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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; 
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 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. 
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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 III 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 II 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 12th 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  10th 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.  

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 II of this report. 
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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. 

 Identification 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 (PAHs) 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: 

 A site visit to collect baseline information of the project area. 

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

 A review of relevant policy and legislation. 

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

 Identification 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 2019. 

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.       
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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 
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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. 
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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.  
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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.   
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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:   

 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); 

 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); 

 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); 

 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; 

 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; 

 Near Threatened (NT). Taxa which do not qualify for Conservation Dependent, but which 

are close to qualifying for Vulnerable; 

 Least Concern (LC). Taxa which do not qualify for Conservation Dependent or Near 

Threatened; 
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 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 

 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)  

 Appendix I includes species threatened with extinction. Trade in specimens of these 

species is permitted only in exceptional circumstances 

 Appendix II includes species not necessarily threatened with extinction, but in which trade 

must be controlled in order to avoid utilization incompatible with their survival 

 Appendix III 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:   

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

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

 Support globally significant concentration of migratory species and/or congregatory 

species;  

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

 Is an area associated with key evolutionary processes; 

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

 Is an 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: 

 NEMA Homa Bay and Kisumu 

 National Land Commission 

 Fisheries Departments 

 Government officials 

 Civil Societies 

 Beach Management Units (BMUs) 

 Health and Education Institutions 

 Water Resources Authority 

 Kengen – Sondu Miriu Station 

 Kenya Wildlife Service 

 Religious Leaders 

 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: 

 Carrying out key informant interviews by using key informant guide; 

 Administration of ESIA questionnaires to key stakeholders including local administration 

officers, service providers and lead agencies; 

 Holding a question and answer session with PCM participants; 

 Administration of ESIA feedback forms/questionnaires to PCM participants; 

 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 

(Principal Consultant) 

EIA/EA Lead Expert 

 

2. Dr. Dickens Onyango Odeny 

(Research Scientist) 

Biodiversity and Aquatic Ecology Expert 

3. Dorcas Thomas Awuor 

(Sociologist) 

Social Scientist and Community Development 

Expert 

4. Flora Mitchel Akinyi 

(Associate Expert) 

Environmental Associate Expert 

5. Fred Maseno  

(Health & Safety Expert) 

Occupational Safety and Health Specialist. 

 

 

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. 
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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. 
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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 II 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. 

 
Figure 2: Location of Project Area in Homa Bay and Kisumu Counties 

4.2 Geomorphology of the 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 aquatic 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 

Chwowe 
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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.    

 

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 µS with the values ranging from 117 to 152 µS. 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.            

   

   

   

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-1km-1. 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.          

 

   

   

   

   

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.      

    

January February March April 
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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.    

Maya June July August 

September October November December 
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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.  

  

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 

Family Species 

Ecology IUCN Red List 

Status  

Cyprinidae 

  

 

 

 

 

  

  

Barbus radiatus benthopelagic LC 

Enteromius 

apleurogramma 

benthopelagic LC 

Enteromius cercops benthopelagic LC 

Enteromius jacksoni benthopelagic LC 

Enteromius kerstenii benthopelagic LC 

Enteromius neumayeri benthopelagic LC 

Enteromius nyanzae benthopelagic LC 

Enteromius paludinosus benthopelagic LC 

Labeo victorianus (CR) Haplochromis 

nubilus (VU) 
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Family Species 

Ecology IUCN Red List 

Status  

  

  

  

  

  

  

  

  

Enteromius 

stigmatopygus 

benthopelagic; 

potamodromous 

LC 

Enteromius yongei benthopelagic LC 

Labeo victorianus 

benthopelagic; 

potamodromous 

Critically 

Endangered 

(A2acde) 

Labeobarbus altianalis benthopelagic LC 

Brycinus sadleri   

Rastrineobola argentea 
Pelagic LC 

Mormyridae Marcusenius victoriae demersal; potamodromous LC 

Anabantidae Ctenopoma muriei benthopelagic LC 

Bagridae  Bagrus docmac   

Amphilidae Amphilus jacksonii    

Cichlidae 

  

  

  

Astatoreochromis 

alluaudi 

benthopelagic LC 

Haplochromis nubilus 

benthopelagic Vulnerable 

(D2) 

Oreochromis 

leucostictus 

benthopelagic LC 

Oreochromis niloticus 

brackish; benthopelagic; 

potamodromous 

LC 

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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Family Species 

Ecology IUCN Red List 

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 IUCN 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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Papyrus Yellow Warbler 

(VU) 

Grey Crowned Crane (EN) Black-winged Pratincole 

(NT) 

   

African Skimmer (NT) Black-tailed Godwit (NT) Papyrus Gonolek (NT) 

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 IUCN 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. 

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, 20th) 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.   

 

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.       

 

 

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. 

 

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. 
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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. 

