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1. INTRODUCTION

BACKGROUND

AES Nile Power (AESNP), a joint venture between AES Electric Ltd a UK wholly owned 
subsidiary of the AES Corporation (a US company), and Madhvani International of Uganda, 
has submitted a formal proposal to the Government of Uganda and the Uganda Electricity
Board (UEB) to develop a 250 MW hydroelectric power plant on the River Nile at Bujagali.

The project site is located at Dumbbell Island, near the source of the Victoria Nile in Uganda 
and about 2.5 km downstream from Bujagali Falls.  The project will comprise a 250 MW
Power Station housing 5 x 50 MW Kaplan turbine generation units with associated 30 m high 
embankment and spillway works.  The construction phase will involve diversion of the entire 
river flow either side of Dumbbell Island, firstly through the eastern channel (while the
western embankment and powerhouse are being constructed) and then through the western
channel, while the eastern embankment is being constructed).

In 1998, AESNP commissioned WS Atkins International to undertake an environmental
impact assessment of the proposed project.  This was carried out to comply with Ugandan
and International Finance Corporation (IFC) standards.  The Ugandan EIA procedures are
detailed in the guidance prepared by the National Environment Management Authority
(NEMA) in July 1997 and the Environmental Impact Assessment Regulations, 1998. The
World Bank/IFC requirements are detailed in their sectoral guidelines for hydropower
schemes (1990) and EIA studies (OP4.01). 

The final Environmental Impact Statement (EIS) was submitted to NEMA in March 1999.
Following a Public Hearing held in Jinja during August 1999, NEMA issued a Certificate of
Approval of Environmental Impact Assessment dated 1 November 1999.  Condition 5 of this 
approval stated that ‘AES Nile Power undertakes to [inter alia] meet all the technical
requirements with regard to control and regulation of water flows downstream to the dam,
and to meet any other requirements as will be prescribed by the Directorate of Water
Development with regard to hydrology of the Nile and other water quality concerns.  The
development of the project shall also be in conformity to international agreements applicable
to development of the nature proposed on the River Nile’.

In order to discharge its obligations under Condition 5 with respect to water quality, AESNP 
commissioned WS Atkins International to carry out a desk study to investigate the potential
for elevated suspended sediment (SS) concentrations downstream of the site during
construction.  It is during the construction phase that there will be greatest potential for inputs 
of SS to the River Nile.

This study is based upon river morphometry, hydrological and geotechnical data that have
been gathered during the Bujagali Feasibility Study and Environmental Impact Assessment.
The focus of the study is upon water quality in the reaches of the Victoria Nile between
Dumbbell Island and a point downstream of Kalagala Falls, some 18 km downstream.
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APPROACH TO THE STUDY

A three-stage approach has been used for carrying out the desk study, as follows:

(i) Collation of data on river physical characteristics (long and cross-sections),
river flows, existing water quality and potential sediment sources.

(ii) Calculation of the magnitude and duration of SS inputs to the Nile from each
identified source

(iii) Calculation of SS concentrations in the Nile downstream of the site.  This has 
used a simplified version of the MIKE 11 one-dimensional hydrodynamic
model, produced by the Danish Hydraulics Institute.

2. METHODOLOGY

DATA UTILISED AND ASSUMPTIONS

River Physical Characteristics

Longitudinal sections of the Nile giving river bed elevation between Owen Falls and
Kalagala Falls (approximately 18 km downstream of Dumbbell Island) were available from
the Bujagali Feasibility Study (Knight Piesold, 1998a; 1998b).  Downstream of Kalagala, the 
river slope for each subsequent 10 km reach was estimated from contours shown on 1:50,000 
scale topographic maps of the Nile Valley, which were based on aerial photography carried
out in 1998 as part of JICA-sponsored surveys.

Consultation with the Directorate of Water Development (Entebbe) indicated that no
bathymetric survey data are available for the Victoria Nile between Dumbbell Island and
Lake Kyoga.  The only relevant survey data were for river cross-sectional profile in the
vicinity of Dumbbell Island, collected in 1997 as part of the Feasibility Study (Knight
Piesold, 1998a, 1998b).  Cross-sections were not available further downstream.
Consequently, for the reach of the Nile between Dumbbell Island and Kalagala Falls, cross
sectional area was estimated based on channel widths shown on 1:50,000 scale topographic
maps, assuming the same cross sectional profile as had been reported for the Dumbbell Island 
area in the Feasibility Study.

Cross-sectional profiles used for the modelling exercise are included in Appendix A.

The channel morphometry and flow characteristics of the Nile change significantly
downstream of Kalagala Falls, with the river channel becoming less steep-sided, the gradient 
of the river decreasing and wetland areas appearing, mainly along the east bank.  For this
reason it was not considered appropriate to apply the Dumbbell Island channel cross-sections
further downstream than Kalagala Falls, which had been the original aim of the exercise.
This approach allowed the sediment load and deposition for the 18 km of river between
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Dumbbell Island and Kalagala to be estimated, which would give a good indication of
downstream load.

River Flow Data

River flow scenarios used for calculation of erosion, transport and deposition of SS were
based on those previously calculated for daily peak and average discharge from Owen Falls 
power station, after completion of the Owen Falls Extension (Table G.1).

Table G.1 – Daily average and peak flows from Owen Falls powerstations

Sluice Gate 
Operating
Condition

Daily Peak 
Turbine Flow 

(m3s)

Peak Sluice 
Gate Flow 

(m3/s)

Average
Sluice Gate 
Flow (m3/s)

Peak Flow 
Occurrence

Peak Flow 
(m3/s)

Owen Falls (260 MW)

Continuous 1407 670 670 Daily 2077

5/10 days 1407 1339 670 5/10 day 2746

Owen Falls (300 MW)

Continuous 1623 529 529 Daily 2152

5/10 days 1623 1058 529 5/10 day 2681

Data from Knight Piesold (1998b).

Existing Water Quality

The calculations carried out as part of this assessment enabled the increase in suspended
sediment load above the baseline situation to be estimated.  In order to set this increase in the 
context of the natural ‘baseline’ situation, it is necessary to have historical suspended
sediment data for the areas likely to be affected, i.e. the immediate Bujagali area and
downstream.  With this information the tolerance of species to any elevation in suspended
sediment concentration, and the importance of the downstream suspended sediment load can
be estimated.

Initial data from the baseline aquatic ecology and water quality surveys being undertaken on
the upper Victoria Nile by the Fisheries Research Institute (FIRI), Jinja, indicate that natural
concentrations in the period February to April 2000 were in the range of 2-14 mg/l.

