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EXECUTIVE SUMMARY

This Environmental Impact Assessment (EIA) Study report was prepared as per the provisions
of the Environmental Management and Coordination Act No. 8 of 2015 and the Environmental
(Impact Assessment and Audit) IEIA/EA Regulations 2019. It is also in line with local and
international laws and policies that regulate projects of this nature. This Study gives the
findings of the Environmental Impact Assessment undertaken as an integral part of the planning
and design process. The Study highlights salient social, economic and environmental issues
associated with the Proposed Dredging/De-Siltation and Sand Harvesting.

The perennial flooding at Sondu Miriu River flood plain occurs due to heavy rains in the
catchment as well as deforestation upstream as a result of poor land use practices, causing
serious sedimentation and forming deltas at the river mouth. The dredging/de-siltation and sand
harvesting project should therefore be undertaken to forestall human suffering during floods
among other things opening up of canals, drainages, streams and water channels to reduce
siltation.

Views gathered from stakeholders point to the anticipation that the Dredging/De-Siltation and
Sand Harvesting Project will help to control flooding within the Sondu Miriu River Delta while
reducing displacements, water borne diseases and deaths. In addition the project will also
improve navigation within the lake and the river and resuscitate livelihoods such as farming
and other economic activities that were previously been interrupted by floods. Respondents
mentioned that the project will also help in mitigating against human-wildlife conflict
especially the menace of hippos who during floods find their ways to people homes that
becomes extension of riparian due to flooding. In spite of the consulted parties airing a few
concerns and suggestions over how certain aspects of the project should be handled, they
indicated support for the proposed development and look forward to its implementation.

The adverse elements notwithstanding, the benefits that will be realized from the proposed
dredging/de-siltation and sand harvesting outweigh most of the inconveniences and negative
impacts that have been categorized in this ESIA Study as temporary, moderately significant
and limited to the project area. The ESIA Study determined that if the project is implemented
with due attention to the mitigation and monitoring measures entailed in this document, most
if not all, adverse environmental and social impacts will be manageable. Overall, the Proposed
Dredging/De-Siltation and Sand Harvesting Project is deemed timely, highly beneficial and
should therefore be allowed to proceed within the given framework.

It is recommended that for the prevention and mitigation of potentially adverse environmental
and socio-economic impacts, the following should be done:

= The operation and maintenance of the proposed project must comply with the best
management practices and the principles of environmental management including the
principles of sustainability, intergenerational equity, prevention and precaution;



Ensure the views expressed by the public during the consultation exercise are integrated in
the design and implementation plan of the project, especially where aspects of social
interest are concerned;

Regular environmental and social safeguard monitoring and auditing should be undertaken
and any identified shortcomings addressed. This will ensure that all projects are in
conformance with established laws and regulations for the management of environment,
safety and health;

Institute effective communication, education and awareness raising for project workers and
neighbours for enhanced acceptability and social harmony;

The proponent should ensure the local community benefits from employment opportunities
during the implementation of the project that is being executed; and

The proponent should expedite on the works to minimize adverse livelihood impacts and
inconveniences to the community due to the perennial flooding.



1. INTRODUCTION

1.1 The Proponent

The Proponent, Mango Tree Marine Limited (incorporated in Kenya) is part of the larger
Mango Tree Group Ltd, a professional maritime enterprise which provides comprehensive
services in: navigation route survey; waterway setting, dredging, water surface / water hyacinth
clearing; ship design, building and maintenance; port / pier design, construction, operation and
water transport service provision. Since its establishment in 2011, Mango Tree Group has been
fully implementing the strategies as "brand, quality, efficiency, integrity" to enable it to rapidly
grow and develop with successive branches in South Sudan, Uganda, DRC, Burundi and
Kenya. Incorporation certificate and PIN of the Proponent are attached under Appendix 11 of
this report.

In Kenya, Mango Tree Marine Limited is currently implementing the dredging of Kisumu and
Mbita Ports under bigger Kisumu Port Expansion and Modernization Project whose objective
is to enable the business demand and future growth of the traffic in the lake.

1.2 Project Background

The Proponent, Mango Tree Marine Ltd has proposed to carry out Dredging/De-Siltation and
Sand Harvesting at Sondu Miriu River Delta to reduce the impact of flooding due to
sedimentation at the river mouth by easing the flow of water to the lake.

According to the legal notice 150 of 16th June 2016, the L N 8/2003 EMCA 1999 (Second
Schedule) was amended and Projects categorized as low risk, medium risk and High risk
according to their potential impacts to the environment. The Proposed Dredging/De-Siltation
and Sand Harvesting at Sondu Miriu River Delta Project including its associated components
is categorized a high risk project mining and other related activities including harvesting of
aggregate, sand, gravel, soil and clay and is required to undergo a full ESIA study.

The proposed project has the potential of causing impacts to the environment. It is against this
backdrop that Mango Tree Marine Limited commissioned Gomake Consultancy Company to
carry out an Environmental Impact Assessment (EIA) Study for the project. The Consultant’s
current license to practice as a firm of expert is attached in Appendix X of this report.

1.3 Project Justification

Sondu Miriu River is one of the six major rivers in the Lake Victoria basin. It is the fourth
largest river in Kenya, originating from the western slopes of Mau Escarpment and flowing
through Nakuru, Bomet, Kericho, Nyamira, Homa Bay and Kisumu Counties before
discharging into Lake Victoria.

The diversion of part of Sondu Miriu River flow to the south and flow restriction by the
expansive vegetation in the south at Chuowe beach poses a socio-economic dilemma for
fisheries economy. Perennial flooding has in the recent been observed in the south and northern
side of the river. These areas include the Rachuonyo North and Nyakach Sub-Counties of
Homa Bay and Kisumu Counties, respectively. An estimated 2,268 number of people have
been displaced, properties lost and socio-economic activities disrupted. L. Victoria water level
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have also been increasing leading to backflow that has submerged over 700 acres of farmland.
Besides this, there has been increased sediment loading from the river due to deforestation in
upstream. (Source: parliamentary report attached in Appendix Il of this report)

A petition regarding perennial flooding of River Sondu Miriu was presented to the National
Assembly by the Hon. Speaker, on behalf of Mr. Fredrick Gaya, on 12" August, 2020. Mr.
Fredrick Gaya was acting on behalf of residents from Osodo Kobala, Kobuya, West Koguta
and West Nyakach areas of Rachuonyo North and Nyakach Sub-counties of Homa Bay and
Kisumu Counties.

The Parliamentary Departmental Committee on Environment and Natural Resources
conducted an inspection visit to Sondu Miriu River on Saturday 10™ October, 2020.
During the visit, the Committee made a courtesy call to the Deputy County Commissioner for
Rachuonyo North Sub County then visited the following sites: Osodo Primary School, Chuowe
Beach, Kobuya Secondary School, Sangoro Primary School, Rota Beach, Nyadina Primary
School, and Nyongonga Primary School.

Flooded Settlement in the lower
Sondu Miriu River

Lake

Flooded Plains,
Kisumu County

Flooded Chuowe

Sondu Miriu River

Flooded Plains, :
Homa Bay County o - -

: A, Chuowe -
. - . ~‘ > .;»:- > glj.‘el.fa) :

:
BN B2

e g

ver Mouth -

Plate 1: Aerial photograph showing flooded settlement in the lower Sondu Miriu River

Mitigation to the impact of flooding has been made to dredge and unblock the river channel in
the delta to ease the flow of water into the lake. Construction of dykes on both sides of the river
is further proposed on both sides of the river downstream of the bridge along Kendu Bay —
Katito Road.

The parliamentary report is attached in Appendix Il of this report.




1.4 Objectives of the EIA study
The main objective of the EIA study is to carry out a systematic examination of the baseline
environmental conditions within the project area in order to determine how the project will
impact the environment. The specific objectives of the study included, but are not limited to
the following:
= Determination of the suitability of the Proposed Dredging/De-Siltation and Sand
Harvesting at Sondu Miriu River Delta with the local environmental conditions.
= |dentification and evaluation of the significant environmental impacts of the proposed
project with special emphasis on:
- Biodiversity
- Fisheries
- Water quality and pollution
- Impact on socio-economics and livelihoods
= Assessment and analysis of the environmental and social costs and benefits that may accrue
from the proposed project.
= Incorporation of the Environmental and Social Management Plan and Monitoring
mechanisms during implementation of the project.

1.5 EIA Study Terms of Reference

Screening was done to determine whether or not the proposed project falls within a category
that requires EIA prior to commencement. Other considerations during the screening process
included a preliminary assessment of the environmental sensitivity of the areas that will be
traversed by the Proposed Dredging/De-Siltation and Sand Harvesting. This entailed a desk
review of information and designs availed by the Proponent. It was determined that the project
is listed in the EMCA Amended Second Schedule through Legal Notice No 31 of 2019 as a
High Risk Project under mining and other related activities including harvesting of aggregate,
sand, gravel, soil and clay for which a full environmental impact assessment study shall be
undertaken.

Terms of Reference for the Study was formulated and submitted to NEMA for approval and is
attached in Appendix I. The key issues identified are concerned with include increased
turbidity on Lake and River Water; loss of biodiversity due to unavailability of phytoplankton;
impact of dumping of dredged material; oil spills and bioaccumulation of polycyclic aromatic
hydrocarbons (PAHSs) from dredging activities; impact dredging on fisheries and livelihoods;
increased human-wildlife conflicts; compromised health and safety and employment, among
others.

The process involved having discussions with the Proponent on the key issues and collection
of primary and secondary data on the same. The primary data was collected using both
qualitative and quantitative methods of data collection through field visits/site walks, public
and stakeholders consultation. Secondary data was collected through literature review which
included the review of policies, Acts and regulations; County Development Plans; project area
maps; previous project area reports among others.

This exercise was designed to meet the requirements of EMCA 1999 (Amended 2015) and the

Environmental (Impact Assessment and Audit) IEIA/EA Regulations 2019. For the most part,
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the exercise involved studying the environmental impacts of Proposed Dredging/De-Siltation
and Sand Harvesting. In addition, baseline information was obtained through desk studies,
physical investigation of the project areas, public and key informant consultations. The study
adopted an integrated approach whereby a multi-disciplinary team was engaged in the data
collection and analysis. Generally, the key activities that fed in to the EIA Study entailed, but
are not limited to the following:

= Asite visit to collect baseline information of the project area.

= A comparative analysis of the project with existing economic activities in the area.

= Areview of relevant policy and legislation.

= Discussions with the project proponent to obtain information on various project aspects.

= |dentification of health and safety concerns that may be occasioned by the project.

= Seeking views and input through discussions and interviews with the public and key
informants.

= Assessment of the site to detail the various existing and likely impacts.

= Proposal of mitigation measures to avert or minimize negative impacts.

1.6 Scope and Methodology of the ESIA Study

The study identified the anticipated and foreseeable impacts on the environment resulting from
the implementation of Proposed Dredging/De-Siltation and Sand Harvesting Project. The
physical scope covers the Delta region including Winam Gulf and Sondu Miriu River
ecosystem where the project will be sited and the adjacent environment that may be affected
by, or which may affect the project. All potential impacts, (localized or delocalized) have been
carefully evaluated against the guidelines provided by the Environmental Management and
Coordination Act, EMCA 1999 (Amended 2015) and the Environmental (Impact Assessment
and Audit) IEIA/EA Regulations 20109.

The study involved literature review and fieldwork to collate relevant environmental data for
environmental impact assessment. Scope of study was refined to enable proper planning for
gathering of baseline information and contextualization of the impact assessment.

The study established baseline conditions of biodiversity that will potentially be affected by
the Proposed Dredging/De-Siltation and Sand Harvesting Project. After review of activities of
dredging and associated impacts baseline study focused on water quality parameters that
influence ecological conditions of fish. These include both spatial and temporal distribution of
the water quality parameters. Biodiversity taxa that their ecological behaviours is likely to be
affected considered in the baseline are fish, birds, reptiles and amphibians, and plants. The
assessment covered the delta area, 6 km into the open lake and on the upstream of the river
mouth up to Wadh Lang’o (slightly upstream of Kendu — Katito Road Bridge. Impact analysis
therefore mostly dwelt on the water quality and biodiversity taxa and effects on the livelihood
of the residents in the delta area.



1.6.1 Desktop Analysis
1.6.1.1 Literature Review

Review involved literature review and analysis of other secondary data for developing
background information on fisheries, aquatic invertebrates, wetland birds, vegetation, invasive
species, and herpetofauna; including water quality and ecosystem services. Scientific
publications and technical reports were reviewed for developing background information.

1.6.1.2 Sediment dispersal assessment

The potential extent of sediment loads by Sondu-Miriu River was determined by assessing
satellite images for dry and wet season. It is assumed that sediment plumes are generated during
wet season due to high erosion in the catchments. The plume phenomenon affects the colour
of water in the lake which can be ultimately affects the reflectance properties of water. The
plumes travel far during rainy season due to high energy with which the river water enters the
lake. Reflectance of lake water was analysed in False Colour Composite of satellite images.
The reflectance for sediment plumes was used to determine potential plume extent in the lake.
Sediment settling rate was conducted using high temporal satellite images. Field data collection
on the Total Suspended Solids was used in combination of drone image and satellite data for
upscaling and derivation of sediment settling rate.

Figure 1: Sampling points for water quality parameter at the delta and 6.3 km off the
delta habitat



1.6.1.3 Phytoplankton and spectral characteristics

Secondary sources for previous studies were used to determine phytoplankton in Winam Gulf
near the Proposed Dredging/De-Siltation and Sand Harvesting Project. This included
literatures from scientific journals and thesis. Spectral analysis was conducted from satellite
images from Landsat and Sentinel band 1 which has potential for mapping phytoplankton.

1.6.1.4 Herpetofauna Survey

This group consist of reptiles and amphibian species. Local accounts with fishermen were used
to validate presence of species such as python and other herpetofauna in the area. Literature
review and database was sought for documentation of this group of species.

1.6.2 Fieldwork
1.6.2.1 Water quality Parameter

Dredging activity is envisaged to cause disturbance of the bottom sediments that will cause
sediment plumes that can travel far from the project site. The sediment plumes will affect the
physico-chemical and biological parameters of the water quality. These parameters are
important in assessing habitat conditions for fish and planktonic organisms. Water quality
parameters that were measured included pH, Temperature, Total Dissolved Substance (TDS),
Electrical Conductivity (EC) and Total Suspended Solid (TSS). Sampling was done by distance
from the proposed dredging site in order to determine baseline water quality condition that will
provide basis for future monitoring of the dispersal sediment to the open lake area and along
the shores on the eastern side of the river mouth.



Plate 2: Secchi Disc used for measuring water transparency in the near distance of
Sondu Miriu River mouth

1.6.2.2 Fisheries Species Survey and mapping of breeding sites

Assessment of fisheries species was conducted by visiting different beaches in proximity to the
proposed dredging location. These included Chuowe, Osodo and Kawere Beaches. Interview
with key officials of Beach Management Units on fisheries and dynamics were made in
different beaches. Observations were made on fish landings on beaches in order to determine
common fisheries species. Besides these approaches, literatures and databases build from
previous studies were used to document status of fisheries in the area.



Plate 3: Interview made with the local Beach Management Unit official at Chuowe
Beach, Chuowe Dispensary Center

1.6.2.3 Birds Survey

A rapid survey of birds on different beaches and along the channels in the delta was conducted
during field work. Priority sampling was given to areas identified as potential fish breeding
sites. Bird survey conducted along the shores of the lake on a transect of 6 km the southern
sides of the shores in Chuowe, Osodo and Kawere beach. From this approach, bird species
were identified based on direct observation. Local accounts of bird species were given by
fishermen based on a run through bird identification guide. In addition to this, literature review
was used to build up list of bird species in Koguta wetland.

1.6.2.4 Aquatic Plant Survey

A rapid survey was conducted at the delta along the channels, and different beaches in
proximity to the proposed dredging location. Different plant covers were determined using the
Unmanned Aerial Vehicle (drone-Mavic Pro) that was flown over from Chuowe Beach to the
vegetated mosaics in the delta. In addition to this, literatures were reviewed on documented
plant species in the area.

10



1.6.2.5 Mammal Survey

Documentation of mammal species was achieved by conducting discussion with the local
residents and KWS officials. This group were not easy to sight, especially the Hippos that hide
in the papyrus and only comes out at night for grazing. Literature reviews was also used
including databases.

1.6.2.6 Local accounts of species

Due to time limitations in the field, more species data was also collected from interview with
the local people on the shores with experience on species. The information from the locals was
verified by comparing it with the literature and the geographical distribution of the highlighted
species. The identification was done using the relevant guide books for each taxon.

1.6.3 Validation of Species of Conservation Importance

These are threatened species listed to the IUCN red list, species endemic to the region, and
species listed under CITES. Impact of the proposed dredging was analysed against the habitat
integrity and ecology of species of conservation importance. Conservation status of species in
checklist generated by desktop analysis, field observations and local accounts were validated
using IUCN red list of threatened species. There are different categories of conservation status
of species and are described in the IUCN red list data. Based on the categories, species were
assigned status:

e CRITICALLY ENDANGERED (CR) when it is facing an extremely high risk of extinction
in the wild in the immediate future, as defined by any of the criteria (A to E in the IUCN
Red List Categories);

e ENDANGERED (EN) when it is not Critically Endangered but is facing a very high risk
of extinction in the wild in the near future, as defined by any of the criteria (A to E in the
IUCN Red List Categories);

e VULNERABLE (VU) when it is not Critically Endangered or Endangered but is facing a
high risk of extinction in the wild in the medium-term future, as defined by any of the
criteria (A to E in the IUCN Red List Categories);

e LOWER RISK (LR) when it has been evaluated does not satisfy the criteria for any of the
categories Critically Endangered, Endangered or Vulnerable. Species included in the
Lower Risk category are separated into three subcategories;

e Conservation Dependent (CD). Taxa which are the focus of a continuing taxon-specific or
habitat-specific conservation programme targeted towards the taxon in question, the
cessation of which would result in the taxon qualifying for one of the threatened categories
above within a period of five years;

e Near Threatened (NT). Taxa which do not qualify for Conservation Dependent, but which
are close to qualifying for Vulnerable;

e Least Concern (LC). Taxa which do not qualify for Conservation Dependent or Near
Threatened;
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e DATA DEFICIENT (DD) when there is inadequate information to make a direct, or
indirect, assessment of its risk of extinction based on its distribution and/or population
status; and

e NOT EVALUATED (NE) when it has not been assessed against the IUCN criteria

1.6.4 Convention on International Trade on Endangered Species (CITES)

The species covered by CITES are listed in three Appendices, according to the degree of
protection they need. (For additional information see www.cites.org)

e Appendix I includes species threatened with extinction. Trade in specimens of these
species is permitted only in exceptional circumstances

e Appendix Il includes species not necessarily threatened with extinction, but in which trade
must be controlled in order to avoid utilization incompatible with their survival

e Appendix Il contains species that are protected in at least one country, which has asked
other CITES Parties for assistance in controlling the trade

1.6.5 Critical Habitat Analysis

Mapping of Critical habitat was conducted and is described by the IFC as areas of the planet
with highest biodiversity conservation (IFC, 2012). The concept was developed by the IFC as
part of its performance standards with the aim of promoting biodiversity conservation and
sustainable management of living resources. This concept values an area based on the kind of
biodiversity it harbours. Recognizing the irreplaceability of biodiversity, the critical habitat
concept pushes for protection of such areas by marking them as sites that should not be used
for any development project that may compromise their ability to support the so threatened
species. It considers the global assessment of the conservation status of the species as the
reference in deciding whether a place is inhabited by the said species. Examples of the
assessments referred to include the IUCN, Important Bird Areas and Key Biodiversity Areas.

Critical habitats are considered as potential areas where species are expected to occur in high
diversity, high frequency of habitat use for forage, breeding, passage or roosting. Biodiversity
values considered by the IFC 2012 for a critical habitat was adopted and this consist of areas
of habitat that:

e Has significant importance to Critically Endangered and/or Endangered species;

e Has significant importance to endemic and/or restricted-range species;

e Support globally significant concentration of migratory species and/or congregatory
species;

e Has a highly threatened and/or unique ecosystems; and/or;

e s an area associated with key evolutionary processes;

e Is legally protected areas and internationally recognized areas and/or;

e Isan area of other biodiversity values
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Consultation with the local informants was conducted to understand the biodiversity value
present in the vicinity of the project areas and identifying existing conservation concerns.
Critical habitats were identified using spatial unit of analysis (Critical habitat Area of Analysis
(CHAA) and Discrete Management Unit). This was achieved through screening biodiversity
features (i.e. at the species, ecosystem and landscape scales), and evaluating the distributions
of CH (Stefan et al., 2013).

1.6.6 Identification and Engagement of Stakeholders
1.6.6.1 Stakeholder Identification

The consultant conducted additional stakeholder identification and engagement based on the
desktop review in order to fill any potential gaps. The stakeholder identification and
engagement included; identifying the various administrators, county officials, Lead agencies
officials, local leaders as well as the public in the project area

The stakeholders identified include:

e NEMA Homa Bay and Kisumu

e National Land Commission

e Fisheries Departments

e Government officials

e Civil Societies

e Beach Management Units (BMUSs)
e Health and Education Institutions
e Water Resources Authority

e Kengen — Sondu Miriu Station

e Kenya Wildlife Service

e Religious Leaders

e Local administration

Following the identification of the different stakeholders, different methods of engaging with
these stakeholders based on their roles and positions were devised.

1.6.6.2 Method used for Stakeholder Engagement

The methods applied to engage the stakeholders included key stakeholder interviews,
Questionnaire administration, Focus Group Discussions (FGDs) and Public Consultation
meetings (PCMs). The FGDs were mostly carried with Lead agencies and BMU leadership in
getting fish related information and activities along the delta shoreline while PCMs were
carried in all the locations bordering the Lower Sondu Miriu River. Two FGDs with Lead
Agencies and Three PCMs were convened from July 9-22, 2021 as given in Table 2 under
Chapter 6.

One set of questionnaires was used to gauge the perception of key stakeholders, such as staff
from Kenya Wildlife Service, County Government, National Government, Kenya Fisheries
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Service and Civil Societies about the proposed project. Another set of questionnaires was used
obtain the opinion of households, which were located in areas / settlements the project area.

Feedback forms/questionnaires were distributed towards the end of PCM to get feedback from
the meeting participants.

The process of consultations was carried out as follows:

e Carrying out key informant interviews by using key informant guide;

e Administration of ESIA questionnaires to key stakeholders including local administration
officers, service providers and lead agencies;

e Holding a question and answer session with PCM participants;

e Administration of ESIA feedback forms/questionnaires to PCM participants;

e Administration of socio-economic questionnaires to the community.

1.7 The Study Team

The team’s diverse disciplines are consistent with the multi/inter/trans— disciplinary nature of
the environmental management tools and the code of practice for the registered EIA/EA firm
of experts.

Name Expertise

1. Kennedy Kijana EIA/EA Lead Expert

(Principal Consultant)

2. Dr. Dickens Onyango Odeny Biodiversity and Aquatic Ecology Expert
(Research Scientist)

3. Dorcas Thomas Awuor Social Scientist and Community Development
(Sociologist) Expert

4. Flora Mitchel Akinyi Environmental Associate Expert

(Associate Expert)

5. Fred Maseno Occupational Safety and Health Specialist.
(Health & Safety Expert)

1.8 The Project Cost

The Proponent avers that the total estimated project cost is Kenya Shillings Five Hundred
million to complete the operation of dredging/de-siltation of the delta. The amount to be
expended in the different project phases of survey, operations and disposal of the dredged
material.

14



2. PROJECT DESCRIPTION

2.1 Introduction

Sedimentation is the accumulation of silt, sand and other debris on the bottom of a river, lake,
canal or stream over time. An excessive build-up of sediment can cause a series of issues. For
instance, it can reduce the depth of the waterway and prevent the passage of ships. It can also
lead to contamination that poses a threat to aquatic plant and wildlife. In the project area the
sediment accumulation has blocked the smooth flow of Sondu Miriu River into Lake Victoria
causing backflow leading to flooding of the settled farmlands and beaches around the area.

It has become necessary to find a way to remove a large accumulation of sediment within the
delta area to ease the flow of water to the lake so as to reduce cases of flooding through a
process known as dredging.

The sediment removal process uses a machine known as a dredger to excavate the accumulated
sediment and debris. A dredger is either partially or completely submerged in water and allows
the operator to easily gather the sediment and transport it to a different location. When
dredging is done, sediment is relocated to a new location and used for a number of purposes.
There are also other types of machines such as excavators that can be used for sediment
removal.

2.2 Benefits of Dredging

2.2.1 Increasing Waterway Depth

As sediment builds up on the bottom of the lake and the river channel, it reduces the depth of
the water. Dredging will strip away the accumulated debris, to restore the water body to its
original depth and reduce the risk of flooding.

2.2.2 Gathering Construction Materials
The sediment removal process shall also be used to gather sand, gravel and other debris used
to make concrete for construction projects.

2.2.3 Environmental Remediation
Sediment removal will help to restore the onshore lands in the project area to its original
condition by reversing the effects of land degradation due to on farm sand harvesting.

2.2.4 Preserving Aquatic Life
Dredging is projected to produce a healthier aquatic eco-system that can result in a more
suitable habitat for fish and other wildlife. It will also be used for trash and debris removal to
support eco-friendly waterways.

2.2.5 Remediation of Eutrophied Water

Eutrophication is an excessive amount of nutrients in a water body typically caused by water
runoff from the surrounding land. Eutrophication has led to an overabundance of plant growth
such as water hyacinth and hippo grass at the delta that may result in oxygen deprivation and
can cause the death of aquatic wildlife. The proposed dredging may be the most viable
remediation option since the area has experienced eutrophication leading to overabundance of
plant growth at the delta.
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2.3 Different Types of Dredgers
There are several types of dredges used in the sediment removal process. The most common
types of dredgers are:

2.3.1 Plain-Suction

A plain-suction dredge is the most common type of sediment removal equipment. Unlike other
dredger versions, it doesn’t contain a tool for penetrating or cutting into the bottom of the water
body — it relies on suction to remove loose debris.

2.3.2 Cutter-Suction

This type of dredge contains a cutting tool that loosens material from the bottom and transports
it to the mouth of the suction apparatus. The use of a cutter-suction dredge may be necessary
for removing debris from hard surfaces that would prevent efficient suction via standard
methods. The sucked debris will then be transported via a pipeline to the disposal areas within
the project area. The community during the public consultation meetings suggested reclaiming
derelict sand harvesting pits within the project area.

2.3.3 Auger-Suction

An auger-suction dredge essentially bores holes into the bed to loosen and suck up the debris.
The rotating auger can burrow deeply into the surface. This type of dredge works well for
sludge removal applications at wastewater treatment plants and other areas requiring heavy-
duty sediment removal.

2.4 The Dredging Process

During the process of dredging, the Proponent shall mainly use Plain-Suction Dredge to
remove sediments and sand from the bottom of the lake and river. During dredging, the dredger
operator will lower the boom of the dredger to the bottom of the body of water. A rotating
cutter-bar then uses teeth to loosen the settled material, as the submersible pump removes the
sediment from the bottom of the lake or river.

The dredger is equipped with a submersible pump that relies on suction to excavate the debris.
A long tube carries the sediment from the bottom of the body of water to the surface and onto
the dredge compartments which can hold up to 4 tons. The silt and debris are then transported
away for final processing. The disposal of the dredged material including sand shall be
conducted in compliance with NEMA and the county governments’ of Kisumu and Homa Bay
laws and regulations.

16



Plate 4: Cutter-Suction and Plain-Suction dredgers that will be used during the project
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3. ANALYSIS OF ALTERNATIVES

3.1 Overview

Alternatives with respect to the proposed project, technology and waste management were
analyzed with an aim of coming up with the most sustainable project considerations that will
ensure optimal benefits are realized from the project. A range of factors were put into
consideration including the receiving environment, anticipated impacts and views and concerns
gathered from the stakeholder consultations. The alternative options are discussed below.

3.2 No Project Option

Proponent, Mango Tree Marine Ltd has proposed to carry out Dredging/De-Siltation and Sand
Harvesting at Sondu Miriu River Delta to reduce the impact of flooding due to sedimentation
at the river mouth by easing the flow of water to the lake in response to the recommendations
of the Parliamentary Departmental Committee on Environment and Natural Resources in the
report dated December 2020 that urged the National Assembly to recommend to the
Government of Kenya to urgently spearhead the dredging/de-siltation of Sondu Miriu River
and unblocking the river deltas in Adera, Nyalmera and Chuowe around Winam Gulf to ease
the flow of water to the lake. The parliamentary report is attached in Appendix Il of this
report.

The no project option therefore means that the human suffering during floods as a result of the
blocked Sondu Miriu Delta will continue unabated. Displacement of human populations and
disruption of the school calendar (since the schools in the area are used as evacuation centers
during floods) will continue during flooding seasons. The only possible advantage of this
option is that the environment will not be interfered with. The No Project Option is the clearly
the least preferred.

On the flipside, this option will deny the project region benefits that can only be realized from
the Proposed Dredging/De-Siltation and Sand Harvesting project as mentioned below:

= Restoration of the Sondu Miriu River mouth to its original depth and reduce the risk of
flooding due to backflow;

= Sand and gravel harvesting for construction projects;

» Reclamation of the onshore lands in the project area to their original condition by
reversing the effects of land degradation due to on farm sand harvesting through dumping
of the dredged materials in these pits;

= Removal of trash and debris to support eco-friendly Sondu-Miriu River; and

= Reduction of eutrophication leading to overabundance of plant growth at the delta.

3.3 Analysis of Alternative Flood Control and Management Strategies

Sondu Miriu River drains into Lake Victoria from the slopes of Mau Escarpment. During heavy
rains, it causes intense flooding in parts of Kisumu and Homa Bay Counties particularly the
low-lying areas where it drains into the Lake. It breaks its banks hence flooding occurs in
adjoining settlements causing displacement and loss of property. Rising lake levels also cause
flooding in areas bordering the shores of Lake Victoria. Apart from the heavy rains in the
catchment area, degradation of upstream vegetation as a result of poor land use practices causes
flooding.
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Some of the proposed flood management strategies include:

= Development of a flood management strategy

= Building evacuation centers for nearby communities to avoid usage of schools as
evacuation centers,

= Instituting reforestation programs, river training, and sustainable land use practices in the
upstream area of Sondu Miriu River to reduce erosion and consequent sedimentation of
rivers in the lake basin which is a major cause of floods.

= Expediting the construction of a 2-kilometer dyke on the left bank of River Sondu Miriu
from Sang'oro power station and a 5-kilometer dyke on either side of the river after
Kendu Bay-Katito road towards the lake.

3.4 Analysis of Alternative Dredging Technology

The Proponent plans to use plain-suction dredger in areas where there are loose debris such as
sand and other sediment into the dredger compartments by use of suction technology. The
dredged materials inside the ship will mostly be re-used as building material for construction
industry.

Another alternative type of dredger that will be deployed is the Cutter-Suction dredger that
contains a cutting tool that loosens material from the bottom and transports it to the mouth of
the suction apparatus. This will mainly be used for the removal of debris from hard surfaces
that would prevent efficient suction via standard methods. The sucked debris will then be
transported via a series of pipes to the disposal areas within the project area.