 

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 II 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 22nd 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 

Camp 

Homa Bay FGD for Lead agencies Fri, 9th July 2021 

2. Rakwaro Chief’s 

Camp 

Homa Bay PCM for Wangchieng’ 

Location 

Wed, 14th July 2021 

3. West Nyakach 

Community Hall 

Kisumu PCM for West Nyakach 

and Thurdibuoro Locations 

Wed, 19th August 

2020 

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

5. Rakwaro Chief’s Kisumu FGD for Lead agencies Thur, 22nd 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 IV. 
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Plate 6: FGD with Lead Agencies on 9th July 2021 

 

 

Plate 7: Site Visit with Lead Agencies on 9th 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 

 

Plate 10: PCM at Kobuya Location in Homa Bay County 
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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 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

1 Cosmas Ouma  Homa Bay 

County 

Government 

27167280 0712022946 Environment 

officer 

Positive aspects 

 Improved navigation within the lake and the river 

 Control flooding in Sondu Miriu River 

 Improved social amenities i.e. schools and hospitals due to reduced 

flooding 

Concerns 

 Increased oil spillages during servicing of the dredger 

 Increased cases of COVID 19 due to increased interaction and STIs 

 Civil unrest-competition in sharing of revenue from the two counties 

Suggestions 

 Ensure regular service of the dredger and the waste oil to be 

collected by a NEMA licensed oil transporter 

 Adhere with the fisheries Act 

2 Donald Koech Rachuonyo 

North Sub 

County  

- 0724592852 SNR Assistant 

County 

Commissioner  

Positive aspects 

 It will lessen the impacts of floods in the area 

Suggestions 

 Ensure the community is well sensitized. 

3 George Okoth Homa Bay 

County 

Fisheries 

- - County Director 

of Fisheries 

Positive aspects 

 It will improve navigation of fishing boats; 

 It will make landing at the beach by boats easier. 

Suggestions 

 Identify proper site for disposal of dredged materials; 

 Engage local non skilled labourers. 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

4 Benta A. Moses Kobuya Primary 

School, Homa 

Bay County 

9794466 0724365895 Head Teacher Positive aspects 

 Reduced flooding; 

 Will reduce displacement of communities to occupy school 

compound; 

Suggestions 

 The byproducts should be used to build schools and other amenities; 

 Involve the community. 

5 Peter A. Obilo Kobala Primary 

School, Homa 

Bay County 

13811962 0725980241 Head Teacher Positive aspects 

 Reduced flooding; 

 Will reduce displacement of communities to occupy school 

compound; 

Suggestions 

 The byproducts should be used to build schools and other amenities; 

 Involve the community. 

6 Walter N. Owino Osodo Primary 

School 

6371218 0723951938 Head Teacher Positive aspects 

 Reduced flooding; 

 Will reduce displacement of communities to occupy school 

compound; 

Suggestions 

 Harvested sand should be used to backfill the gullies; 

 Construct classrooms, pit latrines and safe water points. 

7 Wyckliffe Raore 

Otieno 

Sangorota 

Health Centre 

25236201 0726461589 In-Charge Positive aspects 

 Reduced water bourne diseases; 

 It will ensure roads are passable and social amenities are accessible; 

Suggestions 

 Improve road network in the area; 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 The community should be able to benefit. 

8 Steve Oyoga Chuowe 

Dispensary 

27078430 0711210231 Nurse In Charge Positive aspects 

 Reduced flooding; 

Suggestions 

 Construct public toilet to manage fecal-oral infections. 

9 Daniel Gaya 

Onyango 

Osodo Mixed 

Secondary 

School 

16092975 0721467540 Principal Positive aspects 

 Reduced flooding; 

 Will reduce displacement of communities to occupy school 

compound; 

Suggestions 

 Use the harvested sand within the community to benefit them; 

 Use local labour. 

10 Daniel O. Okuta Rachuonyo 

North Sub 

County 

Fisheries 

22421905 0729580162 Fisheries Officer Positive aspects 

 Conserve the ecology of the lake; 

 Create jobs for the locals; 

 Enhance movement of larger vessels in the area; 

 The project will help minimize environmental degradation of the 

lake. 

Suggestions 

 Carry out water quality analysis; 

11 Philip Juma Baraza Kengen, Sondu 

Miriu 

Hydropower 

Station 

21192463 0724455061 Chief 

Environmental 

Scientist – 

Western Region 

Positive aspects 

 It will improve navigation; 

 Reduce sediment load; 

 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 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 Deposit the silt to gullied farms 

14 Emily Achieng YEBO Africa 32103938 0714687752 Water and 

environment 

officer 

Positive aspects 

 Increased environmental conservation 

 More income to the community hence improved livelihood 

 Improved agri-business 

Suggestions 

 Dredging the river should be 7km to the shoreline, 30m wide and 

5m deep. 

 

15 Willys Okeyo 

Omullo 

Aluora Makare 

CBO 

20401885 - Chairman Positive aspects 

 Flood control  

 Increased food production  

 Increased living standards through economic empowerment 

Concerns 

 Oil spills, noise pollution and water pollution 

 Fish production affected 

Suggestions 

 Create a taskforce and work with key stakeholders 

 Adaptation and mitigation measures to be put in place towards 

achieving the desired goal 

16 Joseph Were BMU 22728570  Chairman Positive aspects 

 Easy management of the beach businesses 

Concerns 

 Oil spillage will reduce the oxygen intake for the fish 

Suggestions 

 Sand harvesting to continue 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 

17 Licha Onyango 

Dan 

BMU Rakwaro 11215158 0700225011 member Positive concerns 

 Reduced flooding along the river 

 Reduced deaths and water borne diseases 

 School term dates not interrupted 

 Creation of job opportunities 

Concerns 

 The project will affect breeding sites and fish breeding patterns 

 Fishermen may resort to other economic activities 

 Reduced fish, reduced income 

Suggestions 

 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 

 It will improve the levels of human around the locality 

 Reduced migration during flooding 

 Improved economic standards 

 Reduced handouts given to the locals by political leaders. 

19 George Odhiambo 

Otieno 

Kobuya West 20972615 0726525487 Ass. Chief Positive concerns 

 Reduced floods 

 Provide clean water for domestic use 

 Unity among the community 

 Provision of job opportunities 

Concerns 

 Interference of the environment and old persons 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 May interfere with most useful natural resources which are most 

useful to the community. 

