiversity conservation, citing the biodiversity of the Omo-Gibe Basin, and the very high
proportion of endemic species in Ethiopia.

The Master Plan proposed the addition of the following four policies to strengthen the existing
Ethiopian Valleys Development Studies Authority’s (EVDSA) portfolio of policies (ibid, Vol. VIII,
C3, p40):

» “...RB/E62. Traditional methods of agriculture, agroforestry, forestry, range and wildlife
management which use, maintain or increase biodiversity shall be encouraged, along
with the involvement of communities in the conservation and management of diverse
ecosystems in such ways that they benefit from the measures adopted.

» RBJ/E63. Diverse natural habitats shall be protected and, in order to provide additional
protection, environmentally sound management shall be promoted in the surrounding
areas.

» RBJ/E64. The rehabilitation of damaged ecosystems and the recovery of threatened and
endangered species shall be promoted.

» RBJ/E65. Improved methodology for evaluating the impact of development projects on
biodiversity, including the costs of losing biodiversity, shall be promoted. Environmental
impact assessment, with public participation, shall be required for projects that threaten
biological diversity...” (ibid).

The Ecological Survey referred to work by the World Conservation Monitoring Centre (WCMC)
dated 1991. The Master Plan stated “...Deforestation, soil erosion and human encroachment
into protected areas are described by WCMC as the main threats to biodiversity in Ethiopia...”.
It was recommended that remaining forested areas be afforded “...the highest protection
possible as a matter of urgency...” (ibid, p22, citing Osborne, 1991).

The Ecological Survey was a brief study, and no mention was made of the Lower Omo delta
wetlands, although it was stated there are no wetlands in the “command area” of the proposed
Lower Omo irrigation project. The Survey notes the need for detailed information on biological
resources.

The Ecological Survey stated: “...Social aspects of wildlife were considered, but a study of local
attitudes to wildlife needs to be taken further...” (ibid, Section 1.2).
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The “natural regions” of the basin progressed from “Steppe” in the SW corner of the Basin, to
“Woodland Savannah” to “Broadleaved Forest” in the mid to upper Basin, with small patches of
“Woodland Savannah” and “Coniferous Forest” in the NE corner of the Basin (ibid, Figure 2.1).

The Survey noted less pressure at that time on riverine vegetation in the Lower Omo, but that
destruction was occurring, notably at Omorate (ibid, Section 3.5.3).

Omo-Gibe Basin Master Plan combined forestry — biodiversity programmes and
environmental education for riverine areas

The Master Plan recommended “special attention to managing riverine ecosystems”
(Woodroofe, Vol. VIII, C3, Section 3.5.4). “Consideration should be given to designating strips
of land (perhaps 500 metres wide) on either side of specified stretches of the larger rivers in the
Basin as conservation areas” (ibid).

Lower Omo irrigation projects: Pre-feasibility Study ‘Social Impact’

The Master Plan earlier explored the potential development of 67,000 hectares in Kuraz
Wereda, Lower Omo, all located south of the Omo and Mago National Parks. A reduced area of
54,670 hectares was then subjected to pre-feasibility study (Woodroofe, Vol. V, Section 3 Lower
Omo Irrigation, Table 1.1, p1).

The selected Lower Omo Irrigation Project was based on water pumped from the river. The
annual rainfall of the area is reported to be 400 millimetres, and temperatures are reported to
regularly reach 40°C (ibid, p3).

The Master Plan assessed the “social impact”. The following extracts capture the range of
effects anticipated in 1996 (useful to compare with the very much larger scale of irrigation
development that recently commenced):

» “...The construction of the Lower Omo Irrigation and Drainage Project will not require
major population relocations as there are no permanent residents in the proposed
irrigation area...” (ibid, p44).

» “...However, there are indigenous people (mostly agro-pastoralists) who depend heavily
on the natural environment of the area for their livelihood...” (ibid).

» “...The project could substantially alter and disrupt their traditional way of life and could
seriously threaten their existence...” (ibid).

» “...Expropriation of land would directly affect indigenous people through loss of grazing
land...” (ibid).

» “...The physical barrier of irrigated land close to the river could also prevent them

watering their cattle...” (ibid).

> “...workers will need to be brought in from elsewhere...this migration and setting up of
new urban areas has the potential to impact greatly on indigenous people...” (ibid).

» “...Significant demographic changes in population size and ethnic composition will take
place, bringing the potential of ethnic tension and conflict between “settlers” and
“locals”...” (ibid).

» “...”Competition for resources due to population increase could also occur...” (ibid).

The Master Plan draws from previous experience, stating:

» “...There were major disturbances during the initial establishment of the Ethio-Korean
Joint venture farm...” (ibid).

» “...Local people were not consulted about the project, nor were they compensated
when land they traditionally viewed as theirs was annexed...” (ibid, p44-45).

In conclusion (Woodroofe, Vol. V, Section 3, Lower Omo lIrrigation, p42):
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“...the Lower Omo irrigation can bring considerable benefits at the national and regional levels.
However, for the project to be implemented successfully there is need for discussions and
negotiations with the various groups living in the area to ensure that:

* The riverine land used for flood retreat cultivation is affected as little as possible.
* Dry season grazing rights and access to the river are protected.

* Acceptable compensation to individuals and communities is provided for land used by
proposed schemes.

* Local people are assisted in meeting their own development priorities in return for their
land being used for national development.

A deal whereby local groups can use some of the proposed irrigation land for food crops may
be one of the most effective ways of obtaining co-operation...”

(ibid, Vol. V, Section 3, p42).

Lower Omo Irrigation Projects: Pre-feasibility Study ‘Environmental Impact’

The following pertinent excerpts are quoted using the exact same section headings adopted in
the Master Plan (Woodroofe, Vol. V, Section 3, p45-56):

Loss of grazing land (Annex A4.2):

* “...A major impact of the project will be the loss of traditional grazing lands to irrigated
agriculture...” (Woodroofe, Vol. V, Section 3, Lower Omo irrigation, p45).

* “..the density of cattle will increase outside irrigated farms, which could lead to over-
grazing, land cover deterioration and soil erosion...” (ibid).

Loss of agricultural land (Annex A4.3):

e 7...Some of the areas will be lost that are watered by the annual flood which are currently
used for flood retreat cropping. This could be a cause of serious friction with indigenous
people. Flood retreat agriculture is generally quite productive, so a valuable resource will
be lost...” (ibid).

Forestry and Wildlife (Annex A4.4):

* The project command area “does not contain extensive forests” (ibid).

 “..woody biomass resources will come under tremendous pressure from farmers,
herdsmen and timber merchants to meet traditional demands and a growing urban
demand...” (ibid).

* Wildlife was reported “generally scanty”. Wildlife was under pressure at that time. Former
hunting areas had become “virtually useless” due to unlicensed hunting (ibid). The recent
excision of the Lower Omo national parks and reserves for commercial agriculture is
indicative that Government attaches little value to wildlife as a natural resource / heritage.

Water resources (Annex A4.5):

e “...The construction of the project will cause altered water flows, the most obvious of which
will be substantial changes in the low flow regime...” (ibid).

e “...This could bring a corresponding loss of habitats for fish and other aquatic organisms...”
(ibid).

Impact on aquatic resources (Annex A4.6):

e “..Experience gained from other irrigation projects show they have significant effects on
aquatic resources...” (ibid).

* Various “effects” were elaborated including: Proliferation of aquatic weeds in canals and
watercourses; Retarded drainage and large evaporation losses; Mosquitoes; Changes in
water chemistry due to agro-chemicals; Raised nutrient levels leading to destruction of
aquatic biota...” (ibid).
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* The Master Plan warns that excessive chemical runoffs often occur, with potential adverse
impacts that include “depreciation of downstream water quality” and “increased vulnerability
of the ecosystem”. Also mentioned are potential “biological concentration of toxic
substances along food chains, and alteration of the ecosystem” (Ibid).

Impact on public health (Annex A4.7):

* “..The irrigation project will alter ecological conditions in the area and create an
environment favourable for breeding disease vectors...” (ibid). The potential spread of
malaria and bilharzia (schistosomiasis) is specifically mentioned.

e “..The expected increase in population could increase the spread of human diseases...”
(ibid).

Increased use of agrochemicals (Annex A4.10):

* “...Experience on similar projects in the country indicate that correct amounts of fertiliser
and pesticides are not being used, and excessive chemical runoffs can occur...” (ibid, p46).

* “...The major potential adverse impacts of this improper use of agrochemicals include
depreciation of downstream water quality, increased vulnerability of the ecosystem, and
physical harm to humans and livestock...” (ibid).

Recommendations (Annex A5.2):

In conclusion, it was stated in the Master Plan that the environmental effects “may be
acceptable” (ibid, p47), but that “the impact of such large-scale irrigation would require a
detailed EIA at the feasibility planning stage” (ibid, p47). The scheme area being evaluated at
that time was only 54,570 hectares, a fraction of the area now being developed. Hence the
environmental and social concerns at that time will be much greater today, not only because of
the much larger scale of the development now being undertaken, (hence larger loss of land
accessible to local people), but also by the local population increase since 1996, (forecast in the
Master Plan to be double in twenty years).

Various recommendations were made (ibid, p47). These included: Collection of baseline data
on the indigenous peoples; Investigation of land use, and impacts of loss of land on indigenous
people; Study of potential for disease; Investigation of potential for soil erosion, and river
conditions; Investigation of the potential for water quality deterioration, and weed plant
proliferation; Investigation of the effects on the groundwater table, and potential water logging
(ibid).

There was one recommendation specific to Lake Turkana:

“...”ldentification and assessment of the project’'s effect on the hydrology of the river and
downstream users, including aquatic ecosystems and flood plain ecology especially at Lake
Turkana if the low flow regime of the river substantially changes...” (ibid).

It is pertinent to emphasise that the Lower Omo Irrigation Project area envisaged at the time of
the Master Plan was 1/6" of the area now being developed. The warnings then were clear, yet
the present much larger developments have proceeded without any evident transparent
independent ESIA process, nor any essential consultation with Kenyan stakeholders, all of
which is contrary to recommendations made in the Ethiopian Government’s own Basin Master
Plan (which ironically was funded by the AFDB / ADF).

Omo-Gibe Basin Master Plan: Trans-boundary impacts

The Master Plan Technical Reports include the following interesting statements on trans-
boundary impacts, which remain applicable today:

> “...The Omo-Gibe is classed as an international river as it feeds into a lake which is shared
between two countries (Ethiopia and Kenya)...” (Woodroofe, Vol. XI, F1, p84).

» “...Reductions in the flow of the Omo River are likely to have an adverse effect on the
potential of the lake fishing...” (ibid, Vol. XI, F1, p84).