3.5 Analysis of alternative material storage and disposal sites

Currently, the Proponent has material storage sites in Kisumu Port area and in Mbita where the
dredged sand and silt will be stored before re-use in construction industry. Other dredged
materials including aggregates, soil and mud will be used to reclaim the derelict sand harvesting
pits within the project area in consultation with the local community and the respective county
governments. Measures shall be put in place to ensure that the dredged materials do not get
into the water system again through soil erosion prevention mechanisms.
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4. ENVIRONMENTAL AND SOCIO-ECONOMIC BASELINE CONDITIONS

4.1 Project Location

The proposed project location is situated in the Sondu Miriu delta and its open water. The delta,
is also known as Koguta Wetland, situated on the eastern side of Winam Gulf of Lake Victoria.
The general spatial location the delta is on Longitude E 34.7941° and latitude S 0.2590° on
datum of WGS 1984. It is about 4.3 km to the north west of the bridge on Kendu — Katito Road.
Existing literature indicate Koguta Wetland has a total of 550 ha. Sondu Miriu River derives it
from upstream drainages such as Kipsonoi River and Itare located in the Mau Forest Complex.
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Figure 2: Location of Project Area in Homa Bay and Kisumu Counties

4.2 Geomorphology of th

e project area

Sondu Miriu Delta is one of the unique river geomorphological features among others located
in the eastern side of Winam Gulf of Lake Victoria. The description of the Sondu Miriu is
derived from analysis of series of satellite images that provide a scenario of how the delta
evolved over period of time. The physical characteristic of river mouth observed in series of
satellite images provides a scenario for analysis of river mouth geomorphology.

The dynamic climate in the region in the past has seen the river undergoing through natural
sedimentation (siltation). This probably led to the siltation at the mouth of the river which
caused natural diversion of the flow direction into the lake. After the diversion, periodic erosion
of the bank of vegetated piled siltation the banks gave way into a channel from which the river
emptied its waters into the lake. The initial channel eventually lost energy and got colonized

by aguatic macrophytes.
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Sondu Miriu River has in the recent burst its banks which have caused reduction of energy in
the original channel to transport sediments farther into the lake. This contributed more to the
blockage of the original channel. After this period, new channels have emerged sequentially
due to high river energy diverted to the south especially on seasonal basis. Two channels
running south-westerly flow directly into the lake. The channel flowing to the south emerged
as a result of flooding. The flow of water into the lake from this channel is disrupted by intact
vegetation of papyrus and hippo grass.

Figure 3: Sondu Miriu River mouth changes in channels from northern to the southern
flowing direction as observed through from 1973 to 2021 on satellite images

The earliest satellite observation in record was in the year 1973 (February, 01) from Landsat

Multispectral Scanner (43m resolution). Since 1973, observations on the shape and area of

Sondu Miriu Delta have relatively changed from 683 hectares in the year 1973 to 645 ha in

2021. This implies the delta has been reducing at a rate of 1.3 ha per year. However, there are

periods when it increases; for instance in 2008, the area increased to a total area of 971 ha. The

extension of the delta papyrus into the lake in 1973 was 2.6 km; in tangent to the lake water
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mark line. There have been gradual decrease in extension delta over period of time; in 1995 to
2008, it was 2.3km and, it further reduced to 2.1 km in 2021. The expansion of papyrus in the
northern extent is limited; expansion is more pronounced in the southern side, in Chuowe beach
area.
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Figure 4: Evolution of Sondu Miriu River Delta as observed through from 1973 to 2021
on satellite images

4.3 The Environmental Survey Results of the Project Area

4.3.1 Surface Water Quality

Water quality parameters assessed on the proposed Dredging/De-Siltation and Sand Harvesting
project site were measured with by distance at intervals from the mouth of the river and depth
of the point of measurements. The Total Suspended Solids range from the minimum of 34 mg/L
at the mouth of the river to about 80 mg/L at about 6 — 7 km away from the river mouth with
the average estimated to be 57.5 (£7.3) mg/L. Higher measurement values of TSS are more
varied and mostly recorded far away from the mouth of the river; less variation in TSS occur
near the mouth of the river. The average estimate value for water transparency is estimated to
be 0.5 (£0.1) m from the surface of water. The transparency of the lake water range from a
minimum of 0.32 m near the mouth of the river to 0.74 m offshore from the river mouth. Areas
with poor transparency is more varied near the mouth of the river; but less variation is observed
in relatively far and deeper part of the project site. The Total Dissolved Substances (TDS)
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measurements within the project area range between 59 to 76 ppm with an estimated average
of 65.7 (£2.7) ppm. While the average values of Electrical Conductivity (EC) in the project
area is 131 uS with the values ranging from 117 to 152 uS. Both TDS and EC vary more in the
higher values but less variation is in low values. Lake water in the project area is slightly
alkaline ranging with pH levels from 7.78 to 8.53 and with estimated average pH of 8.2. An
average temperature of 25.6 (£0.2) °C of is estimated in the proposed project area. The
minimum temperature measured is 25 while the maximum temperature in the project location
is 26.1 "C. Water temperature is mostly varied in low measurements which occur offshore in
the project area.
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Figure 5: Box-plots of the mean water quality parameters (TSS, transparency, pH, TDS
& EC) sampled by distance from Sondu Miriu River mouth to 6.3 km offshore of Lake
Victoria

4.3.2 Spatial dispersal and settlement rate of sediments

Sondu Miriu River releases water at it mouth with a Total Suspended Solid estimated at an
average of 75 mg/L. Extent of dispersal of sediment was traced as far as 6.3 km off the mouth
of the river. Measurements of TSS by distance into the lake indicate gradual reduction in the
amount of the parameter. Sediments transported by the river begin to settle at the bottom as the
river encounter the lake water. Settlement of sediments from river mouth into the lake occurs
slowly within the first 3 km; beyond this distance a rapid settlement is observed. This rapid
settlement of sediments is probably due to the calmness of the lake water. The dispersal and
settlement of sediment are more variable with distance from the mouth of Sondu Miriu River;
however a tremendous reduction in dispersal and increase in settlement of sediment is
observed. The average sediment settlement rate is estimated to be 22.5 mgL*km™. According
the measurement taken, the lowest sediment settlement rate occur at the mouth of the river at a
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rate of 7.5 mg/L within the first 1 km. Settlement of sediments is apparently higher by about
34 — 44 mg/L between 5 to 6 km away from the river mouth. The suspended sediments
measured offshore were constituted more by phytoplankton which affect the Total Suspended
Solids in the water. This implies the average rate of sediment settlement for is even faster than
what was measured. Water transparency which highly correlates with the sediment settlement

rate was also assessed by increasing distance into the lake.
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Figure 6: Relationship of water quality parameters with distance from the mouth of

Sondu Miriu River to offshore of Lake Victoria

Distributions of other water quality parameters also show changes with increase in distance
from the mouth of the river to the open areas of Lake Victoria. Amount of TDS, EC, increases
strongly with distance from the mouth of the river; about 87% and 86% of spatial variation of
the respective parameters positively correlate with increase of distance to the open lake.
Temperature, however, decreases with the increase in distance to the open lake area (R=-73).
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Spectral characteristic of satellite images covering rainy seasons (long and short) and dry
seasons indicate positive correlation of the surface reflectance (Digital Number) from the red
spectrum of visible light with the Total Suspended Solids (TSS). High positive correlation is
observed in the months of September, October, November, January, February, March, April,
May, June and July. Negative correlation is observed in the month of August; while very poor
correlation is in December. The relationship of the surface reflectance with the surface water
TSS provides an opportunity of predicting TSS and other correlates of water quality parameter
with high level of certainty.
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Figure 7: Relationship of surface reflectance (DN) of Lake Victoria TSS measured from
the mouth of Sondu Miriu River to the open part of the waters, 6.3 km offshore

4.3.3 Temporal settlement rate of sediment

There is a general circle of sediment loading and settlement from the near mouth of Sondu
Miriu River to the open part of the lake. This phenomenon is however very pronounced near
the delta but low offshore. The low settlement of sediments offshore is probably due to
relatively low amount of TSS in the far open water than near the mouth. However, there is an
observed increase in settlement of sediments within certain months in a year. The average
sediment settlement rate near the mouth of Sondu Miriu River (SM1) is estimated at 25.2 mg/L
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(per month) between the months of October to April. Very high settlement rate occur in October
and November at an average of 59 mg/L but low in February and March at an average of 7.3
mg/L.

More sediment is, however, discharged into the lake in May and June thereafter pronounced
settlement of sediment begins in July at a rate of 12.4 mg/L. At about 1 km (SM2) from the
delta in open lake water settlement of sediment is pronounced between October to December
at an average of 15.2 mg/L, and March and April 18.6 mg/L. Relatively high sediments loading
in October, February and May (Fig. ). About 2 km away from the delta area (SM3) settlement
of sediment is very high in September and October taking place at a rate of 87.2 mg/L;
considerably low settlement occur in the months of January, March, April, and June. At survey
point located 3.2 km away (SM4), settlement of sediment is pronounced in November to
January at an average rate of 4.1 mg/L. Poor settlement of sediments is observed at this survey
point in September and June. In 4.7km away (SM5), sediment settles at an average rate of 18.9
mg/L (per month). The highest settlement rate occurs in October, November and April. While
the furthest point of survey located 6.3 km away from the delta (SM6) has relatively poor rate
of sediment settlement though TSS levels are generally comparatively low spatially and
temporally. Pronounced period of relatively high settlement rate of sediment is in December,
January and April.
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Figure 8: Amount of TSS in the proposed Dredging/De-Siltation and Sand Harvesting
project in Sondu Miriu Delta from predicted from Sentinel image band 4 — red
spectrum from visible light

4.3.4 Phytoplanktons

Phytoplanktons in Winum Gulf are represented by major groups of Cynaphyta, Chlorophyta,
Bacillariophyta, Euglenophyta. The most diverse group of phytoplanktons are the Blue-green
algae (Cyanophyceae), followed by diatoms (Bacillariophyceae), green algae (Chlorophyceae)
and dinoflagellates (Dinophyceae). The blue-green algae dominate the gulf during dry season,
while diatoms dominate in the open lake. The most common blue-green algal species is the
Microcystis aeruginosa. This is followed by Anabaena sp. Lyngbya sp. Chroococcus,
Merismopaedia and Aphanocapsa spp. In Chlorophyta, most species are Oocystis,
Staurastrum, Pediastrum spp. Scenedesmus, cosmarium and Staurastrum spp. The group of
diatoms are dominated by Nitzschia sp., which are the most abundant. Other diatoms are
Melosira sp. Synedra, Diatoma, and Surirella spp.

The general spectral characteristic of the waters from band 1 near the delta shows shows
relatively higher spectral values near the delta than towards the open lake. Phytoplanktons
absorbs spectrum energy in this band which implies there are more phytoplanktons away from
the delta area. However, this response changes in some months where there is apparently more
absorption of the spectral energy (band 1) in the waters near the Delta. The spectral responses
in the gulf are currently interfered by the Water Hyacinth that also interacts with the spectral
energies in the visible light.
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Figure 9: Spectral response of water from Band 1 of Landsat and Sentinel images. High
absorption of energy by phytoplanktons is indicated by low spectral values in the graph.
Spikes of spectral values are caused by Water Hyacinth

4.3.5 Fish Species and Fisheries

A total of 29 species of fish have been documented from the near shores of the delta, the
channels in the delta and the upper part of the delta (below Nyakwere Bridge). Most of the
species are classified into taxonomic class of Actinopterygii; while only one species,
Protopterus aethiopicus, is in the class of Sacopterygii. Among the species recorded in the past
in the project area, 48% of the species are from the Family Cyprinidae, followed by the
Cichlidae at 14%, Clariidae 10%, Mochokidae 7%, others comprise of 3% each.

Interviews with the fisher folks indicate most of fish species have disappeared in the fishing
grounds bringing the common fisheries species to only 20% of the total recorded in the past.
These consist of Clarias gariepinus, Protopterus aethiopicus, Synodontis victoriae, Schilbe
intermedius, and Lates niloticus. The latter is however overexploited in the waters; only small
sizes of L. niloticus are currently caught by fisher folks.
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Plate 5: Typical fisheries species landing dominated by Synodontis victorianus at

Chuowe Beach
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Figure 10: Fish Species Composition within the project area

Two species from the delta area and near waters are listed to the IUCN red list as Critically
Endangered and Vulnerable is locally known as Ningu is an endemic fish of Lake Victoria
basin and listed to the IUCN red list as Critically Endangered (A2acde). It population has been
overfished due to their predictable migratory habits of the species. Its delicacy among the local
communities have led to severe population declines (not less than 80% in 10 years) and
shrinkage of its extent of occurrence (FishBase team RMCA & Geelhand, 2016). Its spawning
grounds such as swamps and wetlands are deteriorated by agricultural activities, sedimentation
from watershed. Haplochromis nubilus is enlisted to Vulnerable category (D2) due to increased
threat of bybridisation as a result of decreased water transparency.
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Figure 11: Global distribution of Labeo victorianus and Haplochromis nubilus. Source:
IUCN Red list

Table 1: List of fisheries species recorded from the BMUs adjacent to the delta

Ecology IUCN Red List
Family Species Status
Barbus radiatus benthopelagic LC
Cyprinidae Enteromius benthopelagic LC
apleurogramma
Enteromius cercops benthopelagic LC
Enteromius jacksoni benthopelagic LC
Enteromius kerstenii benthopelagic LC
Enteromius neumayeri benthopelagic LC
Enteromius nyanzae benthopelagic LC
Enteromius paludinosus | benthopelagic LC
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Ecology IUCN Red List
Family Species Status
Enteromius benthopelagic; LC
stigmatopygus potamodromous
Enteromius yongei benthopelagic LC
benthopelagic;
potamodromous
Labeo victorianus
Labeobarbus altianalis | benthopelagic
Brycinus sadleri
. i L
Rastrineobola argentea Pelagic ¢
Mormyridae Marcusenius victoriae demersal; potamodromous | LC
Anabantidae Ctenopoma muriei benthopelagic LC
Bagridae Bagrus docmac
Amphilidae Amphilus jacksonii
Astatoreochromis benthopelagic LC
alluaudi
benthopelagic
Haplochromis nubilus
Oreochromis benthopelagic LC
Cichlidae . pelag
leucostictus
brackish;  benthopelagic; | LC
Oreochromis niloticus potamodromous
Tillapia zillii
Latidae Lates niloticus demersal; potamodromous | LC
Clariidae Clarias alluaudi demersal LC
Clarias gariepinus benthopelagic LC
Clarias liocephalus demersal LC
Mochokidae Synodontis afrofischeri | benthopelagic LC
Synodontis victoriae benthopelagic LC
Schilbeidae Schilbe intermedius pelagic; potamodromous LC
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Ecology IUCN Red List
Family Species Status
Mastacembelidae | Mastacembelus frenatus | demersal LC
Protopteridae Protopterus aethiopicus | demersal LC

Definition Box:

Benthopelagic fish: Fish species living and feeding near the bottom as well as in midwaters
or near the surface.

Potamodramous fish: (of a migratory fish) that migrates within fresh water for breeding or
feeding.

Demersal fish: fish living and feeding on or near the bottom of lakes (or sea)

Pelagic fish: fish living neither close to the bottom nor near the shore

4.3.6 Bird Species

About 104 birds are partially or entirely dependent on wetland; hence Sondu Miriu delta forms
an important habitat. Sondu Miriu delta support many bird species including terrestrial birds
that have been observed in the habitat. These species are aggregated into 11 taxonomic Orders
and 26 taxonomic families. Order with the highest number of family is the Charadriiformes.
Charadriiformes include: waders, typical shorebirds, gulls, large birds that take fish from the
water, and; auks coastal birds species which nest on sea cliffs and fly underwater to catch fish.

This group is followed by the Order Pelecaniformes which consist of 19% of the taxonomic
orders. Pelecaniformes are fish-eating birds which either dives on the surface such as
cormorants and anhingas (Anhingidae), or aerial divers, such as Pelicans.

Taxonomic family with the most common wetland bird species is the Ardeidae (herons and
bitterns) from the Order Pelecaniformes. About 13% of wetland related birds recorded from
the delta are from Ardeidae family. This is followed by Charadriidae (plovers, dotterels, and
lapwings) from the Order Charadriiformes with 9% of the species. The family Rallidae consist
of species known as rail, coot, crake, and gallinule has species forming 9% of the species in
the area. Lastly, the family Scolopacidae are mainly the Sandpipers that are waders or
shorebirds.
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Figure 12: Left: the distribution of bird families recorded in Sondu Miriu delta among
the taxonomic Orders. Right: Pie chart of IUCN Red List categories and percentage
distribution of species

Wetland birds face environmental threats from human activities that cause habitat degradation.
The International Union on Conservation and Nature (IUCN) has categorized species under the
Red List of Threatened for purpose of conservation recognition. An approximated 4.9% of the
species in the area are listed into categories under the IUCN Red List as Near Threatened (2.9
%), Vulnerable (1 %), and Endangered (1%). The Papyrus Yellow Warbler (Calamonastides
gracilirostris) is a species from the family Acrocephalidae is globally Vulnerable
(A2c+3c+4c). Its population is rapidly declining as a result of extensive habitat loss. Its extant
is in Burundi; Congo, The Democratic Republic of the; Kenya; Rwanda; Tanzania, United
Republic of; Uganda.

Only one species is listed to Endangered (A2acd+4acd), the Grey Crowned Crane (Balearica
regulorum) from the family Gruidae. The Grey Crowned Crane has been up-listed to
Endangered because of habitat loss and the illegal removal of birds and eggs from the wild.
Three species are listed to the Near Threatened status; these include the Black-winged
Pratincole, African Skimmer and Black-tailed Godwit. Black-winged Pratincole (Glareola
nordmanni) has experienced moderately rapid overall declines which warrant the Near
Threatened status. The African Skimmer (Rynchops flavirostris) from the Laridae family is
listed as Near Threatened due to its moderately small population.

Black-tailed Godwit (Limosa limosa) is from the Scolopacidae family widespread and has a
large global population. Its numbers have declined rapidly in parts of its range owing to changes
in agricultural practices. The papyrus endemic Papyrus Gonolek (Laniarius mufumbiri) occur
in the delta swamp in relative abundance. The species is listed to the IJUCN red list as Near
Threatened (NT) due to population decline owing to the on-going conversion and degradation
of its wetland habitats.
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Figure 13: Global distribution of wetland birds listed in the IUCN Red List as Near
Threatened (NT), Vulnerable (VU) and Endangered (EN). Source: IUCN Red list

4.3.7 Aquatic Plant Species

The aquatic plants are species that are adapted to growing in water logging conditions. Some
of these plants are emerge from the surface of water but are rooted with stiff or firm stems
standing above the water surface. Other plants grow in submergence to the surface of water,
rooted with flexible stems and most part of their body mass is below the water surface; though
small portions may appear above the water. There also the floating group of plant that floats
freely on the water surface. The entire body of the plant is suspended in the water, making the
plant to move by prevailing winds and water currents. Another group of aquatic plants are the
floating leave plants; which are well rooted with flaccid stem that are flexible to avoid water
currents.

There are a total of 15 plant taxonomic Orders represented in the Sondu Miriu delta. The
taxonomic families of 24 are disaggregated among these Orders with the Order with the highest
number of taxonomic families are Alismatales and Poales each having 3 families. The Orders
Caryophyllales, Myrtales, Salviniales, Solanales has 2 families in each Order. Other Orders
have one family in each. A total of 37 species of plants recorded from Sondu Miriu delta area.
The emergent plant species forms 30% of the taxonomic family which has about 62% of the
plant species in the delta. Submergent species are constituted by 8 % of the taxonomic family
with an estimated 16% of the total species in the delta. Free floating plants consist of 8%
taxonomic family with 11% being the composition of the species in this group. Lastly the
floating leave group forms about 8% of taxonomic family which is constituted by 11% of the
plant species in Sondu Miriu delta.
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Figure 14: Aquatic plant families within the delta

4.3.8 Mammal Diversity

The papyrus and hippo grass in Sondu Miriu delta and it’s environ provides habitat for
foraging, breeding and protection of wetland adapted mammal species. There are few species
of mammals inhabiting the delta; this includes the Hippopotamus amphibius and Sitatunga.
African Otter, occur in the waters in the open and near the shores of the delta. Other species
are formed by small mammals such as the rodents.

Hippos occur in shallow shore areas with vegetation that provide cover during day and foraging
areas. The species is enlisted in the IJUCN red list as vulnerable species (VU A4acd) but has
relatively stable population. Their population is however affected by threat to their habitats and
unregulated hunting.

The presence of Sitatunga (Tragelaphus spekii) in Sondu Miriu delta is accounted for by the
local residents and KWS officials. Its foot prints have been observed by KWS during recent
mammal count survey. Sitatunga is however enlisted to the [IUCN red list as Least Concern but
has a declining population. Despite the category in the red list the species locally faces a
continuous habitat degradation and intensive meat hunting in parts of its range. Continuation
of its present trends may cause the disappearance of the species from many areas where it still
occurs. Two species of Otters are described by fishermen to be occurring in the delta channels
and in the open lake waters. These include the African Clawless Otter (Aonyx capensis) and
Spotted-Necked Otter (both Near Threatened). In much of their range, populations of are faced
with habitat loss or degradation, polluted waters, and/or degraded water ecosystems due to the
introduction of invasive alien species such as Water Hyacinth (Eichhornia crassipes) and
marginal agricultural practices. This habitat disturbance is exacerbated by poor sanitation
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infrastructure and growing industrial waste pollution. Additionally, regional human
populations are poor and increasingly placing pressure on all resources including water,
vegetation, the otter prey base, as well as reducing suitable resting and denning sites vital to
survival of the species.
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Figure 15: Global distribution of Hippopotamus amphibious, Sitatunga (Tragelaphus
spekii), African Clawless Otter and Spotted-Necked Otter. Source: IUCN Red list

4.3.9 Reptiles and Amphibians

The delta habitat host several reptile and amphibian species. The most commonly seen and well
known is the Python sebae. The largest size ever found individual of the species approaches or
exceed 6m. The snake is not endangered but it currently faces threats from habitat reduction
and killing by fishermen when it entangles on the net. The species is however, listed to the
Convention of International Trade on Endangered Species (CITES) under Appendix II.
Species in this category is not necessarily threatened with extinction, but its trade must be
controlled in order to avoid utilization incompatible with their survival.

4.3.10 Alien Invasive Plant Species

Lake Victoria was seriously invaded by the Alien Invasive Plant Species (AIPS), Water
Hyacinth, in the year 1994. This is the common invasive plant common in the delta and the
open waters. The plant has invaded the channels and in between small channels in the papyrus
in the delta. Since its invasion in the Winam Gulf, the vegetation cover of the species has been
very dynamic and its management has been very intricate in the gulf. Mass of vegetation is
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moved by prevailing seasonal winds from the open waters to the shore areas. Satellite image
has been used in this study to illustrate the dynamic nature of Water Hyacinth in the open
waters and interface with the delta. The image of 1973 and 1984 show the open waters and
interface with delta had no floating vegetation. After the invasion of the lake, a floating
vegetation mat is revealed by satellite image of 1995. Perhaps the invasive species might have
docked on the shores and around the Sondu Miriu River delta earlier than this period. The
presence of the invasive species around the delta is seen to the northern side which is tangent
to the mouth of Nyando River delta. Penetration of Water Hyacinth into the delta area of Sondu
Miriu is clearly observed in the year 2013 where the species docked at the delta covering the
mouth (channels) of the river. Currently, according to satellite image of 2012 (July, 20™") and
ground validation, the invasive species surrounds the delta and has penetrated the small
channels in the delta up to the hinters of the delta vegetation, on the beach and river. Invasion
of the Sondu Miriu Hyacinth cover has serious affected fisheries economy in the project
location in delta area and transportation in other places.

1973 1984 1995

No floating No floating
vegetation vegetation

Floating
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2008 . 2013 Floating
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Figure 16: Demonstration of the spread and dynamics of the Alien Invasive Plant
Species, Water Hyacinth around the Sondu Miriu River delta

4.3.11 Critical Habitats

Sondu Miriu is listed as an Important Bird Area (IBA) due to declining in habitat conditions.
Critical habitats, which are by definitions consist of the protected areas designed to conserve
certain characteristics of biodiversity. Critical habitat within the sub basin of Sondu Miriu and
in proximity to the proposed project is the South Western Mau located 65 km upstream to the
South east of Koguta Wetland. Maragoli Forest Reserve is located 37 km in the north 37 km.
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Ruma National Park is 56 km in the south east of the proposed project site. Other protected
areas are located far away in the upstream of the proposed project site.

Discussion with the BMU officials and the Sub-Counties Fisheries Officers highlights the
gazetted 100m of shoreline for fish breeding area by the Fisheries Department of Kenya. The
management of the fish breeding areas in the shoreline is managed by BMU members in
coordination with the county fishery department. These areas are regarded as Critical Habitats
that support turn-over of fisheries species and the economies.
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Figure 17: Fish breeding areas around the Sondu Miriu River delta

4.4 The Socio-Economic Survey Results of the Project Area

This section looks at the social terrain of the project area. It focuses on the demographic and
socio-economic characteristics of people in the project area with a view to providing a picture
of the baseline socio-economic situation. The primary data collected during the socio-economic
survey has been used to evaluate the baseline status of the proposed project area community.
A total of 38 respondents took part in the socio-economic survey with 22 respondents being
drawn from Homa Bay County which had the major part of the project area while 16
respondents came from Kisumu County which had a smaller part of the project area.

4.4.1 Respondents by Gender
Majority of the respondents in the survey were males at 74% while females were at 26%.
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Figure 18: Respondents by gender
Source: ESIA Study Socio-economic Survey, 2021

4.4.2 Respondents by Age

Majority of the respondents are in the age bracket of 31- 50 years at 61%, followed by age
bracket of 51 — 70 years at 26%. Those who were below the age of 30 years (10%) and over 71
years (3%) were the minority. This shows that the population is still within productive age.
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Figure 19: Respondents by age
Source: ESIA Study Socio-economic Survey, 2021

4.4.3 Livelihoods

Majority of the population within the area were found to be engaged in fishing at 58% of the
respondents. Other sources of livelihoods in the project area includes subsistence farming at
13%, Small scale businesses and trade at 11% and boda boda transportation ventures at 10%.
Formal employment only accounted for 8% of the respondents.

39



Sumpl: Siee 3G

Tialuiug
Farnwiog
= Lraployrme ot
B T

m TUslncss

Figure 20: Livelihood in the Project Area
Source: ESIA Study Socio-economic Survey, 2021

Impacts of proposed project on livelihoods after dredging

Majority of the population within the area believe that the project will improve their livelihoods
after the implementation since currently they are limited in their operations since the majority
are fishermen. Others were however non-committal on the effect of livelihood after the project.
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Figure 21: Impacts of proposed project on livelihoods after dredging
Source: ESIA Study Socio-economic Survey, 2021

4.4.4 Respondents on Domestic Water Sources

Majority of them draw water directly from the River for domestic use at 34%, followed by
access from shallow wells dug within the area at 32% and lake water at 21%. Tap water only
accounted for 13% of domestic water use in the area. Impact of the project on surface water
quality is therefore critical to the community.
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Figure 22: Sources of domestic water in the Project Area
Source: ESIA Study Socio-economic Survey, 2021

Water Quality Test Results

Water samples from the two points where the River enters the Lake were collected during the
study and submitted to NEMA registered lab for analysis against Water Quality Regulation
Third Schedule. Results showed that the two water samples were slightly turbid with good
mineral content and may chemically be recommended for domestic use after treatment. The
findings of the analysis are attached in Appendix IX of this report.

Impact of project activities on access to domestic water sources

When asked about the impact of the proposed project activities on the domestic water sources,
majority of the respondents at 37% stated that there will be no impact or could not anticipate
any negative impact of the same. However 24% of the respondents anticipated a negative
impact on access to the domestic water sources due to the project activities especially during
operation of the dredger.
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Figure 23: Impact of project activities on access to domestic water sources

Source: ESIA Study Socio-economic Survey, 2021
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5. POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

Several laws and regulations that govern environmental and social issues have been developed.
The main legislation is the Environmental Management & Coordination (Amended) Act
(EMCA) of 2015. The Act emphases that every person in Kenya is entitled to a clean and
healthy environment in accordance with the Constitution and relevant laws and has the duty to
safeguard and enhance the environment. It also empowers stakeholders to participate in
sustainable management of the natural resources. It calls for Environmental and Social Impact
Assessment (ESIA) to guide the implementation of environmentally and socially sound
decisions. There are other relevant local laws and regulations that have been looked into. They
include but not limited to, the Constitution, Mining Act, 2016, the Water Act of 2016, and The
County Government Act 2012 among others.

An outline of the legislative, policy and regulatory framework that the proponent will need to
observe when implementing this project in order to comply with the environmental and social
requirements are mentioned below.

5.1 The Constitution of Kenya

The Constitution of Kenya has taken onboard various issues that are related to environmental
management. Article 42 of the Bill of Rights contained in the Constitution provides that ‘every
Kenyan has the right to a clean and healthy environment, which includes the right to have the
environment protected for the benefit of present and future generations through legislative and
other measures.

The need to establish systems of environmental impact assessment, environmental audit and
monitoring of the environment and public participation is provided in Article 69.

5.2 The National Policy Framework
The Republic of Kenya has a policy, legal and administrative framework for environmental
and social management. The broad objectives of the policy are: -

= To ensure optimal use of natural resources while improving environmental quality.

= To conserve natural resources such that the resources meet the needs of the present
without jeopardizing future generations in enjoying the same.

= To develop awareness that inculcates environmental stewardship among the citizenship of
the country.

= To integrate environmental conservation and socio-economic aspects in the development
process.

= To ensure that national environmental and social goals contribute to international
obligations on environmental management and social integrity.

To achieve the above policy objectives, it is a policy directive that appropriate reviews and
evaluations of all forms of developmental project plans and operations are carried out to ensure
compliance with the environmental policy and legal frameworks.

The following section provides details on the relevant policies in the country.
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5.2.1 Environment and Development (Sessional Paper No. 6 of 1999)

Kenya’s policy paper on the Environment and Development was formulated in 1999. The
policy defined approaches that will be pursued by the Government in mainstreaming
environment into development. The policy harmonized environmental and developmental
objectives with the broad goal of achieving sustainable development. The policy paper also
provided guidelines and strategies for government action regarding environment and
development. In regard to wildlife, the policy reemphasized government’s commitment
towards involving local communities and other stakeholders in wildlife conservation and
management, as well as developing mechanisms that allow them to benefit from the natural
resources occurring in their areas. The policy also advocated for the establishment of zones
that allow for the multiple use and management of wildlife. This policy is relevant to the
proposed development project in view of the potential impacts on the environment and
involvement of the public in project planning.

5.2.2 Sessional Paper No. 10 of 2014 on the National Environment Policy

The policy seeks to provide the framework for an integrated approach to planning and
sustainable management of natural resources in the country. It recognizes the various
vulnerable ecosystems and proposes various policy measures not only to mainstream sound
environmental management practices in all sectors of society throughout the country but also
recommends strong institutional and governance measures to support achievement of desired
objectives and goals.