20 Molline Akuku BMU- 

Wikawere 

 0728479657 Member Positive concerns 

 Clean and safe environment 

 Improved education since students can now attend school during 

long rains 

 Economic empowerment from sand harvested 

 clean and safe environment 

 Improved education since students can now attend school during 

long rains 

 Economic empowerment from sand harvested 

Concerns 

 Vibration from the machines will make fish travel far away this will 

reduce the daily livelihood of the area 

Suggestions 

 Only operate during the day with minimal noise 

21 Francis Ombura 

Adero 

Kobuya East 1542910 0717287526 Clan Elder Positive aspects 

 Control of floods 

 Improvement of socio-economic activities especially farming 

 Real economic development 

22 Reuben Ongus  Kobuya West 21945400 0701353929 Spiritual Leader Positive aspects 

 Filling of the galleys caused during sand harvesting by the silt from 

the lake 

 Reduced flood and soil erosion 

23 Joan Adongo Kobuya East 36422543 0711611050 Community 

Member 

Concerns 

 Increased school drop outs due to availability of jobs 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 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 

 Availability of clean water for domestic use 

 End of perennial floods in the area 

 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 

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

25 Simion Mbura Wangchieng’ 1541847 0716002183 Village elder Positive aspects 

 Improved livelihoods 

Concerns 

 Fish deaths due to oil spillage 

26 Romanus ogembo 

ogana 

Kobuya East 2245437 0728348301 Secretary 

Wangchieng’ 

Spiritual CBO 

Positive aspects 

 Social impact improved due to the smooth flow of the river into the 

lake 

 Improved agriculture  

27 Joseph Ogolla 

Oseko 

Wangchieng’ 154022 0726747917 Opinion leader Positive aspects 

 Improved livelihood 

 Improved fish catchment later when the lake waters are deep 

 Reduced floods in Osodo area 

Concerns 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 Oil spillage resulting to increased fish deaths 

 Fear of the dredging contractor not giving back to the community. 

28 Maurice Juma 

Okwaro 

Kobuya East 7950881 0729456782 Farmer Positive aspects 

 Creation of jobs 

 Promotion of unity and good relationship among community 

 Improved living standards for the community members 

Concerns 

 Environmental pollution 

 Economic activities interference 

 Disturbances by the people living around 

29 Hellen Atieno 

Rudolph 

Wangchieng’ 5899957 0717629655 Opinion leader Positive aspects 

 Reduced flooding disaster 

 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 

 Improved ecology 

 Minimized perennial displacement of people 

 Reclamation of the farm lands hence increased yield 

Concerns 

 Fishing activities affected 

 Increased noise from the dredging machine 

Suggestions 

 CSR of the road network and the affected schools from revenue that 

will be generated from sand. 



 

68 

 

# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

31 Collins Otieno 

Agira 

Kobala 22518894 0726736418 Farmer/Opinion 

leader 

Positive aspects 

 Humble breeding sites for aquatic life 

 Eradicate flood problems 

 Source of temporary employment t the locals 

 Farming and other economic activities can resume uninterrupted by 

floods. 

Concerns 

 Temporary disturb aquatic life 

 CSR to the community must be implemented. 

32 Dan Oywana Kobuya East 14550401 0705097618 Farmer Positive aspects 

 Living things will benefit intensively as they will not be interfered 

with  

 Reduced migration to higher grounds 

Concerns 

 Dredging may affect the marine life negatively 

 

33 Dan Agallo Wangchieng’, 

Kobala 

6600180 0728161732 Opinion leader Positive aspects 

 Reduced flooding 

 The economic activities will pick up 

 Easy school learning 

Concerns 

 Interfered fish breeding zones hence scarcity of fish 

 Cases of oil spillage 

 Increased water borne diseases since the water will be dirty 

 Fishing disruption 

Suggestions 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 Ensure the proponent dredges as suggested in the parliamentary 

report 

34 Onyach Oyugo Kobuya 1542905 0711678958 Village elder Positive aspects 

 Reduced flooding hence minimizing the migration of wildlife 

 Relief from expensive repairs, migration to safe grounds  

 Limited threats to our animals and human beings 

Concerns 

 Foreign influence in the community 

 Lack of enough knowledge of the new project 

35 Awuor Wickliffe 

Omondi 

Wangchieng’, 

Kobala 

22729175 0718763222 Business 

community 

Positive aspects 

 Improved conditions for fish and other aquatic life 

 Improved livelihoods among community members 

Concerns 

 Some aquatic life may perish in the process 

 Increased noise from the dredging machine 

 Mismanagement of received benefits of the project 

Suggestions 

 The programme should be extended upstream to Nyakwere Bridge 

for its effectiveness 

36 William Odhiambo Wangchieng’, 

Kajiei 

33093783  Ass. Secretary Positive aspects 

 Improved fish catch later after dredging 

Concerns 

 Oil spillage hence oil pollution 

 Ensure good interaction of the ship workers and the community at 

large. 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

37 Samson Ongus Wangchieng’, 

Kobala 

1529245 0720961814 farmer Positive aspects 

 Breeding areas will be better after dredging 

 Reduced over flooding and displacement of people along the 

riparian 

 Farmlands will now be used for agriculture 

Concerns 

 Fish and lake animals will be affected during dredging 

 Noise and water pollution to the environment 

 Fish breeding areas will be affected 

Suggestions 

 Dredging should be the primary goal and sand harvesting is the 

secondary benefit 

38 Benson Okello 

Dudi 

Wangchieng’, 

Rakwaro 

11231033 0717937620 Business man Positive aspects 

 Reduced perennial flooding 

 More time will be spend with families since there will be no 

displacement 

 Farmers can now farm 

Concerns 

 May affect fish business as the process continues 

Suggestions 

 Dredging should first take place then sand harvesting later. 