L.Turkana & Lower Omo: Vol. | - Report 24 African Studies Centre — October 2012



2.2.7

» “...Any reduction in lake level would also result in the bed of the Omo River becoming more
incised. This would lead to the present delta drying out and a further delta developing
downstream...” (ibid, p84).

» “...The development of irrigation and agriculture generally in the Basin would also probably
lead to the increased use of fertilisers and pesticides. The former can have both detrimental
and advantageous effects, with problems due to algal bloom and increased productivity due
to the addition of nutrients...” (ibid, p84).

» The Master Plan states that “the widespread use of pesticides”, for instance in developing
large areas of cotton-growing, “...are wholly detrimental on the fish population of the lake...”
(ibid, p84).

> “...This means that in the international context a bilateral agreement should be reached
between the two countries (Kenya and Ethiopia) before either country changes the natural
flow of the river...Any major change in the river's regime as, for instance, by the construction
of a dam for the development of hydro-power, or, more significantly, by the development of
large-scale irrigation in the south of the Basin, would be almost certain to raise issues
internationally...This is, of course, a subject for consideration by the Government of Ethiopia,
and not for this project...” (ibid, p85).

Hence, in conclusion, the impact issues on Lake Turkana had been correctly anticipated in the
1996 Master Plan, but they were stated to be beyond the scope of that study, hence they were
not assessed at that time. However, the Master Plan did recommend a bilateral agreement
before the river flows are altered.

In connection with the reduction in lake fisheries, the Master Plan claimed the following: “...the
lake is reportedly already over-fished and reductions in (fish) yield are likely no matter what
developments take place in the Omo-Gibe Basin...” (ibid, p84). This statement should have
been challenged, as it appears to be offering “carte-blanche” to developments in the Omo Basin
irrespective of the impact on Kenya'’s fisheries. The Master Plan’s statements about pesticides
detrimental to lake fish are alarming.

The AFDB study warned that that the Master Plan’s irrigation estimates “might be an under-
estimate” (Avery, 2009; & 2010). The Master Plan proposed feasibility studies for 54,570
hectares of potential irrigated agricultural land. Kuraz Sugar Development alone is at least
150,000 hectares. As the Master Plan did not plan irrigation development within national parks
and reserves, the inclusion of the Kuraz Sugar project adds appreciably to the scale of
commercial irrigation development foreseen in the Master Plan (see Table 9 on p58 later in this
report).

Hydropower

The Omo-Gibe Basin Master Plan investigated hydropower potential, apart from the Halele-
Werabesa Scheme and Gilgel Gibe Project already being studied by international consultants.
Hence Gibe Il was not specifically encompassed within the Master Plan.
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2.3 The Omo Basin and irrigation — “An early candidate for development”
(World Bank)

In 2004, World Bank prepared a Concept Paper (Background Note for FY04 CEM) entitled
“Ethiopia’s Path to Survival and Development: Investing in Water Infrastructure”. This Paper
discussed Ethiopia’s “struggle for food security and development”, and stated: “The Omo Basin
has important potential for development, including both irrigated and rain-fed agriculture”. The
Paper did acknowledge potential impacts on Kenya’s Lake Turkana but dismissed these on the
basis that “there is no significant use” of the lake’s waters and suggested that impacts on Kenya
could be compensated by agreed sharing of benefits arising from development in the Omo
Basin.

The following extracts are quoted from the World Bank Concept Paper (World Bank, 2004a) and
an associated Background Note (World Bank, 2004b):

»  “...Over 80 percent of the country’s population is mired in a declining subsistence
agriculture economy producing less than their minimum subsistence requirements...”
(World Bank, 2004b).

» “...The basic problem is that in Ethiopia, irrigation is an extremely rare and neglected
sector...” (ibid).
» “...The highlands are affected by massive land degradation arising from deforestation and

cultivation of steep slopes with ineffective or inadequate watershed treatment, and
uncontrolled grazing of livestock on steep slopes...” (ibid).

» Due to the high soil losses, much of the land in the highlands “...has been rendered more
or less unproductive...and could lead to a collapse of the farming system in many areas...”
(ibid).

» From several perspectives, it is stated: “...Ethiopia’s investment in water resources
development should best focus on its lowland river basins...” where: “...There is an
abundance of potentially productive land that can benefit from irrigation at lower per

hectare costs than the highlands...” (ibid).

»  “...All of Ethiopia’s major river valleys offer significant opportunities for large-scale irrigated
agriculture in their lower reaches...” (World Bank, 2004a).

» “...The lowland river basins feature several risk factors that are largely manageable.
These include...Remoteness...Health risks and perceptions of the lowlands as hostile /
uninhabitable... Trans-boundary water basin issues and complexities...” (World Bank,
2004b).

» “...The Omo Basin (irrigation potential of 348,000 ha) could be an early candidate for
development for the following reasons...There is no significant use of the Omo River by
any other country and the river enters Lake Turkana within the boundaries of Ethiopia.
While most of the lake lies within Kenyan territory, that is a sparsely inhabited semi-desert
pastoralist region with no significant use of the lake’s waters. It should therefore be
relatively easy to negotiate a “no-objection” from Kenya should that be required for
multilateral / bilateral funding. Assuming a multi-purpose (hydroelectric / irrigation) dam /
dams on the Omo, Kenya could also benefit from it...” (ibid).

» “...The Omo River is particularly important, both for its annual flow and its irrigation
potential, and its being one of the principal basins where there is unlikely to be any
objection by downstream countries...” (World Bank, 2004a).

»  “...Overall, the irrigation potential of the Omo Basin could support livelihoods equivalent to
1.6 million — 1.75 million households. At an average 5 persons per household, this could
support some 8 million persons above the poverty line...” (ibid).
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» “...Potential Projects...Dam: Omo river...could provide the principal structure for the
irrigation of 200,000 - 300,000 ha....” (ibid).

» “...Research needs include research on...What are the social problems that might arise in
terms of population displacement / re-integration, etc., and how might these be effectively
addressed?...” (World Bank, 2004b).

It is not surprising that the Omo Basin was promoted as “an early candidate for development”.
Water is without doubt one of Ethiopia’s key natural resources. The country is the main water
tower for the River Nile, and development of the country’s water resources is an inevitable
response to the country’s escalating needs.

In line with the Ethiopian Government’s own stated intentions supported by other donors such
as AFDB / ADF (EVDSA, 1991), the World Bank encouraged Ethiopia to develop its lowland
basins, including the Omo Basin, in which the World Bank confirmed significant irrigation and
hydropower potential. The World Bank suggested that large-scale irrigation potential may be
realised through the provision of a storage dam. The World Bank’s Concept Paper is aware of
potential conflicts, and mentions the need for research into “social problems”, but overall the
Concept Paper attaches no significance to the traditional use of the lands it proposed be
developed.
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3.1

REVIEW OF OBJECTIONS TO GIBE III & RELATED STUDIES

Introduction to the “Downstream Impacts” of Gibe lll

Development of the Omo River's hydropower potential is expected to include the following
“cascade” of existing and future hydropower plants (Salini et al, 2008):

Gibe | - existing scheme upstream of Gibe |l

Gibe Il - existing scheme upstream of Gibe IlI

Gibe Il - under construction since 2006

Gojeb and Halele / Werabesa - foreseen upstream of Gibe I
Gibe IV and V - foreseen downstream of Gibe I

In addition, as part of the Basin’s integrated development, some large-scale irrigation
development in the Lower Omo was envisaged, facilitated by the storage created by the dams.

Gibe Ill Hydropower Project has been under construction since 2006, being the third project in
the hydropower “cascade”, and fourth and fifth hydropower projects are envisaged further
downstream (Gibe IV and V).

The Gibe Il dam will be 243 metres high, generating 1,870 MW of electrical power. The dam is
the fourth highest hydropower dam in the world currently under construction (EEPCo). The
construction works were 32% complete in June 2009 (ibid). In mid 2012, the construction works
were over 50% complete. The project is delayed, as the Updated Power Master Plan originally
envisaged dam filling and power coming online in 2011 (EEPCo, 2006).

Hence the Omo Basin is already undergoing radical change. The hypothesis of hydropower
operation stated by the Gibe Il designers is: “...20% of the Gibe Il flows will be regulated by
upstream plants discharging a constant flow 95% of the time...” (Salini 300 POW R SP001 B,
2008). Hence river flows will be regulated throughout the Omo Basin.

An Environmental & Social Management Plan (ESMP) was not submitted for Gibe Ill until 2009,
three years after construction commenced (Salini & Mid-Day, 2009b). The “Downstream ESIA”
study was also reported in 2009 (Agriconsulting & Mid-Day, 2009). The above studies were
undertaken by Salini’'s team and were thus not “independent”. The “Downstream ESIA” only
studied as far as the Kenya border, and hence Lake Turkana was excluded, and no
consultations were conducted within Kenya.

Various media reports have claimed that the new dam will have catastrophic effects
downstream, which have not properly been considered.

Based on Salini data, key hydrological characteristics for Lake Turkana as regards Gibe lll have
been reported as follows (Avery, 2010):

> Influx needed to sustain Turkana’s lake level =19 km3/yr
» Gross water storage to fill Gibe Il Reservoir = 16.3 km®
» The length of Omo River downstream of Gibe Il = 600 km
» Mean annual inflow into Gibe Ill Reservoir = 12 km®

Hence the water volume to fill Gibe Ill reservoir would deprive the lake of 85% of its normal
annual inflow in one year (ibid). The Gibe Ill fill volume is almost 7% of the volume of water
presently stored in Lake Turkana, which is significant (ibid). Gibe IV will require a similar
volume to fill its reservoir, and will compound the Gibe Il impact.

If as has been claimed, there was 50 to 75% loss of Gibe llI's storage due to seepage
underground, this would amount to up to 9 km3/yr of water (which is almost 50% of the inflow
needed to sustain the lake) (ibid).

If the claimed “losses” were substantiated, the inflows to the lake would be reduced, and the
lake would shrink in size, as claimed. However, these claims on losses were considered
improbable and unsubstantiated in earlier reports (Avery 2009; & 2010; Sogreah, 2010).

The “Downstream ESIA” study (Agriconsulting & Mid-Day, 2009) gives monthly discharge
graphs for the “before” and “after” Gibe Ill scenarios — see Figure 4 on p29. As would be
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expected with any hydroelectric power scheme, these graphs show that the distribution of flow
is to be regulated by controlled discharge through the turbines and outlets in the dam.
Compared to the “natural” regime, there will be higher low flows, and lower high flows, whilst the
annual volume is reported to be much the same. About 67% of the lake’s total flow will be
controlled by discharges allowed from Gibe Ill. The Salini ESMP stated: “...Major benefits
would be induced by the regulation of river flow in the downstream lower Omo valley in terms of
public health...permanent availability of water with stable water levels allowing for development

of commercial irrigated agriculture...” (Salini & Mid-Day, p61).