Suspended sediment concentrations are measured regularly by the Directorate of Water
Development at Masindi Port, downstream of Lake Kyoga.  According to Norplan (1999), the 
average SS value measured at the surface, mid-depth and near-bottom is 8.67 mg/l.  The
difference in SS concentrations between the upper Victoria Nile and Masindi Port indicates
that considerable SS loss occurs between these two points.  This is most probably due to
sedimentation in Lake Kyoga itself, and in reaches of the Victoria Nile immediately upstream 
of Lake Kyoga, which are relatively wide and have a small gradient, and therefore are slow
flowing.



Bujagali Project Hydropower Facility EIA Appendix G

AES Nile Power 4 March, 2001

Sediment Sources

Inputs from inundated river banks

Increased erosion of the river banks as a result of raised water levels and localised increases
in flow velocity during diversion works represents a potentially significant source of
suspended sediment downstream of the construction site.

In order to estimate the importance of this source, data were required on the following:

• Depth of readily-suspendible material (silt, soil, sand and/or clay)

• Particle size distributions

• Extent of inundation

As part of the Feasibility Study (Knight Piesold, 1998a; 1998b) a total of 21 drillholes were 
installed on the river banks and islands in the vicinity of the proposed hydropower facilities.
Of these, nine were deemed to fall within the area to be inundated during the construction
phase.  The depth of suspendible material (silt, soil, sand and/or clay) at these nine drillholes 
was taken from records presented in Knight Piesold (1998b), and are outlined in Table G.2
below.

Table G.2– Depth of suspendible material at drillhole sites

Drillhole No. Eastings Northings Depth (m)

DH2 515081 55338 3.10

DH3 515244 55310 2.20

DH6 515739 55361 2.40

DH9 515750 55216 2.50

DH10 515176 55318 0.00

DH11 515182 55305 0.00

DH12 515132 55428 5.80

DH14 515222 55332 1.00

DH20 515585 54690 8.50

From the data presented in Table G.2, the average thickness of suspendible material in the 
area to be inundated during the construction phase was taken to be 2.83 m.

Particle size distributions were taken from interpretation of the description of drillhole logs
presented in Knight Piesold (1998b).  Material described in the logs as silt, clay/silt, clay,
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sand, gravel, cobbles or boulders was allocated to a particle size range (Table G.3) according 
to the table in Appendix D.2 of Knight Piesold (1998b).

Table G.3 – Particle size ranges of suspendible material

Fraction Size Range (mm)

Clay <0.0006

Clay/silt 0.0006-0.002

Silt 0.002-0.06

Sand 0.06-2

Gravel 2-60

Cobbles 60-200

Boulders >200

Total depth of each size fraction was calculated from information in the logs presented for
drillholes in the vicinity of Dumbbell Island, as follows.

Table G.4 – Depth of overburden size fractions  at drillhole sites near Dumbbell Island

Category DH2 DH3 DH6 DH9 DH10 DH11 DH12 DH14 DH20 Total
for 9 
DHs

% composition

Depth in metres

Clay 1.0 0.55 1.2 1.25 0.71 0.50 6.50 11.71 45.9

Clay/silt 1.05 1.1 2.15 8.4

Silt 0.59 0.59 2.3

Sand 2.55 2.0 4.55 17.8

Gravel 0.85 0.85 3.3

Cobbles 0 0.0

Boulders 1.05 0.55 1.2 1.25 1.10 0.50 5.65 22.2

The water level produced by maximum flows expected at the site during construction was
calculated in order to size the cofferdams and assess the safety of the site, as part of the
Feasibility Study (Knight Piesold, 1998b, Annexe B).  Following completion of the
installation of the first two turbines currently under construction at Owen Falls Extension
(OFE), daily peak generation flow through the two powerstations may amount to some 1400 
m3/s.  The flow resulting from an inflow event to Lake Victoria with a 1 in 100 year return
period has been estimated at 2000 m3/s.

Figures B12 and B13 from Knight Piesold (1998b) show water levels in the eastern and
western channels adjacent to Dumbbell Island, with the temporary diversion arrangements in
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place.  From comparison of the present and predicted water levels, it is apparent that the area 
of elevated water level will be confined to the vicinity of Dumbbell Island.  Key data used for 
calculation of suspended sediment load from this source are given in the table in Appendix B.

Inputs from cofferdam construction materials

It is anticipated that the hydropower development will be constructed in two stages.  In Stage 
1, the river will be diverted through the channel on the eastern side of Dumbbell Island by
construction of a cofferdam in the western channel at the upstream end of the island and a
second cofferdam at the downstream end.  The intervening area between the cofferdams will
be dewatered to allow construction of the embankment, power station and ancillary works.

During Stage 2, the Stage 1 cofferdams will be removed and the western channel reopened to 
allow water to pass through temporary ports constructed in the main spillway structure.  The 
eastern river channel will then be closed off by cofferdams at the upstream and downstream
end of Dumbbell Island.  Following dewatering, the final closure section of the embankment
will be constructed.

The cofferdams will comprise earth/rock embankments placed directly on the riverbed, which
is believed to be relatively free from alluvial deposits.  Initially, rockfill will be end-tipped
across the river channel, but it will be necessary to place large boulders or pre-cast concrete 
unit to effect final closure of the Stage 1 upstream cofferdam.  The cofferdams will be made 
watertight by placing an impervious earthfill blanket material on the waterside faces.

If this earthfill blanket material is eroded to any degree, it will represent a source of
suspended sediment to downstream reaches.  Data given by Knight Piesold (Alan Bates, pers. 
comm.) showed that about 120,000 tonnes of material will be used to form the coffer dam in 
the East Channel. The placement will occupy about 90 days and it is estimated that at most 
1% will be lost as input to the sediment load in the river. The average rate is therefore very
small. However, the maximum loss will occur shortly after each load of material is placed.
There will be a short period during which a portion of the placed material will be washed out 
and a pulse of sediment produced. For the purposes of estimating the resultant sediment load 
we have assumed that this period lasts 30 seconds.
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Table G.5 – Quantification of SS input from cofferdam earthfill blanket

Parameter Dimension

Mass of material to be placed 120,000 tonnes

Duration of placement works 90 days

Maximum loss proportion 1%

Average sediment load 0.4 g/sec

Material load each placement 15 tonnes

Washing period 30 seconds

Pulsed sediment load 5 kg/s

Inputs from the river bed

Bedrock is exposed at river level, and the riverbed is believed to be relatively free of alluvial
deposits (Knight Piesold, 1998a).  This is assumed to be due to the rapid river flow being
greater than the deposition velocity, thus preventing sedimentation on the riverbed.
Consequently, this potential source of suspended sediment is not considered to be important
in the context of other sources, and this factor is not included in subsequent calculations.