5.2.3 The National Biodiversity Strategy of 2000

The National Biodiversity Strategy and Action Plan (NBSAP) was formulated to enable Kenya
address national and international commitments defined in Article 6 of the Convention on
Biological Diversity (CBD). The strategy is a national framework of action for ensuring that
the present rate of biodiversity loss is reversed, and present levels of biological resources are
maintained at sustainable levels for posterity.

The general objectives of the strategy are to conserve Kenya’s biodiversity; to sustainably use
its components; to fairly and equitably share the benefits arising from the utilization of
biological resources among the stakeholders; and to enhance technical and scientific
cooperation nationally and internationally, including the exchange of information in support of
biological conservation. The proposed project will need to comply with the requirements of
this strategy since the project may lead to loss of biodiversity at the delta.

5.2.4 Sessional Paper No. 3 of 2009 on National Land Policy

The Land Policy in Kenya is guided by the environmental management principles which are
aimed at restoring the environmental integrity through introduction of incentives and
encouragement of use of technology and scientific methods for soil conservation, among
others. The policy further requires fragile ecosystems to be managed and protected by
developing a comprehensive land use policy bearing in mind the needs of the surrounding
communities. The policy also requires zoning of catchment areas to protect them from
degradation and establishment of participatory mechanisms for sustainable management of
fragile ecosystems. The policy also called for development of procedures for co-management

and rehabilitation of forest resources while recognizing traditional management systems and
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sharing of benefits with contiguous communities and individuals. Lastly, all national parks,
game reserves, islands, front row beaches and all areas hosting fragile biodiversity are declared
as fragile ecosystems under the policy.

The policy recognizes that sustainable management of land based natural resources depends
largely on the governance system that defines the relationships between people, and between
people and resources. To achieve an integrated approach to management of land-based natural
resources, all policies, regulations and laws dealing with these resources need to be harmonized
with the framework established by the Environmental Management and Coordination Act
(EMCA Cap 387).

The policy also addresses land management on ecosystem protection (including wetlands).
Measures for protection are required for fragile ecosystems. The policy also calls for the
protection of watersheds, lakes, drainage basins and wetlands. The policy prohibits settlement
and agricultural activities in water catchment areas and calls for identification, delineation and
gazettement of all water courses and wetlands.

5.2.5 Wildlife Policy of 2011

The wildlife policy is aimed at promoting protection and conservation of wildlife in Kenya,
both in protected and non-protected areas. The policy is implemented by the Kenya Wildlife
Service (KWS). The proposed dredging project will need to be consistent with this policy.
Where wild animals will be disturbed during dredging within the delta, appropriate mitigation
measures must be implemented to minimize disturbance to wildlife.

5.2.6 Wetlands Policy of 2013

The wetlands policy is intended to promote protection of wetlands in Kenya. The policy sets
out strategic measures for the protection of existing wetlands in Kenya. The proposed project
has potential of impacting Koguta Wetland (Sondu Miriu Delta). It would be important to
undertake appropriate mitigation measures to minimize or avoid degradation of wetlands.

5.2.7 Occupational Health and Safety Policy of 2012

This policy is intended to protect safety and health of workers in work places. The proposed
dredging and sand harvesting project will provide employment opportunities to many workers
in various categories. The proponent will be expected to comply with the requirements of this
policy when engaging workers in various activities. The environmental management provides
mitigation measures that can be undertaken to ensure compliance with the requirements of this

policy.

5.2.8 The Kenya National Climate Change Response Strategy of 2010

This strategy provides measures that the Government of Kenya is taking to address issues
related to the impact of climate change on various sectors of the economy. The proposed
dredging and sand harvesting project will need to take onboard the effects of changing climate
in the country and apply applied climate change mitigation measures.

5.3 Environmental Guidelines
In line with the Kenyan Constitution, NEMA has developed a number of guidelines which are
part of a series of environmental management tools for environmental management under the
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Environmental Management and Coordination Act, CAP 387 of the Laws of Kenya. Below is
a highlight of the key project relevant guidelines;

5.3.1 National Solid Waste Management Strategy, NEMA, 2014.

NEMA developed the National Solid Waste Management Strategy in 2014 as a framework for
implementing the Vision 2030 flagship project. The Strategy establishes a common platform
for action between stakeholders to systematically improve waste management. It introduces a
new approach for improved waste management in Kenya to create wealth, employment and
reduce pollution of the environment. The proposed dredging and sand harvesting project is
anticipated to produce waste; the proponent will be required to manage waste as guided by this
strategy but in line with Waste Management regulations of 2006 and other relevant legislative
frameworks. In general, the project proponent should ensure waste management activities are
7R oriented, by Reducing; Rethinking; Refusing; Recycling; Reusing; Repairing and Refilling
waste.

5.3.2 Technical guidelines on the management of used oil and oil sludge in Kenya (NEMA,
2014)

The main objective of the guidelines is to ensure effective and efficient collection and
transportation systems for used oil. These guidelines target government agencies (responsible
for decision making, formulating policies and enforcing health and safety aspects of used oil
and oil sludge management in the country), small generators, bulk generators of used oil and
oil sludge, garages, used oil treatment plants, recycling and disposal facilities, and other
interested stakeholders. The Proponent is envisioned to use dredger machinery which will
require servicing hence producing used oil. These guidelines provide direction on safe
management of used oil and oil sludge in Kenya and are a main regulatory reference material
for management of used oil in Kenya and hence will be used as a key reference point to create
awareness on hazards associated with handling used oil and to provide guidance on
infrastructure for management of used oil.

5.3.3 National sand harvesting guidelines, 2007
These Guidelines apply to all sand harvesting activities in Kenya. This is deemed key to ensure
sustainable utilization of the sand resource and proper management of the environment.

a) The Guidelines establish the Technical Sand Harvesting Committee (TSHC) whose main
mandate is to be responsible for the proper and sustainable management of sand harvesting
within the County, designate sand harvesting sites, ensure that sand dams and gabions are
constructed in designated areas, designate sand transportation roads, ensure EIA/EA are
undertaken, undertake dispute resolution, fix minimum sand prices, monitor restoration of sites
and allocate areas to the Riparian Resource Management Association (RRMA).

b) The Guidelines further establish a Riparian Resource Management Association (RRMA)
which comprises community leaders with the mandate to require EIA before sand harvesting
operations start, annual environmental audits, sustainable management, provide access to sites,
collection of revenues to be employed in rehabilitation of sites and revenue sharing with the
community.
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c) It places responsibilities on sand dealers and transporters to comply with the Guidelines and
the law.

d) It identifies the social impacts of sand harvesting and bans child labour, requires fair wages,
the organization of loaders for self-regulation and establishes a revenue sharing mechanism.

e) It requires sand harvesting to occur in designated areas only and under an environmental
management plan.

f) The said guidelines provide for Farm, Lakeshore/Seashore and Riverbed sand harvesting as
follows: it shall not exceed six (6) feet in depth, on-farm sand harvesting must be carried out
at designates sites with a buffer zone of at least 50 metres from the riverbanks or dykes for,
restoration will be undertaken concurrently with harvesting and under guidance from the
Technical Sand Harvesting Committee, open-cast harvesting is recommended and underground
tunneling must employ appropriate extraction technology to safeguard human safety.

g) Riverbed sand harvesting is banned on riverbanks, must be carried out in designated sites,
must retain adequate reserves of sand to ensure water retention and maintain a buffer zone of
100 metres from any infrastructure.

h) The Guidelines require any person who wishes to remove and/or transport sand to obtain a
written approval from the District Environment Officer, NEMA.

i) The Guidelines bar harvesting or transporting sand during the night.

It is expected that the Proponent’s dredging and sand harvesting activities will be conducted in
line with respective legal requirements and guided by these sand harvesting guidelines.

5.4 National environmental legal framework

The Republic of Kenya has numerous statutes that guide environmental management and
conservation in the country. Most of these statutes are sector specific and cover a wide range
of issues including public health, soil conservation, protected areas conservation, endangered
species, public participation, water rights, water quality, air quality, excessive noise control,
vibration control, land use, among others. The relevant legislations are described in the
following sections.

5.4.1 Environmental Management and Coordination Act (EMCA, Cap 387)

Part Il Article 3 of EMCA, Cap 387 states that every person is entitled to a clean and healthy
environment and has the duty to safeguard the same. To achieve this goal, the projects listed
under the Schedule No. 2 of EMCA must be subjected to Environmental Impact Assessment
(EIA). The aim of EIA is to reduce negative environmental outcomes of the listed projects by
implementing mitigation measures. The proposed project falls within the Second schedule and
must therefore comply with EMCA requirements in as far as EIA is required. There are several
other regulations that have been formulated within the framework of EMCA, that are applicable
to the proposed project.
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Under EMCA, NEMA has gazetted legal tools that govern conduct of EIAs and general
environmental protection. The Proposed dredging and sand harvesting project has been
screened against these tools with results outlined below.

5.4.1.1 EMCA (Environmental Impact Assessment and Audit) Regulations, 2019

189. The Environmental (Impact Assessment and Audit) Regulations provides ESIA process
for preparation of the EIA Project or Study Reports that have to be submitted NEMA for review
and issuance of EIA License. The regulations provide details on the aspects to be evaluated
and ESMPs and Monitoring plans to be prepared. The proposed project must comply with the
requirements of the regulations that also include conducting regular monitoring and annual
audits. The project requires an EIA license from NEMA before commencement of any activity

5.4.1.2 EMCA (Water Quality) Regulations, 2006

The EMCA (Water Quality) Regulations, 2006 apply to water used for domestic consumption,
industrial, recreation, fisheries, wildlife and irrigation, among others. The proposed project will
need to comply with the requirements of this regulation to ensure water sources of the lake and
river are protected from pollution. The regulation prohibits pollution of water bodies and
requires that all substances discharged into the water bodies should meet the effluent discharge
standards set under the Third Schedule of the regulation.

5.4.1.3 EMCA (Conservation of Biological Diversity and Resources, Access to Genetic
Resources and Benefit Sharing) Regulations, 2006

The EMCA (Conservation of Biological Diversity and Resources, Access to Genetic Resources
and Benefit Sharing) Regulations, 2006 provides that no person shall engage in any activity
that may have an adverse impact on any ecosystem; may lead to the introduction of any exotic
species or to unsustainable use of natural resources, without an Environmental Impact
Assessment License issued by the Authority under the Act. The regulation requires NEMA in
consultation with the relevant lead agencies, to impose bans, restrictions or similar measures
on the access and use of any threatened species to ensure its regeneration and maximum
sustainable yield. The proposed dredging and sand harvesting project is in a sensitive
ecosystem which will need to be protected as per the requirements of this regulation.

5.4.1.4 EMCA (Waste Management Regulations, 2006)

The Waste Management Regulations are basically aimed at streamlining the handling,
transportation and disposal of various types of wastes. The broad goal of the regulations is to
protect human health, wildlife and the environment. The regulations will be critical during the
dredging exercise when various dredged materials and other wastes will be generated. Since
there will be both ordinary and hazardous (used oil and hydraulic fluid) wastes generated, the
Proponent will be expected to engage a NEMA registered/approved waste collection firm to
manage the transportation and disposal of waste.

5.4.1.5 EMCA (Wetlands, River Banks, Lake Shores and Sea Shore Management)
Regulations, 2009

The Environmental Management and Co-ordination (Wetlands, River Banks, Lake Shores and
Sea Shore Management) Regulations, 2009 applies to all wetlands in Kenya whether occurring
in private or public land.
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The objectives of the regulations are to provide for the conservation and sustainable use of
wetlands and their resources. The project area will be near Koguta Wetland. This is considered
valuable wetland that needs to be protected.

5.4.1.6 EMCA (Noise and Excessive Vibration Pollution Control) Regulations, 2009

This regulation prohibits generation of excessive noise and vibration in habited areas. These
Regulations determine the level of noise that will permissible in particular during the dredging
process, the following factors will be considered:

= Time of the day;

= Proximity to residential area;

= Whether the noise is recurrent, intermittent or constant; and
= The level and intensity of the noise;

5.4.1.7 EMCA (Air Quality) Regulations, 2014

The objective of this regulation is to provide for prevention, control and abatement of air
pollution to ensure clean and healthy ambient air. It provides for the establishment of emission
standards for various sources, including as mobile sources (e.g. motor vehicles). The Proponent
will be required to observe the limits for Air Quality as provided in:

Schedule 1 — Ambient Air Quality Tolerance Limits

5.4.2 Mining Act, 2016

The Mining Act establishes a licensing regime which confers mineral rights to large scale,
small scale and artisanal miners. The first two have different licenses for different phases of
mining operations which are issued by the Cabinet Secretary on the advice of the Mineral
Rights Board. The licenses have conditions that incorporate technical, reporting, local content,
safety, environmental and other terms that must be complied with. Artisanal mining is
authorized by the County Director of Mines on the recommendation of the Artisanal Mining
Committee.

By virtue of Legal Notice No. 67 of 2017 and s. 6 (1) of the Mining Act, sand is vested in the
government like other natural resources such as fisheries, minerals, geothermal resources,
renewable energy sources, water and public forests. Under the Mining Act sand is vested in the
government despite the ownership of the land where it is found. This is consistent with the
Constitution and particularly Article 62(3) which vests minerals in the national government.

The Proponent will need to obtain sand harvesting/mining license from the government.

5.4.3 The Fisheries Management and Development Act, 2016
The Fisheries Management and Development Act provides the framework for the development,
management, exploitation, utilization and conservation of fisheries and for connected purposes.

The project area is located off the shores of Lake Victoria, which supports a thriving fishery
and local livelihoods.

The Proponent will have to implement measures to minimise pollution of the lake by dredging
activities which would degrade water quality and affect fisheries.
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5.4.4 The Wildlife Management and Conservation Act 2013

The Wildlife and Conservation Act deals with the conservation and management of wildlife in
Kenya. The Act provides that wildlife should be conserved to yield optimum returns in terms
of cultural, aesthetic, scientific and economic benefits. The Act requires that full account be
taken of the interrelationship between wildlife conservation and land use. The Act controls
activities within the national parks, which may lead to the disturbance of wild animals.
Unauthorized entry, residence, burning, damage to objects of scientific interest, introduction
of plants and animals and damage to structure are prohibited under this law.

The proposed dredging and sand harvesting project is located in a wildlife rich area including
hippos, birds and other herbivores.

5.4.5 The Water Act 2016

The Water Act No. 43 of 2016 was assented to on 20th September 2016. The new Act repealed
the water Act 2002. The Act provides for the establishment of the Water Resources Authority
(WRA) who have the responsibility to regulate the management and use of water resources.
The Act provides for the regulation, management and development of water resources and
water and sewerage services in line with the Constitution. The enactment of this law aimed at
aligning national water management and water services provision with the requirements of the
Constitution of Kenya 2010 particularly on the devolving of water and sanitation services to
the county governments.

The Act stipulates that a permit shall be required in all cases of proposed diversion, abstraction,
obstruction, storage or use of water, with minor exceptions relating to use for domestic
purposes (Section.36). A person shall not throw, convey, cause or permit to be thrown or
conveyed, any rubbish, dirt, refuse, effluent, trade waste or other offensive matter or thing into
or near to any water resource in such manner as to cause, or be likely to cause, pollution of the
water resource.

5.4.6 The County Governments Act 2012

The promulgation of the 2010 Constitution brought about devolution and the setting up of
County Governments. This Act provides for the roles and functions of the County Government.
The County Government will be in charge of all development activities within the County, as
such will be a major stakeholder for the proposed project. The Proponent will be expected to
carry out implementation of the project in consultation with the County Government of the
respective counties of Homa Bay and Kisumu.

5.4.7 Occupational Safety and Health Act 2007

The Act provides for protection of workers during the dredging exercise. This Act will provide
some of the mitigation measures for any negative impacts in particular those concerning the
workers within the dredging area. Section 17 of the Act further highlights the importance of an
employer or in this case the Proponent to ensure the health and safety of persons other than
his/her employees. As such this Act also ensures the inclusion of community health and safety
in this ESIA.
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5.4.8 The Public Health Act (Chapter 242) of Revised Edition 2012

The Public Health Act (Chapter 242) is an Act of Parliament that provides for securing and
maintaining good health of citizens. The Act contains directives that are focused on ensuring
protection of human health. There are provisions within the Act that deal with water, air and
noise quality as they pertain to human health.

An environmental nuisance includes the emission from premises of waste waters, gases and
smoke which could be regarded as injurious to health. The owner and/or occupier of premises
responsible for such nuisances are liable to prosecution under the Act. The proposed dredging
and sand harvesting project has potential pollution risks related to water and air. The Proponent
will need to ensure that air and water pollution is controlled and does not affect people living
around the project area.

5.4.9 The Environment and Land Court Act, 2011

This is an Act of Parliament to give effect to Article 162(2) (b) of the Constitution to establish
a superior court to hear and determine disputes relating to the environment and the use and
occupation of land. The Environment and Land Court is one of the Courts contemplated by
article 162(2). It is a Superior Court and has the same status as the High Court. The court is
established under section 4 of the Environment and Land Court Act No. 19 of 2011. It has
jurisdiction to hear any other dispute relating to environment and land.

The jurisdiction of the court is provided under section 13 of the Act. The Court has original
and appellate jurisdiction to hear and determine all disputes in accordance with Article 162(2)
(b) of the Constitution and with the provisions of the Act or any other written law relating to
environment and land. The court has powers to deal with disputes relating to land
administration and management. The court is also empowered to hear cases relating to public,
private and community land and contracts or other instruments granting any enforceable
interests in land. The court also exercises appellate jurisdiction over the decisions of
subordinate courts or local tribunals in respect of matters falling within the jurisdiction of the
Court. The court further exercises supervisory jurisdiction over the subordinate courts, local
tribunals, persons or authorities in accordance with Article 165(6) of the Constitution.

5.4.10 Community Land Act 2016

The Community Land Act, No. 27 of 2016 came into force on 21 September 2016. The Act
aims at: 1. Giving effect to Article 63 of the Constitution of Kenya, 2010 which provides for a
classification of land known as community land. To this end, the Constitution provides that
community land shall vest in and be held by communities. 2. Providing for;

= The recognition, protection and registration of community land rights.

= The management and administration of community land.

= The role of county governments in relation to unregistered community land and related
matters.

The Act repeals the Land (Group Representatives) Act (Chapter 287 of the Laws of Kenya)

and the Trust Lands Act (Chapter 288 of the Laws of Kenya). This project shall uphold the

requirement of all the relevant land legislations, involving key administrative stakeholders and

the affected parties (i.e. the community) facilitating in coexistence with the surrounding
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community. Most of the land within the delta is community land. Community consultations
and consent will be critical during the dredging period.

5.4.11 The National Land Commission Act, 2012 (No. 5 of 2012)

The National Land Commission of Kenya is an independent government commission whose
establishment was provided for by the Constitution of Kenya to, amongst other duties, manage
public land on behalf of the national and county governments, initiate investigations into
present or historical land injustices, recommend appropriate redress, monitor and have
oversight responsibilities over land use planning throughout the country. It was officially
established under The National Land Commission Act, 2012.

The mandate of the National Land Commission is drawn from the National Land Policy of
2009, Constitution of Kenya 2010, National Land Commission Act, 2012, the Land Act 2012
and the Land Registration Act of 2012. Under the National Land Commission Act, the
Commission shall among other duties monitor the registration of all rights and interests in land
and ensure that public land and land under the management of designated state agencies are
sustainably managed for their intended purpose and for future generations. Also, the
commission is required to manage and administer all unregistered trust land and unregistered
community land on behalf of the county government and develop and encourage alternative
dispute resolution mechanisms in land dispute handling and management. The Commission is
also required in consultation and cooperation with the national and county governments, to
establish county land management boards for the purposes of managing public land. This Act
is extremely important since the project area is in default management of the NLC.

5.4.12 The Kenya Maritime Authority Act, 2012
KMA under the Incorporation Order is responsible for Port and Flag State implementation of
various international instruments relating to maritime transport.

The Regulatory role of KMA therefore aims to broaden and modernize the institutional and
legal framework for the implementation of maritime safety, security and the preservation of
the aquatic environment. These dredging works have safety implications on navigation at the
water body as well as potential pollution which KMA has a direct oversight obligation as
follows:

= National maritime legislation i.e. the KMA and the Merchant Shipping Acts remain the
primary tools for attaining international standards in safety and security and the
preservation of the marine environment. Only through such regulations can the
Government enforce international maritime conventions, especially those emanating from
the International Maritime Organization (IMO). Such rules and regulations are also relevant
for the implementation of national maritime safety, security and marine environment
conventions /programmes.

= KMA is the designated national competent oil spill authority responsible for the
development and provision of guidelines for the management of oil spills in the maritime
environment. Under Section 5 (i) of the Act, KMA is required to enforce safety of shipping,
including compliance with construction regulations, maintenance of safety standards and
safety navigation rules.
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6. CONSULTATION AND PUBLIC PARTICIPATION

6.1 Overview

The need for public involvement in development projects is in the Constitution particularly
pertinent in the context of Article 35 of the Constitution of Kenya which, provides that ‘every
citizen has the right of access to information held by the state; and information held by another
person and required for the exercise or protection of any right or fundamental freedom’. This
is further set out in EMCA 1999 (Amended 2015). Community consultation and participation
ensures that project stakeholders are part and parcel of the proposed development and in so
doing ensures the sustainable management of resources. Evidence shows that projects that are
subjected to a consultative and public participation process acquire higher level of acceptance
and accrue benefits to a wider section of the society.

6.2 Aim of the Stakeholder Consultations
The aim of the public consultation process was to:

= Inform all the stakeholders about the proposed project and carry out public sensitization on
the project, provide information on the potential impacts and proposed mitigation measures
to eliminate or reduce these impacts;

= Collect additional socio-economic baseline data/information on the project area
environment;

= Provide an opportunity to all the stakeholders in the project area to give comments, raise
issues and concerns pertaining to the proposed project and allow for the identification of
project alternatives, mitigations and implementation strategies and recommendations;

= Emphasize the importance of having all stakeholders being involved in the project
implementation process.

6.3 Consultation Methodology
Questionnaires were prepared and administered to the public and to institutions identified
during mapping of stakeholders. Stakeholder consultations were carried out between Friday
9th July, 2020 and Thursday 22" July, 2021. Copies of the filled questionnaires are annexed
to this report under Appendix V.

The study employed three main methods of consultations to get the data presented in this report.
These are:

= Meetings and discussions with Key Stakeholders;
= Questionnaire administration and interviews;
= Convening of Public Consultation Meeting within the project area.

6.4 Focus Group Discussions (FGDs) and Public Consultation Meetings (PCMs)

Due to the COVID -19 pandemic, the consultant had put in place safety and precautionary
measures to ensure the safety of both experts and the project stakeholders. This was guided by
the NEMA guidelines on conducting of public consultation for EIA, EA and SEA during the
pandemic.
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The venues of the meetings were identified around the project area; where a total of 2 FGDs
and 3 PCMs were carried out during the study process as shown in the table below:

Table 2: FGDs and PCM’s schedule

# | Venue County Target Group Date

1. | Rakwaro Chief’s Homa Bay | FGD for Lead agencies Fri, 9" July 2021
Camp

2. | Rakwaro Chief’s Homa Bay | PCM for Wangchieng’ Wed, 14" July 2021
Camp Location

3. | West Nyakach Kisumu PCM for West Nyakach Wed, 19" August
Community Hall and Thurdibuoro Locations | 2020

4. | Kobuya Chief’s Office | Homa Bay | PCM for Kobuya Location | Wed, 21% July 2021

5. | Rakwaro Chief’s Kisumu FGD for Lead agencies Thur, 22" July 2021

The meetings were facilitated by the Chiefs and Assistant Chiefs of the area where the project
was to be implemented.

Minutes of the discussions at the FGDs and PCMs were recorded and form part of this ESIA
Study Report. During the meetings, the proposed project was elaborated to the participants
through a presentation that was conducted in Kiswahili to ensure participants understood all
the issues related to the project. An interactive questions and answers session took place during
the PCM immediately after the presentation on the proposed project. Participants finally filled
in feedback forms/questionnaires. The questionnaires have been included in Appendix V while
Minutes of Public Consultation Meeting and attendance register are provided in Appendix V.
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Plate 7: Site Visit with Lead Agencies on 9t July 2021
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Plate 8: PCM for Wangchieng’ Location Homa Bay County

Plate 9: PCM for West Nyakach and Thurdibuoro Locations in Kisumu County
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6.4.1 Consulted Parties

The respondents were identified through simple random sampling technique. Most of those
interviewed were also victims of the perennial flooding within the lower Sondu Miriu River
and had prior knowledge of the proposed project. The public survey focused around economic,
social, safety, health, environmental and welfare issues. Those interviewed were welcoming of
the project since in their opinion, the project will create reduce the flooding of their lands
currently experienced in the area in addition to improving their livelihood since most of them
are fishermen and depend on access to the lake.

6.4.2 Summary of Responses
This section presents a brief compilation of the responses obtained from those interviewed.

6.4.3 Perceived Positive Impacts
Respondents acknowledged that the project will have some positive impacts which they
enumerated as below:

= Improved navigation within the lake and the river;

= Control flooding in Sondu Miriu River Delta;

= Improved social amenities i.e. schools and hospitals due to reduced flooding;
= Creation of temporary employment;

= Increased living standards through economic empowerment;

» Reduced deaths and water borne diseases;

= Improved education since students can now attend school during long rains;
= Economic empowerment from sand harvested;

= Farming and other economic activities can resume uninterrupted by floods; and
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Reduced flooding hence minimizing human wildlife conflict due to the migration of

wildlife during flooding

6.4.4 Perceived Negative Impacts

Majority of the people whose opinion was obtained during the ESIA consultations had no
objection to the implementation of the project but agreed that the project has potential gains
and costs. The negative impacts perceived by respondents have been highlighted in the
subsequent section.

Increased oil spillages leading to water pollution during the servicing of the dredger;
Increased cases of COVID 19 and STIs due to increased interaction;

Civil unrest-competition in sharing of revenue between the two counties;

Increased water turbidity leading to extinction of certain animal and fish species;

Foreign interference with the community members;

The project will affect breeding sites and fish breeding patterns;

Vibration from the machines will make fish travel far away this will reduce the daily
livelihood of the area;

Increased school drop outs due to availability of jobs;

Interference with the natural habitats e.g. the catfish which thrive so well in muddy
environment; and

Air pollution from the smoke emitted from the dredging machine.

The respondents urged the proponent to look into the following issues to mitigate the negative
impacts of the project:

Ensure regular service of the dredger and the waste oil to be collected by a NEMA licensed
oil transporter;

Adhere with the fisheries Act;

Create a taskforce and work with key stakeholders;

Use the silt dredged to fill in the galleys created during sand harvesting to reclaim back the
land;

Only operate during the day with minimal noise;

Building dykes to act as a long term solution to the floods;

CSR of the road network and the affected schools from revenue that will be generated from
sand;

More sensitization to the community members about the proposed project;

Ensure the fish breeding grounds are protected; and

Sand harvested should be used to benefit the community

The table overleaf presents an analysis of some of the Key Stakeholder Questionnaires and
PCM Feedback Forms. The Key Stakeholders and Feedback Forms filled in by PCM
respondents are placed in Appendix V.
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Table 3: Analysis of Stakeholder and PCM Participant’s Feedback

Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
Cosmas Ouma Homa Bay 27167280 | 0712022946 | Environment Positive aspects
County officer e Improved navigation within the lake and the river
Government e Control flooding in Sondu Miriu River
e Improved social amenities i.e. schools and hospitals due to reduced
flooding
Concerns
¢ Increased oil spillages during servicing of the dredger
e Increased cases of COVID 19 due to increased interaction and STIs
e  Civil unrest-competition in sharing of revenue from the two counties
Suggestions
e Ensure regular service of the dredger and the waste oil to be
collected by a NEMA licensed oil transporter
e Adhere with the fisheries Act
Donald Koech Rachuonyo - 0724592852 | SNR Assistant Positive aspects
North Sub County e It will lessen the impacts of floods in the area
County Commissioner .
Suggestions
e  Ensure the community is well sensitized.
George Okoth Homa Bay - - County Director | Positive aspects
County of Fisheries e It will improve navigation of fishing boats;
Fisheries e It will make landing at the beach by boats easier.

Suggestions
o Identify proper site for disposal of dredged materials;
e Engage local non skilled labourers.
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Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
Benta A. Moses Kobuya Primary | 9794466 0724365895 | Head Teacher Positive aspects
School, Homa ¢ Reduced flooding;
Bay County e Will reduce displacement of communities to occupy school
compound;
Suggestions
e The byproducts should be used to build schools and other amenities;
¢ Involve the community.
Peter A. Obilo Kobala Primary | 13811962 [ 0725980241 | Head Teacher Positive aspects
School, Homa ¢ Reduced flooding;
Bay County e  Will reduce displacement of communities to occupy school
compound;
Suggestions
e The byproducts should be used to build schools and other amenities;
e Involve the community.
Walter N. Owino Osodo Primary | 6371218 0723951938 | Head Teacher Positive aspects
School ¢ Reduced flooding;
e  Will reduce displacement of communities to occupy school
compound;
Suggestions
e Harvested sand should be used to backfill the gullies;
e Construct classrooms, pit latrines and safe water points.
Wyckliffe Raore Sangorota 25236201 | 0726461589 | In-Charge Positive aspects

Otieno

Health Centre

e Reduced water bourne diseases;
e It will ensure roads are passable and social amenities are accessible;

Suggestions
e Improve road network in the area;
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e The community should be able to benefit.
8 Steve Oyoga Chuowe 27078430 | 0711210231 | Nurse In Charge | Positive aspects
Dispensary ¢ Reduced flooding;
Suggestions
e Construct public toilet to manage fecal-oral infections.
9 Daniel Gaya Osodo Mixed 16092975 | 0721467540 | Principal Positive aspects
Onyango Secondary ¢ Reduced flooding;
School e  Will reduce displacement of communities to occupy school
compound;
Suggestions
e Use the harvested sand within the community to benefit them;
e Use local labour.
10 | Daniel O. Okuta Rachuonyo 22421905 | 0729580162 | Fisheries Officer | Positive aspects
North Sub e Conserve the ecology of the lake;
County e Create jobs for the locals;
Fisheries e Enhance movement of larger vessels in the area;
e The project will help minimize environmental degradation of the
lake.
Suggestions
e Carry out water quality analysis;
11 | Philip Juma Baraza | Kengen, Sondu | 21192463 | 0724455061 | Chief Positive aspects
Miriu Environmental e It will improve navigation;
Hydropower Scientist — e Reduce sediment load;
Station Western Region | ¢ Provide temporal jobs;
[ ]

Mitigate perennial floods.
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Stakeholder
Name

Organization/
Location

ID No.

Telephone

Involvement or
Role in Project

Stakeholder Interest, Goals, and Concerns

Suggestions

Adhere to the provisions of the National Sand Harvesting
Guidelines, 2007;

County governments to replicate dredging along upper Sondu Miriu
River, promote conservation and enhance awareness on sustainable
land use practices.

