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IMPORTANT NOTICE

This report is confidential and is provided solely for the purposes of Engineering Design and Tender
Documentation for Improvement of Priority Drainage Systems in Kampala Capital City. This report is
provided pursuant to a Consultancy Agreement between SMEC International Pty Limited (“SMEC”)
and Kampala Capital City Authority [KCCA] under which SMEC undertook to perform a specific and
limited task for KCCA. This report is strictly limited to the matters stated in it and subject to the
various assumptions, qualifications and limitations in it and does not apply by implication to other
matters. SMEC makes no representation that the scope, assumptions, qualifications and exclusions
set out in this report will be suitable or sufficient for other purposes nor that the content of the
report covers all matters which you may regard as material for your purposes.

This report must be read as a whole. The executive summary is not a substitute for this. Any
subsequent report must be read in conjunction with this report.

The report supersedes all previous draft or interim reports, whether written or presented orally,
before the date of this report. This report has not and will not be updated for events or transactions
occurring after the date of the report or any other matters which might have a material effect on its
contents or which come to light after the date of the report. SMEC is not obliged to inform you of any
such event, transaction or matter nor to update the report for anything that occurs, or of which
SMEC becomes aware, after the date of this report.

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal
responsibility whatsoever in relation to this report, or any related enquiries, advice or other work,
nor does SMEC make any representation in connection with this report, to any person other than
KCCA. Any other person who receives a draft or a copy of this report (or any part of it) or discusses it
(or any part of it) or any related matter with SMEC, does so on the basis that he or she acknowledges
and accepts that he or she may not rely on this report nor on any related information or advice given
by SMEC for any purpose whatsoever.
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EXECUTIVE SUMMMARY

01. Introduction

This project is aimed at improvement of priority drainage systems in Kampala Capital City, and is part
of the second phase of the Kampala Institutional and Infrastructure Development Project (KIIDP),
among other KCCA infrastructure development Projects. Under the KCCA Infrastructure development
component, Phase 2 will seek to construct and upgrade identified roads and junctions and drainage
channels that are central to enhancing mobility and reducing flooding thereby increasing the useful
life of city infrastructure. These interventions by KCCA, in some instances, will be conducted in the
same geographical area as some sections of the priority drainage channels in this project and
therefore have a tie-in with its implementation.

Other infrastructure developments planned in Kampala Capital City include the Southern Bypass,
Northern Bypass expansion, Kampala-Jinja Expressway by Uganda National Roads Authority (UNRA)
and the Standard Gauge Railway. These proposed development projects interact in a number of ways
with this priority drainage improvement project.

The Consultants, SMEC International Pty Ltd, Australia, (SMEC), have prepared this comprehensive
Environmental Impact and Social Assessment (ESIA) for the proposed Improvement of Priority
Drainage Systems in Kampala Capital City (the Project). In addition, a Resettlement Action Plan (RAP)
has been prepared for the project and compiled in separate report.

This Project is categorized under the Third Schedule of the National Environment Act within Section
(4) Dams, rivers and water resources as (b) river diversions and water transfer between catchments;
(c) flood-control schemes. The World Bank EIA Guidelines (World Bank, 1999) categorize the
proposed project as a Category B project. Both the national legislation and international guidelines
therefore recommend that a full ESIA be conducted for the proposed Project prior to
implementation.

02. Objectives of the ESIA

The main objective of the ESIA was to develop an Environmental and Social Mananagent and
Monitoring Plan (ESMMP) to guide the emerging project design and works in consideration of the
environment and social baseline conditions and issues. The ESMP was built as per assessment to
understand the interaction of the Project with the social and economic environment, and hence
identify potential benefits and adverse impacts of the Project. Mitigation measures to address the
impacts by enhancing the positive impacts and avoiding, reducing or offsetting the adverse impacts
were then developed in the ESMMP.

Specifically, the study aims to:

i) Conduct baseline environmental investigations along the Project channel routes;

ii) Conduct consultations with relevant stakeholders, including potentially affected persons, to
obtain their views and suggestions regarding the environmental and social impacts of the
proposed project;

iii) Propose mitigation measures to address potential negative impacts; and

iv) Prepare an Environmental and Social Management and Monitoring Plan to guide the
implementation of the recommended enhancement and mitigation measures.
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03. Project Justification

The drainage of Kampala is mainly through eight (08) primary channels served by numerous
secondary and tertiary systems. Human settlements and industrial developments are extending from
the many hills to the low lying areas on the banks of the drainage channels which are part of
wetlands and floodplains. The natural and manmade drainage channels along the floodplains and
low-lying areas are regularly overtopped by floodwaters, causing damage to people’s homes and
industrial properties, seriously disrupting traffic flow and economic activity in the City and increasing
water pollution.

The frequency of flooding has increased due to increased runoff caused by land-use changes in the
catchments and reduction of the buffer capacity of wetlands due to encroachment. This results in
loss of lives, destruction of livelihoods, and recurring costs to Kampala’s socio-economy. Investment
in upgrading drainage infrastructure is required to protect people and their property and also spur
economic development.

This project aims to improve three (03) of the eight (08) drainage systems in the city i.e. Lubigi
(System 2), Kansanga and Gaba (System 4 and 4A), and Kinawataka (System 6) in order to resolve the
problem areas along these systems such as risk of flooding, and lack of accessibility for channel
maintenance.

04. Project Description and Scope

Kampala is drained by eight (08) major/primary channels, which are fed by numerous secondary,
tertiary, and quaternary channels of varying capacities. The lower lying areas of the City are usually
inundated in the event of heavy rains, with the residents and road users in such flooded areas
suffering during the after-effects of floods.

This project will involve the improvement of three Primary drainage channels in Kampala Capital City
i.e. Lubigi, Kansanga and Gaba, and Kinawataka systems. Table ES 01 shows the lengths of the
primary and secondary channels that will be improved as part of this Project.

Table ES 01: Drainage Systems included in Assignment

Drainage System Order of drain(s) Number of Channels and Length (km)
No. of Channels Primary | Secondary

System 2 - Lubigi Primary — Upper and

1 2.5

Lower reaches

System 2 - Lubigi Secondary 10 31.99
System 4 and 4A — Kansanga | Primary 1 7.16
and Gaba!
System 4 and 4A - Kansanga | Secondary 4 8.45
and Gaba
System 6 - Kinawataka Primary 1 4.42
System 6 - Kinawataka Secondary 4 9.3
Total Length 14.08

05. Project Location

The channels to be improved in this project majorly traverse the four divisions of Kawempe, Lubaga,
Makindye and Nakawa as presented in Table in Table ES 02. However, since channels in many cases

! System 4 and 4A — Kansanga and Gaba® consist of the linked Kansanga and Gabba channels whereby Gabba covers 1.78km whereas
Kasanga covers 5.83km lengths

5116021 | ESIA Report | Final Ver | May 2018 Page xxiii




form the boundary between zones/villages, in some sections neighbouring jurisdictions such as
Central Division and Kira Municipal Council in Wakiso district will also be affected.

Table ES 02: Location of channels being improved within this Project

Drainage System Division

Primary System 2 - Lubigi

Primary Channel Central, Kawempe and Lubaga
Secondary 01 Lubaga

Secondary 02 Lubaga

Secondary 03, 03A & 03C Lubaga

Secondary 04 Lubaga

Secondary 05 Lubaga

Secondary 06 Lubaga and Kawempe
Secondary 07 Kawempe

Secondary 08 Kawempe

Secondary 09 Kawempe

Secondary 10 & 10A Kawempe

Primary System 4 - Kansanga

Primary Channel Makindye

Secondary 01 Makindye

Secondary 02 Makindye

Secondary 03 Makindye

Secondary 04 Makindye

Secondary 05 Makindye

Primary System 4A - Gaba

Primary Channel Makindye

Primary System 6 - Kinawataka

Primary Channel Nakawa & Kira Municipal Council
Secondary 01 Nakawa

Secondary 02 Nakawa & Kira Municipal Council
Secondary 03 Nakawa

Secondary 04 & 04A Nakawa

06. Project Proponent and Project Cost

Name and address: Kampala Capital City Authority
Plot 1-3 Apollo Kaggwa Road
P.O. Box 7010, Kampala, UGANDA
Tel.: 0414 581 294 /0204 660 000
Website: www.kcca.go.ug
Contact Person: Charles Tumwebaze
Co-ordinator, KDIIP Il Project

Email: ctumwebaza@kcca.go.ug

The Project is estimated to cost USD 93,014,897 for the entire Project. Table ES 03 shows the
summary of the costs, including those for each of the drainage systems within the Project.

Table ES 03: Summary of cost for each Drainage System in the Project
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Drainage
System

Lubigi
Kansanga
and Gaba
Kinawataka

TOTAL

Length of

the BillNo.1 Bill No. 2 E:L'::'g’ BillNo.4  DEVELOP :n'\,'\':'xfELN I —_—
proposed GENERAL DRAINAGE WORKS LANDSCAPIN COSTS CE 4)
interventio ($) (S) () G (S) ($/km) ()

n area (km)

2.5 1,122,601 37,981,888 325,217 6,698,820 1,216,936 150,162 47,495,624
7.16 1,122,601 10,501,186 94,658 2,384,734 1,318,219 116,351 15,537,749
4.42 1,122,601 23,730,588 130,643 2,675,545 2,093,957 228,190 29,981,524
14.08 3,367,803 72,213,662 550,518 11,759,099 4,629,112 494,703 93,014,897

Notes: According to the hydrolics assessment report, Lubiji channel streatches for about 12.10km but
the planned interventions are limited to 2.5 mentioned in ES 03 above. The respective lengths for
each channel hereabove specified are indicative of the extent of the channel to be improved with the
proposed project works. Details of the full extent of the drainage lengths, sections in wetland
systems and sections for the proposed Works are shown in Table 2-11, Table 2-12 and Table 2-13.

07.

The cha

Current State of Storm Water Channels

nnels being considered for improvement in this Project in their current state were selected

because of the flooding occurrences within the catchments of Lubigi, Kansanga-Gaba and
Kinawataka. The major problems plaguing the three selected catchments can be summarized as:

Flooding

There were very many signs of flooding within the Project area as evidenced by flood marks
on structures, flood prevention barriers constructed at the entrances of houses, deserted
houses, and based on information obtained from community members and local leaders
during stakeholder consultations.

Failed culverts
Culvert structures along the length of the drainage channel vary significantly in both
structural and hydraulic condition and can be classified as ranging from:

e TypeA: culverts which have failed both hydraulically and structurally and should
either be physically removed from the channel or totally replaced but are held in place
due to the amount of vehicular traffic in place;

e TypeB: culverts which have failed structurally and should either be physically
removed from the channel or totally replaced; and

e TypeC: culverts which have been a major source of flooding and have been
physically removed from the channel.

Siltation

The siltation problem within the drainage channels is a serious one, with some culverts being
rendered useless as they are sometimes entirely blocked by silt build-up.

Poor solid waste management

Due to the poor solid waste management culture in the City, majority of the channels were
filled with domestic waste such as plastic bottles, plastic bags, clothes, shoes, and food
waste. In slum areas, the storm water channels double as open sewers.

Lack of access for removing heaped waste and silt from cleaning channels

The poor solid waste management is exacerbated by a lack of access roads for maintenance,
such that even when cleaning is done, the collected garbage and silt is piled at the edges of
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the channels. This heaped mixture of garbage and silt naturally finds its way back into the
channels when it rains again, resulting in a viscous cycle.

vi. Improvised channel crossings
Majority of the community channel crossings are improvised from wood, metal, concrete, or
truck chassis, and create a health and safety risk because of their state.

08. Project Alternatives

The assessment of alternatives was based primarily on the suitability of the alternatives in the
various catchments and channel locations. Factors considered during the evaluation were:

i Technical suitability (applicability of the option to provide the desired outcome of improving
storm water drainage within and around the Project area);
ii. Environmental considerations (potential benefits and adverse effects);
iii. Social considerations (potential impact on the people living within and around the Project
area); Economic viability of implementation of the option.

Six (06) options were identified during the feasibility studies for the channel designs. The identified
options were taken through a more rigorous assessment before selection of the preferred
alternatives was done. The options identified were:

Option 1: Do Nothing Scenario

The “Do Nothing Scenario” is in equal measure the “No Project option” which implies that the
proposed project should not be implemented. Under this scenario, the extent of flooding that
currently occurs within the catchment will continue to happen with the situation becoming worse
over time as the catchment continues to become even more developed due to the demands of
providing additional housing within easy access to Kampala City.

The “Do Nothing Scenario” was considered unsustainable because the multiple benefits from
implementing the proposed project would be foregone. In particular, this would mean that issues
associated with frequent devastating floods such as pollution of receiving water bodies, damage to
property and city infrastructure, loss of human lives, disease outbreaks, and paralysis of
transportation city-wide would prevail while positive impacts such as job openings and safety for the
local population along the channels would not occur. On this basis, the ‘Do Nothing Scenario’ was
rejected as an option to be carried forward for the Project and project implementation option was
maintained.

Option 2: Buy back the flood plain

This option takes into consideration that majority of the areas in the City that are currently
experiencing floods are in the flood plains. Kampala is generally a City built on hills and it is therefore
natural that the low lying areas receive storm water from the catchments. In the recent past, the
development of Kampala has been unplanned, resulting in development of areas that are naturally
meant to be floodplains. The basis of this option was to ensure minimal engineering works in terms
of infrastructure development to control floods in the low-lying parts of the city, while allowing these
low-lying areas to recover their original functions as floodplains.

However, implementation of this option would involve relocating people that are currently residing
in the areas that are designated as ‘flood plains’. This would require extremely high compensation
costs since the people living and working within these areas would have to be relocated or given cash
compensation. Thus this option was rejected to pave way for further evaluation of applicable options
3,4, 5 and 6, due to the aforementioned high potential socio-economic impact.
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Option 3: Retain / buy back areas for retention ponds in the upper reaches of individual
catchments

This option would involve the creation of retention ponds in the upper reaches of the catchments
with the aim of reducing the peak discharge into the drainage channels downstream of the retention
ponds, and thus minimize on the frequency of flooding within the lower areas of the catchment
which are more prone to flooding during storms. Development of flood retention ponds would also
result in a reduction in the volume of outflow discharges into the downstream channel sections. This
will have the desired effect of minimising the extent of channelization work required along the
channel downstream of the retention pond i.e. reduced channel size and smaller culvert dimensions
at road crossings.

Similar to Option 2, this would require extremely high compensation costs since the people living
within these areas would have to be relocated or given cash compensation. The associated high
compensation costs would render the Project unviable. For this reason, this option was rejected and
options 4, 5, and 6 were evaluated for consideration.

Option 4: Combination of buy back the floodplain and retention within channel

This option would involve the creation of retention pond areas along the secondary drainage
channels which are most affected by flooding during storms. The retention effects would reduce the
discharge downstream resulting in reduced levels of flooding, thus lessening the resumption
requirement downstream of the retention facility.

Notwithstanding these advantages, the economic assessment of this option found that similar to
Options 2 and 3, this would require extremely high compensation costs since the people living within
these areas would have to be relocated or given cash compensation thus rendering the Project
unviable. As a result, this option was rejected for further consideration of options 5 and 6.

Option 5: Channelization

This option would involve conveying the entire flood discharge from the contributing catchments
through the drainage channels up to the ultimate downstream discharge point. Depending on the
state of the existing channels in the Project area, implementation of this option could involve
widening, deepening and/or straightening, of the channels, replacement of road culverts,
replacement of channel crossings, and establishment of access roads along the channels, among
others.

The economic assessment of this option found it less costly than options 2, 3, and 4 because while it
also involves relocation and compensation costs, these are comparatively less and hence rendering
the project more economically viable. Based on this option’s suitability for all project areas,
manageability of the associated potential environmental and social impacts, financial feasibility and
cost-effectiveness, it was taken on for application in the entire Project area.

Option 6: Inter Catchment Transfer

This option would involve diversion of part or all of the flood discharge to an adjacent catchment that
is considered to be less prone to the effects of flooding. Only Secondary channel 6 in Lubigi
catchment was considered for this option but even then, the high capital investment required to
construct the diversion tunnel or open channel was found to be too high due to the required
implementation technology. Based on the technical and social implication, this option was rejected.

Table ES 04 provides a summary of the results of the evaluation of options assessed for this Project.

Table ES 04: Summary of results of evaluation of options
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Option

Option 1: Do
Nothing Scenario

Option 2: Buy back
the flood plain

Option 3: Retain /
buy back areas for
retention ponds in

upper reaches of
individual
catchments

Option 4.

Combination of buy
back the floodplain
and retention within
channel

Option 5:
Channelization

Channels for
which option
was considered
All primary and
secondary
channels

All primary and
secondary
channels

Lubigi

Primary (Sec 10
to Gayaza Road
Roundabout);

Sec 3, Sec 9, Sec
10,

Kinawataka
Primary;
Sec 3, Sec 4,

All primary and
secondary
channels

All primary and
secondary
channels

Channels for which
option was selected
for implementation

None

None

None

None

All  primary and
secondary channels

Reason

All the benefits of the Project
will be foregone

Most floodplains have been
developed; therefore
implementation would require
very large compensation costs.
This would make the Project
unviable.

Cost of land in Kampala is very
high. Retaining land for retention
ponds in the City would incur
very high compensation costs,
thus  making the  Project
unviable.

Cost of land in Kampala is very
high. Retaining land for retention
ponds in the City would incur
very high compensation costs,
thus  making the  Project
unviable.

This option will bring the much-
needed relief to the flooding
problem, and with costs that
make the Project economically
viable.

This option had the least
requirement for land take and
therefore least social impact.

The option also put into
consideration the environmental
aspect since channelization into
wetlands was avoided.
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Option Channels for Channels for which Reason

which option option was selected

was considered for implementation
There are no suitable adjoining
catchments where inter-
catchment transfer can be made
to work without shifting the
problems from one bad
catchment situation into another
catchment which is in equally as
bad situation.

Option  6: Inter Lubigi Sec6 None
Catchment Transfer

Note: Considering the environmental benefits associated with the use of retention ponds within the
catchments, and the fact that options 3 and 4 (that require retention ponds) were rejected purely on
the basis of the amount of compensation that would be required; the use of retention ponds at the
sites identified as suitable during the design studies should be put into consideration for
implementation in the near future as funds to enable relocation become available. This will enable an
integrated solution to the City’s drainage problems since the addition of retention ponds into the
selected catchments will serve to further minimize the occurrence of flooding, as well as greatly
contribute to the improvement of the water quality that eventually feeds into the receiving streams.

09. Permits

Implementation of the Project will require KCCA to obtain the necessary permits in line with the laws
of Uganda. Table ES 05 provides a list of the identified permits that KCCA will obtain before
implementation of the proposed drainage improvement project. KCCA will work with the various
government agencies and identify and obtain any other permits deemed necessary for Project
implementation.

Table ES 05: Permits to be acquired for Project implementation
Permit Responsible | Reason for Permit
Agency
Surface Water abstraction permit | DWRM Water abstraction for construction works

from natural water courses.

Permit to carry out a regulated | NEMA Construction or excavation within a wetland
activity in a and/or water body such as a lake or river.
wetland/riverbank/lakeshore

Permit for demolition of existing | KCCA Demolition of structures within the project
structures area e.g. perimeter walls, pit latrines, houses

too close to the channels, existing lining of
drainage channels in some sections that will
have to be expanded.

Permit for excavation KCCA Excavation of wider channel cross-sections
Excavation for retention pond area
Tunnelling or deep excavation for inter-
catchment transfer infrastructure.
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Permit Responsible | Reason for Permit
Agency
Permit for hoarding and | KCCA Hoarding may be required in areas that are
scaffolding very close to residential houses, for safety
purposes.
Scaffolding may be required in sections that
have loose soils, or require deep excavations,
for the safety of construction workers.
Certificate of good structural | KCCA The designs for drainage infrastructure will

practice

010.

have to be approved, as being in accordance
with the latest British or Euro codes of
Practice, by the Directorate of Engineering
and Technical Services in KCCA.

Key findings from Stakeholder Engagement

Consultations with the stakeholders were held between August 2015 and April 2016. Some of the key
issues/ expectations raised during the consultations are summarised in Table ES 06.

Table ES 06:

Summary of key issues from the consultation meetings

Stakeholder

Key issues

Directorate of

The causes of flooding should be carefully studied such that the solutions
proposed by the design team are actually effective for the long term. In the
past, channels have been widened in some places with no reduction of the
flooding problem in the area.

The ESIA study should clearly state that bare ground in the catchment areas is
a major problem as it greatly contributes to siltation / sedimentation.
Recommendations can include policy changes to encourage increasing green /
vegetation cover, and improving waste management.

Water Resources
Management
(DWRM),  Ministry
of Water and
Environment

The Kampala drainage system impacts on the ecosystem should be
exhaustively investigated during the study. The status of the receiving
wetlands should be considered because previously, the impacts of Greater
Kampala Metropolitan drainage channels on receiving water bodies have not
been carefully assessed. Case in point is the Nakivubo Channel that has greatly
contributed to the pollution of the Murchison Bay on Lake Victoria.

The Project does not have any statutory requirements, unless inter-catchment
transfer structures are to be constructed. Construction of hydraulic structures
requires a permit.

If water abstraction for construction works has to be done, permits will have
to be acquired.

National Water and
Sewerage
Corporation (NWSC)

Sewerage systems share the same profiles as drainage systems. Thus some of
the intended channels are located where NWSC has existing infrastructure
and has already compensated the communities. To avoid double
compensation KCCA should work with NWSC to share the implemented
compensation database.
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Stakeholder

Key issues

KCCA drainage project needs to take into account NWSC sanitation plan for
the existing and planned systems.

If any of the existing NWSC infrastructures must be relocated, KCCA will be
responsible, but should work with NWSC.

Buganda
Board (BLB)

Land

The design of the current drainage channels might not necessarily be the
problem with the system. The garbage disposal problem in the City is a major
problem and until this is solved, the flooding problem will continue.

Serious consideration should be accorded to land tenure matters during the
compensation e.g. 50 year lease versus 3 years left on the lease. These should
be handled specific to the lease. When the lease expires, the land reverts to
the kibanja status.

Government compulsory acquisition does not give the land owner the option
to refuse to give up their land for the Project. The Buganda Land Board will
not stand in the way of development, for the public good.

What is the Buganda Land Board role with people with sales agreements?

The Buganda Land Board (BLB) is the only organisation with the mandate to
verify land ownership on Kabaka’s Land. ‘Baami ba Kabaka’ are only delegated
by the Board.

Strip maps from the Project should be passed on to the BLB for registration.
This will involve identifying those who have registered with the shs. 600,000
and those who have not. In addition, people with land titles sometimes have
arrears with their ground rent and these should also be verified through the
BLB.

The BLB has a survey unit that should be involved in the Project’s surveying
and valuation work.

Special consideration should be made for large entities such as BLB.

The BLB has land titles for vast pieces of land. One company took land titles
from the BLB in 2005 for the Northern Bypass and is still holding them to date.
The titles should not be taken by Government. Instead, mutation forms and
photocopies of the land titles should suffice for the purposes of this Project.

Wetlands
Management
Department

(WMD), Ministry of

Water

and

Environment (MWE)

KCCA needs to liaise with Ministry of Lands to go about the issue of
resettlement from wetlands.

The problems with the drainage system in Kampala are beyond Engineering
solutions only. A wholesome solution needs to be used in order of solve the
problem.

The disposal of silt from the channels is also a big challenge. A NEMA-
approved dump site needs to be approved for use.

Wider channels have the implication that more water will be poured into
water bodies untreated. The wetland sections should be enhanced and
lagoons built to enhance the waste treatment before discharge into the
receiving water bodies such as Lake Victoria.
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Stakeholder

Key issues

Resettlement of areas within industrial parks will be difficult.

Office of the Chief
Government Valuer
(CGV)

Establish communication links with key stakeholders like NEMA, KCCA, and
Buganda Land Board among others.

Work schedule should be made so we can measure performance.

There is urgent need to seek clarification with KCCA and NEMA if they have
some gazetted corridors and if they will be considered for compensation.

Disturbance allowance of 30% is to be considered since KCCA wants to start
the Project as soon as possible.

Seasonal crops should be included in the assessment since there is limited
time to carry out the land acquisition and compensation.

Occupational Safety
and Health (OSH)
Department ,
Ministry of Gender,
Labour and Social
Development
(MGLSD)

The Project policy and tender documents prepared for consultants and
contractors should clearly state the responsible parties for the
implementation of the mitigation measures.

Committees for ensuring the implementation of health and safety measures
should be in place, during both construction and operation phases.

The Project should prepare an OSH policy for both construction and operation
phases, which should include an HIV/AIDS policy.

Instead of recommending PPE in the ESMP, emphasis should be put on
developing an OSH programme. MoGLSD should be listed in the ESMP as one
of the responsible agencies for supervising the implementation of the ESMP.

Improved health and safety should be expounded on as a positive impact
because this Project will definitely improve the health situation in the Project
areas by reducing on the risk of outbreak of water borne diseases.

To ensure success of this Project, the community involvement component
must be clearly indicated. The communities should be made to appreciate the
Project so that they contribute towards the maintenance of the channels. This
will involve improved solid waste management practices.

Stakeholder involvement should be provided for in project implementation,
during both construction, and operation and maintenance phases.

KCCA needs to have a sanitation programme and Public health component so
as to improve the Solid waste management within the City.

National Water and Sewerage Corporation has a pro-poor project. They
should work together with KCCA.

Leaders

Clerk’s
Office, Councillors,
Local Council
Chairpersons)

Division
(Town

Kawempe Division

Project Design

How wide is the channel?

Where exactly will the channels pass? What are the start and end points?

Regarding the channel design width, where does 3 m start? Width of channel
has not been very clearly stipulated.
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Stakeholder

Key issues

Makindye Division
Lubaga Division
Nakawa Division
Central Division

Wakiso District

Access roads should be a must. They are very necessary for collection of the
desilted waste from channels, as well as garbage collection.

When does construction start?

Rails for safety, especially for children, should be incorporated into the
designs.

Involvement of local area leaders in Project

How will the local area leaders be involved in the Project?

Will the local area leaders be given any allowance or facilitation?

In other projects, the PDC is usually integrated into the project to ensure that
the work is executed in a manner that the community embraces. The PDCs
should therefore be involved in this project.

RAP Study

Some residents have reported seeing surveyors going through their land and
the communities. The local area leaders should have been informed prior to
any field studies.

How will the title holder, Kibanja owner and tenant be paid?

The Buganda Land Board should be consulted, as a major land owner in the
area, and also included on the Grievance Committee.

Should people carry on with their developments e.g. planting trees, crops,
buildings etc.?

What if the Project is delayed after the RAP process is finalized?

How will the Project proceed if there are land wrangles in some sections?

Should people continue to register their land with Buganda Land Board?

Community
members in Project
Area (FAQs)

Project Design and Timelines

When will the Project start exactly because some people passed through?

How far from the current channel will the new channel extend?

Will tertiary channels also be worked on?

Will this project actually be implemented? The example of Bwaise channel in
Lubigi was implemented but is not being maintained. Won’t this same
problem affect these proposed channels?

Will all the channels be worked on in this project?

Is it possible for the channel width to be reduced from the 14m to at least
10m?

The local leaders in the area are not properly informing the people about the
Project. The people need proper notice so that everyone can be properly
prepared.

People in Wetlands
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Stakeholder

Key issues

Most people are within wetlands. Will these be compensated?

NEMA identified people in the area within wetlands and those are recognized.
Those who built afterwards will not be recognized. Is this the case?

Will the project consultants be working with NEMA? Considering that people
are in wetlands.

It is possible that there could be delays in the project, as opposed to doing the
valuation and taking up to 5 years without implementing.

RAP and Compensation

KCCA usually demolishes people’s infrastructure without notice or
compensation. What guarantee do people have that this Project will be any
different?

Most of this area is on Kabaka’s land. How will these be catered for since
people have just finished paying for their tenancy at the Buganda Land Board?

Most land purchases are done with agreements. Will these also be paid for?

What happens if a landowner passed away?

During valuation work, the PAPs are not told the amount they will be
compensated. Is it that the structures will be demolished before the
compensation payment has been made?

The brochure talks about land titles and landowners. What about individuals
with no land titles, but only agreements?

How will schools be dealt with, especially if the time/ notice is short?

Will structures be paid based on what will be affected for example if a
veranda is within the project corridor, will the entire house be compensated?

Plots with no developments, how are they going to be catered for?

What happens if the space left after the Project affected area is very small?

