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Quick reference guide

This section of the EPRP (Part 1) is intended for use during events and exercises by trained persons
familiar with the content of this EPRP (Parts 1 and B following tablesind figuressummarisehe

process forresponding topotential failure of theBujagali Hydroelectric Power Plant Dam (Bujagali
Dam). These are:

FIGURE Ahreat Classificatiorend Action Summary

TABLE Arhreat Classification Guidan{iResponse Levels)

TABLE BRoles and Responsibilities

SIMPLIFIED EVENT TREESMpleSimplifiedEvent Tree¢l to 4)for Potential Failure Modes
TABLE Contact List

FLOWCHARTResponse notification/communication flowcharts (Charts 1 to 5)

TABLE DContact list for local construction material suppliers and contractors

TABLE BEDambreach flood hazard plan index

TABLE FPredicted peak water levglarrival times and time to peakf dam breach floos
PLANSDbambreach flood hazard plan

LISTEvacuatiorAreas
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FIGURE A: THREAT CLASSIFICAANONACTION SUMMARY

Potential dam safety threat identified

Confirmed
threat?

RESPONSE LEVEL (
Incident
Routine operation (refer
Surveillance Manual)

Assess level of risk and select appropriate category f

response

(refer Table A below for guidance on threat
classification, and Table B for roles and responsibilitie

l

RESPONSE LEVEL 1
Internal Event (Monitor/Act)
Only impacts Dam Owner
(BEL) and response can b

managed by BEL only.
Coordination with UETCL §
UEGCL Isimba, Kiira and

Nalubaale HPPs as
appropriate.

RESPONSE LEVEL 2
Potential EmergencySave Dam)

Has the potential to affect external partie

Notify the UgandaPoliceForce (DPCs),
UEGCL (Isimba, Kiira and Nalubaale HP

UETCL NCC, UPBFd Office of Prime

Minister. Attempt interventions such as

reservoir drawdown.

BELcontinues to lead emergency respons
at the Bujagali Dam arfdllowsthis BPRP.
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Table A

Threat classification guidance

Potential safetythreat
(WHAT IS HAPPENING)

Potential failure mode (refer Section 3 for
further details)

Example ém safety threat classificatio{Guidance and descriptions provided for context only. BEdwer stationAssetManager to consider specifics of event when setting response level)

(HOW SERIOUS IS THE EVENT AND WHAT ACTION SHOULD BE TAKEN)

(HOW CAN THIS LEAD TO DAM FAILURE)

Response Level-linternal event(Monitor/Act)

Response Level 2Potential EmergencySave Dam)

Embankment dams (Left,

central and right embankment dam sectiohgpned earthcore rockfill dams

Deterioration of
embankment dam
sectiors during normal
reservoir operation (i.eG
1111.5 m RL) and/or
floods (up to MFL 1112 n
RL).

Interface seepagkconcentrated leak failure
Internal erosion of the dam due taigh
seepage along the spillway and gravity dam
block interfaces that leads twoncentrated
leakage, ongoing erosion of the dam, and
development of a pipehole/ void/ crack that
enlarges ovetime and leads to breach.

Seepage at concrete/earthfill dam interface that
appears stable and can be controlled with preventat
measures/ intervention (such as dumping rockfill,
grouting and/or emergency drawdown of the Bujaga
Dam reservoir).

Seepage at concrete/earthfill dam interface that is increasing but
not discoloured and intervention measures (such as emergency
drawdown and placement of rockfill) may or may not be success]
but are currently underway.

Seepage at concrete/earthfill dam interface that is increasing and is
discoloured, with evidence of enlargement / slope instability / slumping
scour.Whirlpools or other signs of reservoir draining rapidly through th
dam or foundation at or near the interface.

AND intervention measures (such as emergency drawdown and place
of rockfill) are not expected to be successful such that dam failure can
expected.

Internal erosion in the dam leading to piping
failure (e.g. a hole in the dam)Internal
erosion of the dam due to material propertieg
or a weaker/more permeable layer that leads
to concentrated leakage, ongoing erosion of
the dam, and development of a pipbble/
void/ crack that leads to breach.

Seepage above alert level(s) that is steady and not

discoloured:

a. indrain outlets, and/or

b. from localised area on downstream face and/or
toe,

ANDcan be controlled with preventative measures/

intervention (such as dumping rockfill and/or

emergency drawdown of the Bujagali Dam reservoir

Seepage above alert level(s) that is increasing but not discoloure
a. indrain outlets, and/or
b. from localised area on downstream face and/or toe,

and intervention measures (such as emergency drawdown and
placement of rockfill) may not be successful.

Seepage above alert level(s) that is increasing and evidence of erosio
discolouration:

a. indrain outlets, and/or

b. ondownstream face and/or toe,

Whirlpools or other signs of reservoir draining rapidly through the dam
foundation.

AND intervention measures (such as emergency drawdown and place
of rockfill) are not successful.

Internal erosion in the danteading to
sinkholes and overtopping failureInternal
erosion of the dam due to material propertieg
that leads to development of sinkhole(s) at th
crest, and loss of dam levdteeboard/flood
capacity that leads to overtopping and breac

Small scale sinkhole(s) observed on crest with
declining reservoir level and can be controlled with
preventative measures/ intervention to prevent
overtopping failure.

Sinkhole(s) observed with steady/increasing reservoir level and (
be controlled with preventative measures/ intervention to reduce
potential for overtopping failure.

Large scale sinkhole(s) observed with steady/increasing reservoir leve
preventative measures/interventions unsuccessful/unable to be
implemented in time, and overtopping failure is occurring or likely.

Deterioration of
embankment dam
sectionfoundations
during normal reservoir
operation (i.e.G111.5m
RL) and/or floods (up to
MFL 1112 m RL).

Internal erosion in the foundations leading to
piping failure (e.g. a hole in the foundations)
Internal erosion of the foundation material
under the dam due to material properties tha
leads to concentrated leakage, ongoing
erosion, development and enlargement of a
pipe/ void/crack that leads to breach (may
include pipe collapse and loss of a dam secti
(e.g. right embankment contact erosion with
foundation rock if foundation treatment
and/or grouting were ineffective).

Evidence of small scale foundation seepage and
erosion (e.g. new seepage zones and/or sand boils
downstream toe) and Bujagali Dam reservoir can be
drawn down for repairs to be implemented.

Evidence of foundation seepage and erosion that is increasing (¢
new seepage zones and/or sand boils at downstream toe) with
steady/increasing reservoir levels. Significant visual changes on
embankment crest and slopes such as development of settlemer
cracking depressions, bulges and slides.

Bujagali Dam reservoir can be drawn down for repairs to be
implemented but extent of erosion requires significant repairs wit
associated long timeframes.

Evidence of large scale foundation seepage and significant erosion leg
to pipe(s) developing and enlarging at dam downstream toe. Whirlpoo
other signs of reservoir draining rapidly through the dam or foundation
Bujagali Dam reservoir cannot be drawn down in time to halt continuat
of erosion and dam failure is expected.