12

Damiacus osano

Kobuya East

12505876

0721553899

Chief

Positive aspects

Dip water will provide space for aquaculture
Reduce migration to higher grounds during flooding
Will stop crops from being submerged during floods

Concerns

Might kill animals inside the water
Increased water turbidity for the animals
Will interfere with alluvial soil

Suggestions

Experts should be brought on board

13

Pancras oyieng’

Kobuya East

6008282

0726012742

SNR. Ass. Chief

Positive aspects

Reduced overflow /flooding in the surrounding
Universal gain without discrimination from all negative effects
Creation of employment

Concerns

Disturbances to our aquatic life and destruction of habitat
Foreign interference with the community members

Suggestions

Have project alternatives
Use of modern machines
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project

e Deposit the silt to gullied farms

14 | Emily Achieng YEBO Africa 32103938 | 0714687752 | Water and Positive aspects

environment e Increased environmental conservation
officer e More income to the community hence improved livelihood
e Improved agri-business
Suggestions
e Dredging the river should be 7km to the shoreline, 30m wide and
5m deep.
15 | Willys Okeyo Aluora Makare | 20401885 | - Chairman Positive aspects
Omullo CBO e Flood control
¢ Increased food production
e Increased living standards through economic empowerment
Concerns
e Qil spills, noise pollution and water pollution
e Fish production affected
Suggestions
o Create a taskforce and work with key stakeholders
e Adaptation and mitigation measures to be put in place towards
achieving the desired goal
16 [ Joseph Were BMU 22728570 Chairman Positive aspects

e Easy management of the beach businesses

Concerns
e Oil spillage will reduce the oxygen intake for the fish

Suggestions
e Sand harvesting to continue
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
17 | Licha Onyango BMU Rakwaro | 11215158 | 0700225011 | member Positive concerns
Dan ¢ Reduced flooding along the river
e Reduced deaths and water borne diseases
e School term dates not interrupted
e Creation of job opportunities
Concerns
e The project will affect breeding sites and fish breeding patterns
e Fishermen may resort to other economic activities
e Reduced fish, reduced income
Suggestions
e Use the silt dredged to fill in the galleys created during sand
harvesting to reclaim back the land

18 [ Erick Orinda Kobuya West 13790416 | 0721888009 | Political leader | Positive concerns
e It will improve the levels of human around the locality
e Reduced migration during flooding
¢ Improved economic standards
¢ Reduced handouts given to the locals by political leaders.

19 | George Odhiambo | Kobuya West 20972615 | 0726525487 | Ass. Chief Positive concerns

Otieno

¢ Reduced floods

e Provide clean water for domestic use
e Unity among the community

e Provision of job opportunities
Concerns

o Interference of the environment and old persons
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e May interfere with most useful natural resources which are most
useful to the community.
20 | Molline Akuku BMU- 0728479657 | Member Positive concerns
Wikawere e Clean and safe environment
e Improved education since students can now attend school during
long rains
e Economic empowerment from sand harvested
e clean and safe environment
e Improved education since students can now attend school during
long rains
e Economic empowerment from sand harvested
Concerns
e Vibration from the machines will make fish travel far away this will
reduce the daily livelihood of the area
Suggestions
e Only operate during the day with minimal noise
21 | Francis Ombura Kobuya East 1542910 0717287526 | Clan Elder Positive aspects
Adero e Control of floods
e Improvement of socio-economic activities especially farming
e Real economic development
22 | Reuben Ongus Kobuya West 21945400 | 0701353929 | Spiritual Leader | Positive aspects
e Filling of the galleys caused during sand harvesting by the silt from
the lake
e Reduced flood and soil erosion
23 | Joan Adongo Kobuya East 36422543 | 0711611050 | Community Concerns
Member ¢ Increased school drop outs due to availability of jobs
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e The proponents will be able to pay the community good money
since the sand belongs to them

24 | Dimo Lawrence Kobuya East 8628293 0788557649 | Opinion leader Positive aspects
e Auvailability of clean water for domestic use
e End of perennial floods in the area
e Local job creations when the project will start
Concerns
¢ Interference with the natural habitats eg the catfish which thrive so

well in muddy environment

¢ Interference with the farming activities in some areas
Suggestions
e Building dykes to act as a long term solution to the floods

25 | Simion Mbura Wangchieng’ 1541847 0716002183 | Village elder Positive aspects
e Improved livelihoods
Concerns
e Fish deaths due to oil spillage

26 | Romanus ogembo | Kobuya East 2245437 0728348301 | Secretary Positive aspects

ogana Wangchieng’ e Social impact improved due to the smooth flow of the river into the
Spiritual CBO lake

e Improved agriculture

27 | Joseph Ogolla Wangchieng’ 154022 0726747917 | Opinion leader | Positive aspects

Oseko

e Improved livelihood
e Improved fish catchment later when the lake waters are deep
¢ Reduced floods in Osodo area

Concerns
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e Oil spillage resulting to increased fish deaths
e Fear of the dredging contractor not giving back to the community.
28 | Maurice Juma Kobuya East 7950881 0729456782 | Farmer Positive aspects
Okwaro e Creation of jobs
e Promotion of unity and good relationship among community
e Improved living standards for the community members
Concerns
e Environmental pollution
e Economic activities interference
e Disturbances by the people living around
29 | Hellen Atieno Wangchieng’ 5899957 0717629655 | Opinion leader | Positive aspects
Rudolph e Reduced flooding disaster
e Improved agriculture
¢ Reduced family/social impacts of families who run away for shelter
in the upper lands
30 | Elias Dulo Wangchieng’ 1540040 0722835747 | Farmer Positive aspects

e Improved ecology
e Minimized perennial displacement of people
e Reclamation of the farm lands hence increased yield

Concerns

e Fishing activities affected
¢ Increased noise from the dredging machine

Suggestions

e CSR of the road network and the affected schools from revenue that
will be generated from sand.
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
31 | Collins Otieno Kobala 22518894 | 0726736418 | Farmer/Opinion | Positive aspects
Agira leader e Humble breeding sites for aquatic life
e Eradicate flood problems
e Source of temporary employment t the locals
e Farming and other economic activities can resume uninterrupted by
floods.

Concerns
e Temporary disturb aquatic life
e CSR to the community must be implemented.

32 | Dan Oywana Kobuya East 14550401 | 0705097618 | Farmer Positive aspects
e Living things will benefit intensively as they will not be interfered

with

e Reduced migration to higher grounds
Concerns
¢ Dredging may affect the marine life negatively

33 | Dan Agallo Wangchieng’, 6600180 0728161732 | Opinion leader | Positive aspects

Kobala e Reduced flooding

e The economic activities will pick up
e Easy school learning
Concerns
e Interfered fish breeding zones hence scarcity of fish
e Cases of oil spillage
e Increased water borne diseases since the water will be dirty
e Fishing disruption
Suggestions
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e Ensure the proponent dredges as suggested in the parliamentary
report
34 | Onyach Oyugo Kobuya 1542905 0711678958 | Village elder Positive aspects
e Reduced flooding hence minimizing the migration of wildlife
e Relief from expensive repairs, migration to safe grounds
e Limited threats to our animals and human beings
Concerns
e Foreign influence in the community
e Lack of enough knowledge of the new project
35 | Awuor Wickliffe Wangchieng’, 22729175 | 0718763222 | Business Positive aspects
Omondi Kobala community e Improved conditions for fish and other aquatic life
e Improved livelihoods among community members
Concerns
e Some aquatic life may perish in the process
¢ Increased noise from the dredging machine
e Mismanagement of received benefits of the project
Suggestions
e The programme should be extended upstream to Nyakwere Bridge
for its effectiveness
36 | William Odhiambo | Wangchieng’, 33093783 Ass. Secretary Positive aspects
Kajiei e Improved fish catch later after dredging

Concerns

e Qil spillage hence oil pollution
e Ensure good interaction of the ship workers and the community at
large.
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
37 | Samson Ongus Wangchieng’, 1529245 0720961814 | farmer Positive aspects
Kobala e Breeding areas will be better after dredging
¢ Reduced over flooding and displacement of people along the
riparian
e Farmlands will now be used for agriculture
Concerns
e Fish and lake animals will be affected during dredging
¢ Noise and water pollution to the environment
e Fish breeding areas will be affected
Suggestions
e Dredging should be the primary goal and sand harvesting is the
secondary benefit
38 | Benson Okello Wangchieng’, 11231033 | 0717937620 | Business man Positive aspects
Dudi Rakwaro e Reduced perennial flooding
e More time will be spend with families since there will be no
displacement
e Farmers can now farm
Concerns
e May affect fish business as the process continues
Suggestions
¢ Dredging should first take place then sand harvesting later.
39 | Joseph O. Amuom | Wangchieng’, 0988675 098867510 Pastor Positive aspects
Rakwaro e Improved economic status

Concerns
e Direct access of water to the community should be addressed
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
Suggestions
¢ Dredging should take place to the expected standards.
40 [ Ros-Silvia Achar | Wangchieng’, 8468798 0714224531 | Opinion leader Positive aspects
Kamwala e Reduced fear of flood
e Reduced diseases that are flood/water related
e The community will benefit from the sand mining
Concerns
¢ If incase the operations will take place at night it will interfere with
the animals
e Reduced fish catch
41 | Charles P. Komala | Wangchieng’, 1532630 0726747932 | Pastor Positive aspects
Kamwala e Reduced water flow back
¢ Reduced camping in schools during flooding
¢ Unnecessary movement that will affect economic activities will be
reduced
Concerns
e The aquatic environment of the water animals will change
e Increased turbidity
e Reduced fishing along the shoreline of the lake
42 | Lawrence Osano Wangchieng’, 34712466 | 0769517076 | Community Positive aspects
Kobala member e Improved ecology of the area

e Reduced displacement of people during floods
e Improved farm productivity

Concerns

e Noise from the dredger
e Stoppage of economic activities such as fishing.
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
Suggestions
e Improve the road network and the schools in the area
43 | Pius .R. Awich Wangchieng’, 1545394 0725389242 | Community Positive aspects
Kamwala Opinion leader | ¢  Normalcy will be achieved
e Improved agricultural harvesting since the farm lands will be
reclaimed back
Concerns
e Pollution of the area
e It may interfere with the aquatic life
Suggestions
e Dredge 12km not 7km
44 | Joseph Gaya Wangchieng’, 9636615 - Chairman Positive aspects
Kajiei e Improved fish catch later after dredging
YEBO Africa Concerns . .
¢ Qil spillage hence oil pollution
Suggestions
e Ensure good interaction of the ship workers and the community at
large
45 [ Jacob Onyango West Nyakach 6600603 0720858109 | Chief Positive aspects
Otieno e This will enable the water easy flow into the lake thereby checking

the flood menace which has for a long time affected the residents
e Human wildlife conflicts will be addressed if channeling is done

properly

Concerns
o It will affect the water sage since most of the water will be dirty.
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
46 | Jairus Onyango Thurdibuoro 20689206 | 0718244188 | Ass. Chief Positive aspects
e It will control more floods
¢ Reduced water borne diseases e.g. bilharzia
Concerns
e Reduced fish
Suggestions
e Ensure proper mitigation measures are put in place to reduce
negative impacts of the dredging.
e The sand harvested should be partly given to the community at a
reduced price
47 | Seth Agwanda Nyongong’a 9927321 0725699682 | Ass. Chief Positive aspects
e Improved water flow
e Creation of employment during the project
Concerns
e Oil spillage
e Noise from the dredger
Suggestions
e Ensure incase used oil is transported by licensed waste oil
transporters
e More sensitization to the community members about the proposed
project
48 County 21103304 Fisheries Positive concerns
Government of Officer- e Ease fishing activities in the lake
Kisumu Nyakach Sub ¢ Reduced flooding In the lower areas of Nyakach
County e People will have canal to do irrigation in their farms

Concerns
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e The fishing grounds will be affected.
Suggestions
e Reduce cultivation near the river banks
e Afforestation and soil cover near the river banks should be improved
e Ensure the fish breeding grounds are protected.
49 [ Reagan Otieno West Nyakach 27059870 | 0705528579 | Ass. Chief Positive aspects
e Reduced flooding
e Agriculture will be effective
Suggestions
e Diking along Sondu Miriu River
50 | Fibi Auma Obongo | Thurdibuoro, 0943632 0792955690 | Community Positive aspects
West Koguta Member e Prevention of flooding
e It will impact positively to the family life of people
e It will prevent the displacement of families that was happening
during the flood periods.
51 | James Okeyo Committee 6151028 0710768447 | Chairman Positive aspects
Abeka Floods, Disaster e Increased food security
and e Improved health status because water borne diseases will be reduced
Environment e People won’t cut down trees to re-build fallen down trees
e Improved academics
e Enhanced economic income
Suggestions
e Cover a longer distance more than 7km
e Have gabions along the river banks to prevent future soil erosion
52 | Moses Abraham Civil Society 4010345 0715548334 | Chair Positive aspects
Odera Nyakach
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e It will reduce the damages it has caused
Suggestions
e Ensure dredging is done without any more interference with the
river
53 | Elsa Atieno Juma | West Nyakach, | 13386675 | 0715468323 | C.H.V.and Positive aspects
Lower Kadiang’ Farmer e No displacements
e Reduced spread of COVID19 cases
e The people will be able to regain back their lands that were claimed
by the floods

Concerns
e Even distribution of employment to the local communities too;
¢ Increased noise levels during the machine operations;
e Reduced fish due to the increased vibrations.

54 | Pamela Adhiambo | West Nyakach, | 13788510 | 0729810184 | C.H.V Positive aspects

Otieno Lower Kadiang’ e Reduced camping at the institutions

e Land will be claimed back and hence improved agriculture
Concerns
e Air pollution
e Reduced fish
e Fear of the proponent not locally employing the locals

55 | John Olang Odero | West Nyakach, | 16004149 | 0720227546 | Farmer Positive aspects

Nyong’onga

¢ Reduced flooding
e Availability of food due to farming sing people will get back their
lands

Concerns
e Water pollution
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e Sand harvested dumping site
56 | Dan Okito West Nyakach, | - 0714570688 | - Positive aspects
Lower Kadiang’ e Increased food
¢ Reduced flooding in the area due to the back flow of water
57 | Sylvanus Ogutu Thurdibuoro, 8974127 0725121011 | Farmer Positive aspects
Odoyo Koguta e Reduced overflowing water
¢ Reduced human wildlife conflicts especially in crop destruction
Concerns
e Increased deaths
e Reduced direct river fishing
e The operation should only consume riparian land and not peoples
land.
58 | Redemption Thurdibuoro, 26200012 | 0728308224 | Farmer Positive aspects
Achieng Otieno West Koguta ¢ Reduced flooding
¢ Reduced animal human conflict
e Improved farming and hence more harvest
e Water utility for farming
59 | Kamimba Samson | Thurdibuoro 20720492 | 07235004840 | Farmer Positive aspects

,West Koguta

e It will be ecologically fit
e Agricultural benefit

Concerns

e  Water pollution
¢ Noise vibrations would affect fish travelling distance
¢ Reduced economic gain especially from the fishermen

Suggestions
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# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
e Work only during the day
60 | Pastor Joseph Thurdibuoro 6600631 0713671297 | Pastor Positive aspects
Oluoch e Reduced flooding
Concerns
e Residents’ land will not be interfered with
Suggestions
e The proponents to kindly employ the locals
61 | Silpa Anyango West Nyakach 6600661 0717118355 | Farmer Positive aspects
Odeny e Prevention of flooding
e It will impact positively to the family life of people
e It will prevent the displacement of families that was happening
during the flood periods.
62 | David Adhano Thurdibuoro, 26703365 | 0726735538 | Farmer Positive aspects
Juma West Koguta ¢ Reduction of floods and stoppage of the hippos from destroying of
the plants
e Room for Farmers to do farming without any destructions
e Flourished income and increased food generation from farming
Concerns
¢ Increased turbidity
e The dredging company to do a good work to not allow for work to
be redone
63 | Wilfred Okonjo West Nyakach, | 2243172 0722316933 | Farmer Positive aspects

Nyong’onga

e Reduced flooding
e Enhanced social interaction
e Increased farming activities
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Oreje

West Koguta

# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project

Suggestions
¢ Building of gabions along the banks of the river

64 | Hesbon Ramolo West Nyakach, | 9497030 07082871080 | Farmer Positive aspects

Nyong’onga e Continued farm harvests
e Better living
e Proper tree development
Suggestions
¢ Plant more trees to avoid increased soil erosion that end up in the
buildup of the silt in the river
65 | Jairus Otieno West Nyakach, | 0867685 0726684743 | Farmer Positive aspects
Abong’o Lower Kadieng’ e More food security
e More income yield from other Farmers
Suggestions
e Trees should be planted along the river and even in homes to reduce
the chances of soil erosion
66 | Joash Modi Thurdibuoro, 3950926 0728565960 | Farmer Positive aspects
Kisumu County e Reduced floods
67 | Lucas Odhiambo Thurdibuoro, 4927084 0724913536 | Farmer Positive aspects

e Reduced river back flow
e Creation of employment
¢ Increased economic income since people are now able to work

Concerns

e Aguatic life and ecosystem interference
e When fishing grounds is interfered with, no enough fish will be
found by the fishermen

78




# Stakeholder Organization/ ID No. Telephone Involvement or | Stakeholder Interest, Goals, and Concerns
Name Location Role in Project
68 | Otieno Oriwo Thurdibuoro 6600555 0713194260 | Farmer Positive aspects
Okore e Creation of employment
Zachary Okungu Thurdibuoro 9597505 0712767246 | Farmer Positive aspects
e No more destruction of crops and houses during flooding
e Improved economic standards in the community
e Reduced poverty levels
Suggestions
¢ Planting of bamboo trees along the river banks that can be used for
commercial purposes later
e Establishment of nature based enterprise to address the economic
requirement of the community
e Check dams along the river banks should also be de-silted
e Sand harvested should be used to benefit the community
69 | Simon Osiro West Nyakach, 2599157 0718161431 | Farmer Positive aspects
lower Kadiang’a e Prevention of floods
e Improved farming/agriculture
e Job creation
Concerns
e Air pollution from the smoke emitted from the dredging machine
e Increased disease infections
70 | Peter Okolo Thurdibuoro, 7019846 0705528805 | Farmer Positive aspects

West Koguta

e Increased income

Concerns

e Fish will be affected by oil spillage
e Economic unrest especially for the fishermen
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7. IMPACT ANALYSIS AND PROPOSED MITIGATION MEASURES

7.1 Introduction
This section outlines the potential negative and positive impacts associated with the proposed
dredging/de-siltation and sand harvesting.

7.2 ldentification of environmental and social impacts

The potential environmental and social impacts identified as having significance effect was
assessed using the methodology described below. First, the issues raised were described giving
consideration to the associated activity and the aspect of that activity that is likely to result in
an impact. The nature of the impact was also described. Once this has been undertaken the
significance of the impact was determined. The following definitions apply:

e An activity is a distinct process or task undertaken by an organization for which a
responsibility can be assigned. Activities also include facilities or pieces of infrastructure
that are possessed by an organization.

e An environmental aspect is an element of an organizations activities, products and
services which can interact with the natural or human environment. The interaction of an
aspect with the environment may result in an impact.

e Environmental and social impacts are the consequences of these aspects on
environmental resources or receptors of particular value or sensitivity, for example,
disturbance due to noise and health effects due to poorer air quality. Receptors can
comprise, but are not limited to, people or human-made systems, such as local residents,
communities and social infrastructure, as well as components of the biophysical
environment such as aquifers, flora and paleontology. Impacts on the environment can lead
to changes in existing conditions; the impacts can be direct, indirect or cumulative. Direct
impacts refer to changes in environmental components that result from direct cause-effect
consequences of interactions between the environment and project activities. Indirect
impacts result from cause-effect consequences of interactions between the environment and
direct impacts. Cumulative impacts refer to the accumulation of changes to the environment
caused by the project and other ongoing or planned human activities.

7.2.1 Description of aspects and impacts

The accumulated knowledge and the findings of the environmental investigations form the
basis for the prediction of impacts. Once a potential impact has been determined during the
scoping process, it is necessary to identify which project activity that cause the impact, the
probability of occurrence of the impact, and its magnitude and extent (spatial and temporal).
This information is important for evaluating the significance of the impact, and for defining
mitigation and monitoring strategies. The aspects and impacts identified were therefore
described according to the definitions below:

a) Extent

The extent for each aspect, receptor and impact were defined. The geographical coverage

(spatial scope) description took account of the following factors:
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e The physical extent/distribution of the aspect, receptor and proposed impact; and
e The nature of the baseline environment within the area of impact.

For example, the impacts of noise are likely to be confined to a smaller geographical area than
the impacts of atmospheric emissions, which may be experienced at some distance. The
significance of impacts also varies spatially.

The extent of the impact was rated on the following scale:

Localized 1
Study area 2
Regional 3
National 4
International 5

b) Duration

Duration refers to the length of time that the aspect may cause a change either positively or
negatively on the environment.

The environmental assessment distinguished between different time periods by assigning a
rating to duration based on the following scale:

Very short (0 — 1 Years) 1

Short term (1 — 5 Years)

Medium term (5 — 15 years)

Long term (>15 years)

gl B W DN

Permanent

c) Magnitude

The magnitude of an environmental or social aspect is determined by the degree of change to
the baseline condition, and includes consideration of the following factors:

e The reversibility of the impact;

e The sensitivity of the receptor to the stressor;

e The impact duration, its permanency and whether it increases or decreases with time;
Whether the aspect is controversial or would set a precedent; and

e The threat to environmental and health standards and objectives.

The magnitude of each of the impacts were rated on the following scale:
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Small (will have no effect on the physical, biological or social environment)

Minor (will cause a minimal impact on physical, biological or social environment)

Low (will cause a slight impact on the physical, biological or social environment)

o B~ N O

Moderate (will result in a physical, biological or social environment component or
process continuing but in a modified way)

High (physical, biological or social environment or component or process is altered | 8
to the extent that they temporarily cease to exist or operate)

Very high (results in complete destruction of physical, biological or social | 10
environment components and permanent cessation of the processes)

d) Probability of impact

The probability or frequency of the impact occurring refers to how often the issue may impact
either positively or negatively on the environment. After describing the frequency the findings
were indicated on the following scale:

Highly improbable (<20% chance of occurring) 1

Improbable (20 — 40% chance of occurring)

Probable (>40% - 70% chance of occurring)

Highly probable (>70% - 90% chance of occurring)

all B W

Definite (>90% - 100% chance of occurring)

7.2.2 Method of assessing the significance of impacts

The purpose of impact evaluation is to assign relative significance to predicted impacts
associated with the project, and to determine the manner in which impacts are to be avoided,
mitigated or managed. The information presented above in terms of identifying and describing
the aspects and impacts were summarized in a tabular form and significance was assigned with
supporting rational. Significance was determined before and after mitigation, taking into
consideration all the factors described above.

A definition of a “significant impact” for the purposes of the study is: “An impact which, either
in isolation or in combination with others, could in the opinion of the specialist, have a material
influence on the decision-making process, including the specification of mitigating measures.”

7.2.3 Significance determination

The environmental significance rating is an attempt to evaluate the importance of a particular
impact, the consequence and likelihood of which has already been assessed by the relevant
specialist. The description and assessment of the aspects and impacts undertaken is presented
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in a consolidated table below with the significance of the impact assigned using the process
and matrix detailed below.

The sum of the first three criteria (extent, duration and magnitude) provides a collective score
for the CONSEQUENCE of each impact. The last criteria determines the PROBABILITY of
the impact occurring. The product of CONSEQUENCE and PROBABILITY leads to the
assessment of the SIGNIFICANCE of the impact, shown in the significance matrix below.

Table 4: Significance Assessment Matrix

CONSEQUENCE (Extent + Duration + Magnitude)

112 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 (17 |18 |19 |20

1{1,2 |3 (4 |5 |6 (7 |8 |9 |10 (11 |12 |13 |14 |15 (16 |17 |18 |19 |20

212|4 |6 |8 (10|12 |14 (16 |18 |20 |22 |24 |26 |28 |30 |32 |34 (36 |38 |40

313|6 |9 (12 (15|18 |21 (24 |27 |30 |33 [ 36 |39 |42 |45 |48 |51 |54 |57 |60

414 (8 |12 |16 |20 | 24 | 28 | 32 | 36 | 40 | 44 | 48

5(5 (10 |15 |20 |25 (30 | 35|40 |45 | 50 | 55 | 60

PROBABILITY

In order to evaluate the mitigation threshold, the ratings in the table above are used.

Table 5: Mitigation Ratings Table

<30 Where this impact would not have a direct influence on the
decision to develop in the area

Medium 30-60 | Where the impact could influence the decision to develop in
the area unless it is effectively mitigated

>60 Where the impact must have an influence on the decision
process to develop in the area

7.3 Potential Positive Impacts

7.3.1 Flood Control

The perennial flooding in the flood plain occurs due to heavy rains in the catchment as well as
deforestation upstream as a result of poor land use practices, causing serious sedimentation and
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forming deltas at the river mouth. In the recent past however, flooding is also occurring due to
backflow of the lake waters attributed to climate change.

Mitigation to the impact of flooding has been made to dredge and unblock the river channel in
the delta to ease the flow of water into the lake.

7.3.2 Availability of sand for construction industry

Development comes with growth of urban areas. Urban growth is achieved through sand and
gravel mining for construction of modern, attractive and durable structures. Sand mining is
important for economic development and to construct durable and modern structures.

7.3.3 Employment Opportunities

The proposed project will create employment opportunities for both skilled and unskilled
personnel. The consulted stakeholders have urged the proponent to ensure that priority is given
to the local community.

7.3.4 Gains in the Local and National Economy

Expected gains in the local and national economy from the sand harvesting/mining license from
the government including levies by the county governments and income from business
associated with the project.

7.3.5 Improved access by fishermen to the various landing beaches

Currently access to most beaches in the project area have been hampered by flooding of the
area. Most beaches such as Chuowe are flooded making landing for fishermen boats
challenging. The project will however reduce the impact of flooding that will cascade to benefit
the local fishermen in accessing their fish landing sites.

7.4 Potential Negative Impacts
The following negative impacts are also associated with the proposed project.

7.4.1 Increased turbidity

Dredging/De-Siltation and Sand Harvesting will cause disturbance on the lake bed through
extraction, rejection, and disposal of sediments which will result into increased turbidity and
creation of sediment plumes. Sediment plumes can extend the impact of dredging to a wider
area that was not affected physically. However, sediment plumes are short lived and they
generally last for about five days, equivalent to four to five tidal cycles in marine environment
(Hitchcock and Bell, 2004). This impact is mostly confined mainly to an area of a few hundred
metres from the point of disturbance (Newell et al., 1998; Hitchcock and Bell, 2004).

7.4.1.1 Impact of increased turbidity and suspended sediments on phytoplankton bloom

Phytoplanktons depend on conducive environmental conditions for grow. The transparency of
lake water is an important parameter that promotes penetration of light that support growth of
phytoplanktons. Increased turbidity and suspended sediment in the open lake near the delta will
adversely affect penetration of light hence poor establishment of phytoplanktons, and low
chlorophyll-a. Management of separated sediments from dredging activity would influence the
magnitude of turbidity and suspended sediment in the water.
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Unmitigated impacts of increased turbidity and suspended sediments on
phytoplankton bloom survival during dredging/de-siltation and sand harvesting
Extent of impact Few hundred meters from the point of dredging | 2
Magnitude of impact | Very high turbidity and suspended sediments | 8

are envisaged from dredging
Duration of impact Most of turbid water and suspended sediment | 2

settles in less than 5 days from each dredging

day. Activity will run for 1-5 years
Probability of impact | Penetration of light will be affected by | 5

increased turbidity and suspended sediments

ultimately affecting growth.
Risk = (Extent + Magnitude + Duration) x Probability 60
Mitigation Ratings Moderate
Recommendation Mitigate

Mitigation

Dredged materials should not be dumped in the lake. It should be taken outside to the
terrestrial area for reclamation of derelict sand harvesting sites through the pipeline

Mitigated impacts of increased turbidity and suspended sediments on phytoplankton
bloom survival during dredging/de-siltation and sand harvesting

Extent of impact Few hundred meters from the point of dredging | 2

Magnitude of impact | Moderately high turbidity and suspended | 6
sediments are envisaged from dredging with
mitigation in place

Duration of impact Most of turbid water and suspended sediment | 2
settles in less than 5 days from each dredging
day

Probability of impact | Penetration of light in water will be improved | 2
moderate increase in turbidity and suspended
sediments to sustain growth of phytoplanktons.

Risk = (Extent + Duration + Magnitude) x Probability 20

Mitigation Ratings Low
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7.4.1.2 Impact of increased turbidity and suspended sediments on fish survival

Response of fish to increased turbidity and suspended sediments have been studied in relation
to potential effects of dredging. When fish encounter sediment plumes they always avoid the
area for areas with low levels of turbidity and suspended sediments. Feeding response becomes
highly sensitive in fish to increased suspended sediments partly due to irritation of gill tissues.
Due to the stratification of suspended sediments in water bodies fish prefers the near surface
of water where there is lighter and low amount of sediments (Servizi, 1990; McLeay et al.,
1983). In higher turbidity and suspended sediment levels and longer exposure periods, loss of
weight in fish and mortality has been observed. However, fisheries surveys conducted before
and after dredging projects indicate the project have insignificant effect on the diversity of
species and abundance. Effects of dredging commonly appear to be minor and local, but effects
to vary widely among the aquatic habitats.

Unmitigated impacts of increase turbidity and suspended sediments on fish survival
during dredging/de-siltation and sand harvesting

Extent of impact Few hundred meters from the point of dredging | 2

Magnitude of impact Very high turbidity and suspended sediments | 8
are envisaged from dredging

Duration of impact Most of turbid water and suspended sediment | 2
settles in less than 5 days. Activity will run for
1-5 years.

Probability of impact Fish normally avoid areas with high turbidity | 2
and suspended sediments by horizontal or
vertical movement

Risk = (Extent + Magnitude + Duration) x Probability 24
Mitigation Ratings Low
Recommendation N/A
Mitigation

No mitigation measure required in regard to this potential impact

Mitigated impacts of increase turbidity and suspended sediments on fish survival during
dredging/de-siltation and sand harvesting

Extent of impact Few hundred meters from the point of dredging | 2

Magnitude of impact Very high turbidity and suspended sediments are | 8
envisaged from dredging

Duration of impact Most of turbid water and suspended sediment | 2
settles in less than 5 days
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Probability of impact Fish normally avoid areas with high turbidity | 2
and suspended sediments by horizontal or
vertical movement

Risk = (Extent + Duration + Magnitude) x Probability 24

Mitigation Ratings Low (<30)

7.4.1.3 Impact of increased turbidity and suspended sediments on fish breeding

The survival of fish eggs and larvae in elevated turbidity and suspended sediments is poorly
recorded in experiments on effect of dredging. This is because the condition is associated with
increase in other water quality parameters that goes beyond range of tolerance for fish eggs and
larvae. The proposed dredging activity will occur in the delta which is vital for fish breeding
and population turnover in Winam Gulf. The area of cover by sediment plumes generated by
physical disturbance will likely to affect areas within a few hundred meters away. Very poor
breeding and survival of fish eggs and larvae will occur within the affected areas. Breeding
groups will avoid such places for waters with relatively low levels of suspended sediments and
turbidity. However, with proper management of dredging activities, this impact can be reduced
to a more sustainable level.