Will people be paid first before they are asked to leave?

How wide will the access be?

In which category do leaseholders fall?

What happens if someone is not in the Project area but their structures are to
be affected?

Identification before payment is crucial. Some Projects have people being paid
when they are not the legitimate owners.

In this area, there was no channel in existence. People created the channel to
create relief to flooding; will those who invested in lining the channels be
compensated? Most people in the area lined the sections of the channels near
their homes.

Similar comments were received from majority of the stakeholders. Most feedback from the
dicussions with Institutions, Local area leaders, and community members could be categorized as
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related to Project design and timing, land acquisition and compensation, maintenance of the
channels during operation, particularly management of solid waste and de-silting, and job
opportunities. Table ES 07 provides a summary to the responses to the Frequently Asked Questions
(FAQs) from Stakeholders, and how the various concerns were incorporated into the Project, to
ensure that stakeholders’ concerns are adequately addressed.

Table ES 07: Summary of responses to FAQs from Stakeholders

Aspect Response Adoption into Project
Project design and | Channelization is not the only option being | Project alternatives during
timing considered. Other options include use of | Project design considered the

retention ponds (within the channel or in
upper reaches of individual catchments),
and inter-catchment transfer.

various options to eventually
choose the best combination
of options

This project is restricted to the primary and
secondary channels, but facilities will be
provided for inlets into the channels within
the 3 m access roads required on both
sides.

This was restricted by the
Project scope.

Construction phase is planned to start in
mid-2016, with the Project phased to last
about five (05) years.

Timelines were variable and
KCCA could not start within
planned time.

The Design Engineers will not compromise
on the effectiveness of the channels.
However, the Engineers are doing
whatever is possible to minimize the land
take requirements of the Project.

Project alternatives during
Project design considered the
various options to eventually
choose the best combination
of options

Land acquisition and
compensation

The valuation surveyors will be contracted
by KCCA, the Project developer. However,
the rates estimated by the valuation
surveyors are submitted to the Chief
Government Valuer (CGV) for approval; so
government is involved in the project.

Considered in RAP process

This is a World Bank Project and therefore
World Bank Guidelines will be followed.
The WB Guidelines stipulate that all people
affected persons are compensated,
according to their ownership status.

Considered in RAP process

Different rates for land owners, kibanja
holders, and tenants will apply. The kibanja
owner gets 70% of the value since they are
the ones occupying the land; title owner
gets 30% of the value. The tenants get
compensation for the equivalent of their
losses from the land, for example costs for
loss of income as they find alternative
tenantable land on which to carry out their
economic activities.

Considered in RAP process
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Aspect

Response

Adoption into Project

The World Bank Guidelines emphasise that
present day value of assets is used during
valuation. The market value of building
materials will be used, while current
district rates for Kampala district will be
used for agricultural possessions such as
trees and crops.

Considered in RAP process

There will be a Grievance Committee to try
and settle any disputes of aggrieved
project affected people? However, the
entire Project will not be stalled on
account of a few individuals. An example is
the construction of the Northern bypass
which started and skipped over the
sections with unresolved land issues.

Grievance Management
Process recommended in the
ESIA/ ESMMP.

Maintenance of the
channels during
operation, particularly
management of solid
waste and de-silting

Dredging of silt is part of a channel’s
maintenance during operation. One of the
challenges to this exercise with the current

Provision for access roads
made during Project design
because if concern on poor

channels has been lack of access to | maintenance of existing
transport away the dredged material. Once | channels.

this Project is implemented, it will be

easier to dredge the channels of silt.

KCCA will have to take a multifaceted | Commitments made in

approach to solve the City’s flooding
problem. Currently, some urban division
councils are taking on garbage collection
contractors to manage the solid waste.
Such steps will go a long way in
contribution to the flooding solution.

ESMMP to improve the City’s
waste management.

Job opportunities

Community members interested in getting
jobs will have to be proactive and
approach the Project Contractors when
these are commissioned to start work. The
ESIA report has made a recommendation
for KCCA to oblige any contractors of the
Project to hire the local community
members to the extent of the available skill
available, especially for unskilled labour.

Commitments made in
ESMMP to allow for local
recruitment, while also
providing stringent
measures gender-
based violence, Vviolence
against  children andchild
labour in the ESMMP.

for
against

Public Disclosure

NEMA, to whom the Environmental and Social Impact Statement is submitted for review and
approval, is also responsible for disclosure of the report in public libraries and at Division
headquarters of Kampala District where the Project is located. The Environmental Impact Statement
shall also be placed on the Proponent’s website for review and comments.
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011.

Potential Environmental and Social Impacts Identified and their Assessment

An in-depth assessment of the potential impacts during the pre-construction, construction, and post-
construction (operation and maintenance (O&M)) phases of the Project was conducted.
Enhancement measures for the positive impacts that are presented augment the Project’s benefits
while mitigation measures are presented to avoid, minimize/reduce, or compensate/offset the
identified adverse impacts. Table ES 08 and ES 09 provide summaries of the identified impacts,
significance of impacts assessed, and mitigation measures recommended in order to reduce the
severity of the impacts identified to as low as reasonably practicable.

Table ES 08: Summary of Potential Negative Impacts and Impact Ranking

Ref. No.

7.1.1

7.1.11
7.1.1.2
7.1.1.3

7.2.2.1

7.22.2.1
7.2.2.2.2
7.2.2.23

7.2.2.3
7.2.2.4

7.2.2.5

7.2.2.6

7.3.1

7.3.1.1
7.3.1.2
7.3.13

7.3.1.4

7.3.1.5
7.4.2
7.4.2.1

7.4.2.2
7.5.2

7.5.2.1
7.5.2.2

7.5.2.3

Potential Impact Likelihood of Severity of Impact
occurrence Impact Significance

Pre-construction Phase — Socio-economic Environment

Land Take / Involuntary Resettlement High High _

Disruption of normal routine High Negligible Negligible

Economic displacement High Medium _

Construction Phase - Socio-economic Environment

Flooding due to Construction Works High High -

/Channel Diversions

OHSRisks - Sanitation Risk High High ‘Major

OHS Risks - Construction Activity Hazards = Medium High _

OHS Risks - Risks Associated with social High Medium -

Interaction with construction Workers

Traffic Disruption High High _

Interference  with Other  Service High High -

Infrastructure

Damage to Existing Infrastructure Medium Medium Minor-
Moderate

Impact on Physical Cultural Resources Low High -

(PCR)

Construction Phase - Bio-physical Environment

Soil Erosion and Degradation High Medium _

Air Pollution High Medium _

Disturbance due to noise pollution and High High -

vibrations

Improper management of Project High High -

generated waste

Impact on Ecological Environment Low Medium Minor

Post Construction (Operation and Maintenance) Phase — Socio-Economic Environment

Loss of income from Project-related High Negligible Negligible

activities

Risks to Community Health and Safety Low High _

Post Construction (Operation and Maintenance) Phase — Bio-physical Environment

Air Pollution High Low Minor

Disturbance due to Noise Pollution and | High Low Minor

Vibrations

Improper Management of Waste from Low High

Channel maintenance
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Ref. No.

7.5.2.4

Potential Impact

Impact on water resources and receiving High High

habitat

Likelihood of Severity of Impact
occurrence Impact Significance

Table ES 09: Summary of Recommended Enhancement and Mitigation Measures

Ref. No.

7.1.1
7.1.1.1

7.1.1.2

Potential Impact

PRE-CONSTRUCTION PHASE

Enhancement / Mitigation Measures

Socio-economic Environment - Negative Impacts

Land Take [/
Resettlement

Involuntary

The improvement of priority
drainage systems in Kampala will
require increasing the channels’
width and re-alignment of the
channels in some sections. Thus,
about 3000 households’ property
will be affected by the Project
implementation, especially in the
densely populated slum areas

Disruption of normal routine

Considering the land take
requirements of this Project, and
the required RAP process in line
with the World Bank’s OP 4.12
that involves sensitization
meetings, survey and valuation,
census surveys, among other
procedures; people in the Project
area get disrupted from their
daily routine in order to

All efforts will be made to avoid loss of structures
especially by optimising the re-alighnment options
for the least PAPs undertaken in consultation with
the affected people.

A Resettlement Action Plan will be developed to
guide the compensation and resettlement process
in line with Ugandan laws. The Plan will also be
developed in accordance with World Bank OP 4.12
for Involuntary Resettlement.

Timely sensitizations and consultations with
affected persons will be done.

In line with World Bank OP 4.12, a Grievance
Mechanism was developed that will guide any
unsatisfied or disgruntled persons during or after
the compensation process, as a measure to
minimize the severity of the impact of involuntary
resettlement.

KCCA, as the Project developer, will provide
adequate and fair compensation (as approved by
the Chief Government Valuer) to the project
affected persons, before the commencement of
Project activities.

Clear guidelines will be developed to assist any
affected community members identified as
vulnerable during the RAP process.

The people targeted to attend community meetings
will be given adequate notice so that they can plan
their activities appropriately.

The surveyors and valuers will give ample notice
regarding the times and dates in which they will be
in a given location within the Project area, so that
people of interest are aware of the progress, and
are available at the time.
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Ref. No.

7.1.13

7.2.1
7.2.11

7.2.1.2

Potential Impact

participate in the process.
Economic displacement

The land take impact associated
with the implementation of this
Project will also result in
economic displacement in areas
where economic activities are
being conducted along the
channel lengths. A number of
small food markets, kiosks,
nursery beds, car washing bays,
among other activities were
identified as likely to be affected.

CONSTRUCTION PHASE

Enhancement / Mitigation Measures

All efforts will be made to avoid economic
displacement especially by optimising the re-
alignment options for the least PAPs undertaken in
consultation with the affected people.

A Resettlement Action Plan will be developed to
guide the compensation and resettlement process
in line with Ugandan laws. The Plan will also be
developed in accordance with World Bank OP 4.12
for Involuntary Resettlement. This Plan will take
into consideration the compensation for economic
displacement.

Timely sensitizations and consultations with
affected persons will be done. The process of
consultations and sensitizations was started in
October 2015 and will continue until all affected
communities and persons have been engaged.

In line with World Bank OP 4.12, a Grievance
Mechanism was developed to guide any unsatisfied
or disgruntled persons during or after the
compensation process, as a measure to minimize
the severity of the impact of involuntary
resettlement, in particular those whose businesses
will be affected.

Socio-economic Environment - Positive Impacts

Income to material / equipment
suppliers and contractors

Construction and upgrade of the
road and drainage structures will
require materials such as gravel,
aggregate, sand, murram,
asphalt, and Portland cement.
This presents financial benefit for
local and foreign suppliers

Employment and Skills Training

Construction of the drainage
systems will avail over 500 skilled
and unskilled job opportunities,
especially to the youths in the
area who need the employment.

The Contractors and sub-contractors will purchase
materials from licenced quarry sites, to reduce
environmental degradation as a result of the
project implementation.

KCCA will require the contractors to use locally
available labour, to the extent possible, depending
on the level of skill required vis a vis what is
available.

The Project will present an opportunity to enhance
the skills of Ugandans in various fields such as
Engineering, Surveying, Project Management, as
well as artisans such as masons, and mechanics.
The Contractors will be obligated to work within
Uganda’s labour laws (Employment Act), including
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Ref. No.

7.2.1.3

7.2.2
7.2.2.1

7.2.2.2.1

7.2.2.2.2

Potential Impact

Benefit to local retail businesses

The construction workers on this
Project will need food stuffs,
drinks and other assorted items
which they will be able to
purchase from nearby retail
shops.

Enhancement / Mitigation Measures

restrictions on child labour especially where it can
interfere with the child’s education.

Contractors and subcontractors will encourage their
workers to support businesses that conduct their
businesses in line with national laws and KCCA
bylaws and regulations.

During the sensitization meetings with local
communities, the local residents need to be
informed about the Project and how their
businesses can benefit from the Project.

Socio-economic Environment- Negative Impacts

Flooding due to Construction
Works /Channel Diversions

Depending on the phasing of the
construction works, the method of
construction, and the timing of the
works, there is a risk of water
diversion causing floods during
construction.

OHS Risks - Sanitation Risk

This Project will require widening
of the channel corridor, especially
considering the proposed access
roads for channel maintenance.
This will majorly be because of the
already existing fragile sanitation
system where pit latrines and
bathrooms are lined along the
channel edges and in most cases
are emptied into the channels.

OHS Risks - Construction Activity
Hazards

Construction activities by their
nature possess a degree of risk,
such as lifting heavy materials,
working at heights or in confined

The phasing of construction works will be such
that the majority of works are undertaken during
the dry season to reduce the risk of constrictions
in the drainage system during the rainy season.
Construction will not be started where critical
access roads or channel sections cannot be
completed before the start of rainy season.

The Contractors will use best available methods of
construction to minimize the risk of blockages and
constrictions during construction.

All workers, including sub-contractors and casual
labourers, will undergo an environmental, health
and safety induction before commencing work on
site.

A licensed hazard material contractor will be
engaged to handle sludge from pit latrines that
have to be demolished to allow for Project
implementation.

KCCA, as the Project Developer, will give ample
time to Project affected residents to relocate or
have other sanitary units constructed, as required.
The Contractor will be required to secure the
excavated sites by way of hoarding or installation
of barricades to avoid access by the local
population.

Alternative safer access points will be established
along with guiding warning signage to guide the
communities from the safety hazards

Orient all construction workers on safe work
practices and ensure that they are adhered to.
Safety training will be conducted routinely on how
to prevent and manage incidences on site.

All tasks will be performed by qualified and
authorised personnel for the particular tasks.
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Ref. No.

7.2.2.2.3

Potential Impact

spaces. Carrying out construction
activities in drainage channels
along busy roads further increases
the workers’ exposure to the risk of
accidents from on-coming
vehicular and cyclic traffic.

OHS Risks - Risks Associated with
social Interaction with construction
Workers

The construction workforce for the
drainage channels will likely
interact with the communities
along the drainage channels during
construction.  Baseline  studies
revealed that a majority of the
channels are lined by houses,
oftentimes along the channel’s
very edge.

Enhancement / Mitigation Measures

OHS signage that is clear and visibly displayed will
be used to warn off residents, curious passers-by
and project employees of dangerous areas such as
deep trenches or
channels.

The Project Contractors and sub-contractors will
be required to provide appropriate PPE for their
workers to ensure that any risks are minimized to
a level that is As Low As Reasonably Practicable
(ALARP).

slippery areas along the

General Recommendations

All Contractors shall be required to develop
guidelines for behavioural conduct, including
penalties. This should be reflected either as
independent document or component to the
Contractor’s Human Resource Mannual.

Workers must be sensitized on proper social
behaviour and conduct with regard to community
norms prior to starting work; workers should be
sensitized to avoid engaging in sexual relations
with underage girls and married women;

In case of misunderstandings between workers
and the local community, use of local leadership
should always be sought as a first priority in
solving these issues; alternatively, the Grievance
Redress Committees can be used to address
grievances. Opportunities of collecting community
grievances  through  community  meetings,
establishment of a grievance log book at each
project site and suggestion boxes should be
established.

HIV/AIDS

As a contractual obligation, contractors will be
required to have an HIV/AIDS policy and a
framework (responsible staff, action plan, etc.) to
implement during Project execution.

All construction workers will be orientated and
sensitized about responsible sexual behaviour
with Project area communities.

As part of their Corporate Social Responsibility,
the Contractor in coordination with KCCA will
conduct HIV/AIDS awareness campaigns in the
Project areas, particularly in slum areas, to avoid
reckless lifestyle and spread of the disease in the
area.

HIV/AIDS policies shall be developed at workplace
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Enhancement / Mitigation Measures

and Contractors should provide Free HIV/AIDS
testing, counselling and condom distribution for
both workers and local community;

Management of Social bonding at work place: The
pathways for transmission of HIV/AIDS and STls
are well known, foreseeable and can be mitigated.
Social bonds are not readily controlled and the
permanence of HIV/AIDS transmission makes this
particular impact of social bonding both negative
and also positive. Social bonds leading to lasting
marriages and children occur in such situations;
early pregnancies and sexual exploitation can also
occur. Thus, the issue of social bonding will be
tackled with firmness and fairness, forbidding
power relationships, which lead to exploitation of
mostly women and children, while encouraging
relationships that could lead to permanent
situations;

Gender based violence, violence against children and

child labour

The project contract should be drafted on the
backbone of the constitution of Uganda and on
the labour and employment Act not with holding
the gender policy and other relevant regulations.
Under project contract, a clause protecting against
gender based violence, violence against children
and child labour will be included, carrying
sanctions upon breach of contract like withholding
payments.

The Contractors and Subcontractors will be
contractually bound to protect against gender
based violence, violence against children and child
labour by signing ‘Code of Conduct for
Contractors’ which may transpire same penalties
like that of the project contract clause on the
subject.

The Contractors and Subcontractors will be
contractually bound to protect against gender
based violence, violence against children and child
labour by signing ‘Code of Conduct for
Contractors’ that will carry sanctions upon breach
of contract.

The contractor will have an Orientation on all the
labour laws including the child labour law before
starting works.

Local area leaders in the Project areas will be
asked to allow time particulary for the discussion
of issues related to the Project during their regular
village and committee meetings.
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Ref. No. Potential Impact
7.2.2.3 Traffic Disruption
Construction activities will cause
disruption to traffic flow as a result
of construction material delivery
trucks to various channel sections
undergoing construction.
iii.
7.2.2.4 Interference with Other Service
Infrastructure
Service infrastructure such as

Enhancement / Mitigation Measures

The Construction Supervision Consultant will have
a Community Liaison Officer who will be
responsible for logging and monitoting the redress
of grievances.

The phasing of construction works will be such
that the majority of works are undertaken during
the dry season to reduce traffic impact on existing
roads.

The Contractor will prepare a Traffic Management
Plan to minimize the risk of traffic disruption,
especially in areas where the major roads will
require re-construction of culvert crossings.
Appropriate safety signs shall be used during
construction (e.g. ‘Heavy Trucks Turning’, ‘Road
Diverted’, ‘Half Road Closed’, etc.) during the
construction period.

Project implementation will be done in close
consultation with the respective utility service
companies such as NWSC, UMEME and
telecommunication companies.

water mains/pipes was installed
across the drainage channels in
some parts and will have to be

relocated during Project
implementation.
iv.
V.
Vi.

All identifiable utility service lines in the right of
way will be relocated in the pre-construction
phase prior to the commencement of works to
avoid interruptions from damage during the
construction phase. Interference from service
shut-down during the process shall be
communicated to the potentially affected
communities in advance

During construction, the Contractor will have to
prepare a work schedule, which will be closely
monitored and supervised by KCCA.

Where the local infrastructure including
community access roads is likely to be interfered
with, the Contractors will ensure regular
community engagements to alert them of the
likely temporary blockades and the duration to
avoid local outrage and opposition to the project.

The Traffic Management Plan shall be prepared
with well laid out procedures on shared use of
community access roads specifying measures to
avoid interruptions during peak hours.

Different avenues for receiving grievances from
the local shall be established
including the grievance book at the project sites
and suggestion boxes in open areas. These should
be made known to the local communities.

communities
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7.2.2.5 Damage to Existing Infrastructure

The non-hard surface roads in the
areas where the drainage channels
are located will be used for
accessing the channels during the
construction and O&M.
damage to existing public roads
could be due to considerable
volume of construction traffic using
the existing roads and passage of
heavy construction equipment.

7.2.2.6 Impact on  Physical
Resources (PCR)

The project area s
developed with buildings including

residential, industrial,

clinics, churches, and hospitals.

Enhancement / Mitigation Measures

The communities to be affected by any
interference in  service provision (water,
electricity, or telecommunication signals) will be
given ample warning and alternatives provided by
the service provider, wherever possible.
Rectification  installation of the service
infrastructure that intersects with the drainage
channels will be planned to take the shortest time
possible to minimise disruption of service for the
users’ communities.

Trucks ferrying materials will be loaded
commensurate with the recommended axle load
for a given road to avoid or minimize damage.

Use locally sourced materials, whenever possible,
to minimize travel distances and expanse of road
damaged.

Some of the roads will be upgraded to allow easy
movement of vehicles and transportation of
materials.

A Chance Finds Procedure has been developed as
part of the Environmental and Social Management
and Monitoring Plan, to guide the handling of any
chance finds during project implementation.
Further still, the contractor shall develop and
implement avoidance procedures. In the event of
human remains, there shall be no further
excavations or disturbance of the site until the
responsible  police authorities have been
informed.

In areas not covered by this ESIA, such as quarry
sites and borrow pits, Project Briefs or ESIA will be
conducted in line with NEMA requirements. The
presence of any PCRs in such sites will
investigated during these studies.

7.3.1 Bio-physical Environment - Negative Impacts

7.3.1.1 Soil Erosion and Degradation

Construction of drainage channels
will impact soils prone to erosion,
due to textural or
characteristics. Higher slopes (up to
25% - 30%) were observed as
characteristic of upstream sections
of secondary channels especially in
the Kansanga — Gaba catchment

area

Prior to construction, a Construction
Environmental Management Plan (CEMP) will be
prepared and submitted by the contractor to
KCCA for approval. The CEMP will include
measures such as:

Clearance of vegetation will be limited to areas
that will be required for construction of drainage
channels. This will serve to minimize land
disturbance as much as possible.

i) Excavation of trenches to construct drainage
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7.3.1.2 Air Pollution

Exhaust emissions and fugitive dust
emissions as a result
construction activities will

during the construction phase.

7.3.13 Disturbance due to noise pollution

and vibrations

Construction vehicles
machinery including bulldozers,
graders, compactors and dump
trucks during channels’
preparation will generate noise and

vibrations.

7.3.14 Improper management of Project

generated waste

The construction activities
masonry lined channels (lining of

stone, Armorflex ©,

Concrete©) and road crossings
such as culverts and bridges, will
produce a considerable amount of
construction waste. Demolition of

structures within the

corridor will be a major part of the

project implementation.

Enhancement / Mitigation Measures

channels will be done in a phased manner such
that soil is not exposed for a long time before the
channels are lined.

Excavated material will be collected routinely such
that heaps of exposed soils are not left in the
Project area for long.

Sensitisation of local residents will be undertaken
prior to the start of the construction works.
Delivery vehicles will be switched off when not in
use so as to minimize the release of fugitive
emissions;

Contractor’s vehicles and machinery will be
regularly serviced and maintained to optimum
working conditions to minimise potential
emissions;

Trucks delivering materials will be covered with
tarpaulin to reduce the risk of fugitive dust
emissions, especially in busy residential and
commercial areas;

Stockpiling of the excavated materials to drain
before haulage should not be located around or
close to the residential areas to reduce excessive
exposure to the smell.

Sensitisation of local residents will be undertaken
prior to the start of the construction works.

The Contractors on site shall be made aware of,
and adhere to, the regulatory noise limits for a
construction site in a commercial area (75 dBA)
and that in a residential area (60 dBA) as provided
for by the National Environment (Noise Standards
& Control) Regulations, 2003.

Construction workers shall be provided with
appropriate PPE such as ear plugs and ear muffs
for protection against excessive noise.

A waste management plan will be developed by
the Construction Contractors, and approved by
KCCA to ensure that measures for handling all
Project-generated waste are in place. It should be
considered that in some sections, the silted
material could be hazardous, particularly areas
within and downstream of industrial areas and
slums. Silt in such locations should be tested, and if
found to be hazardous, should be handled by a
licensed waste contractor for hazardous waste.

The principles of an integrated solid waste
management system will be implemented i.e.
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7.3.1.5

Potential Impact

Impact on Ecological Environment

Most of the impacts on ecology will
be due to vegetation clearance,
road kills and harassment of
reptiles. Any reduction in the
spatial extent of the existing
wetlands contributes to reduced
ecosystem services and habitat for
the identified range of bird species
and wetland fauna. This however is
true in areas where wetlands are
intact and project activites traverse
those wetland systems.
Kinawataka, Kasanga, and Lubigi
channels traverse areas that have
been altered by human activities
thereby reducing the likelihood of
the impact

Enhancement / Mitigation Measures

reduction at source, reuse and recycle.

Waste transportation vehicles will be covered to
avoid spillage or waste getting blown off during
haulage.

Construction waste shall not be left in stockpiles
along roads, but removed and reused or disposed
of on a regular basis.

Human waste will be properly managed through
provision of onsite portable toilets, with
consideration for the number of workers on site
during construction. Separate toilets will be
provided for female workers.

Any hazardous wastes generated by construction
activities (e.g. emptying pit latrine contents) will
be collected and transported off site to the
appropriate licensed waste storage facility (NWSC
treatment plants) for treatment prior to final
disposal by a licensed contractor for hazardous
waste.

No permanent wetland ecosystem conversion to
channel corridor will occur as per the Project
designs. Where the channel interfaces the
wetlands along the Gabba and Kansanga Channels,
a bell-mouth structure will be constructed to
enable the release of stormwater into the wetland
system for the natural sequestration services by
the wetland ecosystems. This will avoid direct
release of contaminants into Lake Victoria.
The Supervision Engineer shall recruit a competent
environmentalist with a strong background in
ecology to conduct regular monitoring of project
implementation to ensure that the project works
are limited to the design extents.

Wetland sections closet to the project sites will be
first inspected to identify if there are any breeding
sites or nesting areas, and if possible try to avoid
them or minimize vegetation clearance in such
areas.

The Contractor must avoid the impediment to
water flow in the channels during and after
construction work.

During construction habitat disturbance should be
minimized as much as possible. Vegetation
clearance should always be done first, as this
scares away some amphibians and reptiles, as
opposed to direct use of graders to clear land, or
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Ref. No.

7.4.1
7.4.1.1

7.4.1.2

Potential Impact

Enhancement / Mitigation Measures

direct dumping of construction materials and
excavated soils.

Restoration of any access roads will be done by the
Contractor, particularly in the wetlands.

The construction workforce should be encouraged
and sensitised not to harass herpetiles.

The contractor must not dump construction waste
in the wetlands.

To further minimise the potential impact on the
degraded Lubigi wetland, the proposed initial
width of Lubigi channel will be reduced from 160m
to 100m as illustrated in Figure 7-16. KCCA will
however aquire the entire 160m width corridor
and protect it from further degradation. Concrete
pillars will be established to demarcate the
acquired wetland section for strict protection from
encroachment.

POST CONSTRUCTION (OPERATION AND MAINTENANCE) PHASE

Positive Impacts - Socio-economic Environment

Improved Storm Water Drainage

Implementation of this Project
will go a long way in solving
Kampala’s stormwater
management problems such that
flooding after rainstorms
becomes a very rare occurrence,
especially in the Catchment areas
of Lubigi, Kansanga, Gaba and
Kinawataka.

Improved Community Health and
Safety

Improvement of the drainage
infrastructure, including channel
widening and deepening, and
culvert replacement to ensure
water can be adequately
conveyed at different sections
will result in a more efficient

Construction material and methods will be
according to design standards such as those for
Roads and Bridges so as to ensure that the drainage
system infrastructure is efficient throughout the
design life.

The Project Design has incorporated box culverts
into the channel designs, to replace pipe culverts in
locations where pipe culverts were identified to be
inefficient on storm water conveyance.

KCCA will improve the solid waste management in
the City to alleviate the existing problem of
blockage of culverts and drainage channels by
garbage.

Development of a Policy or Bylaw by KCCA to
encourage the planting of vegetation (grass, shrubs,
flowers) to reduce the bare surface area in the City,
and in effect reduce siltation in the channels.
Regular maintenance works will be undertaken by
KCCA to ensure that the channels are always in
proper working condition, and thus avoid the
current state of blocked or broken culverts.

Regular sensitisation campaigns in the City will be
undertaken to encourage respect of the drainage
channel corridor for access for maintenance
purposes.

Integration of a solid waste management program
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7.4.1.3

7.4.1.4

7.4.1.5

Potential Impact

conveyance of storm water.

Access Roads for Maintenance

Access roads will be constructed
to allow for maintenance of the
channels.

Improvement of Community
Access across the Channels

As part of the project, footpaths
and channel crossings such as
culverts and bridges will be
replaced or installed in areas
where they did not exist to make
pedestrian and cyclic traffic much
safer for the general population.

Channel Beautification

As a way to soften the hard
(concrete) landscape that the
drainage corridor will inevitably
bring into the neighbourhoods,

Enhancement / Mitigation Measures

with the drainage Project to reduce the risk of
blocked culverts as a result of garbage disposal into
the drainage channels.

A mega sensitisation campaign in the City will be
undertaken to encourage respect of the drainage
channel corridor for access for maintenance
purposes, and wetlands for flood retention
purposes.