In response to adverse media publicity, EEPCo issued the proposed mitigation measures
reproduced in Volume Il of this report (EEPCo, May 2009).

EEPCo have stated: “...The lake is characterized by high rate of fluctuations which is currently
reducing at an alarming rate due to climate changes...” (ibid).

Amongst the various benefits listed, EEPCo stated: “...there will be sustainable flow and
positive hydrological balance to Lake Turkana...” (ibid). The “Downstream EIA” also makes
reference to the benefits of flood regulation in regard to reducing “catastrophic” flooding in the
Lower Basin (Agriconsulting & Mid-Day, 2009). The average low flow of less than 200 m®/s in
the Omo River will be increased to 500 m*/s (Figure 4, on p16).

The AFDB Final Report addressed all the hydrological concerns raised (Avery, 2010). These
are explored further in this report, but the AFDB conclusions will be summarized here:

1. The mitigation measures lacked a scientific basis with which to evaluate the effectiveness of
the proposed mitigation measures.

2. Furthermore, the development of Gibe IV and V would render EEPCo’s proposed ecological
flow mitigation measures redundant.

3. There would be enhanced abstractions from the river consequent upon the uplifted
“sustainable” flow provided through Gibe IlII's regulated flows, and lake levels will fall.

Hence the AFDB study findings did not support the EEPCo claims of a “positive water balance”.
The AFDB study foresaw lake levels falling permanently in proportion with downstream
abstractions (Avery, 2010). In addition, the AFDB study warned that the regulated flow
sequence would adversely affect the lake’s fisheries, and hence should not be claimed to be
“positive” (ibid).

Nfomthiy Mows ot Lake Torkanoe: average 1563-200 1

Figure 4: Proposed regulated flow sequence from the Gibe lll hydropower project
Source: EEPCo (Agriconsulting & Mid-Day, 2009).
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3.2 Africa Resources Working Group (ARWG 2009)

The key issues targeted in a report by ARWG were listed in the AFDB report as follows (Avery,
2010; citing ARWG, 2009):

(1)

()

@)

(4)

®)

“...Radical reduction of inflow to Lake Turkana, since the Omo River provides up to 90%
of the total input to the lake...” (ibid).

“...Estimates as high as a 10 - 12 metre drop in lake level are realistic; even the most
minimal drop in lake level (e.g., 5 metres) would cause cessation of flooding in the Omo
delta altogether, and large scale retreat of much of Lake Turkana. Radical reduction of
Lake Turkana waters, with sharply rising salinity conditions, would lead to a decline of
aquatic ecosystems — including fish stocks, the loss of potable water for human
populations and livestock, and the destruction of significant commercial interests
(fishery, tourism, etc.) at the lake. A possible 50 - 75% leakage of waters from the
reservoir, due to multiple fractures in the basalts at the planned reservoir site, with only
a portion of these waters ever re-entering the Omo River system, would produce an
even greater reduction of inflow to Lake Turkana...” (ibid).

“...Risk of seismic activity in the Gibe Il project region, with the possibility of a major
seismically determined event — including earthquake and massive landslide potential...
(ibid).

“...The seismic danger is actively discounted within the 2006 Environmental Impact
Assessment released by EEPCo, and omitted altogether in the “Downstream” EIA (in
the following pages, “the EIA” refers to the “Downstream EIA”, unless the 2006
document is specified)... “ (ibid).

“...Major tri-country trans-boundary economic, political and ecological repercussions,
involving south-western Ethiopia, north-western Kenya and south-eastern Sudan...”
(ibid).

“...Elimination of the riverine forest and woodland, due to at least a 57% to 60%
reduction of river flow volume, with accompanying destruction of forest biodiversity and
virtually all riverine associated economic activities, including human settlement...” (ibid).

“...Cessation of all recession cultivation (or “flood retreat” cultivation), along the lower
Omo River and throughout the Omo delta, resulting in economic collapse for tens of
thousands of agro-pastoralists who are directly dependent upon such cultivation for their
survival, and massive impoverishment for a far greater number of the lower Basin’s
indigenous population dependent on these cultivation systems for food products through
trading relations. Moreover, there is no rain fed cultivation “alternative”, as the EIA
states. At least 200,000 indigenous pastoralists and agro-pastoralists within the lower
Omo basin will face livelihood devastation from such losses...” (ibid).

Several other reports and presentations have assessed the Gibe Il Project. These are
reviewed in subsequent sections that follow.
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3.3

African Development Bank - Gibe Ill Independent Feasibility Study by
Mitchell (Mitchell, 2009)

In April 2009, Mitchell submitted a desk study to the African Development Bank entitled “Gigel
Gibe Il Economic, Technical and Engineering Feasibility” (Mitchell, 2009). This report
“...presents results of an independent study of the feasibility of completing construction and
beginning operations at the Gilgel Gibe Ill hydro-electric project in Ethiopia’s Omo Basin...”
(ibid, p1).

Mitchell’s report draws on findings of an earlier report to World Bank by Mitchell to assess the
feasibility of the World Bank providing financial assistance to the Gibe IIl project. Mitchell states
in his report to AFDB: “...Citing a lack of transparency and the absence of a competitive bidding
process in the selection of the prime contractor, the World Bank opted not to proceed with a full
review of the funding application for Gibe lll...(ibid, p1)”. The World Bank has had no further
input in regard to the Gibe Il project.

Mitchell has made some interesting observations. He stated that there was “...need for a new
approach to risk management at EEPCo...” and that this was “...underscored by the fact that
research activities to support the preparation of (Mitchell’s) report were repeatedly hindered by
EEPCo’s website. EEPCo’s main website www.eepco.gov.et was found to be propagating
“Silent love China” computer attacks that attempt to install Trojan software on visitors’
computers and steal passwords...” (ibid). Mitchell went further to suggest the possibility that
EEPCo had been breached by deliberate acts of espionage by government agencies within the
Peoples’ Republic of China (ibid). This is extraordinary, especially in view of the subsequent
entry of Chinese banks to finance the Gibe Ill project.

Mitchell listed a number of “negative externalities as costs to populations who will bear
disproportionately negative economic and quality-of-life impacts as a result of Gibe IlI”. The
negative externalities included the following:

* Increases in disease (schistosomiasis and malaria being cited).

*  Water losses due to evapotranspiration from the lake created by Gibe lll, translating into
reduced flows to Lake Turkana, a lake which is already stressed by recession and
increasing alkalinity, the lake being a source of potable water and fish, reportedly
supporting 300,000 people, many of whom have no alternative livelihood. The reduced
flows will shrink the lake and alter the lake chemistry.

* Eliminating periodic inundations of the Omo River basin will disrupt food supplies for
downstream communities that have developed sophisticated agricultural practices
dependant on existing water supplies and flow cycles.

* Inadequate local participation in the dam’s permitting, licensing and funding processes.

Subsequent commentators have stated that evaporative losses from the Gibe Il reservoir will
be insignificant. Mitchell unfortunately did not mention consumptive use through consequential
irrigation that takes advantage of regulated flows. Mitchell mistakenly assumes Lake Turkana’s
water is potable, and also erroneously states the lake is in recession. The lake water is not
potable by WHO standards due to its dangerously high fluoride levels, and the lake levels are
currently in a rising phase (Avery, 2009, & 2010). Nonetheless, Mitchell raised valid concerns.
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Mott MacDonald & Sogreah Consultants — EFTA, July 2009

Mott MacDonald & Sogreah Consultants (with AG Consult as sub-consultant) were engaged by
the European Investment Bank (EIB) to perform the study “Gibe Ill Hydropower Project,
Economic Financial and Technical Assessment (EFTA)” (Mott MacDonald & Sogreah, 2009).
This review “did not include a review of the environmental and social aspects and downstream
impacts in Kenya which are the subject of separate reviews” (ibid, Page iii).

The following excerpts, especially those on Turkana, are included:

e “...According to Salini, Gibe Il did not appear on the Ethiopia Master Plan due to the
inaccessible nature of the site....” (ibid, Volume 1, Page ii).

» “...this project has been fast tracked, and as such has not undergone the traditional studies
associated with a large hydro project....” (ibid).

* “..Some US$ 40 million of environmental and social impact mitigation costs are included for
Gibe Ill...” (ibid, Page vi).

* “...Itis worth noting that the downstream ESIA generally does not include costs for impacts
on Lake Turkana. Within the downstream ESIA the definition of the study area is defined for
the terrestrial and aquatic ecology as the “Omo River downstream of the dam site until its
mouth into Lake Turkana”. For the downstream area, mitigation measures make reference
to a fishery resources monitoring plan, which will monitor any changes to the aquatic
environment including Lake Turkana from construction of the reservoir upstream. The EFTA
Consultant recognises that AFDB has recently contracted a specialist to analyse and
research the Project’s potential impacts to Lake Turkana...” (ibid, p24).

* “...The Project cannot compromise adequate flows of water to Lake Turkana (currently under
study) by abstracting additional amounts water for downstream agriculture without carefully
studying and discussing its effect with relevant stakeholders...” (ibid, p38).

» “...the possibility of leakage from the Omo Basin to the rift valley is very remote...” (ibid,
Volume 2, p87).
e “...The groundwater has low salinity, lower than 500 mg/I total dissolved solids (TDS), except

in some deep aquifers and the lacustrine deposits of the lower Omo plain where active
evaporation and accumulation of fine sediments is common...” (ibid).

* “...There is also the risk posed by negative public perceptions of the project due to concerns
on the effect on Lake Turkana and the livelihood of the local population...” (ibid, Volume 3,
Page ii).

e “...The AFDB and EIB already recognise the risk posed by environmental and social issues
and have begun to address this with further studies...” (ibid, p14).

* “...The impact of the project on Lake Turkana is a main source of negative criticism. Lake
Turkana only receives limited mention in the ESIA and was not a focus for the ESIA studies
or public consultation and disclosure plan activities. The study that has recently been
initiated by AFDB to understand better the potential impacts should be useful for the project
staff to engage with individuals and NGOs who cite Lake Turkana as a major concern...”
(ibid, p15).

The study team clearly foresaw large-scale water abstraction for irrigation to be associated with
the Gibe Ill project, and the team considered it essential that impacts on Lake Turkana be
discussed with Kenya.
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African Development Bank: Hydrological Impacts on Lake Turkana,
November 2009 (Avery, 2009) & November 2010 (Avery, 2010)

The African Development Bank Draft Report entitled “Assessment of Hydrological Impacts of
Ethiopia’'s Omo Basin on Kenya’s Lake Turkana Water Levels” was presented in November
2009 (Avery, 2009).

