
 

 

ENVIRONMENTAL IMPACT ASSESSMENT STUDY REPORT FOR PROPOSED UNDEGROUND  

GOLD ORE MINING IN ROSTERMAN VILLAGE, SHIRERE WARD LURAMBISUB-COUNTY, 

KAKAMEGA COUNTY 

 

 

 

i 

   

 

 

 

 

 

 

 

 

 

 

ENVIRONMENT IMPACT ASSESSMENT STUDY REPORT 

FOR PROPOSED UNDERGROUND ARTISANAL   GOLD ORE MINING IN ROSTERMAN 

SHIRERE WARD KAKAMEGA COUNTY. APRIL 2024 

NEMA/ToR /5/2/666   

 

 

PREPARED BY 

AYES CONSULTS LIMITED      

PO BOX 1498-50100 KAKAMEGA,  

PROPONENT  
STONE OF WEALTH LIMITED (S oWL) 

PO BOX 970 - 40400 

SUNA 
 

 

LATITUDE 0.255876 N 340 34’.725258 LONGITUDE 

 



 

 

ENVIRONMENTAL IMPACT ASSESSMENT STUDY REPORT FOR PROPOSED UNDEGROUND  

GOLD ORE MINING IN ROSTERMAN VILLAGE, SHIRERE WARD LURAMBISUB-COUNTY, 

KAKAMEGA COUNTY 

 

 

 

ii 

 

ACKNOWLEDGEMENT 

Ayes Consults Limited is grateful to   the proponent Mr. Ahmed Jama Director SoWL for 

bestowing us the honor of undertaking this Environmental Impact Assessment Study (EIAS) 

report for the proposed underground gold mining. We appreciate the support of the KAVOREC 

family particularly the Manager and board of management. We also thank the mine managers 

Mr. Willis Ogutu Ambalwa and Isaiah Aiti Adero for providing us with all the required 

information we needed for this report. We sincerely appreciate the entire staff of Department 

of Mines under the National Government and the CGK through its Ministry of Environment, 

Water, Natural Resources and Climate Change for their unwavering support while undertaking 

this EIA study.  

We also express our gratitude to the following, Member of County Assembly Hon. Ikunza 

(Shirere Ward) together with his staff, Mrs Phanice Achienza Chief -Shirere Location. In 

addition, we are grateful to Rosterman  Umbrella Community Based Organization(RUCBO) 

all  Kakamega Minerals and Mining Groups and other   leaders of various  Associations who 

assisted us  in mobilization and ensured that we were well attended to and given all the required 

cooperation during our site visits. We also thank the wider community of Rosterman for their 

unwavering support and agreeing to express their views orally and in writing.  

 

We also appreciate Hon: Peninah L. Mukavane CECM Ministry of Environment Natural 

Resources and Climate Change under the CGK. Further, we acknowledge support from NEMA 

Headquarters EIA section in Nairobi,NEMA Kakamega office  led by the Kakamega C D E, 

Mr. John Maniafu for their unequivocal support and guidance throughout the process.. We 

express our sincere gratitude to members of the public drawn from Rosterman, Musumu, 

Musiolo and Mulombole villages  without reservation for having attended the public 

participation assemblies and giving their submissions either orally or in writing which greatly 

contributed to the success of this report.  

 

Further,  we  extend  our  sincere  appreciation  to  our  staff  particularly  from  the Kakamega  

and Nairobi office, the entire assessment team for their unreserved and indefatigable 

commitment during the preparation of this EIAS report. In particular, we thank Mr. Jesse 

Njuguna (Lead Expert,) Mr.  Harry Mmbaya (Environmental Journalist) Prof. Charles Lugania 

(Metrologist/Hydrologist),Elizabeth Nyandia (Sociologist),Mr. David Anampiu Geologist  and   

Dr. Khamati Anthropologist who worked extra hard throughout the entire process of preparing 

this report to make sure that it is completed professionally. 

 

Finally, we express our unlimited gratitude to all who made this exercise possible but was 

unable to mention them by name. We acknowledge their invaluable commitment and teamwork 

throughout the entire process. Thank You and May God bless you all. 

  



 

 

ENVIRONMENTAL IMPACT ASSESSMENT STUDY REPORT FOR PROPOSED UNDEGROUND  

GOLD ORE MINING IN ROSTERMAN VILLAGE, SHIRERE WARD LURAMBISUB-COUNTY, 

KAKAMEGA COUNTY 

 

 

 

iii 

LIST OF ABBREVIATIONS AND ACRONYMS 
AIDS   Acquired Immune Deficiency Syndrome 

ASGM  Artisanal and Small Scale Gold Mining 

Au  Gold 

Bgl                  Below Ground Level 
0C             Degrees Celsius 

CaO Lime 

CDE County Director of Environment 

CECM County Executive Committee Member 

CGK              County Government of Kakamega 

CN Cyanide 

CSR Corporate Social Responsibility 

dB                  Decibels 

DOSH  Directorate of Occupational Safety and Health   

EA  Environmental Audit 

EI’s  Environmental Impacts 

EIA  Environmental Impact Assessment 

EMCA         Environnemental Management and Coordination Act 

EMP  Environnemental Management Plan 

EMPs  Environmental Management Plans 

ERC                Energy Regulatory Commission 

HIV                Human Immuno Deficiency Virus 

ICT               Information& Communication Technology 

KAVOREC     Kakamega Vocational and Rehabilitation Centre 

KPPB  Kenya Pharmacy & Poisons Board 

KPLC        Kenya Power and Lighting Company 

M & E  Monitoring and Evaluation  
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MSD  Minimum Safe Distance 
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NEMA   National Environment Management Authority  

NPEP   National Poverty Eradication Plan 

O2  Oxygen 

OSHA (2007)  Occupational Safety & Health Act (2007) 

PPA  Pharmacy and Poisons Act cap 244 
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DEFINITION OF OPERATIONAL TERMS 

Amalgamation: The heating of the amalgam to separate the gold from impurities 

Authority:  National Environment Management Authority established under section 7 of the 

EMCA 1999 

Biological diversity :The variability among living organisms from all sources including  

terrestrial ecosystems, aquatic ecosystems and the ecological  complexes of which they are part; 

this includes diversity within   species, among species and of ecosystems. 

Environment :Physical factors of the surroundings of human beings including land, water, 

atmosphere, climate, sound, odor, taste, the biological factors of animals and plants and social 

factor of aesthetics , culture and includes both the natural and the built environment. 

Environmental Audit: The Systematic, documented, periodic and objective evaluation of how 

well environmental organization, management and equipment are performing in conservation 

or preservation of the environment. 

Environmental Impact Assessment- : A systematic examination conducted to determine   

whether or not a programme, activity or project will    have any adverse impacts on the 

environment. 

“Poison” means a poison included in Part I or Part II of the Poisons List in the Pharmacy and 

Poisons Act cap 244 

Proponent: A person who is proposing or executing a project, programme or an undertaking 

specified in the Second Schedule of the EMCA 1999. 

 

Project Includes any project, programme or policy that may have an impact on the  

 environment. 

 

Tailings: Remnant low grade ore left behind as waste after gold has been extracted from  

                grade high ore  

Treatment: any method and technique or process for altering the biological, chemical 

or physical characteristics of wastes to reduce the hazards it presents  
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CHAPTER ONE: INTRODUCTION 

1.0 EXECUTIVE SUMMARY: 

This is a critical examination of underground gold mining project. The project aims at mining 

gold ore in abandoned mine using shovels and mattocks. No sophisticated mining equipment is 

to be used. The proponent intends to process the mined ore at a gold processing plant that he  

plans to put up in Shirere approximately 500 meters away from the proposed mine  which has 

been examined in this report.  This EIA report is for submission to National Environment 

Management Authority (NEMA). It is in fulfillment of the requirements of the Environmental 

Management and Co-ordination Act, EMCA (1999). The project is located in Rosterman Village, 

Shirere ward, Lurambi  sub-county in Kakamega County adjacent to Kakamega  Vocational and 

Rehabilitation Centre. Its just off the Kakamega –Kisumu highway and branched through Sherere 

stage. It is about 7 Kms from Kakamega town.  The proprietor is Stones of Wealth Limited who 

is hereinafter referred to as “the proponent” has engaged Ayes consults Limited (NEMA experts) 

as their main environmental consultant to advise on the legal environmental provisions, as well 

as their responsibilities and obligations. The consultant will also develop EMPs to guide the 

proponent on the risks and environmental damage likely to occur in the construction, operation 

and decommissioning phases of the project. This executive summary gives a snapshot of what 

the project entails. It also gives an overview of the project design. 

It is important to note that the mine was part of the wider complex of mines that had been first 

been excavated and later abandoned    by Rosterman Mine Company limited. The Design of this 

mine, involved accessing gold-bearing quartz veins developed in the Mine and in order of their 

occurrence from the surface downwards. The five reefs developed from a main three-

compartment shaft to the 2lst level at 1,940 ft.  

Rosterman Gold Mines Company was incorporated in January, 1935, with an authorized capital 

of Ksh 40,000.000 in five shilling shares. The claims, situated about two miles south-west of 

Kakamega just north of the Isiukhu ko River, were first worked by the Ross Mining Syndicate 

which produced, from the outcrop to a depth of fifteen feet, 2,783 oz. of gold from 2,274 tons of 

ore milled. This, with the tailings, represented a mill-head average of 32 dwts. /ton. Milling was 

commenced by the new company in the latter half of 1935 and up to June 30th, 1952, when the 

mine was closed down, about 655,000 tons of ore had been milled, producing 259,142 oz. of fine 

gold ,i.e. over half the recorded total production from the area. The highest production was 

in 1940 when 23,915 02., worth Ksh 20million were produced. A considerable amount of 

geological work has been carried out on this property, mainly by Hitchen and Pulfrey, the former 

both as a Government geologist and also as consulting geologists to the company.  
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Miners will go underneath to extract gold ore using axes, shovels and pixels.  The available ore 

is of low grade type as the high grade ore was initially mined by the Rosterman Mines Company    

in the 1950s. The proponent intends to light up the shaft, use generators to pump out water to 

create room for miners to go underground. He also intends to use compressors to pump air 

underground so that the miners do not suffocate as they go deep into the mine.  

After extracting the gold, the proponent intends to grind the low grade gold ore into finer sizes. 

The gold will be extracted by use of cyanide once the gold bearing ore is crushed and poured into 

the vat leaching plant that the proponent is planning to put up   in Shirere ward, Lurambi sub 

county, Kakamega county The proponent is further advised to ensure that the safety of the miners 

is given priority and is not compromised in any way. The design that was used by Rosterman 

mines company and other miners was to erect wooden slabs inside the mine tunnels to support 

weak areas after hacking or blustering the rocks. The goal was to support the roof of the tunnels 

from collapsing and trapping the miners inside. Unfortunately, the use of wooden slabs may not 

always be water tight putting the lives of the miners at risk. To ameliorate this risk, the proponent 

is advised against underground horizontal mining as the ground above can easily collapse 

trapping miners especially during heavy rains. The main shaft entrance was however reinforced 

by concrete joining the underneath rock. 

The proponent is advised to carry out a feasibility study first before investing in the project. Once 

he is certain of the feasibility and it is economically viable, then he should consider mechanizing 

the mining if the returns on investments are guaranteed. He should also consider stronger methods 

of supporting the tunnels underneath instead of relying on wood planks as is the current position.  

In addition, to improve safety on the miners, he is greatly discouraged from sending miners 

underground during heavy downpours as the mine   topography and geological stability   may 

weaken and collapse resulting in landslides which may trap or bury miners underneath. 

In regard to regulatory issues, the proponent has been advised to cease all operations before 

getting an EIA license from NEMA. He has also been advised to get approval from the 

Department of Mines under the National Government as outlined in the Mining act 2016 before 

proceeding with the project. He is also to get permission from the CGK through its Ministry of 

Environment, Water, Natural Resources and Climate Change. In addition, under the mining act 

2016, the proponent is obligated to keep a record of the amount of gold extracted and give the 

data to the department of mines under the national government. It is from this data that the 

Department of Mines under the National Government will calculate the royalties that the 

proponent will pay. The mining act 2016 further states that at least 10 % of royalties paid should 

benefit the local community. 20 % of royalties paid to county government and 70% should be 

paid to national government. The proponent is advised to liaise with the community leadership to 
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support community projects through CSR with the 10% that is due to the community. Such 

projects should include schools or health centers or markets. He should not give money to 

community leaders or groupings.  

The proponent is further advised to fence the project area. Women of child bearing age, expectant 

mothers, young children and babies should not be allowed within the project locality in order to 

avoid accidents of third parties and livestock.  

Although there is no sewerage system nearby, the proponent is advised to make sure no waste 

water whether treated or not is directed into any water bodies or water ways. He is also advised 

against washing machinery and equipment in River Isiukhu or any other stream nearby. The 

proponent has been advised to plant a belt of reeds along the edge of the side facing river Isiukhu. 

The reeds are known to be natural detoxifiers of contaminated water. The land upon which the 

mining is to be undertaken is registered as lease hold belonging to Municipal Council of 

Kakamega under county government of Kakamega.  The proponent has leased it the for purposes 

of extracting gold ore .After he is through with the extraction, he is expected to rehabilitate the 

degraded land. 