Sanitation Committees will be selected at the village
level to encourage community involvement and
participation in keeping the City clean.

KCCA, with the assistance of area local leaders will
implement stringent fines on improper garbage
disposal, inorder to discourage irresponsible waste
disposal.

Markers to indicate the extent of the channels will
be provided for the channels to enhance
community safety and minimize the risk of falling
into the channels.

In order to guard against encroachment of the 3 m
access roads along the channels, 500 mm high
concrete bollards will be placed at about 25 m
intervals along the channel edges.

Community sensitization will be done to allow
proper usage of the crossing points and avoid
accidents when crossing after a heavy downpour.
Community sensitization will be done to instil a
sense of ownership of the project and project
infrastructure so as to encourage community
vigilance.

The channel crossings will be clearly demarcated to
indicate the ones that are meant for only
pedestrian traffic, those that can be used by
bicycles and motorcycles and general traffic.

Side rails will be installed along the channel
crossings to enhance community safety and
minimize the risk of falling into the channels.
Community sensitization to allow proper usage of
the crossing points and avoid accidents when
crossing after a heavy downpour.

The Project will make provision for benches and
seating areas to allow the community use the space
for leisure parks, where feasible.

Inclusion of walk ways, jogging and bike lanes
within these landscaped spaces to allow for
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7.4.1.6

7.4.2
7.4.2.1

7.4.2.2

Potential Impact

plants that can fit within a narrow
belt with leafy foliage that can
grow to a height of 3 m are
proposed.

Improvement of other Service
Infrastructure

A number of service
infrastructures such as water
pipes and communication cables
that run along or across some
sections of the channels will have
to be removed and replaced
during Project implementation.

Enhancement / Mitigation Measures

community utilization of these public spaces.

Use of spaces in selected areas for utilization in
specific commercial activities such as tree and
flower beds. This can be a source of revenue for
KCCA as well as source of employment for the
traders.

Provision of trash bins and undertaking of waste
management awareness campaigns to reduce or
even eliminate the chance of waste ending up in the
drainage channels.

Rectification installation of the  service
infrastructure that intersects with the drainages to
be upgraded should be planned to take the shortest
time possible to minimise disruption of service for
the users’ communities.

Conduits for future service infrastructure projects
will be budgeted for and included in the Project
construction scope, for example at culvert road
crossings and channel crossings.

Negative Impacts - Socio-economic Environment

Loss of income from Project-
related activities

As the Project draws to a close
after the two year construction
period, a number of people who
had previously been benefiting
financially from the Project, such
as casual labourers, material
suppliers, masons, technical
people such as Engineers and
Surveyors, among others will lose
the financial benefits they had
come to rely on.

Risks to Community Health and
Safety

The channel designs propose the
widening and deepening of the
existing channels in the Project
area. While this will improve the
hydraulics of the infrastructure
and result in better conveyance
of storm water with a significant
reduction in the occurrence of
flooding, there is an increased
risk to community safety.

All people taken on to work on this Project will be
informed about its duration and phasing
beforehand, so that they can plan accordingly.

The KCCA Supervising Engineers will take note of
Consultants, Contractors and sub-contractors that
produce quality work, in line with their contracts
and industry best practice.

Unskilled labourers taken on from the local
communities surrounding the drainage channels
will be kept on for maintenance works of the
channel, where possible.

The channel crossings will be clearly demarcated to
indicate the ones that are meant for only
pedestrian traffic, those that can be used by
bicycles and motorcycles and general traffic.

Side rails will be installed along the channel
crossings to enhance community safety and
minimize the risk of falling into the channels.
Community sensitization to allow proper usage of
the crossing points and avoid accidents when
crossing after a heavy downpour.
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Ref. No.
7.5.1
7.5.1.1

7.5.2
7.5.2.1

7.5.2.2

Potential Impact

Enhancement / Mitigation Measures

Bio-physical Environment - Positive Impacts

Restoration and Protection of
Wetlands

The widening of the existing
channel width will require land
take, and as such a RAP study was
undertaken. This study also
helped to identify the number of
people that are currently living
within areas that were once
wetlands. The compensation
process for this Project will
provide an alternative for people
living in the wetlands to leave
and settle in areas less prone to
flooding.

The extent of wetlands will be clearly demarcated
by beacons to mark the wetlands buffer zone.

A wetlands restoration programme will be
embarked upon, starting with the major wetlands in
the City.

The Project monitoring Programme will include an
annual assessment of the functionality of wetlands,
and in this way a status of the wetland restoration
exercise.

KCCA will closely engage NEMA and WMD in
programmes aimed towards protection of natural
wetland systems, since the storm water from the
drainage channels in this Project will have an impact
on the downstream receiving bodies.

Bio-physical Environment - Negative Impacts

Air Pollution

Exhaust emissions from the
trucks loading away the silt and
garbage dredged out of the
channels will be an impact felt by
the communities along the
channels.

Disturbance due to Noise
Pollution and Vibrations

Vehicles and machinery used
during maintenance works will
generate noise and vibrations.
Such noise will cause disturbance
in the Project area. Some sections
of channels are located near
schools and health centres and
maintenance activities occurring
during school term can contribute

The vehicles will be switched off when not in use to
minimize the release of fugitive emissions;

The vehicles and machinery will be regularly
serviced and maintained to optimum working
conditions to minimise potential emissions.

Trucks carrying away the dredged silt and garbage
from the channels will drive at reduced speed,
especially in busy residential and commercial areas,
to avoid spillage of the silt and garbage onto roads;
Heaps of the garbage and silt from the channel will
not be piled near the channels since this is a
potential source of dust in dry seasons;

Vegetation clearing along the channels will be
limited to the minimum required so as to minimise
exposed areas and vegetation removal;

There will be no open burning of waste from the
channels as is being currently done.

The Contractors and workers should be especially
mindful when carrying out construction near
sensitive receptors such as schools, clinics and
places of worship.

Maintenance activities will be limited to daytime,
especially in residential areas to minimize
disturbance of residents.

Regular care and maintenance of vehicles and
equipment must be undertaken to ensure they run
smoothly so as to minimize emissions of noise.
Project machines and vehicles will be turned off
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Ref. No. Potential Impact

to interruption of the school
activities and disturbance of
patients in clinics and health
centres.

Improper Management of Waste
from Channel maintenance

7.5.2.3

Waste during the O&M phase will
be generated as a result of
dredging of silt and garbage from
channel cleaning. Slashing of
grass and nearby shrubs will also
be a source of waste. Improper
management of this waste could
have adverse impacts on the
environment, resulting in soil and
garbage near the channels.

7.5.2.4 Impact on water resources and

receiving habitat

Improved drainage channels
result in increased efficiency of
conveyance for stormwater from
the respective catchments.
Changes in hydraulic efficiency of
storm water collection systems
with improved channels increase
the velocity of flow.

Although this is the primary
benefit of the Project, it also has
the implication of increased
potential for the channels to
transport sediment and garbage
into the receiving wetlands.

This reduces the effectiveness of
the wetlands to undertake their
functions, including the critical
one of water quality
improvement before the storm
water finally joins the open water
bodies.

Enhancement / Mitigation Measures

when not in use.

A waste management plan will be developed by the
Maintenance Contractors, and approved by KCCA to
ensure that measures for handling all Project-
generated waste are in place. Waste collected
downstream of industries of areas identified to be
‘at risk of having hazardous waste’ should have
their silt testes, and if found to be hazardous,
disposed of in an appropriate manner by a licenced
hazardous waste handler.

The principles of an integrated solid waste
management system will be implemented i.e.
reduction at source, reuse and recycle.

Waste transportation vehicles will be covered to
avoid spillage or waste getting blown off during
haulage.

Waste collected from the channels shall not be left
in stockpiles along roads, but removed and reused
or disposed of on a regular basis.
The quantity and quality of stormwater reaching the
channels must be reduced within the catchment.
Implementation of an integrated catchment
management plan (ICMP) would be an effective
undertaking. Thus KCCA will implement an ICMP that
includes:

— Encouraging rainwater harvesting: temporary
storage of excess runoff so that release of
runoff from properties during a storm is
controlled. This will be done by development
of guidelines to encourage rainwater
harvesting, particularly for new construction
projects in the City.

— Greening of yards/compounds rather than
paving by impervious surfaces.

— Promoting water use efficiency.

— Improved sanitation systems.

— Upgrading tertiary drainages and community
accesses.

— The principles of an integrated solid waste
management system will be implemented i.e.
reduction at source, reuse and recycle.

— Strict demarcation and protection existing
wetlands in Kampala City.

— Provisions to be made for floodplain zoning
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012. Cumulative Impacts

Enhancement / Mitigation Measures

and regulation for land use changes — some
areas will be prohibited for developments and
left out for flood control.

— Provisions to be made for development of a
compatible and coordinated storm water
drainage system in Kampala City.

The designed channel corridors need to be protected
from encroachment.

The channels must be regularly and adequately
maintained — including replacement of damaged
lining, vegetation clearing, de-silting, garbage/debris
removal and dredging.

KCCA will closely engage NEMA and WMD in
programmes aimed towards protection of natural
wetland systems, since the storm water from the
drainage channels in this Project will have an impact
on the downstream receiving bodies. In particular
KCCA will:

— Tailor any developments in the City in line with
the existing wetland management plans and in
close consultation wit NEMA and WMD.

— Consult WMD and NEMA before approving any
developments in demarcated and non-
demarcated wetlands. Close cnd indiscriminate
application of a stringent system of approval
will greatly minimize the loss of wetlands to
developers.

— Partner with the NEMA and WMD on regular
sensitization of people in Kampala on the
benefits of protecting natural wetland systems,
and the dangers of destroying the same.

— Partner with the NEMA, WMD and in effect the
Environmental Police attached to these
Institutios to regularly monitor the demarcated
sections of wetland so as to dissuade
encroachment on wetlands. Since KCCA has a
presence in most parts of the City, with the
Divisions, Councils and Villahe leadership, it is
possible to closely monitor any new
developments in wetlands before serious
damage is done.

The proposed project will potentially result in an additive effect for some of the impacts. Cumulative
impacts are socio-economic and environment effects which result from incremental impact of the
project when added to other past, present, and reasonably foreseeable future actions.
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Cumulative impacts will be contributed by those projects within Kampala city whose development
activities overlap both spatially and temporary with this Project. Such projects will include routine
city infrastructure maintenance, other projects within KIIDP Phase 2, national infrastructure
development projects (for example the Northern Bypass, Entebbe Express Way, Southern Bypass,
and Standard Gauge Railway) and other private projects.

The assessed cumulative impacts associated with past, proposed and foreseeable future activities in
the project area include;

e Community impacts including in-migration and increased demand for services and resources
e Impact on project access roads

e Water resources impacts (both quality and quantity)

¢ Noise, vibration and air quality impacts

e Increased pressure and conversion of the city wetlands

e Employment and contribution to economic growth

¢ Increased traffic congestion especially at drainage road crossings.

These impacts are predicted on the premise that future developments will actually take place in the
City. Considering that some the planned projects will be implemented by different institutions, the
scheduling cannot be ascertained.

Mitigation measures

i) All projects to be developed must undertake indvidual ESIA studies that must be approved by
NEMA and strictly follow the approval conditions.

i) KCCA must provide for strict enforcement of approval requirements before projects are
implemented.

iii) Synchronised project development schedules especially for projects within the jurisdiction of
one agency with a goal of minimising spatial and temporal overlap of projects’ impacts on
the environmnet will be followed.

013. Environmental and Social Management and Monitoring Plan

The Environmental and Social Management and Monitoring Plan (ESMMP) for the pre-construction,
construction and post-construction (operation and maintenance) phases of the Project includes
details such as the issue to monitor, the indicators, responsibility for collecting and checking data and
reporting, costs of implementation (where applicable), responsibility for implementing the action
and training or orientation of responsible person (if applicable).

The purpose of developing the ESMMP is to guide the implementation of enhancement measures for
potential positive impacts, and mitigation measures to remove, reduce or offset the identified
potential negative impacts that could occur as a result of project implementation. All Project
personnel have a responsibility for their own environmental performance and compliance with the
direction of the ESMMP and national environmental legislation.

Key objectives of the ESMMP are to:

e Facilitate compliance with applicable acts, regulations and guidelines;

e Recognize that social responsibility and environmental management are among the highest
corporate priorities;

e Assign clear accountability and responsibility for environmental protection and social
responsibility to management and employees;
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e Facilitate environmental and social planning through the project life cycle;

e Provide a process for achieving targeted performance levels;

e Provide appropriate and sufficient resources, including training, to achieve targeted
performance levels on an on-going basis; and

e Evaluate environmental performance and social responsibility against KCCA’s environmental
and other policies, objectives and targets and seek improvement where appropriate.

A. Monitoring and Reporting Arrangements
Monitoring will verify if predicted impacts have actually occurred and check that mitigation actions
recommended in the ESIA are implemented and their effectiveness regularly monitored. Monitoring
will also identify any unforeseen impacts that might arise from project implementation.

a) Who monitors and how
Monitoring will be undertaken by KCCA and Environmental Officers who represent NEMA at local
administrative level. Monitoring by NEMA in this case can be considered “third party monitoring” but
this is its regulatory mandate according to Sections 6 and 7 of the National Environment Act (Cap
135). Considering that sectiosn of the Project route are within wetlands, or will affect wetlands that
are downstream of the Project area, the Wetlands Management Department (WMD) will also be
involved in Project monitoring.

Another government agency that may undertake “third party monitoring” is the Occupational Health
& Safety Department in the Ministry of Gender, Labour & Social Development (MGLSD). This unit has
authority to inspect any facility for compliance with national requirements on safety in workplaces.
The project shall make no funding to MGLSD since this is provided for in its annual budget.

Monitoring will be done through site inspection, review of grievances logged by stakeholders and ad
hoc discussions with potentially affected persons (construction workers, residents near the drainage
channels or along the access roads used by Project vehicles). At each monitoring, a discussion with a
chairperson of environment committee of the area’s local council (LC) could provide insight into
views and grievances the community has about the project.

b) Frequency of monitoring
Monitoring frequencies vary between the responsible agencies, with some effectively carrying out
monitoring activities monthly over the construction period.

c) Audits
Audits will be necessary both during construction and project operation. While construction audits
will aim to verify compliance to impact mitigation requirements, post-construction audits are a
regulatory requirement within 12 months and not more than 36 months after completion of
construction, according to national EIA Regulations, 1998 Section 31(2). Both construction and post-
construction audits can be conducted internally (by KCCA) or by a consultant hired by KCCA.

d) Reporting
Concise monthly monitoring reports should be compiled by KCCA and shared with any interested
stakeholder.

Construction and post-construction phase auditing should culminate in reports that KCCA shall share
with World Bank (the Development Partner, NEMA or other interested stakeholders. Note that while
KCCA is under no obligation to disclose construction phase audits, annual post-construction audits
must be submitted to NEMA as a regulatory requirement as per Section 31(2) of National EIA
Regulations, 1998.

Responsibility of KCCA
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As the developer, KCCA will play a major role in ensuring the ESMMP is implemented. KCCA will
assume the responsibility for ensuring that the environmental management measures contained in
this programme are implemented during the pre-construction, construction and post —construction
(operation and maintenance) phases of the project. Specifically, KCCA will ensure that:

There is minimum disruption to the lives of local residents within the Project area.

The requirements for environmental and social safeguards, as provided for in ESMMP are
integrated into the bidding documents to ensure that the the Contractors adequately
prepare to include these in their schedules during Project implementation.

On appointment, all Consulting and Contracting companies operating on project sites receive
a copy of the relevant Project EMPs, as well as the NEMA Approval and various permit
conditions.

Independent environmental experts are appointed to audit the implementation of, and
compliance with, the ESMMP and monitoring plan, as well as the NEMA Approval conditions
on an annual basis; and the independent environmental audits, together with other relevant
monitoring information, are made available to the public, throughout the life of the project,
summarized in lay person’s terms and in a culturally accessible manner.

A formal senior management review of environmental management performance is
undertaken on a monthly basis for the first one year, and quarterly basis throughout lifespan
of the project. Senior management responsibility will include the review and approval of any
proposed measures to improve environmental performance.

Training and awareness creation in environmental and social management and the
mitigation of impacts are provided to KCCA Project staff, to ensure they are aware of their
responsibilities and are competent to carry out their work in an environmentally and socially
responsible manner.

The site and activity managers notify the Environmental, Health and Safety (EHS) Manager
immediately when environmental or health and safety incidents occur. If the breach is a part
of a permit or license condition, the EHS Manager will inform the responsible authority
within 48 hours.

There is availability of the human and financial resources needed to conduct all
environmental management, mitigation and monitoring activities throughout the pre-
construction, construction and post-construction (operation and maintenance) phases. As
necessary, but primarily during construction, this will include the investment of capital to
ensure that environmental mitigation measures such as pollution control equipment are
integrated into various project components.

KCCA will include provisions for a mechanisms for enforcing compliance not limited to the
above mentioned requirements in both Consultant and Contractor contracts.

Responsibility of the Construction Supervision Consultant

The Supervision Consultants to whom work is outsourced during project implementation will be
subjected to the following responsibilities:

5116021 | ESIA Report | Final Ver | May 2018 Page Iv



Review project design, contractor’s contract, BOQ and all other project documents such as
the ESMIMP, ESIA report, NEMA project certificate conditions, RAP as to familiarize with as to
build up an additional mechanism for enforcing compliance as per those in contract.

The Supervising Consultant will ensure that contractors familiarize themselves with the
environmental and social management framework for the project sites and activities.

Review and approve Contractor’s plans as required in the above documents such as EHS
Plans, Waste Management Plan, Traffic Management Plan, Emergency Response Plan,
Gender Management Plan, Erosion and sediment control plan, Decommissioning and
Restoration Plans of different sites; among others.

Follow up on Contractor’s obligations in acquiring the various permits in relation to the
project works which then will be verified such as; Surface Water abstraction permit, Wetland
use permit, Permit for demolition of existing structures, Permit for excavation, Permit for
hoarding and scaffolding, Work registration permit.

Monitor the Contractor’s performance in EHS aspects, particularly in regards to the above
mentioned plans; using the safeguards documents provided by KCCA and NEMA, as well as
permits from other Lead Agencies, using the safeguards documents provided by KCCA and
NEMA, as well as permits from other Lead Agencies.

Ensure that all contractors and their subcontractors receive basic training or are sensitized
on environmental and social matters, including acceptable conduct, storage and handling of
potentially hazardous substances, waste management, and prevention of pollution of natural
resources.

Receive daily, weekly and monthly reports from the Contractor on EHS aspects, and furnish
KCCA with the information during monthly meetings or site visits. Any urgent issues will have
to be reported to KCCA immediately to allow appropriate timely action to be implemented.

Prepare the environmental supervision statement and also approval of invoices or payments
with consideration of EMP performance.

Regular engagements with the local communities to ensure continued social acceptance in
the areas where the Contractor is in operation, and also to ensure that Contractor adheres to
the recommendations made in this ESMMP.

In case of any corrective actions, instruct the contractor to correct within the timeframe
determined as per contract. If there is breach of contract or strong public complaints on
contractors environmental performance, the Supervision Consultants is obligated order
contractor to correct, change or stop the work, reporting to relevant agencies and the KCCA;

Responsibility of Contractors

Contractors to whom work is outsourced during project implementation will be subjected to the
following responsibilities:

All contracting companies will receive a copy of the Project design, BOQ, ESMMP, ESMF, RPF,
ESIA, NEMA Approval Conditions, and RAP and any other relevant documents citied out in
the contracts contract as to familiarize with as to build up an additional mechanism of
compliance.

Develop their own contractor’'s ESMMP and EHS Plans, including among others, Waste
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Management Plan, Traffic Management Plan, Emergency Response Plan, Gender
Management Plan, Erosion and sediment control plan, Decommissioning and Restoration
Plans of different sites and OSH Policy.

e Acquire the various permits in relation to the project works like; Surface Water abstraction
permit from DWRM, Wetland use permit from NEMA, Permit for demolition of existing
structures, Permit for excavation, Permit for hoarding and scaffolding from KCCA, Work
registration permit from OHS, among others

e Prepare daily, weekly and monthly reports on EHS aspects, and furnish the supervising
consultant with the information during wekkly and monthly meetings or site visits.

e Ensure that all contractors’ workers including those of the subcontractors receive
appropriate training on environmental and social matters, including acceptable conduct,
storage and handling of potentially hazardous substances, waste management, and
prevention of pollution of natural resources. Training given will be facilitated by the
contractor (basing on the BOQ training cost) through the EHS Manager and all staff will be
made aware of where detailed information relating to any aspect of the ESMMP or
environmental and social requirements can be obtained.

e Regular engagements with the local communities to ensure continued social acceptance in
the project scheduled work areas.

e |t is the responsibility of the contractor to bring to the attention of the Construction
Supervision Consultant and KCCA, through the EHS Manager, any environmental incident or
breach of the conditions of the ESMMP, immediately for severe incidents or within 8 hours of
minor incidents.

Responsibilities of Lead Agencies

Agencies such as NEMA, WMD, MGLSD, Office of CGV, will be involved in the various phases through
the life of the Project as proposed in the ESMMP. The responsibilities of each respective agency will
be those that are within their mandate, and as such, no extra costing has been included in the
ESMMP since it is expected that their annual operational budgets will be made to include the
required works for this Project. For this reason, KCCA should regularly update the respective lead
agencies with the Project progress, and challenges and opportunities presented. Some of the
responsibilities will include:

e NEMA
- Review ESIA and recommend conditions that will have to be fulfilled to ensure
Project success and sustainability.
- Adherence to national standards for air quality, noise, waste disposal, and others
regarding environmental protection.
e WMD
- All matters regarding wetland protection and restoration.
e MGLSD

- All matters regarding community, public and occupational health and safety.
e Office of CGV

- All matters regarding resettlement and compensation as required by the Project.
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B. Review and Improvement of ESMMP
The Project Operations Manager, together with the Project EHS Manager will review the ESMMP, its
operation and effective implementation at least once every three months to ensure that it is still
applicable to the existing risks. Between the scheduled reviews, a register of issues will be
maintained to ensure that issues raised by internal or external personnel associated with the Project
is recorded.

The purpose of the review is to ensure that the ESMMP is meeting the requirements of the
standards, policies and objectives and if not, to amend the ESMMP to address any short comings. The
review will consider:

i) Site personnel comments;

ii) Audit findings;

iii) Environmental monitoring records;

iv) Community complaints;

v) Details of corrective and preventative actions taken;

vi) Incident reports;

vii) Changes in organization structures and responsibilities;

viii) The extent of compliance with objectives and targets; and

ix) The effect of changes made to environmental standards and/or legislation.

Acting on the findings of the review, the Project Operations Manager together with the Environment
and Safeguards Team will review the various policies and objectives and approve any changes.
014. Conclusion

The proposed project is aimed at improvement of priority drainage systems in Kampala Capital City,
and is part of the second phase of the Kampala Institutional and Infrastructure Development Project
(KIIDP). The Project addresses the flooding problem in the City by improvement of three (03) of the
eight (08) drainage systems in the City and their secondary channels. This study has identified and
described positive and negative impacts that will result from the project development activities.
Enhancement measures for the positive impacts and mitigations for the negative impacts have been
provided taking into consideration of the feedback from stakeholders’ consultations.

Integrated waste management was noted to be a critical requirement for optimum operation of the
drainage system, but also for the effectiveness of the mitigation measures. Thus intra-KCCA
departmental coordination and inter-institutional cooperation between KCCA and relevant agencies
including NEMA, WMD, DWRM, MGLSD and NWSC will be required during project implementation.

If the project is developed and the infrastructure put in place, is operated in conformity with the
legal requirements, enhancement measures and mitigations adequately managed as per the ESMP
and annual audits conducted as per the regulatory requirements, the benefits of this project to
Kampala City would by far outweigh potential negative effects. It should however, be noted that the
costs indicated in the ESMMP are indicative only and the responsible implementing parties such as
Contractors, Supervising Consultants, and respective KCCA teams should prepare budgets to include
the aspects covered in this ESMMP.
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1.1 Background

This project is aimed at improvement of priority drainage systems in Kampala Capital City, and is part
of the second phase of the Kampala Institutional and Infrastructure Development Project (KIIDP),
among other KCCA infrastructure development projects. The financing for both this second phase
and the first phase is from The World Bank and is meant to address the institutional and
infrastructure challenges of Kampala City. Phase 1 of the project carried out improvements of various
city infrastructures and also addressed key institutional bottlenecks including the restructuring of city
administration. The overall Project Development Objective of Phase 2 of KIIDP is to enhance city
infrastructure to improve urban mobility and deepen the institutional reforms for economic growth.

Under the KCCA Infrastructure development component, the Phase 2 of KIIDP will seek to construct
and upgrade identified roads and junctions and drainage channels that are central to enhancing
mobility and reducing flooding thereby increasing the useful life of city infrastructure. Interventions
in infrastructure improvement will seek to construct and upgrade identified roads and junctions and
drainage channels that are central to enhancing mobility and reducing flooding thereby increasing
the useful life of city infrastructure. These interventions by KCCA, in some instances, will be
conducted in the same geographical area as some sections of the priority drainage channels in this
project and therefore have a tie-in with its implementation.

Other infrastructure developments planned in Kampala Capital City include the Southern Bypass,
Northern Bypass expansion, Kampala-Jinja Expressway by Uganda National Roads Authority (UNRA)
and the Standard Gauge Railway. These proposed development projects interact in a number of ways
with this priority drainage improvement project.

The Consultants, SMEC International Pty Ltd, Australia, (SMEC), have prepared this comprehensive
Environmental Impact and Social Assessment (ESIA) for the proposed Improvement of Priority
Drainage Systems in Kampala Capital City (the Project). In addition, a Resettlement Action Plan (RAP)
has been prepared for the project and compiled in separate report.

This Project is categorized under the Third Schedule of the National Environment Act within Section
(4) Dams, rivers and water resources as (b) river diversions and water transfer between catchments;
(c) flood-control schemes. The World Bank EIA Guidelines (World Bank, 1999) categorize the
proposed project as a Category B project. Both the national legislation and international guidelines
therefore recommend that a full ESIA be conducted for the proposed Project prior to
implementation.

1.2 Objectives of the ESIA

The objective of the ESIA was to influence the emerging project design in consideration of the the
environmental and social baseline conditions and issues as identified in the proposed Project area.

Specifically, the study aimed to:

i) Conduct baseline environmental investigations along the Project channel routes;

i) Conduct consultations with relevant stakeholders, including potentially affected persons, to
obtain their views and suggestions regarding the environmental and social impacts of the
proposed project;

i) Propose mitigation measures to address potential negative impacts; and

iv) Prepare an Environmental and Social Management and Monitoring Plan (ESMMP) to guide the
implementation of the recommended enhancement and mitigation measures.

The study considered the impacts of the project on the following aspects of the bio-physical, social,
economic, and cultural environment:
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e Flora and fauna e Utilities and service systems

e Soils e Public health and safety

e Water quality and hydrology e Occupational health and safety
e Land use and planning e Transportation and traffic

e Air quality e Economic activities

e Noise and vibrations e Physical Cultural Resources

1.3  Project Justification

The drainage of Kampala is mainly through eight (08) primary channels served by numerous
secondary and tertiary systems. Human settlements and industrial developments are extending from
the many hills to the low lying areas on the banks of the drainage channels which are part of
wetlands and floodplains. The natural and manmade drainage channels along the floodplains and
low-lying areas are regularly overtopped by floodwaters, causing damage to people’s homes and
industrial properties, seriously disrupting traffic flow and economic activity in the City and increasing
water pollution. The frequency of flooding has increased due to increased runoff caused by land-use
changes in the catchments and reduction of the buffer capacity of wetlands due to encroachment. All
this results in loss of lives, destruction of livelihoods, and recurring costs to Kampala’s infrastructure
development. Investment in upgrading drainage infrastructure is required to protect people and
their property and also spur economic development.

This project aims to improve three (03) of the eight (08) drainage systems in the city i.e. Lubigi
(System 2), Kansanga and Gaba (System 4 and 4A), and Kinawataka (System 6) in order to resolve the
problem areas along these systems such as risk of flooding, and lack of accessibility for channel
maintenance.

1.4 Project Scope

This project will involve the improvement of three Primary drainage channels in Kampala Capital City.
Table 1-1 shows the lengths of the primary and secondary channels that will be improved as part of
this Project.