This AFDB report was the first targeted hydrological study to have been done on Lake Turkana.
The report aimed to assist the AFDB’s mediation discussions with Friends of Lake Turkana
(FoLT). Friends of Lake Turkana (FoLT) had submitted an official complaint objecting to
AFDB’s intentions to provide finance for the Gibe Il power station. Previous studies have
alluded to impacts on Lake Turkana without providing any basis that can be used to assist
decision-making. The AFDB study aimed to overcome these deficiencies.

The AFDB report compiled all available data on the lake hydrology, and presented a
comprehensive baseline, including the lake’s all-important fisheries. The AFDB Report
established a water balance model based on satellite radar altimeter lake levels from 1992 to
date. This model was used to predict the effect of reduced lake inflows consequent upon
abstraction from the Omo River.

Based on modelling, the AFDB study confirmed that significant impacts were expected on Lake
Turkana due to Gibe Ill, and due to consequential large-scale irrigation opportunities. Such
impacts have been alluded to in previous studies, notably the 1996 Omo-Gibe Integrated Basin
Master Plan, but no attempt was made to quantify or discuss these impacts.

AFDB made extensive reference to the comprehensive Omo-Gibe Basin Master Plan. With the
Master Plan water demand forecasts as a basis, AFDB demonstrated that extrapolated very
long-term water consumption could cause lake levels to fall up to 40 metres. Thus the
disturbing future spectre of an “African Aral Sea” scenario emerged, with the lake reducing
potentially to two smaller more saline lakes.

The AFDB Report carried out extensive reviews of design documentation provided by the Gibe
Il dam team. AFDB noted that such studies were limited to the Omo River up to Lake Turkana,
and did not consider effects on the lake itself. The lake is in Kenya, and this was deemed by
the Gibe IIl design team to be beyond the project area of interest.

The AFDB Report stressed the dependance of the lake fisheries on the Omo hydrology, and
cited scientific references confirming that changes to the Omo hydrology / inflows would
inevitably adversely affect the lake fisheries, and hence would affect the livelihood of those
people dependant on fisheries.

This AFDB study was consolidated, incorporating valuable comments received from Friends of
Lake Turkana (FoLT) and a representative from the Kenya Marine & Fisheries Research
Institute (KMFRI). Whilst the Final Report and AFDB socio-economic studies were in progress,
the Ethiopian Government announced its financing agreement with Chinese banks on Gibe llI.
This announcement rendered the AFDB interest in the project redundant. This meant that the
AFDB studies were brought to a close, which was unfortunate, as there was no indication that
the new donors would require similar professional studies as a necessary pre-requisite to
participation.

AFDB’s Final Report on hydrology was dated November 2010. The concerns reported in
November 2009 remained the same (Avery, 2010). The 2010 Report also included key findings
from parallel studies initiated by AFDB in response to recommendations of the November 2009
report. These special studies covered fisheries, socio-economics, irrigation, and land use
change.
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In addition to the above hydrology report, AFDB also presented its “Socio-Economic Analysis
and Public Consultation of Lake Turkana Communities in Northern Kenya” (Kaijage & Nyagah,
2009; & 2010). Summary findings are presented later in this report.

African Development Bank: Draft Baseline Survey of Lake Turkana Basin,
Irrigation & Agriculture Component (Maina, AFDB, May 2010)

This draft report provided a baseline derived from existing Consultant’s and Kenya Government
reports. It covered the Turkwel, Kerio and Omo Basins. As with other reports at this time, the
large-scale irrigation plans in Lower Omo were not captured. This draft AFDB report anticipated
only 7,300 hectares of irrigated area downstream of Gibe lll, of which 5,000 hectares comprised
commercial plantation (mainly cotton — see Table 2 of Maina, 2010).

Maina’s draft AFDB Report repeated oft-quoted assessments on the Lake Turkana water
quality, as follows: “...The lake water is generally not suitable for drinking by either humans or
livestock. The water is characterised by high pH (8.6 - 10.6), high content of sodium and
potassium, and high content of total dissolved solids. The lake water also has high amounts of
silt and organisms. This makes the water not potable, not fit for long periods of livestock
watering and unfit for irrigation. The water quality is not homogeneous...” (Maina, 2010). The
above water assessment probably derives from Kenya's Range Management Handbook for
Turkana, which makes very similar statements.

A summary of findings was included in the Final AFDB Hydrological Impact Report (Avery,
2010).

Salini & Pietrangeli — Gibe Ill Impact on Lake Turkana Lake Levels, March
2010 (Salini & Pietrangeli, 2010)

This belated report for EEPCo finally addressed the impact on Lake Turkana levels, something
that every earlier EEPCo report had neglected. Judging by its timing, this report was produced
to pre-empt / counter the AFDB study findings. The AFDB findings had been produced in a
confidential report dated November 2009. The Salini & Pietrangeli report utilises the same
satellite data source and some curiously similar methodology. It would not be unreasonable to
assume that Salini & Pietrangeli had access to the AFDB Report, although this is not
acknowledged in the references they listed.

In its introduction, the Salini & Pietrangeli report states:

e “..The lake area is scarcely inhabited...” (ibid p2).
e “..the lake utilisations are mainly sightseeing and tourism (1,000 visitors in 1988),

recreation (sport fishing) and fisheries...” (ibid, p2). Local people would accord “fisheries”
top priority, certainly above “sightseeing, tourism and recreation”, plus the lake is used to

transport goods in an area lacking good road infrastructure.

e “...the runoffs regulated by Gibe Il are expected to sensibly reduce the lake level
fluctuations...” (ibid, p2). The use of the term “sensibly” implies there is a need to reduce
lake level fluctuations, but no references are cited to support this.

* “...The power plant regulation will reduce the annual oscillation of the water surface. This
effect is considered positive and may benefit the lacustrine habitat as a consequence of
more regulated river flows and consequently more stabilised lake levels...” (ibid, p2). Salini
& Pietrangeli calculated that the annual lake fluctuation of 0.95 metres would dampen to
0.25 metres (ibid, p38).

Ecologists will vigorously reject the above claims that the dampening effect on lake levels is
“positive”. It is well known that diversity is a consequence of natural variations, and that
regulation leads to diminished diversity. In effect, the “positive” hydrological effects claimed by
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the EIA reports will instead adversely affect the lake’s current diverse ecology (Avery, 2010,
citing Kolding).

The 2010 Salini & Pietrangeli report omitted to mention the effects of abstraction from the Omo
on lake levels. As pointed out earlier in this chapter, EEPCo’'s ESMP for Gibe Il stated that
“permanent availability of water with stable water levels” would allow for “development of
commercial irrigated agriculture” (Salini & Mid-Day, 2009b, p61). The consequential impacts
should have been included in Salini & Pietrangeli’'s 2010 report; as otherwise, the impacts of
Gibe Il are only partially and selectively assessed.

African Development Bank: Baseline Study of Lake Turkana: Limnology
and Fishery (Kamau, AFDB, 2010)

This draft report provided a baseline based on previous published data and Government
statistics. The report re-iterated the various aspects of lake ecology that would be affected by
Gibe lll, and states that the ecological releases must be assured.

The draft report’s conclusions were:

» “..There are major gaps in the limnological studies of the Lake Turkana which makes it
difficult to establish the current status of the general lake ecology and also the fisheries
potential of the lake...”

e “...0On the other hand the lake experiences a lot of challenges which are fundamentally
linked to the harsh climatic conditions of area. Although the potential of the fishery is not
known, its market chain is not well established to ensure maximum benefit to the local
community. The high percentage loss in fish catch exemplifies the poor development of the
fishery sector...”

e “...The fishery ecology is also delicate owing to the fact that it's not fully understood yet it's
known that the Omo River is critical to the maintenance of some fish species for their
breeding and population development. The increasing population in the Lake basin poses a
threat to the lake as well. As the population increases more people will venture into
fisheries. There is also the promotion of the fisheries by non-governmental organizations
due to the security it offers to the communities’ livelihoods...”

Key findings were incorporated in the Final AFDB Hydrological Impact Report (Avery, AFDB,
2010).

Sogreah Consultants — Independent Review of Gibe Ill ESIA, March 2010

The Sogreah Consultants’ report was entitled “Independent Review and studies regarding the
Environmental & Social Impact Assessments for the Gibe Il Hydropower Project” (ESIR Report
- Sogreah, 2010). This is a thorough report into the Omo Basin, with many similar findings
reported by AFDB and others. Like many other such reports, the report deals only superficially
with Lake Turkana. The report's most significant weakness lies in its under-estimation of the
potential for large-scale irrigation in Lower Omo. This means that the ESIR Consultant has
grossly under-estimated the overall impact of Gibe Ill on Lake Turkana.

Various useful excerpts are included below:

e “..The ESIR Consultant considers the Gibe Il project as a major opportunity to initiate the
economic development of the Lower Omo, one of the least developed region of Ethiopia...”
(Sogreah, 2010, Page a),
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e “...and recommends that any financial support to Gibe Il development is closely linked to
the simultaneous socio-economic development of the Lower Omo region, in order to
maximize the benefits from the river flow regulation... (ibid).

e “..The downstream impact zone (Omo river, Omo delta and eventually Lake Turkana) will
be more severely affected by the Project. The alteration of river hydrology, with a regulation
of the seasonal flows, will severely affect the flood recession agriculture practiced along the
riverbanks and in the flood plain by the local population. The suppression of the seasonal
submersion of the floodplain will also affect its ecosystems, particularly the grazing lands
fundamental for livestock and the spawning areas essential for fisheries. Overall, around
82,000 people could be affected...” (ibid).

e “...Furthermore, the reservoir impoundment may have also significant impacts on the
hydrology of Lake Turkana in Kenya, thereby raising trans-boundary concerns...” (ibid, p2).

e “...the issues involved on Lake Turkana are yet to be covered by an appropriate agreement
between the two countries...” (ibid, p4).
e “..Compared to the present situation, water losses for Lake Turkana during Gibe llI

operation will be limited to 20 Mm3/year from reservoir evaporation and 80 Mm3/year from
the irrigation of about 10,000 ha proposed in the ESIA-DS. This total of 100 Mm3/year
abstracted from the natural inflow to Lake Turkana (23,000 Mm3/year) represents only 0.4%
of the Lake’s annual inflow...” (ibid, Page d). Note that elsewhere, the ESIR Consultant
determined that 79,000 hectares of land would be “suitable” for irrigation — see below. The
ESIR Consultant was not made aware of the 175,000 hectare Kuraz scheme being planned
by the Ethiopia Sugar Development Corporation.

e “..The ESIR Consultant estimates that maximum 82,000 people are directly dependent on
the river, to various extents...” (ibid, p65). The ESIR Consultant was disputing claims by
ARWG that “at least 200,000 people are heavily dependant on the Omo” (ibid).

e The ESIR Consultant estimated there is almost 100,000 hectares of pasture in the four
relevant Weredas in the Lower Omo, and that “an estimated 16,000 people benefit from
natural flooding of pasture land from the river” (ibid, Page e).

e “..Land evaluation indicated that whilst there is no land presently highly suitable, there are
some 30,600 ha of ‘moderately suitable’ and 33,300 ha ‘marginally suitable’ land. 21,400
ha are now ‘unsuitable’. With remedial measures such as surface and subsoil drainage,
crevasse infilling and leaching with gypsum, provided these are economically viable, then
some 5,000 ha would become ‘highly, 60,000 ha ‘moderately’ and 14,000 ha ‘marginally’
suitable...” (ibid, p30). The total ‘suitable’ would be 79,000 ha. This is much larger than
the 10,000 ha referred to in the DS EIA, but still far short of the large-scale development
now taking place. The potential irrigation area in the Lower Omo in Figure [3] of Sogreah’s
report looks a replica of Figure 3 in Vol. XI, F2, of the Omo-Gibe Basin Master Plan.