The site has only a few patches of grass, old and exotic trees. There are no endangered, threatened 

or protected flora or fauna on the project site. The proponent has been advised not to proceed 

before issuance of an Environmental Impact Assessment license.  He has also been advised to 

register the project with DOSH as a workplace as per the OSHA 2007.  He is also advised to 

ensure that all employees put on full PPE especially helmets both during operational and 

decommissioning phases. He should also avail adequate sanitary facilities and first aid kits to his 

employees.  

This report conforms to the EMCA   Amendments (2015). The Project falls under projects 

outlined in the Second Schedule of EMCA. It is also categorized as a medium risk project 

according to NEMA guidelines issued on August 2016.   Further, this EIA project report complies 

with various instruments and requirements at the International level, national level and county 

level.  

 Additionally, the proponent is advised to establish a partnership or working arrangement with   

entities engaged in provision and training of first aid to have his staff trained. He should also 

make arrangements with a nearby medical facility where his staff can be accorded the necessary 

and or required medical attention.  

 The proponent should also ensure that all safety guidelines are strictly adhered to including 

adequate safety and emergency plans such as access to provision of a first aid services and 
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emergency evacuation procedures. The emergency procedures should be tested at regular 

intervals.   

 During decommissioning phase, the proponent is advised to contract a qualified geologist who 

will ensure that the mine is backfilled properly. Effort should be made to ensure that no waste is   

disposed onto the ground or river as they have the potential to contaminate the environment. No 

metallic part should be left idle on the ground. Further, the top soil waste should be used to refill 

the open pits after mining is completed. The site should be fenced after which indigenous trees 

and shrubs should be planted to stabilize the ground.  During rehabilitation only soils from the 

surrounding land should be used as imported soil may lead to contamination of the land with 

invasive weeds and pests 

Appropriate mitigation measures to ameliorate identified negative impacts on the Environment 

have been suggested through    the respective E M Ps. There is an   EMP for operational and 

decommissioning phases of the project.  It is incumbent upon the proponent, the contractor and 

the mine manager to liaise with other lead agencies and stakeholders in ensuring that the EMPs 

are adhered to. The EMPs indicate the specific role to be played by various actors and the specific 

time frames. Additional advice is given in this report. 

Solid waste – The proponent and project manager should remove solid wastes from the site and 

dispose them in designated areas. They should ensure that a proper solid waste management 

regime is developed and adhered to.  

Toilet facilities: The proponent has constructed some pit latrines for the staff and workers. He is 

advised to construct more. To reach at least 12 VIP latrines. He is also advised to ensure that the 

latrines are emptied by exhausters before they get completely full. He is also directed to consult 

a public health officer before constructing another pit latrine to minimize the risk of 

contaminating the underground water. The proponent has 10 permanent staff and intends to hire 

150 casuals. He is advised to provide adequate sanitation facilities. The ratio should be at least 

one toilet per 10 casuals. This will translate to 12 pit latrines. He should also provide adequate 

water for hygiene purposes. The latrines should be handed over to the community leadership after 

the end of the project. 

Water supply – The project will depend on water that is pumped from the fresh mines by a diesel 

powered generator. In order to ensure the miners are able to work with ease, the proponent intends 

to pump out water using generators. The water will be used to wash equipment. The client has 

been advised to consult WRA for authorization to abstract water from the mine. 

Accident occurrence – The proponent is advised to ensure that all staff are properly briefed on 

their roles and responsibilities and how to react in case of an accident. There must be a manager 
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who would ensure that all safety procedures are strictly adhered to in order to minimize risks of 

accidents. No staff should run machinery under the influence of alcohol. In addition, no 

employees on medication should run machinery. Employees suffering from epilepsy should be 

given different tasks away from running machinery.  All equipment and machinery should 

undergo regular checkup and maintenance as per the manufacturer’s specifications. 

Source of Energy: The main source of power for the underground mining is a generator which 

is diesel powered.  The generator pumps out water .The proponent is encouraged to adopt use of 

solar energy. 

Road traffic and safety implications:  The proponent should provide adequate signage provision 

and parking space during off loading and loading of extracted gold ore and equipment. 

Storm water- The proponent has dug water trenches to prevent surface water runoff from flowing 

into the nearby stream. 

Health and Safety - Develop a site safety action plan and workers to be provided with suitable 

protective gear.  Mine manager must ensure equipment is periodically checked by qualified 

personnel as outlined in OSHA 2007 

Security and accessibility: The proponent is advised to fence the site to prevent livestock and 

unauthorized personnel from intruding into the facility.     

Brief overview of construction phase 

The project description has been separated into the following phases:  construction operation and 

decommissioning. Environmental Management and Monitoring plans for each of these phases 

have been discussed in chapter nine.  
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The need for the gold mining is driven by a number of factors. First is to create job opportunities 

and generate wealth. The proponent will pay royalties to the national government, county 

government and also provide various benefits to the community. Under the mining act 2016, the 

national government should receive 70% of the royalties, county government should receive 20 

% while the community is entitled to benefit from the 10% of the royalties. The proponent will 

also pay mining license fee both to the national government and county government. The land 

has been left idle since Rosterman ceased operations in 1950s and the   proponent in partnership 

with the county government will initiate programmes that will improve infrastructure spurring 

economic growth of the community. The land should be rehabilitated after the mining is 

completed. The proponent is advised not to cause inadvertent harm or destruction to cultural, 

historical, and archaeological sites and artifacts within the mine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1 INTRODUCTION  
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1.1.1 Brief Background of the underground gold ore mining  

 1.1.2 Project Summary 

Owner:   Stones of Wealth Limited 

Nature of Development:  The underground horizontal mining of low grade gold ore which is 

later crushed. The crushed ore will be taken through Vat leaching and elution process in Shirere 

processing plant.  

 Size of the Land:   0.5 acre             

 Cost of the Project:  Approximately Kshs 10,000,000. 

 Duration of  Lease: 9 years from December 2023  

 Ward: Shirere 

 Sub county :  Lurambi 

 County: Kakamega 

 Plot No. LR-  Plot number – Isukha Shirere  4430  

 Land owner on which the project stands: Kakamega Municipal under County 

government of Kakamega 
 

Water supply:  The miners will rely on water that will be pumped from the mine. The water will 

be used to wash equipment.  The proponent has been advised to get a license to pump underground 

water from WRA. However, the staff will draw drinking water from a nearby borehole at Musaa. 

The Borehole supplies water to the surrounding community for domestic use. 

1.1.3 Environmental Impact Assessment Report Outline for the Project 

The project is to be undertaken on plot no: Isukha /Shirere 4430 which was hived from 1202, and 

is registered under Kakamega Municipal, Kakamega County. The land is 17.6 Ha in size and the 

Kakamega county Government has completed the part development plan for the whole land, 

approximately 5.0 ha will leased to Stones of Wealth. See appendix  

However, the proponent has been advised to cease all operations until an EIA report has been 

undertaken and a license issued by NEMA. The project falls under the second schedule of EMCA, 

1999.  
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It has been undertaken according to the NEMA legal notice issued on August 2016 and which 

considers the project a medium risk project. It is also undertaken in accordance to the mining act 

2016. 

1.1.4 The Terms of Reference 

The following were the specific terms of reference which was arrived at after an in depth 

consultation between the proponent and the consultants. The ToR were submitted to NEMA and 

approved in March 2024. 

The focus of the EIA study will be to: 

i. Assess the potential impacts of the project on the total environment i.e.  biophysical,   

economic and socio-cultural environment and make appropriate recommendations 

ii. Evaluate project alternatives    

iii. Determine the environmental baseline conditions of the area 

iv. Review available information and data. 

v. Get opinion of all interested and affected parties 

vi. Determine the legal and policy framework which govern the operation of the project      

vii.Determine the waste management system during the operation, construction, operation and 

decommissioning phase of the project. 

Viii) Advice on compliance to Climate Change Act 2016 

ix) Submit the report to NEMA and provide an acknowledgement letter. 

x) Follow-up on the review process up to the issuance of the EIA license. 

 

 

 

1.1.5 Objectives of the EIA 

1.Identify the significant impacts of the project on the environment. 

2.Evaluate the relative magnitude of the changes likely to occur on the environment as a 

result of the project. 
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3. Recommend   additional mitigation measures  

4.To generate data and standards for monitoring and evaluating the project. 

5.Guide stakeholders and policy makers in making informed decisions with regard to the 

various aspects of the project 

1.1.6 Scope of Environmental Impact Assessment Study 

According to the third schedule of the  legal notice 101 of the Environmental (Impact Assessment 

and Audit) regulations 2003 , An environmental impact assessment study shall be conducted in 

accordance with the general environmental impact assessment guidelines and administrative 

procedures issued by the Authority. An environmental impact assessment study shall include the 

following: 

(i) Sources of Impact 

(ii) Project Inputs 

(iii)Project Activities 

(iv) Areas of Impact on the Natural and Human Environments 

(v) Environmental Impacts (General Impacts on the Natural and human 

Environment) 

(vi) Environmental Guidelines and Standards (National Legislation, International guidelines. 

International Conventions and Treaties) 

(vii) Mitigation Measures 

(viii) Environmental Management Plan 

(ix) Environmental Monitoring and Auditing. 

1.1.7 Assessment Methodology 

This Environmental Impact Assessment Study Report was carried out between April and June 

2024 after the approval of the Terms of Reference by the NEMA and strictly adhering to the time 

schedule provided.  It was undertaken in accordance with the procedures and protocols in the 

Legal Notice No. 101 (Environmental Impact and Audit Regulations, 2003 .this project report 

conforms to the environmental (impact assessment and audit) (amendment) regulations, 2016. In 

addition, this study also complies with the EMCA (2015) amendments, waste management 

regulations (2006), water quality management regulations (2006). Further, it was also undertaken 

in conformity to Kenya mining act (2016), Water Act 2016, Climate, Change Act 2016 and the 

Pharmacy and Poisons Act Cap 244.   Principal activities of the study involved: 
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1. Extensive site tours to physically inspect and document  equipment  intended for use on  the  

site, natural and socio-economic features of importance through direct observations. 

2. Public participation exercise 

3. Desktop study  

4. Examining Detailed assessment of the Environmental impacts of the project 
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    Fig 1.1:  Map showing location of the site 0.2541, 34.71824 
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Fig 1 .2:  Map of Kakamega gold fields (Source: Kakamega CIDP) 

2.2 History of the Land Ownership  

Rosterman company leased the land from locals during the colonial period under the custodian of  

Abamahalya in 1930’s,when they ceased operations in 1950’s , the land was  passed to  the then 

native council North Nyanza ADC to hold  in trust, the ADC then took advantage of the  available 

infrastructure  and converted  part of  the developed side  into a maintenance, storage and repair 

center  for their transport system.  

In 1971, the Kenya Government through the Ministry of labor and social protection established a 

vocational and rehabilitation training center. The main purpose was to train youth living with 

disabilities in craft courses like carpentry, tailoring and others. To date the institution admits 

trainees from the ages of 14 to 42, with or without disability. The institution has occupied the 

Rosterman campsite using the existing structures as classrooms. The other part of the land that 

hosts the main entrance to Rosterman mine shaft, has been lying idle for over the years.  
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The county Government of Kakamega through The physical planning and land use act 2019 has 

developed part development plan for the land and issued a public notice of completion of the 

same for the existing site for gold mining in Rosterman.  

The County Government of Kakamega intends to lease approximately 5 ha for period of 9 years 

from December 2023 to SOWL, separating the mining area from KAVOREC.  KAVOREC and 

SOWL signed  MoU that will uplift the status of the center.  (Check Appendix II indicating the 

Notice of part of development plan) 

CHAPTER TWO: LITERATURE REVIEW  

2.0 LITERATURE REVIEW ON ARTISINAL MINING 

This chapter reviews relevant literature on mining of gold using simple tools such as pixels, 

mattocks, shovels etc. Therefore the project has very minimal and localized risks because mining 

will not be undertaken by use of chemicals and refining would not be done where the mine is 

located. Finally this chapter will discuss project alternatives.  

2.1 Mining of Gold Ore 

The Proponent will hire locals and foreigners with expertise to mine the gold ore. The gold ore 

will be transported to Shirere Gold Plant where VAT leaching will take place for refining. The 

Proponent will use a compressor to pump air into the mine in order to ensure that the miners are 

not suffocated for lack of oxygen. The proprietor will also use water pump to pump out 

underground water from the mine.  

2.2 Procedures of the Project Approval  

 

The Processes that will be followed include the following 

1. Get approval from the Department of Mines under the National Government 

2. Get a license to mine gold from the Ministry of Environment, Water, Natural Resources 

and Climate Change under the County Government of Kakamega 

3. Legal Leasing Agreement with land owners before mining commences.  

4. Contracts with  the individual miners to dig out the gold ore 

2.3 Importance of ASGM 

Gold as a mineral is an important income earner in Kenya in terms of value. Counties where 

ASGM is dominant includes; Migori, Narok, Siaya, Vihiga, and Kakamega. Other counties with 

ASGM mining activities include Nandi, Kisumu, Turkana, West Pokot, Marsabit, Homa Bay and 

Kericho. The per-capita income for a mineworker range between KSh.10,000 to 20,000 every 

month and the sector produces gold estimated at approximately KSh. 29 Billion per year, based 
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on the international price of USD 42,000/Kg.  ASGM therefore forms an integral part as a source 

of livelihood to many households in Kenya. It is estimated to employ approximately 40,000 

miners with a total of 800,000 Kenyan citizens being dependent on the ASGM sector (Source 

National Action Planning for ASGM) 

2.4 The importance of grain size 

Creating a concentrate typically works best if the particles being concentrated are of similar size. 