Table 1-1: Drainage Systems included in Assignment
Drainage System Order of drain(s) Number of Channels and Length (km)
No. of Channels Primary | Secondary

System 2 - Lubigi Primary — Upper and

1 2.5

Lower reaches

System 2 - Lubigi Secondary 10 31.99
System 4 and 4A — Kansanga | Primary 1 7.16
and Gaba'
System 4 and 4A — Kansanga | Secondary 4 8.45
and Gaba
System 6 - Kinawataka Primary 1 4.42
System 6 - Kinawataka Secondary 4 9.3
Total Length 14.08

! System 4 and 4A — Kansanga and Gaba® consist of the linked Kansanga and Gabba channels whereby Gabba covers 1.78km whereas
Kasanga covers 5.83km lengths
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1.5 Report Structure

This report provides baseline information and outline of potential environmental and social impacts
of the project as required by national ESIA guidelines. The remainder of this report is laid out as
follows:

= Section 2 — Description of the Proposed Project;

= Section 3 — Presentation of the ESIA Methodology used for this study;

= Section 4 — Review of relevant national laws and international policies and safeguard guidelines;
= Section 5 — Environmental and Socio-Economic Conditions of the Baseline Environment;

= Section 6 — Stakeholder Engagement and Public Consultations;

= Section 7 — Identification and Assessment of Impacts;

= Section 8 — Environmental and Social Management Plan;

= References; and

= Appendices

1.6 Terms of Reference

A scoping study was undertaken to identify the important issues to be examined in detail during the
ESIA, and thus to develop the terms of reference (TOR) for the ESIA. These TOR (Appendix A) were
subsequently approved by NEMA following consultation with lead agencies.

1.7 Project Proponent and Cost
Name and address: Kampala Capital City Authority
Plot 1-3 Apollo Kaggwa Road
P.O. Box 7010, Kampala, UGANDA
Tel.: 0414 581 294 /0204 660 000

Website: www.kcca.go.ug

Contact Person: Charles Tumwebaze
Co-ordinator, KDIIP Il Project

Email: ctumwebaza@kcca.go.ug

The Project is estimated to cost USD 93,014,897 for the entire Project. Table 1-2 shows the summary
of the costs, including those for each of the drainage systems within the Project.

Table 1-2: Summary of cost for each Drainage System in the Project

Drainage Length Bill No.1 Bill No. 2 Bill No.3 Bill No. 4 DEVELOP ANNUAL TOTAL
Systemg (kmg) GENERAL DRAINAGE EARTH LANDSCAPING COSTS MAINTENANCE $)
($) ($) WORKS ($) ($) ($ perkm)  ($)

Lubigi 2.5 1,122,601 37,981,888 325,217 6,698,820 1,216,936 150,162 47,495,624
Kansanga and
Gaba 7.16 1,122,601 10,501,186 94,658 2,384,734 1,318,219 116,351 15,537,749
Kinawataka 4.42 1,122,601 23,730,588 130,643 2,675,545 2,093,957 228,190 29,981,524
TOTAL 14.08 3,367,803 72,213,662 550,518 11,759,099 4,629,112 494,703 93,014,897
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2 PROJECT DESCRIPTION

Kampala is drained by eight (08) major/primary channels, which are fed by numerous secondary,
tertiary, and quaternary channels of varying capacity. The lower lying areas of the City are usually
inundated in the event of heavy rains, with the residents and road users in such flooded areas
suffering during the after-effects of floods. This Project aims to address the flooding problem in the
City by improvement of three (03) of the eight (08) drainage systems in the City and their secondary
channels.

The eight primary channels that drain the City are listed in Table 2-1 and illustrated in Map 2-1. This
Project will involve improvement of Primary Channels 2, 4 & 4A, and 6, including the secondary
channels that drain into them.

Table 2-1: Primary drainage channels in Kampala City
System 1: Nakivubo System 6: Kinawataka
System 2: Lubigi System 7: Nalubaga
System 3: Nalukolongo System 7A:  Nakelere / Nalubaga
System 4: Kansanga System 8: Walufumbe
System 4A: Gaba System 8A:  Mayanja North
System 5: Mayanja / Kaliddubi

2.1 Project Components
The following is an outline of the activities to be undertaken as part of the project:

i) Ensuring that the necessary permits are issued;

ii) Incorporation of the ESIA findings and recommendations in the final design of the drainage
systems;

i) Continuation of social sensitisation processes initiated during the ESIA process, to garner the
support of the local communities along the channels to be improved and District leadership;

iv) Establishment of site office and staff welfare facilities, and mobilisation of construction
equipment to suitable locations as per the construction schedule;

v) Mobilisation of construction personnel;

vi) Management of controlled channel flow during construction;

vii) Construction of the drainage system;

vii) Management of waste materials including construction debris, dredged waste and pit latrine
sludge; and,

iX) Operation and maintenance of the improved channels.
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Map 2-1: Kampala City Drainage System
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2.2  Project Location

The channels to be improved in this project traverse the four divisions of Kawempe, Lubaga,
Makindye and Nakawa. The locations in the Project area by Division, Zone and Parish, are listed in
Table 2-2. Map 2-2 shows the relative location of each drainage area within Kampala District.

Table 2-2: Location of the Lubigi Catchment Project Area (Division, Parish and Zone)

Primary System 2 - Lubigi
Drainage System  Division Parishes Village/zone
Primary: Start to Nakawa Bukoto | e Old Kira Road
Sec 10 up to e Mulimira
Bombo Road Central e Kisenyi |
e Church
e Kisenyi ll
Kawempe Kyebando e Kisalosalo
e Nsooba
Mulago llI e Kifumbira
e East Nsooba
e Lower Nsooba
Makerere IlI e Kibe
e Mayinja
e Kalimali
e Kiggundu
Bwaise Il e Bugalani
e Bukasa

Lubaga Kasubi e Kawaala Road
e Katoogo
e Kawaala ll
Sec 01 Lubaga Busega e Kigwanya

Sec 02 Lubaga Busega e Kabaale
Sec 03 Lubaga Busega e Kibumbiro B
e Nabisasiro

Lubya e Masanafu Bukulugi
e Lugala
e Lusaze
e Nabulagala
Lungujja e Zone 8
e Sendaula
e Kikandwa
e Bulange A
e Bulange B
Sec 04 Lubaga Lubya e Masanafu Kinoonya
e Namungoona |
e Namungoona Il
Sec 05 Lubaga Kasubi e Namungoona
e Kawaala ll
e Kasubi lll
e Mugema
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Sec 06 Lubaga

Kawempe
Sec 07 Kawempe
Sec 08 Kawempe
Sec 09 Kawempe
Sec 10 Kawempe

Nakawa
Sec 10A Kawempe

Kasubi

Nakulabye

Makerere Il

Bwaise Il

Bwaise Il

Kazo Angola

Makerere Il

Makerere |
Mulago Il
Wandegeya

Kawempe |
Kyebando

Muluka |
Kikaaya

Bwaise |
Kyebando

Bukoto |

o Kikaaya

Kawaala |
Kasubi |
Kasuubi Il
Zone VIl
Zone IX
Zone A
Zone B
Zone C
Bokasa
Bugalani

e Jambula

Lufula

Nabukalu

Nakamiro

Corner

Kazo-Angola Central
Lugoba

Kiggundu

Good Hope

Sebina

Dobbi

Mini Triangle

e Triangle

Kiwonvu
Kafeero
Busia
Kimwanyi
Kakungulu
Lutunda
Kanyanya Quarters
Erisa
Nsooba
Katale
Kikaya A
Kikaya B
Wampamba
Ddungu
Kisenyi
Kisalosalo

Mulimira
Semwogerere
Katende A
Katende B
Kisota

Kikulu
Kikaaya B
Butukirwa
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Table 2-3:
Zone)

Primary System 4 — Kansanga

Drainage System
Primary Channel

Sec 01

Sec 02

Sec 03

Sec 04

Sec 05

Division
Makindye

Makindye

Makindye

Makindye

Makindye

Makindye

Primary System 4A — Gaba

Parishes
Kibuye |

Nsambya Central

Makindye |
Lukuli

Kansanga-Muyenga

Ggaba
Bukasa
Lukuli

Ggaba
Kabalagala

Kansanga-Muyenga

Nsambya Central
Makindye |

Bukasa

Bukasa

Kabalagala

Location of the Kansanga and Gaba Catchment Project Area (Division, Parish and

Village/zone

Nkere
Lusaka
Nabisalu
Nsambya West
Gogonya |
Gogonya I
St. Augustine
Kirombe
Tyaba

Kalule
Lower Konge
Nabutiti
Ssebuliba
Masaana
Wheeling
Mutesasira
Kiwafu
Heritage
Kiggundu
Bunga Hill
Kalungu
Kyeitabya
Yooka
Kanyogoga
Lower Konge
Bunga Hill
Pantaleo

Katabu
Nabutiti
Gogonya ll
Katimbo
Kirombe
Water Pump

Kawuku
Kyeitabya
Kalungu
Kyeitabya

Kiwafu
Heritage

5116021 | ESIA Report | Final Ver | May 2018

Page 8



Makindye Buziga e Katuso-Buziga
e Kiruddu-Buziga
Ggaba e Bunga Trading

e Ggaba Mission

Table 2-4: Location of the Kinawataka Catchment Project Area (Division, Parish and Zone)

Primary System 6 — Kinawataka
Drainage System  Division Parishes Village/zone
Primary channel = Nakawa Bukoto Il e Buyinja

Sec 01

Sec 02

Sec 03

Sec 04

Namugongo
Division, Kira
Municipal
Council
Nakawa

Nakawa

Namugongo
Division, Kira
Municipal
Council

Nakawa

Nakawa

Kyambogo
Banda
Mutungo

Kireka
Kireka
Kirinya
Mutungo

Butabika

Banda

Kireka

Kyambogo

Banda
Kiwatule
Mbuya |

Ntinda

e Central

e Karerwe

e Kaggo

e Kinawataka

e K10

e Bl

e Zone |
e Zone lll
e Zone |V

e Kireka D
e Kasokoso
e Kito

e Zone IV
e ZoneV
e Butabika

e Kirombe Zone B

e B11

e B10

e B9

e B4

e B3

e B2

e Kireka A
e Kireka C
e Kamuli A
e Kamuli C

e K2

o K4

e K10

e B2

e Ssebowa

e Kinawataka
e Kaggo

e Village 1

e Village 14
e Village 15
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U.P.K e Unise
e K12
e K18

Kyambogo ® K9
Sec 04A Nakawa Ntinda e Village 19
o Village 3
e Village 4
o Village 14
e Village 15
o Village 16
e Village 17
Naguru Il e Regional Flats
e Naguru Hill
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2.3 Current State of Storm Water Channels in the Project Area

This section describes the current state of the drainage channels within this Project, including but not
limited to:

i) Location;

ii) Type of channel lining (earth or masonry);

iii) Structural and hydraulic state of the existing structures;
iv) Condition of channel crossings (culverts and bridges);
V) General sanitation conditions;

vi) Housing conditions;

vii) Available access for maintenance works; and

viii) Frequency and extent of flooding.

2.3.1 Primary System 2 — Lubigi

The catchment of Lubigi Drainage System 2 and the secondary channels are illustrated in Map 2-3.
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2.3.1.1 Secondary Channel 1

This channel is located in Busega (Kigwanya and Kabale zones). The starting point for this channel is
close to the Busega Northern Bypass roundabout. The entire length of the channel is natural/earth,
with vegetation lining some parts. Residents reported intense and frequent flooding. The channel has
no access roads or culvert crossings, and flows through a busy commercial centre upstream and a
residential area downstream, before draining into the Lubigi Primary Channel.

—~

Figure 2-1: Channel parallel to Northern | Figure 2-2: Section of busy market area that
Bypass is reported to flood

Figure 2-3: Natural lining typical of entire Channel length

Figure 2-4: Channel crossings in the area

2.3.1.2 Secondary Channel 2

This channel is located in Kabale zone, Busega. The channel passes through a residential area of
permanent built structures. The channel has masonry lining in areas between residential houses, but
natural lining in all other sections. The residential area is not densely populated. Residents reported
flooding along the channel during heavy rains.

5116021 | ESIA Report | Final Ver | May 2018 Page 14



Figure 2-5: Typical masonry lined channel Figure 2-6: Typical unlined section along the
section between residential houses channel

Figure 2-7: Vegetation along some channel Figure 2-8: Health risk - child playing in
sections stagnant water along channel section

Figure 2-9: Typical channel crossing in the Figure 2-10: Channel draining through
residential area Northern bypass culvert with high invert level
causing stagnation

2.3.1.3 Secondary Channel 6

Secondary channel 6 starts off Sir Apollo Kaggwa road in Makerere-Kikoni area. The Channel divides
Kawempe and Lubaga divisions, traversing through Makerere A, Makerere B, Tree shadow, and
Kasubi 1, zones. The communities and types of structures through which the channel traverses range
between slums with mud houses in Makerere Kikoni to commercial storeyed structures in Nakulabye.
The channel is masonry lined, especially between residential houses and natural in other sections.
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Figure 2-11: [llustrating variation of structures along channel, from mud houses to storeyed structures

The entire length between Makerere — Kasubi road and the end of Secondary Channel 6 (Kiwunya
channel) is natural with evidence of regular maintenance works such as slashing the sides, dredging
silt and removing garbage. This section also has a wide access road (2 - 3 m) along the bank, making it
possible for garbage to be collected after cleaning. The channel has many tertiary channels draining
into it at different levels, especially between residential houses off the Makerere — Kasubi road.

Figure 2-12: Channel Routine maintenance by KCCA subcontractors

Areas within the densely populated slum area are lined with garbage heaps in close proximity to the
channel, resulting in garbage such as polythene bags and plastic bottles falling into and causing
blockages along the channel. The general observation is that areas with road access beside the
channel are significantly cleaner than those with no access.
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Figure 2-13: Typical situation of garbage in channel lacking access for maintenance

Majority channel crossings are those improvised by residents for pedestrians and motorcycles (boda
bodas). The crossings are made of material such as timber, and scrap metal (e.g. truck chassis) and
do not appear safe for the community, especially children. Many of the crossings were intended to
access shops and other business outlets along the channel. Because of the crossings’ potential
impact on the community sources of livelihood, consideration for their replacement needs to take
care of the various functionalities.

Figure 2-14: Improvised channel crossings made of scrap metal (left) and timber (right)

Residents reported flooding in many sections of the channel, especially during heavy rains. In some
sections the channel is narrow and pedestrian crossings set low, resulting in a constriction in the
system. The constrictions in turn result in reduced conveyance capacity of the channel in those
sections, hence increasing the potential for flooding upstream. Houses with built flood barriers or
sandbags at the edge of the channel were further evidence of flooding in the area.

2.3.1.4 Secondary Channel 7

Secondary Channel 7 has its origins within Kawempe division and for the majority of length. The
channel has a well formed channel section with masonry lining. Secondary Channel 7 traverses
through high density residential areas whereas the lower reaches of the channel pass through areas
of high density commercial (shops and markets).

In terms of its effectiveness as a drainage channel, Secondary Channel 7 is undersized and under
capacity along the majority of its entire length. Flooding along the channel is widespread, frequent
and severe with the duration of flooding varying from a matter of hours in some places to days in
other areas along the channel according to residents.

Along the length of the drainage channel, local residents have constructed concrete flood barrier(s)
across the doorways / entries to their homes to keep the floodwaters out as illustrated in Figure
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2-15. These concrete barriers range in height from about 300 mm through to heights in excess of a
metre and visually highlight the depth and extent of flooding along the channel.

Flood Barrier Internal stairs L A Flood Barrier

W W

LANR
o
E sl

to flood barrier i
f e e

Figure 2-15: Flood indicators — barriers to homes and buildings to keep floodwater out.

Whilst the location at which works will commence within Secondary Channel 7 has been adopted to
reflect the start point within the 2003 Kampala Drainage Master Plan, there is a 275 m long section
of channel upstream of this point which has some very steep and badly eroded sections and carries
flow to secondary channel 7 as illustrated in Figure 2-16.
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Figure 2-16: Location of start of Secondary Channel 7 - plus upper reach not in SOW

The 275 m channel section as illustrated in Figure 2-16, was not included into the scope of works
(SOW) under this project. However, this section had a steep bed slope with large eroded gullies that
required energy dissipation for proper functioning of the channel.

Secondary channel 7 is in a well formed section from the determined start of the channel
downstream. There are some sections where the masonry lining on the channel banks has suffered
erosion at the toe leading to collapse of the lining but in general, the channel section is in
reasonably good condition over much of its length. However, whilst the channel generally appears
to be structurally sound, it is incapable of conveying flood discharges and the tract of land adjacent
to the drainage channel over much of its length suffers from extreme flooding on a regular basis.
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Figure 2-17: The initial upstream reach of Secondary Channel 7 — typical of the channel

Culvert structures along the length of the drainage channel vary significantly in both structural and
hydraulic condition and can be classified as ranging from:

e Type A: culverts which have failed both hydraulically and structurally and should either be
physically removed from the channel or totally replaced but are held in place due
to the amount of vehicular traffic in place;

e Type B: culverts which have failed structurally and should either be physically removed
from the channel or totally replaced; and

e Type C: culverts which have been a major source of flooding and have been physically
removed from the channel.

The culvert located at about chainage 0+180m falls into the Type B culvert classification. Advice
from local residents indicates that the culvert failed some time ago and nobody can remember
exactly when the culvert failed as the time since failure varies considerably amongst local residents.
Whilst the local residents cannot agree on how long ago it was when the culvert failed, they are all
in agreement on the flooding in and around the channel and agree that the culvert in its existing
state contributes to the level of flooding.

At the time of inspection, there was very little evidence left of culvert headwalls but the pipe
barrels were still in place with the usual debris blockage across the front central wall between the
pipe barrels as illustrated in Figure 2-18.

Figure 2-18: Type B Culvert — located at about Chainage 0+180m
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There remains a question as to whether the failed culvert located at about chainage 0+180m should
be replaced with a new larger capacity culvert or replaced with a bridge to carry pedestrian and
motor cycle traffic only. The decision on the need for and the nature of replacement of this culvert
illustrated in Figure 2-18 and the extent of improvement to the approach road is a decision that will
need to be determined in association with KCCA.

The channel condition remains structurally fair but hydraulically inadequate. In some sections,
siltation has become extreme and vegetation has flourished in the very fertile sediment within the
drainage channel. All these factors contribute to the inadequate hydraulic conveyance of the
channel. However, it needs to be said that even with effective maintenance (i.e. sediment and
debris removal) along the length of the channel, the capacity of the drainage channel would still be
inadequate to convey the flood flows through to discharge into the Lubigi primary Channel.

There is an unnamed road crossing the drainage channel at about chainage 0+580m which consists
of two (2) separate pipe barrels as illustrated in Figure 2-19 and Figure 2-20.

Figure 2-19: Approach channel to unnamed road culvert at about chainage 0+580m

Based on a visual assessment, the upstream headwall to this road culvert appears to be still in
reasonably good structural condition with minor reinstatement requirements to the top right hand
side of the head wall. This culvert suffers from the usual upstream entrapment of debris and solid
waste causing the pipe opening to be partially blocked preventing through flow. The situation
downstream of the culvert is different with the headwall significantly undermined and much of the
headwall collapsed requiring a rebuild as illustrated in Figure 2-20.

Figure 2-20: Downstream headwall for unnamed road culvert at about chainage 0+580m
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There is significant evidence of severe flooding in the area upstream of the road culvert located at
chainage 0+580 m which is substantiated by the local residents all of which indicates that the culvert
is hydraulically inadequate to handle the drainage discharges required. This culvert needs to be
replaced with a larger capacity box culvert arrangement.

Continuing downstream, the secondary channel comprise of more road crossings plus an area
identified as a “high risk” area for adjacent buildings, these items are identified on Figure 2-21 and
discussed in the following sections.
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Figure 2-21: Drainage infrastructure on channel reach from 0+580m to 1+565m.

Further downstream, the hydraulic capacity of the channel is lower as the channel profile is both
narrower and shallower than the sections upstream. Flooding occurs to a depth of about 0.5 metre in
this area which is evidenced by the height of the flood barriers constructed by the local residents to
the entries to their houses as illustrated in Figure 2-22.

Constructed flood barrier
complete with access steps

Figure 2-22: Typical profile downstream of unnamed road culvert at about chainage 0+580m

Evidence of the problems associated with the installation of culverts of inadequate hydraulic capacity
continue along the length of Secondary Channel 7 with perhaps the best evidence of culverts with
hydraulic inadequacies being displayed at the site located at about chainage 0+970m. There is
evidence of a break in the continuity of masonry lining along both banks of the drainage channel as
well as remnants of an upstream headwall for a previously installed culvert at this site.

Local residents confirm that there had been a culvert installed at this site and the presence of the
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culvert had caused so many flood problems in the immediate area that the residents called for the
total removal of the culvert. Local flood barriers constructed by local residents adjacent to the
channel are about one metre high. The current situation for this site is as illustrated in Figure 2-31.

AL

eigh of flood barrier isttes
depth of flooding

Figure 2-23: Chainage at about 0+970m - culvert causing flooding removed by local residents

Along the course of this secondary channel and all other secondary channels, there is a significant
number of incoming smaller sized drainage channels, all of which connect to the secondary channel
at differing levels. Some of the incoming channels connect at a higher level than the secondary
channels, while others connect almost at bed level in the secondary channel. In some instances, the
incoming tertiary channels are almost as big in dimension as the secondary channels. Typical of the
incoming tertiary channels to secondary channel 7 are illustrated in Figure 2-24.

Figure 2-24: Typical of the many tertiary channels connecting to the secondary channels

As Secondary Channel 7 continues its way downstream, it crosses an unnamed Road at about
chainage 1+170m. This culvert consists of two (2) 1.0 m diameter pipes with a very high headwall.
The invert levels for the incoming road drainage channels upstream of the headwall are deep and
indicative of the extent of erosion within the area. Along with debris carried within the secondary
channel and also by the contributing road drains, the culvert is prone to blockage resulting in
extreme flooding upstream. The hydraulic capacity of the culvert is inadequate and is compounded
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by an inefficient culvert structure arrangement as illustrated in Figure 2-25.

Figure 2-25: Inlet to culvert on Unnamed Road at chainage 1+170m

The downstream headwall and wing walls exhibit undermining of the base due to scouring during
higher flows putting the headwall at risk of future collapse. The incoming road drainage channels
have caused a collapse of masonry wall on the left bank of the channel as illustrated in Figure 2-26.

Figure 2-26: Outlet to culvert on Unnamed Road at chainage 1+170m

The alignment of Secondary Channel 7 downstream of the culvert at the unnamed Road follows a
meandering path towards and past an extremely high boundary wall on the left hand side of the
channel. This boundary wall contains and supports solid fill material and due to cracks observed on
an initial visual assessment, the wall appears to have inadequate structural integrity and has the
potential to collapse at some time in the future which classifies this boundary wall and the safety of
the drainage channel as a “high risk” area. The high boundary wall and the channel approaching the
wall are illustrated in Figure 2-27.
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Figure 2-27: Upstream approach of Secondary Channel 7 to the high boundary wall

The high boundary wall has buttress columns supporting the retaining walls but sections of the walls
show signs of bulging to varying degrees. The height of fill behind the retaining / boundary wall
appears to be to the top of the buttress columns. This fill appears to be excessive for the retaining
wall. The alignment of Secondary Channel 7 is away from the base of the buttress columns to the
retaining wall and in reality needs to be shifted further away from the wall. The increased distance
between the wall and the channel is meant to ensure that if the wall does collapse at some time in
the future, the drainage channel cannot be attributed to the failure of the wall. The extremely high
retaining wall and the secondary channel are illustrated in Figure 2-28.

Figure 2-28: Secondary Channel 7 passing adjacent to the high boundary wall

The secondary channel downstream of this area continues with a minor meandering alignment down
to the Jakana Road culvert which is in a very poor condition. The culvert is inadequate in hydraulic
capacity, suffers from entrapment of incoming debris on the upstream face of the culvert which
results in blockages to pipe barrels and resultant overtopping of the road culvert. The only remaining
resemblance to a headwall on the culvert is a minor piece of masonry to the upper left wing wall as
illustrated in Figure 2-29.
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Figure 2-29: Upstream Headwall to Jakana Road Culvert

The culvert regularly overtops due to its hydraulic inadequacies, worsened by upstream blockages
from channel debris, inadequate pipe capacity and the lack of any headwall to restrain the raised
water levels upstream of the culvert. The culvert needs to be replaced with a culvert with adequate
hydraulic capacity and a lower potential to upstream blockage. The signs of overtopping are more
visible when viewed from downstream as illustrated in Figure 2-30.

Figure 2-30: Downstream outfall from Jakana Road Culvert

As the channel continues on its downstream course, the many signs and indicators of flooding along
and adjacent to the drainage channel are visible. Figure 2-31 illustrates the typical flood prevention
barrier constructed by local residents to the doors / entries to their properties to exclude
floodwaters from entering their buildings.

Apart from the physical reality of preventing entry of flood waters into the buildings, the flood
prevention barriers indicate the existence of flooding and the depth of flooding within the area.
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Figure 2-31: Typical flood prevention barrier constructed by local residents for the doors

Prior to ultimate discharge into the Lubigi Primary Channel, Secondary Channel 7 crosses Nabweru
Road which is the central location of an extremely busy market area. The culvert exhibits signs of
severe deterioration to the upstream headwall with undermining of the base of the headwall and
partial demolition to the outer edges of the headwall. The state of the headwall is possibly due to a
combination of incoming road drainage flow and traffic mishaps.

The hydraulic capacity of this particular culvert will need to be assessed to determine the proposed
course of action for this culvert. The general arrangement of the headwall to the inlet of the
Nabweru Road culvert is illustrated in Figure 2-32. A community leader engaged by SMEC field team
indicated the preference of replacing the culverts with a “bridge” to avoid the persistent blockages.

Figure 2-32: Upstream Headwall to Nabweru Road

Immediately downstream of and effectively part of the culvert outfall arrangement is a series of
pipes and conduits crossing the channel, all carrying a multitude of utility services. In replacing /
restoring the culvert outfall, these utilities will need to be identified and incorporated into the final
culvert arrangement. The general arrangement of the outlet of the Nabweru Road culvert is
illustrated in Figure 2-33.
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Figure 2-33: Downstream Headwall / Outfall to the Nabweru Road culvert

Once past the Nabweru Road culvert, Secondary Channel 7 follows an uninterrupted course to
discharge into Lubigi Primary Channel 2 as illustrated in Figure 2-34.

Figure 2-34: Channel 7 between Nabweru Road culvert and Lubigi Primary Channel 2

2.3.1.5 Secondary Channel 8

This channel is relatively long and very complex, especially at its proposed start within Kimwanyi
zone in Katanga, Makerere area. It traverses through the Mulago area (Mugwenda zone), and
Makerere 1 Parish (Mini Triangle zone) and Makerere 3 parish (Dbobi zone). The start of the channel
is in a very densely populated slum area, with very poor sanitary conditions. The channel’s base flow
is made of raw sewage that is stagnant in many parts. The channel is unlined along its entire length,
except for sandbags in the slum area up to the Mulago roundabout; thereafter the channel is stone-
pitched up to Lubigi channel.

A sewer line (Figure 2-35) criss-crosses the channel along most of the channel length and will be a
determining factor in how deep the channel can be designed so as not to interfere with the
operation of the existing sewer line.
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Figure 2-35: One of the sewer line manholes along Secondary 8

Upstream, the channel traverses a mixed residential and commercial area in the Katanga slum
(Figure 2-36). Downstream, the channel traverses through the busy commercial area of Mulago
(Figure 2-37). Businesses in the area include car wash points (source water from streams flowing into
the drainage channel), carpentry workshops, and stationery shops.

Figure 2-36: Densely populated Katanga area Figure 2-37: Busy commercial area along the
along the channel channel in Mulago

Residents along the channel provided differing feedback about the extent of flooding in the area,
ranging from ‘infrequent and uncommon except for very heavy rains’, to ‘heavy flooding every time
it rains’. A number of dilapidated and abandoned structures were observed along one of the channel
sections, with frequent flooding as the most likely cause.