* The ESIR Consultant makes a range of recommendations that agree with the earlier 2009
AFDB report (Avery, 2009). The principal criticism of the ESIR Consultant’s report lies in
the allowances for irrigation abstraction, which are inconsistent, and did not include the
large-scale plans of the Sugar Development Corporation and others. The 10,000 hectares
used by the ESIR Consultant for assessing the irrigation abstraction impact on Turkana is a
fraction of present day reality, and was even far less than the 79,000 hectares found
“suitable” in this same report — see above (Sogreah, p30). The omission of large-scale
irrigation is surprising as such development was reported to be an expected consequence
of Gibe Ill in the earlier EFTA Report (reviewed above). Sogreah was part of the team that
produced the EFTA Report.

Perhaps one of the most interesting parts of the ESIR Consultant’s report is the Consultant’s
discussion of an alternative to the proposed “ecological flood” releases from Gibe Ill. The
Consultant analyses the high costs of ecological releases in terms of power generation losses.
There is an understandable global scepticism attached to such releases, shared by this
Consultant. It is generally believed it will never happen, as it will be financially punitive.

Other reports have noted that the construction of Gibe IV will render the ecological releases
from Gibe Ill redundant (Avery, 2010). Furthermore, it will be obvious that flood releases will be
incompatible with the large-scale irrigation development now taking place along the banks of the
Lower Omo. Floods that spill from the Omo banks will damage the irrigation infrastructure, and
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this of course will be avoided. Hence, the entire discussion of ecological flood releases is
academic.

Sogreah offered an interesting alternative to ecological flood releases, namely a barrage on the
Lower Omo feeding a network of canals to replenish the groundwater stocks of the Lower Omo
flood plains and depressions. Of course, this alternative scheme to replenish the flood plains is
rendered redundant by the large-scale irrigation plans of the Ethiopian Government, which were
unknown to the ESIR Consultant. It was nonetheless an interesting suggestion, although the
quantity of water and effects on the lake were not mentioned.

Ethiopian Wildlife Conservation Authority — September 2011

In September 2011, the Ethiopian Wildlife Conservation Authority (EWCA) prepared its report
entitled “Existing Challenges: Plantation Development versus Wildlife Conservation in the Omo-
Tama-Mago Complex”.

The following extracts are notable:

» “...The lower Omo Valley of Southern Nation Nationalities and People Regional State
(SNNPRS) is one of the last unspoiled wilderness biodiversity hotspot areas located in the
southwest Ethiopia. Wildlife protected areas (WPASs) in the area include: Omo, Mago
National Parks, Tama and Chelbi Wildlife Reserves, Murule and Welishet Sala Controlled
Hunting Areas...”

» “...Currently, the WPAs in the lower Omo valley are under greater conservational problems
and the wildlife populations and their natural habitats have been negatively affected by a
combination of human activities including cattle grazing and poaching (illegal hunting) and
seasonal settlement...”

» “...The situation may become more serious due to the development of Kuraz sugar cane
development project...”

» The total area excised from National Parks and Reserves for sugar plantation was reported
by EWCA to be 135,285 hectares, broken down as follows:

“...Omo National Park:
«  1968: Established (4,068 km?).
e 2002: Land sought for sugar plantation (150,000 hectares) - see Figure 5
overleaf, p38.
« 2003: Re-demarcated, reduced to 3,438 km?, 63,000 hectares (630 km?) in SE
corner excised for sugar...”

“...Mago National Park:
e 1970: Established.
«  2003: Re-demarcated, reduced to 3,438 km?, 30,000 hectares (399 kmz) in SW
part of the park excised for sugar...” - see Figure 6 overleaf, p38.

“...Tama National Reserve:
«  1970: Established (1,472 km?).
* Located either side of Omo National Park, including the buffer zone between
Omo NP and Mago NP.
e 2008: Demarcated, 42,285 hectares (423 km2) on left bank of Omo excised for
sugar. This is the entire river frontage of the Reserve, and forms a barrier
separating the Reserve from Omo National Park...” - see Figure 7, on p39.
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Figure 5: Omo National Park with 63,000 hectares sugar farm excision
Source: EWCA 2011.

Figure 6: Mago National Park with 30,000 hectares sugar farm excision
Source: EWCA 2011.
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Figure 7: Tama Wildlife Reserve and 42,285 hectares “Left Command” sugar farm
excision

Source: EWCA, 2011.

Oakland Institute: Land investment deals and Lower Omo

In its “Land Deal Brief’” dated September 2011, the Oakland Institute addressed concerns
associated with accelerated commercial agricultural development in Lower Omo, citing abuses
and disregard for indigenous peoples, and large excisions from national parks. The Oakland
Institute urged action before it is too late. Various pertinent abstracts are included below:

“...Since 2003, Ethiopia’s Lower Omo Valley, one of the most culturally unique areas of Sub-
Saharan Africa, has been thrust into the international spotlight due to the launch of the
controversial Gibe Ill hydroelectric project. Unfortunately, the massive commercial agriculture
developments and resulting state sponsored human rights violations — all made possible by
Gibe Il dam — have escaped international attention...” (Oakland Institute, 2011).

The Oakland Institute stated: “...Since 2008, 350,000 ha of land has been earmarked for
commercial agricultural production in the Lower Omo Valley...” (ibid). The Oakland Institute
also reproduced tables and a map showing the breakdown and distribution of the various
agricultural schemes. These will be presented later in this report.

The Oakland Institute quoted the late Prime Minister Meles Zenawi, who in early 2011 summed
up as follows: “...In the coming five years there will be a very big irrigation project and related
agricultural development in this zone. | promise you that, even though this area is known as
backward in terms of civilisation, it will become an example of rapid development...” (ibid).

The Oakland Institute stated that 500,000 indigenous people “rely on the waters and adjacent
lands of the Omo River and Lake Turkana” (200,000 in Lower Omo; 300,000 in Turkana).
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The Oakland Institute referred to “human rights violations in the name of agricultural
development®, citing reports since early 2011 that “development of sugar plantation
infrastructure has been accompanied by abuse from the Ethiopian Defence Forces (EDF)
against local populations, instilling a sense of fear regarding any opposition to sugar plantation
plans”. The Oakland Institute stated that the EDF behaviour was consistent with discoveries by
journalists uncovering oppressive behaviour in other parts of Ethiopia.

The Oakland Institute included reference to “sacrificing national parks”, being the excisions from
the Omo and Mago National Parks, described earlier in this report in the EWCA Report. The
Oakland Institute referred to 130,000 hectares excised land, with a further 150,000 hectares
“prime natural habitat” being cleared for commercial agriculture, all with “detrimental impacts on
the livelihoods of the South Omo indigenous peoples”. The Oakland Institute referred to
“disregard for areas of outstanding ecological or cultural value as Ethiopia rushes to convert
land to industrial agriculture”. The Oakland Institute described this as “a travesty in the name of
development”, and expressed concerns that “without significant and timely intervention, the rich
cultural traditions of these people will be gone forever, raising immediate questions about their
future livelihoods and identity”.

The Oakland Institute quoted figures suggesting that 150,000 jobs will be created through sugar
plantation development, but considered this to be high (ibid).

14" World Lake Conference, Austin 2011 — Presentation on impacts on
Lake Turkana

UNEP invited the Consultant to present to the 14™ World Lake Conference, Austin, Texas, in
November 2011, within the Session entitled “Global Programs and Strategies on Assessment
and Management of Lakes and Their Basins: UNEP-ILEC Collaboration”. The presentation was
entitled “Hydrological Impacts of Ethiopia’'s Omo Basin on Kenya’s Lake Turkana” (Avery,
2011).

Background was presented for the Omo Basin and its cascade of development projects. Since
2009, the Gibe Il hydropower project has been the subject of a flurry of studies. The
presentation showed that recently emerging associated very large-scale commercial agriculture
development has raised concerns to a higher level.

The following consequences of Gibe Il and large-scale irrigation were reported at the
Conference:

» Gibe Il filling would alone cause an approximate 2-metre drop in Lake Turkana’'s water
level, possibly reducing the lake below the historic lowest lake level on record. There would
also be dampening of lake level cycles of fluctuation. Both the dampening of cycles, and
the reduction in lake level, would have disastrous consequences for lake fisheries
(Pers.Comm., Kolding, 2011). The lake level would recover in time, but the dampened
cycles would remain, hence the ecology would permanently change.

» The Kuraz Irrigation scheme crops will need 19% of the Omo’s annual flow. This amount of
water on its own will lead to a permanent 5-metre lake level drop based on an assumed flow
sequence 1993 - 2008 (which includes an unusual 1997 / 1998 El Nino). If this is combined
with Gibe Il filling, the lake level drop will be compounded. The situation will be further
compounded by the addition of other irrigation developments being promoted in the Lower
Omo.

The above findings have been revised in this report as the reported crop water usage provided
by the Sugar Development Corporation was the “net” crop water requirement and did not
include the losses that will occur when applying the water. As the Lower Omo is dry, windy and
hot, the losses will be appreciable.
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3.13 UNEP - Gibe lll impact on L. Turkana

UNEP prepared the following draft report in early 2012: “Ethiopia’s Gibe Il Dam: its Potential
Impact on Lake Turkana Water Levels” (UNEP, 2012).