Earthquakegany
earthquake that is felt at
the site)

Seismic instability Slope failure, settlement,
cracking and/or movement due to a large
earthquake that results in concentrated
seepage and erosion, and/or overtopping,
scour and downward cutting leading to dam
breach at one or more locations.

Evidence of very small scale movement/ deformatio
settlement at the dam crest/shoulders that requires
repair work but unlikely to result in dam failure, and
drawdown can be undertaken to reduce the Bujagal
Dam reservoir level.

Evidence of larger scale movement/ deformation/ settlement/
bulging at the dam crest and shoulders that could result in dam
failure at high reservoir levels unless repaired, and significant
flood/inflows are forecast/starting that may exceed the gated
spilway capacity.

May progress to Response Level 3 unless reservoir level can be
drawn down and/or kept at a lower level and/or inflows reduced.

Evidence of larger scale movement/ deformation/ settlement/ bulging a
the dam crest and shoulders that has reduced the dam freeboard and
likely result in dam failure and intervention measures are not successf
(e.g. emergency drawdown unsuccessfué do gate inoperability and/or

large inflows released from Owen Falls).

Concentrated seepage along transverse crad
due to earthquake damage in dam

embankment sectiornt Concentrated leak,
scour and gross enlargement leading to pipir
failure.

Seepage above alert level(s) that is steady and not

discoloured:

a. indrain outlets, and/or

b. localised seepage from downstream face near
crest,

AND can be controlled with preventative measures/

intervention (such as dumping rockfill and/or

emergency drawdown of the Bujagali Dam reservoir

Seepage above alert level(s) that is increasing but not discoloure
a. indrain outlets, and/or
b. from localised area on downstream face and/or toe,

AND intervention measures (such as emergency drawdown and
placement of rockfill) may or may not be successful but are being
implemented.

Seepage above alert level(s) that is increasing and evidence of erosio
discolouration:

a. indrain outlets, and/or
b. downstream face and/or toe,

Whirlpools or other signs of reservoir draining rapidly through the dam
foundation.AND intervention measures (such as emergency drawdowi
and placement of rockfill) are not successful.
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Potential safetythreat
(WHAT IS HAPPENING)

Potential failure mode (refer Section 3 for
further details)

Example ém safety threat classificatio{Guidance and descriptions provided for context only. BEdwer stationAssetManager to consider specifics of event when setting response level)

(HOW SERIOUS IS THE EVENT AND WHAT ACTION SHOULD BE TAKEN)

(HOW CAN THIS LEAD TO DAM FAILURE)

Response Level-linternal event(Monitor/Act)

Response Level 2Potential EmergencySave Dam)

High reservoir levels due
to flood flows (i.e.
reservoir levels112 m
RL)

OR

High reservoir levels due
to inadvertent/
unintentional malicious
flow releases from Kiira
and/or Nalubaale HPP
upstream that exceed
spillway capacity (e.g.
due to operational issues|
or sabotageterrorist act)
that result in reservoir
levels above MFL (> 111
m RL).

Overtopping of a section(s) of embankment
dam (crest} During a flood leading to scour
and erosion at the crest and downstream fac
downwards cutting and breach of the dam.
This may be aggravated figod debris
accumulation blocking the spillways, and/or
inability/failure to operate the spillwayand/or
high winds causing wave rungpoting
reservoir fetch and limited wind wave impact
expected).

Water level exceeds 1112 m RL but is less than 111
m RLAND partial blockage to the siphon or gated
spillway is identified, and/dnigh winds are causing
wave splashing over the crest (1114.5 m RL), but th
damage is limited and can be safely repaired prior tq
drawdown of the reservoir.

NOTE: this would require the combined flow release
from Kiira and Nalubaale HPPs to b&200 n3/s
(nominalsiphon spillway capacity) and the gated
spillway to be inoperable/partially inoperable (e.g. of
radial gate unable to open).

NOTE: Spillway Gatechnicalnstruction outlines
inflow notifications for Owen Falls AND automated
high water/ inflow alarms that includ€ery High alarm
for upstream level of 1111.85 m RL. This means the
OperatorLeadwould be aware of high reservoir level
prior to Response Level 1 being triggered.

Water level exceeds 1112.5 m RL :and
x partial blockage to one or more spillway sections has occurre
and can not be readily cleared, and/or,
X one or more radial gates can not be opened, and/or
high winds are causing wave splashing over the crest (1114.!
RL) which is showing evidence of erosion
ANDBujagali Dam reservoir cannot be immediately drawn down.
NOTE: this would require the combined flow released from Kiira
Nalubaale HPPs to be >> 1208s1hominalsiphon spillway
capacity) and likely closer to 4506/mwith the gated spillway
inoperable/partially inoperable (e.g. one radial gate unable to opg

Sustained flow over crest (e.g. reservéit114.5 m RL) OR

Inflows continue to exceed outflows due to blockage of the spillway(s)
and/or inability/failure to operate the gated spillway, and inability to
reduce inflows, and arexpected to continue until the dam overtops.
NOTE: this is considered highly unlikely to occur as requires the comb
flow released from Kiira and Nalubaale HPPs to be sustained at a very
level for a long time OR > 4508/swhich would require full Owen Falls
complex spillway operation coincident wjghwer stationoperation (up to
5340 nd/s, i.e. 2940 n¥/s from spillways and 2400%s from power
stations).

Seepage above core zone, leading to erosior
collapse and then overtopping of a section(s
of embankment damt Water level exceeds
1112.5 m RL leading to widespread seepage|
through embankment above core, leading to
internal erosion, grossnlargementand
collapse, with loss of crest level, overtopping
downwards cutting and breach of the dam.

Water level exceeds 1112 m RL but is less than 111
m RLAND partial blockage to the siphon or gated
spillway is identified and/ohigh winds are causing
wave runup above water level. Evidence of localiseq
seepage in the downstream face may or may not be
identified.

ANDBujagali Dam outflowsan and arebeing
increased/exceed inflows such that reservoir can be
drawn down to lower safer level.

NOTE this would require the combined flow release
from Kiira and Nalubaale HPPs to b&200 nd/s
(siphon spillway capacity) and the gated spillway to
inoperable/partially inoperable (e.g. one radial gate
unable to open).

Water level exceeds 1112.5 m RL for a period of 30 mins or long
and is unable to be reduced immediately. Evidence of localised
seepage in the downstream face may or may not be identified.
Interventions to reduce inflows/increase outflows underway such
that duration of high reservoir level is likely to be relatively brief.
This may be aggravated by flood debris accumulation blocking tk
spillway(s), and/or inability/failure to operate the spillway(ahd/or
high winds causing wave runup.

NOTE this would require the combined flow released from Kiira &
Nalubaale HPPs to be >> 1208s(siphon spillway capacity) and
likely closer to 4500 %#fs with the gated spillway
inoperable/partially inoperable (e.g. one radial gate unable to op¢

Water level exceeds 1112.5 mfeta period of 30 mins or longand is
unable to be reduced immediatelgnd/orevidence of widespread
seepage in the downstream face has been identified and erosion is
evident. Interventions to halt erosion (such as dumping large rock) are
unsuccessful and dam failure is expected.