The channel length downstream of the Katanga slum and upstream of Mulago roundabout has a
wide access road (2-3 m) and circular culverts that were mostly working (not blocked). The section
downstream of the Mulago roundabout has no culverts and only bridges are used for pedestrian and
cyclists crossing. The bridges are made of concrete, timber and scrap metal.
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Figure 2-38:  Typical bridge channel crossings Figure 2-39:  Clogged culverts at the Northern
along the channel section through Mulago bypass before draining into Primary 2

The end of this secondary channel is parallel to the Lubigi Primary channel 2 upstream of the
Northern bypass Busega roundabout, and drains into the Lubigi primary channel downstream of this
roundabout. The Northern bypass culverts are clogged at this point, resulting in water stagnation in
the channel. The width of the channel varies greatly along its entire length but generally is
progressively smaller downstream towards Lubigi Primary Channel 2.

2.3.1.6 Secondary Channel 9

Section 9 starts in Kikaya B zone, Kyebando. The channel traverses through Kyebando (Kikaya B,
Kitala, Kanyanya Quarter, Kakungulu, Lutonda, and Katale zones) and eventually drains into Lubigi
Primary Channel 2 at the Northern bypass roundabout in Kalerwe. The channel is unlined, except for
a short section of the Kisaasi-Bahai road drainage.

In Kikaya B zone, the sanitation condition along the channel length is poor, with pit latrines along the
channel section in that area. The section in Kitala zone was characterized by swampy vegetation and
small capacity culverts that were blocked in most cases. Residents in the area complained about
frequent flooding, and this was corroborated by the flood barriers in front of houses in the area.

Figure 2-40: Typical housing situation with latrines along the channel

In Kanyanya Quarter zone, along the newly constructed Bahai road, severely blocked culverts have
resulted in water stagnation at that point. Fish survives well in the water ponded at the culverts at
that point an indication of the ecological quality of the channel section.
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Figure 2-41: Boys fishing along the channel

Along many sections of this channel, the circular culverts were severely blocked, preventing the flow
of water, and thus contributing to the frequency and severity of flooding in the area.

™, ST X s "{"v' ) s c

Faw R e ' e R

Figure 2-42: Blocked culverts by grit (left) and garbage (right) along the channel

In Kakungulu and Lutonda zones, a complex diversion of the channel exists. Secondary Channel 9 was
diverted by a school to pass between houses. However, residents reported that the diversion created
flooding problems since flood waters choose to flow along the original path. A number of diversions
downstream of the school are also found and it is unclear which path the secondary channel follows
in some of these sections.

Figure 2-43: School area where the secondary channel was diverted creating a complex situation

2.3.1.7 Secondary Channel 10
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This channel stretches from Kisalosalo zone in Kyebando (Northern bypass roundabout to Kyebando)
and drains into the Lubigi Primary Channel at the Bukoto - Kisaasi Northern Bypass flyover. The
channel is mostly natural (earth lining) with masonry lining in sections along the Northern bypass
road drainage.

Many sections along the channel have blocked culverts due to siltation. One instance of constriction
along the channel was observed to be caused by an improvised culvert crossing to make an illegal
connection to the Northern bypass (Figure 2-45). The improvised culvert that leads to secondary 10
constricts flow and is a very likely cause of flooding reported in the area.

Figure 2-44: Earth lined section typical of the Figure 2-45: Improvised culvert at one section
channel length along the channel

The Northern bypass expansion works are within the project area for this Secondary channel 10 and
will therefore fall into the construction jurisdiction of the Northern bypass works (Figure 2-46). Some
culverts along the Northern bypass appear to be inadequate for flow conveyance, an example of
which is along Secondary 10 (Figure 2-47). The culverts are covered with at least 4 m of fill material
below the flyover, making any works on the blocked/inadequate culverts difficult.

Figure 2-46: On-going Northern bypass expansion works in Project area
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Figure 2-47: Blocked culvert below Northern bypass Bukoto-Kisaasi flyover

An area of concern along the channel section is the Tirupati Development Business Park that lies
within a large floodplain. The development park has reclaimed a large section of the floodplain, with
signs of more reclamation for future developments to soon take place. The challenge with such
reclamation is that more volume of storm water has to be channelized, as opposed to natural
retention in such a floodplain, and hence increases the sizing requirements for the channel
downstream, as well as involuntary resettlement of affected persons.

Figure 2-48:  Tirupati Industrial Park | Figure 2-49: Swamp reclamation as part of
Development in floodplain along Secondary 10 Tirupati Business Park development

2.3.2 Primary System 4 and 4A — Kansanga and Gaba

In general the drainage channels within the upper Kansanga catchment area present a confused
picture of the situation to the extent that it has been and continues to be difficult to determine
which channel(s) could be termed as Primary Channel(s) and which could be termed as Secondary
Channel(s).
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As such, the terminology adopted for the definition of primary and secondary channels and in
particular the naming / numbering within this (and future) presentation(s) is based on the channel
terminology as applied during the development of the 2003 Kampala Drainage Master Plan (KDMP).

The extent of the flood lines at the confluences of the Secondary Channels 1, 4 and 5 and the
primary channel (Kansanga) are extremely wide. At the downstream end of Kansanga Channel
flowing to Lake Victoria, as well as the confluence of Secondary Channel 4 with the primary
channel, swampy areas should be preserved as wetlands to keep the floodplain in these areas as
wide as it is. The floodplain at the downstream end of Kansanga and at the confluence with
Secondary Channel 4 should be preserved as wetlands. It should, however, be noted that caution
is required in making this interpretation (extent of preservation of wetland as flood plain), due to
inaccuracies in the survey of the wetlands.

The existing drainage channels within the Kansanga drainage system have been classified as detailed
in Table 2-5.

Table 2-5: Number and classification of Drainage Channels within Kansanga Drainage System
Channel Name Location Channel Length (km)
Primary Channel 4 7.2
Secondary Channel 5 1.20
Secondary Channel 4 0.90
Secondary Channel 3 0.65
Secondary Channel 2 1.32
Secondary Channel 1 1.55

Source: 2003 Kampala Drainage Master Plan (KDMP)

The layout of channels within the Kansanga Drainage System is illustrated in Map 2-4.
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Map 2-4:

Primary Channel 4 and 4A - Kansanga and Gaba
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2.3.2.1 Primary Channel — Hanlon Road Crossing

About 400 metres from the junction of Kayemba Road and Hanlon Road, the Kansanga Primary
Channel 4 crosses Hanlon Road. The Kansanga Primary channel approach section has developments
almost up to the edge of the banks of the main channel but still has managed to retain a minimal
space for access (walking) along each bank as illustrated in Figure 2-50.

Figure 2-50: Kansanga Primary channel approach to Hanlon Road crossing

The actual cross drainage structure for the Kansanga Primary Channel under Hanlon Road is a five (5)
barrel pipe culvert. The upstream headwall of this particular crossing which also acts as a capture
point for floating debris in the channel is illustrated in Figure 2-51.

A i »

Figure 2-51: Kansanga Primary channel — Upstream culvert headwall Hanlon Road
Crossing

The capacity of the cross drainage structure appears to have been expanded at some time with the
addition of two (2) larger diameter additional pipe culverts to the left hand side of the structure.
Immediately downstream of the culvert outfall, there is a cascade type of arrangement which has the
effect of lowering the channel bed level as illustrated in Figure 2-52.
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Figure 2-52: Kansanga Primary channel — Hanlon Road culvert outfall

At the time of the site visit, there was too much low and debris within the channel to identify the real
need for the cascade arrangement but it may be that there are water supply pipelines or sewer
conduits across the base of the channel immediately downstream of the culvert.

Downstream of Hanlon Road, the Kansanga Primary Channel continues to flow downstream in an
easterly direction with the condition of the channel section being as illustrated in Figure 2-53.

Figure 2-53: Kansanga Primary channel - downstream of Hanlon Road culvert
outfall

2.3.2.2 Primary Channel - Gogonya Road Crossing

About 400 metres from the junction of Kayemba Road and Gogonya Road, the Kansanga Primary
Channel 4 crosses Gogonya Road. Whilst there has been development on either side of the Kansanga
Primary channel, there is adequate area on both banks for access for motor cycle and pedestrian
with potentially some limited access for small vehicles as illustrated in Figure 2-54.
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Figure 2-54: Kansanga Primary channel approach to Gogonya Road crossing

The actual cross drainage structure for the Kansanga Primary Channel under Gogonya Road is a five
(5) barrel pipe culvert. The upstream headwall of this particular crossing which acts as a capture
point for floating debris (plastic bottles and shoes) in the channel as illustrated in Figure 2-55

Figure 2-55: Kansanga Primary channel — Upstream culvert headwall Gogonya Road crossing
Just upstream of the culvert inlet, there is a suspended small diameter water pipe across the channel
which interferes with the flow and captures a considerable amount of floating debris which as the

amount captured accumulates the impact on the channel conveyance increase. The current situation
is illustrated in Figure 2-56.

Figure 2-56: Kansanga Primary channel — Upstream culvert headwall Gogonya Road crossing

As for the Hanlon Road culvert, the hydraulic capacity of this culvert appears to have been expanded
at some time with the addition of a single large diameter pipe barrel to the right hand side of the
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structure. Immediately downstream of the culvert outfall, there is a small diameter water pipe across
the base of the channel which acts as a debris trap. The current situation for the downstream
headwall of this culvert is as illustrated in Figure 2-57.

Figure 2-57: Kansanga Primary channel — Downstream culvert headwall Gogonya Road crossing

The base of the downstream culvert headwall and the downstream lengths of the concrete pipes
have been undermined which has resulted in the collapse of the pipe sections and headwall. The
structure will need to be totally rebuilt. The collapsed state of the downstream headwall is illustrated
in Figure 2-58.

Figure 2-58: Kansanga Primary channel — Collapsed state of downstream culvert headwall

Downstream of Gogonya Road, the Kansanga Primary Channel continues to flow downstream in an
easterly direction with the condition of the channel section being as illustrated in Figure 2-59.

Figure 2-59: Kansanga Primary channel - downstream of Hanlon Road culvert outfall

2.3.2.3 Kansanga Primary Channel - Soweto Road Crossing

About 1,100 metres along Gaba Road to the south of the junction of Soweto Road and Gaba Road,
the Kansanga Primary Channel 4 crosses Gaba Road. On first impression, this area seems to have
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retained some resemblance of the original wetland formation although there are signs of agricultural
development within the area.

There is a major water supply pipeline crossing the channel upstream of the culvert. The current
environment within the area surrounding the channel approach to Gaba Road crossing is as
illustrated in Figure 2-60.

. o bx

Kansanga Primary channel épproach to Gaba Road crossing

Figure 2-60: |

The actual cross drainage structure for the Kansanga Primary Channel under Gaba Road is a three (3)
barrel pipe culvert. Initial indications are that at best case scenario, only 1 % of the pipes are
operational and at worst case scenario, only the pipe on the right side of the culvert is operational.
The left hand side of the culvert on approach is totally silted and major de-silting works will be
required to get this culvert operational again. The current situation for the inlet to Gaba Road culvert
is illustrated in Figure 2-61.

Figure 2-61: Kansanga Primary channel — inlet to Gaba Road crossing

In addition to the large diameter water pipe across the channel upstream there is also a large
diameter water pipe across the channel immediately downstream of the road crossing. The channel
section downstream of the crossing appears to be in reasonable condition on first impressions. The
current situation is illustrated in Figure 2-62.
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Figure 2-62: Kansanga Primary channel - downstream of Gaba Road crossing

2.3.2.4 Gaba Primary Channel — Wavamunno Road Crossing

About 100metres along Wavamunno Road to the south of the junction of Gaba Road and
Wavamunno Road, the Gaba Primary Channel crosses Wavamunno Road. There has been a
considerable amount of development in the upstream reaches of the catchment with many
occupants extending their usable properties by filling in the floodplain areas and retaining the placed
fill on their properties by constructing retaining walls. As a result, the area available to drainage flows
has become constricted with many blockages in the drainage path as illustrated in Figure 2-63.

and Figure
2-64.

Figure 2-64: Gaba Primary channel - approach to Wavamunno Road crossing
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2.3.3 Primary System 6 — Kinawataka

Within the upper catchment, the layout of the Primary and Secondary Channels presents a confused
picture with the channel alignments being diverted again and again over time, with a diversion
occurring with almost every new construction within the industrial development area.

As such, the terminology adopted for the definition of primary and secondary channels and in
particular the naming / numbering are based on the channel terminology as applied during the
development of the 2003 Kampala Drainage Master Plan (KDMP).

The existing drainage channels within the Kinawataka drainage system have been classified as
detailed in Table 2-6.

Table 2-6: Number and classification of Drainage Channels within Kinawataka Drainage System
Channel Name Location Channel Length
(km)
Primary Channel #6 Main channel in main drainage path 8.6 km

discharging to the wetland area adjacent
to Lake Victoria.

Secondary Channel 4A One of 2 secondary channels located in 1.7 km
upper catchment area — residential in the
upper area with industrial complexes in
the lower portion. This located channel
(lies west of Secondary Channel 4) merges
with Secondary Channel #04 prior to
discharging into Primary Channel 6.

Secondary Channel 4 The other secondary channel located in 3.0 km
upper catchment area — residential /
parkland in the upper area with industrial
complexes in the lower portion. This
channel merges with the other named
channel 4 prior to discharging into Primary
Channel 6.

Secondary Channel 3 Open space / agriculture area in the upper 1.3 km
catchment area with industrial complexes
in the lower portion.

Secondary Channel 2 Open space / agriculture area in the upper 1.5 km
catchment area with residential
development in the lower portion. This
channel discharges into what was
previously an extensive wetland area.

Secondary Channel 1 Open space / agriculture area in the upper 1.8 km
catchment area with residential
development in the lower portion. This
channel discharges into what was
previously an extensive wetland area.

Source: 2003 Kampala Drainage Master Plan (KDMP)

The layout of channels within the Kinawataka Drainage System is illustrated in Map 2-5. The major
wetland area immediately upstream of the junction of Primary Channel 6 and Kireka Road is being
diminished in size and capacity due to encroachment for further land development. What appears to

5116021 | ESIA Report | Final Ver | May 2018 Page 41



be unregulated dumping of earth material along Kireka Road into the edge of the existing wetland is
causing diminishing of wetland area.

The Ugandan Government has a program to upgrade the speed of the rail network within Kampala.
To do so will either necessitate the use of sophisticated rolling stock to cater for higher speeds on the
existing rail track or to realign the existing track to give larger radius of curvature for higher speeds.
At the junction of Primary Channel 6 and Kireka Road, the current rail alignment follows a very tight
radius of curvature which will restrict speeds of the railway system and will require a major change.
The proposed rail alignment needs to be confirmed but on the assumption that the curvature has to
be enlarged, any track realignment in this immediate area will push the rail embankment out into the
middle of the existing wetland, causing further reduction in retention effects within the wetland.
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Map 2-5:

Primary Channel 6 - Kinawataka and the secondary channels
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Loca/ Paop/e.. Global Experience.
2.3.3.1 Primary Channel - Kireka Road Crossing

Kinawataka Road joins with Kireka Road to the immediate west of the location in the floodplain where the
Kinawataka primary channel crosses Kireka Road. Whilst the upstream floodplain would have provided a
reasonable amount of flood retention, the catchment has come under severe attack with small and large
developments encroached well into the floodplain. Even adjacent to Kireka Road, there is evidence of
earthworks encroaching into the floodplain as illustrated in Figure 2-65.

Figure 2-65: Kinawataka Primary channel catchment upstream of Kireka Road crossing

Upstream and adjacent to and parallel to the Kinawataka Road and Kireka Road alignments, there is an
existing railway line which is still operational although apparently with minimal number of rail services per
week along this line. The designated drainage channel approach to the rail way crossing is illustrated in
Figure 2-66.

Figure 2-67: Kinawataka Primarychannel - downstream headwall to rail line culvert
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Once the drainage flow has passed through under the railway embankment, the flow turns at right angles
and through a short but wider channel section which is aligned parallel to Kireka Road. This section of
channel may well provide some additional minor retention to the incoming flow but any real restrictions to
drainage flows would be through the capacity of the rail and road culverts. The general alighment of the
drainage channel is via the culvert under the rail embankment to the left of the image and then via two (2)

separate culverts with inlets under the floating debris in the immediate foreground of the image presented
as Figure 2-68.

Figure 2-68: Kinawataka

. e M .

Primary channel — section between rail embankment and Kireka Road culverts

There are two (2) separate culvert barrels passing under Kireka Road which are aligned so that whilst the
pipe inlets are apart thereby forming separate culvert upstream inlets, the alignment of the pipes under
Kireka Road brings the pipes close together at the outlet so that discharge is through a combined outlet
arrangement as lllustrated in Figure 2-69.

Figure 2-69: Kinawataka Primary channel - Kireka Road culvert outfall

Downstream of Kireka Road culvert, the Kinawataka Primary Channel continues to flow downstream in an
easterly direction with the condition of the channel section being as illustrated in Figure 2-70.

2.3.3.2 Secondary Channel 2
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Loca/ Peap/e.. Global Experience.
The contributing catchment for Kinawataka secondary channel 2 lies to the north of Jinja Road and to the east

of Banda Palace with the main channel crossing Jinja Road at about 1,200 metres west of the junction of Jinja
Road and Kireka Road. Secondary channel 2 crosses Jinja Road via a culvert consisting of two (2) concrete pipes
which outfall into the main road drainage which lies adjacent to the westbound traffic lane on Jinja Road as
illustrated in Figure 2-71.

Figure 2-71: Kinawataka secondary channel 2 — outfall to Jinja road culvert

The channel then follows this alignment for about 50 metres up to a point where the channel diverts away
from the road alignment in a south westerly direction ultimately linking up with the primary channel within the
wetlands upstream of Kireka Road. The point at which the channel diverts away from the road alignment is
illustrated in Figure 2-72.

Figure 2-72: Kinawataka secondary channel 2 — diversion away from Jinja Road

2.3.3.3 Kinawataka Secondary Channel 2 — market lane crossing

About 180 metres along Jinja Road west from where Secondary Channel 2 diverges away from Jinja Road, there
is a small lane which heads south through an intensively developed market area. Turning south off Jinja Road
and following this lane for about 110 meters leads to a point where Secondary Channel 2 crosses this lane. The
area of land adjacent to the approach channel is densely populated on both sides but there is vehicle and
pedestrian access along the right bank of the channel as illustrated in Figure 2-73.
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Figure 2-73: Ki

T N G - e N
nawataka secondary channel 2 — approach channel to lane crossing

The actual cross drainage structure for this particular crossing is a two (2) barrel pipe culvert. The upstream
headwall appears to capture a considerable amount of debris and this could have a negative impact on flow
characteristics through the culvert. The upstream headwall of the culvert is illustrated in Figure 2-74.

v ."‘

Figure 2-74: Kinawataka secondary channel 2 —upstream headwall for lane crossing

Downstream of this unnamed lane, the Kinawataka secondary channel 2 continues to flow downstream in a
south-westerly direction with the condition of the channel section generally as illustrated in Figure 2-75.

Figure 2-75: Kinawataka sécondary channel 2 — downstream of lane crossing

2.3.3.4 Secondary Channel 3
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About 700 metres to the east of the junction of Jinja Road and Kyambogo Road is the MOIL Fuel Station which is
accessible to westbound traffic on Jinja road. Along the western boundary of this fuel station lies the alignment
of Secondary Channel 3 after the Jinja Road crossing. The approach section for the channel north of Jinja Road

has been significantly reduced by construction of an access road to the adjacent warehouses / buildings
illustrated on Figure 2-76.

Figure 2-76: Kinawataka secondary channel 3 —approach channel to Jinja Road crossing

The actual cross drainage structure for the Kinawataka Secondary Channel 3 under Jinja Road is a two (2)
barrel corrugated iron pipe culvert. The upstream inlet arrangement has deteriorated to a point where by it
is almost unrecognisable as a culvert inlet arrangement and will need to be rebuilt. A similar situation exists
for the culvert outfall. The culvert inlet and outfall arrangements are illustrated in Figure 2-77 and Figure
2-78, respectively.
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Figure 2-78: Kinawataka secondary channel 3 — outlet to Jinja Road culvert

Downstream of Jinja Road crossing for Secondary Channel 3, the secondary channel continues to flow in a
southerly direction with the condition of the channel section being as illustrated in Figure 4.16. The channel
width is generally restricted by the boundary walls of the developments.

B g

Figure 4.1 ‘ Kinawataka secondary channel 3 - downstream of Jinja Road culvert outfall

2.3.3.5 Secondary Channel 4

Kinawataka Secondary Channel 3 crosses Jinja Road at the junction of Jinja Road and Kyambogo Road. The cross
drainage structure is interwoven with the intersection. Secondary channel 3 which flows in from the north lies
in the road reserve adjacent to the Royal Foam Furniture building. The retaining walls which form the boundary
of the commercial compound form part of the channel profile as illustrated in Figure 4.17.

Figure 2-79: Kinawataka secondary channel 4 — approach channel to Jinja Road crossing

The actual cross drainage structure for the Kinawataka Secondary Channel 4 under Jinja Road is a three (3)
barrel box culvert arrangement. At the time of inspection, the culvert appeared to have inlet control with a
marked differential in levels between the upstream and downstream water levels. The culvert inlet and
outfall arrangements are illustrated in Figure 2-80 and Figure 2-81, respectively.
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Figure 2-80: Kinawataka secondry chanel 4— inIe to Jinja Road culvert
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Figure 2-81: Kinawataka secondary chanel 4 — outlet to Jinja Road culvert

The channel arrangement downstream of the Jinja Road crossing for Secondary Channel 4 is a very complex
arrangement with a number of channels all coming together in the immediate vicinity. Immediately
downstream of the road crossing, a channel merges with Secondary channel 4 from the west and then the
combined flow continues to flow downstream in a southerly direction until encountering a bridge on the
access road to the OxyGas property.

A small collection drainage channel empties into secondary channel 4 immediately upstream of the access
bridge. Immediately downstream of the OxyGas access road bridge, another major drainage channel

discharges into secondary channel 4. The channels upstream of the OxyGas access road and bridge are
illustrated in Figure 2-82.

- v

¥ v
Figure 2-82:

Kinawataka secondary channel 4 — channels downstream of Jinja Road culvert
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2.4 Project Design

The peak design flows, on which the various design aspects for the Project infracture as detailed in Section
2.1 are based, are provided in Figure 2-83 to Figure 2-85. Typical channel designs considered for this Project
are provided in volume 2; Appendices Report.

2.5 Scope of Works
2.5.1 General

The following tabulated infomationsummarises the works proposed to be undertaken along each
of the Primary and Secondary Drainage channels to improve the capacity of the priority drainage. The scope
was determined through a combination process of field observations, topographical surveys, geotechnical
investigations, hydrological analysis, structural and hydraulic assessments. These were conducted to identify the
effectiveness of the existing drainage infrastructure and to determine the dimension of drainage
infrastructure (both channel and structures) required to convey the Qi design discharge. Information on the
physical works that will be carried out during the construction phase for each channel are shown in Table 2-7

to.Table 2-10.

Table 2-7: Proposed works in Lubigi Catchment

Channel Reach Descriptor Existing Works | Nature of Proposed Works
Environment To Be
Done

LUBIGI PRIMARY CHANNEL
Old Kira Road Road v Replace culvert

Channel v Channel modification
Gayaza Road Road X Culvert remodelled by Northern Bypass
Channel X No work to existing channel
Bwaise Road X No work to culvert - retain existing culvert
Channel v Channel modification
Kawaala Road Road X No work to culvert - retain existing culvert
Wetland v Extention of the channel over entire new
section of a secondary wetland up to Hoima
Road
Hoima Road Road The structure will need to be upgraded
but could be undertaken as part of
Northern Bypass or as part of the Busunju
Expressway. Major planning required.
Wetland Retain wetland
Sentema Road Road Major planning required on future works.

Will need a new road over the entire
floodplain plus a major drainage structure.

Lubigi Secondary Channel #01
Start Road v Upgrade culvert

Channel Channel modification
Northern Bypass Road Culvert upgrade by Northern Bypass

AN

Lubigi Secondary Channel #02
Start Road v Upgrade culvert

Channel v Channel modification
Northern Bypass Road v Culvert upgrade by Northern Bypass
Lubigi Secondarv Channel #03
Start | Road v Upgrade culvert
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Channel Reach Descriptor Existing Works | Nature of Proposed Works
Environment To Be
Done
Channel v Channel modification and culverts
Selema Road Road v Upgrade culvert
Channel v Channel modifications
Makamba Rd Road v Upgrade culvert
Channel v Channel modifications
Mugema Rd Road v Upgrade culvert
Channel v Channel modifications
Start of Wetland area Ground v End - transition of channel to wetland
Wetland X Retain wetland
Northern Bypass Road v Culvert upgrade by Northern Bypass
Lubigi Secondary Channel #03A
Start #03A Road 4 Upgrade culvert
Channel v Channel modification and culverts
Kineaw Lane Road v Upgrade culvert
Channel v Channel modification
Start Wetland area Ground v End - transition of channel to wetland
Wetland v Retain wetland
Merge with Sec #03 Channel v Merge with Secondary Channel #03
Lubigi Secondary Channel #03B
Start #03B Ground 4 Start - transition to channel
Channel v Channel modification
Selema Road Road v Upgrade culvert
Channel v Channel modification and culverts
Start Wetland area Ground v End - transition of channel to wetland
Wetland X Retain wetland
Northern Bypass Road v Culvert upgrade by Northern Bypass
Lubigi Secondary Channel #04
Start of Sec#04 Road v Upgrade culvert
Channel v Channel modification
Unnamed Road Road v Culvert upgrade
Channel v Channel modification
Start of Wetland area Ground v End - transition of channel to wetland
Wetland X Retain wetland
Northern Bypass Road v Culvert upgrade by Northern Bypass
Lubigi Secondary Channel #05
Start Ground v Start - transition to channel
Channel v Channel modification
Prince Luswata Road Road v Upgrade culvert
Channel v Channel modification
Muteesa Rd Road v Upgrade culvert
Channel v Channel modification
Northern Bypass Road v Culvert upgrade by Northern Bypass
Lubigi Secondary Channel #06
Start Ground v Start - transition to channel
Channel v Channel modification
Kimera Road Road v Upgrade culvert
Channel v Channel modification
Kawaala Bwaise Rd Road v Upgrade culvert
Wetland X Retain wetland

5116021 | ESIA Report | Final Ver | May 2018

Page 52




&L smEC

v
Local Pecple. Global Experience.