39 Joseph O. Amuom Wangchieng’, 

Rakwaro 

0988675 098867510 Pastor Positive aspects 

 Improved economic status 

Concerns 

 Direct access of water to the community should be addressed  
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

Suggestions 

 Dredging should take place to the expected standards. 

40 Ros-Silvia  Achar Wangchieng’, 

Kamwala 

8468798 0714224531 Opinion leader Positive aspects 

 Reduced fear of flood 

 Reduced diseases that are flood/water related 

 The community will benefit from the sand mining 

Concerns 

 If incase the operations will take place at night it will interfere with 

the animals  

 Reduced fish catch  

41 Charles P. Komala Wangchieng’, 

Kamwala 

1532630 0726747932 Pastor Positive aspects 

 Reduced water flow back 

 Reduced camping in schools during flooding 

 Unnecessary movement that will affect economic activities will be 

reduced 

Concerns 

 The aquatic environment of the water animals will change 

 Increased turbidity 

 Reduced fishing along the shoreline of the lake 

42 Lawrence Osano Wangchieng’, 

Kobala 

34712466 0769517076 Community 

member 

Positive aspects 

 Improved ecology of the area 

 Reduced displacement of people during floods 

 Improved farm productivity 

Concerns 

 Noise from the dredger 

 Stoppage of economic activities such as fishing. 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

Suggestions 

 Improve the road network and the schools in the area 

43 Pius .R. Awich Wangchieng’, 

Kamwala 

1545394 0725389242 Community 

Opinion leader 

Positive aspects 

 Normalcy will be achieved 

 Improved agricultural harvesting since the farm lands will be 

reclaimed back 

Concerns 

 Pollution of the area 

 It may interfere with the aquatic life 

Suggestions 

 Dredge 12km not 7km 

44 Joseph Gaya Wangchieng’, 

Kajiei 

 

YEBO Africa 

9636615 - Chairman Positive aspects 

 Improved fish catch later after dredging 

Concerns 

 Oil spillage hence oil pollution 

Suggestions 

 Ensure good interaction of the ship workers and the community at 

large 

45 Jacob Onyango 

Otieno 

West Nyakach 6600603 0720858109 Chief Positive aspects 

 This will enable the water easy flow into the lake thereby checking 

the flood menace which has for a long time affected the residents 

 Human wildlife conflicts will be addressed if channeling is done 

properly 

Concerns 

 It will affect the water sage since most of the water will be dirty. 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

46 Jairus Onyango Thurdibuoro 20689206 0718244188 Ass. Chief Positive aspects 

 It will control more floods 

 Reduced water borne diseases e.g. bilharzia 

Concerns 

 Reduced fish 

Suggestions 

 Ensure proper mitigation measures are put in place to reduce 

negative impacts of the dredging. 

 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 

 Improved water flow  

 Creation of employment during the project 

Concerns 

 Oil spillage 

 Noise from the dredger 

Suggestions 

 Ensure incase used oil is transported by licensed waste oil 

transporters 

 More sensitization to the community members about the proposed 

project 

48  County 

Government of 

Kisumu 

21103304  Fisheries 

Officer- 

Nyakach Sub 

County 

Positive concerns 

 Ease fishing activities in the lake  

 Reduced flooding In the lower areas of Nyakach 

 People will have canal to do irrigation in their farms  

Concerns 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 The fishing grounds will be affected. 

Suggestions 

 Reduce cultivation near the river banks 

 Afforestation and soil cover near the river banks should be improved 

 Ensure the fish breeding grounds are protected. 

49 Reagan Otieno West Nyakach 27059870 0705528579 Ass. Chief Positive aspects 

 Reduced flooding 

 Agriculture will be effective 

Suggestions 

 Diking along Sondu Miriu River  

50 Fibi Auma Obongo Thurdibuoro, 

West Koguta 

0943632 0792955690 Community 

Member 

Positive aspects 

 Prevention of flooding  

 It will impact positively to the family life of people 

 It will prevent the displacement of families that was happening 

during the flood periods. 

51 James Okeyo 

Abeka 

Committee 

Floods, Disaster 

and 

Environment  

6151028 0710768447 Chairman Positive aspects 

 Increased food security 

 Improved health status because water borne diseases will be reduced 

 People won’t cut down trees to re-build fallen down trees 

 Improved academics 

 Enhanced economic income 

Suggestions 

 Cover a longer distance more than 7km 

 Have gabions along the river banks to prevent future soil erosion 

52 Moses Abraham 

Odera 

Civil Society 

Nyakach 

4010345 0715548334 Chair Positive aspects 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 It will reduce the damages it has caused 

Suggestions 

 Ensure dredging is done without any more interference with the 

river 

53 Elsa Atieno Juma West Nyakach, 

Lower Kadiang’ 

13386675 0715468323 C.H.V. and 

Farmer 

Positive aspects 

 No displacements 

 Reduced spread of COVID19 cases 

 The people will be able to regain back their lands that were claimed 

by the floods 

Concerns 

 Even distribution of employment to the local communities too; 

 Increased noise levels during the machine operations;  

 Reduced fish due to the increased vibrations. 