Figures used for calculation of the overall sediment load from the two identified sources are
included in Appendix B.

CALCULATION METHODS

Calculation of Flow Velocities

Sediment transport estimates required a longitudinal velocity profile. A simple one
dimensional model was set up in order to compute these.  Models of this type require cross 
sections at key points, inflows at the upstream boundaries and a downstream boundary
condition, as described above.  An inflow rate of 1000 m3/s was selected as being
representative of the long-term discharge at Ripon/Owen Falls (Knight Piesold, 1998b).

Particularly in view of the sensitivity of sediment movement to velocity the hydraulic model
should be calibrated. However, very little data was available and some locally observed
surface flow velocities were used as a guide.

The model was developed using the MIKE11 1D modelling system produced by the Danish
Hydraulics Institute.  During development it became clear that the cataracts have a strong
influence on water levels, and that as a result local velocities are very high.  The predicted
water levels are clearly too low and as a consequence the velocities predicted to occur in
between the cataracts are higher than indicated observations in the field.
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The model would be improved by modelling the cataracts as rough weirs and calibrating
these to obtain realistic water levels and velocities.  This was not possible within the scope of 
the present study, however we anticipate that the accuracy of the velocity distribution would 
improve should the model be upgraded in this way.

Calculation of Suspended Sediment Inputs

The present situation in the vicinity of Dumbbell Island is that river flow velocities are
sufficient to remove all of the overburden from submerged areas.  As the diversion will
locally increase flow velocities, it is assumed the all of the newly-submerged river banks will
be completely stripped of suspendible material within the first month of inundation.  The total
potential input has been input in the model at a constant rate over this one month period.  The 
instantaneous pulses of sediment into the river from placement of materials for coffer dams
has not been considered in this exercise, as this input represents a much smaller total load 
than that from diversion of the flow through each river channel in turn.

Calculation of In-River Suspended Sediment Concentrations

A steady state sediment transport model was developed.  Sediment grades in the construction
area range from clays (<0.06 μm) to cobbles and boulders.  Very fine sediments are generally 
‘cohesive’ while fractions larger than silts and sands are ‘non-cohesive’.  Electrostatic
interactions between cohesive sediment particles means that these sediments tend to
consolidate and thus behave differently to non-cohesive sediments.  For example small non-
cohesive sediment particles (e.g. sand) may have a lower critical erosive shear velocity
(above which particles will move into the water column) than either smaller cohesive
particles, or larger non-cohesive particles.  In order to simulate the complete range of
sediments both cohesive and non cohesive models were developed. 

For the fine fractions the model is based on critical velocities for erosion and deposition. The
erosion rate is dependent on an erodability parameter which ideally should be derived from
measurements. The deposition rate is a function of local concentration and settling velocities.
In the absence of these data default values cited in the MIKE 11 manual (DHI, 1992) were 
used (see Table G.6).

For fractions with particle diameter >1 mm a standard Ackers and White sediment (Ackers & 
White, 1973) model was used. The sediment mass flux is a function of a dimensionless grain
diameter and a sediment mobility factor.  The latter is a function of bed slope, water depth, 
local water velocity, shear velocity and grain diameter.  In the present model the sediment
carrying capacity for each sediment size fraction is computed for each cross-section of the 
river.  If this decreases for the next downstream cross section it is assumed that the difference 
has been deposited on the river bed.  There are no sediment calibration parameters as such
within this model as the forms of the empirical equations are fixed. 

The model assumes that in the reach below the dam construction site the sediment regime
was in equilibrium before the influence of any construction work.  This merely implies that
there is no erosion in this area and sediment transported from the construction site and then 
deposited remains stable and is not re-eroded.
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Since it was recognised that the velocities were generally very over predicted the complete
longitudinal velocity profile was scaled to be in line with observed data.

The hydraulic and sediment parameters used in the model are as follows:

Table G.6 – Hydraulic and sediment deposition parameters used in MIKE 11 model

Parameter Value

Sediment specific gravity 2.65

Mannings Number 0.030

Clay particle settling velocity 0.0005 m/s

Clay/silt particle settling velocity 0.001 m/s

Silt particle settling velocity 0.005 m/s

Erodability factor 0.005

The settling velocities and erodability parameter are taken from the 
MIKE11 Manual (DHI, 1992).

3. RESULTS

3.1 The MIKE 11 model was run assuming the sediment input outlined in Section 2, and 
assuming a constant discharge of 1000 m3/s at the upstream boundary of the model. Figure -
G.1 below shows the longitudinal distribution of water flow velocities and concentrations of a 
range of suspended fractions, from clay particles to boulders.
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Figure G.1 – Longitudinal profile of current velocity and suspended sediment 
concentration, between Dumbbell Island (0 m) and Kalagala Falls (18000 m)

Although no measured flow velocity data are available against which the model can be
calibrated or validated, the predicted velocities accord roughly with flow velocities estimated
from observations of water movements in the study reaches.  The largest peak that can be
seen in the longitudinal velocity profile represents Busowoko Falls.

Coarse sediment fractions are not transported downstream any significant distance, and
downstream of chainage 2000 m, the suspended concentrations of gravel, cobbles and
boulders are all zero, while elevated sand concentrations to not extend past chainage 7000 m.
However, the finer fractions (silt, silt/clay and clay) reach considerable distances
downstream, and the concentrations of the finer fractions barely reduced even at the
downstream limit of the model, approximately 18 km downstream of Dumbbell Island.  The 
implication of this is that the coarser particles will be deposited on the river bed immediately
downstream of Dumbbell Island, while the majority of finer particles will be transported at
least 18 km downstream.

For a flow of 1000 m3/s channelled only down one side of Dumbbell Island, the load
generated by additional bank inundation and erosion is 33.1 kg/s.  For a storm flow
channelled down one side of 2000 m3/s the load with one coffer dam in place is an additional 
26 kg/s, resulting in a calculated additional increase in SS of 12.8 mg/l immediately
downstream.  Concentrations of the sum of the fine fractions does not exceed 33.1 mg/l.