Channel Reach Descriptor Existing Works | Nature of Proposed Works
Environment To Be
Done
Northern Bypass Road 4 Culvert upgrade by Northern Bypass
Lubigi Secondary Channel #07
Start Ground v Start - transition to channel
Channel v Channel modification
Un-named Road Road v Upgrade culvert
Channel v Channel modification
Jakana Road Road v Upgrade culvert
Channel v Channel modification
Nabweru Road — Road v Upgrade culvert
Channel v Channel modification
Lubigi Channel Lubigi Channel Upgrade connection
Lubigi Secondary Channel #08
Start Ground v Start - transition to channel
Channel v Channel modification
Kalanga Pedes Path Road v Upgrade culvert
Channel v Channel modification
Kubiri Roundabout Roundabout X No work to culvert
Channel v Channel modification
ChurchRd Road v Upgrade culvert
Channel v Channel modification
Northern Bypass Road v Culvert upgrade by Northern Bypass
Lubigi Secondary Channel #09
Start Ground v Start - transition to channel
Channel v Channel modification
Bahai Road Road v Upgrade culvert
Channel v Channel modification
Gayaza Kempala Rd Road v Upgrade culvert
Channel v Channel modification
Kawempe Tula Road Road v Upgrade culvert
Channel v Channel modification
Nabweru Road Road v Upgrade culvert
Channel v Channel modification
Northern Bypass Road 4 Culvert upgrade by Northern Bypass
Lubigi Secondary Channel #09A
Start Ground v Start - transition to channel
Channel v Channel modification
Kommboga Bahai Road Road v Upgrade culvert
Channel v Channel modification
Sec Channel #09 Channel v Channel modification
Lubigi Secondary Channel #09B
Start Ground v Start - transition to channel
Channel v Channel modification
Kommboga Bahai Rd Road v Upgrade culvert
Channel v Channel modification
Sec Channel #09 Channel v Channel modification
Lubigi Secondary Channel #10
Start Ground v Start - transition to channel
Channel v Channel modification
Kisaasi O/pass Road v Upgrade culvert
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Channel Reach Descriptor Existing Works | Nature of Proposed Works
Environment To Be
Done

Channel v Channel modification

Northern Bypass Road v Culvert upgrade by Northern Bypass
Channel v Channel modification

Unnamed Road Road v Upgrade culvert
Channel v Channel modification

Lubigi Primary #02 Road v Culvert upgrade by Northern Bypass

Lubigi Secondary Channel #10A

Start Ground v Start - transition to channel
Channel v Channel modification

Northern Bypass Road v Culvert upgrade by Northern Bypass
Channel v Channel modification

Start of Wetland area Ground v End - transition of channel to wetland
Wetland X Retain wetland

Sec Channel #10 Channel v Channel modification

Lubigi Secondary Channel #10B

Start Ground 4 Start - transition to channel
Channel v Channel modification

Sec Channel #10 Channel 4 Channel modification

Table 2-8: Description of channel reaches and proposed works within Kansanga area

Channel Reach Descriptor Existing Works To Be Nature of Proposed Works
Environment Done
KANSANGA PRIMARY CHANNEL
Start of channel Road v Upgrade access road culvert
Channel v Channel modification
Hanlon Road Road v Upgrade culvert
Channel v Channel modification
Gogonya Road Road v Upgrade culvert
Channel v Channel modification
Gaba Road Road v Upgrade culvert
Channel v Channel modification
Sec Channel #05 Channel v Channel modification
Channel X No work to existing channel
Start Wetland area Ground X End - transition of channel to wetland
Wetland X Retain wetland
Lake Victoria Lake X Do not touch
Kansanga Secondary Channel #01
Start at Bujiga Rd Road v Upgrade culvert
Channel v Channel modification
Knonge Hill Rd Road v Upgrade culvert
Channel v Channel modification
Kansanga Prim #04 Channel v Channel modification
Kansanga Secondary Channel #02
Start below Gaba Rd Channel v Start - transition to channel
Channel v Channel modification and culverts
John Kiyimgi Road Road v Upgrade culvert
Channel v New Channel
Kansanga Prim #04 Channel v Channel modification
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Channel Reach Descriptor Existing Works To Be Nature of Proposed Works
Environment Done
Kansanga Secondary Channel #03
Start #03 Channel v Start - transition to channel
Channel v Channel modification and culverts

Table 2-9: Description of channel reaches and proposed works within Kansanga and Gaba area

Channel Reach Descriptor Existing Works Nature of Proposed Works
Environment To Be
Done
Access Road Road v Upgrade culvert
Channel v Channel modification
Kansanga Prim #04 Channel v Channel modification
Kansanga Secondary Channel #04
Start #03B Ground v Start - transition to channel
Channel v Channel modification
Kansanga Prim #04 Channel v Channel modification
GABA PRIMARY CHANNEL
Start #04A Road v Upgrade access road culvert
Channel v Channel modification
Access Road Road v Upgrade culvert
Channel v Channel modification
Wavamunno Rd Road v Upgrade culvert
Channel X No work to existing channel
Start Wetland area Ground X End - transition of channel to wetland
Wetland X Retain wetland
Lake Victoria Lake X Do not touch

Table 2-10: Description of channel reaches and proposed works within Kinawataka area

Channel Reach Descriptor Existing Works Nature of Proposed Works
Environment To Be
Done
KINAWATAKA PRIMARY CHANNEL #06
Start of channel Ground v Start - transition to channel
Channel v Channel modification
Sec Channel #04 Channel v Upgrade culvert
Channel v Channel modification
Sec Channel #03 Channel v Upgrade culvert
Channel v Channel modification
Sec Channel #02 Channel v Upgrade culvert
Channel v Channel modification
Kireka Road Road v Upgrade culvert
Channel v Channel modification
Lana Road Road v Upgrade culvert
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Channel v Channel modification
Start Wetland area Ground X End - transition of channel to wetland
Channel Reach Descriptor Existing Works Nature of Proposed Works
Environment To Be
Done
Wetland X Retain wetland
Lake Victoria Lake X Do not touch
Kinawataka Secondary Channel #01
Start at Bujiga Rd Road v Upgrade culvert
Channel v Channel modification
Mulunga Tank Road Road v Upgrade culvert
Channel v Channel modification
Kinawataka Prim#06 Channel v Channel modification
Kinawataka Secondary Channel #02
Start Channel v Start - transition to channel
Channel v Channel modifications
AccessRoad Road v Upgrade culvert
Channel v Channel modification
Jinja Road Road v Upgrade culvert
Channel v Channel modification
Kinawataka Prim#06 Channel v Channel modification
Kinawataka Secondary Channel #03
Kiwabule Kyambogo Channel v Start - transition to channel
Channel v Channel modification
Industry Development v Channel modification
Channel v Channel modification
Jinja Road Road v Upgrade culvert
Channel v Channel modification
Kansanga Prim #06 Channel v Channel modification
Kinawataka Secondary Channel #04
Start Kigoba Rd Road v Upgrade culvert
Channel v Channel modification
Coronation Rd Road v Upgrade culvert
Channel v Channel modification
Factory Rd Road v Upgrade culvert
Channel v Channel modification
Jinja Road Road v Upgrade culvert
Channel v Channel modification
Kinawataka Prim#06 Channel v Channel modification
Kinawataka Secondary Channel #04A
Start #04A Ground v Start - transition to channel
Channel v Channel modification
Kimera Road Road v Upgrade culvert
Channel v Channel modification
Ntinda Road Road v Upgrade culvert
Channel X No work to existing channel
Gentex Enterprise Road v Upgrade culvert
Channel X No work to existing channel
Sec Channel #04 Channel v Channel modification
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2.5.2 Estimated length of Roads based on the Total Lengths of Channels

Considering Lot 1 (Lubigi and Nakamiro drainage System), the total number of Kms of the drainage
channels to be constructed is approximately 32km. Therefore, if access roads are to be provided on the
side of the drainage channels for half the lengths, then the total number of kms of access roads would be
about 16km. In reality however, the Contractors will use existing road networks to easily access various
sections of the channels. While the use of existing roads (given that several sections of the drainage
channels are already easily accessible by existing road network) bears positive economic implications on
the project implementation, it actually makes it hard to estimate the actual lengths of the access roads
required.

Overall, upgrading works such as channel expansion, realignment, lining and capacity expansion of
road crossings have been designed over several channels with the total lengths of the proposed works
in each of the drainage systems and combined totals presented in tables from Table 2-11 to Table 2-13
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Table 2-11: Lengths of drainage channel within the Lubigi drainage System and Comparison to TOR

P
Gey SMEC

Local Pecple. Global Eperience

Design Drainage System Dimensions

Lubigi Drainage System

Chainage

Channel Total Length (km)

Wetland Area

Extent of
proposed Works

the

No work in this reach

Lubigi Primary #2

Old Kira Road to Gayaza 0+000m to 2+600m 2.60 2.60

Gayaza to Bwaise 2+600m to 3+700m 1.10 1.10

Bwaise / Kawaala Road 3+700m to 6+200m 1.50 1.50

Kawala Road to Hoima Road 3+700m to 4+700m 1.00 1.00 1.00

Hoima Road to Sentema 6+200m to 8+700m 2.50 2.50 2.50

Sentema Road to Mayanja River | 8+700m to 12+100m 3.40 3.40
TOTAL Lengths (km) 12.10 3.50 2.50 9.60
Lubigi Secondarv Channels

Lubigi Secondarv Channel #01 0.47 0.47

Lubigi Secondarv Channel #02 0.66 0.66

Lubigi Secondary Channel #03 5.75 0.80 5.75

Lubigi Secondary Channel #04 1.70 0.20 1.70

Lubigi Secondarv Channel #05 2.60 2.60

Lubigi Secondarv Channel #06 3.14 3.14

Lubigi Secondarv Channel #07 3.28 3.28

Lubigi Secondarv Channel #08 2.67 2.67

Lubigi Secondarv Channel #09 7.65 7.65

Lubigi Secondarv Channel #10 4.07 4.07
TOTALSECONDARY Lengths (km) 31.99 1.00 31.99 0.00
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. Table 2-12: Lengths of drainage channel within the Kansanga and Gaba drainage System and Comparison to TOR

p\

S

'\ SMEC

Local Pecple. Global Experience

Design Drainage System Dimensions

Kansanga & Gaba Drainage Systems

Channel profile description

Channel Upgrade (Incl channel &

Wetland Strecth Area(km)

Extent of the proposed

No work in this reach (km)

structures) Works (km)

Kansanga & Gaba Primary #4 & #4A 1.82 km 1.82
Kansanga Primary Channel #04 Start to Hanlon Road 0.9 (From chainage 5+380 to 7+200)

Hanlon Road to Gogonya Road 1.35

Gogonya Road to Gaba Road 2.40 >.380

Gaba Road to Lake Victoria 2.55
Sub Total 7.2 1.82 1.82
Gaba Primary Channel #04A 2.83 1.05 1.78 1.05
TOTAL Lengths (km) 10.03 2.77
Kansanga Secondary Channels
Kansanga Secondary Channel #01 1.55 155
Kansanga Secondary Channel #02 1.32 1.32
Kansanga Secondary Channel #03 0.65 - 0.65
Kansanga Secondary Channel #04 0.90 0.90
Kansanga Secondary Channel #05 1.20 1.20
TOTAL SECONDARY Lengths (km) 8.45 8.45 0.00
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Table 2-13: Lengths of drainage channel within the Kinawataka drainage System and Comparison to TOR.

Design Drainage System Dimensions

Kinawataka Drainage Systems

Pl
Geiy SMEC

Local Pecple. Global Experience

Channel Upgrade (Incl channel & Wetland Area Extent of the No work in this reach
structures) proposed Works
Kinawataka Primary #6
Kinawataka Primary Channel #06 8.6 4.18 4.42 4.18
TOTAL Lengths (km) 8.6 4.18 4.42 4.18
Kinawataka Secondary Channels
Kinawataka Sec. Channel #01 1.8 1.8
Kinawataka Sec. Channel #02 1.5 1.5
Kinawataka Sec. Channel #03 1.3 1.3
Kinawataka Sec. Channel #04 3.0 3.0
Kinawataka Sec. Channel #04A 17 1.7
TOTAL SECONDARY Lengths (km) 9.3 0.00 9.3 L 0.00
5116021 | ESIA Report | Final Ver | May 2018 Page 60



2.6 Landscape and Beautification Design

There are many options for inclusion of landscaping into the infrastructure works whether it is
through a process of greening the system or through incorporating different materials into the
design including gabions and loose rock fill.

It is imperative that landscaping and beautification be incorporated into the City’s drainage system
because it creates an opportunity for:

1. Improved aesthetics — an opportunity to make the city environment attractive.

Water features and how they are articulated affect how people interact with them and

around them. Water is often associated Ecological
: : : : Foot Path Planting Area
WIth .cleanlmess, rebntth and life. Current .
situation looks otherwise. High buffer
: Etrees
2. Creation of a community identity for (=

= 4
Kampala. }5: }?
3. Reinforcement of urban language; areas % Lﬂﬁw ‘WL g?

designated to specific use should be N £

. . Thick dense vegetation
emphatic and prominent. (shrubs)

Public interaction with such areas can be directed and reinforced. This can be achieved
through repeated use of certain materials and design patterns.

4. Good landscaping which can help foster safety

e Safety of the public and property from the drains
e Safety of the drain and its assets from people and vandalism

5. Good landscaping which has been proven to result in higher real estate values.

6. Improvement of water quality if well integrated within the storm water infrastructure e.g.
through the use of bio-retention swales.

A detailed report on the landscaping options that will be considered during the implementation of
this Project is provided in the Appendices Report attached.
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2.7 Construction Phase

2.7.1 Drainage Infrastructure

2.7.1.1 Culvert types

The choice for either circular or box culverts was made depending on volume of flow expected
through a section or blockage observed at culvert crossings during the field visits. In addition the
potential for the crossing to be used as community footpath or for vehicular traffic will feed into
determining the culvert type. Field observations during inspection indicate that the existing circular
culverts have enhanced the potential for blockages and effectively developed constrictions within
the channels’ cross sections.

2.7.1.2 Channel lining

The channel linings considered for the Project included masonry lining (stone pitching), concrete
lining (Armorflex ©, Cable concrete ©) with built-in pressure facilities (especially where buoyance
may be an issue), and natural lining (vegetation for stability at the side). The preferred selection will
be based on the existing baseline environment and population density, channel slope, base flow
sources along the channel and proximity along the channel section.

2.7.1.3 Low Flow Sections

These were considered in sections of channels which have ecology such as ducks, fish, and geese to
maintain the existing conditions that support the baseline environment. Consideration for these will
also be made in sections where siltation is commonplace.

'\ Low Flow Channel /‘
4

During High Flow Event
VA VA Y VAR IVAUAES

Figure 2-86:  Example of low flow section

2.7.1.4 Silt traps

These were considered in sections where siltation was considerably high, resulting in blocked drains
as observed during field visits. The traps are intended to reduce downstream sediment load and
ultimately associated blockages due to sediment deposition. Sediment deposition is more prone to
areas with reduced flow velocities for example due to reduced channel slope or increased channel
width as well as garbage deposited in the channel.
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2.7.2 Construction activities

The structures to be constricted include drainage channels (excavation and lining), embankments for
retention ponds or inter-catchment transfer infrastructure (tunnels or deep channel), depending on
the option selected for a specific area, headwalls, community access channel over-paths,
culverts/bridges for road crossings and road ways.

The construction phase will comprise pegging out of the designed channel corridor extent;
mobilization, re-alignment of the channels, vegetation clearance and topsoil stripping, drainage
work, de-watering operations, demolition of existing structurally inadequate installations, channels’
dredging and lining, earthworks, trenching operations, erosion control, replacement of drainage
structures at road crossings, replacement of community channel crossings and landscaping of the
improved channels. Some of the activities that will be undertaken are summarized in Table 2-14.

Table 2-14: Summary of construction activities during Project implementation

Construction operation Activity

Mobilization Material Delivery and Storage
Material use
Solid waste management

Vegetation clearing/grubbing and Preservation of existing vegetation
earthwork Channel cross section excavation
Stockpile management
Solid waste management
Contaminated soil management

Drainage work De-silting basin
Sediment trap
Water diversion
Storm drain inlet protection
Drainage swales and lined ditches
Solid waste management
Contaminated soil management
Stock pile management
Channel lining (Armoflex ©, Cable Concrete ©)

De-watering operations De-watering operations
Providing alternative water ways for channel
base flow

Culvert/bridge construction Material delivery and storage
Material use

Stockpile management
Water diversion

Pre-cast or in-situ concrete
Concrete waste management
Liquid waste management
Temporary channel crossing

Roadway construction Material delivery and storage
Material use
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Construction operation

Trenching operations

Erosion control, and planting

landscaping

Activity

Stockpile management
Concrete waste management
Liquid waste management
Solid waste management
Street sweeping and vacuuming
Paving operations

Storm drain inlet protection
Stock pile management

Preservation of existing vegetation

Drainage swales / retention ponds

Outlet protection / velocity dissipation devices
Sand bag barrier

2.7.3 Construction equipment and materials

The following equipment is typically used for drainage channels’ construction work:

e Excavators;
e Dump trucks;

e Concrete mixtures;
¢ Mobile lift cranes;
e Compactors; and

e \Water Bowsers.

The following are the principal materials that will be used during the construction phase:

e Stone and concrete liner;
e Pre-fabricated slabs and culverts;

e Murram and subsoil material for filling;

e Cement, sand, gravel, boulders;
e Grates and screens; and

¢ Diesel fuel.

Table 2-15: Estimated construction materials required

No. Material Quantity

1 Stone masonry(wall) 79,938.73 m3
Stone masonry(bed) 107,316.52 m3

2 Cable concrete 387,570.09 m?
Footing concrete 52,784.7 m?
Blinding concrete 12,653.31 m3

3 Rock fill 32,079.29 m?

4 Steel 2,680.42 tonnes

5 Backfill 80,194.78 m3

6 Crushed stone (CRS) 1080.81 m3

7 Asphalt 144.11 m3
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Table 2-16: Estimated Material quantities disaggregated by the primary drainage channels

Item Unit Volume Volume Volume
Lubigi Kansanga & Gaba Kinawataka

Excavations m3 655,410 89,100 282,060

Shaping od channels m? 3,136 6,523 800

Cross bed Rock m3 32,079 30,051 4,420

Culverts m 704 201 150

Concrete m?3 69,255 26,617 56,000

Cable Concrete m? 387,570 663 100,682

Walkway m? 152,379 28,347 63,000

Any construction material from quarries will be obtained preferentially from a licensed source and in
accordance with any terms of the license. “Licensed” means approved by NEMA or the District Local
Government (for any other location). The procured contractor will provide a copy of the license to
KCCA before the beginning of works at the material extraction location.

2.7.4 Construction waste management

All waste generated from the construction activities will be categorised as either hazardous or non-
hazardous. Non-hazardous wastes are those that do not exhibit any hazardous properties and are
relatively low risk to human health and the environment; examples are food, packaging, plastics and
wood. Hazardous wastes are materials that can potentially be harmful to human health and/or could
potentially damage the natural environment if not managed and disposed of appropriately; examples
include pit latrine sludge, dredged silt contaminated with raw sewage, oils and solvents.

All waste will be managed to ensure protection of the environment and human health. Waste
management activities will be performed in accordance with the following waste hierarchy
principles:

i) Reduce the quantity of waste generated by process or design change, improved
management of products and/or best practice procurement strategies;

i) Reuse materials where possible either within the project or within the wider community;

i) Recycle materials where practicable (e.g. metal cans and plastic bottles) to reduce the
qguantity of wastes disposed;

iv) Recover as much as possible from wastes; and

v) Responsible treatment and disposal, including appropriate chemical, biological and thermal
treatment to reduce hazards and long term impacts on the environment, and landfilling at
approved sites.

Although the waste management industry is evolving in Uganda, at present there are limited options
particularly in terms of recycling and recovery. It is thus expected that the majority of generated
waste will be landfilled. Only qualified and certified waste management companies will be engaged
to handle the hazardous waste.

The following waste is anticipated from drainage channels construction activities:

e \egetation;

e Packaging (paper, plastics, wood);

e Dredged silt and disposed waste from the channel

e Stone pitched liner debris and other demolition waste;
e Concrete;
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e Solid domestic waste (incidental amounts arising from site personnel); and
e Sewage from construction personnel.

There will be no routine servicing of vehicles, plant or machinery at the construction site; all servicing
and repairs will be completed at the contractor’s yard and all resulting waste will be managed by that
facility.

Waste will be collected and stored temporarily at site, separated according to type; there will be no
mixing of hazardous waste (if generated) with non-hazardous waste. Waste will be removed from
site by a licensed contractor, and waste transfer notes will be filed and retained for audit. Portable
toilets for construction personnel will be located at site and will be regularly emptied by a licensed
contractor.

The excavated materials from the channels, that have been determined to be non-hazardous, will in
the short term (1-2 years), be desposed of at Kitezi landfill from where they are used as cover
materials. It is anticipated that as Kitezi Landfill reaches its full capacity, KCCA will divert all excavated
materials to the new Dundu landfill which is planned to be established in Mukono District, from
where they will also be used as waste cover material. The wet excavated materials can be a nuisance
to road users if immediately transported after excavation as they drain soily water on the road,
traffic and pedestrians. To abate this issue, excavated materials will be temporarily stockpiled for a
day to drain before they are loaded onto the haulage trucks. Regular monitoring shall be made by
KCCA safeguards specialists and the Supervising Consultant to ensure maximum compliance by the
Contractor.

Excavated clay materials will be stockpiled at Dundu landfill site awaiting use as the base material
when construction of the landfill commences. It will be vital as the clay barriers to be generally used
as liners and capping materials to isolate potentially polluting waste from the surrounding
environment. This way, the excavate clay materials will help to minimise the potential impact of the
landfill on the environment including the migration of leachate into the acquiffers and spoliation of
the water resources. Besides, use of the excavate clay materials will reduce the impact of landfill on
other wetlands during the construction process - associated with excavation of clay for use as liners.

Any waste determined to be hazardous will be appropriately handled by a NEMA registered waste
contractor. Samples of material excavations will be taken for laboratory tests to confirm the levels of
contamination with heavy metals. The Contractor will be required to take samples at different
sections of the channels where pollution is most suspected, and the parameters for the sample
analysis will be agreed between the safeguards teams prior based on the character of the area and
potential sources of contamination.

Materials to be excavated will mostly include clay soils, some silt and solid waste. The proposed
project is estimated to result in large volumes of excavated materials as presented in Table 2-17. The
estimated construction materials to used used during the implementation of the projectare
presented in Table 2-15, whereas the equipment and human resources requirements are further
presented in Table 2-18 and Table 2-19 respectively.

Table 2-17: Estimates of excavated materials

Channel Name Excavated Material Estimates (m3)
Lubigi Primary 286,000

Lubigi Secondary Channels 1,14000

Sub total 400,000
Kinawataka Primary 138,000

Kinawataka secondary channels 166,200

Sub total 304,200
Kansanga and Ggaba 200,000 200,000
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| Total | 904,200

Equipment Requirements
Table 2-18: Equipment to be used during project implementation

No. Equipment Type and Characteristics Minimum Number
required

1 Excavator, min 165 hp 5

2 Wheeled front end loader, min 130 hp, bucket 2 m3 4

3 Tracked front end loader, (Traxcavator) min 130 hp 2

4 Bull Dozer, min 160 hp

5 Low bed truck, min capacity 20 ton

6 Tipper trucks, min capacity 15 ton 20

8 Concrete agitator trucks 5

9 Concrete vibrator 32-60 mm diameter 10

10 Mobile crane, min capacity 25 ton

12 Flat bed lorry, min capacity 15 ton

2
11 Mobile crane, min capacity 3 ton 2
3
2

13 Flat bed lorry, min capacity 7 ton

14 Air compressor, 6.0 — 7.5 m3*/min complete with 5
attachments including a jack hammer

15 Water pumps 10 — 40litres/sec 8

16 Motor grader complete with scarifier, min 130 hp 2

17 Motorised vibrating roller, unballasted dead weight 4
10 ton

18 Pedestrian operated roller, unballasted dead 3
weight of 1 ton

19 Water bowser, min capacity 5 m? 2

20 Pre-mixed asphalt paver, min cap 120 hp 1

21 Pneumatic roller, unballasted dead weight 10 tons 1

59 Sets of Survey and setting out equipment of up-to- 5
date technology

2.7.5 Personnel

Construction activities will largely be undertaken by contractors, who will employ a staff estimated at
potentially between 400 and 500 persons.

Contractors shall be selected partially based on their HSE performance and their level of compliance
with Ugandan laws, HSE standards and World Bank Safeguard policies. Suitably qualified individuals
within the areas where the channels are located will be given preference. Working with the locals will
eliminate the need to provide for accommodation of the construction personnel, but rather plan for
personnel to commute to work from their homes.
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A number of skilled personnel will be employed on the project to provide their technical and
professional competences towards the successful completion of the project.

Table 2-19: The Various skilled personnel likely to be employed on the project

No Position

Contract Manager

Project Engineer

Materials Engineer

Quantity Surveyor

Site Surveyor

Senior Foreman

Senior Materials Technologist

O NP WIN|E

Equipment Manager

[y
o

Environmental/Safety Officer

2.8 Operation and Maintenance

Operation and Maintenance of the drainage channels will not form part of the construction program
but will be the platform for longevity of the drainage channels. As part of the design process, an
Operation and Maintenance Manual is to be prepared which will consider pertinent factors such as:

e Channel de-silting programs;

e Removal of debris and rubbish from the drainage channels and disposal off site; and,

e Regularinspections and repairs where necessary to structures.
2.9 Project Alternatives

2.9.1 General Description and Assessment of Project Alternatives

Six (06) options were identified during the feasibility studies for the channel designs. The identified
options were taken through a more rigorous assessment before selection of the preferred
alternatives was done. The options identified were:

Option 1: Do Nothing Scenario

Option 2: Buy back the flood plain

Option 3: Retain / buy back areas for retention ponds in the upper reaches of individual catchments
Option 4: Combination of buy back the floodplain and retention within channel

Option 5: Channelization

Option 6: Inter Catchment Transfer

The assessment of alternatives was based primarily on the suitability of the alternatives in the
various catchments and channel locations. Factors considered during the evaluation were:

iv.  Technical suitability (applicability of the option to provide the desired outcome of improving
storm water drainage within and around the Project area);

V. Environmental considerations (potential benefits and adverse effects);

vi.  Social considerations (potential impact on the people living within and around the Project
area); Economic viability of implementation of the option.

Table 2-20 presents the advantages and disadvantages of each of the identified options considered.
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Table 2-20:

Advantages and disadvantages of applying the identified option within the drainage catchment

&

& SMEC

OPTION

ADVANTAGES

DISADVANTAGES

Option 1 - Do Nothing Scenario.

This option is in equal
measure the “No Project
option” which implies that
the  proposed  project
should not be
implemented.

Capital expenditure is minimal with no change to the
current level of operations.

Savings from the-would be costs incurred during the
implementation of the proposed project.

Potential impacts and risks from the implementation of
the project such as vegetation clearance, noise, dust and
exhaust emissions, etc., would not occur.

e No change to the level of flooding in the affected
areas;

e Health issues remain and public health / standard of
living would actually deteriorate further causing
additional expenditure on health and other social
issues;

e Continued criticism on KCCA due to the lack of action
undertaken to resolve the issues;

e Socio-economic outcomes such as creation of job
opportunities, may be lost

Option 2:

Buy back the flood plain.

Resuming (buying back) all

properties located within
designated flood line and
paying resumption and
compensation costs.
Assumedly, this option
would require the
establishment of
alternative areas for

affected people to relocate
to.

Need agreement on the level of flood immunity to be
provided, situation based on providing flood immunity to
the Qqo level.

Flood flows would be able to pass through the area
without impacting the lives of local residents (up to the
level of flood protection adopted).

General health and well-being of residents would improve
due to relocation away from the unhealthy environment
(i.e. residing adjacent to open sewers) with potential
reduction in expenditure on health and other social
issues.

The area acquired could be cleared and landscaped with
public open areas / public park areas developed as
illustrated.

e Major relocation plan required for affected people
within the area resumed requiring a substantial
development program for alternative housing.

e High capital expenditure to acquire the identified flood
affected area with resulting need for a major
resettlement program.
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Table 2-20: Advantages and disadvantages of applying the identified option within the drainage catchment Local Pacple. Global Experience.
OPTION ADVANTAGES DISADVANTAGES
Option 3: Retain / buy back areas for retention ponds in upper reaches of individual catchments.

This option would involve
establishing retention
ponds in areas of open land
such as farmland, grassland
and wetlands. This
arrangement would reduce
the peak discharge into the
drainage channels sections
located downstream of the
retention pond areas.

Reduction in flood peak discharge reducing flood impacts
downstream;
Reduction to flood
downstream;
Potential for the area of land if previously used for
agriculture to be farmed with the knowledge that no
compensation for any damage or loss of income due to
flood;

control works / infrastructure

e Costs to purchase areas of open land such as farmland
and grassland;

e Costs to establish flood control works such as flood
levees and outlet control infrastructure;

e Potential loss of agricultural land and objections to
acquisition due to loss of income;
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Table 2-20: Advantages and disadvantages of applying the identified option within the drainage catchment
OPTION ADVANTAGES DISADVANTAGES
Option 4: Combination of buy back the floodplain and retention within channel.

Within these badly flood |e
affected lands, the option
of setting up retention |e

ponds within the areas
resumed would be
considered. °

Land and building resumption is undertaken only in the
most affected flooded area;

Reduction in flood peak discharge reducing flood impacts
immediately downstream and thereby lessening the costs
of channelization works immediately downstream;

General health and well-being of residents would improve
due to relocation away from the unhealthy environment
(i.e. residing adjacent to open sewers) with potential
reduction in expenditure on health and other social
issues;

The area acquired could be cleared and landscaped with
public open areas / public park areas developed as
illustrated.

Size of retention ponds is small due to topography (i.e.
steeper channel slopes in the upper reaches);
Realistically, the pond could only be created by
constructing an embankment across the channel and
then remodelling the resulting “wedge shaped” area
upstream of the constructed embankment;

High capital expenditure to acquire the identified flood
affected area with resulting need for a significant
resettlement program.

Option 5: Channelization.
This option looks at| e

conveying the entire flood
discharge from the

Flood flows would be able to pass through the area
without impacting the lives of local residents (up to the
level of flood immunity adopted).