54 Pamela Adhiambo 

Otieno  

West Nyakach, 

Lower Kadiang’ 

13788510 0729810184 C.H.V Positive aspects 

 Reduced camping at the institutions 

 Land will be claimed back and hence improved agriculture 

Concerns 

 Air pollution 

 Reduced fish 

 Fear of the proponent not locally employing the locals 

55 John Olang Odero West Nyakach, 

Nyong’onga  

16004149 0720227546 Farmer Positive aspects 

 Reduced flooding 

 Availability of food due to farming sing people will get back their 

lands 

Concerns 

 Water pollution 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 Sand harvested dumping site 

56 Dan Okito West Nyakach, 

Lower Kadiang’ 

- 0714570688 - Positive aspects 

 Increased food 

 Reduced flooding in the area due to the back flow of water 

57 Sylvanus Ogutu 

Odoyo 

Thurdibuoro, 

Koguta 

8974127 0725121011 Farmer Positive aspects 

 Reduced overflowing water 

 Reduced human wildlife conflicts especially in crop destruction 

Concerns 

 Increased deaths 

 Reduced direct river fishing 

 The operation should only consume riparian land and not peoples 

land. 

58 Redemption 

Achieng Otieno  

Thurdibuoro, 

West Koguta 

26200012 0728308224 Farmer Positive aspects 

 Reduced flooding 

 Reduced animal human conflict 

 Improved farming and hence more harvest 

 Water utility for farming 

59 Kamimba Samson Thurdibuoro 

,West Koguta 

20720492 07235004840 Farmer Positive aspects 

 It will be ecologically fit 

 Agricultural benefit 

Concerns 

 Water pollution 

 Noise vibrations would affect fish travelling distance 

 Reduced economic gain especially from the fishermen 

Suggestions 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

 Work only during the day 

60 Pastor Joseph 

Oluoch 

Thurdibuoro  6600631 0713671297 Pastor Positive aspects 

 Reduced flooding 

Concerns 

 Residents’ land will not be interfered with 

Suggestions 

 The proponents to kindly employ the locals 

61 Silpa Anyango 

Odeny 

West Nyakach 6600661 0717118355 Farmer Positive aspects 

 Prevention of flooding  

 It will impact positively to the family life of people 

 It will prevent the displacement of families that was happening 

during the flood periods. 

62 David Adhano 

Juma 

Thurdibuoro, 

West Koguta 

26703365 0726735538 Farmer Positive aspects 

 Reduction of floods and stoppage of the hippos from destroying of 

the plants 

 Room for Farmers to do farming without any destructions 

 Flourished income and increased food generation from farming 

Concerns 

 Increased turbidity 

 The dredging company to do a good work to not allow for work to 

be redone  

63 Wilfred Okonjo West Nyakach, 

Nyong’onga 

2243172 0722316933 Farmer Positive aspects 

 Reduced flooding 

 Enhanced social interaction 

 Increased farming activities 
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

Suggestions 

 Building of gabions along the banks of the river 

64 Hesbon Ramolo West Nyakach, 

Nyong’onga 

9497030 07082871080 Farmer Positive aspects 

 Continued farm harvests 

 Better living 

 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 

Abong’o 

West Nyakach, 

Lower Kadieng’ 

0867685 0726684743 Farmer Positive aspects 

 More food security 

 More income yield from other Farmers 

Suggestions 

 Trees should be planted along the river and even in homes to reduce 

the chances of soil erosion 

66 Joash Modi Thurdibuoro, 

Kisumu County 

3950926 0728565960 Farmer Positive aspects 

 Reduced floods 

67 Lucas Odhiambo 

Oreje 

Thurdibuoro, 

West Koguta 

4927084 0724913536 Farmer Positive aspects 

 Reduced river back flow 

 Creation of employment 

 Increased economic income since people are now able to work 

Concerns 

 Aquatic life and ecosystem interference 

 When fishing grounds is interfered with, no enough fish will be 

found by the fishermen  
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# Stakeholder 

Name 

Organization/ 

Location 

ID No. Telephone Involvement or 

Role in Project 

Stakeholder Interest, Goals, and Concerns 

68 Otieno Oriwo 

Okore 

Thurdibuoro 6600555 0713194260 Farmer Positive aspects 

 Creation of employment 

 Zachary Okungu Thurdibuoro 9597505 0712767246 Farmer Positive aspects 

 No more destruction of crops and houses during flooding 

 Improved economic standards in the community 

 Reduced poverty levels 

Suggestions 

 Planting of bamboo trees along the river banks that can be used for 

commercial purposes later 

 Establishment of nature based enterprise to address the economic 

requirement of the community 

 Check dams along the river banks should also be de-silted 

 Sand harvested should be used to benefit the community 

69 Simon Osiro West Nyakach, 

lower Kadiang’a 

2599157 0718161431 Farmer Positive aspects 

 Prevention of floods 

 Improved farming/agriculture 

 Job creation  

Concerns 

 Air pollution from the smoke emitted from the dredging machine 

 Increased disease infections 

70 Peter Okolo Thurdibuoro, 

West Koguta 

7019846 0705528805 Farmer Positive aspects 

 Increased income 

Concerns 

 Fish will be affected by oil spillage 

 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 Identification 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: 

 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. 

 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. 