Thismay be aggravated by flood debris accumulation blocking the
spillway(s), and/or inability/failure to operate the spillway(s), and/or hig
winds causing wave runup.

NOTE this would require the combined flow released from Kiira and
Nalubaale HPPs to be >> 1208s1{siphon spillway capacity) and likely
closer to 4500 fts with the gated spillway inoperable/partially inoperab
(e.g. one radial gate unable to open).

Scour damage to downstream toe of right or
central embankment dams During operation

of the siphon and gated spillways under very
high tailwater levels

Localised scour at around tailwater level that appea
stable and can be controlled with preventative
measures (such as dumped rock)/ intervention
(reduced spillway flows) to prevent further scour
towards dam.

Extensive scour at dam toe that may continue to undermine the
downstream slope but the inflows are reducing, and/or gates car|
closed/discharge reduced to enable repair.

Extensive scour at dam toe that appears to be undermining the
downstream slope and interventions are unsuccessful (e.g. inflows car
be reduced to enable spillways to stop operating, and/or gates cannot
closed, placement of rock into the void is unsessful) and failure of the
embankment is expected.

Static instability t Noting tight operating range
(0.5 m difference between FSL and MFL),
instability during and/or due to high reservoir
levels with or without increased internal wate
surface in dam (as monitored using the
piezometers)

Piezometric pressures above alert level(s) and/or
evidence of very small scale movement/ deformatior
settlement at the dam crest/shoulders that requires
repair but unlikely to result in embankment dam
failure, and drawdown can be undertaken to reduce
the Bujagali Dam reservoir level.

Piezometric pressures above alert level(s) and/or evidence of lar
scale movement/ deformation/ settlement / bulging at the dam
crest and shoulders that could result in embankment dam failure
unless urgently repaired, and significant flood/inflows are
forecast/starting. May progress to Response Level 3 unless
reservoir level can be drawn down and/or kept at a lower level
and/or inflows reduced.

Evidence of larger scale movement/ deformation/ settlement/ bulging a
the dam crest and shoulders that will likely result in embankment dam
failure and intervention measures are not successful (e.g. emergency
drawdown unsuccessful due to gate inoperakibind/or large inflows
released from Owen Falls).

Concrete gravity dams

Increased foundation
seepage or pressures

Static instability t Increased foundation
pressures due to seepage and/blockage of
drains leading to uplift pressures and
overturning or sliding failure of gravity block(s
tMay be aggravated by high reservoir levels

Increasing seepage into dam galleries with flow
transporting increasing quantities of sedimeand
rapidly increasing piezometer levels,

OR rapidly increasing piezometer levels with
reduced/no seepage flows into the dam galleries,
AND no apparent distress to the dam, while
interventions are implemented (i.e. emergency draw
down of the Bujagali Dam reservoir).

Increasing seepage into dam galleries with flow transporting
increasing quantities of sedimerand rapidly increasing piezomete
levels that exceed trigger/safety alert levels

OR rapidly increasing piezometer levels that exceed trigger/safel
alert levels with reduced/no seepage flows into the dam galleries
AND apparent distress to the dam, while interventions are being
implemented (i.e. emergency draw down of the Bujagali Dam
reservoir).

Increasing seepage into dam galleries with flow transporting increasin
quantities of sedimentand rapidly increasing piezometer levels that
exceed trigger/safety alert levels

OR rapidly increasing piezometer levels that exceed trigger/safety alen
levels with reduced/no seepage flows into the dam galleries

AND apparent significant distress to the dam, with dislocation and new
cracking/ enlarged cracks appearing while interventions are being
implemented (i.e. emergency draw down of the Bujagali Dam reservoi
interventions are unsuccessful (i.e. unabledtaw down quick enough).

BUJAGAHYDROPOWHRAM

DAM BREAK EMERGENCY PREPAREDN

RESPONSE PLAN (EPRP)

Prepared for BUJAGALI ENERGY LIMITED by Tonkin & Taylor International Limited.

VERSION 2

CONTROLLED COPY PDF Z3NDaftober 2024



Potential safetythreat
(WHAT IS HAPPENING)

Potential failure mode (refer Section 3 for
further details)

Example ém safety threat classificatio{Guidance and descriptions provided for context only. BEdwer stationAssetManager to consider specifics of event when setting response level)

(HOW SERIOUS IS THE EVENT AND WHAT ACTION SHOULD BE TAKEN)

(HOW CAN THIS LEAD TO DAM FAILURE)

Response Level-linternal event(Monitor/Act)

Response Level 2Potential EmergencySave Dam)

Deterioration of concrete
dam block

Static instability t Deterioration of concrete
including joints leading to excessive seepage
and/or pressure increases drains leading ang
overturning or sliding failure of gravity block(g
tMay be aggravated by high reservoir levels
and/or earthquakes

Increasing seepage into dam galleries or through
concrete jointsand rapidly increasingiezometer
levels,

OR rapidly increasing piezometer levels with
reduced/no seepage flows into the dam galleries,
AND no apparent distress to the damyhile
interventions are implemented (i.e. emergency draw
down of the Bujagali Dam reservoir).

Increasing seepage into dam galleries or through concrete joints
and rapidly increasing piezometer levels that exceed trigger/safe
alert levels

OR rapidly increasing piezometer levels that exceed trigger/safel
alert levels with reduced/no seepage flows into tthem galleries
AND apparent distress to the dam (such as cracking and
dislocation), while interventions are being implementede.
emergency draw down of the Bujagali Dam reservoir).

Increasing seepage into dam galleries with flow transporting increasin
quantities of sedimentand/or through concrete jointand rapidly
increasing piezometer levels that exceed trigger/safety alert levels

OR rapidly increasing piezometer levels that exceed trigger/safety alen
levels with reduced/no seepage flows into the dam galleries

AND apparent significant distress to the damwith dislocation and new
cracking/ enlarged cracks appearing while interventions are being
implemented (i.e. emergency draw down of the Bujagali Dam reservoi
interventions are unsuccessful (i.e. unable to draw down quick enough

Earthquakegany
earthquake that is felt at
the site)

Seismic instability- Cracking and/or
movement due to a largéfelt) earthquake that
results in block dislocation and failure by
sliding, overturningr loss of containment.

Evidence of very small scale movement/ deformatio
settlement that requires repair work but unlikely to
result in dam failure, and drawdown can be
undertaken to reduce the Bujagali Dam reservoir lev

Evidence of larger scale movement/ deformation/ settlement that
could result in dam failure at high reservoir levels unless repaire(
and significant flood/inflows are forecast/starting that may exceel
the gated spillway capacity. May progress to Resphesel 3
unless reservoir level can be drawn down and/or kept at a lower
level and/or inflows reduced.

Evidence of larger scale movement/ deformation/ settlement that has
reduced the dam freeboard and will likely result in dam failure and
intervention measures are not successful (e.g. emergency drawdown
unsuccessful due to gate inoperability and/or largioiws released from
Owen Falls).