A draft of this report has been circulated on the Internet, although the report evidently had not
completed its peer review (Pers.Comm.,UNEP). The reaction of various scientists to the UNEP
Report findings was extremely negative (Pers. Comms). The main points of comment are:

>

The UNEP report presents a hydrological model that predicts lake levels from satellite
derived rainfall and evaporation. This approach is an academic exercise insofar as Lake
Turkana is concerned as the lake levels are directly measured and do not need to be
derived through uncertain modeling. The AFDB studies did the reverse, which was to use
the known satellite derived lake level changes to derive the Omo river’s inflow sequence.
This was more useful as it was the Omo flows that are not measured. The UNEP report’s
science is interesting, but the report’s background research is poor, there was confusion
over catchment area, and it is puzzling that UNEP in 2012 is repeating impact studies
already reported by others three years ago. Instead of embarking on its own duplicate Gibe
Il impact studies, UNEP could instead have usefully carried forward detailed
recommendations of the AFDB and EIB studies.

UNEP provided a useful review of the Gibe Il site, but the UNEP report otherwise conveys
a surprising lack of on-the-ground familiarity. A photograph is included in the Executive
Summary purporting to be “overlooking Lake Turkana”, but the image is actually Lake Ziway
in Ethiopia.

The UNEP report to a large extent repeats findings reported by others in 2009, but
unfortunately draws wrong conclusions. The most unfortunate conclusion is the following:
“The variability in the lake levels due to regulated inflows after the dam is commissioned is
found to be within the lake’s natural variability”. This statement not only arises from partial
and selective analysis, but it is misleading and has precipitated written objections from
knowledgeable scientists (Pers.Comm.Kolding, 2012, to UNEP).

The UNEP report’'s above conclusion overlooks the fundamental ecological dependance of
the lake on the Omo River hydrological cycles, and the very significant detrimental
consequences of a change in the Omo River hydrological cycles on Lake Turkana’s
fisheries. These potentially dire consequences have been flagged up in earlier reports
(Pers.Comm. Kolding, 2011; Avery, 2009; & 2010).

The UNEP report’'s greatest omission is its failure to include the consequential impacts
arising from the large-scale irrigation downstream in Lower Omo. The irrigation plans were
announced in early 2011. The feasibility of downstream irrigation will depend on the
enhanced low flows consequent upon regulated releases from Gibe Ill, and later from Gibe
IV. The omission of consideration of this indirect impact of Gibe Il is puzzling, as warnings
about large-scale abstractions downstream have been made in previous reports, for
instance as early as Sogreah’s report in 2009, and AFDB’s report in 2009, plus enhanced
commercial irrigation downstream is specifically promoted in EEPCo’s Gibe Ill ESMP.
Furthermore the potential impact of these abstractions was presented during the UNEP /
ILEC Session of the 14th World Lake Conference in November 2011 (Avery, 2011).

In response to the various comments, UNEP appears to have put the report on hold, as it has
since not been formally presented. The report should either be expanded into a cumulative
impact assessment, or it should confine itself to an academic hydrological modelling exercise
unrelated to Gibe lII.
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3.14.2

KETRACO - ESIA of impact of Gibe lll on Lake Turkana’s ecosystem

Kenya — Ethiopia Power Line

In 2006, Kenya’s power utilities (Kengen & KPLC) signed a Memorandum of Understanding
(MoU) with Ethiopia’s power utility (EEPCo) for “joint development of generation facilities in
Ethiopia and interconnection of the two power systems” (EEPCo, 2006), and funding requests
were submitted to the African Development Bank.

Ethiopia’s Power Master Plan Update foresaw two possible “generation connection” points for
Kenya. The first was the Genale Dawa cascade (830 kilometres from Nairobi, generation
capacity 720 MW). The second was Gibe Il (1,200 kilometres from Nairobi, generation capacity
1,800 MW) (lbid). The vision of a powerline connecting Ethiopia to Kenya will open a gateway
for Ethiopia’s power to the southern and central African countries.

The Power Master Plan stated in 2006 that “the HVDC link with Kenya will be, at this current
stage, associated with the development of Gilgel Gibe Il power plant, as this plant is committed
to be in service by 2011”.

In June 2012, the International Development Association (IDA) of the World Bank and its
partners AFDB (African Development Bank) and AFD (French Development Agency) agreed to
finance the power transmission line from Sodo in Ethiopia to Kenya. This will involve
construction of 1,045 kilometres of bipolar 500KV HVDC overhead transmission line and towers
(World Bank, 2012). The length of the powerline differs in different documents.

An objection launched by the Friends of Lake Turkana is included in the press release included
in the Annexes (FoLT, 2012).

The World Bank Safeguards Appraisal (World Bank, 2012) does not mention that Gibe Il is the
power generation point that will feed the Sodo Sub-Station to which the Kenya powerline will
connect. Hence the Appraisal disregards the ongoing controversy shrouding Gibe Il (a project
World Bank declined to fund because its procurement procedures did not fulfil World Bank
guidelines).

Panafcon / DHV ESIA — Impact of Gibe Ill on L.Turkana, 2012

In 2010, the Kenya Electricity Transmission Co. Ltd. (KETRACO) issued its Terms of Reference
for the assignment described in the Data Sheet “Consultancy Services for Carrying out
Environmental & Social Impact Assessment of proposed Gibe Il Hydroelectric Power Project:
Downstream of Gibe Ill: Kenyan Perspective” dated July 2010 (KETRACO, 2010). These
Terms of Reference were drafted whilst the AFDB studies were still ongoing.

KETRACO is the Kenyan utility responsible for the proposed power transmission line from
Ethiopia to Kenya (project funded by World Bank, AFDB and the French Development Agency
(AFD). By commissioning an ESIA to look into the impacts of Gibe Ill on Lake Turkana,
KETRACO acknowledged that Gibe Ill is the “generation point” for the proposed powerline, and
recognised the concerns concerning Gibe Ill, and considered these should be subject to study.

The KETRACO ToR state the following (KETRACO, 2010):

“...An Environmental and Social Impact Assessment (ESIA) focusing on upstream dynamics
has been undertaken by the EEPCo. CESI of Italy and Mid-Day International (MDI) Consultants
carried out other studies in 2006. Other experts have criticized the Methodology and
conclusions of some of these studies. The project has commenced and the construction is on
going...”

“...Kenya has a legitimate concern with developments on the Omo River because it is a trans-
boundary resource. The Omo River is the only perennial tributary feeding the Lake and is
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estimated to provide at least 80% of its inflow. Despite this, the Government of Kenya was not
identified as a major stakeholder in the environmental and social impact assessment process.
As such the ESIA done by the Ethiopian Government concentrated on the Ethiopian side with
minimal mention on possible impacts on the Kenyan side...”

“...These Terms of Reference define the requirements for consultancy services for undertaking
a full Environmental and Social study for the proposed project on downstream of the Gibe llI
dam...” (KETRACO, ToR, Item 1.1, July 2010).

The KETRACO ToR included a summary of the World Bank Safeguard Policies in its Appendix
G, as follows:

» OP/BP 4.01 Environmental Assessment: This safeguard policy is triggered if “the
downstream perspective is likely to have potential (adverse) environmental risks and impacts
on its area of influence”. The safeguard policy states, “the Bank supports, and expects
borrowers to apply, a precautionary approach to natural resource management”.

> OP/BP 4.04 Natural Habitats: This safeguard policy is triggered if the project has the
potential to cause significant conversion (loss) or degradation of natural habitats whether
directly (through construction) or indirectly (through human activities induced by the Gibe IlI
Hydroelectric Power Project: Downstream Perspective).

» OP/BP 4.36 Forests: This safeguard policy is triggered where the project has potential
impact on the health of forests.

> OP 4.09 Pest Management: This safeguard policy is triggered by risks through increased
pesticide usage through the project.

» OP/BP 4.11 Physical Cultural: This safeguard policy is triggered where physical cultural
resources are threatened.

» OP/BP 4.10 Indigenous Peoples: This safeguard policy aims to “... foster full respect for the
dignity, human rights, and cultural uniqueness of indigenous peoples...”

» OP/BP 4.12 Involuntary Resettlement: This safeguard policy aims to minimise involuntary
resettlement.

> OP/BP 4.37 Safety of Dams: This safeguard policy states steps to be taken to ensure dam
safety.

» OP 7.60 International Water: This safeguard policy is triggered because the Gibe Il dam is
on the Omo River, which “flows through two or more states”. The policy strives to protect
relations between the Bank, its borrowers and the states.

» OP 7.60 Disputed Areas: This safeguard policy is triggered where the project is a “disputed
area’.

In 2011, KETRACO commissioned Kenyan Consultant Panafcon in association with
international Consultant DHV to undertake the study entitled: “The Impact of Gibe Ill on Lake
Turkana Ecosystem”. The scope of services largely replicates what was already done by AFDB
in 2009 and 2010.

The Final Report prepared by Consultants Panafcon / DHV is understood to have been
submitted in early 2012. At the time of writing this report, it had not been released into the
public domain.

The former AFDB Consultant met with the Panafcon / DHV team in February 2011, at their
invitation, and a copy of the AFDB Hydrological study was provided to the team after permission
was obtained from AFDB. The report was at the same time forwarded to KETRACO, as agreed
with the AFDB. No acknowledgement was received.

The former AFDB Consultant kept in touch with Panafcon / DHV, and was expecting to attend
the final stakeholder workshop. Panafcon / DHV advised that the Workshop was cancelled by
KETRACO, and Panafcon / DHV were instructed to instead submit their Final Report.
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UNESCO’s World Heritage Committee & IUCN - L. Turkana World Heritage
sites “endangered” by Gibe lll, 2012

Kenya’s Sibiloi and Central Island National Parks were inscribed in 1997 on the World Heritage
List as “Lake Turkana National Parks”. World Heritage status places conservation obligations
on Kenya (the State Party), and World Heritage Centre teams may periodically be invited by the
State Party to conduct missions to inspect and verify that obligations are being met.

In 2011, the World Heritage Centre (WHC) and IUCN jointly issued their warning that the Lake
Turkana National Parks (the property) might be endangered by developments in the Omo
Basin, in particular the Gibe Ill dam. The World Heritage Centre and IUCN requested cessation
of construction of Gibe Il dam on the Omo River pending reports from the State Parties of
Ethiopia and Kenya (WHC, 2011).

The State Parties issued their reports in 2012, and a World Heritage Centre / IUCN team was
invited on a fact-finding mission to Kenya. The team visited in March 2012, and later issued its
Mission Report in which the following was stated (WHC, 2012):

» “...0n 31 January 2012, a report was submitted by the State Party of Kenya in response to
Decision 35 COM 7B.3...” (UNESCO, 2012, p10).

» “...In the report, the State Party expresses its concern about the potential impacts of the
Gibe Il dam on the property and notes that it is of the opinion that no adequate scientific
proof has been provided by the State Party of Ethiopia that adequate mitigation measures
have been taken and that this has to be addressed urgently to avoid irreversible damage to
the property...”