Significant relocation plan required for affected people
within the corridor of land along the adopted drainage
channel alignment requiring a large development
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Table 2-20: Advantages and disadvantages of applying the identified option within the drainage catchment

OPTION ADVANTAGES DISADVANTAGES

contributing  catchments | e General health and well-being of residents would improve program for alternative housing;

through  the drainage due to relocation away from the unhealthy environment | e High capital expenditure to acquire the identified
channel system to the (i.e. residing adjacent to open sewers) with potential corridor of land required to construct the
ultimate downstream reduction in expenditure on health & other social issues; infrastructure (channels and structures (such as
discharge point (i.e. the | e Access to the areas would be improved by construction of culverts, bridges and crossings);

end of the secondary channel access roads, which will also provide for |e Channelization can potentially alter the local
channel discharge point). equipment access for channel maintenance; ecosystem environment since the storm water is
This option will require | e Limited potential for landscape along the drainage conveyed through the entire channel system,
construction of channel corridor apart from work adjacent to the channel minimizing the potential for recharge within a given
infrastructure works along and within the road area; catchment.

each of the drainage
channels including
expansion of the drainage
channel dimensions, lining
of channels and the

provision of

“in-line” [
structures such as culverts |

and bridges and silt traps / |

Potential accidents within and round the channel can

easily be minimized, for example by fencing (i.e. keep
humans out of the drainage channel and potentially
prevent drowning);

e Considering the quality of water that flows through
storm water channels in the City, there is a potential to
cause a deterioration of the water quality of the
receiving water bodies.

ponds.
Option 6: Inter Catchment Transfer.
This  option  considers | ® Flood flows would be able to pass through the area |e High capital expenditure to construct the diversion

diversion of part or all of
the flood discharge to an

downstream of the identified point of diversion without
impacting the lives of local residents (up to the level of

which would normally take the form of a tunnel or
open channel (type and dimension depends on
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Table 2-20: Advantages and disadvantages of applying the identified option within the drainage catchment
OPTION ADVANTAGES DISADVANTAGES
adjacent catchment flood immunity adopted). topography);

thereby reducing the flood
impacts downstream of the
point of diversion. As the
option  operates under
gravity flow conditions, the
diversion would usually be
via tunnel or deep channel
excavation. The point of
diversion is critical to
successful operation:
e Divert too high in the
catchment means little

diversion for  major
costs;
e Divert too low in the

catchment means larger
diversion discharges &
upstream channelization
with higher costs.

e The catchment upstream of the catchment under

consideration could be resumed (land bought back)and all
existing infrastructure removed and the area landscaped
to provide accessible common area land with potential for
flood routing which combined with the diversion would
significantly reduce discharge in the channel downstream
of the diversion.

e General health and well-being of residents would improve

due to relocation away from the unhealthy environment
(i.e. residing adjacent to open sewers) with potential
reduction in expenditure on health and other social issues.

e Significant relocation plan required for affected people
upstream of the point of diversion requiring a large
development program for alternative housing;

e If and where channelization is undertaken, the channel
would be fenced and access to the provided access
road would be limited to residents unless agreement is
reached for local residents to access such roads.

Interceptor

. J'-ill

el
[

Stormwater tunnel
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2.9.2 Evaluation of Alternatives

The various options identified in Section 2.9.1 cannot be applied to each and every drainage channel
due to geographic location, population density, current land use, and drainage infrastructure
requirements. The options identified are considered to be the options that can best be applied to the
primary and secondary channels. For tertiary and quaternary channels, the options applicable would
differ.

In consideration of the general nature of the secondary channels within the three (3) catchments, the
following generalisations for channel profiles and land use activities were applied;

e Channels with sections of steep slopes which would require protection and/or lining the bed
and banks of the channel;
e Channels with sections of average to flat slopes which could require the installation of
sediment capturing devices;
e Land use within the general vicinity through which the channel passes can be considered as
open area and/or agricultural land use;
e Areas through which the channel passes can be described as:
o Slum areas;
o General housing;
o Commercial;
o Industrial

In addition to the generalised selection criteria listed above, recognition was given to the on-going
development of road and drainage designs for the proposed Kampala-Jinja Expressway and the
proposed Kampala Southern Bypass projects to be implemented through a future Public — Private
Partnership (PPP) process; the implementation of the proposed Light Rail project alignment, all
proposed for development within the Kinawataka drainage system. The footprints for the major road
and rail infrastructure development projects basically encompass the Kinawataka drainage system.
These developments were considered during the selection of options for the drainage project.

Table 2-21 summarises the applicability of each of the identified options on the channels within each
of the three (3) drainage systems.

v  indicates that the option is applicable within the catchment in consideration.
X indicates that the option is not applicable within the catchment in consideration.
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Table 2-21: Summarises the applicability of each of the identified options on the channels within each of the three (3) drainage systerff:® #=o/s: @eda/ Eperience.
Drainage System / Drainage Channel -
Option 1 Option 2 Option 3 Option 4 Option 5 Option 6
LUBIGI DRAINAGE SYSTEM
Lubigi Primary Channel #02
e Start Confluence with Secondary Channel #10 v v X X v X
e Secondary Channel #10 to Gayaza Road Roundabout 4 X X X v X
e Gayaza Road Roundabout to Bwaise Roundabout 4 X X X v X
e Bwaise Roundabout to Kawaala Road overpass v X X X v X
e Kawaala Road overpass to Bombo Road roundabout v X X X v X
Lubigi Secondary Channels
e Secondary Channel #01 4 4 X v v X
e Secondary Channel #02 v v X v v X
e Secondary Channel #03 v v v v v X
= Secondary Channel #03A v v X v v X
= Secondary Channel #03B v 4 X v v X
e Secondary Channel #04 v v X X v X
e Secondary Channel #05 4 v X X v X
e Secondary Channel #06 v v X v v X
e Secondary Channel #07 v v X v v X
e Secondary Channel #08 v v v v v X
e Secondary Channel #09 v v v v v X
= Secondary Channel #09A v v v v v X
= Secondary Channel #09B v v v v v X
= Secondary Channel #09C v v v v v X
e Secondary Channel #10 v v v v v X
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Summarises the applicability of each of the identified options on the channels within each of the three (3) drainage systerfi:? #eo/e. G/ebal Experience.

Drainage System / Drainage Channel

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6
= Secondary Channel #10A v v v v v X
= Secondary Channel #10B v v v v v X
KANSANGA DRAINAGE SYSTEM
Kansanga Primary Channel
e Primary Channel #04 4 v X v v X
Kansanga Secondary Channels
e Secondary Channel #01 4 v X v v X
e Secondary Channel #02 v v X v v X
e Secondary Channel #03 v v X v v X
e Secondary Channel #04 4 4 X v v X
GABA DRAINAGE SYSTEM
Gaba Primary Channel
e  Primary Channel #04A 4 4 X v v X
KINAWATAKA DRAINAGE SYSTEM
Kinawataka Primary Channel
e  Primary Channel #06 v v v v v X
Kinawataka Secondary Channels
e Secondary Channel #01 4 v X X v X
e Secondary Channel #02 v v X v v X
e Secondary Channel #03 v v v v v X
e Secondary Channel #04 — Eastern channel v v v X v X
e Secondary Channel #04A — Western channel v v X X v X
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2.9.2.1 Option 1: Do Nothing Scenario

The “Do Nothing Scenario” is in equal measure the “No Project option” which implies that the
proposed project should not be implemented. Under this scenario, the extent of flooding that
currently occurs within the catchment will continue to happen with the situation becoming worse
over time as the catchment continues to become even more developed due to the demands of
providing additional housing within easy access to Kampala City.

The basic premise of this alternative is that the potential adverse environmental and social impacts
envisaged to result from the implementation of the proposed project will be avoided. This scenario
would also translate into savings from the costs likely to be incurred from the project
implementation — that can be invested in alternative productive ventures. In particular, it was
conceived that due to a combination of both the opposition to loss of land likely to be encountered
from the industrial complexes such as Kyambogo industrial estate; and generated claims for
compensation for process disruption of businesses, loss of revenue and severity of access, combined
with potentially high costs associated with the required procurement of land to adequately address
the construction of storm water drainage systems.

However, the “Do Nothing Scenario” was considered unsustainable because the multiple benefits
from implementing the proposed project would be foregone. In particular, this would mean that
issues associated with frequent devastating floods such as pollution of receiving water bodies,
damage to property and city infrastructure, loss of human lives, disease outbreaks, and paralysis of
transportation city-wide would prevail while positive impacts such as job openings and safety for the
local population along the channels would not occur. On this basis, the ‘Do Nothing Scenario’ was
rejected as an option to be carried forward for the Project and project implementation option was
maintained.

2.9.2.2 Option 2: Buy back the flood plain

This option takes into consideration that majority of the areas in the City that are currently
experiencing floods are in the flood plains. Kampala is generally a City built on hills and it is therefore
natural that the low lying areas receive storm water from the catchments. In the recent past, the
development of Kampala has been unplanned, resulting in development of areas that are naturally
meant to be floodplains.

The basis of this option was to ensure minimal engineering works in terms of infrastructure
development to control floods in the low-lying parts of the city, while allowing these low-lying areas
to recover their original functions as floodplains.

However, implementation of this option would involve relocating people that are currently residing
in the areas that are designated as ‘flood plains’. On assessing the potential to implement this
option, Table 2-21 shows that it could be implemented on majority of the channels. However, the
areas being considered are already developed; some with industrial complexes such as Tirupati
Business Park along the Northern Bypass and the Ntinda industrial area within the Kinawataka
catchment as well as high cost residential areas in Kansanga catchment. This would require
extremely high compensation costs since the people living and working within these areas would
have to be relocated or given cash compensation. Thus this option was rejected to pave way for
further evaluation of applicable options 3, 4, 5 and 6, due to the aforementioned high potential
socio-economic impact. This is best reflected in Secondary channel 3 in Lubigi catchment, (see table
below) whose area of flooding totals to about 0.86 km?.
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Land use Area Compensation Rate Compensation

0,
classifier Type (ha) LICHATEE ($/m?) Amount ($)
Open areas I 59.1 68.9% 12.50 $7,387,500
$480,000
Open  areas 3.2 3.7% 15.00
with housing
High density | = 53¢ 27.4% 30.00 $7,050,000
housing
$14,917,500
TOTAL 85.8

Source: Feasibility Study Report, KDIIP 1l, SMEC, 2016

2.9.2.3 Option 3: Retain / buy back areas for retention ponds in upper reaches of individual
catchments

This option would involve the creation of retention ponds in the upper reaches of the catchments

with the aim of reducing the peak discharge into the drainage channels downstream of the retention

ponds, and thus minimize on the frequency of flooding within the lower areas of the catchment

which are more prone to flooding during storms.

Development of flood retention ponds would also result in a reduction in the volume of outflow
discharges into the downstream channel sections. This will have the desired effect of minimising the
extent of channelization work required along the channel downstream of the retention pond i.e.
reduced channel size and smaller culvert dimensions at road crossings.

In addition, the use of retention ponds would provide a natural filtering system and thus improve on
the quality of water to be conveyed through the channels downstream, and eventually into larger
water bodies such as Lake Victoria for the Kansanga and Kinawataka catchments and Lake Kyoga for
the Lubigi catchment. Thus this option has potential social and environmental benefits.

On assessing the potential to implement this option, Table 2-21 shows that it could be implemented
in a few of the sections within the Project area such as the section between the confluence with
secondary 10 and Lubigi Primary, Secondary channels 3, 9 and 10 within Lubigi catchment and the
Kinawataka Primary channel and Secondary channels 3 and 4 within Kinawataka catchment.
Nonetheless, similar to Option 2, this would require extremely high compensation costs since the
people living within these areas would have to be relocated or given cash compensation. The
associated high compensation costs would render the Project unviable. For this reason, this option
was rejected and options 4, 5, and 6 were evaluated for consideration.

2.9.2.4 Option 4: Combination of buy back the floodplain and retention within channel

This option would involve the creation of retention pond areas along the secondary drainage
channels which are most affected by flooding during storms. The retention effects would reduce the
discharge downstream resulting in reduced levels of flooding, thus lessening the resumption
requirement downstream of the retention facility. Similar to option 3, the use of retention ponds
would provide a natural filtering system and thus improve on the quality of water to be conveyed
through the channels downstream, and eventually into larger water bodies such as Lake Victoria for
the Kansanga and Kinawataka catchments and Lake Kyoga for the Lubigi catchment. Detailed
discussion of the advantages and disadvantages of the option is presented in Table 2-20.
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Notwithstanding these advantages, the economic assessment of this option found that similar to
Options 2 and 3, this would require extremely high compensation costs since the people living within
these areas would have to be relocated or given cash compensation thus rendering the Project
unviable. As a result, this option was rejected for further consideration of options 5 and 6.

2.9.2.5 Option 5: Channelization

Table 2-21 shows that this option was considered for all the channels within the Project areas. This
option would involve conveying the entire flood discharge from the contributing catchments
through the drainage channels up to the ultimate downstream discharge point. Depending on the
state of the existing channels in the Project area, implementation of this option could involve
widening, deepening and/or straightening, of the channels, replacement of road culverts,
replacement of channel crossings, and establishment of access roads along the channels, among
others.

This option carries with it several environmental implications associated with adverse impact on the
water table and risk of induced encroachment on surviving wetlands systems. However,
implementation of this option in the Project area will come with benefits as summarized in
Table 2-20 which will achieve the ultimate aim of this Project i.e. reduction of the flooding
occurrences within the Project area to as low as possible, and hence eliminate the dangers that
follow the flooding that usually takes place after storms in the City.

The economic assessment of this option found it less costly than options 2, 3, and 4 because while it
also involves relocation and compensation costs, these are comparatively less and hence rendering
the project more economically viable. Based on this option’s suitability for all project areas,
manageability of the associated potential environmental and social impacts, financial feasibility and
cost-effectiveness, it was taken on for application in the entire Project area. The option was
considered with some variations in application depending on the catchment characteristics as
explained in Section 0.

2.9.2.6 Option 6: Inter Catchment Transfer

This option would involve diversion of part or all of the flood discharge to an adjacent catchment
that is considered to be less prone to the effects of flooding. Table 2-21 shows that there are no
suitable adjoining catchments where inter-catchment transfer can be made to work without shifting
the problems from one bad catchment situation into another catchment which is in an equally bad,
or even worse situation. Only Secondary channel 6 in Lubigi catchment was considered for this
option but even then, the high capital investment required to construct the diversion tunnel or open
channel was found to be too high due to the required implementation technology. Based on the
technical and social implication, this option was rejected.

2.9.2.7 Summary of Option evaluation

Table 2-22 provides a summary of the results of the evaluation of options discussed in the above
subsections.

Table 2-22: Summary of results of evaluation of options

Option Channels for which Channels for which Reason
option was considered  option was selected
for implementation

Option 1: Do All primary and = None All the benefits of the
Nothing Scenario secondary channels Project will be foregone

Option 2: Buy back All primary and = None Most floodplains have
the flood plain secondary channels been developed;
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Option

Option 3: Retain /
buy back areas for
retention ponds in

upper reaches of
individual
catchments

Option 4:

Combination of buy
back the floodplain
and retention within
channel

Option 5:
Channelization

Option  6: Inter
Catchment Transfer

Channels for which
option was considered

Lubigi

Primary (Sec 10 to
Gayaza Road
Roundabout);

Sec 3, Sec 9, Sec 10,
Kinawataka
Primary;

Sec 3, Sec 4,

All primary and
secondary channels
All primary and

secondary channels

Lubigi Sec 6

Channels for which
option was selected
for implementation

None

None

All  primary and
secondary channels

None

Reason

therefore implementation
would require very large
compensation costs. This
would make the Project
unviable.

Cost of land in Kampala is
very high. Retaining land
for retention ponds in the
City would incur very high
compensation costs, thus
making the Project
unviable.

Cost of land in Kampala is
very high. Retaining land
for retention ponds in the
City would incur very high
compensation costs, thus
making the Project
unviable.

This option will bring the
much-needed relief to the
flooding problem, and
with costs that make the
Project economically
viable.

This option had the least
requirement for land take
and therefore least social
impact.

The option also put into
consideration the
environmental aspect
since channelization into
wetlands was avoided.

There are no suitable
adjoining catchments
where inter-catchment
transfer can be made to
work without shifting the
problems from one bad
catchment situation into
another catchment which
is in equally as bad
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Option Channels for which Channels for which Reason
option was considered  option was selected
for implementation
situation.

Note: Considering the environmental benefits associated with the use of retention ponds within the
catchments, and the fact that options 3 and 4 (that require retention ponds) were rejected purely on
the basis of the amount of compensation that would be required; the use of retention ponds at the
sites identified as suitable during the design studies should be put into consideration for
implementation in the near future as funds to enable relocation become available. This will enable
an integrated solution to the City’s drainage problems since the addition of retention ponds into the
selected catchments will serve to further minimize the occurrence of flooding, as well as greatly
contribute to the improvement of the water quality that eventually feeds into the receiving streams.

2.9.3 Details of selected Option 5

The option of channelization was selected as the optimal choice for the entire Project area. The
drainage channel designs were standardised with the only variables within the channel being the
lining, side slopes, depth and base width of the channel. Open channels were selected for
application in the Project area.

Open channels within drainage systems have advantages over closed drainage systems in terms of:

o Lower capital costs to construct;
o Continuous collection of surface runoff in to the channels; and
o Ease of access for maintenance purposes.

Factors that were considered when choosing the configuration of a constructed open channel
include:

e Existing and likely future channel conditions immediately upstream and downstream of the
channel in question;

e Existing and long-term (i.e. full catchment development) hydrologic conditions, including
pollutant and sediment loadings. This situation of full catchment development has almost
been reached in every catchment in and around Kampala;

e Local site constraints such as width restrictions, amount of sediment carried in the runoff,
land ownership, existing services, and location of natural and constructed features. This is a
very critical issue within Kampala due to the extent of high density housing constructed up
to the edge of the drainage channel in many areas;

e Recognised environmental values;

e Aesthetics and landscaping of the overbank environment;

e Likely impact of channel surcharge (i.e. overbank flows). This is a major issue in and around
Kampala as overbank flow causes localised flooding;

e lLong-term ecological requirements of the channel, including aquatic and terrestrial habitat
and corridor values;

e Existing and likely future community expectations;

e Safety risks to the public and maintenance personnel;

e Maintenance access requirements.

e The number, location and type of channel crossings (e.g. pedestrian and motorcycles)
required along the course of the open channel;

e The interconnectivity with road layouts and the number and type of road crossings;

e The type of in-situ natural material / soil through which the channel passes;

o the slope of the channel and associated velocities; and
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e Potential erosion and erosion protection infrastructure within the drainage channels.

Channel Alignment

In the majority of instances, the intent is to retain the existing alignment where possible to
minimise the amount of disruption along the drainage channels. In the open areas where there are
severe meanderings within the existing drainage alignments, realignment of the drainage channel
was considered to optimise conveyance efficiency.

Channel Sections

Channel lining can be generated from a range of locally available materials, each with its own input
requirements such as labour and materials which obviously impact on the costs to implement and he
time taken to construct. The generalised type of channel linings that could be utilised consists of the
following:

e Concrete lining;

e Masonry and rock riprap lining;

e Brick / tile lining to bed and banks using such materials as:
— Armorflex©
— Cable Concrete©

Different channel linings were selected based on the generalised concept highlighted in Table 2-23.

Table 2-23: General concept for choosing type of channel lining

Open areas Earth trapezoidal channels with lining provided as required

dependent on slopes and associated velocities;

Steep slope areas Trapezoidal channel sections with steep side slopes — almost

reaching the point of being vertical;

High density residential areas Almost vertical side slopes to trapezoidal channel sections to

minimise width and associated land requirement

Figure 2-87 to Figure 2-89 show the sections at which the different linings will be applied in the
Project area, while the typical detailed Engineering design drawings for the channels are presented
in the appendices.
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Table 2-24: Different types of channels to be applied in the Project Lkl el el Eparanes,
Type 1: Hard lined trapezoidal channel

L 2150, FE==03M

Features of a Type 1 lined trapezoidal channel:

e Limited water quality benefits e Bank slopes of usually about 1 (Vertical) to 2 (Horizontal)
e Good hydraulic efficiency e Machinery can travel along the base of the channel without causing any damage to the bed of the channel.

Type 2 Masonry lined channel

200 a0
e IAORE N ——- -1 1.5 L . S
h - Rp— e
COMCRETE CAS o
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Features of a Type 2 masonry lined channel:
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e Limited water quality benefits
e Good hydraulic efficiency

channel.

LTS SMEC

Minimal width required for the channel with side slopes of 4 (Vertical) to 1 (Horizontaly... c/ctw sperionce.
Machinery can travel along the base of the channel without causing any damage to the bed of the

Type 3 Vegetated trapezoidal channels

Desirable-
maximum-

1M

Typical-max-3-m'

Typical features of a Type 3 channel include:

Channel banks vegetated with appropriate shrubs and under storey plants to
provide desired hydraulic conveyance, public safety and wildlife habitat. Large
trees generally should not be placed within the channel, unless located in an
area of low velocity.

Channel vegetation should not be dominated by grasses, even though some
grasses and other ground covers will be required for scour control.

The full bed width acts as the low-flow channel and may incorporate a pool-
riffle system. Maintaining suitable bed conditions over the long-term may
become impractical once the bed width exceeds 3 m, but exceptions do exist.
Desirable maximum depth of around 2.5 m.

Maximum channel depth may be limited by maintenance requirements. Rock
protection is usually required along the toe of the banks.

Public safety is generally addressed through the appropriate design and
maintenance of bank and overbank (riparian) vegetation.

Bank slopes of 1 in 2 to 1 in 3 (V:H) may be used provided appropriate bank
vegetation is established to address public safety issues (i.e. woody vegetation
with limited grass cover).

Bank slopes steeper than 1 in 2 are generally not recommended.

Desirable overbank maintenance berm width of 4.5 m on at least one side of
channel.
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Type 4 Vegetated trapezoidal channels with low-flow channel Lol Faplh. Bt el CXpArRnE,

Pl
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T T
Desirable
MaxImLm
2.5-mf 2
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AT ;'*:"!.* AR '.r" 2-to-3-(typical)
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Typical features of a Type 4 channel include:

A well-defined low-flow channel forms part of the channel bed to assist in | Erosion and vegetation damage occurs during high flows and/or excessive
base flow passage and control soil moisture levels across the remaining | sedimentation occurs during low flows.

channel bed. Unless the low flow section is constructed out of hard finish
material (i.e. concrete etc.), the low-flow channel may meander across the
channel bed and may incorporate a pool-riffle system. The low-flow channel usually requires rock stabilisation to maintain stability.
Rock protection may also be required along the toe of the banks.

Bank slope requirements as for Type 3 channel.

Channel banks vegetated with appropriate shrubs and under storey plants
to provide desired hydraulic conveyance, public safety and wildlife habitat. | Vegetative shading of the low-flow channel is highly desirable.
Large trees generally should not be placed within the channel, unless
located in an area of low velocity. Channel vegetation should not be
dominated by grasses, even though some grasses and other ground covers
will be required for scour control.

Woody vegetation may need to be limited to the channel banks if hydraulic
capacity is critical. This can result in the development of an undesirable, high-
maintenance channel requiring regular vegetation clearing.

Desirable overbank maintenance berm width of 4.5 m on at least one side of

Desirable maximum channel depth is 2.5 m, otherwise potential excessive channel, but typically both sides.
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IMPROVEMENT OF PRIORITY DRAINAGE SYSTEMS IN KAMPALA CAPITAL CITY

Luhigi Drainage System Lining

Legend
& Cable Concrete Lining

GOOS]Q' earth ¢ . ‘. & Stone Mansonry Lining

Image @ 2016 DigitalGlobe

Figure 2-87: Proposed channel lining - Lubigi system
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Figure 2-88: Proposed channel lining - Kansanga and Gaba System
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Figure 2-89: Proposed channel lining - Kinawataka system
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2.10 Other on-going Projects within the Project Area

2.10.1 Kampala-Jinja Expressway

The proposed Kampala - Jinja Expressway infrastructure by Uganda National Roads Authority (UNRA)
totally absorbs the Kinawataka Drainage system with elevated roads, railway works, interchanges all
superimposed onto Quoo capacity drainage works. This proposed major infrastructure work will overlay
the full alignment of the Kinawataka Primary Channel #06 as well as and the lower sections of
Secondary Channels #01, #02 and #04 of the Drainage Improvement project Scope of Works.

Industry /

”"’Fffo,.

o
. j’y Ch 7

Figure 2-90: Kampala-Jinja Expressway overlain on Kinawataka Drainage.

2.10.2 Kampala Southern Bypass

The alignment for the proposed Southern Bypass infrastructure by UNRA has changed from that
originally proposed resulting in less of a footprint over the existing Kansanga drainage system. The
current proposal is illustrated in Figure 2-93. The additional drainage infrastructure requirements
which will have to be implemented as part of the Southern Bypass implementation will involve
crossing for Secondary Channel #05, a crossing for Kansanga primary channel and a culvert crossing of
the southern on / off ramp for the un-named road.

Kansanga

OKyeitabya

Nanganda

cindye

OKawuku

Y

Figure 2-91: Channel alignment on Kampala-Southern Bypass through Kansanga
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It is also obseved that the Uganda Railway Corporation (URC) is in the process of establishing an
EPC contract for the regional railway. The alignment for the proposed upgrade to the reginal railway is
along and through the same corridor as the Kampala— Jinja Expressway.

2.10.3 Standard Gauge Railway

The URC data for the new Standard Gauge Rail project was made available to SMEC on 13 October
2015 and was reviewed to assess if there were any additional impacts to the drainage alignment
within the Kinawataka System. It was subsequently found that the alignment for the SGR project
bears no impact on the drainage project as the track runs parallel to and set well away from the

Kinawataka drainage channel.

Secondry 03

Split point between old and new lignment

4
5 74
new alignment

Figure 2-92: Standard gauge Railway alignment through Kinawataka Wetland

There is no impact envisagedat the time of preparing this report for the drainage channel at the
Kampala - Southern Bypass interchange as the rail alignment is well offset form the drainage channel.

| Split point between old and new lignment

- 4
T »
new alignment
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Figure 2-93: Standard Gauge Railway alignment at Southern Bypass Interchange



2.10.4 Kampala Northern Bypass Expansion

UNRA is currently undertaking the expansion of the Kampala Northern bypass to have dual carriage.
The expansion is on-going along the entire route of the bypass, from Busega to Bweyogerere. A
number of channels within the Lubigi catchment cross or even connect to the Northern bypass road
drains as discussed in Sections 2.3.1 to 2.3.3.

2.10.5 Some of the other Running Projects under KCCA

As part of infrastructure development in Kampala City, KCCA is undertaking or planning to undertake
a number of improvements of roads and signalising of road junctions, some of which projects
interact with sections of the proposed drainage project. Under KIIDP Il project, some of the sub
project components and how they interface with the priority drainage improvement project sites are
summarised in Table 2-25 below;

Table 2-25: Some KIIDP Il infrastructural projects and how they interface with priority drainage sites

Sub Project Sites Interacts with this Project
directly?
BATCH I Roads and Junctions (Ongoing)
Fairway Junction No
Kiira Road No
Mambule Road N
0
Bwaise Junction y
es
Makerere Hill Road y
es
Bakuli-Nakulabye-Kasubi Road No
BATCH Il Roads and Junctions (Planned)
Lot 1 John Babiha/Acacia Avenue (1.75 km) No
Nakawa — Ntinda road (2.8 km) Yes (Kinawataka catchment)
Kulambiro Ring Road (4.7 km) No
Lot 2 Kabuusu — Kitebi - Bunamwaya Road (8.5 km) No
Lukuli Road (7.8. km) No
Lot 3 New Port Bell Road (6.7 km) No
Old Port bell Road/ Spring Road (3.4 km) No
Sir Apollo Kaggwa Road (3.4 km)

Despite immense financial constraints, Kampala Capital City Authority has made strides in making
improvements on some of the tertiary drains in the city (see Table 2-26) using the Government of
Uganda funding. Works on these tertiary drains is not part of this (Priority Drainage Improvement)
project. Whereas the pace at which improvements on the tertiary system is slow due to limited
budget allocation, it is expected to make some relative positive impact in terms of hydraulic
efficiency on the improved priority drains through reduction in the flow of silt and garbage from the
catchments.
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Table 2-26: Some of the tertiary drains currently under construction by KCCA

TERTIARY CHANNEL

DIVISION

Lubuga I (350m)

Lubuga Il (620m)

Kanakulya (434m)

Mugerwa (417m)

Ganafa (327m)

St. Benedict & Kabungu Close (469m)

Kibuye-Police-Hollywood (450m)

MAKINDYE

Nte Yaffa (269m)

Chwa Il 'Nakulabye' (235m)

Chwa Il 'Namungoona' (299m)

Kiwunya roadside RHS & LHS (790m)

Kiwunya-Nasma (300m)

LUBAGA

Kawempe-Ttula | (882m)

Kawempe-Ttula Il (509m)

Kaddugala (409m)

KAWEMPE

St. Denis (900m)

Nalweyiso (204m)

Kabaluka (202m)

Nakinyuguzi (818m)

MAKINDYE

Nabunya (482m)

Kimera (330m)

Luwombo (180m)

Nyanama drain (430m)

Nyanama crossing (25m)

LUBAGA

Gabungs-Kazo Angola (440m)

Nsamba-Kazo Angola (181m)

Yelemia-Kazo Angola (234m)

Lutunda (560m)

Ssekenge (525m)

Mathel (200m)

Bajabaseka drain & crossing (470m)

KAWEMPE
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3 ESIA METHODOLOGY

With the guidance of the NEMA-approved terms of reference, a detailed environmental and social
impact assessment was carried out for the proposed drainage improvement works.