All structures (embankment dams, concrete gravity darpswer station, gated and auxiliary spillway)

Dam failure at Owen Fall
(Kiira and/or Nalubaale)
resulting in uncontrolled
release of upstream
reservoir volume
(Cascade failure)

Overtopping (esp. embankment dami
Inflows exceed outflow capacity at Bujagali
resulting in reservoir level increase until one
more sections of the Bujagali Dam overtop al
fail (e.g. as per one or more embankment
failure modes related to flooding/high
reservoir levels above).

Any naotification of imminent and/or potential dam
failure at either Kiira (embankment dam) or Nalubaa
(concrete dam) HPP is highly unlikely to be an interr
event.

See Response Levels 2 and 3 adjacent.

Preemptive drawdown of the Bujagali Reservoir in advance of dg
failure may be sufficient to prevent overtopping of the Bujagali Dj
and cascade failure, provided the dam can withstand higher
reservoir levels (> 1112.5 m RL top of core) in the short rchfull
spillway capacity (with some turbine discharge) is available folloy
the event.This likely only applies to non flood conditior{ge.
normal maximum operating water levels in Lake Vict@dB4.35 m
RL).

Effective intervention will require close coordination with UEGCL|
Nalubaale/Kiiraover a very long period of time (i.e. yeardjow
releases to slowly drawdown Lake Victoria to a safer Meiletake
an extremely long timenpoting this is limited to several meters dow
to minimum operating level of 1131.9 m.Mreemptive drawdown
of Lake Victorigs unlikelyto halt dam failure at Owen Fallsmless
other interventions provide time.

Imminent and/or potential dam failure at either Kiira or Nalubaale unde
flood conditions (Lake Victoria water level is > 1135 m RL)

OR Preemptive drawdown of the Bujagali Dam reservoir in advance of
dam failure is not achievable due to lack of warning and/or inflows
exceeding available discharge capacity at Bujagali.

A fully coordinated response with UEGCL Nalubaale/Kiira and UEGCL
Isimba is essential for this situatioto reduce the potential consequence
of dam failure (i.e. emergency drawdown of Bujagali (where possible)
increases inflows into Isimba which also should be drawdown to conta
dam break flood waters from upstream without failjng

NOTEIsimba reservoir storage volume is expected to accommodate
cascade failure flows without the dam overtopping provided the spillwg
remain operational.

Hijacking/ sabotage /
terrorist actonsat Kiira
and Nalubaale HPP such
that there is loss of
control at the dams

Overtopping (esp. embankment dam) due to
malicious operation of Owen Falls complex
(e.g. full opening of all gates and turbings
Resultingnflows exceed outflow capacity at
Bujagali resulting in reservoir level increase
until one or more sections of the Bujagali Da
overtop and fail.

Loss ofontrol at Kiira and/or Nalubaale is highly
unlikely to be an internal event

See Response Levels 2 and 3 adjacent.

Preemptive drawdown of the Bujagali Reservaird full operation
of the spillways and thpower stationmay be sufficient to prevent
overtopping of the Bujagali Dam and cascade failure, from malici
discharges at Owen FallBhis iprovided the dam can withstand
higher reservoir levels (> 1112.5 m RL top of core) in the short te
andfull spillway capacity (with somar full turbine discharge) is
availableThis likely applieso normal operating and flood
conditionswith full opening/discharge BUT not flood conditions
with full gate closure leading to overtopping and dam failure at
Kiira (for example)t Refer Response Level 3

Imminent and/or potential dam failure at either Kiira or Nalubaale is
expected following malicious operation (e.g. permanent gate closure
during flood conditions leading to overtopping failure at Kiira and/or
sabotage/ damage to dam structures leadingltom failure)
ORInterventions at Bujagali are unsuccessful due to loss of spillway
and/or generation capacity (e.g. transmission lines also dachagd only
no-generation flow is possible).

OR Bujagali dam is showing signs of distress at higher reservoir levelg
and/or discharges (refer high reservoir level threat examples above).
NOTE: Isimba reservoir storage volume is expected to accommodate
cascade failure flows without the dam overtopping provided the spillwg
remain operational.

Intentional damage (i.e.
sabotage and/or terrorist
actg at Bujagali

Damage to any dam structures leading to
failure via structural collapse/overtoppingt
Critical structures are damaged leading to
uncontrolled release of the reservoir contents

Communication of threat and/or discovery of
suspicious object on or near dam or spillway.
Explosion / collision / impact at dam or spillways tha
causes little or no damage and dam can continue to
safely operate.

Explosion on gated or siphon spillway that causesontrolled
release of water but is seliimited to spillway chute and does not
immediately destabilise the adjacent embankment or concrete bl
dams.

Upstream flows can be reduced to safe levels while repairs are
undertaken to restore safe operation.

Explosion / collision / impact at dam that causes major damage and
uncontrolled release of water, especially to a concrete gravity block or
embankment dam section.

A fully coordinated response with UEGCL Nalubaale/Kiira and UEGCL
Isimba is essential for this situatioto reduce the potential consequence
of dam failure (i.e. emergency drawdown at Isimba to attempt to conta
dam break flood waters from upstream without failing, and reduced
inflows from Owen Falls).
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Potential safetythreat
(WHAT IS HAPPENING)

Potential failure mode (refer Section 3 for
further details)

Example ém safety threat classificatio{Guidance and descriptions provided for context only. BEdwer stationAssetManager to consider specifics of event when setting response level)

(HOW SERIOUS IS THE EVENT AND WHAT ACTION SHOULD BE TAKEN)

(HOW CAN THIS LEAD TO DAM FAILURE)

Response Level-linternal event(Monitor/Act)

Response Level 2Potential EmergencySave Dam)

Unintentional damage
(e.q. fires, equipment
failure, vehicle collisions,
and operational damage)

Damage to spillway gates (esp. radial gates
and associated lifting equipment) or
structures leading to failure via overtopping
and/or erosion t Dam safety critical structureg
damaged such that safe operation is
compromised (e.g. gates cannot be opened ¢
closed, or spillway chute wall fails leading to
uncontrolled release of the reservoir contentg

Unintentional damage that requires repair but the
dam can continue to safely operate.

Unintentional damage that requires substantial repair in order to
restore operation but the dam can continue to safely operate
provided suitable interventions remain in place until repairs can k
undertaken (such as draw down of the reservoir and reducing
inflows from Owen Falls (Kiira/Nalubaale HPPSs)).

Unintentional damage that results in:

a loss of operation (e.g. spillway gates can no longer open or
spillway cannot be operated due to chute damage) AND inflows
exceed discharge capacity leading to reservoir levels above 11
m RL (typically requires a coincident large flood).

b OR uncontrolled release of the reservoir contents/ dam breach

And dam cannot continue to safely operate even with interventions (sy
as reducing inflows from Owen Falls (Kiira/Nalubaale HPPSs)).

Operational failurege.g.
due to equipment failure
or intentional malicious
operation due to
sabotage/hijacking)

Gate maloperation leading to overtopping
(esp. embankment dams} Gates accidentally
closed during high inflows (e.g. due to
programmingerror) and unable to manually
override in time leadingdareservoir level
increase and overtopping (e.g. as per one or
more embankment failure modes related to
flooding/high reservoir levels above).