Suspended Sediments - 1000 cumec River Flow

0

2

4

6

8

10

12

14

16

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

Distance from upstream of Dumbell Island

C
on

ce
nt

ra
tio

n 
m

g/
l

0

0.2

0.4

0.6

0.8

1

1.2

1.4

V
el

oc
ity

 m
/s

ec

Clay Clay/Silt Silt Sand Velocity



Bujagali Project Hydropower Facility EIA Appendix G

AES Nile Power 11 March, 2001

The total material placed for a coffer dam will be approximately 120,000 m3.  If it is assumed 
that 1% is lost downstream during the 90 days required for placement, then an average
increase in SS concentration of 0.41 mg/l will result.  However, this assumes a constant
sediment input rate, which is unlikely to occur in practice.

In practice there will be a pulse of sediment input as each load of material is placed and then 
washed by the flow. Even if it assumed that each load is washed out in 10 seconds, the
downstream load of sediment amounts to only 40 kg/s for this short period of time.  This 
material will be dispersed downstream and concentrations will be reduced from the initial
cross sectional average of about 40 mg/l.

It should be borne in mind that the loads from the two identified sediment sources will not
occur simultaneously, therefore the maximum calculated increase in SS immediately
downstream does not exceed 46 mg/l. 

4.     CONCLUSIONS

This desk study of water quality impacts downstream of the Dumbbell Island site has
indicated that there will be releases of small quantities of suspended sediment into the Nile as 
a result of construction activities.  The main activity responsible for this release will be
diversion of the river flow either side of Dumbbell Island as the two sections of the
embankment are constructed.  This will inundate an estimated area of some 60,800 m2 of
river bank, and the flow velocities in the area of the diversion are predicted to be sufficiently
rapid to cause en elevated suspended sediment concentration of up to 33 mg/l immediately
downstream of the works.  Increased erosion of the river bed and of the earth facing on the 
coffer dams are predicted to cause relatively minor suspended sediment inputs.

A simple MIKE 11 model of the 18 km stretch of the Nile downstream of Dumbbell Island 
was constructed using longitudinal profiles reported in the Bujagali Feasibility Study and
taken from 1:50,000 scale topographic maps.  A limited number of channel cross-sections
were available from the feasibility study, and in the absence of further measured profiles for 
the downstream section of the model, these profiles were also assumed to apply downstream.
Given the abrupt change in channel morphometry downstream of Kalagala Falls, it was not
considered appropriate to extend the model further downstream without direct measurements 
of the channel profile.

The sediment transport model predicted that the coarsest sediment fractions (gravel particles
and larger) will settle out of the water column within 2 km of Dumbbell Island and sand
particles will settle out within 7 km.  However, finer particles (< 1 mm, i.e. silt, silt/clay and 
clay) are predicted to be transported through the length of the modelled reach of the river,
with only a small change in concentration within the 18 km below the site.

It should be borne in mind that the loads from the two identified sediment sources will not
occur simultaneously, therefore the maximum calculated increase in SS immediately
downstream does not exceed 46 mg/l.  Although the worst-case SS inputs appear high against 
a baseline of up to 14 mg/l, the resultant SS concentration is still much less than published
thresholds for impacts on freshwater fish species (e.g. 100 mg/l, Alabaster and Lloyd, 1982).
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Consequently, the scope for adverse effects appears to be insignificant, either in the
immediate vicinity of the construction site, or further downstream.
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Appendix A.

River Channel Profiles
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Chainage from u/s Dumbbell Is 0 m

Eastings Northings
Left Bank Peg: 516600 54200
Right Bank Peg 516900 54500

Distance across c/s 
(m) Elevation (mASL)

0 1114 1.00
24 1113 1.00
45 1112 1.00
65 1111 1.00
67 1110 1.00
73 1109 1.00
77 1108 1.00
82 1107 1.00
84 1106 1.00
87 1105 1.00
92 1104 1.00
96 1103 1.00
100 1102 1.00
103 1102 1.00
105 1100 1.00
107 1098 1.00 Waterline
125 1092 1.00
160 1089 1.00
190 1086 1.00
215 1085 1.00
245 1086 1.00
278 1089 1.00
300 1095 1.00
323 1098 1.00 Waterline
330 1099 1.00
336 1100 1.00
338 1101 1.00
341 1102 1.00
343 1103 1.00
346 1104 1.00
349 1105 1.00
351 1106 1.00
353 1107 1.00
355 1108 1.00
358 1109 1.00
362 1110 1.00
414 1126 1.00

Note: C/S 1 and C/S 3 profiles below waterline estimated from C/S 40 profile, due to absence of collected dated in this reach.

C/S 1 (Whole river flow, upstream of 
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 3
Chainage from u/s Dumbb 334 m

Eastings Northings
Left Bank Peg: 516400 54400
Right Bank Peg 516600 54800

Distance across 
c/s (m) Elevation (mASL)

0 1100 1.00
4 1099 1.00
7 1098 1.00

11 1097 1.00
15 1096 1.00
38 1095 1.00 Waterline
60 1092 1.00

100 1089 1.00
125 1087 1.00
145 1086 1.00
175 1085 1.00
200 1085 1.00
220 1085 1.00
250 1087 1.00
275 1089 1.00
300 1092 1.00
323 1095 1.00 Waterline
352 1096 1.00
355 1097 1.00
380 1106 1.00
410 1122 1.00
422 1126 1.00
450 1126.6 1.00

C/S 3 (Whole river flow, upstream of 
Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 19
Chainage from u/s Dumbb 944 m

Eastings Northings
Left Bank Peg: 516000 54500
Right Bank Peg 515800 54800

Distance
across c/s (m) Elevation (mASL)

0 1112.4 1.00
15 1112 1.00
34 1112 1.00
58 1112.2 1.00
71 1112 1.00
82 1111 1.00
89 1110 1.00
94 1105 1.00

100 1100 1.00
105 1097 1.00
108 1095 1.00 Waterline
148 1094 1.00
154 1093 1.00
158 1092 1.00
162 1092 1.00
165 1090 1.00
168 1089 1.00
171 1088 1.00
175 1087 1.00
185 1086 1.00
192 1087 1.00
200 1089 1.00
203 1090 1.00
215 1094 1.00
218 1095 1.00 Waterline
224 1100 1.00
236 1105 1.00
243 1109 1.00
259 1109 1.00
300 1105 1.00
362 1102 1.00

Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 20
Chainage from u/s Dumbbell Island 1064 m

C/S 19 (part river flow - West of 
Dumbbell Island)
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Eastings Northings
Left Bank Peg: 515800 54500
Right Bank Peg 515800 54700

Distance across
c/s (m)

Elevation (mASL)

0 1114.9 1.00
15 1114 1.00
20 1113 1.00
22 1112 1.00
24 1111 1.00
25 1110 1.00
26 1109 1.00
27 1108 1.00
28 1107 1.00