Unmitigated impacts of increased turbidity and suspended sediments on fish breeding
during dredging/de-siltation and sand harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact Few hundred meters from the point of dredging 2

Magnitude of impact | Very high turbidity and suspended sediments are | 8
envisaged from dredging

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years. Turbidity and suspended sediment
settles in less than 5 days

Probability of impact | The survival rates of fish eggs and larvae in very | 5
high turbidity and suspended sediments and
longer exposure period is limited

Risk = (Extent + Magnitude + Duration) x Probability 60
Mitigation Ratings Moderate
Recommendation Mitigate
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Mitigation

mouth.

Dredging near the fish breeding areas should be avoided during the long and short rains.
These are periods when fish breeding is pronounced in the gulf. Dredging should be stopped
from mid of March/April — May/June and October to December in these areas. Hence,
dredging should be planned for 6 months in a year for fish breeding sites. However dredging
in the open lake can continue throughout the year.

Areas along the delta, 100m wide, should be avoided for dredging activities. Contact should
only take place at the mouth of the channel to the lake. Dredging should focus only on the
mouth of the river (2 channels), the near open lake waters and unblocking the old river

Mitigated impacts of increase turbidity and suspended sediments on fish survival during
dredging/de-siltation and sand harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact Few hundred meters from the point of dredging 2
Magnitude of impact | Very high turbidity and suspended sediments are | 8
envisaged from dredging
Duration of impact Dredging takes place 5hr/day. Activity is | 2
proposed for 6 months staggering in a year near
fish breeding sites. Activity will run for 1-5 years.
Turbidity and suspended sediment settles in less
than 5 days.
Probability of impact | The survival rates of fish eggs and larvae in very | 2
high turbidity and suspended sediments and
longer exposure period is limited. However, with
the avoidance of dredging near fish breeding sites
during rainy seasons, survival rates for eggs and
larvae will be relatively high.
Risk = (Extent + Duration + Magnitude) x Probability 24
Mitigation Ratings Low

7.4.1.4 Impact of increased turbidity and suspended sediments on ecological behaviours

of Labeo victorianus

Labeo victorianus is a benthopelagic — potamodromous fish. It is Critically Endangered in the
waters and is rarely caught by fishermen’s net. It migrates upstream of the river in search of
fresh clean waters for breeding. This behaviour implies it has to pass through the delta to move
upstream for breeding at the onset of rainy seasons. Increased turbidity and suspended
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sediments, together with physical disturbance might halt migration of this species when project
activities are timed with their migration patterns. In order to control negative impact on their
migration, a proper management action is required.

Unmitigated impacts of increased turbidity and suspended sediments on ecological
behaviours of Labeo victorianus breeding during dredging/de-siltation and sand
harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact Few hundred meters from the point of dredging | 2

Magnitude of impact | Very high turbidity and suspended sediments are | 8
envisaged from dredging

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years. Turbidity and suspended sediment
settles in less than 5 days

Probability of impact | The survival rates of fish eggs and larvae in very | 5
high turbidity and suspended sediments and
longer exposure period is limited

Risk = (Extent + Magnitude + Duration) x Probability 60
Mitigation Ratings Moderate
Recommendation Mitigate
Mitigation

Dredging near the fish breeding sites and 100m from the shoreline should be avoided during
the long and short rains. These are periods when migration of Labeo victorianus takes place.
Dredging near the breeding sites and 100m from the shoreline should be stopped from mid
of March/April — May/June and October to December. Hence, dredging in these areas
should be planned for 6 months in a year. However dredging in the open lake can continue
throughout the year.

Mitigated impacts of increased turbidity and suspended sediments on ecological
behaviours of Labeo victorianus breeding during dredging/de-siltation and sand
harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact Few hundred meters from the point of dredging | 2
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Magnitude of impact

Very high turbidity and suspended sediments are
envisaged from dredging

Duration of impact

Dredging takes place 5hr/day. Activity is
proposed for 6 months staggering in a year.
Activity will run for 1-5 years. Turbidity and
suspended sediment settles in less than 5 days.

Probability of impact

Movement of Labeo victorianus across sediment
plumes for upstream migration will stopped.
However, with the avoidance of dredging near
the breeding sites and 100m from the shoreline
during rainy seasons, migration will be
occasioned.

Risk = (Extent + Duration + Magnitude) x Probability

24

Mitigation Ratings

Low

7.4.2 Physical damage/injury or mortality
This impact is associated with physical movements of dredgers. Components that are likely to
affect habitats and aquatic organisms are the drag-head or cutter-head, transportation, and
separation of sediments and disposal of dredged materials.

7.4.2.1 Impact of entrainment by suction of pipeline dredger on fish eggs and larvae
Entrainment of sediment at the bottom of the lake and river mouth will likely to cause uptake
of organisms by the suction field generated at the drag-head or cutter-head during dredging
operations (Reine et al., 1998). Entrainment results in the localized by-catch of fish eggs, larvae
and even mobile juveniles and adult fish. However, fish eggs and larvae are more vulnerable
to entrainment as most of them get damaged physically in the process. Pipeline dredges,
however, causes more damage and mortality to fish egg and larvae than hydraulic dredgers.

Unmitigated impacts of entrainment by suction of pipeline dredger on fish eggs and
larvae during dredging/de-siltation and sand harvesting

and in the near open waters will be removed
physically

Nature of Impact Description of impact Rating of
impact
Extent of impact This impact will occur in the area for dredging | 2
which include along the channels of the river in
the delta, open water areas near the delta
Magnitude of impact Sediments at the bottom of the river channels | 6
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Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.
Probability of impact The pipeline dredging causes more damage and | 4
mortality of fish eggs and larvae
Risk = (Extent + Magnitude + Duration) x Probability 40
Mitigation Ratings Moderate
Recommendation Mitigate

Mitigation

Dredging near the fish breeding sites and 100m from the shoreline should be avoided during
the long and short rains. These are periods when fish breeding is pronounced in the gulf.
Dredging near the breeding sites and 100m from the shoreline should be stopped from mid
of March/April — May/June and October to December. Hence, dredging in these areas
should be planned for 6 months in a year. However dredging in the open lake can continue

throughout the year.

Mitigated impacts of entrainment by suction of pipeline dredger on fish eggs and larvae
during dredging/de-siltation and sand harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact This impact will occur in the area for dredging | 2
which include along the channels of the river in
the delta, open water areas near the delta
Magnitude of impact Sediments at the bottom of the river channels | 6
and in the near open waters will be removed
physically
Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.
Probability of impact The pipeline dredging causes more damage and | 2
mortality of fish eggs and larvae. With adoption
of the proposed mitigation of avoiding dredging
during rainy seasons, more fish eggs and larvae
will survive to a stage in life where they can
avoid areas under dredging.
Risk = (Extent + Duration + Magnitude) x Probability 20
Mitigation Ratings Low
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7.4.2.2 Impact of entrainment by suction of pipeline dredger on demersal fish species
The rates of entrainment of mobile pelagic fish are normally low but high for benthic
(demersal) species (Drabble, 2012; Reine et al., 1998). The potential for entrainment of
demersal species can be relatively high but the overall mortality rates may be low. Mortality
rates of demersal fishes from pipeline dredges are estimated to be as high as 60% of total
entrained. However, fish may avoid repeatedly being dredged (Appleby & Scarratt, 1989).
About 9 species of fish in the delta and near open waters are demersal species. These include
the Marcusenius victoria, Clarias alluaudi, Clarias liocephalus, Mastacembelus frenatus, and
Protopterus aethiopicus. These species are likely to be affected within the project area by

dredging.

Unmitigated impacts of entrainment by suction of pipeline dredger on demersal fish
species during dredging/de-siltation and sand harvesting

Nature of Impact Description of impact Rating of
impact

Extent of impact This impact will occur in the area for dredging | 2

which include along the channels of the river in

the delta, open water areas near the delta
Magnitude of impact | Sediments at the bottom of the river channels | 6

and in the near open waters will be removed

physically
Duration of impact Dredging takes place 5hr/day. Activity will run | 2

for 1-5 years.
Probability of impact | The pipeline dredging entrain most of demersal | 4

fish species causing relative high mortality
Risk = (Extent + Magnitude + Duration) x Probability 40
Mitigation Ratings Moderate
Recommendation Mitigate

Mitigation

throughout the year.

Dredging near the fish breeding sites and 100m from the shoreline should be avoided during
the long and short rains. These are periods when fish breeding is pronounced in the gulf.
Dredging near the breeding sites and 100m from the shoreline should be stopped from mid
of March/April — May/June and October to December. Hence, dredging in these areas
should be planned for 6 months in a year. However dredging in the open lake can continue
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Vegetation at the edge of delta facing the lake should not be destroyed. These are refuge for
the demersal fishes. Dredging should focus on the mouth of the river (2 channels), the near
open lake waters and unblocking the old river mouth.

Dredging should be conducted on one channel at a time to allow displaced fish species with
alternative channel route to the open lake water.

Mitigated impacts of entrainment by suction of pipeline dredger on demersal fish species
during dredging/de-siltation and sand harvesting

Nature of Impact Description of impact Rating of

impact

Extent of impact This impact will occur in the area for dredging | 2
which include along the channels of the river in
the delta, open water areas near the delta

Magnitude of impact | Sediments at the bottom of the river channels | 8
and in the near open waters will be removed
physically

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.

Probability of impact | The pipeline dredging causes more damage and | 2
mortality to most of demersal fishes that are
entrained. With adoption of the proposed
mitigation of avoiding dredging during rainy
seasons, high turnover will occur in this group.

Risk = (Extent + Duration + Magnitude) x Probability 24

Mitigation Ratings Low

7.4.2.3 Impact of physical damages on water bird population
Water birds are most found occurring on the fringing vegetation of the delta. These areas are
foraging and breeding areas for the water birds. Hence destruction of the fringing vegetation
will deprive these birds foraging grounds at the edge of the delta. Thus, prevention of dredging
activities should be a priority in dredging plan.

Unmitigated impacts of physical damages on waterbird population during dredging/de-
siltation and sand harvesting

Nature of Impact

Description of impact

Rating of
impact
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Extent of impact This impact will occur on the channels of the | 2
river in the delta, and open water areas near the
delta

Magnitude of impact | Physical disturbance of pipeline dredging. | 4
Sediments at the bottom of the river channels
and in the near open waters will be removed
physically

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.

Probability of impact | Dredging will temporarily deter movement of | 3
water birds along the delta fringes

Risk = (Extent + Magnitude + Duration) x Probability 24

Mitigation Ratings Low

Recommendation No mitigation

Mitigation

No mitigation measure required

Mitigated impacts of physical damages on water bird population during dredging/de-
siltation and sand harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact This impact will occur on the channels of the | 2
river in the delta, and open water areas near the
delta
Magnitude of impact | Physical disturbance of pipeline dredging. | 4
Sediments at the bottom of the river channels
and in the near open waters will be removed
physically
Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.
Probability of impact | Dredging will temporarily deter movement of | 2
water birds along the delta fringes
Risk = (Extent + Duration + Magnitude) x Probability 24
Mitigation Ratings Low
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7.4.2.4 Impact of dredging on aquatic habitat

There are different habitat in the delta area; the open water, river and lake bed, and swamp.
Dredging is likely to affect the river and lake bed on spot of the activities than other habitats.
The physical removal of the bottom sediment will destroy an already established benthic
habitat. Even though pipeline dredging reduces introduction of sediments and turbidity in
water, a relative amount is however released in water which potentially causes smothering
effect on the adjacent benthic habitats. This assessment of impact is based on assumption that
the deltaic vegetation or the swamp will not be dredged. The project will only focus on the
channels and the bottom of the near open lake water.

Unmitigated impacts of dredging on aquatic habitat during dredging/de-siltation and
sand harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact This impact will occur on the channels of the | 2
river in the delta, and open water areas near the
delta

Magnitude of impact | Dredging will physically affect channels in the | 4
delta and the bottom of the near open lake.

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.

Probability of impact | Physical disturbance of benthic habitat will take | 4
place once the project starts. Smothering of
benthic habitat by sediments in the near open

waters
Risk = (Extent + Magnitude + Duration) x Probability 32
Mitigation Ratings Moderate
Recommendation Mitigate

Mitigation

Mitigated impacts of dredging on aquatic habitat during dredging/de-siltation and sand
harvesting

Nature of Impact Description of impact Rating of
impact
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Extent of impact This impact will occur on the channels of the | 2
river in the delta, and open water areas near the
delta

Magnitude of impact | Dredging will physically affect channels in the | 4
delta and the bottom of the near open lake.

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.

Probability of impact | Physical disturbance of benthic habitat will take | 2
place once the project starts. Smothering of
benthic habitat by sediments in the near open
waters

Risk = (Extent + Duration + Magnitude) x Probability 24

Mitigation Ratings Low

7.4.2.5 Impact of laying dredging pipeline on large reptiles
The laying of pipeline for transporting dredged materials to the derelict lands will take place
along the river channels in the delta. This is the habitat of the Central African Rock Python
(Python sebae) and other snake species. Chances of encountering pythons during laying of the
pipeline are very high in the delta. Incidences of Killing of pythons and other large snakes are
accounted for by the local fishermen. Killing of snakes in the area is a normal reaction for local
resident on encounter. Even though, this species is not listed to the IUCN as endangered, it is
in the CITES Appendix Il. Hence, unscrupulous killing should be avoided by any dredging

personnel.

Unmitigated impacts of laying dredging pipeline on large reptiles during dredging/de-
siltation and sand harvesting

for 1-5 years.

Nature of Impact Description of impact Rating of
impact
Extent of impact This impact will occur along the alignment of | 2
pipeline running along one of the channel.
Magnitude of impact | Potential killing of pythons and other snakes | 4
might occur but in limited incidences
Duration of impact Dredging takes place 5hr/day. Activity will run | 3
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Probability of impact | There will be encounter with python. However | 3
the animal is likely to avoid places with human
disturbance.

Risk = (Extent + Magnitude + Duration) x Probability 27
Mitigation Ratings Low
Recommendation No

Mitigation
Mitigation

No mitigation required

Mitigated impacts of laying dredging pipeline on large reptiles during dredging/de-
siltation and sand harvesting

Nature of Impact Description of impact Rating of
impact
Extent of impact This impact will occur along the alignment of | 2

pipeline running along one of the channel.

Magnitude of impact | Potential killing of pythons and other snakes | 4
might occur but in limited incidences

Duration of impact Dredging takes place 5hr/day. Activity will run | 3
for 1-5 years.

Probability of impact | There will be encounter with python. However | 3
the animal is likely to avoid places with human
disturbance.

Risk = (Extent + Duration + Magnitude) x Probability 27

Mitigation Ratings Low

7.4.3 Impact of Oil spill on aquatic life and habitats
Accidental and/or operational oil spills from the vessel during dredging/dumping and the may
affect aquatic life due to direct toxic effects and/or habitat alteration.

Unmitigated impacts of accidental and/or operational oil spills from the vessel during
dredging/de-siltation and sand harvesting

Nature of Impact Description of impact Rating of
impact
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Extent of impact This impact will occur around the dredging | 2
vessel within the project area.

Magnitude of impact | Potential killing of aquatic life due to limited | 6
oxygen supply

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.

Probability of impact | There will be instances where the vessel will | 3
handle oil during its operation. However care will
be taken to minimize oil spills. Most of the
potentially affected organisms are widely
distributed in the region

Risk = (Extent + Magnitude + Duration) x Probability 30

Mitigation Ratings Moderate

Recommendation Mitigate

Mitigation

Seek to reduce probabilities of accidental and/or operational spills through enforcement of
oil spill management systems.

Mitigated impacts of accidental and/or operational oil spills from the

dredging/de-siltation and sand harvesting

vessel during

Nature of Impact Description of impact Rating of
impact

Extent of impact This impact will occur around the dredging | 2
vessel within the project area.

Magnitude of impact | Most of the potentially affected organisms are | 4
widely distributed in the region

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.

Probability of impact | There will be instances where the vessel will | 3
handle oil during its operation. However care will
be taken to minimize oil spills.

Risk = (Extent + Duration + Magnitude) x Probability 28

Mitigation Ratings Low
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7.4.4 Impact of Noise during dredging/dumping activities

Noise from the dredging / dumping activity may disturb some aquatic and land mammals. But
in the worst-case scenario the noise impact has a potential radius of few hundred metres from
the source.

Unmitigated impacts of Noise during dredging/dumping activities

Nature of Impact Description of impact Rating of
impact
Extent of impact This impact will occur around the dredging vessel | 1

and is localised.

Magnitude of impact | Aquatic and land mammals have a wide | 2
distribution range and should move away from
source of noise

Duration of impact Dredging takes place 5hr/day. Activity will run | 2
for 1-5 years.

Probability of impact | Depends on whether any mammal may migrate | 3
towards the source of noise

Risk = (Extent + Magnitude + Duration) x Probability 15
Mitigation Ratings Low
Recommendation No

Mitigation
Mitigation

Not necessary due to low significance

7.4.5 Impacts of dredging/de-siltation and sand harvesting on the community

The affected persons by the dredging project may raise their grievances and dissatisfactions
about actual or perceived impacts in order to find a satisfactory solution. These grievances,
influenced by their physical, situational and/or social losses, can emerge at the different stages
of the project cycle. Not only should the affected persons be able to raise their grievances and
be given an adequate hearing, but also satisfactory solutions should be found that mutually
benefit both the affected persons and the project.

Unmitigated impacts of dredging/de-siltation and sand harvesting on the community

Nature of Impact Description of impact Rating of
impact
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Extent of impact This impact will occur during dredging/de-siltation | 2
and sand harvesting within the project area.

Magnitude of impact | Potential disruption of the dredging exercise 6

Duration of impact Dredging takes place 5hr/day. Activity will run for | 2
1-5 years.

Probability of impact | Many grievances arise because of | 3
misunderstandings; lack of information; or delayed,
inconsistent or insufficient information.

Risk = (Extent + Magnitude + Duration) x Probability 30

Mitigation Ratings Moderate

Recommendation Mitigate

Mitigation

Provide sufficient and timely information to communities. Accurate and adequate
information about the dredging project and its activities, plus an approximate
implementation schedule, shall be communicated to the communities, especially affected

parties, regularly.

Meaningful community consultations shall be conducted. The proponent shall continue the
process of consultation and dialogue throughout the implementation of the dredging

project.

Mitigated impacts of dredging/de-siltation and sand harvesting on the community

Nature of Impact Description of impact Rating of

impact

Extent of impact This impact will occur during dredging/de-siltation | 2
and sand harvesting within the project area.

Magnitude of impact | Potential disruption of the dredging exercise 2

Duration of impact Dredging takes place 5hr/day. Activity will run for | 2
1-5 years.

Probability of impact | Many grievances arise because of | 3
misunderstandings; lack of information; or delayed,
inconsistent or insufficient information.

Risk = (Extent + Duration + Magnitude) x Probability 18

Mitigation Ratings Low
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8. HEALTH AND SAFETY PROVISIONS

All occupational health and safety measures will comply with Government of Kenya
regulations, and good practice. The Proponent will ensure as far as practicable that the health,
safety and welfare of employees and all other persons on site are secured and are protected
from hazards created by the Project. Such precautions include Environmental, Social, Health
& Safety Management Plan that are reasonably to prevent unauthorized entry upon the
dredging site and to protect members of the public from any activities under the control of the
Proponent.

8.1 General

8.1.1 Policy Statement

The Proponent recognizes the importance of Occupational Health and Safety for all employees
and other stakeholders potentially affected by her operations and services. The proponent is
committed to providing and maintaining a safe working environment for all her staff.

This policy informs the company employees and other stakeholders as to her objectives in
ensuring a commitment to maintaining and improving on Health and Safety practices in the
workplace. The primary means which the proponent employs to direct Health and Safety Policy
are as follows:

= Using risk based objective analysis to set targets and improve Health and Safety
Management that informs the overall strategic goals;

= Fostering a culture of Health and Safety awareness and proactive engagement by providing
participatory training and open communication lines for all staff;

= Ensuring open and inclusive methods of working so all staff are aware of their
responsibilities for their own and others' health and safety;

= Providing professional and financial resources to ensure a safe working environment which
include; capacity building and supervision, monitoring and measuring of company own
Health and Safety standards and records maintenance; and

= Implement and, where reasonably practicable, continuously improve effective health and
safety standards which reflect the best industry practice.

The proponent is committed to adopt all necessary measures to reduce the Health and Safety
risk to all involved in this project.

8.2 Emergency Response plans
8.2.1 Emergency Preparation
The proponent shall:

= Establish an Emergency preparation unit and make sure number of personnel involved,

= Train the personnel to deal with emergency regularly and make sure the emergency reaction
program carried is out smoothly;

= Avail the equipment for emergency at site, checked and tested regularly; and

= Train the workers to prevent and protect themselves in case of emergency.
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8.2.2 Emergency Times

The proponent shall not work in times of emergency. Emergency scenarios at the worksites are
mainly accidents, injuries to staff or public, property damage, community unrest, public
disturbances, fuel leakage and other disasters. In the case of no warning emergencies, the
proponent proposes to implement the following reactive emergency action plans to avoid
fatalities, injuries and property damage:

Communications:

All Emergency situations shall be immediately reported to the PM of the proponent by
phone. The emergency telephone numbers will be displayed on notice board at all site
offices; and
Emergency situations and the reactive measures instituted by the proponent shall be
recorded and reported immediately (within 24 hours of occurrence) to the relevant
authorities.

Medical Services and First Aid:

The proponent shall maintain at all active sites completely equipped and clean first aid kits
accessible to all works at all times and to all staff.

The content of first aid kits shall be well labeled in language readable and comprehensible
to the users.

A trained first aider shall be on site with knowledge on the proper usage of the first aid Kits,
emergency telephone numbers and emergency procedures.

Minor injuries shall be treated with the first aid kits and later to the nearest Government
hospital/clinic; major injuries must be referred directly to the nearest Government
hospital/clinic.

8.2.3 Fire Prevention, Fighting and Equipment
The proponent shall:

Store flammable material in approved areas having adequate fire protection systems;
Display sufficient warning signs;

Train selected personal on how to use these fire extinguishers and inspect the fire
extinguishers regularly and have replacements done where required;

Contract a fire extinguisher servicing company to periodically inspect the fire
extinguishers;

Install fire alarm wherever required and test them regularly.

8.2.4 Incident and Accident Investigations

Carry out incident/accident investigations as quickly as possible;

Check all the log books, stock registers, issue registers, movement registers, on site safety
regulation parameters, traffic signals and signal men activities, signage, as well as other
field positions and keep a record of all investigations through audio visual electronic
medium for presentation an evaluation of the incidents

After completion of investigation and enquiry a summary of the facts recorded, sequence
of happening, persons in charge, persons examined, equipment and machineries tested,
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follow of action as per legal requirements, copy of station diary entry, hospital entry, safety
regulations to be prepared with a comparative analysis for proper assessment.

8.2.5 First Aid Facilities, Equipment and Materials

The proponent will provide and maintain fully stocked and staffed first aid stations
throughout the extent of the works; the first aid personnel shall have valid certificates.
The proponent will be responsible for all work and site welfare arrangements and
requirements to the satisfaction of the Engineer.

It is pertinent to provide first aid facilities for all the dredging workers, at site office and at
all workplaces;

Adequate transport facilities for moving the injured persons to the nearest hospital will also
be provided in readiness at strategic locations to move at the call of emergency;

The proponent will provide portable fire Safety Equipment to be installed at places of
inflammable materials, site office, to douse any accidental fire that may occur at any time
and at any place; and

The notice boards at site office, and work places will have the telephone numbers of the
nearest police station, PM, headquarters hospitals, fire stations and ambulance supply units
for immediate contact in case of emergency.

8.3 Personal Protective equipment (PPE)
The following minimum protective clothing shall be made available to all workers at the
projects sites: Life jackets, Hand gloves, Safety boots, Reflective vest, Nose mask and Helmet.

The proponent shall consider the provision of personal protect equipment only after all
measures for elimination, removing or controlling safety hazards have been proved reasonably
impractical. The proponent shall ensure that appropriate and sufficient personal protective
equipment is provided and that they are readily available for every person who may need to
use them and that all persons make full and proper use of the personal protective equipment
provided. The proponent shall provide instruction and training in the proper use and care of
any specific protective equipment where necessary.
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9. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN (ESMP)

9.1 Scope and Objectives of the Proposed ESMP

9.1.1 Scope

The Proposed ESMP identifies the potential impacts of the proposed project on the
environment and proposes how to mitigate the adverse impacts. The mitigation measures have
been devised in line with various legal and regulatory requirements that are relevant to the
project. This ESMP is a dynamic document that can be updated with changing project
conditions.

9.1.2 Objectives of the Proposed ESMP
The objectives are to:

= Enable detection of changes in environmental conditions by highlighting anticipated
impacts;

= Prescribe preventive measures that the proponent should institutionalize to mitigate adverse
environmental and social impacts;

= Respond to adverse changes during the dredging process through monitoring and control
programmes in consultation with NEMA;

= Ensure that corrective actions are implemented appropriately and in a timely manner;

= Bring the project into compliance with applicable legal environmental policies and
procedures, more so EMCA, 2015;

= Qutline the mitigating and monitoring measures required to enhance the positive project
impacts;

= Prescribe procedures that cause minimum environmental degradation, especially
implementation of best environmental practice in the sector;

= Spell out practices to ensure all personnel engaged in the works comply with the
prescriptions of the ESMP;

= Ensure that no change is made to the ESMP without the prior written permission of West
Kenya, or its nominated representative(s);

= To ensure environmental mainstreaming during the implementation of the project;

= To enable for a systematic and proactive approach to addressing environmental and social
issues during the project’s implementation;

= Ensure compliance with, among others: NEMA regulations, County By-laws; and

= Provide guidelines for record keeping on site.

This ESMP framework constitutes attendant sub-plans that will be responsive to the prevailing
environmental and social circumstances during the dredging process. The ESMP will therefore
remain an active document that can be continuously upgraded.

9.2 Implementation and Monitoring of the ESMP

In executing its responsibilities during dredging/de-siltation and sand harvesting, the Proponent
remains committed to environmental management. The proponent and any sub contactors are
bound to comply with legal and regulatory environmental requirements of Kenya.
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This ESMP implementation covers dredging/de-siltation and sand harvesting. Even though
other parties may be brought on board to attend to various project aspects, the oversight and
responsibility for implementation of this ESMP in accordance with best industry practices as
well as workplace health, safety and environmental (HSE) standards still remains with the
proponent.

The proponent will allocate adequate budget and a proper implementation schedule for all
mitigation measures specified in the ESMP. In addition, the specific roles and responsibilities
will be assigned to project personnel, such as safety and health management roles.

9.3 Implementation of Corrective Action(s)

There are several mechanisms for implementing corrective action during dredging/de-siltation
and sand harvesting. The main mechanisms to address non-conformances include verbal
instruction (in the event of minor deviation from established procedure, usually following a
site inspection); written instruction (identifying sources of problems, usually following an
audit) and issuance of contract notice (following possible breach of contract).

9.4 Environmental and Social Management Plan Matrix

This matrix presents the proposed measures comprising individual sub-plans to address
specific environmental and social concerns. The information provided in this chapter and
summarized in the matrix constitutes the ESMP. The implementation of this ESMP should be
carried out within the provisions of the law and for the ultimate benefit of all project
stakeholders. The effectiveness of this ESMP shall be monitored and assessed during periodic
checks, inspections and at the end of the Project when an overall audit shall be carried out.
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Table 6: Environmental and Social Management Plan Matrix

Labeo victorianus

wide from the shoreline; and
- Limit the dredging on the mouth of the river (2 channels), the
near open lake waters and unblocking the old river mouth.

Aspect Anticipated Management and Mitigation/enhancement measures Responsibility | Monitoring | Mitigation Costs
Impact Timeframe
Environmental and Safety Aspects
- Avoid dumping of dredged materials inside the lake; Proponent Dredging Part of dredging
Increased Reduced - Recycle sand as building material; period costs
turbidity phytoplankton - Transport other non-utilised dredged materials such as mud
bloom and clay through the pipeline to reclaim the derelict former
sand harvesting sites within the area.
Effects on fish - Carry out spot dredging to allow fish to move from high | Proponent Dredging Part of dredging
survival turbidity and suspended sediments areas by horizontal or period costs
vertical movements
Effects on fish - Avoid dredging near the fish breeding areas during the long | Proponent Dredging Best
breeding and short rainy period; period Environmental
- Avoid dredging activities in areas along the delta and 100m Practice
wide from the shoreline; and
- Limit the dredging on the mouth of the river (2 channels), the
near open lake waters and unblocking the old river mouth.
Impact on - Avoid dredging near the fish breeding areas during the long | Proponent Dredging Best
ecological and short rainy period; period Environmental
behaviours of - Avoid dredging activities in areas along the delta and 100m Practice
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Aspect Anticipated Management and Mitigation/enhancement measures Responsibility | Monitoring | Mitigation Costs
Impact Timeframe
Physical Impact on fisheggs | - Avoid dredging near the fish breeding areas during the long | Proponent Dredging Best
damage/injury | and larvae and short rainy period; period Environmental
or mortality - Avoid dredging activities in areas along the delta and 100m Practice
wide from the shoreline; and
- Limit the dredging on the mouth of the river (2 channels), the
near open lake waters and unblocking the old river mouth.
Impact on demersal | -  Avoid dredging near the fish breeding areas during the long | Proponent Dredging Best
fish species and short rainy period; period Environmental
- Avoid dredging activities in areas along the delta and 100m Practice
wide from the shoreline;
- Vegetation at the edge of delta facing the lake should not be
destroyed; and
- Limit the dredging on the mouth of the river (2 channels), the
near open lake waters and unblocking the old river mouth.
Impact on aquatic | -  Limit the dredging on the mouth of the river (2 channels), the | Proponent Dredging Best
habitat near open lake waters and unblocking the old river mouth. period Environmental
Practice
Oil spill Pollution of water | -  Collect the used oils and re-use or dispose of appropriately | Proponent Dredging 500,000
Hazards resources using expertise from licensed waste handlers; and period
- Seek to reduce probabilities of accidental and/or operational Best
spills through enforcement of oil spill management systems. Enwr_onmental
Practice
Occupational Health and Safety | - Ensure the dredger is licensed by the IMO and KMA,; Proponent Dredging 1,000,000
Health and | risks - Create awareness among Lake users on the presence of the period
Safety dredger and its activities as well as the require safety

precautions;

- Dredger should have an early warning system for local
fishermen within the delta to prevent navigational accidents
and loss of life in case of potential collision with the fishing
boats;
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Aspect Anticipated Management and Mitigation/enhancement measures Responsibility | Monitoring | Mitigation Costs
Impact Timeframe
- Hire qualified and well-trained personnel for the dredging
works;
- The proponent to obtain insurance cover for employees of the
dredger site and ensure appropriate compensation in the
event of accidents;
- Provide Personal Protective Equipment (PPE) for ship crew,
workers and visitors to the dredging site;
- Contractor to recruit qualified and experienced Occupational
Safety Officers to train and enforce compliance with safety
measures;
- Comply with the Occupational Safety and Health Act, 2007;
and
- All accidents should be reported, investigated and corrective
action taken to prevent reoccurrence.
Socio-Economic Aspects
Social Misunderstandings; | -  Provide sufficient and timely information to communities | Proponent, Dredging 2,000,000
Grievances lack of about the dredging project and its activities, plus an | community period
information; or approximate implementation schedule; liaison officers
delayed, - Employ locals in liaison with local leaders and administration | and local
inconsistent or in unskilled and semi-skilled duties; and administrators
insufficient - Carry out regular meaningful community consultations and
information dialogue throughout the implementation of the dredging

project.
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10. CONCLUSIONS AND RECOMMENDATIONS

10.1 Conclusions

The perennial flooding at Sondu Miriu River flood plain occurs due to heavy rains in the catchment
as well as deforestation upstream as a result of poor land use practices, causing serious
sedimentation and forming deltas at the river mouth. The dredging/de-siltation and sand harvesting
project should therefore be undertaken to forestall human suffering during floods among other
things opening up of canals, drainages, streams and water channels to reduce siltation.