Screens should be used for sieving (sorting) material for this reason. The use of screens is simple 

and cheap, and can improve gold recovery in many ASGM contexts Grain size of the gold 

particles must be investigated and understood so that adequate and efficient liberation of the gold 

particles is accomplished during milling. It is generally effective to mill rock to smaller than 

0.5mm (0.02 inches; 35 mesh), but in many ASGM operations rock is only milled to 2mm (0.08 

inches; 10 mesh), resulting in poor gold liberation. Running tests on gold liberation and recovery 

is important and will reveal how to improve gold recovery. 

2.5 Project Alternatives 

This EIA study report has discussed several project alternatives. The proponent is also advised to 

use methods that are more efficient and less wasteful. The alternatives discussed are hereby listed 

as follows:  

These include: 

a) No project alternatives 

b) Open cast mining  

c) In situ mining 

d) Underground mining 

 2.5.1 No project Alternative 

The no project alternative provides that the Proponent would not proceed with the project. The 

end result is that the benefits that would accrue from the project including job opportunities and 

payment of tax to Government will not be realized. The advantage of No Project alternatives is 

that there would be minimal negative impacts on the environment.   
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The proposed underground artisanal gold mining project will have numerous positive impacts as 

outlined in the report.  The proponent has been advised on how to mitigate potential negative 

impacts of the project.  

However, generally the proponent has been advised to change the proposed project design. He 

needs first to carry out a detailed feasibility study and contract a geologist to advice where the 

commercially viable gold ore are located and hence justify the investment in establishing the 

mines.  This is in contrast to the current approach where the proponent leases land from willing 

farmers and landowners in the region without having carried out feasibility study first. 

 2.5.2 Open Caste Mining  

Negative Impacts.  

 It covers a large area and hence a wide area of vegetation is cleared. 

 It is quite expensive and requires heavy machinery 

 It requires a lot of resources  while rehabilitating degraded land 

2.5.3 Underground tunnel Mining 

This is the method that the proponent proposes to use. 

Disadvantages 

 The  Mine tunnels  can easily collapse trapping the miners underneath 

 Requires compressors to pump air to the mines so that the miners do not suffocate for 

inadequate oxygen 

 Requires generators to pump water outside the mines. 

 Requires backfilling of the mines after the mining is completed. 

 2.5.3   In situ Mining 

This is the most preferable where the ore is relatively accessible. It entails mineral extraction by 

leaving the natural landscape intact, and reduces the need for large-scale excavation and surface 

disruption, excavation and surface disruption, which can cause significant damage to the local 

environment.  
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In situ mining involves leaving the ore where it is in the ground, and recovering the minerals from it by 

dissolving the minerals from the rock and then pumping the pregnant solution to the surface where the 

minerals can be extracted. 

The advantage of In-Situ recovery is that it minimizes the environmental impact of mineral 

extraction. However, this approach/method may not be viable because the high grade gold ore 

were extracted by the Rosterman Company before it exited the region.  

2.5 Waste management and contaminated sites 

One of the main differences between the large scale formal gold mining sector and the ASGM 

sector is that ASGM generally does not practice waste management or do so using substandard 

practices. This creates contaminated sites. Some countries such as Ecuador and Mongolia have 

begun to address this issue. Generally this involves centralizing waste management (not 

processing), but retaining the existing individualistic and small scale socio-economic conditions 

vital to the ASGM community. Waste management systems (tailings disposal systems) that are 

accessible and affordable for ASGM communities are constructed to meet international standards. 

By integrating environmental and social needs, this approach brings the added benefit of further 

facilitating formalization, legalizations, and generating more wealth through better mining and 

processing practices. A general framework is: 

(a) centralized waste management 

 

(b) retention of custom milling - non-centralized processing 

 

(c) develop community governance structure 

 

(d) clean up of contaminated sites - reprocess and dispose of existing poorly managed 

tailings 

 

(e) Establish environmental monitoring system and measure improvements through 

environmental assessments. 

2.7 Conclusion on Project Alternatives  

From the alternatives mentioned above, the proponent is advised to combine the following 

project alternatives.  

However, generally the proponent has been advised to change the proposed project design. He 

needs first to carry our a detailed feasibility study and contract geologist to advice where the 

commercially viable gold  ore are located and hence justify the investment in establishing the  
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mines.as opposed to the approach where the  proponent leases land from willing farmers and 

landowners in the region without having carried out a feasibility study first. 

 The proponent is advised to contract a geologist first before proceeding with the project to ensure 

that he is able to recoup his investments, make profits and also have a positive impact on the 

community through CSR.  

CHAPTER THREE: BASELINE INFORMATION: 

3.0 BASELINE INFORMATION 

3.1 Physiographic and Natural Conditions Of  Kakamega County 

The altitudes of the county range from 1,240 meters above sea level to 2,000 meters above sea 

level. The southern part of the county is hilly and is made up of rugged granites rising in places 

to 1,950 meters above sea level. The Nandi Escarpment forms a prominent feature on the county‘s 

eastern border, with its main scarp rising from the general elevation of 1,700 meters to 2,000 

meters. There are also several hills in the county such as Misango, Imanga, Eregi, Butieri, 

Sikhokhochole, MaweTatu, Lirhanda, Kiming‘ini hills among others. There are seven main rivers 

in the county namely, Rivers Nzoia, Yala, Lusumu, Isiukhu, Sasala, Viratsi and Sivilie. 

3.1.1 Topography 

Lurambi Sub-County has a varying topography with altitudes ranging from 1,250 meters to 2,000 

meters above sea level. Kakamega Town lies on the altitude 1500 meters above sea level.  They 

are two main physiographic units, namely the southern hills made up of rugged granites rising to 

1,950 meters above sea level, and the peneplain with remnants of denudation at Kakamega and 

Kambiri. The Nandi Escarpment forms a prominent feature on the district’s eastern border with 

its main scarp rising from the general elevation of 1,600 to 2,000metres. 

3.1.2 Ecological Conditions 

There are two main ecological zones in the county namely; the Upper Medium (UM) and the 

Lower Medium (LM). The Upper Medium covers the Central and Northern parts of the county 

such as Lurambi, Malava, Shinyalu and Ikolomani that practice intensive maize, beans and 

horticultural production mainly on small scale; and Lugari and Likuyani where large scale 

farming is practiced. The second ecological zone, the Lower Medium (LM), covers a major 

portion of the southern part of the county which includes Mumias, Matungu and Butere and 

Khwisero. In this zone, the main economic activity is sugarcane production with some farmers 

practicing maize, sweet potatoes, tea, ground nuts and cassava production. 
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3.1.3 Climate 

There are two rainy seasons in the district, the long rains and the short rains. The long rains start 

in March and end in June with the peak in May. The short rains commence in July and end in 

September and peaks in August. The driest months are December, January and February. 

Generally rainfall varies from 1,000mm per annum in northern parts of the district to 2,400mm 

per annum in southern parts. Most rainfall received in the district comes in the form of heavy 

afternoon showers with occasional thunderstorms. 

3.1.4 Flora and Fauna 

Kakamega forest is the largest forest resource nearest to the project site. However, the forest will 

not be directly affected by the project. The forest is a home to many wild animals including 

monkeys, baboons and bird species such as the snake-eating birds, Black and White Casqued 

Hornbills, Turacos, Pygmy Kingfisher, Jameson’s Wattle-eye, Yellow crested Woodpecker, Red-

breasted Owlet, Martial Eagle, Crowned Eagle, Bateleur The forest also has several species of 

trees Elgon teak, red and white stink woods, varieties of Croton, Aniageria Altisima and several 

types of orchids of which some are as old as 100years. 

3.1.5 Land Uses 

Agriculture is the dominant land uses in the whole county. However, the average land holding 

size in Kakamega County is 0.57 ha. Generally the Southern and central regions have lower 

average land holding compared to the northern region. . The land has been sub-divided into small 

uneconomic portions in the southern and central regions due to the high population. There is need 

to encourage optimal use of land through diversification of economic activities and also reduce 

over reliance on land as the main and only source of livelihood. The soil types in this locality are 

varied and ranges from red loam, sand to black cotton soil.  

3.2 Population 

3.2.1 Population Profile and Projections  
 As per 2019 census Kakamega county had a total population of 1,867,579 people, of which897, 

133 are males, 970,406 being females and 40 intersex persons. There are 433,207 households 

with an average size of 4.3 persons per household and a population density of 618 people per 

square kilometer. 

Distribution of Population by Sex and Sub-County  

3.2.2 Population Density and Distribution 

The county’s population density in rapidly increasing. The population density is projected to 
increase to 761 and 800 persons per Km2 in 2015 and 2017 respectively. As shown in table 
3.1  
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Table 3.1: Kakamega County sex disaggregated Data  

Sub-county Male Female Intersex Total 

Butere 73,634 80,463 3 154,100 

Kakamega Central 92,774 95,432 6 188,212 

Kakamega East 80,553 86,784 4 167,641 

Kakamega North 115,511 122,814 5 238,330 

Kakamega South 53219 58,524  111,743 

Khwisero 53,670 59,803 3 113,476 

Likuyani 73,710 78,341 4 152,055 

Lugari 59,135 63,593  122,728 

Matete 31,749 34,423  66,172 

Matungu 78,793 88,143 4 166,940 

Mumias East 55,895 60,953 3 116,851 

Mumias West 54,915 60,438 1 115,354 

Navakholo 73,275 80,695 7 153,977 

Total 897,133 970,406 40 1,867,579 

       Source: Kenya National Bureau of Statistics, 2019 

3.3 Gold Mining in Kakamega County 

Surface gold mining activities have taken place in Kenya for many years up to the present time 

but most of the medium to large scale surface gold mining of gold and base metals took place 

during pre-independence days. The geographical survey and assessment of minerals revealed that 

the surface gold mining    industry in Kenya is quite small. The endowment of mineral is varied. 

However, surface gold mining    is hampered by poor accessibility to deposits, legal set ups, 

financial and technical requirements, lack of markets and lack of large mineral deposits to warrant 

major capital investments. In terms of gold mining methods, some open cast surface gold mining 

happens where stones and quarries are mined which often leave holes that fill with water when it 
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rains. Many lives have been lost in these collected waters. The other issue with respect to surface 

gold mining in Kenya is about community participation in making important decisions relating 

to the surface gold mining    activity, for example, whether it ought to go on  or not, relocation of 

people and their socio-economic and cultural activities (Institute for Law and Environmental 

Governance (ILEG), 2003). 

The largest gold mine in the country was located in Rosterman near Kakamega town in Western 

region, operated from the 1930’s till it was closed down in 1952. A medium scale copper mine 

was also operated at Malcalder in Migori areas of Nyanza region from 1956 until it closed in the 

late 1960’s. Lead ore mines were operated in the Kinangoni and Vitengeni areas of Coast region 

till the 1970’s (GoK, 2010).  

The history of gold mining in Kakamega in Western Kenya dates back to 1892 when deposits of 

the precious metal was discovered along the Nyanza Rift Valley boundary. Kakamega town was 

began by a British company; Rosterman Gold Mines, which was incorporated and licensed in 

January 1935, to prospect and mine Gold. By 1952, it had mined 655,000 tons of ore and which 

had produced 259000 ounces of gold. By then it was one of the largest firms in western region 

(Machandaria 2011).  

In later years, however surface gold mining in Kenya has been dominated by the production of a 

variety of industrial minerals, among which are Soda ash, fluorspar, diatomite, and limestone. 

Gold and gemstone production became the main activity of Small-Scale miners who have 

operated continuously in different parts of the country (GoK, 2010). In Kenya, Artisanal and 

Small-Scale gold mining is associated with rural areas especially the western part which is said 

to have potential for gold. These include Kakamega, Vihiga, Migori and Bondo areas (GoK, 

2010).  

After Rosterman Company limited ceased operations, the entrance to the main shaft remained 

sealed with a concrete slab to date, the mine fields were left in the hands of the local residents 

who have been cultivating and grazing animals. The other part of the land is occupied by 

Kakamega Vocational and Rehabilitation Center. Villagers still scavenge the abandoned mine 

field in search of the elusive mineral. Experts believe that huge gold deposits remain embedded 

underneath the rocks in the region (Machandra, 2014). 

Rosterman in Kakamega traces back its Artisanal and Small-Scale gold mining to the early 

1980’s. It had a prospecting license with around 100 registered members involved. The license 

was supposed to work up to 1992 and since then it was never renewed. The surface gold mining 

process then became a local dealers’ management process. Since then to date there have been no 
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clear records on the amount of gold mined within the entire location as well as its market 

availability (Okoth, 2008). 

Nonetheless, underground artisanal gold mining can still be a significant employer, particularly 

to the people of Rosterman in Kakamega in Lurambi Sub-County, once the indirect impacts of 

job creation by suppliers to mining operations are considered. In addition to their core workforce, 

all mining operations have significant requirements for suppliers to provide goods and services, 

for example construction, logistics, raw materials, catering, maintenance, accountancy and legal 

services. 