Water level exceeds 1112 m RL but is less than 111
m RL, ANPartial blockage to the siphon or gated
spillway is identified, and/or high winds are causing
wave splashing over the crest (1114.5 m RL), but th
damage is limited and can be safely repaired prior tq
drawdown of the reservoir.

NOTE this would require the combined flow release
from Kiira and Nalubaale HPPs to b&200 n3/s
(siphon spillway capacity) and the gated spillway to
inoperable/partially inoperable (e.g. one radial gate
unable to open).

Water level exceeds 1112.5 m RL and:

x partial blockage to one or more spillway sections has occurre
and cannotbe readily cleared, and/or,
X one or more radial gatesannotbe opened, and/or
high winds are causing wave splashing over the crest (1114.!
RL) which is showing evidence of erosion,
ANDBujagali Dam reservoir cannot be immediately drawn down.
NOTE this would require the combined flow released from Kiira &
Nalubaale HPPs to be >> 1208s(siphon spillway capacity) and
likely closer to 4500 #s with thegated spillway
inoperable/partially inoperable (e.g. one radial gate unable to opg

Sustained flow over crest (e.g. reservéit114.5 m RL) OR

Inflows continue to exceed outflows due to blockage of the spillway(s)
and/or inability/failure to operate the gated spillway, and inability to
reduce inflows, and are expected to continue until the dam overtops.
NOTE this is considered highly unlikely to occur as requires the combi
flow released from Kiira and Nalubaale HPPs to be sustained at a very
level for a long time OR > 4508/swhich would require full Owen Falls
complex spillway operation coincident wjihwer stationoperation (p to
5340 n¥/s, i.e. 2940 n¥/s from spillways and 2400%s from bothpower
stations).

Loss of control at Bujagal
due to sabotage/
hijacking / coercion /
terrorist actions

Gate maloperation leading to overtopping
(esp. embankment dams} Gates deliberately
closed during high inflows in an attempt to
cause dam failure (i.e. sabotagpgacking/
coercion and terrorist actions) and unable to
manually override in time (due to loss of
control at the dam) leading the reservoir leve
increase and overtopping (e.g. as per one or
more embankment failure modes related to
flooding/high reservoir levelabove).

Loss of control at Bujagali (especially the gated
spillway andoower statior) is highly unlikely to be an
internal event

See Response Levels 2 and 3 adjacent.

Loss of control at the dam and gates are shut poder station
inoperative with significant inflows causing reservoir level to, rise
and water level may exceed 1112.5 m RL.

Upstream flows can be reduced at Kiira/Nalubaale in sufficient tii
to prevent dam failure.

NOTEReservoir level rise this scenariovould require the
combined flow released from Kiira and Nalubaale HPPs to be >>
1200 n¥/s (nominalsiphon spillway capacity)

Loss of control at the dam and gates are shut pader station
inoperative with significant inflows causing reservoir level to rise, and
water level has exceeded 1112.5 g RND upstream flows cannot be
sufficiently reduced at Kiira/Nalubaailletime for whatever reason.

A fully coordinated response with UEGCL Nalubaale/Kiira and UEGCL
Isimba is essential for this situatioto reduce the potential consequence
of dam failure (i.e. emergency drawdown at Isimba to attempt to contal
dam break flood waters from upstream without failing, and reduced
inflows from Owen Fallehere possible

Downstream population and Isimba Dam (NOTE THIS IS NOT A DAM SAFETY THREAT TO BUJAGALI DAM BUT IS AN IMPORTANT RORPEIOEEABIENDE THE RIVERSAMBA DAMt UEGCL ISIMBA WILL FOLLOW THEIRtBERAO COORDINATE WITH UEG(Q

Unintentional operation
of spillway gates (sudden
release of water)

Sudden release due to mechanical failure of
gate/s, operator error ordeliberate action
without warning t outflows lead to inundation
of downstream areas (life safety rielg. at
Itanda Fallsand potential increase to Isimba
Reservoir level that may lead to
damage/overtopping of the Isimba Dam
without intervention (i.e. opening of the
spillway gates to maintain a safe reservoir le
and/or reduction in inflows from Owen Falts
Kiira and Nalbaale HPPs).

Unintentional operation of one or more of the spillwg
radial gates that cannot be immediately addressed (|
closing the gates) BUT tailwater alarm and Isimba D
spillways operational and can safely accommodate
discharge.

NOTE: Spillway gates operation technical instructior
outlines sudden release procedurggluding Respons
Level 1 alert for sudden releases up to 56Gm

Peak releas@®465 n¥/s (single radial gate capacity a
MFL of 1112 m RL). Noting usual permissible discha
is set between 400 and 140G/

Unintentional operation of both spillway radial gat@egth or
without flap gatesdown)that cannot be immediately addressed (b
closing the gatewithin 10 min3. Peak releasea 000 n¥/s (note
capacity of both gates 930 n¥/s at MFL of 1112 m RL).

Thiseventpresents:

a a life safety risk downstream (rapidly increased flows/waty
levels with no warning)
b and a dam safety threat to Isimba DdRit is unable to

accommodate increased outflows (edye togates and
power stationbeing inoperable).

NOTE: Isimba Dam has a reported spillway capacity of 52
m3/s (allowing for one gatéo be inoperable while passing
the 4500 nd/s IDF). This is in addition to the turbine capac
of 1375 nd/s (which is the same as the Bujadadiwer
station). The actual discharge available at Isimba may be
greater at higher reservoir levels.

Unintentional operation of both spillway radial gates andpomwver station
(with or withoutflap gatesdown)that cannotbe immediately addressed
(by closing the gates/shutdowmithin 10 ming ANDpeak release > 1000
m3/s (note capacity of both gates is 2930/sat MFL of 1112 m RL).

This event presents:

a a life safety risk downstream (rapidly increased flows/water levg
with no warning)e.g.at Wildwaters Lodge).
b and a dam safety threat to Isimba Ddit is unable to

accommodate increased outflows (e.g. due to gates pmder
stationbeing inoperable). Response Level 3 applies where the
Isimba gatesre inoperable for a sufficient period that water leve
in the Isimba Reservoir are increasing above Isimba MFL of 10
RL, AND inflows are not reduced at Owen Falls (such that
increasing water levels at Isimba are expefted

NOTE: This combination of eventhkighlyimprobabk given the
multiple interventions and baelp systems in place at all three
dam sites to prevent this combination of adverse conditions
leading to dam failure at Isimba.
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TableB