Views gathered from stakeholders point to the anticipation that the Dredging/De-Siltation and
Sand Harvesting Project will help to control flooding within the Sondu Miriu River Delta while
reducing displacements, water borne diseases and deaths. In addition the project will also improve
navigation within the lake and the river and resuscitate livelihoods such as farming and other
economic activities that were previously been interrupted by floods. Respondents mentioned that
the project will also help in mitigating against human-wildlife conflict especially the menace of
hippos who during floods find their ways to people homes that becomes extension of riparian due
to flooding. In spite of the consulted parties airing a few concerns and suggestions over how certain
aspects of the project should be handled, they indicated support for the proposed development and
look forward to its implementation.

The adverse elements notwithstanding, the benefits that will be realized from the proposed
dredging/de-siltation and sand harvesting outweigh most of the inconveniences and negative
impacts that have been categorized in this ESIA Study as temporary, moderately significant and
limited to the project area. The ESIA Study determined that if the project is implemented with due
attention to the mitigation and monitoring measures entailed in this document, most if not all,
adverse environmental and social impacts will be manageable. Overall, the Proposed
Dredging/De-Siltation and Sand Harvesting Project is deemed timely, highly beneficial and should
therefore be allowed to proceed within the given framework.

10.2 Recommendations
It is recommended that for the prevention and mitigation of potentially adverse environmental and
socio-economic impacts, the following should be done:

= The operation and maintenance of the proposed project must comply with the best management
practices and the principles of environmental management including the principles of
sustainability, intergenerational equity, prevention and precaution;

= Ensure the views expressed by the public during the consultation exercise are integrated in the
design and implementation plan of the project, especially where aspects of social interest are
concerned;

= Regular environmental and social safeguard monitoring and auditing should be undertaken and
any identified shortcomings addressed. This will ensure that all projects are in conformance
with established laws and regulations for the management of environment, safety and health;
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Institute effective communication, education and awareness raising for project workers and

neighbours for enhanced acceptability and social harmony;
The proponent should ensure the local community benefits from employment opportunities

during the implementation of the project that is being executed; and
The proponent should expedite on the works to minimize adverse livelihood impacts and

inconveniences to the community due to the perennial flooding.
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1.0 Introduction

The rapid rise in urbanization and construction of large-scale infrastructure projects are
driving increasing demands for construction materials globally. United Nations Environment
Programme (UNEP; 2014) estimated that between 32 and 50 billion tonnes of sand and
gravel are extracted globally each year with demand increasing, especially in developing
countries (Schandl et al., 2016). Economic development is one of the main objectives of
developed and developing nations worldwide. Development comes with growth of urban
areas. Urban growth is achieved through sand and gravel mining for construction of modern,
attractive and durable structures. Mining is important for economic development, to
construct durable, modern structures, employment creation and revenue collection.

Sand is a loose, non-cohesive ‘granular’ material whose size varies between 0.063 mm and
2 mm (Pettijohn et al., 1972). The term ‘sand’ is used to cover almost any comminuted rock
or mineral, but technically it is restricted to quartz sand with minor impurities of feldspar,
mica and iron oxides (Jensen and Bateman, 1979). Sand and gravel occur as sedimentary
beds, lenses and pockets lying at or near the surface or inter-bedded with other sedimentary
formations. They occur as river channel and floodplain deposits, fluvioglacial deposits,
seashore deposits, wind-blown deposits along and near water bodies, desert sand dunes and
marine and freshwater sedimentary beds.

The Proponent, Mango Tree Marine Ltd has proposed to carry out Dredging/De-Siltation
and Sand Harvesting at Sondu Miriu River Delta for commercial purposes and in doing so
reduce the impact of flooding due to sedimentation at the river mouth by easing the flow of
water to the lake.

According to the legal notice 150 of 16th June 2016, the L N 8/2003 EMCA 1999 (Second
Schedule) was amended and Projects categorized as low risk, medium risk and High risk
according to their potential impacts to the environment. The Proposed Dredging/De-Siltation
and Sand Harvesting at Sondu Miriu River Delta Project including its associated components
is categorized a high risk project mining and other related activities including harvesting of
aggregate, sand, gravel, soil and clay and is required to undergo a full ESIA study.

The environmental consultant on behalf of the Proponent will undertake Environmental and
Social Impact Assessment as will be guided by these Terms of Reference.

2.0 Project Justification

Sondu Miriu River is one of the six major rivers in the Lake Victoria basin. It is the fourth
largest river in Kenya, originating from the western slopes of Mau Escarpment and flowing
through Nakuru, Bomet, Kericho, Nyamira, Homa Bay and Kisumu Counties before
discharging into Lake Victoria.

The perennial flooding in the flood plain occurs due to heavy rains in the catchment as well
as deforestation upstream as a result of poor land use practices, causing serious sedimentation



and forming deltas at the river mouth. In the recent past however, flooding is also occurring
due to backflow of the lake waters attributed to climate change.

A petition regarding perennial flooding of River Sondu Miriu was presented to the National
Assembly by the Hon. Speaker, on behalf of Mr. Fredrick Gaya, on 12" August, 2020. Mr.
Fredrick Gaya was acting on behalf of residents from Osodo Kobala, Kobuya, West Koguta
and West Nyakach areas of Rachuonyo North and Nyakach Sub-counties of Homa Bay and
Kisumu Counties.

The Parliamentary Departmental Committee on Environment and Natural Resources
conducted an inspection visit to Sondu Miriu River on Saturday 10" October, 2020.
During the visit, the Committee made a courtesy call to the Deputy County Commissioner
for Rachuonyo North Sub County then visited the following sites: Osodo Primary School,
Chuowe Beach, Kobuya Secondary School, Sangoro Primary School, Rota Beach, Nyadina
Primary School, and Nyongonga Primary School. During the inspection visit, the Committee
observed that there was a back flow of River Sondu Miriu at Chuowe Beach due to siltation.

The Committee through its report dated December 2020 urged the National Assembly to
recommend to the Government of Kenya to urgently undertake the following among others
in order to permanently mitigate flooding and its effect in the region:

e In conjunction with other stakeholders, spearhead the dredging/de-siltation of Sondu
Miriu River and unblocking the river deltas in Adera, Nyalmera and Chuowe around
Winam Gulf to ease the flow of water to the lake.

e The County Governments of Homa Bay and Kisumu, as a matter of policy, in conjunction
with other stakeholders, should undertake to forestall human suffering during floods
among other things carry out desilting, dredging and opening up of canals, drainages,
streams and water channels to reduce siltation.

3.0 Scope Objective and Criteria of the Environmental and Social Impact

Assessment (ESIA)
Gomake Consultancy Company Ltd, a NEMA registered and licensed Firm of Experts in

Environmental and Social Impact Assessment has been contracted as the Environmental
Consultant firm to conduct the Environmental and Social Impact Assessment for the
Proposed Dredging/De-Siltation and Sand Harvesting at Sondu Miriu River Delta. The scope
of work entailed the independent verification of all environmental, cultural, planning and
social aspects of the project components and identifying the gaps with applicable
Performance Standards of all the dredging and sand harvesting works within the delta region.

The consultant on behalf of the proponent will conduct the study by incorporating but not
limited to the following terms of reference:

e Description of the location of the proposed development project.



A concise description of the national environmental legislative and regulatory
framework, baseline information, and any other relevant information related to the
project.

The objectives of the proposed project.

The technology, procedures and processes to be used, in the implementation of the
project.

The materials to be used in the construction and implementation of the project.

The products, by-products and waste to be generated by the project.

A description of the potentially affected environment.

The environmental effects of the project including the traffic, infrastructural, social,
aesthetics, and cultural effects and the direct, indirect, cumulative, irreversible, short-
term and long-term effects anticipated.

Undertake a comprehensive public and stakeholders’ consultation and participation
process through stakeholder analysis and appropriate identification of applicable
consultation methodology.

To recommend a specific environmentally sound and applicable wastewater management
system.

Provide alternative technologies and processes available and reasons for preferring the
chosen technology and processes.

Analysis of alternatives including project site, design and technologies.

Provide an action plan for the prevention and management of the foreseeable accidents
and hazardous activities in the cause of carrying out development activities.

Propose measures to prevent health hazards and to ensure security in the working
environment for the employees, residents and for the management in case of
emergencies.

An identification of gaps in knowledge and uncertainties, which were encountered in
compiling the information.

An economic and social analysis of the project.

Traffic Impact Assessment

An environmental management and monitoring plan proposing the measures for
eliminating, minimizing or mitigating adverse impacts on the environment, including the
cost, timeframe, responsibility to implement the measures and monitoring mechanisms.

4.0 Baseline Data Collection
4.1 Introduction

The study will involve literature review and fieldwork to collate relevant environmental data
for ecological impact assessment. Scope of study will be refined to enable proper planning
for gathering of baseline information and contextualization of the ecological impact
assessment.



4.2 Desktop Analysis
a) Literature Review

This will involve review of background information on fisheries, aquatic invertebrates,
wetland birds, vegetation, invasive species, and herpetofauna; including water quality and
ecosystem services. Scientific publications and technical reports will be reviewed for
developing background information.

b) Sediment Plume Assessment

The potential extent of sediment loads by Sondu Miriu River will be determined by assessing
satellite images for dry and wet season. It is assumed that sediment plumes are generated
during wet season due to high erosion in the catchments. The plume phenomenon affects the
colour of water in the lake which can be ultimately affects the reflectance properties of water.
The plumes travel far during rainy season due to high energy with which the river water
enters the lake. Reflectance of lake water will be analysed in False Colour Composite of
satellite images. The reflectance for sediment plumes will be used to determine potential
plume extent in the lake. Sediment settling rate will be conducted using high temporal
satellite images. Field data collection on the Total Suspended Solids will be used in
combination of satellite data for upscaling and derivation of sediment settling rate.

4.3 Fieldwork
a) Water quality Parameter

Dredging activity will cause disturbance of the bottom sediments that will cause sediment
plumes that can travel far from the project site. The sediment plumes will affect the physico-
chemical and biological parameters of the water quality. These parameters are important in
assessing habitat conditions for fish and planktonic organisms. Water quality parameters that
will be measured will include pH, Temperature, Total Dissolved Substance (TDS), Electrical
Conductivity (EC) and Total Suspended Solid (TSS). Sampling will be done by distance
from the proposed dredging site in order to determine baseline water quality condition that
will provide basis for future monitoring of the dispersal sediment plumes to the open lake
area and along the shores on the eastern and western side of the river mouth. Priority will be
given to areas identified as fish breeding sites on either side for about 5 km.

5.0 Anticipated Environmental and Social Impacts

The Proposed Dredging/De-Siltation and Sand Harvesting project has potential to cause
positive and adverse impacts as outlined below. The impacts will be investigated in detail
during the ESIA study using the systematic impact assessment methodology described in
preceding sections of this document.

The environmental baseline information and the project characteristics that will be identified
during the study will form the basis for impact identification and evaluation. The impacts
that are expected to arise from the project will be described by their nature as positive, or
negative, direct or indirect, short-term or long- term, temporary or permanent depending on
their area of cover and their lifespan in the environment.

This assessment will be done for all the project phases namely; pre-dredging, dredging and
post-dredging phases.



5.1 Anticipated Positive Impacts during Dredging and Sand Harvesting

e Reduced cases of flooding within the delta

e Creation of employment

e Auvailability of sand as a raw material for building and construction
e Improved Access of lake to fishermen

e Increased business opportunities for local traders

e Increased revenue to the Government through tax and duty payment

5.2 Anticipated Negative Impacts during Dredging and Sand Harvesting

e Increased turbidity on Lake and River Water;

e Increased bioavailability of heavy metals from dredging activities that might affect
aquatic life;

e Loss of biodiversity due to unavailability of phytoplankton;

e Impact of dumping of dredged material;

e Oil spills and bioaccumulation of polycyclic aromatic hydrocarbons (PAHs) from
dredging activities;

e Impact dredging on fisheries and livelihoods; and

e Increased human-wildlife conflicts;

e Compromised Health and Safety among others.

5.3 Anticipated Positive Impacts after Dredging and Sand Harvesting

e Reduced water turbidity;

e Improved biodiversity;

e Improved fisheries due to improved water circulation; and
e Reduced cases of flooding.

5.4 Anticipated Negative Impacts after Dredging and Sand Harvesting

e Unemployment;
e Reduced access to building materials such as sand;
e Reduced income to the proponent and to the government in form of revenue.

6.0 Draft Environmental Management Plan for the Project
The following is the draft environmental management plan for the negative impacts that were
identified for the Proposed Dredging/De-Siltation and Sand Harvesting project.

Impact Mitigation Measures

Increased turbidity on Lake and | ¢ Procure and deploy silt curtains during dredging

River Water to reduce turbidity in adjacent environments;

e Determine the acceptable critical limits for water
quality during dredging based on the baseline
values in consultation with NEMA; and




Impact

Mitigation Measures

Develop and implement a Water Quality
Monitoring Plan for dredging and sand
harvesting activities.

Increased bioavailability of heavy
metals

Procure and install silt curtains to hold sediments
within the dredging and dumping areas;
Develop and implement a sediments quality
monitoring plans focusing on heavy metals and
health risks;

Share results of sediment quality monitoring
plan with stakeholders; and

Notify NEMA and potentially affected
communities if high levels of heavy metal
concentrations are reported in the monitoring
plan for discussion on suitable intervention
measures.

Loss of biodiversity

Use of silt curtains to localize turbidity to the
dredging area; and

Develop and implement a biodiversity
monitoring plan for both the areas to be dredged,
dumping sites and the other critical wetlands
identified in the baseline.

Impact of dumping of dredged
material

No dumping should occur in the lake at this
option is not sustainable. This is due to the
shallow nature of the area which averages -3m,
impact on fisheries resources, biodiversity and
livelihoods;

Dumping on land in designated areas in Kisumu
and Mbita where the proponent is currently
operating from;

The project area farms near the project area has
derelict lands occasioned by sand harvesting are
options.

Oil spills

Prevent oil spills from occurring through
effective maintenance of the dredger and
precautionary measures;

Ensure that the dredger is serviceable and
licensed to operate by International Maritime
Organization (IMO) and the Kenya Maritime
Authority (KMA);

Procure an oil spill response boom, equipment
and train personnel on its use in the event of oll
spills. Use of degreasers to dissolve localized oil
spills during ship/equipment maintenance




Impact

Mitigation Measures

Waste oil from the ship to be collected and
disposed by NEMA Licensed contractors only;
Keep records of all pollution incidents and notify
NEMA and the proponent within 24 hours of
occurrence;

Comply with the provisions of the Marpol
Convention  73/78, The  Environmental
Management and Coordination Act Cap 387 of
the Laws of Kenya and The Kenya Maritime
Act, 2012.

Impact dredging on fisheries and
livelihoods

Procure and use silt curtains to prevent sediment
dispersal from the dredging areas;

Establish a liaison committee between the
proponent, the community, County
Governments, Beach Management Units, Kenya
Fisheries Service and KWS;

Develop and implement a Grievance Redress
Mechanism;

In case of restricted access to traditional fishing
grounds, the proponent should consider
compensation to the local fishermen.

Increased human-wildlife conflicts

In collaboration with Kenya Wildlife Service,
develop a hotline/helpline on wildlife e.g. hippo
sighting within human settlements to allow to
expedite response and action to deal with
stranded or risky wildlife.

Health and Safety risks

Ensure the dredger is licensed by the IMO and
KMA;

Create awareness among Lake users on the
presence of the dredger and its activities as well
as the require safety precautions;

Dredger should have an early warning system
for local fishermen within the delta to prevent
navigational accidents and loss of life in case of
potential collision with the fishing boats;

Hire qualified and well-trained personnel for the
dredging works;

The proponent to obtain insurance cover for
employees of the dredger site and ensure
appropriate compensation in the event of
accidents;

Provide Personal Protective Equipment (PPE)
for ship crew, workers and visitors to the
dredging site;




Impact

Mitigation Measures

Contractor to recruit qualified and experienced
Occupational Safety Officers to train and
enforce compliance with safety measures;
Comply with the Merchant Shipping Act, 2009
(Part VI Section 117-168 on Safety, Health and
Welfare of Seafarers);

Comply with the Occupational Safety and
Health Act, 2007; and

All accidents should be reported, investigated
and corrective action taken to prevent
reoccurrence.

7.0 Stakeholder Consultations

Regulation 35-2 of the Environmental (Impact Assessment and Audit) Regulations, 2003
requires that an ESIA should examine and seek views from the local community and other
potentially affected persons. The welfare of human societies and the quality of life is directly
linked to sustainable use of natural resources.

As much as possible the views of all Key Stakeholders and Project Area Community will
be collected through the following forum:

e Oral interviews;
e Administration of Questionnaires;

e Key Informant Interviews with key stakeholders;
e Public Consultation Meetings: Public Consultation Meetings (PCM) will be convened

within the project area.

The intention of the Public Consultation Meeting will be to;
o Inform all the stakeholders about the proposed project and carry out public
sensitization on the project, provide information on the potential impacts and
proposed mitigation measures to eliminate or reduce these impacts;
o Collect additional baseline data/information on the project area environment;
o Provide an opportunity to all the stakeholders in the project area to give comments,
raise issues and concerns pertaining to the proposed project and allow for the
identification of project alternatives, mitigations and implementation strategies and

recommendations;

o Emphasize the importance of having all stakeholders being involved in the project

implementation process;

e The venue of the meetings will be identified within the project area; there will be at least
3 public consultation meetings carried out during the study process.
e Duetothe COVID -19 pandemic, the consultant has put in place safety and precautionary
measures to ensure the safety of both experts and the project stakeholders. This was

10




guided by the NEMA guidelines on conduct of public consultation for EIA, EA and SEA
during the pandemic.

7.1 Public Consultation and Disclosure Plan (PCDP)

The PCDP shall provide the strategy and timetable for sharing information and consulting
each of the key stakeholders group during various phases of the project. The PCDP will
guide;

The Regulations and Requirements related to the ESIA legislation;

Identification of key stakeholders who will be informed and consulted:;

Public Consultation and Disclosure programme;

Timetable/schedule detailing when consultations and disclosure activities will take place;
Grievance redress mechanism in an appropriate manner; and

Appropriate reporting in the ESIA Report.

The following stakeholders have been identified for consultation in line with the
PCDP:

Project Planners;

National Environment Management Authority;
National Land Commission;

Kenya Wildlife Service;

Water Resources Authority (WRA);

Fisheries Department;

State Department for Mining;

County Governments of Homa Bay and Kisumu;
National Government Administration;

Other Project Affected Persons;

Local community.

11



8.0 Time Schedule for Executing the ESIA

Activity Timelines (Weeks)

1-2 2-3 4-5

Undertake screening and scoping. TOR approval by NEMA

Site visits and Stakeholder analysis and consultation to further refine
and/or optimize alternatives and mitigations identified during the
Study Report Preparation

Document the ESIA Study Report:

e Description of the project,

e Baseline studies,

e Legislative and regulatory framework,

e Determination of impacts,

e Mitigation,

e Analysis of alternatives,

e Prescription of Environmental and Social Management Plan
Presentation of the ESIA to the proponent for ownership

ESIA Report compilation and submission to NEMA

12




9.0 Team of Experts

All partners coming from different disciplines and experiences have spearheaded the
implementation of innovative and appropriate approaches to development thinking, namely
scientific and well researched outcomes, participatory approaches that enhance dialogue,
forge partnerships and encourage conflict management and resolution. The team’s diverse
disciplines are consistent with the multi/inter/trans— disciplinary nature of the environmental
management tools and the code of practice for the registered EIA/EA firm of experts.

Name Expertise

1. Kennedy Kijana EIA/EA Lead Expert

(Principal Consultant)

2. Dickens Onyango Odeny, PHD Biodiversity and Aquatic Ecology Expert
(Research Scientist)

3. Dorcas Thomas Awuor Social Scientist and Community
(Sociologist) Development Expert

4. Flora Mitchel Akinyi Environmental Associate Expert

(Associate Expert)

5. Fred Maseno Occupational Safety and Health Specialist.
(Health & Safety Expert)

13
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APPENDIX I1: PARLIAMENTARY REPORT ON SONDU MIRIU FLOODING
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Diedyicy the dver od unblocking the rive: delta would po a oy way o ea=iny he Qow of
watcr 10 the Jake, Howeven, il iy mujer envirenmeantal activity requiring major invest--ent
und inwsgreed appranch by the government. and would Lonn parl ol loss teom aratepy for
contrelling Joods un Rover Sondu Mirin, T3 ward e covpied by corstroctor of dams
upstream m ssme walir and zenvol flooc Howe diring heavy muins, esmblishment of &
modein early waming system baced o ¢ fimetional telemetric neswork and contilivetivg of
permancal evacuation cenbers. Tle sedinenl lv=C of dAvers in the whols Tnke hag o ane wory
high dug o deforesarion naream cansing sedous seaimzrtation amld losmmmng Jellas at te
river rroths. s 15 a major vause of flocds.

The Minksiy was considering o proposal W0 2orar et a S-kilameter dvles oo the left Lank wl
Biver Sondo Miri1 froc Sangloro power station und 1 5-kilometer di'se o sithe-a'ds of the
nver atter Xepdu Bay-Eatts rood mwnrds the lake, The works ars estirizted bo o aboul
ko sh 300 mil_ion.

In order to inccezse arca woder imigulion md hons fand scourity in the t=g.on, the
Guvernment threngs Netional Itigation Azihoutly had planned = mojor nrojeet enllad Creat
Wang’chewy® Loigation Project in Rachonys Moot Sub-County, 1ioma Say Cowly, The
Projoct ia estimated to cost fsh #7% 1 llioo and will bring 1,820 asres o° faad uades
irfpation v prow maze ond othes high valod aotcoliurz] cops. Wow.ll benelil abour 1,000
Toracrs, thereby boosting sucic-coomom’s dovelommart of *ha conmomity. Feasikily shudy
sl delailed dzsign are complored and government was sesking Ny [ir implementetion.



W, The Monis.oy ol Waler, Sunitdlion and [oigs.ion inkemded w assess sl doiersas cuilable
sites fer comstruction of weter pons, small cams and boceholes te zssizt the conymumndiies'
access =afe water for domest'c use. The prajeers will then ke prioriczed Tor i=plementation
undel e Var dus propreis argelny ionprovenenl of recal watel supply.

1. The Ministry of Waler, Sunittion und Eripsion wes Curlber sddress s weer sod sanilalion

" challenges m I lomabay County theough imnoememation of the followang pre-2cts:
a) Homa Boy Closeer Water Supply and Eonitatinn Fenject sca otz costof Ksh 1,17 billion.
| ze pryject conuienced i Jeovany, S01Y and is expzeoted 10 be completed in June, 2021,

L] Kendu Bay ‘.i'l.-;L-:J ad Banialon Prooecl al 2 Wotal oy, of Bl G50 galhcn, 1he project
commenccd 12 April 2019 and is cxpecied o bo comealzted i f.'*-r'mhf'.r_ A

Chyamis Water Supply zad Sanitaticn Project as a sotal cost ¢ Ksh 7166 millien. The
project comunencsd ‘n April 2019 and is zxnected o be .,u.npls..-JL by Cutober 2027,

s
i

12, There are ny Aood mitigaren waorsa thar hewe e dene along the Sandn Miri: Rive-

Mliiigeton ol Juwdmg slong (e over reguirss o oot l-sec ooyl appeeach bom the ensopy,
ttansaoot, waber Jt seritetion sectors among others.

12 “1he County governments of Homabay and Eisumu coundies have major coles to play o food
itigation <o their rospestive jursdietions in eonjunction with cther counzies (o tha oosream
arzas of Frwer Booce Miria,

14 The iishicig commuomily had sullerod repercussions of We Ooadiog Lets from the river and
Tale Victoriz baceflow. For instsrce, Saoz0 liot Boach Mamspemos Thoit avers thar the
caneing bopr 245 been ceslroyed, shers land recueed by the buck [low vonm Labzs Vielooa,
beach latrines Zlooded and destroy i::l bezch toe= 2nd eu.|l.'.t1l.1'c p.ants rlarted drict. acach fish
pids destroved.

15 The ediucation soetor wes adversely ~feated by ths flnnding af River Sondu Mitin, There
was destrus don ol schund i astrus we I:L]d."-'ililﬂll 5 leowes, playicp Coounds, Toiletsy, oss of
booxs =ac other lesning meterals, stodents aeing affocked by weror harns dizcases, heing
Lowd as avacuation centres hence Fallizg of cducauipns]l acuvitize, school dropouls by
students, ‘ner=ase i proooiscuity durnng tonss of disasses han pasoli in zarly pregmancics,
incrzose in easen of ehild 1abor, Toas of voloohlz cdeention ran kovst cie o displacements,
1acrzase w1 ciscs of deliguency ad abseule: sm. aud compreiniised health of carners dunng
Tlnmeda.

1&. Althauzh the petitiancrs had prayed that the Tommi+zr cstablishos %ets with respes to the
Corllovwegnne spesels, (e Cormunities Jid ol goeess ccnomehzcaive data on the ) munber of
tnose affected number of deaths and tate of :hﬂease.s, szmnlative Junds nsed in disaster
ragpomse during f120d=, and sazinl ecomamnic zudiz o Tosses incured by resalans,



L7, Thare wan need for the Metional Assembly o cons.der poivaitiaicg e somsgeralivn and
pasamng ol [ Neivnsl Disaster Manngement Anther sy Bl 2019 by Tlon Ximami Idhmgwa
carmeTty Awathcg Comouties stage consideralion,

(8. There was cead lor e Malivmal Assembly o eonsider wegemt mobilization, allozaticn ooc
azecimtahility of funds for the permancnt mit Satv: ol Joods o their effests along foods
Bliviu Bivas threogs the TY 202172022 hudgpet,

Comacanent B Tae foregcing saxmissions amd ubzervliony, (e Commirze m-oda the following
mrndationa:

1.

The Minstry of Water, Sanitation and Lrrization 25 a matter of policy adopl sl
fnalarsent the following, wamely:

expedibe e Juustrugivn of a 2 kilometer 13702 on 5o 1eft bere of River S0ad. Rido
frim Sang'om powss station and a o-kilomeder dvbe on eitber side of the “iver citer
¥ewdu Bay-Eatito rood towards the [nvz im0 -hs 0212022 Financizl Ye=ar.

issue recesanry gnidelines o cosurs the River Sondu Micm baak is smeeerved oo
cetchmcut arsa 15 protecizd wince i has the mandnte of repylation of the rvor by
derm-warng e eiparian area

stuienl sinopenvy response Coring Cloods o7 partienlarly at the cvacuation centers by
digging ¢r desiling o the vatwa diains w0 obloes (he walar witys, unhlrck o
el il culverts, aupply and atall walcr s in leaming astitotions baog used as
cvacation centers, build pil Jasioes widd moadls Dilets, supply water ~eoment shemieals
and hausehold 6 ta= and supply hand wash Tadlit=s.

expedite wmplecentativn, ol the Gre:: Weng'cheing® Iripaion TProisot fa Bachuonye
Marth Sub-Connty, Ilera Jay Coaaty to boos: toud secunily i e LRI,

expodite e agressnene of auitable sies for ennsruction of watcs rans, small dams and
harchales to assist the commuuties’ access fu sale wyler Lo domesds uze. Ttrhee d thas
privifize (be proects for implementation veder the varicus promams targetiog
improvemer: of rural wese supply .

encurs Bmealy cowmpletion o the following cogoing projzets to adliess waler 2
samitat:on chalkagse: in Hocnwosy County: Heoma Boy Closer Waker Sopphe =ne
saniation Preiee sad Kendu Day Waker and Sanetabion Project, Uy agiz Woaler SUEply
and Sanilabion Frojes.,

in conjunction with other steoescidens, speediesd [he dredaing of Biver Sondo Mir: and
unblocking the rives delin 1o rnge <hs flow of water to the lake. A ;o seclurul
enagement should Laen ersue conslouction o dems Cadtrsam o sto wesze and eanteol
flood 1 aws during heevy rains, establishment of a wodein early wariing sy slem based on
a functional telemeriv nelwod: amd Conttierion of pomaancnt evasiziisn cesters.
aohairnetics of water pans and check daws o vunligl walsr veloeity.

f
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Lia

The County Governments of ITomabay and IGsumo counties, a5 a metes of policy, In
comjurcton with other stalzaaldzrs, should undertale the fol.owing to forestzll humuan
s e chws g Hoawls,

v Dmnediale meedsures; Epping oo ideodification ol glleeled areas and ozople, supply of
water 1o the affeated, proddding food amd com-food items to the affeeted, evasuaing tioe
allesied, und conducting public health owirzaches, having renches © g areo i sehools (o
Frevent waszl fom fleoding thzos, and by canving owt d=siltng, dredging and apeming
up of canels, droinapes, sirenms ool walss dhennala, constmetine of fish landing arens,
constomd wilsl W hoprove sauilaion al the beach, constuet sabices along the baach to
rodie s lmAtion and finance equacultnre aleng the beach :

a) Miodium torm isterverntions: develon a dood management steategy, 5olding cvasuation
cenires for nzorny communities o avoid nscge o7 schonls as svacmben cenlres, natdlule
reforestation programe, rver trelaong, and sustanable land vss practicss 1o the wpstream
arca of Sendn Mi-in River inorsdoee omasion 2rd comacguent acdimentnzion of rivera in
e Db pasime wlich s e megor caugs of Doods, eoga o moioersssclord. collaasuiions,
and movise cxizting policy o formulate county Izvel policy, if nome cxists on
erpsaelienis durns ooding events.

bl Liryg lam interventions: emer into public private paricership wih the pocsible inveaiors/
donois to assist n projects soch g3 tree plantng,; vain weter hareesting 1o each home.
The Coonty Grvernert s-n0d alse enpape with the noticeal goveramsrr For the
congtruslion ol Lora-Suin Muolb-F oopose De g, constaction ol several watcr pecs and
tehabilitaticy of wates ezscloncrt areas witta the egion, and capacity hiilding “oeal
somnmunities W chimge ~ehavior Zor better adaptalivn.