The methodology used consisted of a review of Uganda’s legal and institutional arrangements,
regulations and policies and those of the World Bank and international best industry practice.
Baseline measurements were conducted to determine the biological and physical environment
characteristics, identify impact receptors and their relation to projects sites. Consultations with
various stakeholders, as determined necessary for the Project were held.

Key activities under this task included:

e Description of the Proposed Drainage Works;

e Review of ESIA study reports relating to similar projects or those within same geographical
location;

e Review of Environmental and Social Scoping Report prepared at the Project’s feasibility stage;

e Consultation with National Environmental Management Authority (NEMA) and other relevant
government agencies;

e Review of policies, legislation and administrative framework;

e Description of the environmental setting;

e Public participation;

e Identification, analysis and assessment of potential environmental impacts;

e Preparation of Environmental and Social Management Plan (ESMP) for Impact Mitigation and
Monitoring; and

e Preparation of Environmental and Social Impact Statement.

3.1 Establishment of Baseline Physical Environment

3.1.1 Water quality

Considering the potential impact of drainage channels within the Project area due to their interaction
with the larger hydrological basins in Lakes Kyoga and Victoria as highlighted in Section 5.2.1.6.1, a
water quality assessment of the existing conditions was undertaken to provide a baseline for future
studies on the Project.

Figure 3-1: Multiparameter water quality meter (HANNA HI
9828) used to measure up to 13 different water parameters
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Water quality sampling was conducted at selected locations along the drainage channels within the
Project area. The sampling locations were selected on the basis of their representation of the
catchment characteristics.

Collected samples were stored at 4°C and transported to NWSC laboratory in Bugolobi for biological
and physio-chemical analysis the following day. In situ measurements of some physio-chemical
characteristics were undertaken with a multi-probe water quality meter (HANNA HI 9828) as shown
in Figure 3-1 and Figure 3-2 . Sampling locations are shown in Figure 3-4.

Figure 3-2: Collection of a water sample | Figure 3-3: On-site analysis of a water
along Secondary 06 in Lubigi sample along Primary 4A in Gaba

5116021 | ESIA Report | Final Ver | May 2018 Page 97



&L sMEC

cople. Global Experience.

IMPROVEMENT OF PRIORITY DRAINAGE SYSTEMS IN KAMPALA CAPITAL CITY

Water Sapmpling Points

.

;kinawataké primary
3

Wa Primary

0

(
i@haﬂh mary
Legend

() Basins
Googleearth  [ERSHAS
D ¥ Water Sampling Poirts

}

7~

Figure 3-4: Water sampling locations within the Project area
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3.1.2 Air quality

Baseline air quality was measured using a pair of digital MX6 iBrid™ portable gas meters (Industrial
Scientific-Oldham) and a Microdust 880 nm digital aerosol monitor (Casella®) (Figure 3-5).
Measurement points or locations (Figure 3-7) were selected basing on presence of potential
receptors as a result of Project implementation.

Figure 3-5: Digital CASELLA microdust (L) and 6-gas MX6 iBrid™ meters(R) used to measure air quality

Figure 3-6 shows some of the locations at which measurements were taken while Figure 3-7 shows
the locations of all measurement points.

Figure 3-6: Measurement of ambient noise and air quality near potential receptors near the channels
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Figure 3-8: Noise measurement locations within the Project area
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3.1.3 Ambient noise

Baseline noise measurements were undertaken at locations around the proposed project facility sites
with potential receptors (Figure 3-8). Measurement of ambient noise levels was carried out using a
precision integrating sound level meter (Figure 3-9), with an active range of 0-140 decibels (dB) and
complying with IEC 651 and ANSI S4 standards. A Casella CEL-621C digital noise logger was set to
record for a sample period of ten (10) minutes at each of the selected locations. The assessment
procedure involved recording the LAuwax and LAun decibel levels. Measurement points were recorded
using a GPS receiver and the noise sources together with the ambient environment at each location
noted.

Figure 3-9: A CASELLA CEL-621C2/K1 Integrating 1/3 Octave Band Sound Level Meter (Class2) used for
noise measurements

3.2 Establishment of Baseline Biological Environment
3.2.1 Vegetation
3.2.1.1 Background

Data from the National Biomass Study Unit of the National Forestry Authority, (Eilu at al 2009)
indicated that in 2005, Uganda’s wetlands cover had been reduced by an estimated 11%. This was
largely attributed to the desire of both the rich and the poor to derive livelihoods from the wetlands,
a situation exacerbated by the high annual population growth rate of 3.7 % (UBQOS, 2006), industrial
expansion and infrastructural developments especially in urban areas. In many urban areas
particularly Kampala, wetlands are seen as the cheapest areas for industrial development and so
many have been converted to industrial areas, agricultural expanses and the other taken over by
semi-slum and slum residential areas (UNDP, 2009). As a result, wetlands suffer unregulated
cultivation, waste disposal and business sites for local manufacturing artisans.

Wetlands have great capacity to perform several functions as ecosystem services and production of
goods. Most of these functions are primarily of local interest, but others have regional, national
and/or international importance. According to (Kagwa et al, 2009), ecosystem services include; water
recharge, flood control, storm protection, nutrient retention micro-climate stabilisation, shore
stabilization and water filtration. The goods include; fish, fuel wood, sand, gravel, clay, thatch, water,
pasture and recreation while non-use values include; cultural value, aesthetic value, heritage values,
bequest value and existence value.

These services are often taken for granted, but they can easily be lost as wetlands are altered or
degraded in a watershed. To retain adequate flood control and water quality services, it is estimated
that watersheds must retain 3-7% of its area in a wetland expanse (Mitsch & Gosselink 2000). A
matter of concern is that replacing the lost ecological services of wetlands can be expensive,
assuming they can be replaced at all. For example, a community that loses wetland services may
need to invest more costly in drinking water treatment, storm and water management, and flood
control infrastructure. Additionally residents face lower property values and reduced recreational
amenities when wetland services are diminished (Wright, 2006).
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The drainage of Kampala is mainly through eight (8) primary channels served by numerous secondary
and tertiary systems. Human settlement and industrial development are extending from the many
hills to the lower lying areas on the banks of the drainage channels which are part of wetlands and
floodplains. The natural and manmade drainage channels along the floodplains and low-lying areas
are regularly overtopped by floodwaters, causing damage to people’s homes and industrial
properties, seriously disrupting traffic flow and economic activity in the city and increasing water
pollution. The frequency of flooding has increased due to increased runoff caused by land-use
changes in the catchments and reduction of the buffer capacity of wetlands due to encroachment. All
these result in loss of lives, destruction of livelihoods, and recurring costs to Kampala’s socio-
economy. Investment in upgrading drainage infrastructure is required to protect people and their
property and also spur economic development.

With this Project, Kampala Capital City Authority (KCCA) intends to upgrade the priority drainage
systems in Kampala in three catchments (Lubigi, Kinawataka and Kansanga/Gaba) to reduce the
frequency of flooding due to increased urbanisation and development in order to counter the
negative effects of floods on property, livelihoods and the economy (SMEC, 2015). It was therefore
deemed necessary to carry out a biodiversity assessment along the channels and wetlands of
interest. This section presents the observed status of flora and vegetation along the drainage
channels and their catchments.

3.2.1.2 Objectives of the study

i. Document the vegetation along the drainage channels and in wetlands within Lubigi,
Kinawataka and Kansanga/Gaba catchments in Kampala city, the types and levels of
disturbance and environmental impacts arising from the disturbances.

ii.  Assess the diversity, abundance and conservation status of plants within the wetlands and in
pristine areas along the drainage channels.

iii. Draw conclusions and recommendations with regard to the current state and the likely
impacts due to implementation of the drainage channels improvement activities.

3.2.1.3 Data collection

Vegetation and flora were assessed within an established 20 m x 20 m quadrant area at a suitable
location along the channel. Existing vegetation types were traversed while simultaneously examining
plant species, vegetation types and estimation of species percentage cover. Presence of signs of
disturbances was done in both pristine and disturbed plant communities. Characterization of
vegetation of the area was based on Langdale-Brown et al. (1964) classification. Habitat or
ecosystem sensitivity was further assessed on account of presence of a taxon that is IUCN Red listed
as Critically Endangered (CR), Endangered (EN) or Vulnerable (VU); endemic and near-endemic taxa;
as well as rare taxa. Extended intention was to examine ecosystems with fragile watersheds, nesting
grounds and riparian environments.

A time of 25 minutes was spent at each point carefully observing the turnover of vegetation
communities and flora present, estimating species percentage covers, disturbance signs.
Opportunistic recording for species not recorded at the regular survey locations was done in
between survey locations.

The plants in each plot were given weights on a DAFOR scale on which D indicates dominant, A-
abundant, F-frequent, O-occasional and R-rare. This was based on the species cover and turn over in
the survey plots such that a plant with the biggest cover and turnover was considered dominant (D)
and D carried a weight of 5. The order was followed with A=4, F=3, O=2 and one with the lowest
cover and turnover was considered rare (R=1). The weights generated by a particular plant were
summed up to get the total abundance of that plant in that particular catchment drainage.
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3.2.1.4 Study areas
A) Lubigi Catchment System

The drainage catchment was surveyed by selecting working points along the primary channel which
also acted as the major transect, along the secondary channels and drainage wetland (Figure B1). A
total of 17 points were surveyed for Lubigi catchment. The study points traversed from Busega-
Bulenga wetland (Figure B2) along Entebbe express highway through Northern Bypass, Masanafu-
Bira, Namungona sewerage treatment area, Bwaise to Bukoto round about along the Northern
bypass as shown in Figure 3-10.

B) Kansanga - Gaba Catchment Systems

The study was conducted within Kansanga and Gaba drainage catchments which includes their
Primary and secondary channels, together with the wetlands into which the channels drain. The
drainage catchment was surveyed by selecting working points along the primary channel which also
acted as the major transect, along secondary channels (Figure 3-11). A total of 17 points were
surveyed for Lubigi Kansanga and Gaba catchments.

C) Kinawataka Catchment System

The study was conducted in Kampala city along Kinawataka drainage catchment which includes her
Primary and secondary channels, together with the wetland into which the channels drain. The
catchment was surveyed by selecting working points along the primary channel which also acted as
the major transect, along secondary channels and drainage wetland at Luzira (Figure 3-12). A total of
16 points were surveyed for Kinawataka drainage catchment. The study points for Kinawataka
drainage catchment traversed from Kinawataka through Kasokoso to the wetland at Kito village.

5116021 | ESIA Report | Final Ver | May 2018 Page 104



sNansana

»

Kamopa 30
oA

A 1 0 “:;\'

Figure 3-10: Survey points along the Lubigi primary channel
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Figure 3-11: Survey points within Kansanga-Gaba catchment systems
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Figure 3-12: Study points at Kinawataka drainage catchment
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3.2.2 Fauna - Invertebrates
3.2.2.1 Introduction

Vast numbers of insect species exist on Earth. They are the predominant components of animal
species richness in most terrestrial and freshwater environments, and by far outnumber many more
familiar or popular animal groups, such as vertebrates (New, 2009). Butterflies are insects that
belong to the order Lepidoptera of taxonomic classification and they offer advantages in biodiversity
studies because they are highly diverse, relatively easy to identify, and amenable to quantitative
sampling. They are found in many habitats and niches, making ecological comparisons possible, and
they can indicate areas of endemism (Pogue 2009). On the other hand Dragonflies belong to the
order Odonata together with the damselflies (Morse 2009). They are widely distributed and
abundant in almost all permanent fresh and brackish water. They are particularly abundant in
warmer waters such as those in lowlands of tropical and subtropical regions. A few species are semi-
aquatic in bog moss, damp leaves, and seepages, and a few tropical species inhabit water in
bromeliads or tree holes (Morse 2009). Uganda has been reported to harbour 6.8% of butterflies and
4.6% of dragonflies which are globally recognized (NEMA, 2009), and there are between 18,000 and
20,000 species of butterflies worldwide (Speight et al, 2008).

3.2.2.2 Objectives of the study

i.  To determine the species diversity of butterflies and dragon flies within Lubigi, Kinawataka
and Kansanga/Gaba catchments

ii.  Todetermine the conservation status of butterflies and dragon flies.

iii. Draw conclusions and recommendations with regard to the likely impacts due to
implementation of the drainage channels improvement activities.

3.2.2.3 The study area

The study areas where sampling was done were Lubigi, Kansanga — Gaba, and Kinawataka drainage
catchment areas, within Kampala district, Uganda (Figure 3-13).

GO \:QI\‘ '

Figure 3-13: Fauna (Invertebrates) sampling areas within the drainage systems
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3.2.2.4 Sampling Design

Sampling was done during the day between 9:00 am to 4:00 pm in each of the study sites, for three
days. Data for Butterflies and dragon flies was collected using a sweep net. Individuals of different
species of butterflies and dragon flies were collected and preserved for further identification.
Through visual encounter surveys (VES), other species of dragon flies and butterflies were seen and
identified, and recorded as they were flying through their habitats.

3.2.3 Fauna - Terrestrial Vertebrates
3.2.3.1 Introduction

The drainage of Kampala is mainly through eight (08) primary channels served by numerous
secondary and tertiary systems. Human settlement and industrial developments are extending from
the many hills to the lower lying areas on the banks of the drainage channels which are part of
wetlands and floodplains. The natural and manmade drainage channels along the floodplains and
low-lying areas are regularly overtopped by floodwaters, causing damage to people’s homes and
industrial properties, seriously disrupting traffic flow and economic activity in the city and increasing
water pollution. All the drainage channels draining Kampala empty their contents into swamp
systems which eventually connect to lakes and rivers, thus having an impact on the water quality
within the country’s hydrology.

3.2.3.2 Uganda’s wetlands and their ecological functions

Wetlands in Uganda cover about 13% or 30,000 km? of the country and include areas of seasonally
flooded grassland, swamp forest, permanently flooded papyrus and grass swamp and upland bog
(Namakambo, 2000).

Wetlands provide a variety of goods, services and attributes. Some of these are locally relevant;
others have a regional, national or international importance. All together, the goods, services and
attributes constitute a considerable ecological, social and economic value, which may be lost when
wetlands are converted or altered (Namakambo 2000). Wetlands are definitely not wastelands but
wealth lands contributing to the gross national product through both visible and more intangible
benefits.

Ecological functions are those that wetlands perform without immediate human intervention. Typical
examples are maintenance of the water table, flood control, and the provision of habitats for plants
and animals.

The frequency of flooding in Kampala has in the past increased due to increased runoff caused by
land-use changes in the catchments and reduction of the buffer capacity of wetlands due to
encroachment; all this results in loss of lives, destruction of livelihoods and recurring costs to
Kampala’s socio-economy. Investment in upgrading drainage infrastructure is required to protect
people and their property and also spur economic development.

3.2.3.3 Ecology of Lake Victoria

Lake Victoria is the second largest Freshwater Lake in the world, and has the world’s largest fresh
water fishery (Masifwa et al, 2001), which supports an economically and socially important export
fishery for the riparian countries. The lake basin supports over 30 million people and is arguably
known as the source of the Nile River. The lake ecosystem is amphibiously diverse because it
provides the right environment suitable for amphibian and reptilian life. The threats facing the lake
include eutrophication, over exploitation of resources including riparian vegetation, climate change
and other anthropogenic influences.
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3.2.3.4 Ecology of Amphibians and Reptiles

Ecologically, amphibians are important; they are mostly predators, acting as primary and secondary
carnivores. Their prey consists mostly of insects, some of which are pests to crops or disease vectors.
They are also inter-linked in food chains, often acting as food for other vertebrates, such as Fellids,
birds, snakes and medium sized Canids. Amphibians are known to be easily recognizable taxa in any
given habitat; and populations are sometimes specialized within a narrow habitat. This makes it easy
and practical to monitor changes in composition over time, given different conditions (Heyer et al,
1994). Impacts on their habitat are reflected in changes in numbers and species diversity in a short
time. These are some of the factors that have made amphibians to be recognized as good indicators
of habitat change.

Reptiles are often grouped together with amphibians and termed as “Hepertiles”. They are also
important for habitat monitoring because as amphibians, most of them have specific habitat
requirements for successful survival. Reptiles are dependent on their surrounding environment to
control their metabolic rate and as such a slight modification in the environment may compromise
their metabolism and consequently death. They are important predators within the food webs of
their habitats, hence keeping animals that humans regard as pests under control.

3.2.3.5 Rationale for studying amphibian and reptiles

Given their sensitivity to habitat alteration and pollution, amphibians may serve as indicators of
overall environmental health. Amphibians are bio-indictors of an altered ecosystem and are very
sensitive environmental monitors. Significant declines could indicate deterioration in the quality of
the environment. This role as indicators can be based on the assumption that the adverse effects of
environmental degradation will be reflected in reduction of hepertilian diversity (Magurran, 1988).
Amphibians unlike people breathe at least partly through their skin making them much sensitive to
environmental disturbance (IUCN/SSC, 2003).

The eggs and embryos of frogs in wetlands are very sensitive indicators of any adverse changes in the
water chemistry (Channing, 2001).

3.2.3.6 Methods

Field data was obtained by conducting a survey of amphibians and reptiles along chosen survey
points along the drainage channels in catchments of Lubigi (Figure 3-14), Kansanga-Gaba (Figure
3-15) and Kinawataka (Figure 3-16). Various methods i.e. Visual Encounter Surveys, opportunistic
surveys and local consultations were used for amphibians. The species were counted and recorded
after which their conservation status was assessed using the IUCN Red Listing (IUCN 2013).

i) Visual Encounter Surveys (VES)

This method involved walking through the study areas or habitats for a prescribed time period
systematically searching for amphibians by turning logs or stones, inspecting retreats, watching out
for surface-active species and listening out for frog calls. Visual encounter survey method is
commonly used to determine the species richness of an area, to compile a species list and to
estimate relative abundances of species within an assemblage.

i) Opportunistic Encounters

This method involves recording any amphibian or reptilian species encountered anywhere and at any
time within the study area, or brought in / reported by local people. Opportunistic searches were
used to maximize the number of species encountered in the study area.

i) Local Consultations

Local people are a valuable source of information since they are constantly in touch with their
environment; they encounter amphibians and reptiles of different kinds as they carry out their daily
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activities. We talked to some local people who informed us about the availability of some species of
reptiles and amphibians.

Some of the records were later confirmed by encountering some of them in the field. The reptiles
and amphibians were identified using standard reference books available namely; Schiotz (1972) and
Drewes (2006).
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Figure 3-14: Fauna (terrestrial vertebrates) sampling areas within Lubigi drainage system
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Figure 3-15: Fauna (terrestrial vertebrates) sampling areas within Kansanga-Gaba drainage
system
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3.2.4 Fauna - Birds
3.2.4.1 Introduction
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Uganda has 1007 bird species, of which 7 are Endangered, 11 Vulnerable and 26 Near-threatened.
190 species are listed in the East Africa Regional Red List (Bennun and Njoroge 1996). The categories
of birds according to their habitat (Table 3-1) include forest specialists (FF), forest generalists or
forest edge species (F), forest visitors (f), species restricted to wetlands/open waters (W), water bird
non-specialist, often found near water (w) and grassland species (G) (Caswell, et al 2005, Bennun et

al 1996).

Uganda has 134 bird species that are Palaearctic migrants (species that breed in Europe and Asia
during summer and migrate to Africa during winter season). It is also a range state for 56 species
that are Afro-tropical migrants (birds that migrate within the African continent) (Caswel, et al 2005).

Table 3-1: Classification of birds according to their habitat requirements

Category Description Abbreviation
Forest birds Forest specialists, cannot survive outside the primary EF
forest
Forest generalists or forest edge species. They can live in
F
the forest and at the forest edge or a degraded forest
Don’t live in the forest, they come to the forest as ¢
‘visitors’
Water birds Species restricted to wetlands/open waters. They cannot
survive outside an aquatic environment w
Water bird non-specialist-often found near water. They
can as well survive where there is no water. W
Grassland birds Live in grassland habitats and sometimes in cultivations G
Wide spread These are generally found in all habitats but tend to avoid Ws
forests
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3.2.4.2 Conservation value of birds

Given the significance of birds for conservation planning and environmental assessments, there is a
need for a better ecological understanding of the role of avian community structure in conservation
decision-making. Thus, they are widely used in conservation and population trends in farmland, and
are one of the 15 ‘Quality of Life’ indicators. In particular, small land birds have often been proposed
as potential indicators for the presence of other unrelated taxa or as environmental change
indicators to be integrated into broader monitoring schemes. Furthermore, they are frequently
included in evaluation studies for overall biodiversity conservation (Gregory et al. 2004).

3.2.4.3 Birds as biodiversity indicators

Birds are good indicators of general biodiversity i.e. areas very rich in birds species have been found
to also be rich in other biodiversity. Birds have been found useful as bio-indicators because they are:

e Wide spread - they occur in all habitats (forest, grassland, water, cultivation)

e Relatively large — conspicuous, easily surveyed with simple methods like observations, use of
calls to record presence or absence

e Mostly active during the day (compared to many mammals and amphibians)

e Specialized in their habitats in some cases e.g. forest or water bird specialist. The
disappearance of such specialist species in an ecosystem can be used to assess the health of
that particular ecosystem or the extent of degradation.

Changes in the biology/ecology of an area can be the most tangible outcomes of many developments
and unfortunately, it is not uncommon to see severe impacts on the biology. However, with rigorous
scoping and impact assessing, it is possible to reduce or eliminate the impacts through mitigating
measures.

3.2.4.4 Methods

Field data was obtained by conducting a survey of birds along chosen survey points along the
drainage channels. Transect count sampling was the study method employed for birds. The species
were counted and recorded after which their conservation status was assessed using the IUCN Red
Listing (IUCN 2013).

3.2.4.5 Transect count sampling

In each of the survey locations, a transect count was done where all the species seen or heard were
recorded. Transect count was employed because it is suited for:

e extensive, open, and uniform habitats

e mobile, large or conspicuous species

e species that can easily be flushed out

e populations that occur at lower densities
e areas that are more species poor

Birds were identified using one standard reference book, Stevenson and Fanshawe (2002).
A) Lubigi Catchment System

A total of 4 sites were surveyed along this channel as shown in Figure 3-17 and Table 3-2.
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Figure 3-17: Fauna (birds) sampling areas within Lubigi drainage system

Table 3-2: Survey locations with associated geo-references and site descriptions in Lubigi

General Survey

i Eastings | Northings | Site description

Busega-Lubigi 445492 | 34244 Papyrus swamp-Gardens and bush

Bira road 447037 | 36953 Papyrus swamp-Gardens and bush

Bwaise 449343 | 38478 Papyrus swamp-Eucalyptus plantation-gardens & stream

B) Kansanga-Gaba Catchment Systems

A total of 5 sites were surveyed along this channel Figure 3-18 and Table 3-3.
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Figure 3-18: Fauna (birds) sampling areas within Kansanga-Gaba drainage system
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Table 3-3: Survey locations with associated geo-references and site descriptions in Kansanga-Gaba

General Survey points | Eastings Northings Site description

Nsambya 453960 32323 Marsh-Gardens and stream

Karunga 455642 32551 Scrub-Bush stream

Nanganda 456924 30796 Eucalyptus, scrub, Papyrus swamp and stream
Kawuku 459622 30708 Papyrus swamp and scrub

Gaba 459149 27807 Papyrus swamp, gardens and stream

C) Kinawataka Catchment System
A total of 5 sites were surveyed along this channel Figure 3-19 and Table 3-4.

-
.

> 3
rirekanamu

po
S S

(‘.003](‘ earth

)

Figure 3-19: Fauna (birds) sampling areas within Kinawataka drainage system

Table 3-4: Survey locations with associated geo-references and site descriptions in Kinawataka

General Survey | Easting | Northing | Site description

points s S

Kinawataka 1 459188 | 37166 Sugar cane plantation, Papyrus swamp & stream

Kinawataka 2 459261 | 37305 Regenerating grass next to papyrus swamp

Kasokoso 460449 | 36162 Gardens-Bush-eucalyptus plantation & Stream

Kanan village 462436 | 35880 Papyrus swamp-Eucalyptus plantation and Gardens &
stream

3.3 Stakeholder Engagement and Public Consultations

As part of the ESIA process, stakeholders were consulted prior to submission of the Environmental
Impact Statement to NEMA. Various stakeholders were identified at the scoping stage of the ESIA
study, in consideration of their involvement in the Project. Consultations were held with different
groups, depending on their interest in the Project. The various groups consulted included:
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iv)

National level meetings: Meetings with key national level institutions, especially the lead
agencies for the project of interest. These included Directorate of Water Resources
Management (DWRM) and Wetlands Management Department (WMD) in the Ministry of
Water and Environment (MWE); Office of the Chief Government Valuer (CGV) in Ministry of
Lands, Housing and Urban Development (MLHUD); Occupational Safety and Health (OSH) in
the Ministry of Gender, Labour and Social Development (MGLSD).

Division and location-level meetings: Meetings were held with relevant local authority
officials in order to inform them about the project in their areas of jurisdiction and have their
input into the environmental and social impacts of the project, and propose workable
mitigation measures. These were held first with the Office of the Town Clerk, then with the
area Councillors, and chairpersons in the Project affected zones/villages.

Local community members: Residents and property owners in the Project area were
consulted with, to provide them with an understanding of the Project, potential impacts and
proposed mitigation measures. Since one of the impacts is land take, the RAP Process was
explained in detail during these meetings.

Interviews and surveys: These were carried out as part of the information and data gathering
process for the socio-economic assessment of the people in the Project area.

The views/concerns and opinions of women, youth and other groups that may be deemed as
vulnerable were taken into account during specific meetings, as required. All such interested and
affected parties were allowed the opportunity to make comments and express their views on the
proposed Project’s impacts and mitigation measures being proposed to address these impacts, in the
appropriate form and process.

Attendance registers were completed by participants of each consultation meeting and notes of the
consultation meetings compiled. These are included in Volume 2; Appendices report.

Table 3-5 provides a list of consultation meetings that were conducted during the ESIA, since August
2015. A number of meetings were held in the early stages of the Project (Scoping phase) in order to
forge a way forward since the Project will affect people in various locations across Kampala district,
and neighbouring parts of Wakiso district.

Table 3-5: Meetings held with various stakeholders

Date Stakeholder consulted Reason for consultation

Institutions

29%™ January 2016 Office of the Chief = Meeting to discuss the procedure for
Government Valuer surveying and valuation for the

1%t December 2015 Ministry of Water and Meeting to provide an overview of the
Environment - Wetlands Project and discuss the wetlands to be
Management  Department affected by the Project, compensation
(WMD) options for people settled in wetlands

8" September 2015 Ministry of Water and Wetlands to be affected; Channels

Environment — Directorate of = eventually drain into receiving water
Water Resources bodies
Management (DWRM)

24" November 2015  Buganda Land Board Discussion about handling compensation

on Kabaka’s land affected by the Project

14" August 2015 Wakiso District Local Contributing catchment; project impacts

Government could extend to areas within their
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Date

14" August 2015

Stakeholder consulted

Office of the Division Town Clerk

15 February 2016

23" October 2015
12" August 2015
7% August 2015
15" October 2015

Division Councils
20™ October 2015
14t October 2015

Local Chairpersons

4* December 2015

34 December 2015

2" December 2015

26™ November 2015

25" November 2015

24" November 2015

23" November 2015

29™ October 2015

28™ October 2015

National Water and
Sewerage Corporation
Kira Municipal Council,

Wakiso District
Makindye Division
Kawempe Division
Central Division

Nakawa Division

Nakawa Division Council
Kawempe Division Council
Makindye Division