29.5 1106 1.00
31 1105 1.00
32 1104 1.00
33 1103 1.00
34 1102 1.00
35 1101 1.00
36 1100 1.00
37 1099 1.00
38 1098 1.00
39 1097 1.00
40 1096 1.00 Waterline
41 1095 1.00
45 1094 1.00
49 1093 1.00
55 1092 1.00
60 1091 1.00
63 1090 1.00
69 1089 1.00
75 1088 1.00
82 1087 1.00
85 1086 1.00
88 1087 1.00
92 1088 1.00
95 1089 1.00

100 1090 1.00
106 1091 1.00
112 1092 1.00
117 1093 1.00
122 1094 1.00
128 1095 1.00
143 1096 1.00 Waterline
152 1100 1.00
161 1105 1.00
174 1109 1.00
194 1109 1.00
200 1108.5 1.00

C/S 20 (part river flow - West of 
Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 21
Chainage from u/s Du 1188 m

Eastings Northings
Left Bank Peg: 515600 54500
Right Bank Peg 515800 54700

Distance across 
c/s (m) Elevation (mASL)

0 1116.7 1.00
16 1116 1.00
27 1115 1.00
33 1110 1.00
42 1105 1.00
49 1100 1.00
59 1094.5 1.00 Waterline
65 1094 1.00
71 1093 1.00
76 1092 1.00
80 1091 1.00
84 1090 1.00
89 1089 1.00
94 1088 1.00
99 1087 1.00
104 1086 1.00
115 1085 1.00
125 1086 1.00
132 1087 1.00
137 1088 1.00
142 1089 1.00
144 1090 1.00
171 1093 1.00
200 1094.5 1.00 Waterline
209 1100 1.00
217 1105 1.00
229 1109 1.00
282 1108.5 1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

C/S 21 (part river flow - West of 
Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 30
Chainage from u/s Dumb 1364 m

Eastings Northings
Left Bank Peg: 515600 55000
Right Bank Peg 515800 55200

Distance
across c/s (m) Elevation (mASL)

0 1104.4 1.00
32 13 1104 1.00

1 17 1100 1.00
1 21 1095 1.00
3 24 1094 1.00 Waterline
3 27 1093 1.00
9 36 1092 1.00

12 48 1091 1.00
11 59 1090 1.00
11 70 1089 1.00
11 81 1088 1.00
20 121 1090 1.00

6 132 1088 1.00
3 142 1085 1.00
4 160 1080 1.00
8 175 1078 1.00
5 195 1082 1.00
3 205 1085 1.00
3 211 1087 1.00
3 221 1090 1.00
3 232 1094 1.00 Waterline
8 240 1095 1.00

10 260 1097 1.00
16 276 1098 1.00

5 285 1100 1.00

C/S 30 (part river flow - East of 
Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 31
Chainage from u/s Dumbb 1799 m

Eastings Northings
Left Bank Peg: 515400 55400
Right Bank Peg 515600 55600

Distance across 
c/s (m) Elevation (mASL)

0 1104.8 1.00
160 32 1105 1.00

#DIV/0! 52 1105 1.00
9 61 1104 1.00
2 63 1103 1.00
3 72 1100 1.00

1.8 81 1095 1.00
13 94 1094 1.00
5 99 1093 1.00
3 102 1092 1.00

1.5 105 1090 1.00 Waterline
1.8 114 1085 1.00
1.5 120 1081 1.00

2 122 1080 1.00
3 125 1081 1.00
7 132 1082 1.00
6 138 1083 1.00
7 145 1084 1.00
7 152 1085 1.00
8 160 1086 1.00

7.5 175 1088 1.00
11 186 1089 1.00
4 190 1090 1.00 Waterline
5 195 1091 1.00
2 203 1095 1.00

1.6 211 1100 1.00
4.8 235 1105 1.00

#DIV/0! 262 1105 1.00
1.8 271 1100 1.00
6.5 284 1098 1.00

C/S 31 (part river flow - East of Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 40
Chainage from u/s Dumbb 2129

Eastings Northings
Left Bank Peg: 515200 55700
Right Bank Peg 515400 55800
Water surface level: 1090 m

S
Distance

across c/s (m) Elevation (mASL)
0 1104 1.00

8 8 1103 1.00
1 11 1100 1.00
1 16 1095 1.00

0.8 20 1090 1.00 Waterline
2 22 1089 1.00
4 26 1088 1.00
6 32 1087 1.00
4 36 1086 1.00
5 41 1085 1.00
4 45 1084 1.00

2.25 54 1080 1.00
1.8 63 1075 1.00

6.0006 69 1074 1.00
190000 88 1074 1.00

14 102 1075 1.00
3 105 1076 1.00
3 108 1077 1.00
4 112 1078 1.00

3.5 119 1080 1.00
2.75 130 1084 1.00
8.75 165 1088 1.00

23 188 1089 1.00
12 200 1090 1.00 Waterline

2.8 214 1095 1.00
0.571429 222 1109 1.00

C/S 40 (whole river flow, immediately 
downstream of Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 50
Chainage from u/s Dumbb 13100 (between Bukasa & Nabukosi)

Eastings Northings cl Eastingscl Northings
Left Bank Peg: 508000 63000
Right Bank Peg 508300 63250 508150 63125
Water surface level 1072

Distance across 
c/s (m) Elevation (mASL)

0 1086 1.00
8 1085 1.00
11 1082 1.00
16 1077 1.00
20 1072 1.00 Waterline
22 1071 1.00
26 1070 1.00
32 1069 1.00
36 1068 1.00
41 1067 1.00
45 1066 1.00
54 1062 1.00
63 1057 1.00
69 1056 1.00
88 1056 1.00

102 1057 1.00
105 1058 1.00
108 1059 1.00
112 1060 1.00
119 1062 1.00
130 1066 1.00
165 1070 1.00
188 1071 1.00
200 1072 1.00 Waterline
214 1077 1.00
222 1091 1.00

C/S 50 (whole river flow, 11 km downstream of
Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 60
Chainage from u/s Dumbbe 32129 m (between Kiteredde & Bukasa)

Eastings Northings
Left Bank Peg: 505300 82200
Right Bank Peg 506150 82400

Distance across 
c/s (m) Elevation (mASL)