Rosterman mine has produced an estimated 250,000 ounces of gold at an average grade of 

approximately 13g/t Au.  It yielded the highest amount of gold since gold mining began in the 

1930s and 1940s. After 70 years since production ceased at Rosterman, there has been limited 

exploration in this highly-prospective area until now. However, since this time drilling has 

confirmed the prospectively of this area, returning large ore grade intercepts. It is believed that 

the Kakamega Dome Camp has the potential for medium to large size, higher-grade gold deposits 

which has attracted some mining companies from other countries. 
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Fig 3.1:  Potential Mineral deposits in Kakamega county 

(NB: Gold is abbreviated as Au) 

CHAPTER FOUR:   PROJECT DESIGN AND OPERATIONS 

The mining pit is approximately 4 by 4 meters wide and 2040 ft. deep. The four walls of the shaft 

are reinforced by concrete lining from the main shaft entrance to the bottom joining the hard rock. 

The shaft has 22 levels that were used to access the reefs. The proponent will in the first phase 

mine in level 1 up to the 10th level which is 840 feet deep. Stones of Wealth Limited has signed 

MoU with both the National and County Government of Kakamega authorizing the company to 

carry out mining activities. 
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Fig 3.2 :  The Main Shaft design 
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     Fig 3.3:   Geological Plan of North West cross cut 12th level of the Rosterman mine   

      (Source: Ministry of Mining, Blue Economy and Maritime Affairs) 
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The Geology and the design of the Rosterman mine is complex and large with tunnels spreading 

mostly to the north. The proponent is advised to conduct environmental risk assessment before 

reentering this mine. Geologist and other mine specialist should access the mine beforehand. 

The underground Geology of Rosterman mine involved gold-bearing quartz veins developed in 

the Mine from the surface downwards, the five reefs developed from a main three-compartment 

shaft to the lst level at 1,940 ft. below the collar, and by winzes to the 24th level and slightly 

beyond it in 1951. Earlier geological survey indicated Intensive diamond drilling featured during 

exploratory work from the outset, and has been in no small measure responsible for the discovery 

of most of the reefs. The veins occurred in a series of marginal tension cracks which strike more 

or less parallel to the axis of the diorite cupola. 

It’s important to get details about the history of the mine, designs and geological situation before 

reopening the mine ,some hazards like gases are more common in some kinds of mines, for 

example methane and CO in coal mines, CO2 and H2S where submerged, rotting wood is present 

or where there are some thermal vents. 

Gas detectors can be useful, but being careful about places where CO2 can accumulate also helps 

in any unventilated places deeper than the place where you stand or behind partial cave-ins. 

Rotten wooden supports are prone to collapse, can be hazardous even if no rocks follow them, 

for example when going down in a shaft. 

If water on surface of an adit disappears for no reason, you may be standing on a cracked surface 

of a ceiling of another open space under you. 

Natural mine ventilation can change with seasons. Times when outside temperature equals inside 

temperature are most risky as air ceases on circulating. 

A helmet is necessary, it won't help during a large cave-in, but those are rare. It instead protects 

from all smaller but dangerous wounds like when running into ceiling or falling somewhere. Use 

a mining or climbing helmet, other types (for example biking helmets) may be less durable or 

optimized for absorbing different types of damage. 

Electric hoist winch machine should be used to lift or lower miners and or loads and a standby 

generator to be installed at the site. Use of   ropes are risky and unreliable, if used then the ropes 

should be anchored thrice. 

Bottoms of shafts can be full of trash, including dead animals, rusty mining equipment and parts 

or even hazardous waste. 
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Explorers or miners should wear some reflexive rescue blanket can be carried inside helmet, 

heating pouch. 

Have an independent backup light and another backup light source. 

Consider use of a respirator, although it was s not strictly necessary - most respirator-worthy 

hazards require longer exposure to do something, unless the mine is something like an asbestos 

mine or there are lots of bat guano. 

 Maps of the mine should accessed beforehand, from archives of Ministry of Mining, Blue 

economy and Maritime Affairs or local residents whose families worked for Rosterman 

Company. 

The complexity of this mine is large or complicated with more several levels miners should map 

themselves, by leaving marks when accessing it to avoid getting lost. 

Miners should be careful around old shafts or where an adit enters a side of a shaft or chamber. 

You may be standing on a wooden, rotten floor only covered with rubble. 

Miners or supervisors should have reliable automatic watches suitable for use in underground 

mining to enable time their working hours. 

Taking photographs can distort your perspective and shift focus, be always fully aware of your 

surroundings when preparing the camera. 

There are different types of cave-ins, some of them inactive and harmless like old karstic clay 

sliding into a corridor after mining operations ceased others possibly active layers of ceiling 

peeling away. Keep an eye for marks of changes including "knocking" sounds or small rubble or 

sand beginning to pour. 

First aid kits should easily accessed underground and fairly powerful flashlight and a backup 

headlamp, along with spare batteries. 

Even though the Rosterman mine was sealed with concrete slab at the entrance, members of the 

public and miners will always be attempted to enter abandoned mines, it is incumbent on land 

managers and land owners to know what hazards are being left exposed to the public, and to take 

whatever temporary measures are possible and necessary to minimize the hazard.  

For this particular mine, it’s clear from our survey that the mine is complex and large, miners 

should be    guided through and understand the layout of underground workings and be trained 

on safety measures to curb disasters before entering this mine. It is wise, therefore, for qualified 
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specialists to map underground mine workings. The will help in rescue situations and also assist 

geologists, environmentalists, biologists, and cultural resource specialists in conducting their 

assessments. The proponent should therefore avail the original designs of the rosterman mine or 

engage a geologist to resurvey and get the actual design. Rescue situations should be conducted 

by qualified and an authorized mine rescue team.  

Falling hazards 

Rosterman mine has Shafts, Winzes and Raises, the shaft is  vertical whereas winzes and raises 

are declined or inclined openings respectively underground inside of  the  mine .One of the 

primary dangers of vertical openings is when the collar has deteriorated through weathering and 

wear. Loose rock around a collar, which slopes gradually into a shaft, creates a slipping hazard 

that can draw its victim into the shaft. Inside a mine, raises and winzes often connect between 

different levels. Miners with inadequate lighting and experience could easily walk into a winze 

left open in the floor. Rotten boards or plywood may also conceal a winze or shaft, and should 

never be trusted. Miners should always check under any covering in a mined area that looks like 

it could conceal a vertical opening.  

Falls could result in a serious injury or death by the following means: - Impact on the walls or at 

the bottom of the shaft during a fall - The shaft may be a trap for contaminated or oxygen-deficient 

air, so that the victim who survives the fall may be asphyxiated. - The shaft may be flooded at 

depth, which presents the possibility of drowning. - The victim may be unable to climb out, 

especially if injured. When unaccompanied in a remote situation, a minor injury could be fatal. 

Glory Holes  

Many underground mines will follow a mineralized area upward near or to the ground's surface. 

When underground workings reach or collapse to the surface in this manner, a glory hole is the 

result. Quite often, the caved area underground is much larger than the hole at the surface, causing 

the glory hole to collapse and enlarge through time. If you are standing at the edge of a glory 

hole, chances are good that the ground you are standing on is undercut and subject to collapse. 

 

Stopes  

Underground stapes are large, often irregular mine openings where an entire zone of 

mineralization has been excavated. The larger the stope, the less stable it is. Stopes may reach the 

ground's surface or may connect between levels in a mine. With inadequate lighting inside the 
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mine, a person may fall into a stope to a lower level. Loose rock may fall from overhead stopes 

at any time. 

Collapse Zones  

Shallow underground mines are subject to subsidence or collapse at any time. Be particularly 

aware of surface depressions around mine sites. Avoid walking in these areas, and see if they may 

correlate to mapped underground workings in the area 

Cave-ins  

Unlike caves, mines are artificial, temporary openings designed to last as long as it takes to extract 

the ore. When a mine is abandoned, there is no longer a maintenance program to address 

deteriorating rock conditions and weakened ground supports. Caves are formed over thousands 

of years by relatively stable processes, whereas mines are created by blasting, which destabilizes 

the rock left in place.  

Safety in abandoned and Inactive Mines  

The most common shale tend to collapse easily, but often in small pieces. Harder, more massive 

rock types such as granite, limestone, or sandstone collapse less frequently, but often more 

catastrophically in large blocks. Keep in mind that mines often follow fault zones, which are 

inherently unstable. Cave-ins may be the result of unstable rock.  The first way to assess rock 

stability is to look at the floor of the mine. If the floor is covered with loose rock, the mine is most 

likely unstable. If the floor is clean, rock conditions are most likely but not necessarily stable. 

Stratified or severely jointed rock types are most prone to collapse under the forces of gravity, or 

from the force of overburden. An area that is taking weight may make creaking and popping 

noises, and sometimes rock under stress can be seen to shoot off in splinters. Timbers under stress 

are also prone to splintering and emitting creaking noises. Other signs of weight stress are crushed 

timbers and bent steel support beams. 

Decayed Timbers  

Through time, timbers that once supported the rock above will oxidize and rot. Although they 

may remain in-place and appear to provide support, they could be totally ineffective .Rosterman 

mine used wooden planks to support weak areas and as shutters to adits. Ineffective in some mines 

Rock bolts are used to stabilize weak areas in a mine. 
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Sometimes an abandoned mine may have entire areas where numerous bolts are found dangling 

several feet below the roof. In these areas, the rock that these bolts once supported has since 

collapsed. 

Unsafe Structures and Ladders - due to rotting and desiccation, wooden head frames, platforms, 

ladders, become weak and unstable. They should not be trusted to support mine workers. 

Standing water may conceal flooded lower levels of a mine, boards with rusty nails, debris, upon 

entering an abandoned mine, inspectors should probe any standing water in front of them with a 

bar or stick before proceeding.  Mine water maybe   toxic and unsuitable for drinking the 

proponent is advice to carry water tests and seek authorization from WRA before pumping out 

water from the mine. 

It is not uncommon to find explosives in abandoned mines. Under no circumstances should 

explosives be handled or touched by anyone other than a certified blaster. When explosives are 

found, any distinguishing markings or characteristics should be noted, such as the form of the 

explosive and any printing on cases or on the explosives themselves. In particular, note any dates 

marked on explosives or their packaging, as age of an explosive is useful in determining its 

probable composition and stability. If there is any doubt whether the material in question is an 

explosive, assume that it is and inform authorities should be notified and a certified blaster should 

be contacted to arrange for safe disposal. 

Miners will often store their supply of explosives at the end of an inactive drift, or in a small side 

room off of a main drift in the mine. Since explosives and blasting caps should be stored 

separately, there may also be a separate cap magazine. Explosives are also often stored in a 

separate cache away the rest of the mine. Underground mine development is advanced by drilling 

specific patterns of holes in the face of a drift, loading these holes with explosives, blasting, and 

mucking the resulting broken rock. In a surface pit the mine is advanced by drilling and blasting 

a series of vertical holes in a bench, accounting for the tiered, or stair-step appearance common 

to all open pit mines. 

Some of the Explosives are 

 Stick Dynamite - Dynamite is produced in various sizes, but basically looks like a Paper-wrapped 

mixture of packed moist sawdust or powder. It may vary typically from 6 inches to 2 feet in 

length, from ½ to 1½ inches in diameter, and is usually packed in 50-pound cases. If the sticks 

appear wet or have clear golden beads of moisture on the surface, this is most likely nitroglycerine 

which has "bled" out of the dynamite. Bleeding occurs with age or when dynamite is heated. 
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Nitroglycerines the primary explosive component of dynamite and is highly unstable and 

dangerous when separated from the matrix of the dynamite stick.  

Water Gels - Water gels are similar in shape and packaging to stick dynamite, but have a plastic 

wrapper enclosing a jelly-like or creamy mixture in any variety of colors. 

 ANFO-Prill - Prill typically comes in 50-pound bags and looks like fertilizer. It is often white, 

but may come in a variety of colors depending on the manufacturer. The acronym, "ANFO" stands 

for ammonium nitrate and fuel oil, its principle components. This combination makes for an 

extremely effective, yet economical blasting agent, and is more stable than dynamite. It is 

therefore the blasting agent of Abandoned and `choice in many of today's larger mines. Rather 

than being placed in blast holes by hand, it is typically blown and compacted into drill holes using 

compressed air. 

Boosters in underground mining typically look like plastic tubing which fits over the end of a 

blasting cap. In open pit mines where large-diameter holes (often 3 inches to 6 inches) are drilled 

and blasted, boosters may appear more like a molded plug wrapped in paper or encased in plastic 

with one or more holes through it to affix it to a detonator. The combination of a detonator 

connected to a booster is referred to as a primer. Boosters are typically used in conjunction with 

prill, which requires more energy than dynamite to initiate detonation. 

 Detonator Cord - "Det cord" is usually a brightly-colored braided hard nylon cord with a white 

powder core of pentaery thritetetra nitrate (PETN). PETN is highly explosive, and consequently, 

det cord burns at rates of up to 20,000 feet per second.3WIt is used to connect explosive charges 

together. 

 Detonators, or blasting caps, are metallic cylinders about the size of a small cigarette with 

attached wires like electric caps, plastic tubing, or cord (nonelectric caps). Fresh caps will be 

marked, usually with a small paper tag bearing a number that refers to the delay time between 

ignition of the fuse and actual detonation of the cap. Caps are timed so that drill holes can be 

blasted in a sequence that optimizes the efficiency of breaking and moving the rock. Blasting caps 

may be found in a storage cache, or, since they are easy to drop or misplace through carelessness, 

they can often be found laying about a mine site. The blasting agent in older caps was mercury 

fulminate. Today, the explosive charge in caps is typically PETN. Blasting caps are powerful 

enough to blow off a hand so they should be treated with the same respect as other explosives. 