» “...The report further notes that this issue is of trans-boundary nature and that a solution
has to be found together with the State Party of Ethiopia...”

» “...0n the same date, a report was also received from the State Party of Ethiopia in which it
notes that the Gibe Il dam will not result in consumptive use of water, and hence water
levels in Lake Turkana will return to normal once the reservoir is filled. It notes that
irrigation development is not part of the Gibe Ill project. It concludes that all Environmental
Impact Assessments (EIA) carried out indicate that the Gibe Ill dam will not have significant
impacts on the environment...” (ibid, p10-11).

The joint World Heritage Centre / IUCN team issued various suggestions, and their final
recommendation was that Lake Turkana National Parks be inscribed on the “List of World
Heritage in Danger”. The draft submitted to the Committee is included in Volume Il of this report
- Annexes. The final recommendation was however rejected by the Committee, and the team
has been instructed to arrange a fact-finding visit to Ethiopia. The invitation from Ethiopia is
awaited.

It is pertinent to emphasise that the World Heritage Centre / IUCN team is recognising the
significant impacts that will arise from Gibe |ll and the large-scale sugar development. It is also
significant to note that the State Party Ethiopia refrained from mentioning the consequence of
large-scale irrigation on “the property”. This means that the State Party’s response was
unfortunately selectively inconclusive, as Gibe Ill cannot be distanced from beneficial irrigation
downstream.

The Consultant played a role in providing information to the joint UNESCO WHC / IUCN team
during its Mission to Kenya in March 2012 (acknowledged in the UNESCO Mission Report). At
the invitation of the National Museums of Kenya, the Consultant made a presentation to a fact-
finding Stakeholders Workshop in Nairobi. Summary details are included in Volume Il of this
report - Annexes.
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Human Rights Watch — Abuses in Lower Omo Valley, June 2012

In June 2012, Human Rights Watch launched the following report in Nairobi:

“What Will Happen if Hunger Comes? Abuses against the Indigenous Peoples of Ethiopia’s
Lower Omo Valley” (Human Rights Watch, June 2012).

The Report includes the following summary:

» “...The Ethiopian government is forcibly displacing agro-pastoral indigenous communities
in the Lower Omo Valley to make way for 245,000 hectares of state-run sugar plantations,
linked to the development of the Gibe Il dam, which will provide much needed hydropower
to Ethiopia. The cost of this development to indigenous groups is massive: their farms are
being cleared, prime grazing land is being lost, and livelihoods are being decimated.
Government security forces are forcing them to move through violence and intimidation.
The Ethiopian government has failed to meaningfully consult, compensate, or discuss with
these communities alternative means of livelihoods...”

» “...Human Rights Watch calls on the Ethiopian government to suspend the construction of
Gibe Il and the associated sugar plantations until these projects can be carried out in a
manner that is consistent with national laws and international human rights standards.
Human Rights Watch also urges Ethiopia’s donors, including the World Bank, to press for
appropriate social and environmental impact assessments and calls on prospective
investors to refrain from any investment activities in areas where land title is contested until
all violations are investigated and remedied...” (Human Rights Watch, 2012).

In addition to seeking prosecution for human rights violations, the report repeats the findings of
previous reports concerning the recommendations for proper cumulative environmental and
social impact assessments that include full consultation. The most interesting contribution of
the report is its map showing the full extent of the proposed agricultural developments in the
Lower Omo. This map will be studied in more detail elsewhere in this report.

Ethiopia Sugar Corporation “Response to Accusations” — June 2012

In response to accusations made by Human Rights Watch (HRW), the Ethiopia Sugar
Corporation has stated:

e Coercion to force people to move is denied.

* HRW is reproducing data produced earlier by others, notably Survival International,
International Rivers, Oakland Institute.

* The potential sugar plantation area is 150,000 hectares, possibly extending to 175,000
hectares, not 245,000 hectares as stated by HRW.

The Sugar Corporation stated the following benefits would arise from the sugar project:

“...The people of the Lower Omo Valley had long been marginalized and deprived of any
development undertaking. Apart from living in a naturally endowed environment the people
have never been provided with education, health and other basic services and lived in a
harsh condition. Roads and other communication infrastructures are non-existent and they
have a very little contact with the outside world. With no education and no contact they
lived being victims of natural disasters and harmful cultural practices which gives them
nothing except remaining to be an amusement for foreign tourists. Presently the situation
is changing with the government’s policy to foster equitable distribution of resources to
citizens residing in any part of the country. Thus followed the introduction of development
activities to the region of which the sugar development project is one. Thanks to the sugar
development project institutions and infrastructures, which were non-existent in the past,
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have began to be in place. Roads, electricity, potable water, schools, health stations,
veterinary centres etc began to be available to the people. Even from the outset of the
project, 1,392 pastoralists, organized in SMEs, have managed to get job. Out of the above
pastoralists 249 youth have already been made permanent workers of the project. The
number will increase along the progress of the project. Moreover, the pastoralists will
benefit out of using by-products of sugar cane for animal feed and also start sedentary
farming which leads to zero-grazing system...”

In addition, 118,000 jobs will be created.

Summary of various report findings

The African Development Bank reports remain the only reports that considered the overall Omo
Basin water abstraction impacts on lake levels. The 2012 WHC / IUCN team cited the report
submitted to the AFDB as a key reference (in its Mission Report, UNESCO, 2012, citing Avery,
2010). The team recommended that the Lake Turkana National Parks be listed “endangered”
as a consequence of developments in the Omo Basin. The recommendation was rejected by
the World Heritage Committee which met in Russia in June / July 2012, and instead
recommended that a fact-finding mission be sent to Ethiopia first. The invitation to visit is
awaited, and UNESCO is pressing for this.

In contrast, the 2012 UNEP draft report does not mention the impact of the large-scale sugar
developments announced in the Ethiopian press in 2011. This conspicuous omission has been
noted by many scientists (Personal Communications) and has been reported by Human Rights
Watch (Human Rights Watch, 2012). The Panafcon / DHV report on Gibe IlI's impacts on Lake
Turkana has not been released by KETRACO, but is understood not to have included the
impact of large-scale sugar developments either (Pers.Comm, DHV).

There is an oft-quoted argument that the sugar developments are independent of Gibe Il
Such arguments deny reality, as large-scale irrigation abstractions can only be reliably
contemplated thanks to the regulated flow releases made possible by the substantial water
storage provisions of the lake that will be formed by Gibe Ill, and later by Gibe IV. The
Ethiopian Government’'s Omo-Gibe Basin Master Plan specifically stated that storage dams
were required to “uplift” the low flows of the rivers through “regulation”. This need is confirmed
by various Consultants reports (Avery, 2010; Mott MacDonald & Sogreah, 2009). Even
EEPCo’s Gibe Il ESMP has stated that regulated flows will provide the opportunity for
commercial agriculture downstream (Salini & Mid-Day, 2009).

It will also be shown in this report that the irrigation needs of the Kuraz sugar scheme will
otherwise empty the river of its natural flow during periods of low flows, a situation that is
environmentally and socially unacceptable. Such schemes should only be contemplated once
regulated flows are available, and the schemes should not commence without provision for
adequate compensation and ecological flow releases. A startling image of the river in February
2012 is included below. This shows the effect of diversion of water into the sugar scheme
upstream, with the river reduced to little more than a trickle, as the Gibe IIl storage is not yet
operational.
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Photo 1: Omo River downstream of the Kuraz irrigation intake - February 2012
Source: Human Rights Watch (Human Rights Watch, 2012).
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IRRIGATION WATER DEMAND IN THE OMO

Summary of reported irrigation potential water demands

This chapter includes an updated chronology of the various assessments of irrigation potential
in the Omo Basin. It expands what was presented in the study prepared for the AFDB (Avery,
2010).

Assessments of irrigation potential have varied wildly since 1990. A summary is included in
Table 1, with more detail provided in the sections that follow later in this chapter. Up to 445,320
hectares potential has been referred to.

Table 1: Published Omo irrigation potential

Date Area Source of data on irrigation | Comment on area encompassed within
hectares areas the Basin

1990 445,320 WAPCOS (1990) Omo-Gibe Basin

1992 250,000 | EVDSA Master Plan ToR Omo-Gibe Basin

1994 265,000 OBMP Reconnaissance Omo-Gibe Basin

1996 74,300 OBMP Medium scale ® Omo-Gibe Basin
31,780 OBMP Small scale ® Omo-Gibe Basin
106,080 Total Total

1997 445,300 FAO (1997) Omo-Gibe Basin

2004 348,000 World Bank (2004) Omo-Gibe Basin

2007 100,000 MoWR Omo-Gibe Basin

2007 67,928 IWMI (2007) Omo-Gibe Basin

2009 100,000 MoWR (Pers. Comm.) Omo-Gibe Basin

2009 153,000 CESI & Mid-Day (2009) Lower Omo

2010 79,000 Sogreah (2010) Lower Omo

2010 7,300 AFDB (Maina, 2010) Lower Omo

2011 | 175,000 ® | Sugar Corporation (Kuraz) Kuraz Scheme - Lower Omo

2011 445,501 Oakland Institute All Schemes — Lower Omo

2012 | 208,655 | Medium /Large - Table 9 Omo-Gibe Basin
31,780 @ Small-scale - Table 7

Notes on table:

Terms of Reference for Omo-Gibe Basin Master Plan total basin potential.

OBMP = Omo-Gibe Basin Master Plan (Woodroofe et al, 1996).

Reported by Bloomberg (data collected by W.Davison from the Sugar Corporation).
This study.

ARowbdb=

The Ethiopian Government’'s announcement in early 2011 of large-scale commercial irrigation
development in the Lower Omo increased the potential for water abstraction from the Omo by a
large margin, as this included large excisions from former protected areas (WPAs).

In addition, Kenya has recently announced plans for an irrigation development on the NW
shores of Lake Turkana at Todenyang (Daily Nation, August 2012), although the water source
has not been identified. The various other potential crop water usages have been estimated by
this study and have been included in the table.

L.Turkana & Lower Omo: Vol. | - Report 48 African Studies Centre — October 2012



4.2 WAPCOS, 1990

4.3

4.4

4.5

A desk study identified 445,320 hectares of prospective irrigation area within the Omo-Gibe
River Basin (WAPCOS, 1990).

FAO assessment, 1997

FAO presented the following assessments in the Omo-Gibe Basin area within Ethiopia:

1. Catchment area in Ethiopia 76,545 km? (FAO, 1997).

2. Omo-Gibe annual runoff 16.1 km3/yr (ibid).

3. Omo-Gibe Basin irrigation potential area 445,300 hectares (ibid).
4. Gross water requirement 4.01 km®/yr (ibid).

The above irrigation potential required 25% of the Omo-Gibe Basin’s annual runoff (ibid).