The Matisnz. Astembly priovitizen the conzideraticn and passng cof the Mulional Disssber
Management Awihcoty Sull, 2002 by Lon Kamam liooagwa sunenths swarting Commeitdze
Xtape coraidermicr

The Mational Aszembly cnsores anffizoer mobilizecion, alloestion =973 acconnmbility of
lotds loe (he pervuapend onibgabe: o0 Hoods apd (heir efzols slong Soodu Blivie Diver
“hromgh the I 202 12022 budpet.

The Doationa Government Mimistoes r=sponsible Tor =ducsbiorn. mosds, healtz, snemgy and
cizaster monagement should —ciee mcoauren to oddroas the devostadin: o-d destruetion
wrowght by floods HJLJLE Suudu Minie Eiver paniccaly in Bachuwowyo Soibh and Nyakach
mub Connties,

The Hon, Karcke Mhinki, M.T

[p.1]



1.0 PREFACE

1.1 Comm itiee Mandate

1.

=T

1

The Departmental Comrsittes on Eovironment and Matural Resources @6 establisbed coder
the Maipoul Assembly  Standing Crdz—= Mo 216 (1. The funstions 2=¢ mandes= of -h=
Commttes are also contained uacer the Mativial Assymbly Sunding Orders, o, 215¢5)
-

A aveshpate, iyuice iolo, and Tepart on oAl momera welating tc the mandsie,
management, acthvities, adnumsiiaticn, oporelion: wd cetimates of he ostigred
Muinusloes xnd dapariments,

b Erady the program and paley oljectives ol G Minarizs and depoaments and the
ellzcliveness o~ the implementation:

c) atecy and teview all le2islation refared o it

STy, Acress sud analvze the celative sucsess of the Monisties o) Depariments o5

wedsureyl 2y ha resulz obtained n: eompared with i3 statod o9joctives

o) Imvestigate and inquie wic al. wetlas relating o dhe assicmed Ministries and
dupsriments o3 they may deem neczasesy, and as mav br redeoredd W e Ly L

[Couse;
£} ¥et and report on el appeinimerts whae the coastivcion vr any Bew reguomes the
[vatoaal Assenbly o apprave, except thace wder Srandi-= Qrdes 204 and

2} Make repotts and vecomumcndations 1 e House 45 ollen as possible, inz.uding
mewtisnenditioan of propazed legizlesion

The. sutject mater of the Departinental Commiltes on Fovironment and Matoral Rosonroes

are stated in the Seeond Schednle of the Natiozal Assembiy Staudine Opders Mo, 216 (1) sy

“ollows,  clineds chanpe. eovironment management and consemeestion, forsstry, water

resoures menTgemont, wildiabe, nuning and Cabwee! resewrees, pelluom and wasts

manageinenl

1.2 Oversighi

Tr: exezwving ts mandate, “he Conupilies oversees the folloai=g Governeort Winisries
und Deparments namely: The Ministey of Covicanment and Fowesbiy: The Ministoy of
Wazer & mandaticn and [oipaion; The State Deportment for Wildlife: and Tac Soate
Denartment for B4l aing.



1.2 Members of the Cnmmid tee

4. Mhe Locvuttes compszs the follownsp Meubers,

Chairgersun
ITon. Karele Mbauki. MI'
MP for Maara Conatitzeney
Ju lrilee Party

Yiee-Chairpersun
ITon. Sooais Ak Noce, ML
BAP for T wara Cony iluency
I"arty of Developmaent and Reforms (T'TIR)

Men lrgrs

How David Soopopc Bowen, MP o lor
tlarakaet Ceat Constimcncy

Jubilee Parly

[on. Freacis Chocha Canya, MP for Motk
Lo Constitoency
Frondcr Alllenes Party (FAP)

Hon Porard Shipali, WD, for Tkalomani
Cuneliuenss
Juliilee I'arty

[T, Al Warie Gayo, MME for Carsen
Canstitaency
Wiper Fary

Huoo Gewcpe Macharida Kanokl, WP Ll
Nila Constituchacy

Jubilee Purey

Hen. Charige X, Chepioanny, MP for Mo
i onstiucncy
Tubilee Pariy
Ilen. Konzeza, Samon gznga, I for Funu

CromsUluency
Jubalee I'arty

1€

Him Puior Kimnri Zikbora, MP e Wlathiryo
s Liluson

Jubilec arey

lan. snjerun Daln Tepar:, ME for
Xirongo Constituency

Urange Democratic Movement (DM

Ao, Clarles Oup’omdo  were, 0ME for
Fagipul Coeatiteneny
i -ralic Li

Hlan. Masn Sahal Threkim, ME - Bominaed
Forum for Restoration of Democracy-1

Huon, Fozzah Busn, P for Eosumn anndyr
Chrange Tiemaacrabic Movenacent (ODD

Ilon. Ilazsam Ofa IIolufo, MP Zor Izioln
HMarth Constiiuemey
Henya Patviots” Marte (ICFTY)

Ao Anun Deddy Mohzosd A, ME foo
Leikipia Fagt Coraineoney

Jubiles Pariy

Hon,  Smid  Firhae,
Constrhecncy
Forum frir Reatoration nf Demacracy— K

MP for  Galele




Llon. Bebeong Havssan, MP far Tean Tiver
Camimty
Maupgideleo Chajy Chap Party (MCC)

Hon. (FEng) Daul M. Nzenpn, MP lir
Mwinpi Murlh Constituency
Wince Party




1.4 Secredariat
The Coznibbes 18 sevviced by the follewing Meibers of Staff,

Ma. Farher Mginen

meepned Clek Acuisianl
Lead Clerk
My, Dhepnas Mogare Opeclu Bdr. Veediick: MMuthengt
Sooomnid Clork Assistaolk Chicl Fiacal Analyai
Mk Sycrewe Lupaza LAr Engens Apan
Luopal Coonmge] I Rigparch Officer



20 INTRODUCTION

2. Lze petivon regacding penenmial Aooding of Ziver Fomcda Minn wes presenied to ths Lense
the Flor, Speaker, on behal? of M, Fredricg Gaya, un 127 Augusl, 2020, Mr Fredrisk
Gy was awming o behalf of resdeniy fem Osoco Kobala, Kobuya, West Eeputa enc
West Wyzcach sess of Rachuwonye Nodh and Myaksch Sub counties of Homa Bov oo
Kirmzra Count s,

6. Pusuont to Stondicrg Osder 227 (L), the potiien was comumitsd to the Dzpannsial
Lo ultes oo Eivicpmment and Matural Besourees " eanaidzsntion and ropecting e bath
tha Henae aad the setilioners eocoraing w0 Standmg Orden 237 (2),

7 The pxitiomers deew the attention of the Houss 7o the following: -

2 THAT cie to the posstad peenwiz Jveds along River Sondu Mirviu - Rechuomyn
Morh 2of Wyakash Sub cenntics which comvinues ¢ havoc Dsodo Kobala, Lolapa, West
Fooputa and Woost Myakach smess since 1963, -

1} THAT e reskbentls have bone the far-eoching cffieets of floads which hes never acen
permancutly miligated by toe Keovan povenncend ws pec ls oencele Dy he laws
BOYELMINE CLT country.

il PHAE lios abdicalivn ol responsibility has thersnre deniad, vinlated, infrivged and
threatenzd the people’s dghts as stipulated 1 Chapler Zow, Par, 2 ol he Senvan
Wikl

iv) THAT :hz residents bavs made soveral cfforts to Rave 1ae perennial disasizr addressed
permanzzly by boils County and Mational Government and no satisfac-ory response have
haen aff =i

vl THAT on 12/05/20_ 8, the commuty preseulsd deein veguests fur peoanenl midps.ivn
b 3 Bovelalion Hono FEupzne Wamrabaa wher he visited victims of flaods &t Osgado
Mrimiary scheol i Kobala sub ocalice Wangizag Lovalion in (he presence a7 sevaral
luval leaders but no sarsfhery fecd=ack 1o thze rosident havs Seen commonisated,

vib THAT eurvamly over 3000 noopie are displaced since early Apnl and thez govamneul is
vet o pove a penanent solulics as requested above.

il THAT in regoect o7 nur proyer fior a lnssing =clution fe mit zaton of foods and is effects
alomg Tiver Soadu D.ziu, Uy wens nol avware of any such case pending hefers omy nonir
of _2% ar ather ennstimtional ar l22a] Bedy

& In recoenidon of awers, Responsibilities and Zrivilepes of the Mabional daseirbly

deleps =d W (e & nding Comminaa en Eavitenma-= and Natueal Resoosess, and 1o view
of this escelating humenitaian zud buman righls sitculics, the peliioners salled on the

15



Mational Assemblr to recommend 1 the Govzmment of Keoyva to wrgently uodediake Tze
follorering in meder 1o perr- onenthe mivizare Aaading nad its effzot i Thzezion:

OTirnd pnsfdesiizetion of fac liver Sandu Midso and epening® 120 hlocked deling in Adera,
Syabnery and Chuowe sound Winem Gl

i1}y Conatroetion ¢ 7 emndimd Tiykes aler g e hanka of Rives Sondo Mirio

i} Taplementation of the Great Wanz'chin-g' Teteprated Tmipatiem and Worer peonoet
which 22l been desipnsd and only awails poovareme, ol he NIB Thix will sddress
foad, aateiton & wates securily plus oods conkol.

1) Addressisg the sannation challenpes andd baulding water szcure inshit=tion: &g Schaocz,
health fheili-fe:, ehirches, homes, =arksa. Pavis'on of complete WASH facilites o g.
toiletstatitnes, water barvesliog, Cesincnl and stosape, tanks Zor the roos catchment,
ennmmiTy weicr pang, dams, channelz 30z hand wrahing coniprment/m aterals

v! Tromoling trze growing (fruit farming ] alongsids the Gver baok and its bazin eatzhment
plus ez amarian of zand mines in knhz a Buk location which highly suppued e
government walh  levy fcoechcn. Liess ale mesgusy  broeding zonss  and
enviromm ental y di=nsmona.

Wi Prowds al=cmattne sovroe of livelibood ic fBzh farming, fairy hoaediolos, poclo, hze
kezooy Lo the woulths dnd woman.

viir Conglrue: two bricges and roads; Cooowe  Sand: Brdpe at THED soes b Lok and wgpen
the owver 700 acies of feriile, arex= and for agritusiness, food scoocity and cco-
touriam; Mheadho-dyading Beidee a1 Akola Baach tho: links Kisumuo :nd Hoemuaogy
Counhes, Chucwe — Nvakwere Boad lat 15 ereded: Kobala — Usodo-Iyadha Hozd toat
i1 damaped by emoaior

il Last mile powret conneclion 10 all hemes, schoals, chimehes, markets, anc health
[aeilitics,

ix) Fnproving, equipgane and amffing o7 learming ingitations o2 heahl. fociiities,

1N The Peritane= ~hoeefore prayed that the Deprrmental Comminies one FEoviromment 2rd
Bataul Bespurces pursuanl by Sfending Ovder 206 (3 (ah

03 Peprmzzs with the potiter ismmediately inview of the uegeney of ©95 netor smvpasss
Lhaesresirs

by Ivesdpsczs and mokes recommendesions wih regord ta: mombsr of hose alleelsd,
numaber of degths and rale of diseeses, conulssive buds used i disagter response duriag
flaada, srcial-caoromic eoditon laases inqrred by vesidents 1= <mwaa of devrover frioma,
Livestock Cealn, dod mareoned poocing aods, and water aod saoitaton Jacilities allzciel,

11



2} Bnoosz <hz Werinnal THangier Manassreont B oaned ennsider eompens=ating affomed
fanilies.

¢} Bnsoe sofficient mohilization, alincation oo aceonntabiliy of fands fre the permanant
mitigation of doods o0 theiy eflects elong Somde Misn 2iver Teoogh the FY 200002021
b . ;



30 SUBMISSLONS

Il

The Conmaitter consaquicat]ly pet scizsd of the matters saised in toe Petizion and proecased 7,
dameant e Blinding Ooder 227, (hreugh deliberative mee.ing: withs G peliioners, T
Mlinistry of Water, Sanitation and Dmigation and its varioas SAGAS, the County Governments
ctf Homahzy and ¥Ximomu ond condoeted oo inzpestion visit 1o the Sorc Miriu Biver - o hid
to celoerene oo the natlscs caovassed o e Pelilion vl @ view bo vespomdnge o the prayas
aonght. T-o evddemes e cneed 13 werorded heronnd o

A1 Snbmission by the Peditioners

Lt

M. Fredvick Gava, the petitionsr. appsarsd before the Clommitze on Momday 28

Septemmbes, 2020 and hrietsd i that he waa nor'=2 nn hehys £ of ctizens of Keeya residing in,
Foobala Bub Locatuon, Wanp ' caznp” Localion of Hona - Bay Counly. dosclly and mdirecthr
alTeeted by fleeds

15, Tzey crew the attention of e House -2 the fad that thete were Dersistent perermaal Joods

along River Sondz Mirin in Rachanoyo osth and Myasach &b count es which eantinuas to
wreak havoc o Ussde kobala, Kabuyz, Wes: Koguts and West Mvyakach sresssince 960

« Lhie Fenyan gowzmumenl sl esssonizlly shdicalad iy respousibilily sl o G poocsse b

demind, wiolated, (nfrizacd asd thecatencd the people™s rights =8 stipulated in Chapter Four,
Pard 3 ¢ lhe Reryan eonstdhion

oy Amele 268 Right te T hes keen deprived by dzatha sccasiomad by Srowming i 71nada
we el wWelel ol v Dutne Clseases,

Y Arbele 27 Eguily and Freedom from Disurminaucr the puvernmenl's susvese o Lhe
Oréalang’i floods memac: affims 25 2xlibe 2o mitdgese the Taver Sl han Joods
disusler which hae been mmjustifiably celuved for over 57 vaars.

o) Article 28: Human Tip=dty the co-cinunus displaesment of thesz residents Ty
unzorirolled perennial Moods bas Foocad Shens o lead undiponified |bestelz of begziz for
Fowncd vixlief =r nanfiond items to snrdve in the ovemaromaded campa Thoy are anhjeoted To
prsychalogical Wrluce, (rated n oo mbuman ancd demding mannss by Ee ocds,

dy Adele 29; Freadom cnd Security of the Pzoren the people’s freedom heve :owavs boen
d=pmived arbiranly since they cac’t uve, wove, and socialize nowmally. Rampont Tiefts
ori robberien, s=ake bisg hipre anaeka a7 invasion kna proendonsly ridled the seeurity
af the people’s live: une prope:ty.

el Adicle 31 Privacy of the Fumilie: private aifuire has besn unnecessurily revealed wd

szivacy of theic cemmuniczsions -nfinged through eavesdropping by subjecting them fo
crawdel vamiping classmonms & teats during flonds.

14
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I3 Artgle 23 Bwvircriien. svey person cas e cighil wr a clean amd hizallly win ooument
uhlike to rezidents of These areas whose enviconment oo contaminates oy the afflnent
from anines washed by flood woer ino their Rirver Sondu Miriw end Leze Yieonw
‘Ilere 15 higk ratz of open defecation. Sand mizes aoe mosquiso biesding zones whach are
enviremmiemially &7 3asons.

g) Article 43: DCeonomie and Social Rights dvring the flonds: the prople cannnt aceess the
highe=1 atlainoble starcard of heelis, 1oe people comnol acvess adequate hoosng wol
ceasonable sizacad of sanitation as cepicted in the campmg sites, th= praple have
i dznime fond o macceptable crali sy alnes floods affeer Tal= farms, praim smees ond
have (o gurve o reliel Joed soppleroenls Dom e pevesunzot and olher non-séabe
ecters. Tauslly, the people heve ne accoas to clzan and safs water

- Leamers 57 Czodo, Kobuya, Daaja. Kobala, Konvech. Burhur, Nyamanyinga. MNyeang'osg'a,

Ohange, A543 o, Sango Buro, Wyawaln and Pheadina anhnnls nzver pet gazity educarion
siness Lheln clagsrooms are used W cccommcdate he displaved laocizs theesby disieptiag
carninge & hinderng provision of 2e basic sCocaticn by the poverneicnt

The ves:dzunts have wade several cforts e have the percondal disaster zccmssed parmanzolly
by beh Denmty and “Saticeal Geverart wethoul ang =atisfietory raaponss.

4 lastimg solution to mitipatios of floods amd their offects alerp River Sondu Miriu ke Thund

Looup b

a) redrazidealiaton of the River Sondu Micc and cpening’ the blocked deltas a0 Adzes,
Bvalmern and Chuowe cround Winom Gulf

k1 Conatroefion of standard Tiykes dlang the bz of River Sondu Mo

ey Implementscion of che Creer Wang' cloorg' Integrated Digation aoe Woaner projes which
hasd berwn desigoed und only awalls procursmenl . the MNIB, This wall address oo,
nutnbon & water secunty zlus floods contral,

di Addressing the santation challenges and burlding water secore institubons e Schools,
health foz litiea, churches, homes, markets. Povision of complete WASH foo lides e.p.
tellsialatings, water larvesting, ealmenl woo doape, fanks for the roof catclunzos,
COTINITI Y WatCE paE, dams, coanncls plas heoc washing coqoi prentimamer als.

2] Promoting Tee growing (fmit fanning alongsids the river bank and 115 Hasin catchment
plus reclamntion of annd mines In Kohale Sub location which highls suppoaed the
povennienl  wille  lewy colleciom Tlesz  ac wosayuito beecdup wooss and
pvirerrmtal y disaste 3

fy Trovide alleenative sowrce of livelibood Le. Esh Eoming, dairy borsiculoee, pouly, boe
Keeping (o the vouths and wonen

Er



at Deicge and Foad MWetaeochs constouss tvo ooielees and roads,
¢ Chnowae - Sanda Dridpe at TIdhi area 4 link and open the over 7090 azres of fertile,
; ardble Jand for agribusiness, food szcur 5y Znd eoo tourinm.
= Mwadbe-MNyading Bodee al Aboks Beach the: links Kisumu and Homabe: Coumiies,
o Uhucswe — D yakowere Koad Uil e eroced
+  Kobala - Osode-MNyadlo Ruomd el is dagaged by soosio

facilitics.
1, Improving, equippog aod s2atbg ol lean g iesticutions aod Lesdib heilil es,

I8, . hew petiticrer ooay e Dl the Matvos] Assembly;
ry Dhspemsns wita the petiticn samedisnely in wiew af the crosney of the matlers cervasssd
Usz:eim.

oy Iowvesizies and malkes recrormsrdomicras with repord e number o those offecied,
aumbe- of d=aths and rae of diszases, enmulative s used 1o disastes wesponss cuding
floods, secial-coonomin medit e Taaszs incorrsd by oaidents in torms of Soameved farms,
Lvestock dealle wd waroonese gossicy ands, dnd wdler dud saoetaGon Teidiies seced.

el Buacs he Madonsl Disuster Muanezemem Bill and conzider compensating affected
frmilics

b Znsire sufficiem mobilization, allocation zrd ecconmiability of funds for the pamanca:
rtigation of flocds noad thair efieets nlong Somdu Wirin Taver thongh the FY 20007202
bucget. :

A.Z Eubanisivms by (e Cabinel Seeretury, Ministry of Wter, Sunitution and Irrigation.

L9, Dy, Andrew Tuimar, Chief Adminisative S8eceicy in the Mimdsoy oppez-sd hefore the
Commiliee, on behalf of the Ciboner Rcerctary, en Wednzsday 4" Movember, 20240 and
brialed it oz fallows,

200 Enec N -in River is one of “he s2% majot sfivees in a0 Lale Vietoria besin. It is the fourth
larpesl rover m Fanys, onpginating from the western slapes of Mo Sccarpraznt :nd flowing
through Makaru, Domst, Xedcho, Mvzizia, [oma Dar and Kisuomue Counties beZore
dizuosreing imle Tacs Vietnen.

[

1T narar i flecding i the Aood plain ocenrs doe 10 hoavy reing in e catciumem as wzl
as cepladation of upslresen vepelsion 93 a tesult of peer land vse praciices. [nodhe reeenl pas.
horenvn, flooding iz alse acurriag due to baclflow of the lake waters, which seisrtsts are
»et Lo sdlislhctorily explain, hut is sttributed 0 2imote chasge. Whereas Joods zrz nze:al
diszstets, the impacts on rasidents depend wery mweh on sconuauty land use poacices,
atdherence o aory wWirning syatema and quins implementatinn of advisoes



A Wattr Rosoueces A hotity, an instiatzon of the Ministoy has installed a Telemelry Staticn o

4

i

i

£

the [lood plain =2 Mvakowere Village -0 menito= tre water levels. The atatian provides nzar
real fiime data Zov caily wainings, Duiig the periad: appuoacheng Uie wo ain rain Se25008
that. esns floods in the arca, Watce lesonsecs Avtaosty, aascd om —he data eollestod fors
the s.2lun, Hsues [lecd warnings to alert commzvties lving in the flood plain to vzeate. I
this vear. live [5) flood warming have besr 1ssusc.

L Munisby Ureoopln Malowal Waler Harveeling s Slorete Aulhooly cendoved & (oo

sitration asscssment i3 the L. Victoriz basic dudcg the Maxch-Apeil-bav, 2020 lang mins
w:lh @ view to asiablishing the flond sitmuntiom in Tha2 bazin, effestivenera of th: sructures
constucted sad propesal of pewr nberveutions, The assesanent stady establisiod that e
lang reona woon Feavier aompared ta the provians yoers and o b0 mers des-miccion and
cosrapme of Diveblicee o the cemcnunilies Lving widon e Lower Jake repion e, os
vanally affected by floods.

CApart from che lugh flows that bioke: the traa baokes, the water levels w L. Vicoua Lad

iroreasst Agm iear 1y loading ke A bans floref that submoged ovs- 70 Aeres af fiorm and imid
humes, wausicg much ceslivelicn ol propedly s olber livelihoods, displadig aboul 2,264
people n the arca. Other infeasiuclure demaped mcluds, rosés, bradges, Feaches, electric
puales, oo barvesting mwines, gonon bowea, destuction of the Asmch-Kimilo Irrigotion,
infrastruztare 23¢ blockage of the e delta.

Tie recarcnzncation b dralsye Uie tiver and voblock he mover celig weold poa loog way in
caaing 71z flowr of watsr 1o the lakz, [Rwewer, L 15 2 major sovironmental activily Tvduinng
majur invesiment <od integraed approach by che gavenment, and would form pert of ling
term strategy for controlling f.oods on Hrver Hondu L Los woule oo coupled b
gonstrucsion of dama upstrez=~ e sore water and cemtrnl Tood flows durne hemny o3,
establishment of a wodern ez ly waiing e baged oo a looctional velenzeliz wetwork
and idendfication of permanent cvacoation confers.  he 220 'men laad of rivers o the whale
lakie bas coage vory Sigh dus W Jelomeslalion wpsleeam, cansing ssdous selimen.s.ien ad

il tuskunable land use practices in the upstream ta reduce eromion and sedimentation must
therefore be mitiztec and sustaliec at e Coanty level,

Lie constivcion ol [owd vonleol neascus suea g6 aanh dvkes, river loumng, planding
hrnbao to omotect the over banks e crosion and comstouction of gaticns can be
unplemenied o reduse Looding in the aren The binisty wos considermg a proposol 1o
sorstuct a 2-kilometer dvle on the left bank of Bover Soadu Moe from Seag'oro poveer
afion and a 5 kilometer dvke on 2ithes 582 07 the river after Tendo Roy-Kosito romd
toiwards the lake, | e works are estuoabed to coet about Ksh 300 millioa, Coss ceiinn the
urgenoy of the matter, the Winkere wi'l ook funding rom “Netieral Troosoey in 20270022
Birancia. yoa lor coplemsnlationg.

In ordsr 1o inprense oren andar irdgation and bonst foad scewrdty in Ta2 recion, the
Governmsss through Matiooal Lnjpatics Awthority had planesd a moajor project called Greal
Wanp'cheinp' Trrigatien Praject in lachuonyo Nerth Scb-Covaty, Lema Day Zemnty The
wupest = eslimaled o cost Kek 579 millicn and will oing 1,820 acres of land under
‘mipation to prow maize and other Bigh value hort:cultasal crops. Tt will henef's about 1,000

15



11
rr:

P,

farmess, therzky boosrap sncin-sconer 2 development of the community. Feasihiify sody
and dotadled desipu e complaiad and govetnnen is seekinp Tunds foy inpleme matos

. The minialry will assess and deermine suitable siles [or congiracuon of walsr pans, sl

cams and soreholes 10 assist the cornumbes’ access safe woter for domessiz vss Toe
projess will then bz prinritized for implemendatiom unde- the varioas peogroms tarZeling
corprovetnenl of Lwal waber supply. The Miws iy was Dolber addiessucg water aed sanitation
challenges it Homahay Commty thronsh implemassstion of projeeta koy amrne g which oo,

a; Ilama Day Cluster Water Supply anc Sanitadion Project at a total cost of Ksh 114 billion.
Thz project will incrense the water supply capas 't of Homa Boy ewn Trom the excsting
L20G oo weles of water o cay oo 4300 culie oocleas and lwpeove Toe reticulation
aysiem n the fomm. A pepolatiom o= 123,000 paeple wil” ba=efr T projoot eommenced
inr January, 2009 gl B uapeeted o be completed e Jore, T L i cunentlly &, 55%
cotpletion,

by Fenduw Day ‘Water and Saztesion Frajzet =zt a fotal cost of Ksk 690 million. On
eompledion, the prodoect will 200 5,000 =iz meters per dav of water for Kando Bay
Lowr, ILoalse dnelades coosliusion ol ablubion blocks to wopeove samfzioon, Aboart
TO000 prople will henefit from imptorcd weartce & 3anitation aondees in the town poing
Torwerd, The projecl commenued o Apri, 2005 and i espected w0 be complelzd
Cictnber, 2021, T7 iz evrreatly at 40%) completon.

e} Oyupds Waler Jupply and Sanilalion Trojec. al o olal cos. of Ksb 7266 milion. Once
completed the projzet will add 5,700 cubic meters of water per day to Cyugis Town and
will 1zcluce abluion blocks o wypwowe sé U Lhe pro eet comunienced in Apal 20149

[

arl s eepectod 1o be complere:d by Octoser 2051 T is corrently an 20% o "fEti-‘:s‘..

The Mirairy haz a vole in the repulamicn of the river oy demareating the ripsrian arca (o

“epsure prodeedon ol e river amd 15 catchmenl, The Minisry will sl Gooa,.. Wale

Sik

3.3

=

[N
e

Eesoaces Achooty. issue pecessary goocelines to eneize the civer 220k iz searpved god T
catchment arza is protected.

Che othet 2oacerA o the pebtioror Bl wath= cha me-cao et aither Tha orosy govarineanmt
ot wther povernmmenl MO S s,

Ingpedion Yisill do River Sondua Miria

The Commiztze cercéccted an inspection wisit <o Somdu Miru River on Sawrlsy 100
Dictoser, 2020, Dnamg <he visit, the Compitice mace 2 courtesy call fo the Deauy Counly
Commissioner T Rochuonva Norh 05 Connty then visited the felinwing sitee: Osoco
Puimary School. Cloaowe Heacl Kobuva Secowdany’ Schoal, Sanpore Pumzny School, Kata
Paach, My=ding Primary School, and Myongongs Mrimary Sckocl.

Mvrng the Aspection visit, “he Committes sbserved that -hes was a bazk flow of River
Sondu Mo &t Chuowe Reash dus to w [totion.

al



- The Comermittes also noted that th: fooding menacs requires 2 amht szctossl approach tc

tzndle, The ssclers o be invelved irclude encrgw, water, ronds md omergmey rolief
tdisester mumagement) ssrvices,

2418 was alse noted izl e schoals s Uk ares had sullered Bameges de theie infras ueboe -

auildings, lzrAnes cle. and there was need fer repairs Sy ensure norme, l2aming canzine=d

= Tt was Bonroer obseresc dlat L was exlensive denage o e voad neowok amd elevlosily

supply nerworks (poses) in thoarca,

3.4 Public Baraga al Nyakwere Market

36,

Adter ths nspecfon visid, the conumitice eld a Public Barees al Nyabwz Mackel v
Ratarday 10% Oriober, 2020 end roccived both written snd cral submissisn: as recorded
berewidesr;

441 Subussion by Luke Yicleris Svolh Waler Werke  Develupment ;*na_ih.ul;ii_'p

g

3B,

4].

Me Lake Vietoria Bouth Weer Works Development Aastherity made its bmision 2s
fallorss.

During heavy rains, intenze floading is sv-aerizwoed in parts of Sinya ond Homa Rey Ceomiies
perticalarky the cow-lywp soess an fhe ssluay of wein Jivers dracing cote Lake Yicooda
Rivers ™raia ond Sondn Mo beeak their banks acnce Jooding cocars in 3d oinine
seltlemeuls causing displacvmwn. and loss of properly. 2ising lake levels alzo couse Tooding
in Froas borderiag the shores of Laks Victonia,

! Ay an emergency response, affecac pennls e evienated and temporarily accommadatsd in

cosignated e2rmas, schools 2rd chrchez wiale atizer tood affzcted peszsons join rzlatives and
[dends leaving o higher crounda. Thons are cight prenomimieed cvacoation centors in Siaya
Cownty while Hona Bay Counly Las sevel. Sume ol e elzes ol Jowds ioclude
digplacenz=m of fomi'ing, and lnss o life, proocrtics and liveliheeds. '

e propossc beop-terme wilersentien messures inelude conslruction of dvkee dlong the rover

bamlcs o7 Sesifing/cxcavation of carth daons and eath pans.

As an energeney response during [ecds and pattieulorly at the evocumtcn centers, the
arthor:ty plans 1o intervene by digging or Cesiling in the netural draizs tc wablozs the water
varys, unblock or rehohilitate cubvers, sopply and Install warer ranka in leam' =3 insrintions
being uszd g5 evacuznion cerra, buld pil lalriog s moel wibile Loilels, supply walar Lezanei.
chemion s omd honachald filters, and sopply hamd wash Scilities. althoueh there arc a
o ber ol idenliilize ovacuation camps, inlerveniicn should Coois on (e mais cemers Osoado
Frimary and Szcondary Schools. The proposec budes: for immediate interventions coverz
vanous llems is about Ksh, 8,900,000



3.2 Sohmission hy National Water Harvesting and Storage Auchority

24, Lhe Matwal Wegler Hemvesling and Stordge Avcerly submilled b Sondu Mino Bover &
ont of the main dvers draining its wabsrs Dm0 Lazxe Victovia in Aem the sicpes of Man
Escarpriznt and ia lnanted in fhe Waeatern Flank of “he 2t Valley.

42 71 e Antbvoriy condocled a Hood soiuaton assessinzsl o the Lake Vicloda sasio dwing Ce
“areh-May, 2020 lomg ra'nz with a view o cstablish rhe flocd simation in the hasin,
elfectvaiiess o Ui slroclmes consuelsd and proposal o new siouclursy whens n-eded.

44. 71 waa eatenlisked -har the March- apeldi=y 2320 rains were cspectally hesvier comparnd 1o
e previvus vess and led w moere destracticn and distupton of livelilood ol (he
communitiss Hving within the Lower lakes r=gion that is usually affecked 2y flecds It is
notewort~y thot heaidea the river flowe thot breke the honka there were eports of i-crensed
waber lewzls o e L, Wiclooks leadiop fe beecllows aod bozlone a doulle elfect ol e
fiaads b the comm-ities. Rivees Sondu-hivm wez qotoe as one of the rivess that “londs
especially af (he delta ax (L goins the luke,

45, Tre flood dzatriction alomp “he ares of intersst requite ulb-sectoral approach ic. caergy,
ranzpuel ad waler & sanitation among others. There are no TLood mitigation werks that hive
b dons along ths river.