 Fuse with a blasting cap on one end is used in initiating (detonating) a nonelectric blast. One of 

the more common fuses used is black wick, which looks like a black waxy hollow-core cord. It 

burns at a rate of 1 foot per minute, so the length of a fuse determines the delay between "spitting" 
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a round and the actual blast. If a miner needs 5 minutes after spitting a round to clear people out 

of the area of danger, he may, for instance, select an 8-foot fuse. After spitting the round at the 

face, he then clears the area (assisted by others if the mine has several branches that 

Must be cleared) shouting, "Fire! After clearing, he then posts himself as a guard at a safe distance 

from the blast, keeping others from entering the blast area. After the blast goes off, no one is 

allowed back into the blast area for 30 minutes. This allows any defective charges extra time to 

detonate (although this is not common), and allows time for the ventilation system to clear the air 

of gases generated by the blast. 

 A spitter is used to initiate burning of a fuse. It looks like a small cardboard tube with a pull-

cord, similar to a "party-popper." The spitter tube fits over the end of a fuse, then its cord is pulled 

to initiate burning of the fuse. Charge in a spitter is very small, but could burn the skin if the cord 

is pulled when the end of the spitter is directed toward someone. 

 Misfires - Misfires are explosive charges that for some reason did not detonate with the rest of a 

blast. Miners check for misfires after each blast, but may overlook them. One indication of a 

possible misfire is an irregularity in the typical profile of a drift. For instance, if a given mine 

typically has an arched roof, but there is a protrusion of rock in the arch of one round, this would 

be a likely place to find a misfire. This irregular protrusion may, however, just be a bootleg: a 

drill hole where explosives were not packed tightly, and when detonated, they simply blew out 

of the hole instead of breaking the surrounding rock. When entering a mine, an 

Inspector watches the ribs (sides), back (roof, or ceiling), and faces (ends) of all drifts for 

irregularities and potential misfires. If wires, tubing, fuse cord, or dynamite can be seen 

protruding from a drill hole, it should be treated as a misfire. Misfires must be blasted in-place 

by a certified blaster. No attempt should be made to touch a misfire or to remove it from the hole. 

Disorientation - In larger mines, it is easy to become disoriented. This can be quite unsettling and 

may lead to panic. In a panic situation, all of the other underground hazards become that much 

more dangerous. Some investigators will use “string line” measuring devices in mapping 

underground workings or simply to measure distance into the mine. 

Remnant string line is very handy for finding one’s way back out of a complex mine. 

 

Wildlife - an abandoned mine may be home for many animals such as snakes, rodents, bats, or 

larger mammals. Animals that are normally reclusive and passive may become aggressive if 

backed into a corner of an abandoned mine by inquisitive intruders. Animal droppings can harbor 
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diseases such as Hantavirus or Histoplasmosis. Every effort should be made to avoid disturbing 

wildlife underground and to avoid stirring up dust in the area of animal droppings. A respirator 

should be used if dust is generated in an underground survey, particularly if animal droppings are 

present. 

Encounters with wildlife may be equally detrimental to the wildlife. For instance, abandoned 

mines often provide critical habitat to bats, which have an essential role in the ecosystem. 

Disturbing an underground maternity roost (a place where female’s bats give birth and nurture 

young) could cause adult bats to abandon their helpless young. 

Awakening bats in a hibernaculum could cause them to expend too much energy, leaving 

inadequate nutrition to sustain life through the remaining winter months when food sources such 

as insects are unavailable. 

Hazardous materials - Drums or other containers of unknown materials are often abandoned on a 

mine site or inside the mine itself. These containers should not be opened and should only be 

handled by a hazardous materials specialist. As with abandoned explosives, any distinguishing 

markings on containers should be noted and reported to the proper authorities. 

Mine gases - The composition of clean, dry air at sea level is 78.07% nitrogen,20.95% oxygen, 

0.93% argon, 0.03% carbon dioxide, and 0.01% other gases. Air composition can be altered in 

underground mines for a number of reasons. The most common mine gases, reasons for their 

generation, their physical properties, and the effects and symptoms of human exposure are 

summarized below: 

Oxygen (O2) - Oxygen deficiency (Anoxia) may result from combustion, blasting, oxidization of 

organic material (e.g., mine timbers, coal), respiration in confined spaces, or replacement by other 

gases. Oxygen is highly flammable in high concentrations, which are unlikely to be found 

underground except where leaky oxygen cylinders are stored. 

 

 

 

4.0 Description of the Project’s Activities and Processes. 

The proponent intends to mine the gold ore which will then be transported to Shirere where 

the gold extraction processes using the Vat leaching process. Therefore, there will be no gold 

processing alongside the mine. 
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The proponent will adopt the horizontal tunnel underground method. The proponent will hire 

the miners from the local community. The miners will not be using sophisticated equipment 

other than shovels, pixels, mattocks among other physical tools.  However he will install 

diesel powered air compressors to pump oxygen inside the mines. He will also use generators 

to pump out excess water from the mines. The ore will then be transported by road to Shirere 

where the process of extracting gold from the ore will commence.  The proponent is planning 

to establish the gold processing plant in Shirere. The ToRs have been approved. The EIAS 

is currently ongoing. . 

4.1 The Project activities 

4.1.1 Mining of the Gold Ore 

The huge rocks will be broken down with a mallet to sizeable pieces. The mined gold ore will 

then be   transported by road to the gold processing plant in Shirere 500 meters from the site. 

Men will go about the tunnels and will dig out dirt and rock from the ground below in search of 

a type of rock called quartz. This is the ore that contains the gold. Working in the tunnels is 

hazardous because of the following reasons: 

 Risk of the tunnel roof or walls collapsing.  

 Suffocation due to low oxygen levels (Asphyxia) as the miners go deeper into the 

mine. 

 Filling up of the tunnels with water. However, the proponent intends to use 

generators to pump water from the mine. To prevent collapse, Rosterman Mines 

Company reinforced weak areas of the roof of the tunnels with wooden beams. The 

proponent is advised to consider using steel frames or steel bolting to substitute 

wooden beams. 

4.1.2 The process of refining gold 

The quartz (gold ore) will be transported by road to Shirere where the extraction process will 

commence. Therefore, there will be no gold processing on the project site. 

4.1.2.1 Transporting of gold bearing rock ore (quartz).  

 The quartz (gold ore) will be transported by road to Shirere where the extraction process will commence. 

Therefore, there will be no gold processing on the project site. 
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 PLATE 4.1:  THE MAIN SHAFT ENTRENCE (Source: Harry Mmbaya) 
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   PLATE 4.2: THE   PROJECT SITE SHOWING THE MINE   

 

   PLATE 4.3: THE VEGETATION NEAR THE MINE. 
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PLATE 4.4:  MEMBERS OF THE PUBLIC DURING PUBLIC PARTICIPATION 

PROCESS  
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PLATE 4.5: MUNICIPAL HOUSING COOPERATIVE SOCIETY PLOTS NEIGHBORS 

THE PROJECT, SOME OF THE MEMBERS ARE WILLING TO SALE THEIR PLOTS 

TO THE MINING COMPANY SOWL 

4.2 Rehabilitation of the de relict land  

The proponent is advised to partner with the CGK to rehabilitate the land at the decommissioning 

phase. There are many players who are benefiting from the mining activities. The CGK should 

bring on board all stakeholders including the proponent to rehabilitate the land and consider 

protecting the mine as a historical site.  The proponent is therefore advised to backfill the mine, 

plant grass and trees on the site.  Although the CGK plans to rehabilitate the land for public utility, 

the proponent is still advised to ensure that grass and trees are planted on the site. This would 

minimize soil erosion.  

4.3 Risk of interferences of Existing Services 

The proposed project will not cause any interference of existing ducts or services during the 

operational phase. The proponent is cautioned against undertaking any works or activities near 

river Isiukhu and its tributaries as this may affect the quality of the water and the yield of water 

bodies. 
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4.4 Energy Supply 

The proponent will rely on electricity supply from KPLC .Most equipment and machinery will 

however be diesel powered. These include generators and compressors. There will be minimal 

electrical works that involve installation of electrical gadgets and appliances. However, the 

proponent is advised to install solar powered lighting system to light the facility at night. Solar 

energy would reduce the amount of money used   for energy provision 

4.5 Plumbing works. 

There are minimal plumbing activities. This is because the project site intends to rely on water 

supply drawn from the pit using a hose pipe that is 400 meters long for the gold processing 

activities. However for domestic use the workers will depend on water from a nearby bore hole 

in Musaa village and also rain harvested and stored in PVC tanks  from the nearby by institution 

currently the area has no piped water supply .  

4.5 Staff Amenities: 

 

4.5.1 First Aid  

The proponent and project manager are advised to ensure that there is a well-equipped first aid 

kit and well trained staff on first aid. If resources allow it would a good idea to have standby first 

aid first Aid paramedics at the site and/ or within easy reach whenever an emergency arises, In 

addition the proponent should train his staff on use of first aid kit.  

4.5.2 Site workers’ Toilets 

The proponent intends to employ the local community to provide casual labor. The proponent is 

advised to construct at least 10 VIP latrines for use by the casual staff. He is also advised to put 

up bathroom for workers and ensure that the VIP latrines are emptied by registered exhausters 

when the pit latrine gets filled up.   

4.6 Hazardous Materials 

Hazardous materials shall include: 

 Empty container of nitric acid 

 oil grease and fuel.  

 The store rooms for these materials shall have iron sheet walling and roof and a water 

proof concrete floor to contain spills. 
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4.7 Project Inputs/Raw Materials 

Main raw materials during the operational phase are as indicated here below 

 Tailings which are low grade gold ore  

 Fresh water: This is used to wash the resultant product with fresh water in order to 

dissolve the salts in order to make the gold more pure. 

4.8 Machines to be used 

The proponent and project manager have a few machinery and equipment to be used for different 

purposes during the construction phase. The machines and equipment and their respective uses 

are summarized in the table below. 
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Table 4.1: Machines and Equipment   Being Used During Operational Phase 

Type and nature of the 

machinery 

Purposes and the uses of the machinery/equipment 

Cranes 
 

Chisels , shovels and metallic 

containers 
To mine by cutting and  break gold ore in the mining pit  

Diesel powered Generator  Used to pump out excess water in the pit to allow miners to 

continue mining. The water is also used to dissolve salts in the 

last step of gold extraction process 

Compressor Usually pumps air into the deep end of the mine to supply 

miners with adequate oxygen 

Wooden Planks on the roof and 

walls of underground mines 

Aimed at reducing cases of collapsing mine. The mining is 

done using a horizontal angle. 

Vehicles For transportation of gold ore and other proceeds from the 

processing facility to the market. Proponent advised to procure 

security services from police officers when they are 

transporting huge amounts of gold as it is highly valued and 

can be an attraction to criminals. 

Excavators For earth moving to dig soil out of the way so that it is easier 

to extract the ore 

Hoist For lifting and lowering of  materials and load i.e. ore  

            

 4.9 Mitigation Measures 

4.9.1 Accident Prevention and Safety 

The project manager should ensure that safety of employees is given priority. No employees 

should be allowed to operate without proper gear and PPE. This includes: helmet with a headlight, 

footwear, ear muffling, gloves and overcoat. The mine manager should also ensure that no 

employee is allowed to operate machinery while drunk or   sleepy. Any instances of the employees 

operating while drunk may lead to serious accidents.  
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4.9.2 Dust. The workers should put on Personal Protection Equipment (PPE) e.g.  cup masks, 

overalls, helmets and boots. They should also sprinkle some water on the ground wherever 

possible to minimize the amount of dust.  

4.9.3 Noise 

Although the facility is expected to have minimal noise pollution the proponent is advised to 

install silencers on the crushers, the proponent is supposed to ensure that the workers especially 

those driving machinery are provided with hand gloves to protect their hands from minor injuries 

and noise mufflers to mitigate injuries to ears by minimizing noise pollution.  The proponent is 

discouraged to use explosives to break the ore underneath. 

4.9.4 Disposal of sewerage wastes 

The proponent has already constructed eight pit latrines for use by the workers. He should add 

more VIP latrines to reach about 12. The proponent should make arrangements to contract 

registered waste exhausters to empty the pit latrines.  This is because the site is not covered by 

any sewerage system.  

4.11 Project Approval 

The proponent is advised to secure the necessary licenses. These include a license from the CGK 

and the department of mines under the National government.  He is also to get appropriate licenses 

from WRA to draw underground water. 

 

CHAPTER FIVE: INTERNATIONAL AND NATIONAL POLICIES AND LAWS 

 

5.0 INTERNATIONAL POLICIES ON ASGM 

5.1 General Overview 

This chapter will review the national regulatory framework and international policies and 

guidelines in regard to ASGM. This chapter provides a synopsis of the same 

5.2 Relevant National Legislation & Policies 

5.2.1 Constitution of Kenya 2010 

Kenya promulgated  a new constitutional  on  the 27th August 2010   Chapter Five of this 

Constitution is entirely dedicated to Environmental Conservation   Protection and Management 
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as well as land use planning. Part I addresses issues dealing with land and part II deals with 

Environment and Natural Resources.  

5.2.2 Legal and Regulatory Instruments in Kenya 

Applications of national statutes and regulations on environmental conservation suggest that the 

proponent has a legal duty and responsibility  ensuring wastes discharged  is of acceptable quality 

to the receiving environment without compromising public health and safety. This position 

enhances the importance of an EIA for the project to provide a benchmark for sustainable 

operation when it is fully operational. The key national laws that govern the management of 

environmental resources in the country have been briefly discussed in the following paragraphs. 