FAOQ further stated: “...While the total water requirement is only one-fourth the annual runoff, the
development of the irrigation potential would require important storage works...” (ibid). The unit
irrigation rate was however very low considering that the bulk of the irrigation would be in the
very dry Lower Omo. Hence the FAO estimated gross water requirement was too low for the
envisaged 445,300 hectares.

The lake that is created by Gibe Ill dam fulfils the storage requirement, and will be further
enhanced by Gibe IV’s storage.

World Bank Concept Paper, 2004

The World Bank Concept Paper stated: “...The Omo Basin in the southwest produces an annual
flow of some 17 BCM with considerable potential, estimated at 348,000 hectares...” (World
Bank, 2004).

IWMI report, 2007

This IWMI document summarises data on water resources and irrigation development in
Ethiopia.

Turkana is listed within the IWMI report’s tabulation of “lakes and reservoirs in Ethiopia”, but
with no basic hydrological data (the IWMI report’s Table 3).
IWMI presented the following data on the Omo-Gibe Basin:

e Catchment area 79,000 km? (IWMI, 2007, Table 2).
«  Runoff 16.6 km*/yr (ibid).
* Potential irrigable land 67,928 hectares (ibid).

The potential irrigable land is based on Ministry of Water Resources data and “this figure could
be much higher given the vast land area of lower Omo” (IWMI).
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4.6

MoWR data, 2009

In 2007, the Irrigation and Drainage Development Studies Department of Ethiopia’s Ministry of
Water Resources (MoWR) assessed the “irrigation potential” of the Omo Gibe Basin as 70,275
hectares (MoWR, 2007).

In 2009, AFDB reported “recent” communication between AFDB and MWR (Ministry of Water
Resources) giving the irrigation area to be in the region of 100,000 hectares (Pers.Comm,
AFDB / MWR, 2009 - reported within Avery, 2010).

The MoWR data did not foresee the 175,000 hectares Kuraz sugar development announced in
2011.

4.7 CESI SpA & Mid-Day International report, 2009

In their Gibe Il study, CESI Spa & Mid-Day (CESI, 2009) presented the irrigation area
information in Table 2 derived from “respective Wereda Agricultural and Rural Development
Offices”. The small-scale scheme data bears little correlation with the Omo-Gibe Master Plan.
The large-scale potential is 70% of the actual figure known today. The “existing” figures
compare poorly with other data presented later in Section 4.14 on p56.

Table 2: Irrigation schemes in the Omo Basin (after CESI SpA & Mid-Day)

Small-scale Irrigation Schemes Large-scale Irrigation Schemes
Existing hectares Potential hectares Existing hectares Potential hectares
667 10,100 - 142,900

Source: CESI SpA & Mid-day Int., Table 5.47, Report 300 ENV R CS 002C, 2009.

4.8 AFDB reports, 2009 - 2010

At the start of the AFDB studies in 2009, there was no new information on large-scale
agricultural development / irrigation. Data from MoWR provided an expectation of 100,000
hectares, which was similar to data presented by Sogreah in 2010 (see Avery, 2010, Section
1.5), but this figure is much less than the Lower Omo’s publicised agricultural development area
today.

A parallel AFDB irrigation study by Maina commissioned in 2010 (Maina, 2010) assessed the
water demand from 7,300 hectares only. This figure did not reflect the correct situation in the
entire basin, nor did it tally with the Master Plan expectations (Avery, 2010).

The final AFDB hydrological report (Avery, 2010) included a table of water demand forecasts
extracted from the Omo-Gibe Integrated Basin Master Plan (reproduced in Table 6, p54). The
bulk of the projected basin water demand was for irrigation, the equivalent approximate areas
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being 2009:75,000 hectares, 2024:106,400 hectares. The Master Plan did not anticipate that
areas of national parks would be excised and developed for agriculture. The Master Plan
studies were based on irrigation development taking place south of the Omo and Mago National
Parks only. Hence the Master Plan under-estimated areas compared to what has since
transpired.

4.9 Sogreah report, 2010

Consultants Sogreah assessed the existing population dependance on the waters of the Omo
River in the South Omo — see Table 3 below. Sogreah used satellite imagery to assess the
area of flood recession agriculture, and the Sogreah estimates are the bracketed numbers in
the following table’s Col.4. Sogreah estimated that 82,000 people depend directly on the river
(47% of the area’s population) — discussed in Section 3.9 on p35.

Table 3: South Omo population affected by Gibe Il

Wereda Affected Total Population Engaged Population Population
No. Population in flood Recession Engaged in Percentage
Kebeles / Agriculture Grazing Land | Dependant
Total No. Flooded by on Omo
Omo River River
Col.1 Col.2 Col.3 Col.4 Col.5 Col.6
Hamer 9/20 61,349 “2 13,000’ \ - 45%
(43,505) (< 200 ha)
Dasenech 11 /20 54,610 " 15,557 - 54%
(46,479)> | (4,000 — 5,000 ha)?
Nyangatom 3/35 28,695 12 1,793 " \ - 3%
(22,117) (<300 ha)
Selamago 40/ 42 28,888 22 35,929 , 15,159 94%
(19,332) (<200 ha)
Total 63 /107 173,542 66,279 " 15,159 47%
(131,433)

Notes on Table:

1: Sogreah, 2010 (p.34 of Sogreah’s report).

2: Agriconsulting et al, 2005 data (p.75, Table 3.15).

3: Flood recession areas estimated from satellite imagery (p.37 of Sogreah’s report)

Sogreah looked into potential irrigation areas downstream of Gibe Ill in the Lower Omo.
Sogreah concluded after review, that with “remedial measures”: 5,000 hectares out of 99,716
hectares is “highly suitable”, 60,000 hectares is “moderately suitable”, and 14,000 hectares is
“marginally suitable”.

Sogreah’s total 99,716 hectares is similar to the MWR figure of 100,000 hectares.

The Sogreah revised total “suitable” area was therefore 79,000 hectares (Sogreah, 2010). The
Sogreah assessment falls far short of what is actually happening, and did not include the areas
being excised from wildlife protections areas (WPAs) at that time.

Sogreah estimated about 100,000 hectares of “pastures” in the four listed Woredas in Lower
Omo. They estimated that 16,000 people benefit from grazing lands flooded by the Omo River.
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4.10 2011: The Oakland Institute report

The “land investment deals” reported in Table 4 below by the Oakland Institute were a
revelation when compared to recent expectations of irrigation development in the Omo Basin.
The Oakland Institute drew attention to the large national park excisions for sugar plantation
reported by the Ethiopian Wildlife Conservation Agency in 2011 (EWCA, 2011). A very much
larger area of land under irrigation was now in prospect, as excision from wildlife protection
areas (WPAs) for commercial agriculture was not anticipated by any of the earlier studies, nor
was such excision planned within the Basin Master Plan, for obvious reasons.

The Oakland Institute’s figures are far higher than the potential suitable area established by the
Master Plan and the recent Sogreah studies. Some inaccuracies in the Oakland Institute’s data
have since been reported, notably that the 245,000 hectares for sugar were corrected by the
Ethiopia Sugar Development Corporation to be a maximum 175,000 hectares.

Flintan presented data obtained from the Embassy of Ethiopia in Stockholm reproduced in
Table 5 overleaf, dated 2010 (see also map showing areas in Figure 11). The total area in
Table 5 is numerically comparable to the Oakland Institute’s data in Table 4, as it does not
include the excised areas from the Omo and Mago National Parks, and Tama Wildlife Reserve.
Although the land was “available for investment’, as stated above, the suitability for irrigable
agriculture is not clear from these figures, plus some of the land has since been allocated, for
instance South of Omo NP there is overlap with land since allocated to Kuraz Sugar Block 11l in
Figure 10.

Table 4: Land investment deals in South Omo

Table 1: Details of land investment deals in South Omo

Name Size (ha) Purpose Investor
Block 1 82,600 sugar State-owned
Block 2 81,250 sugar State-owned
Block 3 81,300 sugar State-owned
Daniel Fasil Bihon* 5,000 cotton and grains Diaspora
Lucci* 4,003 cotton Ethiopian
Mela* 5,000 cotton Ethiopian
Whitefield Cotton Farm* 10,000 cotton Indian

Reta* 2,137 cotton and grains Diaspora
Rahwa* 3,000 cotton and grains Ethiopian
Tsegaye Demose Ag Development* 1,000 cotton, sesame and soybean  Diaspora
Tamil Hadgu* 5,000 cotton, seeds Diaspora
Adama* 18,516 cotton Diaspora
Other agricultural investments 57,695 NA NA

Land available from Fed land bank 89,000
Total agricultural investment lands = 445,501
* contracts available at http://media.oaklandinstitute.org/land-deals-africa/ethiopia

Source of table: The Oakland Institute (Oakland, 2011).
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4.1

Table 5: Agricultural investment areas delineated in South Omo (after Flintan)

District Hectares Location
delineated
for
investment
Dasanech 76,409 West of Omo - Figure 11 (blue shaded SW corner)
Nyangatom 71,473 South of Omo NP - Figure 12
Hamer 16,292 South of Mago NP — see Figure 11, also Figure 10
South Ari 16,451 North of Jinka (blue shaded in Figure 10)
Total 180,625

Source: Table from Flintan (2011) — Source: Embassy of Ethiopia, Stockholm, 2010.
For map of the tabulated areas — see Figure 11 on p60.
Note: Nyangatom area S of Omo NP overlaps with Kuraz Sugar Block Il in Figure 10 on p59.

2012: Todenyang Irrigation Project & Kenya’s plans for irrigation

In August 2012, the Kenya Government announced its “20 billion shilling irrigation project at
Todenyang”. Kenya’s Daily Nation newspaper reported as follows (Relief Web dated 25 August
2012):

e “...Prime Minister Raila Odinga has launched a Todenyang Irrigation Scheme in Turkana
County, a project designed to promote irrigated agriculture integrated with livestock,
fisheries, aquaculture and ecotourism in the region.

* The success of the Kshs 20 billion project covering 10,000 hectares of Turkana dryland is
expected to improve food security and nutrition of the local population.

* The Israeli Ambassador to Kenya, His Excellency Gil Haskel and other officials from the
Embassy accompanied the Prime Minister to witness the progress of the initiative...”

The project is “designed to promote irrigated agriculture integrated with livestock, fisheries,
aquaculture and ecotourism in the region” (ibid).

The source of water for the project has not been mentioned.

The options for obtaining the fresh water needed for irrigation include the Omo River (abstracted
upstream of the zone of the saline influence of the lake water), rainwater