0 1061 1.00
8 1060 1.00

11 1057 1.00
16 1052 1.00
20 1047 1.00 Waterline
22 1046 1.00
26 1045 1.00
32 1044 1.00
36 1043 1.00
41 1042 1.00
45 1041 1.00
54 1037 1.00
63 1032 1.00
69 1031 1.00
88 1031 1.00
102 1032 1.00
105 1033 1.00
108 1034 1.00
112 1035 1.00
119 1037 1.00
130 1041 1.00
165 1045 1.00
188 1046 1.00
200 1047 1.00 Waterline
214 1052 1.00
222 1066 1.00

C/S 60 (whole river flow, 30 km downstream of 
Dumbbell Island)
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Bujagali Hydropower Project, Uganda
Siltation Study

Cross-section No: 2
Chainage (left bank): 141 m

Eastings Northings
Left Bank Peg: 516500 54300
Right Bank Peg 516800 54600

Distance
across c/s (m)

Elevation (mASL)

0 1113
25 1112
37 1111
56 1110
60 1109
63 1108
65 1107
68 1106
70 1105
72 1104
74 1103
76 1102
80 1101
85 1101
87 1102

104 1102
109 1101
115 1100
118 1099
120 1098
122 1097 LB (main channel)
168 1097
228 1097.5
250 1098 RB (main channel)
270 1106
296 1098 bank (island)
306 1098 bank (island)
311 1099
323 1100
325 1101
327 1102
328 1103
329 1104
331 1105
377 1124
408 1127
424 1128 (RBP)

C/S 2
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Status Report from UIA 

























 
 

 
 
 
 

Appendix G.3 
Greenhouse Gas Study 
(Source: Appendix G.4 - AESNP Hydropower Facility 

EIA, March 2001) 
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BUJAGALI  HEPP - CO2 EMISSION

Egon Failer
Lahmeyer International, Germany

This paper examines the Bujagali Hydroelectric Power Project (HEPP) in
and provides the basis for an assessment of its contribution to controlling the
emission of CO1 while generating ‘low priced and reliable energy to support

economic growth. The CO2 emissions resulting from the project’s construction

activities and the decomposition of biomass in the project reservoir are
quantified and compared with the potential CO2 emissions from generating the

same electrical energy through burning fossil fuels. The comparison shows
the generation of electrical energy at Bujagali will release over its life time
125 to 250 times less CO2 into the atmosphere than generation through

fossil fuels. The implementation of the Bujagali HEPP is thus consistent with
Uganda’s response to global environmental concern, particularly those related
global warming.

2. THE CO2 EMISSION BY THE BUJAGALI HEPP

The CO2 emission associated with a hydroelectric power project are those

produced during the manufacture and construction of the project structures
equipment and those produced by slowly decomposing biomass in the
during the project’s lifetime.

2.1 CO1 Emission related to Construction

It is well known that ‘the implementation of a hydroelectric powerplant involves
considerable construction activities and large quantities of construction
materials which, in turn, require a large energy input. For the construction of
Bujagali HEPP the required quantities of major construction materials and
consumables are summarized in Table 1.

Table 1: Quantities of major Construction Materials and Consumables

MATERIALS / CONSTRUCTION

Civil Works

Soil Excavation/Fill

Rock Excavation/Fill

Concrete

Reinforcement Steel

QUANTITIES

225,000 m3

700,000 m3

235,000 m3

23,000 tons

http:liwww.bujagali.comkco2.htm 25/01/01
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Diesel Fuel

Eleciro-Mechanical Equipment

Steel

13,000 tons

3.000 tons

Based on the volume of concrete and other construction activities such as
grouting, shotcreting, etc. a cement requirement of about 75,000 tons is
calculated. The production of one ton of cement requires approximately 4 GJ
energy. Hence the energy input for all concrete works results in approximately
300,000 GJ.

The weight of reinforcement steel, hydraulic steel structures and steel for the
electro-mechanical equipment totals about 26,000 tons. It takes approximately
GJ of energy to produce one ton of steel. Therefore, the energy input into steel
and equipment is about 1.04 million GJ.

The energy requirement for the excavation, transport and placing of soil and
rock material is covered under the diesel fuel requirements of 13,000 tons.

If it is assumed that the energy required to produce the cement and steel is
generated by a thermal mix as described below (lignite/coal/oil/gas =
per cent) then some 47,850 tons of lignite, 11,550 tons of coal, 8,170 tons of oil
and 7,610 tons of gas would be needed. The burning of these fossil fuels
ultimately lead to a CO2 emission of approximately 120,900 tons.

The burning of 13,000 tons diesel fuel will result in a CO2 emission of about

42,000 tons. The total emission of CO2 associated with the construction of the

Bujagali HEPP will thus be approximately 162,900 tons.

2.2 CO2 Emission caused by the Biomass with the future reservoir

The Bujagali HEPP will inundate a gross area of about 430 ha, which, after
exclusion of the existing river channel, will result in a net area of about 155 ha
land. Addition of some 155 ha, which is also required for the project

works, results in a conservative estimate of affected area totalling about 260

According to literature the biomass of forest (10 to 20 years of age) is in the
order of 400 t/ha dry weight. In order to derive at conservative values it is
assumed that 50 % of the inundated land is covered with forest although most
the land is used for agricultural purposes. Based on this conservative
assumption a total biomass of about 52,000 tons (dry weight) is estimated.

All living plants grow by absorbing water and carbon dioxide to form reserves
carbohydrate, known as biomass. This process is fuelled  by sunlight and is
termed photosynthesis. In simple terms the process is as follows:

http://www.bujagali.comkco2.htm 25/01/01
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6 CO, + 6 H,O > C,H,,O,  + 6 O,^

When plants die, decomposition by oxidation takes places which is the
photosynthesis process in reverse:

C,H,,O,  + 6 0, > 6 CO, + 6 H,O

The same amount of CO1 absorbed during photosynthesis is released during

complete oxidation of the biomass.

By considering molar weights, one ton of carbohydrate produces 1.47 tons of
carbon dioxide during complete decomposition as follows:

180g C,H,,Oe  + 192g 0, = 2649 CO, A + 108g Hz0

1 t C,H,,O,  + 1.07 t 0, = 1.47 CO, h + 0.6 H,O

Using the same relationship on the total estimated quantity of biomass
by the Bujagali HEPP the decomposition of the biomass in the reservoir area
could lead to a maximum CO? emission of about 76,500 tons.

2.3 The total CO2 Emission of the Bujagali HEPP

Approximately 162,900 tons of CO2 will be produced with the construction of

Bujagali HEPP. The CO* emission associated with the decomposition of the

biomass located in the reservoir is estimated to be approximately 76,500 tons.
Thus the implementation of Bujagali HEPP will lead to a total CO? emission of

about 240,000 tons.