 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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 The physical extent/distribution of the aspect, receptor and proposed impact; and  

 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) 2 

Medium term (5 – 15 years) 3 

Long term (>15 years) 4 

Permanent 5 

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: 

 The reversibility of the impact; 

 The sensitivity of the receptor to the stressor; 

 The impact duration, its permanency and whether it increases or decreases with time; 

Whether the aspect is controversial or would set a precedent; and 

 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) 0 

Minor (will cause a minimal impact on physical, biological or social environment) 2 

Low (will cause a slight impact on the physical, biological or social environment) 4 

Moderate (will result in a physical, biological or social environment component or 

process continuing but in a modified way) 

6 

High (physical, biological or social environment or component or process is altered 

to the extent that they temporarily cease to exist or operate) 

8 

Very high (results in complete destruction of physical, biological or social 

environment components and permanent cessation of the processes) 

10 

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) 2 

Probable (>40% - 70% chance of occurring) 3 

Highly probable (>70% - 90% chance of occurring) 4 

Definite (>90% - 100% chance of occurring) 5 

 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) 

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

P
R

O
B

A
B

IL
IT

Y
 

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

2 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 

3 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 

4 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 

5 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

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

Table 5: Mitigation Ratings Table 

Low <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 

High >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 

are envisaged from dredging  

8 

Duration of impact Most of turbid water and suspended sediment 

settles in less than 5 days from each dredging 

day. Activity will run for 1-5 years 

2 

Probability of impact Penetration of light will be affected by 

increased turbidity and suspended sediments 

ultimately affecting growth.  

5 

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 

sediments are envisaged from dredging with 

mitigation in place 

6 

Duration of impact  Most of turbid water and suspended sediment 

settles in less than 5 days from each dredging 

day 

2 

Probability of impact  Penetration of light in water will be improved 

moderate increase in turbidity and suspended 

sediments to sustain growth of phytoplanktons.  

2 

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 

are envisaged from dredging  

8 

Duration of impact Most of turbid water and suspended sediment 

settles in less than 5 days. Activity will run for 

1-5 years.   

2 

Probability of impact Fish normally avoid areas with high turbidity 

and suspended sediments by horizontal or 

vertical movement 

2 

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 

envisaged from dredging  

8 

Duration of impact  Most of turbid water and suspended sediment 

settles in less than 5 days 

2 
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Probability of impact  Fish normally avoid areas with high turbidity 

and suspended sediments by horizontal or 

vertical movement 

2 

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 

envisaged from dredging  

8 

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

for 1-5 years. Turbidity and suspended sediment 

settles in less than 5 days 

2 

Probability of impact The survival rates of fish eggs and larvae in very 

high turbidity and suspended sediments and 

longer exposure period is limited  

5 

Risk = (Extent + Magnitude + Duration) x Probability  60 

Mitigation Ratings  Moderate 

Recommendation  Mitigate 
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Mitigation  

 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 

mouth.    

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 

envisaged from dredging  

8 

Duration of impact  Dredging takes place 5hr/day. Activity is 

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.  

2 

Probability of impact  The survival rates of fish eggs and larvae in very 

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. 

2 

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 

envisaged from dredging  

8 

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

for 1-5 years. Turbidity and suspended sediment 

settles in less than 5 days 

2 

Probability of impact The survival rates of fish eggs and larvae in very 

high turbidity and suspended sediments and 

longer exposure period is limited  

5 

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  

8 

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.  

2 

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.  

2 

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  

Nature of Impact Description of impact Rating of 

impact 

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

which include along the channels of the river in 

the delta, open water areas near the delta 

2 

Magnitude of impact Sediments at the bottom of the river channels 

and in the near open waters will be removed 

physically   

6 
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Duration of impact Dredging takes place 5hr/day. Activity will run 

for 1-5 years.  

2 

Probability of impact The pipeline dredging causes more damage and 

mortality of fish eggs and larvae  

4 

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 

which include along the channels of the river in 

the delta, open water areas near the delta 

2 

Magnitude of impact  Sediments at the bottom of the river channels 

and in the near open waters will be removed 

physically   

6 

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

for 1-5 years.  

2 

Probability of impact  The pipeline dredging causes more damage and 

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.    

2 

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 

which include along the channels of the river in 

the delta, open water areas near the delta 

2 

Magnitude of impact Sediments at the bottom of the river channels 

and in the near open waters will be removed 

physically   

6 

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

for 1-5 years.  

2 

Probability of impact The pipeline dredging entrain most of demersal 

fish species causing relative high mortality 

4 

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.  
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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 

which include along the channels of the river in 

the delta, open water areas near the delta 

2 

Magnitude of impact  Sediments at the bottom of the river channels 

and in the near open waters will be removed 

physically   

8 

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

for 1-5 years.  

2 

Probability of impact  The pipeline dredging causes more damage and 

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.    

2 

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 

river in the delta, and open water areas near the 

delta 

2 

Magnitude of impact Physical disturbance of pipeline dredging. 

Sediments at the bottom of the river channels 

and in the near open waters will be removed 

physically   

4 

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

for 1-5 years.  

2 

Probability of impact Dredging will temporarily deter movement of 

water birds along the delta fringes  

3 

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 

river in the delta, and open water areas near the 

delta 

2 

Magnitude of impact  Physical disturbance of pipeline dredging. 

Sediments at the bottom of the river channels 

and in the near open waters will be removed 

physically   

4 

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

for 1-5 years.  

2 

Probability of impact  Dredging will temporarily deter movement of 

water birds along the delta fringes  

2 

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 

river in the delta, and open water areas near the 

delta 

2 

Magnitude of impact Dredging will physically affect channels in the 

delta and the bottom of the near open lake. 

4 

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

for 1-5 years.  