Emergency preparation and response roles and responsibilities

Actions by organisation

Bujagali Energy Limited (BELpam Owner Uganda Police Force hP v W }%o0 <[| UEGCL UETCL NC( Ministry of Reliefand | National District Emergency | Technical | Public
(especially DPCs) Defence Forces (UPDF)| Isimba, Kiira Disaster Preparedness| Emergency Coordination and | Adviser(s)
& Nalubaale (Office of the Prime Coordination and | Operations Centres
Minister) Operations Centre | (DECOC)
Event stage (NECOC)
Routine surveillance/ monitoring | BEL asset and dam safety management Noemergency response required.
for potential threats. procedures followed.
Potential dam safety threat BELAssetManager (or their delegate/alternate, Coordinate Coordinate Technical | Identifies
identified (e.g. large flood in Operatorlead) notified of threat. with BEL. with BEL. advice to | threat/ unusual
progress or forecast, large Notification may come from operations staff, da BEL. behaviour and
earthquake, and/or signs of a safety surveillance staff, UEGCL (e.g. Owen Fa| notifies Police
potential failure mode developing) HPPs), Uganda Police Force, or potentially and/or BEL.
members of the public.
Threat assessed and classified as| BEIAssetManager (or their delegate/alternate,
belowSee also Figure A. OperatorLead assesses and classifies threat ag
Incident, Internal Event, Potential Emergency o
Imminent Failure and proceeds accordingly as
below.
RESPONSE LEVEL 0 BEIAssetManager (or their delegate/alternate, No emergency response required.
Incident OperatorLead manages BEL response using
(not anemergency) Surveillgnce Mar_lual and operating procedures
(EPRP is not activated).
RESPONSE LEVEL 1 BELAssetManager (or their delegate/alternate, Coordinate Coordinate Technical
Internal event OperatorLead manages BEL response. with BEL. with BEL. advice to
(Monitor/Act) BEL.
RESPONSE LEVEL 2 BELAssetManager (or their delegate/alternate, | Implement initial Implement initial Activate Coordinate | Prepare to implement | Standby for Standby for Provide Follow
Potential Emergency OperatorLead notifies relevant parties (using response plans, prepare response plans. Standby UEGCL operation | national/ regional activation. activation, (Uganda| technical | directions of
(Save Dam) notification procedure). for potential escalation | for request for EPRP(s) and | with BEL, | response plans. Police DPCs who | advice to | emergency
Preempi BEL leads premptive measures, which may to Response Level 3. assistance from Uganda follow generation lead the DECOCs | BEL. responders.
ptive measures ; . . : .
implemented. include emergency drawdown of the reservoir, Police Force. procedures | instructions are already Voluntary
and directing preengaged contractors to for potential informed). Inform evacuation of
undertake physical works. Continue to monitor failure of district, subcounty river margin
situation and update notified parties. Bujagali Dam. and village level Nile Bend
committees. District Resorts &
CAOs informed as Wildwaters
% ES }( K Lodge.
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SIMPLIFIED EVENT TREE 1: Example high inflowdfidoded potential failure mode (PFM)

Dam safety threat Condition Intervention

Large flow release from Right embankment dam

Owen Falls increased leakage identified Emergency drawdown

All gates operable and
emergency dewatering

commences
Concentrated leak

identified and progressin
RESPONSE LEVEL 2

One or more radial gate

Full spillway operation a -
inoperable

MFL 1112 m RL

Coincident inflows up to
4500 n¥/s (PMF)

Flood event surveillance
does not identify adverse
performance/damage

RESPONSE LEVEL 1

Continue enhanced
surveillance

Result

Outcome

Reservoir level increasq
leading to overtopping
failure

RESPONSE LEVEL

Dam safely passes hig

flows

Further Action

Next steps

Post emergency plan a
special operation until
dam repair

EMERGENCY RESPO
LEVEL 3 AS PER EPH

RESPONDE LEVEL 1 e
terminated. Continue
operation.
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SIMPLIFIED EVENT TREE&mple earthquake induced potential failure mode (PFM)

Dam safety threat

Large earthquake

Full capacity generatio
at FSL 1111.5 m RL

Moderate coincident
inflows (e.g. 1700 Afs
median inflow)

Condition

Right embankment dam

suffers damage

Embankment
deformation/transverse
cracking results in
concentrated leak
identified and
progressing

RESPONSE LEVEL 1

Post event surveillancg
does not identify

adverse
performance/damage

Intervention 1

Reduce inflows

Inflows from Kiira &
Nalubaale HPPs
reduced/stopped (e.g.
power station
shutdown)

Inflows cannot be
reduced or stopped (e.g.
issue at Owen Falls
spillway gates)

RESPONSE LEVEL 2

Continue enhanced
surveillance

Intervention 2

Emergency drawdown

Bujagali emergency
dewatering successfull
draws reservoir down
below leak (e.g.
transverse cracking at
crest)

Dewatering unsuccesst

in halting progression

(e.g. foundation contac
erosion PFM)

RESPONSE LEVEL

All Bujagali spillway
gates operable and
emergency dewatering
commences

One or more radial gats
inoperable at Bujagali

RESPONSE LEVEL

Result

Outcome

Dam failure prevented
halted

Reservoir level remain
too high leading to dal
failure

Outflows exceed inflow|
and reservoir level
drawndown halting da
failure

Reservoir level remain

too high leading to da
failure

Further Action

Next steps

Post emergency plan a
special operation until
dam repair

EMERGENCY RESPO

Post emergency plan al
special operation until
dam repair

EMERGENCY RESPO
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SIMPLIFIED EVENT TRE&8mple peration induced potential failure mode Unexpected inflows

Dam safety threat Condition Intervention 1 Intervention 2 Result Further Action

Reservoir level exceeds

Unscheduled operation of core level 1112.5 m RL .
Owen Falls gates andller MEas s el Reduce inflows Increase outflows Qutcome Next phase
11145 m RL

Inflows from Kiira &
Nalubaale HPPs All Bujagali gates
Widespread seepage| reduced/stopped in  ————— [eJol=IE10] [SR=Tqlo Mol Ui [0}V

and unravelling of sufficient time exceed inflows

upper downstream fac RESPONSE LEVEL 2

identified and

progressing (dam safe All Bujagali gates Outflows exceed inflo
threat confirmed and operable and outflows i) rESEETT EvE Post emergency plan

classified) R N Grawn down halting [N 2"¢ SPecial operation

. . - until dam repair
Full capacity generatio RESPONSE LEVEL Inflows cannot/are not RESPONSE LEVEL 2 dam failure

atFSL 1111.5mRL reduced or stopped in

Moderate coincident time Reservoir level
|nﬂo_ws _(e.g. Y fis Bl @ ielts re_id|a| gats increases/remains tog EMERGENCY RESPQ
median inflow) increas inoperable, inflows e hiah leading to dam WEEESESSl | EVEL 3 AS PER EP

to full gate capacity exceed outflows 9 failur%

(e.g. 2900 rfs)

Outflows exceed inflo
and reservoir level
drawn down halting

dam failure

Post emergency plan
and special operation
until dam repair

Inflows from Kiira & -
» . Post event condition
Nalubaale HPPs No additional action q
reduced/stopped in [EEESEENN rcquired at Bujagali (RN Dam failure preventedssmmme] assessment and lesso

Reservoir level remains i learned

high but no signs of dal
distress observed

RESPONSE LEVEL 2 Inflows cannot/are not
reduced or stopped in

time

BUJAGAHYDROPOWHRM VERSION :
DAM BREAK EMERGENCY PREPAREDNESS AND RESPONSE PLAN (EPF
Prepared for BUJAGALI ENERGY LIMITED by Tonkin & Taylor International Limited. CONTROLLED COPY PDF Z8NDafober 2024