At Tze preposed long term solur'oms to mitizmi-z the effects oF floods in the atea ‘nelude
bulding new dykes. rvzr draming axd cogdame, o lding gzbions, wall cost about Esh.
| 230, R, OO

47 AN of t2e matipatics mwasuies are urpent angd sipniziczot to mitipate doods in toe affected
villages nnd ore howfore proposed te Fe frmlaented whalesamaly, Howower, ths wars om
be plaszl and poplewmesoled Jrom upsceaas levends _uke Vicloriy by shaing with & Ean
froen Sanp’osn Dowesr Station to EEao—Elzndu Dav Road costing apeecximatcly Ksha, 30
blillion.

343 Submission by the County Government of Kisamu

“8 A mpresemtmive of the Coumty (overnment of Kisumu submited that thers hed szen
floods in pars of the Cowcy o e oot past Icadiop to lose of Lves and woperties.
displacement o7 penple and ennmmination of some waler aupplies which hez highly
disrupled the sovwe cne sucial se viliey o U 2 levlod arzay Jeadomg to oegmacive Capact
nn human fives,

340 o 20200, approsimately 12 lives Suve been Jost with anotber 13,021 Douseholls displaoed
it T eVACUSISN ceaters, mijoe rural reads and major water supply schemes o the coumnty.
hive also besn cestroyed.

=0 Wvakach sub couptr 12 are of the Sub Conndes dhat nsuz v expzoence toods with bwo of
itr warsa mraly nfoarod, berth Myakoch and Wost Mynkach Wards which “az T"II]leTI' Al
of flowdings Ueip visiog of waley lovels cl Biver Mico aod mckdow ol waler o Lase
Wesinria.

Fird



5..0n an siton o alleviade the ellzy. ol loods oo the eilizeny ol Kisumu, the Deputment of

Wrerer, Enviromment, Climate Changs and Naturz] rescvrces conductzd 2ssessmamt woih an
ain ol gslablishing a strategy for monzgement of rlands and sterm water. The Rz

. identified arsas within the comnty thas are susceptible wo focding which jncluded the v

53

wards of Hyalnzh Suh-Cionmly and accs specific sotividcs thar covld help in masaping
floods sl stor waler,

. The: key activitics identified for mzzaging foods and stomm water (ncloces constuzsion of

vl Dans, consmueton of ehack dama withi= masar sater ways 1 contral waler weloeiiy
cammang o2 small size rivews, desiflicp ol sleewms aml, canals, cons.uelion ol coainesy
lviera acrass o roada, diking of major dvers, deedging and desilling o] major 1. vers mnd
cpeming up oo blockad waler ways und chunnels.

[2 resperse o the flooding challenge, coupled by the COYL=19 19 Paioenc, the Couwty
Governmment of Kisom, through its Depotment of Wtz CHreaie Change, Snvinemment
and Matural Ke=sources n Uollaborabion willh Special Piopswnme Unil, Deparaosnd ol
Health and Sonimtbon, Raads, Transoet and Poblic Werks, othor Govornmen: Agencizs,
Drevzlopuent Pactiers, e private ggotos gl well-wizhers i pul in e Tollowsg:

a4, Tmraediate mcasures include: mapping and identifcation of affecizd ar=as znd people

-

57,

saoply of waler tp the affzeted, providing “n0d ond non-fond  Bema I e afTeesod,
evecuating affecled families, disbection of public aeas, conductivcg Deallh pulie::cs,
desilting, dredging and apening p af canals, dminazcs, sioars and watcr channsls.

dedium czom interventicoe iwclude: sslog wp g oo ol eapers o develup - Flood

haomagemest Sreatepy taet will he hased on scliable zlimesic 2ed hydrogeolomcal data The
dez will oe avalyesd and colwden for didlerent climat.c scenarios des znsc)’ modelled fior
15 A% 3oCOAr.03 arise. In s vra of climabe changs., flooding will ooomr m o fferent wavs
2l golulierys must be milor made through modelling of 1= ditferent sconmriaz,

The Couvaty has alreadv capasiy bult relevant staff on cliczate sosthont wabcr salily
plarzing et wil ansure Slimote chevze i= faoored fn, ie doalenicz oo planming e niw
water infrasbkncture, Inkber-sectoral collaborztoong amd planpinp loe Julwe evenls e brings
o bk all the
celavant stecelcidaie; al louel, megivnal amd inbernaticnal levels, governmental and men
grvermmeoants Polley rovizion and torcolations, at cournty and natonal |zvels that wil -
address and delas tz erms of engzzement and actions during flaading ez s,

The lotg-ters soutions requive massove invesliedsts i przen nbhasliuclure, Gygraclly
building of experts and eommunitiza o better =dapt 70 che changing secnsrsios; this calls for
a major douo breolvenmient o Duapce G poplemestation, The counly overmmenl will
enauna fhis rhrengh onoposz| writing 1o the possikle irvestors! demors. I the mesctime, the
County 5 srvourspgiog e oliodne; mome s0 in che flecd  prome lew
lyira momcs, faic water harvesling in cach home, grzen mfasiruszure. Lhe Lounny also
jlends e woek  with  neighbering  Coumiez  through TRER,  fer enlloptive
action since the challengs 15 trans couadzy, L the lung lercy e counly govgmumenl sl ad
Enguys with The: n=tioms’ Brrvornomt far



the comstmetion of Koru-Soin Mahi-Purpes: Dz, cosstroctics of sevzml weor prss and
relmbiliaton of waler catvamas. sreas within the reghon, and cioaely bBuilding Jocal
commmunites 4¢ zange behavior bor beter adepration; will enswee redvced flacd inzicents
in the reginn.

444 Submdssion by Sango Kola Beach Manapement L nit

3T, The So=zn Rate Foach Managzment [ait iR aithmatted 1ot the 1Tnit was regdasnad in

fal}

al,

4.4.

the vaene 2005 and ite medn aclivities i-clde Adhing, Agqueculiome, i<aing of liee-se o
fighesmen, boat awaers and tredera, pra‘ooros af Fah kroeding arcos, pretcetion of =1 BMU
nasers and oy other duties that -nty be asgipned w them hy the deprrment and amy ou-er
EOVETIEnt ministry.

4, [0 e previous vears the beach bad 1 wide space Dor beal lunding of more U, 30 welers

wids by 2000 melen long avay Zrom e shore up wo e year 20190, wlich wae oy
gradac oy tha lake over lowy aocl the mver redocing the beach shiooe lamd bo 018 cament 2ate.

Ll beach bad LU dish ponds with 1500 fiopee links cach regcv for harvest, the beac: had

well mainkained pit atowes, good flecr of the fiss Vanda and offics ower 2200 ees plant=a
alerg the shore and several aquabic plants providing good habitat for fish.

Cnreently the laading bav has been desteoved, shore land reduced by the lake wave o Ioss
taan 10 moters oy 2000 soactces looe, beach latrines fooded aad destoowed, bopeh tres poadd

ke wailer i wom seninaced doe o pallutom by e nih poldlion amd andoese ol wasie,

They proposzd thar the government to help finonee the crmstruction. of fish landing, provision
02 weiler lunke (o azrvest rain wiser for cinldng and other domestic use by shermen and e
enlivz car oy, consirued Wiled v impoose sanilicn aloce beach, conetcuel gel:ices alimy
e bzach ba secoie ciulion ¢l e ke by controlling sl emosivn oo e share lad, and
Thz ace aguas iy luee by Uee Leacty

o zase the proposals are inplemwendsd Bully, te potential tmpaets wall nzicde & well

conserysd =nvitonment and increased labke soo0= vegetation. increas=d fish catch in the lake,
controllzd evosion, mproved Lealth, ezsv zceess io the beach landing site, and improved
hvelianods 1o rmemzers af the M and the communiny ot lange.

5. Bubmizsion by Sanwo Iiola Bosimess Clomm ool y

Sango Raote Hnozinzas Commundty subeadtted that Sloods have affocted the paeple of West
Mwabiash (or Uhe past moany yoars. Thatl, recently, ons of the worst Qocds heve bil Wesl
Mvakah which cansed 12 l=vel of water in The River Sondu Mfitin and Lake Victoria soee
The iaces-ant Taing fother datericmied the flood s -uztion,

4



&4 Floods posed major prohlem m the Wiziness fratemnity and eommiming a0 Torpe <-at ins ads
damage of business precises, slall abwenleeism, Jeor power supply. cestruction of romd:,
deleyed deliverics, loss of income, and ‘o5 osses.

03, The goverrohen skec’d imervene and put in ploce flood comral measirza =0 avest the net
dizastes and provids starter funds 1o the busieess Lecoly which sullzmed ses Lo L
Honding perirca.

4.4.6  Bubmiasiom by Kadiang'a Developniend Group

00, Kadizong®s Development proup, submitted thot it &5 o Community Baacd Tovelopmcm
C Urganisation  sslablished  through Iocal  inidatve with the aim of forcer oz the
Deevelapuoesnlal =20 Wellarg needs of Kadiang*a Clan.

O reeogniton ol mpornaoes ol networcng enc collaboration Tor eff clent ond effective
delivery ol sevices, ey Lave always collaboraled wivh Nvakach Constivzeney OMce and
Sirztegic Myakach, {2 Sub-vounty Wils Co:nmunity 3ased Orpsnizaion (CECY esaklahed
by local professiocals],

af. [n 2020, the affected commmnifies 1o Happo were Lzced oy woprecedscec cuiletings
pcoasionsd 3y Hooding from twa differem Sronts of the Lake Victoua awd Moo Kiver,

&) Some immediate mitigation oppertunities for suslaipable solicions are to provide Frops:
Shelret 10 the displaced familics, npgrade [eta Dispencary to a fully-fledged Heg th Coazes
Level 3) with o - site Baffing and basic cmps, reconstriction of dostroyed infras rclures
like, elecmicity lines, Rrada and bridpes, inebude r-r affected familics in the special
Uovermasnt Inseme Support srogrommes el wng Chsh Trersfimg e ar loase 1 Yess 1o
cushizon e ggsingt inevitable livelihond ehallenpog inronsive comme—ty sa-slization to
vullsboraie wilh aniicipated Flood mitzatian vars, restmeiring the Disaater Cremnines
Guverranes sruelure :nd sirengthening their onerztions, ond provids fironeial mpport o
Leanog losialwbons Lsel gy lsmporary exmps o emahle them unde+iale requisite reprira
swes aigniiweal. Jacapes were revended o some of the institutions.

0. Gome of e long teum soloticis melude turcaag the Cismlss nlo oppor.unily wirmesl wl
irensfortning  flood  disaster into. an Eeopoiee Devzlopmenl wnd  fool  Secuwity,
implomentation of Nyakach Plains luczion ldizstiocluce, povision ol ggre i
exiension services, construchan of water canals coamneling 2 cess cam waler ivto e Lake,
constuction of Ovkes 2nd Canals at stratepic locations, weclamation of Lake ol sl
extend suppert to inclode solutons for Wasze z22c Gem Haz Avezs,

5



4.4.7 Smhmission Ly Edncation Sector Srakehobders

1. Myawalu Primary School submil.ed bal 102 public sckeel sluated o Nyongton 4, Myakach
Sub-Counly in Kisamao Courmy.

=1
b-di

The school 15 croally affectad by flocds teies or sven thres svery yezr which ezr intsrrupt
learnig. lzad o dzstuzoon of school odiastroctirs, loss of books and other lcarnang
mmer:ala, and may loed =3 stedents heing =fectee v wmier barnz dacases.

¥4, The seleol can be asssted aw having & trench dug answnd the schoel e pravenl wate Jom
flaading the scheol and By controlling the fooding by 1 ver Sopdu b=

74, Aol ol lunds grs recaired o rebuils the sehool infrasoruenome and buy Josl boodis,

75, Nyong' ong'a 'vimary Schaol submit=a thias it s2ores as an svacuabon Cenbie fo about 56
famil e5 durira thz oods.

To. Dring floocing, waler passes touph the schoe. and dostrovs the school fence and this
malces feneing pales fall The ~alsg are nsed as fre wood by the srounding community.

Sfo e schwool bas 10 classze and Cieic oo we deplelz] aml destioyed levip, Dan wall
rretchicd and in A deplorable atmte aceanse of tnhabi=atan hy cvaenens

dth il schwoul playing prouncs ame desteoved by dciesie ancay tal gwae all over while
olr zarooim, windowsdoots and wells, deshs, eupboards, paias are pocled off ©oc 1o offets of
aeels.

72 Some of the proposed solutions Lclude coastroct.on of comceete chain fence to kees the
schonl facilides our of inerforenes by eoraidess, ropair of oasseooma fieer, oilding
=vacuabion oeulte Zx nearly ccoinunibies s Lol ey down ioedders owsth e sgbool
facilities durng -hz emimy =ersens, hiwldicg of noew toilets hefers sehanla rewms full
lzarning, zoc Liying addbonal desks o oeploce those which were dastroyed durcp ihe
flosods.

s RIWLELD Wesl Nvabiach branch submmlled tha West Bryabach covalivn Las expensneed Loous
fivr the =3t ower sty (600 wcars which are expericnced during the long and shert ezine,
12 cimge e per-uds, there are movemens of the people znc chair aninls.

&1 The Aeccds have czosed havoo 1o the entire locaticn wina the lman-anomal conflict becomss
d normal ool dally nocurrenes cua o oanns that meve freely 'n the v llagea.

5z, The floods ravape tas men 102 soheols wow desaoyed Ly both the [lood voctias cod then
anirizla. This desimnsrion cavses a lot of nnteld peoblems o toe loarers, The Fooca alwhys
cut e Lrenspor, soc cucionuied.ien i tee loes 1on,

23 Home of the effocts on cdusation include scheel deopots by stedemis, lack of enouch food

anyd pouper nuiridom Dot students, destruzdion of school infrostruc-ure, morease o immorality
Aand peomssriy dunng boes of dizaster Hiat resulb m eacly pregnescies, mcrease 17 cases of

ag



ol Jabour, lp=s a7 walun®iz efnoafinns man honrs dne tc movements Soc to displaccments,
inrrezse 1o cases of dellagaeicy and abrenbovizs, and the heallh of he lezmex dodng the
feoda is acrionsly affoeted.

The povennenl ngeds e bring the floccs nothe area to an znd by either bublding dvkes or
water dams. Once the floods are brovgs o oz cmd, leaming will o, s (el por
children can 2gaally compete whh thess -n ot=er sweas The ond fo foods will impreve
economic azivibies et woll wpact pusilivelr on e res residenis.
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4.0 COMMITTEL OBSCRVATIONS

8%, Aler an amalyss of the submizsions received, the Committee Az the EoBovdng
ahsersabona:

6. Eeed Whrin River draivz into Take Vierorin frem the slapes of M Fromeeonl. Daring
beawy ooy, (L veisss iense Qocalag inopeds o2 Bisu and Horemaleey Coor Ces pecLiculicly
the lowlving eress where 1L Graine 230 the Lakes. Tt breaks its tanks heaze £o000 03 ooemes n
adjoining sztlemenss causing Zizplacemar and loss of propacty. Rizsing lake levels also
cause flooding in areas bordering the sboozs of Lake Vietoria, This perzomiz. problem nesds
A lasrng <ol sinn. Apatt from the hesvy o in the eechmrent nroa, deprodation of ©aatream
vepzlzti =5 @ ve Aol poc land wee praclices cances Huodog.

7, An ingpesien vidl o fhe e reveaded Lha. fecding imovhe repton had (oo o diznuplion ol
powes supply due 10 falling slectricity Dosts, destresion of the oal oebwodk in 2e arca and
wezzr borme diszaszs among the leeala

RR. W oran ewls orn maomn] disasies, the imapacts on residen s ‘.‘I:‘:_'I-311-|'] vary el on
SOty Jamd usz pmciices, adleence v eacly warc g syslens ad quick implementation
of advizasics

B3, The Weier Resowrces Avthority kas installed a Telemetry Station in the flood plain at
Iyakwere Yillags to monitor the water [zvels. The stvon previces near re:. dme data oo
early wamunps, Daing the pericds appuoaching the tee 182 rain sezsoms that cevse floods
in the moa, Water Resorces Authority, el on =0 datn anlloeted “rom the station, -asaes
Qowod veaeninps W alerl concnibies [y ing o Uee Hood pla o vac e,

Sl The Maunsl Waler Harvestog and  Stomage Aulbwoly copducled o+ looc sibulion
assessocrt 1= ke L Wictorla sasin dudng the Marche Aptillfzy, 2070 leng enina which
esliblishaC thu: the long rains were heavier compared to the previcus yeurs. This el Lo moce
destrecticr and disruption of liveliheod of the conumamties Ireing enthin the Zowsr lake
“erion that ia nsually affecrnd by Hoods

21 Tn 20020, apart from the high Jows ther beoke the rovor banks, the water loees 3 i T Vlictnria
L] rsueed slerc[edntly leading do a backGow that subroespeed over 700 Actes G faumbad
and homes, cavsiar cnc: deslooction of property and other livelihoods, displaning aboor
2,258 oeople in the area. Cther infristrociurs damaged includs; rosds, bricges, beaches,
electric palzs. sand hanvesting mines. gzbios boxes, cestuction of tie Awach-Kimila
Ire garion infrastrzoturs ard = ocape of 170 rivz- delm.

G2 Tirwi g the river aad unhlockding e river delta wonld g a lone way Bnoensing e T o
waler L dhe ake, However, i 15 8 ms oz envineiiantdl selivity reguiring icajor ueveslosent
and intcoeated approach by the zovernment, and would fores pact of _onc-tcom fretegy Zor
coirilme foods oo Fiver Sondu Miric, This would e coopled by songirocCer of dams
upsiream ic store water and control Zlood fhows dunng beavy rains, establishroem of
modarn endly wore ng ayatem A2acd on e Meeranal elamorde neceock and idznr fiectos of

28



peoanzs evasuglivag verers, The sedimsal Josd o rivers 0 the whole lake Rosin are very
hlgh dne i dzforesterion upsiream, causirg serious seduncutation and fown. g dzias at tie
aver maulhs Thiz s a major cause of flonds

%3 The Bi~=try wa3 cangidering a proposal to construct a 2-kilometsr dyle om tze lef: banic of
Arven Bondo Miu e Sang'ome power sizoon and a § kilometer dylee on either sidz of the
tHvrr after Kendu Day-Katito road towares tae laks Lhe werks are esuatzs o cos’ aboul
Kot 260 millicn

91.Tr order o inereass ares onder Dvigaticr aad boos: focd security in tae rtegion, the
Urovelnend Limugh Malivnal Imignion Auothor oy had planned a major projece ealled Great.
Wanz'cazag” Iekgetion Pojes: in Bachvowve Moth Sub-County, Homa Bay Couoty. e
projend 15 estimized o ocngt Kah B79 millins and wdll heing 1 320 acecs of Jand undz-
fmgaion to gow marze and other diph salwe bocic . lural gops, Iowill benelic zmoue 1,000
[armers, 1oerzy haoating ancinceomomic desclopment of the copwmurity, Feasioility study
aad detalled desipn gre comnpleted sod governmenl was sseking Junds “or imylem entation.

o, Lhe Mimsiy of Water, Sanicitic and “reigaron inemded 10 assess and descomine soimhbln
s Jor constraction of watel pans. s:nsl dams aod boreholes o wssisy e comunilie:”
sooess siTe wites for dom esie nae. The projects will then be proerized [or implemosaion
ander ths verious xosnuns tpetiog inoovemeil vl ool waler supgly,

S0 The Misuy of Yaler, Saoitation and I saton wes Surther Er]drcnmnrr wroe= and sonitmin:
challempres 12 Iosnzbay Cownty tbrough neplemeation of he i'u::llm.rmh puezeis,

a3y _loma Day Cluster Water Supply and Sanilation Proje. 202 welal wosl ol Kb L4 billiec,
Tha oroject commenced 0 Tamusry, 2009 and is cypocied to ke completed in fuze, 2021,

bl Kendu Bay Water and Sanitation Troject at a lokal cost of Ksh 620 millon. Che prasct
woummenesd in April, 2019 1nd 5 expectac T bz cemploed ir Cotnber, 2051

el Owugis Water Supply and Snnitation Project =2 a o’ eoat of sk 716 6 million, The
project comunieneed i Aput SUY and 1 expectsl b be compleied by Colober 2021

#roLaere ae wo flocd o lpation works hae have be:n dome olong the Saondu Mirie River
Ifitigation of flonding along the river requizes a mulsi-sectora.. appma-:h bem the cnergy,
Wansped, waler & sanitabion sectors amosg other.

QE. The Counly gavernrizrm of Homahay and Kisumn eountics bave majer voles to play in flood
mtigaticn. o thelr espective juriscoctions Lo segjung don with ather soun e iz the upe s
arens of Thver Sandn Wlirin,

00 The fisiine commurily bad suffzred repercussions of e Heocing both fion the dGver il
Lake Viclcriz haclkflow. For inamnce, Sangn Reta Beach Manazomonr Undt avoes that he
landing ko hes accn desbroved, shore g esduesd] br lhe back Jow Fom Lake Vietor'a



Feach latr._es flecced wnd destroyed, cemch bree and aguabic plants placted caec, beach fish
Tomils cdestroyse

100,  The ecucabion s2ctor was adversely affecked by the fAooding oF River Sondu birie. Theee
was cestreatinn o sehanl Tnfrasrenetore izlaasrnams, “zrees, play ng groumds, toilec), oy of
books and ol leaening oralevials, studenls belng atlzcled oy wmmatz: borns discases, being
wstl £R cearation contrs heneo 3 lling of rdueational ansivitios, sedhewn] &rn]-.nmﬂ h}’
sledenls, woresse i promusyaily Junog lmes of tisaster Ual resull mozarly prepans s,
increasc iz ozasss of skl labonr, Zoss of valvable educatics man aooes ooc mo displasar ents,
meresse in cases of delinguency and abzemtesism, and compromiised bealth of learnes ¢ nng
floocs.

101, Althwougl) e petilioners bad prayed Cal he Cooilles establishizs Zacls wuth rrgpect to
the fol nwring sspects, tac Commitics did mot acecss eomprehensivs cata en “hem: =o==er af
thowse allsvled, number of deaths and rate of discascs, camulacive Sunds weed n disusle:
eezoanse dumnyg Aoods, and social-scpnamic 2oc: on losses 1howrmed 2y eEidoms.

102, There was nezc lor the National Asscwbly 1o soosider prioritzing the considecabion and
passing of 17 ationa] Thisaster Mamageme= Ao hariee Bill 2000 =y Hee K mani “chongwa
cvenlly avarliog Comuonllee S e eopeldars i,

102 There wes nzed for the Mulionul Assemtly o corsder wrgenl mobilizlion, allucalion
ard accounszbility of funds foo tas permanent rmitigation of Aoods and their offeets along
Sondu Mirin Eiver throueh the FY 2027 2022 budgec



50 COMMITTREE RECONMNMENDATIONS

104 Purssant o the prayers in the Petiticn, subuc.ssions tabled amd observabons. (e
Commicze resnlved Ty recommen:d end opes that:

[i3.  The Minktry of Water, Sanitation and Irrigation as a matter of policy adopt and
Lz pdenent e followang, namely:

4) expedite the coraracton of a 2-klamerer Sy oo o the left 9ark of River Scadu bitiu
frome 3asg cro power glution and w 3-kilomeler dybe cr ather side of the rver afsr
Kendi Bae-Eatizo road tomards the 128 12 the 20212022 Ninanzia, Year,

b) isaoe cecessary guidelioes to enswie e Kiver Sundu Moio ek iy preserved wnd Lhe
vdlchment aren ia peataored sines @1 has the mands of repolaticn of the tiver =y
deizrzating the Lipacian area.

o) oorcuct smiipennsy esponse Curing oods 28 padticularly el Uhe evacusion cenists oy
dipping or des:|lop o the natural deadns to zblock the water wovs, unblock or
rohe v litate culverts, supply and install waler teaxs (o leaning 1zstitczions bouip s as
evauilion centets, nild pr lasines and o= ls Dilels. sopply waler roatmans chemicals
and haunsehoald fiz5, and supply Iiod wash Laclives,

21 expediie fmplememtior o7 the Gress Wane'cheing' Irication Proledt in Zachoooyo
North Sul-Covnty, Hury 3y Counly wboos. food securty in the region.

e} xpedite the assezsmont of anitable sites for constuction of watsr pans, smell dams zic
Lurslocoes o assist (Do commmunities' access ie mafe water fo- domestiz nze. Tt chemlid en
]"TlEI-ﬂ'Il'PE‘ the procects fr 1mplm11:nml:mr| mler the valicvs pu:r, ame  larpeliop
nrpoovesnent of roml weae supaly.

f} cnsuc timely completion of the following ougsing projects wowddress waler 2wl
guzilzion challenpes in Famabay Coontes Hamrs Bay Cluostoe Wates Supply and
Samitaticr. Project, and Kendu Bay YWaler o Sunibnicn Proseet, Oyugis Weer Supply
and Sanitation Project.

gy in conjunctivn wlke odher sakeholders, spearhend the dredging of Rivz- Sendn Mir: and
mblocking the river delto o cass the How of war o e lake, A 1.0 recloral
el erent should than enmre conammetien of dama upstream to s7are water and conteal
flood Hows conng heavy vans, establishoeeal of 8 mudern sarly warniog sy slem based an
a funetianal “x'orerde notwork acd idescifcatiom ©f permavent evacusiion ceissrs.
constius i wl waler paos srd cheek dams o sonmol wter veloeiny.

106, The County Governments of [lomabay and Kizsamuo conntics, in con™ooticn witl

nther stakcholders, as a matter of policy should ocerzke e [ luwmg, ke [orestall burman
s lerng due ta ﬂ"rnd.' :

=l



a1 [mmediate measurcs: mapaing and identfification of offeele] srena ond ~eaple, supply of
wiler Lo the afevsd, providing lood and swoo-lowd Leins Lo e allecled, eveomating ths
afecz=c, and conducting pubiic health cuirsaches, having trenches dvg arovnd aenonlafa
aevert water rom flanding thes, and by corvying out desiling, deedpmng wed cpemmg
a3 ol cayaly, draicapes, sbeune 20 watz: channe s, constzction of fish landing areas,
constriet “oilet o improve sanitedon at the borch, constmet zahiens alomg —-0 s2oeh o
recuce siltabon and finanee ayuzenliurs derg e et

¢« Mediom 1orm e ervenliong: develap o fAood ranagement soategy, Building evacuation
centres for nearky compmuanil.es to avoid usags of schools as svanmbon centres, astite
rofares-atian preprara, tiver taining, and gisumnable land use procticss in the upsiream
areg vl Bere . Moade Bover o cedace crgsici sl cousegquent sedimentation of meers m
the lexe hesin whick is 3 major canse of floads, engaes In amre-a2etora eollzhoredona,
and revis: exdsting policy o lorroalawe coonky lzsel policy, d nope cxists, on
engagemns:s during flocding events.,

Ay Long beom inseryvescions: 2ular wie puble prives parmership wizh the possible investors
donars o assist ia projaets auch as roe plenlings T2 water harvesting o each “ume.
The Ceoinuyy Guvernment shuuld alse sooape will ce atocal govesmmment bor the
construchion of FomeSoin Multi-Furposs Dam, constmetiom of acveral wler pres and
rehahilizron of water catchmenl arsas’ wihin he regioy, sod capacity buldwg 1o2al
comrnunitiss fo change broavicr for better adaptation.

W7, Laz haticoal Assacably pioatizes tie consideration and passing of the IWatiozal Disaster
Weragement a1-harity RO 2000 by Hon i~ani lehungswz cwrtently cwailing Corrnilles
3 laue o Jers v

108, The Madonal Ascembly cosures s alleient molilization, allocation and accpunzzbuiby of
firés for <as permznent moitigation of flecds exd thoir offters along Semdo Mirin River
througn the FY 2021/2022 hodget.

W0, Ths Watiozal Zovernment Winisine: roapemsible for eduention, roads, bealth, eoergy sl
disasler munesermenl should fake mwacurzs 10 zcciess the devastaton and destroctior
wret ek by Joods aloae Saadu ivin Diver prticnlarhy in Rachuanye Torth ond “hyalm:k

Suk Counties,
- —

.r":.n.-"r LAl CAS o f / -
1L e o R ————— LY -.i:‘-'ﬂ.ﬂ(i.f_.-'z-.F.".:’—:'.!'—“.-

HON, KAREKL MEIUKI, M1
CHAIRPFERSON, DEPARTMENTAL COMMITTER OY FNYIR(IONMERT AND
NATLBAL RESOURCES
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HOM A BAY COTNTY OTFICE

HTen Repliinge Mivase Ooaie!
The Cannty Conrdinatoe,
Mabonal Land Uommiseio,
P.AY. B RON-A0A0M0

O Bels 1O LU A2 Ak Huawa B, Keuva

akates S50 gk, 202

Cownty Directnr of Envirommant
NEMA

ol

REF: COMPIEM AT 40 FUBLIC LAMNLY — SOMPL MIELL BEIYERE DELTA AT (0010
RAY

The Watonal Land Commissios (s a Cozstiiniicnal Corczalssion sstablished in accordance wih Arisle
A7 af e {ortifaiion of Xema 2000 Lo, mler 304, nenaes public Jand on achalf of the Mational o4
ks C-overunents.,

Referenze is mzde o the comesnondemes Cated 139 Jaly, 021 fom Gomuhe Consuliancy Company
Limifcd

Wi by oonfirm toovnn thet =ac reremed [=nd paves! s poblie propert eoaied in Rachoony o Narth
and Myakach Sub=Counics in Toema Bay aoed Iiswown Couztios

Ay assistance ottered to fhe company 1= :lppm:la"d
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HOMA BAYCOLITT RFMITRIN (W EFNYA

NFPARTMENT OF AGRICULTURE, LIVESTOCK AND FISHERIES
DIVISION OF FISHERIES

SUH- DUUNTY FISHERIES OFFICER
RACHUONYI NORTH SUR COUNTY
POROE 193 4N223,
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e [cok lorwird ‘o hedaring irn your officn and wn ore always wilirg o
support should aJr asse=snes e neaded in oy caooc ty,
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ML‘HI_.I'.I'E!& OF PUBLIC PARTICIPATION LIELD IN RARKWARD CIMEFS A,
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Tie obwsravid thak thers will be habuta: dest wobe i poise 0oe Qe vilostion Tz wreeld the dredyizg
vy vk oul TItgaton mepmmes on o, He informed the meotitp frar they an sepglyip
senilings foepombng as cther means of puies soliong, Booding,

Tie also cosated awaraiess vo sand by esline polivy.He ob=ervod gl b 15 8 comemae eevigy m
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bad spowelily dome @ gt ar work in Rizumy Port and &ibita Crnsewry ot cleor swatezy on e
hardling &7 1k disd zed moterals soch gz sand wall be coven m t=rois of bepefit o the conununy aind
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