2 

Probability of impact Physical disturbance of benthic habitat will take 

place once the project starts. Smothering of 

benthic habitat by sediments in the near open 

waters 

4 

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 

river in the delta, and open water areas near the 

delta 

2 

Magnitude of impact  Dredging will physically affect channels in the 

delta and the bottom of the near open lake. 

4 

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

for 1-5 years.  

2 

Probability of impact  Physical disturbance of benthic habitat will take 

place once the project starts. Smothering of 

benthic habitat by sediments in the near open 

waters 

2 

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 II. 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  

Nature of Impact Description of impact Rating of 

impact 

Extent of impact This impact will occur along the alignment of 

pipeline running along one of the channel.  

2 

Magnitude of impact Potential killing of pythons and other snakes 

might occur but in limited incidences  

4 

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

for 1-5 years.  

3 
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Probability of impact There will be encounter with python. However 

the animal is likely to avoid places with human 

disturbance.  

3 

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 

pipeline running along one of the channel.  

2 

Magnitude of impact  Potential killing of pythons and other snakes 

might occur but in limited incidences  

4 

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

for 1-5 years.  

3 

Probability of impact  There will be encounter with python. However 

the animal is likely to avoid places with human 

disturbance.  

3 

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 

vessel within the project area.  

2 

Magnitude of impact Potential killing of aquatic life due to limited 

oxygen supply  

6 

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

for 1-5 years.  

2 

Probability of impact There will be instances where the vessel will 

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 

3 

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 vessel during 

dredging/de-siltation and sand harvesting 

Nature of Impact Description of impact Rating of 

impact 

Extent of impact  This impact will occur around the dredging 

vessel within the project area.  

2 

Magnitude of impact  Most of the potentially affected organisms are 

widely distributed in the region  

4 

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

for 1-5 years.  

2 

Probability of impact  There will be instances where the vessel will 

handle oil during its operation. However care will 

be taken to minimize oil spills.  

3 

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 

and is localised.  

1 

Magnitude of impact Aquatic and land mammals have a wide 

distribution range and should move away from 

source of noise  

2 

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

for 1-5 years.  

2 

Probability of impact Depends on whether any mammal may migrate 

towards the source of noise 

3 

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 

and sand harvesting within the project area.  

2 

Magnitude of impact Potential disruption of the dredging exercise  6 

Duration of impact Dredging takes place 5hr/day. Activity will run for 

1-5 years.  

2 

Probability of impact Many grievances arise because of 

misunderstandings; lack of information; or delayed, 

inconsistent or insufficient information. 

3 

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 

and sand harvesting within the project area.  

2 

Magnitude of impact  Potential disruption of the dredging exercise  2 

Duration of impact  Dredging takes place 5hr/day. Activity will run for 

1-5 years.  

2 

Probability of impact  Many grievances arise because of 

misunderstandings; lack of information; or delayed, 

inconsistent or insufficient information. 

3 

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; 

 Outline 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 

Aspect Anticipated 

Impact 

Management and Mitigation/enhancement measures Responsibility Monitoring 

Timeframe 

Mitigation Costs 

Environmental and Safety Aspects 

 

Increased 

turbidity 

 

Reduced 

phytoplankton 

bloom 

- Avoid dumping of dredged materials inside the lake; 

- Recycle sand as building material; 

- Transport other non-utilised dredged materials such as mud 

and clay through the pipeline to reclaim the derelict former 

sand harvesting sites within the area. 

Proponent  Dredging 

period 

Part of dredging 

costs  

Effects on fish 

survival 

- Carry out spot dredging to allow fish to move from high 

turbidity and suspended sediments areas by horizontal or 

vertical movements 

Proponent  Dredging 

period 

Part of dredging 

costs  

Effects on fish 

breeding 

- Avoid dredging near the fish breeding areas during the long 

and short rainy period; 

- Avoid dredging activities in areas along the delta and 100m 

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. 

Proponent  Dredging 

period 

Best 

Environmental 

Practice 

Impact on 

ecological 

behaviours of 

Labeo victorianus 

- Avoid dredging near the fish breeding areas during the long 

and short rainy period; 

- Avoid dredging activities in areas along the delta and 100m 

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. 

Proponent  Dredging 

period 

Best 

Environmental 

Practice 
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Aspect Anticipated 

Impact 

Management and Mitigation/enhancement measures Responsibility Monitoring 

Timeframe 

Mitigation Costs 

Physical 

damage/injury 

or mortality 

Impact on fish eggs 

and larvae 

- Avoid dredging near the fish breeding areas during the long 

and short rainy period; 

- Avoid dredging activities in areas along the delta and 100m 

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. 

Proponent Dredging 

period 

Best 

Environmental 

Practice 

 

Impact on demersal 

fish species 

- Avoid dredging near the fish breeding areas during the long 

and short rainy period; 

- Avoid dredging activities in areas along the delta and 100m 

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. 

Proponent Dredging 

period 

Best 

Environmental 

Practice 

 

Impact on aquatic 

habitat 

- Limit the dredging on the mouth of the river (2 channels), the 

near open lake waters and unblocking the old river mouth. 

Proponent Dredging 

period 

Best 

Environmental 

Practice 

 

Oil Spill 

Hazards  

Pollution of water 

resources 

- Collect the used oils and re-use or dispose of appropriately 

using expertise from licensed waste handlers; and 

- Seek to reduce probabilities of accidental and/or operational 

spills through enforcement of oil spill management systems.  