The following section quantifies the CO1 emissions resulting from generating

same average energy as Bujagali but by burning fossil fuels.

3. THE CO2 EMISSION BY THERMAL POWERPLANTS

Present thermal plant technology does not include the recovery of carbon
dioxide from flue gases. Hence the carbon content of the fuel and the
characteristics of the thermal plant are the governing parameters in
CO? emission levels. The following formula may be used to compute the CO2

emission from fossil fuels:

COZ=Ax(B+CxHV)

http://www.bujagali.comkco2.htm 25/01/01
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Where:

co2 = emission of CO2 in metric tons per ton of fuel

A = multiplier for indirect emissions (exploration,

B, C = regression constants for the particular type of fuel

HV = lower calorific value of fuel in GJlton

Typical CO2 emissions for various type of fossil fuel are shown in Table 2.

Approximate COP values per MWh delivered to the grid would be as shown in

Table 3 for various types of powerplant.

Table 2: Typical CO, Emissions for various Type of Fuel

Fuel Type A B C
HV co2

(GJ/ton fuel) (ton/ton fuel)

Lignite 1.08 0.20090 0.08693 7 0.87

Coal 1.06 0.20090 0.08693 29 2.90

Oil 1.04 2.50291 0.01494 41 3.24

Gas 1.01 0.55159 0.04463 44 2.53

Table 3: Approximate CO1 Emission per MWh  for various Types of Thermal

Powerplants

Plant Type
fuel)

co2 E f f i c i e n c y  CC2
(tyuz)on (per cent) (ton/MWh)

Lignite-fired
steam 7 0.87 36 1.24

Coal-fired steam 29 2.90 37 - 39 0.97

Oil-fired steam 41 3.24 38 - 40 0.75

Gas-fired
combined cycle

44 2.53 48 - 52 0.43

Note: Efficiencies shown include station consumption.

According to the feasibility study the following range of Annual Average
Energies are possible to be generated by the Bujagali HEPP:

Flow Series 1896 7 1997: 1,397 GWh
Flow Series 1961 - 1997: 1,868 GWh
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For the calculation of the corresponding CO2 emissions the lower energy

taken into consideration representing a conservative approach.

Under the assumption that the annual average energy of 1,397 GWh generated
by the Bujagali HEPP would be generated by a thermal mix consisting of 2.5
cent lignite-fired, 25 per cent coal-fired, 25 per cent oil-fired and 25 per cent
fired combined cycle power plants, some 18 million tons of CO? would be

discharged to the atmosphere annually.

Table 4: Approximate CO1 Emission of equivalent Thermal Power Mix

Plant Type
Annual Energy co2

GWh ,tons

Lignite-fired steam 349.25 433,070

Coal-fired steam 349.25 338,773

Oil-fired steam 349.25 261,937

Gas-fired combined cycle 349.25 150,177

Total 1,397 1,183,957

It is noted that the CO1 emission of 18 million tons annually is related purely to

the fuel consumption (equal proportions of lignite, coal, oil and gas) and does
not include the CO2 emission related to the construction of the thermal power

plants.

Assuming that the annual average energy generated by the Bujagali HEPP
be generated by an “environmentally friendly” gas-fired combined cycle power
plant only, which is a most optimistic scenario, then the annual CO1 emission

into the atmosphere would be approximately 0.60 million tons.

4. CONCLUSIONS

The energy sector is the greatest single source of CO* emissions into the

atmosphere and within that sector the burning of fossil fuels to generate
electricity accounts for some 25 per cent of global warming. In order to
future economic growth, the Government of Uganda has decided to implement
the Bujagali Hydroelectric Power Project. This decision will not only secure a
reliable and renewable source of electrical energy for the nation but it will
represent a significant step towards reducing the rate of growth of CO*

emissions in Uganda.

The Bujagali HEPP will produce an average of 1,397 GWh of electrical energy
annually which represents the lower limit of the estimate. During construction
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the project, energy is required to manufacture cement and steel and to
and construct the project structures. The generation of this energy will result
the release of CO? into the atmosphere. During operation of the project, the

biomass submerged within the reservoir will slowly decompose also releasing
CO1 into the atmosphere. The upper limit estimate of the total quantity of CO?

released into the atmosphere during construction and operation of Bujagali
be some 240,000 tons.

Generating the same energy by burning fossil fuels (equal proportions of
coal, oil and gas) would release into the atmosphere some 1 .18 million tons of
CO1 every year. Over a period of 50 years, the assumed commercial life of

Bujagali, this annual CO2 emission would result in a total of 59.2 million tons

C02. Assuming that the annual energy would be generated by an
“environmentally friendly” gas-fired combined cycle power plant only, the
CO* emission over a period of 50 years would reduce from 59.2 to about 30

million tons.

Consequently the generation of hydro-electric energy at Bujagali will result in
CO* emissions 125 to 250 times less than if the same energy were generated

burning fossil fuels. The promotion of the Bujagali HEPP is thus in line with
United Nations statement to control the rate of growth of CO2 emissions into

atmosphere and thereby reduce global warming.
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Appendix G.4 
Terms of Reference for the Panel of 
Experts 

 



POE Draft ToR 
 

Bujagali Hydropower and Interconnection Projects 
 
Panel of Experts 
 
 
Draft Terms of Reference 
 
 
Introduction 
 
1. World Bank Group (WBG) institutions are considering various financial instruments 

in support of the proposed Bujagali Hydropower and Interconnection Projects.  The 

sponsors of these projects are Bujagali Energy Limited (BEL) and Uganda Electricity 

Transmission Company Limited (UETCL), respectively. 
 
2. To proceed with such financing, WBG institutions have a number of policies and 

performance standards with which the project sponsor, or client, must comply.  For 

social and environmental matters, these include so called “Safeguard Policies” 

(International Bank for Reconstruction and Development (IBRD) and International 

Development Association (IDA)); Policy on Social & Environmental Sustainability 

and associated Performance Standards (International Finance Corporation (IFC)); 

and Environmental Assessment Policy (Multilateral Investment Guarantee Agency 

(MIGA)).  The policies also include by reference a number of related requirements 

and guidance documents such as technical guidelines, handbooks, guidance notes, 

and best practice guides.  In addition, each institution has policies on the disclosure 

of information that apply directly to social, environmental and sustainability 

compliance on projects it finances. 

 

3. Each WBG institution also has quality control and oversight bodies, such as an 

Ombuds office or Inspection Panel, that have various levels of internal and 

compliance oversight with respect to project documentation, processing, 

implementation and monitoring.  These bodies’ activities are guided by the individual 

institution’s policy requirements as outlined above.   
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4. WBG institutions also have individual and collective responsibilities within their 

mandates to address developmental and poverty alleviation goals and objectives.  