SIMPLIFIED EVENT TREEdmpleof internal erosion induced potential failure mode

Dam safety threat Condition Intervention 1 Intervention 2

Adverse performance
identified by surveillance
(right embankment dam
shows potential evidence

of large scale internal

erosion)

Normal operating flows Reduce inflows Emergency drawdown

Gate operation and
emergency dewatering
successfully draws
reservoir down below

Inflows from Kiira & leak

Nalubaale HEPs
reduced/stopped

Dewatering
unsuccessful in haltin
progression (e.g.

foundation contact
erosion PFM)
RESPONSE LEVE

Unusual seepage
identified and
progressing

RESPONSE LEVEL 1

Full capacity
generation at FSL
1111.5m RL

Inflows can not be
reduced or stopped in
Moderate coincident time

inflows (e.g. 1700 Afs RESPONSE LEVEL 2
median inflow)

commences

One or more radial
gates inoperable

RESPONSE LEVEL

Post event surveillanc
does not identify
adverse

Continue enhanced

surveillance

performance/damage
(no internal erosion
confirmed)

All gates operable and
emergency dewatering———

Result

Outcome

Dam failure prevented/
halted

Reservoir level remai
too high leading to
imminent dam failure

Outflows exceed
inflows and reservoir
level drawn down
halting dam failure

Reservoir level remai

too high leading to
imminent dam failure

Further Action

Next phase

Post emergency pla

and special operatiol
until dam repair

EMERGENCY RESP(Q
LEVEL 3 AS PER EH

Post emergency pla
and special operatiol
until dam repair

EMERGENCY RESP(
LEVEL 3 AS PER EH
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Table C

Bujagali Dam EPRFPontact List

Last update29 October2024

Organisation Role/Contact Identified person / Contact number Alternative
notes number/contact
BujagaliDamHEPROwner/Operator
0752 237719

Bujagali Energy

Limited

General Manager

Alaister McDougall

0707 431 828

0200 550 500

AssetManager

Francis Mwangi

0752 237 766

Operata Leadat Control

0783 950 775

Roorm Varies 0200 550 502 0706 936 01EXT
209

OperationsDelivery Manager | Agaba Ismail 0704213421 0784651772

MaintenanceDelivery Manager| Yusuf Kadhigo 0772714132 -

Civil Supervisor Isaac Oonyu 0755018161 0774018161

Dam Safety &cialist Albert Kiggundu 0701100647 0774523292

BEL Office Varies 0200550500 -

Isimba Dam HEP®wner/Operator (downstream of

Bujagali Dam)

UEGCL Isimba

UEGCL Managing Director/ CH

Eng. HarrisorE.

0772 429 990

harrison.mutikangal

Mutikanga @uegcl.go.ug
Generation Manager Eng. Eliafunguta | 0783 061 033 -
Operations Manager Mr. Phillip Lutaaya | 0784 455 381 0781414895

Shift Charge Engineégenior

Shift Operator) Control Roor Varies 0393 218 004 0312372 233
Owen Falls Complex Dam Owner/Operator (Upstream of Bujagali Dam) (Kiira and Nalubaale HEPPS)
Generation Manager Mr. Daniel Oluga 0775 199 927 0776 733417

UEGCL Kiira and

Nalubaale

Operations Manager

Mr. Peter Tentena

0775460719

Shift Charge Engineer (Senior
Shift Operator)

Varies

0417 722 824

0417 722 810
0417 722 817

UETCL (Uganda Electricity Transmission Company Limited)

National Control

Centre (NCC)
Lugogo

LCC Operator

Varies

0417 802 576

0314 802 576
0393 261 360

Manager Control

Bright Masereka

0782161552

Potential Affected Locations Downstream (to aid voluntary evacuations/rapid notification)

Nile Bend Resort | Manager Allen Mukasa 0782 717 969 0756 125 235

Wildwaters Lodge| Manager Varies 0772 237 400 0754237500
) 0770 622 516

Whispers of the |\ nager Martin Elijah Yaa | 0200903 035 | 0786 356 017

Nile
0709785 385

Emergency responders

Uganda Police DPC Buwenge (Kiira North) | Morris Oye 0774 052 177
Force i ASP. Alex
ocC Stnt Budondo Police . 0782 787555
Station Kyankaaga
DPC Jinja (Kiira Central) SP Innocent 0707 876 58 0700213094
Mubangizi
) SP Hussein
DPNjeru 0784 575 256
Mugarura
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Last update29 October2024

Organisation

Role/Contact

Identified person /
notes

Contact number

Alternative
number/contact

DPC Kayunga

Rosette Sikahwa

0753 885 798

0741 559 705

DPC Kamuli

Rebecca Ayeta

0772006 789

hP v W }%

Jinja Cantonment

Ms. Rachel Kagoya

0772 013 370

0705 568 339

Defence Forces

(UPDF)

Ministry of Relief,

Commissioner, Disaster

of National Emergency
Goordination andOperation
Centre and theOPM

Capt. Stanlepsaba

Disaster Management TBA TBA TBA
Preparedness ang : o
Assistant Commissioner
Mar_lagement Disaster Management Rose Nakabugo 0772 313 093
(Office of the
Prime Minister)
National Toll free line Varies 0800 177 777 N/A
Emergency . :
Coordination and (NNalt'Cc;”a' Incident Commander| . o\ 0adya Akiiki| 0783 180 466
Operations
Centre (NECOC) Military Assistant tahe head

0785082988

District Emergency Coordination and Operations Centre (DECOC) / District Disaster Management Committee (O

DDMC & DECOC
Jinja

Chief Administrative Officer
(CAO)t Jinja (DDMC Chair)

Ms. Lillian
Nakamatte

0772 408 609

Deputy CAGJinja

Elizabeth Adong

0772 671 068

0756 671 068

DPC Buwenge

Refer above

0774 052 177

DDMC & DECOC
Buikwe

Chief Administrative Officer
(CAO)t Buikwe (DDMC Chair)

Mulondo Robert

0772 521 556

Deputy CAQt Buikwe Mr. Gidongo Peter 0752 935 558
Wasagami
DPC Njeru Refer above

DDMC & DECOC
Kayunga

Chief Administrative Officer
(CAO)t Kayunga (DDMC Chair

Maalik Mahaaba

0772 553 726

Deputy CAQt Kayunga

Godfrey Kiiza
Rwakijuma

0782946 584

DPC Kayunga

Refer above

DDMC & DECOC
Kamuli

Chief Administrative Officer
(CAO)t Kamuli (DDMC Chair)

Mr. Nasser Mukibi

0772 373 399

Deputy CAQ Kamuli Mr. Badru 0772 561 064
SsentongdNValiggo
DPC Kamuli Refer above

External Technical Advisers

Louis C Hattingh

+27 83 258 4325

+27 86 671 2355

Technical
Adviser(s) BEL Dam Safety Consultants
BUJAGAIHYDROPOWERM VERSION Z

DAM BREAK EMERGENCY PREPAREDNESS AND RESPONSE PLAN (EPRP)
Prepared for BUJAGALI ENERGY LIMITED by Tonkin & Taylor International Limited.