Proponent 

 

 

Dredging 

period  

 

500,000 

Best 

Environmental 

Practice 

Occupational 

Health and 

Safety 

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; 

Proponent Dredging 

period 

1,000,000 
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Aspect Anticipated 

Impact 

Management and Mitigation/enhancement measures Responsibility Monitoring 

Timeframe 

Mitigation Costs 

- 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 

Grievances 

Misunderstandings; 

lack of 

information; or 

delayed, 

inconsistent or 

insufficient 

information 

- Provide sufficient and timely information to communities 

about the dredging project and its activities, plus an 

approximate implementation schedule;  

- Employ locals in liaison with local leaders and administration 

in unskilled and semi-skilled duties; and   

- Carry out regular meaningful community consultations and 

dialogue throughout the implementation of the dredging 

project. 

Proponent, 

community 

liaison officers 

and local 

administrators 

Dredging 

period 

2,000,000 
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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 
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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 12th 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  10th 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: 

 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.   

 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: 

  

 Description of the location of the proposed development project.  
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 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.  
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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. 



7 

 

5.1 Anticipated Positive Impacts during Dredging and Sand Harvesting 

 Reduced cases of flooding within the delta 

 Creation of employment 

 Availability of sand as a raw material for building and construction 

 Improved Access of lake to fishermen 

 Increased business opportunities for local traders 

 Increased revenue to the Government through tax and duty payment 

5.2 Anticipated Negative Impacts during Dredging and Sand Harvesting 

 Increased turbidity on Lake and River Water; 

 Increased bioavailability of heavy metals from dredging activities that might affect 

aquatic life; 

 Loss of biodiversity due to unavailability of phytoplankton; 

 Impact of dumping of dredged material;  

 Oil spills and bioaccumulation of polycyclic aromatic hydrocarbons (PAHs) from 

dredging activities; 

 Impact dredging on fisheries and livelihoods; and  

 Increased human-wildlife conflicts; 

 Compromised Health and Safety among others. 

5.3 Anticipated Positive Impacts after Dredging and Sand Harvesting 

 Reduced water turbidity; 

 Improved biodiversity; 

 Improved fisheries due to improved water circulation; and 

 Reduced cases of flooding. 

5.4 Anticipated Negative Impacts after Dredging and Sand Harvesting 

 Unemployment; 

 Reduced access to building materials such as sand; 

 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 

River Water 
 Procure and deploy silt curtains during dredging 

to reduce turbidity in adjacent environments;  

 Determine the acceptable critical limits for water 

quality during dredging based on the baseline 

values in consultation with NEMA; and   
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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 oil 

spills. Use of degreasers to dissolve localized oil 

spills during ship/equipment maintenance 
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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; 
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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 VII 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:  

 Oral interviews;  

 Administration of Questionnaires;  

 Key Informant Interviews with key stakeholders;  

 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;  

 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. 

 Due to the 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 
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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. 
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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:  

 Description of the project,  

 Baseline studies, 

 Legislative and regulatory framework,  

 Determination of impacts,  

 Mitigation, 

 Analysis of alternatives,  

 Prescription of Environmental and Social Management Plan 

   

Presentation of the ESIA to the proponent for ownership    

ESIA Report compilation and submission to NEMA    
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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 

(Principal Consultant) 

EIA/EA Lead Expert 

 

2. Dickens Onyango Odeny, PHD 

(Research Scientist) 

Biodiversity and Aquatic Ecology Expert 

3. Dorcas Thomas Awuor 

(Sociologist) 

Social Scientist and Community 

Development Expert 

4. Flora Mitchel Akinyi 

(Associate Expert) 

 

Environmental Associate Expert 

5. Fred Maseno  

(Health & Safety Expert) 

Occupational Safety and Health Specialist. 

 

 



10.0 Approval by NEMA 

The Authority has reviewed the Terms of Reference and is satisfied with the content and 
scope to guide the ESIA for the Proposed Dredging/De-Siltation and Sand Harvesting at 
Sondu Miriu River Delta. 

ON4WO APPROVED 

SIGN 

DATE 

STAMP 
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APPENDIX II: PARLIAMENTARY REPORT ON SONDU MIRIU FLOODING 
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APPENDIX IV: PCM MINUTES AND ATTENDANCE REGISTERS 

  












































	Mango Tree Certificate of Incorporation.pdf (p.1)
	Mango Tree Pin Certificate.pdf (p.2)
	Institutional endorsement letter(1).pdf (p.1)
	Institutional endorsement letter(2).pdf (p.2)
	Minutes and attendance reg 1.pdf (p.1)
	Minutes and attendance reg 2.pdf (p.2)
	Minutes and attendance reg 3.pdf (p.3)
	Minutes and attendance reg 4.pdf (p.4)
	Minutes and attendance reg 5.pdf (p.5)
	Minutes and attendance reg 6.pdf (p.6)
	Minutes and attendance reg 7.pdf (p.7)
	Minutes and attendance reg 8.pdf (p.8)
	Minutes and attendance 9.pdf (p.9)
	Minutes and attendance  reg 10.pdf (p.10)
	Minutes and attendance reg 11.pdf (p.11)
	Minutes and attendance reg 12.pdf (p.12)
	Minutes and attendance reg 13.pdf (p.13)
	Minu and attendance reg 14.pdf (p.14)
	Minutes and attendance reg 15.pdf (p.15)
	Minutes and attendance reg 16.pdf (p.16)
	Minutes and attendance reg 17.pdf (p.17)
	Minutes and attendance reg 18.pdf (p.18)
	Minutes and attendance reg 19.pdf (p.19)
	Minutes and attendance reg 20.pdf (p.20)
	Minutes and attendance reg 21.pdf (p.21)