For clarity here, it is recognized that such WBG goals and objectives are not passed 

on directly to project sponsors or clients of WBG institutions.  Certain specific 

elements of such goals and objectives are considered by the WBG to be met 

through their project-sponsored activities, but the definition and implementation of 

those elements, as well as the larger responsibilities in these areas, remain with 

WBG institutions.  

 

 

Panel of Experts Requirements 

5. The World Bank’s Operational Policy on Environmental Assessment (OP 4.01, 

January 1999) notes that “[f]or Category A projects that are highly risky or 

contentious or that involve serious and multidimensional environmental concerns, 

the borrower should normally also engage an advisory panel of independent, 

internationally recognized environmental specialists to advise on all aspects of the 

project relevant to EA.  The role of the advisory panel depends on the degree to 

which project preparation has progressed, and on the extent and quality of any EA 

work completed, at the time the Bank begins to consider the project.” 

6. MIGA’s Environmental Assessment Policy, which is Annex B to MIGA’s Operational 

Regulations, has a similarly worded requirement. 

7. IFC’s Performance Standard 1 says with respect to Social and Environmental 

Assessment: “In projects with significant adverse impacts or where technically 

complex issues are involved, clients may be required to retain external experts to 

assist in the Assessment process.”  It also says with reference to Monitoring:  “For 

projects with significant impacts that are diverse, irreversible, or unprecedented, the 

client will retain qualified and experienced external experts to verify the monitoring 

information.” 
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8. IFC Performance Standards 6 (Biodiversity, paragraph 4); 7 (Indigenous Peoples, 

paragraph 11); and 8 (Cultural heritage, paragraph 4) also specify requirements for 

external experts in certain defined circumstances. 

9. A footnote to World Bank OP 4.01 provides additional details on the panel’s work:  

“The panel (which is different from the dam safety panel required under OP/ BP 

4.37, Safety of Dams) advises the borrower specifically on the following aspects: (a) 

the terms of reference for the EA, (b) key issues and methods for preparing the EA, 

(c) recommendations and findings of the EA, (d) implementation of the EA’s 

recommendations, and (e) development of environmental management capacity.”   

Once again, MIGA’s requirement is worded similarly, but with the addition of one 

point:  “and (f) engineering matters, such as dam safety.”  

 

 

Bujagali Hydropower and Interconnection Projects 
10. The project sponsors are to establish one single Panel of Experts (POE) to meet 

these multiple WBG POE requirements for both of these projects.  The Panel’s 

overall mandate is to advise the project sponsors on compliance with the WBG 

policy, guideline and other mandated social, environmental and sustainability 

requirements as summarized above. 

11. Specifically, the Panel will address all of the policy issues noted in the above 

referenced documents in an integrated and comprehensive way based on the Social 

and Environmental Assessment (SEA)1 work now under way by the sponsors’ 

independent consultants to the agreed and approved Terms of Reference for the 

SEA work.  (The one exception to this POE’s work is the “engineering matters, such 

as dam safety,” noted in MIGA’s policy which will be addressed separately by the 

sponsors’  Dam Safety Panel.)  For certainty and specificity, the POE’s mandate as 

presently envisaged is summarized in Annex A to this ToR. 

12.   The POE will carry out its work by reviewing relevant project documentation to be 

provided in advance by the project sponsors and making field (site) visits on a 
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schedule to be agreed with the project sponsors, but no less frequently than once 

per calendar year during the pre-construction and construction phases of the 

projects.   

13. The POE will submit an integrated draft report on its findings to the project 

sponsorsThe final draft of the POE’s report will be publicly released by the project 

sponsors. 

14.   Present expectations are that the POE’s work will continue through the construction 

stage of the projects. The Panel will review its mandate and activities regularly with 

the project sponsors to assure that its work reflects the sponsors’ needs for POE 

advice and that the level of POE activities is appropriate to such agreed needs. 

15. Specifically, the project sponsors reserve the right, in consultation with the POE, to 

adjust the POE’s mandate to reduce any potential for duplication of effort, 

particularly during monitoring phases of the projects, and/or to integrate the Panel’s 

activities with other monitoring activities the sponsors may develop or adopt in 

consultation with WBG institutions and other third parties. 
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ANNEX A 
 
Specific Mandate for Panel of Experts, Bujagali Hydropower and Interconnection 

Projects  
 

The WBG institutions’ requirements for such a Panel’s work are various and multiple, 

reflecting the changing timing and nature of their individual mandates.  Certain historical 

requirements or precedents may need to be tempered with good professional 

judgement as to their current applicability and appropriateness. State-of-the-art EA 

practice is consultation driven and implementation oriented rather than primarily 

assessment focused, as in the past.  Project Social and Environmental Action Plans, in 

particular, aim to accomplish project outcomes successfully in the social, environmental 

and sustainability areas, now.  The roles of third parties, including lenders, are 

particularly relevant to managing project risks during the implementation of project 

Social and Environmental Action Plans. The developmental benefits of these projects 

must be integrated into SEA-type activities, including its own, and is encouraged to 

further the sponsors’ objectives to consult in a free, prior and informed manner with all 

relevant stakeholders; to assure that the projects acquire and maintain Broad 

Community Support (BCS); and to assist in expediting the provision of project-delivered 

developmental benefits to affected stakeholders through its work, including its oversight 

of lenders’ and other third parties’ activities and actions. 

 

Specifically, the POE will: 

• Review the approved ToR’s for the Social and Environmental Assessments 

(SEAs) for the projects 

o With respect to the whole suite of the projects’ regulatory and lender 

requirements 

• Review the projects’ draft SEA documentation, including issues identification, 

recommendations and findings, implementation of SEA findings, and SEA 

management capacity 
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• Confirm through field and site visits as agreed with the project sponsors that SEA 

documentation reflects the projects’ realities ‘on the ground’ 

• Pay particular attention to the projects’ outcomes and implementation activities 

as reflected in their Social and Environmental Action Plans 

• Reflect and advise on the roles, responsibilities and activities of third parties, 

including civil society and lenders, as they impact on the projects’ SEA 

requirements and activities  

• Report regularly and to the agreed timelines on its conclusions based on its 

review of documentation and site visits 

• Adopt a change management process for its own activities to be reviewed 

regularly with project sponsors going forward 

o Particularly with respect to avoiding duplication of effort around ongoing 

monitoring processes and activities for the projects.     

 

 

*** *** ***                                                                              
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