Note that wherever any of the laws contradict each other, the Environmental Management and 

Coordination Act 1999 prevails. 

5.2.3 The Environment Management and Coordination Act, 1999 

Part II of the Environment Management and Coordination Act, 1999 states that every person in 

Kenya is entitled to a clean and healthy environment and has the duty to safeguard and enhance 

the environment. In order to ensure this is achieved, part VI of the same Act directs that the owner 

of premises or the operator of a project shall take all reasonable measures to mitigate any 

undesirable effects not contemplated in the environmental impact assessment study report 

submitted under section 58(2) and shall prepare and submit an environmental audit report on 

those measures to the Authority annually or as the Authority may, in writing, require. 

 

Part VIII Section 73 require that operators of projects which discharges effluent or other 

pollutants to submit to NEMA accurate information about the quantity and quality of the effluent.  

Section 74 demands that all effluent generated from point sources are discharged only into the 

existing sewerage system upon issuance of prescribed permit from the local authorities.  

5.2.4 Mining Act 2016 No 12 of 2016 

The Kenya mining Act 2016 was enacted to replace the mining act cap 306 which was last 

(revised in 2012). In part III under general principles it states that  a person shall not search for, 

prospect or mine mineral, mineral deposit or tailings in Kenya unless that person has been 

granted a permit or license in accordance  with this Act.  

5.2.4.1 Mining license  

(1) A person or company may apply for a mining license in the prescribed form and 

accompanied by the prescribed fee. (2) An application for a mining license under 
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Subsection (1) shall be in the prescribed form and addressed to the Cabinet Secretary and shall 

provide the following information - 

i. the mineral or minerals in respect of which the 

license is sought; 

ii. the area in respect of which the license is sought; 

iii. A proposed programme of mining operations that outlines the mine forecasts and 

operation plans including the options for minerals beneficiation in the prescribed form; 

iv. A feasibility study; 

v. A statement regarding the mineral or minerals in the area of land over which the license 

is sought, including details of all known minerals as well as probable mineral reserves; 

vi. A statement of the financial and technical resources available to the applicant to carry 

out the proposed mining operations and to comply with the conditions of the license; 

vii. a plan giving particulars of the applicant's proposals with respect to the employment and 

training of Kenyan citizens; 

viii. A plan giving particulars of the applicant's proposals with respect to the procurement of 

local goods and services; 

ix. Proof of submission and approval of an Environmental and social impact assessment 

report and environmental management plan for the term of the mining license to the 

National Environment Management Authority; and 

x. A plan giving particulars of the applicant's proposals with respect to social responsible 

investments for the local community 

 

102. The Cabinet Secretary shall not grant a mining license in respect of land which is the 

subject of a prospecting license, reconnaissance license, a retention license or a mining license 

unless  

i. the applicant is the holder of that license; or  

ii. the applicant, with the consent of the license holder, is applying for a license that would 

permit 

iii. The applicant to work a mine dump or mine waste and tailings on the land but not to 

undertake any other mining operation on the land. 

 The Cabinet Secretary, on recommendation of the Mineral Rights Board, may grant a mining 

license if satisfied.  Where the Cabinet Secretary rejects the application, he has to give the 

applicant a notice of rejection and grounds for rejecting the application. 

5.2.4.2   Important issues to a mining project 

 This Act   further outlines the following important issues that are important to the project. The 

outlined provisions are as follows: 

 Key requirements before a mining license is granted 

 Financial provisions 

 Occupational Health and safety of workers and mines 

 Monitoring , compliance and enforcement  
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 Restoration of derelict land after the under mining act 2016. 

5.2.4.3 Key requirements before a mining license is issued. 

          The mining act 2016 further states that a mining license shall not be granted to a               

           person under this Act unless the person has obtained the following 

 An environmental impact assessment license,  

 Social heritage assessment and  

 Site mitigation and rehabilitation or mine closure plans 

 Environmental management plan has been approved.  

 A mineral right or other license or permit granted under this act shall not exempt a 

person from complying with any law concerning the protection of the environment. 

5.2.4.4    Financial Provisions under the Mining Act 2016 

In part XII of the mining act, it outlines the required financial provisions 

Under article 182. (1) it states that an applicant or a holder of a mineral right, a mineral dealer's 

license; or a diamond dealer's license, shall pay such fees or charges and at such time as may be 

prescribed, by notice in the Gazette. The prescribed fees may include - 

 application filing fees; 

 report filing fees; 

 fees for access to geological data; and 

 fees for access to public registers. 

 It also states that the prescribed charges may include annual charges payable upon grant of the 

relevant mineral right, mineral dealer's permit or diamond dealer's license. Further, the 

prescribed charges shall be payable annually for the duration of the mineral right, mineral 

dealer's permit or diamond dealer's license. This article also states that all fees and charges 

payable under this Act shall be demanded and recovered in the same manner as a civil debt. 

 

Under article 183. (1) the mining act  states that the holder of a mineral right shall pay royalty to 

the State in respect of the various mineral classes won by virtue of the mineral right. 

(2) The Cabinet Secretary shall prescribe the rates payable under subsection (1). The Cabinet 

Secretary may require the holder of a mineral right to make returns relating to any royalties paid 

in such manner and within a period as may be prescribed. Any mineral samples including core 

samples, removed for the purposes of testing, shall not be subject to royalty unless they exceed 

maximum value stipulated in regulations 

The royalties’ payable under sub-section (1) shall be distributed as follows— 

 seventy percent to the National Government; 



 

 

ENVIRONMENTAL IMPACT ASSESSMENT STUDY REPORT FOR PROPOSED UNDEGROUND  

GOLD ORE MINING IN ROSTERMAN VILLAGE, SHIRERE WARD LURAMBISUB-COUNTY, 

KAKAMEGA COUNTY 

 

 

 

45 

 twenty percent to the County Government; and 

 Ten percent to the community where the mining operations occur. 

5.2.4.5 Health, Safety and Environment 

In part XI of the mining act, the proponent is reminded that a mineral right or other license or 

permit granted under this act shall not exempt a person from complying with any law 

concerning the protection of the environment. The Mining Act 2016 further states that: 

 The Cabinet Secretary shall make Regulations for safety and health of persons employed 

in mines, and the carrying on of prospecting or mining operations in safe, proper, 

sanitary and effectual manner. 

 A provision of this Act and a right or  entitlement conferred under a mineral right shall 

not  exempt a person from compliance with the provisions of the Occupational Health 

and Safety Act, 2007 concerning the safety of workers and mine 

 The holder of a permit or license under this Act shall use the land in accordance with the 

terms of the permit or license and shall ensure the sustainable use of land through 

restoration of abandoned mines and quarries;  

 that the seepage of toxic waste into streams, rivers, lakes and wetlands is avoided 

 Disposal any toxic waste is done in the approved areas only 

 Blasting and all works that cause massive vibration is properly carried out and muffled to 

keep such vibrations and blasts to reasonable and permissible levels in conformity with 

the Environmental Management and Coordination Act 

 That upon completion of prospecting or mining, the land in question shall be restored to 

its original status or to an acceptable and reasonable condition as close as possible to its 

original state. 

Section 180. (1) The Cabinet Secretary shall not grant a prospecting license, a retention 

license or a mining license to an applicant, unless the applicant has submitted a site mitigation 

and rehabilitation or mine-closure plans for approval. 

5.2.4.6    Monitoring, Compliance and Enforcement 

In part XIV of the mining act 2016, it states that the Cabinet Secretary may, by notice in the 

appointment of gazette, designate duly qualified public officers, to be inspectors of mines for 

such jurisdictional units as may be specified in the notice. A mines inspector shall monitor 

compliance and take enforcement action and perform such other functions as may be required 

under this Act or specified in the notice of appointment. The Cabinet Secretary shall issue a mines 

inspector with a document of identification. 

197. (1) The Cabinet Secretary or a mines inspector  authorized by the Cabinet Secretary may 

without prejudice to all other written laws, at all reasonable times 
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 Enter, inspect and examine land on which prospecting or mining operations are being 

conducted or land which is the subject of a mineral right; 

 Enter into an area, structure, vehicle, vessel, aircraft or building that, in the opinion of the 

Cabinet Secretary or the mining inspector has been or is being used for or in connection 

with prospecting or mining operations; 

 Carry out periodic inspections of premises within the jurisdictional limits which have been 

or are being used for or in connection with prospecting or mining operations; 

 Enter, inspect and examine any premises where mineral dealings are being conducted; 

 Require the production of, inspect, examine, and take copies of licenses, permits, registers, 

records of any kind and other documents relating to this Act and the carrying out of 

operations authorized by a mineral right, or other license or permit granted under this Act; 

 Take samples of any article and substances to which this Act relates and submit such 

samples for testing and analysis in such a manner as may be prescribed; 

 seize for a maximum period of seven days any article, vessel, motor vehicle, plant, 

equipment, substance or any other thing which the inspector reasonably believes has been 

used in the commission of an offence under this Act or regulations made there under;   

 upon giving the holder three months' written notice, install any equipment on any land, 

premises, vessel or motor vehicle for the purposes of monitoring compliance with the 

provisions of this Act, or regulations made there under; enter into any premises to 

ascertain best mining and mineral processing practices including safety and health 

concerns; 

 Enter into any premises to examine and enquire into the condition and ventilation of any 

mine or any building used in or connected with prospecting, mining or mineral processing 

operations and all matters relating to safety, welfare and the health of persons employed 

in any such mine or building, including the inspection of the accident and incidents 

register; 

 Require such changes, as may be necessary in regard to the safety of the operation and 

protection of employees, to be implemented within a specified time, failing which the 

license holder will be considered in breach; 

 Order the temporary cessation of operations where he considers that the mining or 

processing activities are so hazardous as to constitute a serious and imminent danger to 

life; 

 Enter into any premises used in or connected with prospecting, mining or mineral 

processing operations to examine the circumstances surrounding any accidents or 

incidents affecting the health of employees including the subsequent actions taken by 

license holder; and 
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 With an arrest warrant and the assistance of a police officer, arrest any person whom he 

reasonably believes has committed an offence under this Act. 

 In exercising the powers under subsection the inspector of mines shall carry the 

identification issued under this Act. 

5.2.4.7 Restoration of Derelict Land after mining as provided Under the Mining Act 2016  

The holder of a permit or license under this Act shall use the land in accordance with the terms 

of the permit or license and shall ensure the following: 

 Sustainable use of land through restoration of abandoned mines and quarries; 

 The seepage of toxic waste into streams, rivers, lakes and wetlands is avoided 

 Disposal any toxic waste is done in the approved areas only 

 Blasting and all works that cause massive vibration is properly carried out and muffled to 

keep such vibrations and blasts to reasonable and permissible levels in conformity with 

the Environmental Management and Coordination Act;  

 Upon completion of prospecting or mining, the land in question shall be restored to its 

original status or to an acceptable and reasonable condition as close as possible to its 

original state. 

 5.2.4.8 Insurance Cover for Health and Safety of Employees 

 In part XV on miscellaneous provisions. The holder of a mineral right or an agent 

appointed by a holder who is undertaking prospecting or mining operations shall, with 

respect to those operations, maintain insurance cover in respect of the attached risks 

especially for health and safety of employees. 

 (2) The holder or person mentioned in subsection (1) shall, where required by the Cabinet 

Secretary, furnish the Cabinet Secretary with certified copies of certificates of 

Insurance that set out the insurance policy and any other documents that are required to 

demonstrate that the policy is valid, effective, and appropriate and covers the prescribed 

risks. 

5.3 The Water Act 2016 

The Water Act 2016 replaced the Water Act 2002 and was affected so as to conform to the 

devolution structure of governance. The Act takes cognizance of the fact that provision of water 

services is a shared function between the National Government and the County Government. 

Under these Act several institutions have been established. These include the Water resources 

Authority which replaced the Water Resources Management Authority which had been 

established under the previous act water Act 2002. The objective of WRA is to protect, conserve, 
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control and regulate use of water resources through the establishment of a national water resource 

strategy. In addition, the WRA is responsible for:  

i. formulation and enforcement of standards, procedures and regulation for the 

management and use of water resources;  

ii. policy development; 

iii. planning and issuing of water abstraction permits;  

iv. Setting and collecting permits and water use fees 

5.3.1 Water Resource User Associations (WRUAs) 

 The act provides for establishment of WRUAs, which are community based associations for 

collective management of water resources and resolution of conflicts concerning the use of water 

resources. The BWRC may contract WRUAs as agents to perform certain duties in water resource 

management. 

5.3.2 Water Works Development Agencies (WWDAs) 

 The WWDAs are responsible for the following:  

i. development, maintenance and management of national public works 

ii. Operation of the national public waterworks and provision of water services as a 

water service provider, until the responsibility for the operation and management 

of the waterworks is handed over to the county government, joint committee or 

CCA;  

iii. Provision of technical services and capacity building to county governments and 

water service providers within its region. 