CONTROLLED COPY PDF Z3NDatober 2024



Charts Notification flowcharts (Charts 1 to 5)

The processes for dam safety threat identification, classification, communication and notification for
each response level are also presented in Charts 1 to 5 below.
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Chart 1. Dam safety threat identification and classification

process
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Chart 2: Notification & Actions — Response Level 1.
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Chart 3: Notification & Actions — Response Level 2:

Potential Emerge

ncy
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Chart 4: Notification & Actions — Response Level 3:
EPRP Plan Implementation — Imminent Dam Failure
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Chart 5: Notification & Actions — Event termination:
Emergency response ends
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TableD Contactlist for local construction material suppliers and contractof§BC)

Organisation Business Address Phone number(s) | Description
CONSTRUCTION MATERIAL SUPPLIERS

Riprap, gravels and other
quarried material

Sand bags

EARTHWORKS AND GENERAL CONTRACTING

Local contractor with large
scale earthworks capability

EQUIPMENT SUPPLIERS

Earthmoving equipment,
portable power generators,
dewatering pumps and
concrete mixers

CHARTERELICOPTER OPERATORS

Charter helicopter operator

Note thisis nota complete list of all potential supplieis.is intended that suppliers on this list have prearranged
agreements wittBELto provide the potentially required services.
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Flood hazard plans

Hood hazard plans for the assessed potential breachnariosare includedin the following pages
Theseflood hazard plansndicate the extent oinundationfor the modelled breach scenarios and
should be treated as indicative to help inform theergencyresponse, noting they are based on a set
of assumed conditions and the specifics of an aafaahbreach event may be different.

Figurel shows the overall extent of the area covered by this emergpneyaredness and response
plan. Figure2 to 5 presentthe modelledpotential inundation extents fotwo dambreach scenari®
i.e.anon-flood (sunny daybreach of Bujagali Daandahigh inflow (rainy day) cascade failure (Owen
Falls breactiollowed by Bujagali breaghFurther details of each figure are summarised in Table E
below.

The basis of thenodelled dam breach scenarios and inundation extents is described in the Updated
Dam Break Analysis and Inundation repbnttotal, six dam breach scenarios were modelled and their
downstream inundation extents mapped. These are all described in the dam break report, and are:

S1: Right embankment dam failure under normal @flod) inflow conditions (e.g. piping failure)
S2: Gated spillway concrete block failure under normal {itmed) inflow conditions (e.g.
following an earthquake)
S3: Right embankment dam failure under high flood inflows (e.g. overtopping failure)
S4: Gated spillway concrete block failure under high flood inflows (e.g. gate operational failure
and overturning)

x Sb: Right embankment dam cascade failure initiated by dam break at Owen Falls Complex under
normal (nonflood) inflowconditions

X S6: Right embankment dam cascade failure initiated by dam break at Owen Falls Complex under
high flood inflows.

Only two have been selected to be displayed in this EPRP. These rephesenitical cases fornon-
flood noncascade failure of Bujagali Dam (scenario S1candade failure of Owen Falls followed by
Bujagali Dam in an extreme flood event (scenario S6).

Table E  Dambreach flood hazard plan index

Figure Number River/Area Description

Figurel Victoria Nile downstream of Bujagali Dam to| Shows the overall extent of the area covered |
Isimba Dam this emergencyreparedness and response plg

Figure 2 Bujagali Dam to Busowoko Falls Modelled inundation extentfor (i) A nonflood

Figure3 Busowoko Falls to Kalagala/Itanda Falls (sunnyday) da_m breacmf B“Jagf"‘" D_amm_th

normaloperationalflows in theVictoria Nile
Figure 4 Kalagala/ltanda Falls to Isimba Reservoir and (i) A cascade failure causedabyextreme
Figure 5 Isimba Reservoir flood (PMH which causes a dam break@tven

Fallsthat results in a breach of Bujagali Dam

Thered lineinundation genario (sunny day Bujagali embankment dam failure) shown on these figures
should be used for dam safety events not causeetiyemehighinflows (e.g. when the downstream
areas are not already flooded from high outflows from Lake Victddajler Responskevel 3(and
potentially Response Leveltkese areas are to be evacuated.
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Theblue line inundation genario (floodinduced (rainy day) cascade failure) shown on these figures
should be used for dam safety events when the Victoria Sagcade dams are all releasing high
discharges (likely coincident with high Lake Victoria levels) and a cascade failure is anticipated or
occurring. These potential inundation extents assume the Victoria Nile River downstream of the
Bujagali Dam is already flood prior to a potential dam breakJnder Response Level 3 (and
potentially Response Level 2) these areas are tevaeuated.

The indicative flood arrival times, time to peak water level (i.e. indicative available warning and
evacuation timesafter dam failure starts peak water level rise and indicative flood water extents
from the modelled dam break scenarios are presented for key locations on the flood hazard plans.
These are also summarised in Table F below for ease of reference. This information is intended to
support evacuations of the potentially affected areas.

Table F  Dam breach flood hazard Warning times for select locationgefer Figures 1 to 5)

Location Left Bank |Busowoko |Right bank |Wildwaters Downstream off Left bank | Isimba
Nile Bend | Falls upstream of |Lodge Itanda Falls Nsiima | Reservoir
Resorts Bubogo (Kalagala Falls]

Distance 3.5 8 115 15.7 17.5 22 34

downstream of

Bujagali Dam (km)

Sunny day/normal inflows failure of Bujagali Dam only (red line areas)

Flood wave arrival| 0.4 0.8 15 18 19 2.3 2.8

time (hrs)

Time to peak wate| 1.6 2 2.5 2.7 3 35 4.5

level (hrs)

Additional water |8 6.5 5 25 4.3 2 0.8

depth (m)

High inflow with cascaddailure of Owen Falls an@ujagali Damliflue line areas)

Flood wave arrival| 0.3 0.6 1 13 15 18 2.4

time (hrs)

Time to peak wate| 1.5 1.8 2.1 2.3 25 3.1 4.3

level (hrs)

Additional water |11 10 8.5 4.2 8 55 3.4

depth (m)

Potential Road Closures and Evacuations

The UgandaPolice &} E ~hWé&e v S§Z hP v W }% 0 [ bdthvhavekth&e + ~hW
authority to close roads and ordewacuations. Théocations that require road cordons/closures and
evacuations in thénighly unlikelyevent ofdam breacHailure at the BujagalHPPrequire assessment

and confirmation to suit the specifics of each evdfdy locations and considerations may include

X  The tailrace, gated spillway and siphon spillway outlet chaninetsediately downstream of
the Bujagali Dam
X TheVictoria Nileriver corridor immediately downstream of tHgujagaliDam

X  The resorts and dwellings near the river on the true left b@né&uding Nile Bend and Whispers
of the Nile) ~ 3 to 4 km downstream of the Bujagali Dam as per Figure 2.

X Busowoko Fallgincluding adjacent resorts/lodges)

X Wildwaters Lodg€Kalagala Island besid@lagala anttanda Falls)
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X Kalagala anttanda Fallgincluding adjacent resorts/lodges)

X IsimbaDam eservoirand margin
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