5.3.3 Water Services Providers (WSPs) 

WSPs are now the responsibility of County Governments who have the mandate to provide water 

services. WSPs are responsible for provision of water services within the area specified in their 

licenses and development of county assets. Currently, WSBs sign service level agreements with 

WSPs and the regulator issues licenses to WSB. Under the new Water Act 2016, WSPs must 

apply again for new licenses to WASREB. 
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5.3.4 Water Services Regulatory Board (WASREB) 

The constitutionally guaranteed right to water and the need to protect consumers provides a strong 

basis for the national regulation and monitoring of water and sewerage services. This is critical 

to protect the interests and rights of consumers from exploitation and to set minimum national 

standards. As such, the functions of WASREB have been maintained in the 2016 act. WASREB 

holds the mandate to approve tariffs, monitor and enforce water services standards and issue 

licenses to Water Service Providers 

5.3.5 Water Services Boards  

As a result of sector reforms, responsibility for water and sanitation service provision has been 

devolved to eight regional Water Services Boards (WSBs): Athi (which serves the capital 

Nairobi), Coast, Tana, Lake Victoria North, Lake Victoria South, Northern, Rift Valley Water 

Services Board, and since 2008, Tanathi  

5.4. The Environmental Management and Co-ordination (Water Quality) 

Regulations, 2006. 

These Regulations were published in the Kenya Gazette Supplement No. 68, Legislative 

Supplement No. 36, and Legal Notice No. 120 of 29th September, 2006. The Regulations 

provides for sustainable management of water resources including prevention of water pollution 

and protection of water sources (lakes, rivers, streams, springs, wells and other water sources). 

It is an offence under Regulation No. 4 (2), for any person to throw or cause to flow into or near 

a water resource any liquid, solid or gaseous substance or deposit any such substance in or near 

it, as to cause pollution. Regulation No. 11 further makes it an offence for any person to discharge 

or apply any poison, toxic, noxious or obstructing matter, radioactive waste or other pollutants or 

permit the dumping or discharge of such matter into the aquatic environment unless such 

discharge, poison, toxic, noxious or obstructing matter, radioactive waste or pollutant complies 

with the standards for effluent discharge into the environment 

Regulation No. 14 (1) requires every licensed person generating and discharging effluent into the 

environment to carry out daily effluent discharge quality and quantity monitoring and to submit 

quarterly records of such monitoring to the Authority or its designated representatives. The 

proponent will have to ensure that appropriate measures to prevent pollution of underground and 

surface water are implemented throughout the project cycle.  

These Regulations were published in the Kenya Gazette Supplement No. 68, Legislative 

Supplement No. 36, and Legal Notice No. 120 of 29th September, 2006. The Regulations 
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provides for sustainable management of water resources including prevention of water pollution 

and protection of water sources (lakes, rivers, streams, springs, wells and other water sources). 

It is an offence under Regulation No. 4 (2), for any person to throw or cause to flow into or near 

a water resource any liquid, solid or gaseous substance or deposit any such substance in or near 

it, as to cause pollution. Regulation No. 11 further makes it an offence for any person to discharge 

or apply any poison, toxic, noxious or obstructing matter, radioactive waste or other pollutants or 

permit the dumping or discharge of such matter into the aquatic environment unless such 

discharge, poison, toxic, noxious or obstructing matter, radioactive waste or pollutant complies 

with the standards for effluent discharge into the environment 

Regulation No. 14 (1) requires every licensed person generating and discharging effluent into the 

environment to carry out daily effluent discharge quality and quantity monitoring and to submit 

quarterly records of such monitoring to the Authority or its designated representatives. The 

proponent will have to ensure that appropriate measures to prevent pollution of underground and 

surface water are implemented throughout the project cycle. 
 

5.5 The County Government Act 2012 

The County Government Act 2012 replaced the Local government Act (cap 245). Under the 

constitution promulgated in 2010, County Governments have taken over what used to be 

previously the functions of local authorities. They have been empowered to make by-laws in 

respect of all such matters as are necessary or desirable for the maintenance of health, safety and 

wellbeing of the inhabitants of its area. These includes the following ;control or prohibit all 

businesses, factories and other activities, including the proposed project which, by reason of 

smoke, fumes, gases, dust, noise or other cause may be or become a source of danger, discomfort 

or annoyance to the neighborhood, and to prescribe conditions subject to which such business, 

factories, yards etc shall be carried.  The mandate of construction and maintenance of water 

supply, sewage and solid waste management systems is also conferred upon the County 

Governments through this act 

5.6     The Penal Code (Cap. 63) 

Section 191 of the Penal Code states that, any person or institution that voluntarily corrupts or 

foils water for public springs or a reservoir, rendering it less fit for its ordinary use is guilty of an 

offence. Sections 192 of the same act says a person who   make the atmosphere of any place 

noxious to health of persons/institutions in dwellings or business premises in the neighborhood 

or those passing along public way, commits an offence.    
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5.7   The Occupational Safety and Health Act, 2007 

The proponent and project manager are advised to strictly adhere to the provisions of OSHA 2007 

especially during the construction phase. The key areas addressed by the Act include but not 

limited to: They should be strictly observed during construction phase. 

i. General Duties including duties of occupiers, self-employed persons and 

employees 

ii. Enforcement of the act including powers of an occupational safety and health 

officer 

iii. Machinery safety including safe handling of transmission machinery, hand held 

and portable power tools, self-acting machines, hoists and lifts, chains, ropes & 

lifting tackle, cranes and other lifting machines, steam boilers, air receivers, 

refrigeration plants and compressed air receiver 

iv. Offences, penalties and legal proceedings under section 6 of this act, every 

occupier is obliged to ensure safety, health and welfare of all persons working in 

his workplace. The occupier shall achieve this objective by preparing and as often 

as may be appropriate, revising a written statement of his general policy with 

respect to the safety and health at work of his employees and the organization 

and arrangements for the time being in force for carrying out that policy (Section 

7). 

v. Health General Provisions including cleanliness, lighting and sanitary 

conveniences 

5.8 The Physical and Land Use Planning Act 2019 

Replaced the Physical Planning Act of 1996 Cap 286 /. This act provides inter alia for the 

County physical and land use plan for every county. In provides that all development must be 

executed and be in conformity to the County physical and land use plans 

Section 37 outlines the objects a county physical and land use development plan as follows:- 

to provide an overall physical and land use development framework for the county; 

(b) to guide rural development and settlement; 

to provide a basis for infrastructure and services delivery; 

to guide the use and management of natural resources; 

to enhance environmental protection and conservation; 
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to identify the proper zones for industrial, commercial, residential and social developments; 

5.8.2 Legal Notice 61 of 2009 on Noise pollution and Excessive vibrations 

According to the legal notice no 61 on noise pollution and excessive vibrations for any building 

in an area for residential and one or more of the following purposes: Commerce or small scale 

production, entertainment or any residential apartment in an area that is used for purposes of 

industry, commerce or small scale production or any building used for the purposes of industry, 

commerce or small scale production should not exceed 114 Db.  The proponent is advised to 

apply for a license from the CGK   noise control is now a function of the respective county 

governments 

5.9 Climate Change Act No. 11 of 2016 

This Act calls for the adoption of eco-friendly technologies in all development activities. In this 

regard, the proponent is advised to ensure that he adopts energy friendly sources of energy like 

solar in addition he should focus on energy saving equipment  

5.9.1 National Climate Change Council  

There is established an unincorporated body to be known as the National Climate Change 

Council.  The Council shall be chaired by the President. The Deputy President who shall be the 

vice- chairperson to the Council. 

The Cabinet Secretary for the time being responsible for environment and climate change affairs 

shall be the secretary to the Council. The Directorate established under this Act shall serve as the 

Secretariat of the Council. . The Council shall provide an overarching Function of the national 

climate change coordination mechanism. The Council shall ensure the following: 

i. The mainstreaming of the climate change function by the national and county 

governments; 

ii. approve and oversee implementation of the National Climate Change Action Plan; 

iii. advise the national and county governments on legislative, policy and other measures 

necessary for climate change response and attaining low carbon climate change resilient 

development; 

iv. approve a national gender and intergenerational responsive public education awareness 

strategy and implementation programme; 

v. provide policy direction on research and training on climate change including on the 

collation and dissemination of information relating to climate change to the national and 

county governments, the public and other stakeholders; 
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vi. provide guidance on review, amendment and harmonization of sectoral laws and 

policies in order to achieve the objectives of this Act; 

vii. Administer the Climate Change Fund established under this Act; and set the targets for 

the regulation of greenhouse gas emissions. 

 

5.9.2 Climate Change obligations for private entities  

The Council may, in consultation with the Cabinet Secretary and relevant State Departments, 

impose climate change obligations on private entities, including entities constituted under the 

Public Benefits Organizations 

The Council shall make regulations governing the nature and procedure for reporting on 

performance by private entities, including the authority to monitor and evaluate compliance. 

Notwithstanding other provisions in this Act, the Council may—by notice in the Gazette, require 

a private entity that is subject to climate change obligations to, at any time, prepare reports on the 

status of its performance of the climate change duties and prescribe the period for reporting; and 

require any private entity that fails to comply with its climate change obligations to prepare a 

report within a specified time, on the actions it has taken , is taking or intends to take to secure 

future performance with those duties. 

The Cabinet Secretary shall make regulations to Reporting on guide the reporting and verification 

of climate change climate change actions. 

5.9.3 Right to seek legal redress where there is violation of climate change mitigation or 

adaptation efforts  

Section 23 (1) of the Climate change act 2016 provides that “A person may, pursuant to 

Article 70 of the Enforcement of Constitution, apply to the Environment and Land Court 

rights relating to climate change alleging that a person has acted in a manner that has or 

is likely to adversely affect efforts towards mitigation and adaptation to the effects of 

climate change. 

 

Whereas Section 23 (2) states that where an application is made under sub-section (1), 

the Court may make an order or give directions that it considers appropriate to- prevent, 

stop or discontinue an act or omission that is harmful to the environment by issuing any 

of the following orders:  
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i. Compel a public officer to take measures to prevent or discontinue an act or 

omission that is harmful to the environment; or provide compensation to a victim 

of a violation relating to climate change duties. 

ii.  For the purposes of this section, an applicant does not have to demonstrate that a 

person has incurred loss or suffered injury. 

 

CHAPTER SIX:  STUDY METHODOLOGY 

6.0 METHODOLOGY 

6.1 The level, depth and scope of the EIA. 

The level, depth and scope covered the following as provided for under the third schedule of the 

legal notice no. 101, the environmental (impact assessment and audit) regulations, 2003 in  
 

(i) Sources of Impact 

(ii) Project Inputs 

(iii)Project Activities 

(iv) Areas of Impact on the Natural and Human Environments 

(v) Environmental Impacts (General Impacts on the Natural and human 

Environment) 

(vi) Environmental Guidelines and Standards (National Legislation, International guidelines. 

International Conventions and Treaties) 

(vii) Mitigation Measures 

(viii) Environmental Management Plan 

(ix) Environmental Monitoring and Auditing. 

6.2 Primary Methods. 

Primary methods were used to undertake this EIA. The main primary methods used were  

 

(i)  Field Visits 

(i)     Photography 

(ii) Observation 
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6.2.1 Field Visits 

Field visits were meant for physical inspections of the project site in order to gather information 

on the state of environment. The visit sought to carry out the environmental status of the report. 

In particular the visits took note of the following: 

 Baseline study of the natural and biophysical environment where presence of  

Endangered, threatened, or protected fauna and flora 

 Current state of the   mine as it is as of now 

 Evaluation of the proposed gold purification processes 

 Likely impacts of the project on the natural and human environment. 

 Nature of wastes  likely to be generated 

 Recommend Methods used to dispose liquid and solid wastes 

 Proposed disaster response and preparedness strategies put in place by proponent 

 Recommend the distance to the nearest locality of residential houses( UNIDO guidelines 

suggest that the nearest residential houses should be at least 100 meters away) 

 Recommend  appropriate record keeping of incidents and accidents 

6.2.2 Photography 

Several photos of the project site were taken for inclusion in this report. The photos of the mine, 

and other equipment were taken. The photos were taken by digital camera to improve clarity and 

photo resolution.  

6.2.3 Observation 

The consulting team made the following observation: 

 The  project design 

 Equipment to be used 

 Machinery to be used 

 Perimeter wall around the project site 

 The site for campsite  
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6.2.4 Water samples analysis 

water samples from the abandoned mine were collected for analysis to detect any form of 

pollution before being discharged   into surface water  in addition water samples from river 

Isiukhu were also collected.  Water samples were analyzed by WRA Kakamega office. The 

samples did not reveal any pollution levels at that stage, the results of the analysis are indicated 

in appendix xi. The results of the analysis will be compared against the findings that will be 

undertaken during monitoring and in the environmental audits; any variation in the samples 

analysis may explain a correlation with the activities of the project. Therefore the analysis will be 

of great importance in future environmental audit findings on the impact of the project on river 

Isiukhu and also the quality of the surrounding soil. See appendix 

6.3 secondary methods  

This involved documentary review of project documents, past EIA of related projects, relevant 

policy legal and institutional frameworks. Documents containing climatic, demographic and 

hydrological data for entire sub-county were reviewed. The experts also held discussions with 

project proponent and residents 

6.4   Public consultation 

The consultant led by the sociologist sought views from diverse members of the public. These 

included the following: 

 The surrounding community  

 Local Administrative officials from the county government  

 Local administrative officials from the county government( The Shirere ward 

Administrator and MCA) 

 Mining groups 

6.4.1 The Purpose of Public Consultation 

 To seek views, concerns and opinions of people in the immediate neighborhood. 

 To establish if the local people foresee any positive or negative environmental effects 

from the project and if so, how they would wish the perceived impacts to be addressed. 

 To get views from key opinion leaders 
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6.4.2 Written Comments 

The community members within the immediate neighborhood were requested to freely express 

their views with reference to the proposed project.  A total of 50 short questionnaires were 

completed alongside written comments. The experts selected 10 that have been attached in this 

report. (See persons interviewed and selected comments in Appendix V) 

6.4.3 Interview of key informants 

A number of key informants were interviewed so as to give their opinions of the impacts of the 

project on the environment and the local community. The project has received overwhelming 

and unanimous support from those interviewed. Among those interviewed were: 

 Officials of the  CGK Ministry of Environment, Water, Natural resources & Climate 

Change   officials 

 Representatives of the area Member of National Assembly (Lurambi constituency) 

 Member of county assembly for Shirere ward 

 Rosterman  umbrella community based organization 

 Kakamega Gold Mining Groups 

Kakamega mining central co-operative  

 Kakamega development group 

 Chairman Artisanal miners Kakamega County 

 The   Chief  Shirere location 

 The Community Elders  

 KAVOREC board of  Management 

  Municipal  Housing  Cooperative Society  (Retired Teacher Association) 

The stakeholders were invited to submit their comments through a detailed questionnaire and 

through oral question and answer sessions. The objective of involving the public and other 

stakeholders was to gauge their reactions to the proposed project and its potential impact on their 

lives. No project can ever exist in isolation and its acceptance by the local community and 

stakeholders is crucial to its successful implementation. The study was fully participatory. 

6.4.3.1   Comments by the CGK Ministry of Environment, Water, Natural Resources and 

Climate Change 

The ministry encouraged the local investors to get relevant permits to engage into mining 

businesses and also pay royalties as required by the law. 
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6.4.3.2   Comments by the MCA  

Asked the National and County governments to assist miners with modern technologies to 

minimize risks associated with the mining activities, he said the project has potential to employ 

youths in his ward and thus likely to addressed the issue of insecurity. 

6.4.3.3 Comments from Rosterman Umbrella community Organization (RUCBO) 

These stakeholders represent the local community and all mining Cooperative societies within 

Kakamega County. The cooperatives are being formed following the directive by state 

department for Mining requiring all artisanal mining activities be undertaken through Sacco’s. 

Other Gold Mining Groups which are registered by the department of culture and social 

services were interviewed. These stakeholders raised the following concerns; 

 Need for the proponent to give casual jobs to the local community. 

 The proponent to assist the community in construction of social amenities and 

infrastructure like schools, health centers and access roads. 

 Compensation and insurance for the any person or family that suffers any negative 

effects as a result of the project. 

  They also said that it was important to compare the project with similar underground 

artisanal gold mining projects being undertaken elsewhere in the country in order to 

adopt the best practices. 

 All investors to consult the mining groups before engaging in mining activities 

 Investors to avoid child labour. 

 To assist training miners including women on how to invest, keep and support their 

families. 

 Both governments to assist in equipping miners 

6.4.3.4 The Senior Chief 

The area chief stated that the community would welcome the project. However care should be 

taken when using chemicals. The proponent should also ensure that adequate sanitation facilities 

are available for the employees both during the construction and operational phases of the project. 

6.4.3.5 The Community elders 

They suggested that the proponent should give employment opportunities to residents first and 

also train youth on new methods of mining. The MCAs present asked the proponent to 

compensate any person from the local community who suffers injuries or losses as a result of the 

project.  
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6.5 Reporting. 

 Both reactive and non-reactive research methods were employed in utilizing various research 

tools gathering information. The local structures (government department and public     service 

officers) provided very useful information about the project area. During the entire exercise, the 

proponent and EIA experts contacted each other on the progress of the study and signing of 

various   documents. The proponent will submit five copies of this report alongside a CD to the   

National Environment Management Authority for review and issuance of an EIA license. 

 

 

PLATE 4.6:   STAKEHOLDER ENGAGEMENT MEETING: KAVOREC BOARD 

MEMBERS AND AYES CONSULTANTS TEAM LED ELIZABETH NYANDIA 

(SOCIOLOGIST) DURING PUBLIC PARTICIPATION PROCESS 
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CHAPTER SEVEN: ENVIRONMENTAL & SOCIAL IMPCATS AND RECOMMENDED 

MITIGATION MEASURES 

 

7.0   ENVIRONMENTAL & SOCIAL IMPACTS 

This chapter identifies analyses and classifies impacts that could arise from the activities of the 

proposed project, during the construction and operational phases. The mining activities can also 

be fatal if poorly handled since the proponent intends to have miners go deep in the mine where 

oxygen levels are quite low. The anticipated   impacts will affect the socio-economic environment 

(health, security, economic activities, finances, etc.) and the biophysical environment (fauna, 

flora, water, air, soil, energy).  

The specific parameters that have been assessed include the techniques that the proponent intends 

to use: 

 Underground horizontal mining of the gold ore about 70 feet  deep  and can run several 

meters across under the ground  

 Extraction  and pumping out of underground water from the pit  to create room for the 

miners using diesel powered generator 

 Air compressors that will be  used to pump air  into the mine to prevent miners suffering 

from asphyxia (Lack of Oxygen) 

 Grinding the     low grade  gold ore into fine powder using a crusher 

 Sieving the crushed ore  to remove any impurities 

 Using water to dissolve  salts from the gold  that has been heated 

 Disposal of solid waste 

 Disposal of sewerage wastes from the campsite 

 Provision of vehicular parking for purposes of loading refined gold  

 Washing of equipment and machinery 

 First aid and treatment 

 Use of PPE 

 Emergency , disaster mitigation and response strategies put in place 

 Keeping of records of incidents and accidents 

 Record of licenses and approvals 

7.1 Assessment Criteria for Anticipated impacts. 
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The detected impacts of the proposed project on the environmental elements are both positive and 

negative. The magnitude of each impact is described in terms of being significant, minor or 

permanent, short-term or long term, specific (localized) or widespread, reversible or irreversible. 

The assessment criteria for the significant impacts are as shown in the table below: 

 

 

TABLE 7.1: ASSESSMENT CRITERIA FOR SIGNIFICANT IMPACTS 

Key Type of Impact Key Type of Impact 

++ Major positive impact + Minor positive impact 

-- Major negative 

impact 

- Minor negative impact 

M Moderate NC No Change 

0 Negligible/Zero 

impact  

  

Sp Specific/Localized W Widespread 

R Reversible Ir Irreversible 

Sh Short Term L Long Term 

T Temporary P Permanent 
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TABLE 7.2:  ANTICIPATED PROJECT IMPACTS 

 

Impacts on or 

due to 

Operational 

Phase 

Remarks/ impacts and mitigation  measures 

Changes in 

land use- 

extent 

-/0 Changes expected at the site. Construction of the project is expected to 

cause permanent visual intrusion 

Changes in 

Hydrology 

-  W The impacts of hydrology may be limited because the project relies on 

water pumped from the mines. The water is needed for dissolving salts 

in the last stage of gold extraction from the ore. However gold 

impurities and residues were not detected in the nearby River Isiukhu.  

Solid wastes L The proponent is advised to ensure that solid waste is properly 

disposed off during mining. After r the mining, the mines should be 

backfilled. No polythene paper bags or non-biodegradable wastes 

should be left on site. 

Noise 

pollution  

 The project is likely to produce noise during the crushing of the gold ore. 

This noise can affect the operator and those around them. The proponent 

is advised to ensure the employees put on PPE, especially dust mask, 

nose mask, overcoats a head gears and ear muffling. 

Air pollution --L The risk of localized air pollution is high. This is because of the carbon 

emissions by the generators. The employees /miners may inhale the 

fumes if the same are not well directed. However the risk of asphyxiation 

is minimal since the proponent intends to pump air into the mines using 

compressors to ensure that the miners do not suffocate.  .  

Fencing of 

Project site 

 Proponent is advised to secure the project site through a ring fence, 

barbed wire, iron sheets or preferably concrete perimeter wall. A fence 

would secure the site from risks of children or domestic animals roaming 

around the site and slipping into the mine. 

Site Drainage -/W  The proponent is advised to ensure the site has proper drainage. The 

drainage should be directed to a septic tank where the water is cleansed 

as per the water quality regulations of 2006 

 

Soil Erosion -L There is possibility of soil erosion especially during surface water 

runoff. The dug out materials may be washed down the stream into River 

Isiukhu. The proponent is therefore advised not to leave mounds of 

waste tailings in heap form as it will be easily washed into the stream 

during the surface water runoff to plant trees in consultation with the 

owner around the project site   
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TABLE 7.3: POTENTIAL SOCIO-ECONOMIC IMPACTS 

Impacts on  

or due to 

Construction 

phase 

Operational 

Phase  

               Remarks 

Generation of 

wealth and 

businesses  

+ ++ The surrounding community will benefit due to establishment of 

various businesses to enable the project employees access 

various goods and services e.g. Money transfer services 

. 

Employment 

Opportunities 

+ ++ The project will create job opportunities for the local community. 

Job opportunities for the skilled and unskilled staff will be 

availed. The workers will be expected to mine the ore, & 

transport the same to Shirere gold processing plant which is 

owned by the same developer. There will be creation of job 

opportunities, miners and, drivers etc.  

  

Revenue 

Collection 

-- ++ The CGK and the Government through the KRA will raise more 

revenue from the underground artisanal mining through 

payment of rates.  

Human Health - --w For workers living far from their spouses there is the risk of the 

increase of HIV/AIDS and other Sexually Transmitted Diseases 

due to increased income which may entice the workers to 

engage in promiscuity. 

 0 -- There inherent risk of inhaling vapor and dust from the mines 

which might affect the health of the employees. The proponent 

has been advised to provide PPE to the workers. He has also 

been advised against allowing children or women of child 

bearing age or expectant women working on the project. 

Water 

Resources 

--T Surface water resources can be contaminated through surface water 

runoff. In addition, the proponent is advised to plant reeds along the 

project boundaries to help detoxify any surface water runoff before it 

flow to River Isiukhu. Reeds  and papyrus naturally detoxify 

contaminated water 

Fauna 0 Fish and aquatic life is very sensitive to coloration and sedimentation. 

Hence no sedimentation should be directed to river Isiukhu. 

Flora 0                 The vegetation and grass around the project site has been cleared in order 

to access the mine. However, there is no endangered, threatened, or 

protected flora.    
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Accidents - --L Risk of the accidents on the personnel of the site.  At times some 

miners may choke due to lack of adequate oxygen. In addition, 

some miners can be trapped underneath since the risk of 

collapsing tunnels is inherent. 

The proponent is also advised against mining during heavy 

downpours to reduce the risk of collapsing tunnels. He is further 

advised to apply for open cast mining as opposed to the current 

design of the project which is   horizontal underground mining.  

Proponent and mine manager should ensure that all employees 

are properly trained to handle equipment. They should also have 

basic training on Occupational Health and safety. They should 

also be cautioned against running machinery while drunk. 

 

7.2 Potential Negative Impacts of the project and Recommended Mitigation Measures 

    Some of the potential negative impacts of the project on the Environment may include: 

 Air pollution from dust emission 

 Air pollution from gaseous emissions of machinery and equipment.  

 Air pollution from the running Lorries transporting the ore to the project site and also 

Lorries transporting the refined gold bullions from the site. 

 Risk of accidents 

 Fire accidents 

 Solid Wastes 

 Liquid Wastes 

 Sanitation services 

  7.2.1 Risk of Air Pollution from dust  

During the operational phase, surrounding air is likely to be polluted. The dust emissions are 

likely to emanate from the mining activities and from crushing of the gold ore.  

7.2.1.1 Recommended Mitigation measures  

 Constantly water the site so as to reduce the amount of dust emitted in the air. 

Use appropriate machines for scooping tailings 

  Ensure all employees put on appropriate PPE. These includes face masks covering nose 

and mouth, goggles, helmets, gloves and ear muffling 

 Sprinkle water before sweeping dust from the floor of the gold ore crushing area.   

 The project manager should supervise activities likely to release dust or smoke to the 

atmosphere e.g. sweeping and burning of wastes.   
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7.2.2Risk of Air Pollution from gaseous emissions of machinery and equipment   

There is a likelihood of gaseous fumes being emitted from equipment and machinery using diesel. 

Such equipment include the generators, crushers, compressors and motor vehicles.  

7.2.2.1 Recommended Mitigation measures  

 Repairs machinery and equipment when they break down 

 Maintain Machinery at manufacturer’s specifications 

 Ensure machinery and equipment undergo regular servicing 

 Use appropriate fuel free from adulteration 

 Ensure all employees put on appropriate wear. These includes helmets, masks, and  

ear plugs , goggles and nose & mouth masks  

7.2.3 Air pollution from the running Lorries and vehicles 

7.2.3.1 Recommended Mitigation Measures 

 Maintain  Vehicles at manufacturer’s specifications 

 Ensure all motor vehicles are serviced 

 Use appropriate fuel free from adulteration 

 Ensure all employees put on appropriate wear. These includes helmets, masks, and  

ear plugs , goggles and nose & mouth masks  

    

 7.2.5 Noise pollution from the project 

The project may emit noise pollution. The main sources of noise pollution may include the gold 

ore crushers, and vehicular engines generators and compressors .For prolonged period of time, 

noise can cause hearing damage and tinnitus (ringing in the ears). It can also interfere with 

communication, cause fatigue and tiredness, reduce efficiency, affect morale and produce a 

severe and permanent loss of hearing, which may persist for several hours.  Noise levels must be 

controlled. There is more noise generation during operational phase than during the construction 

phase. The noise especially from generators may exceed 114 Db as per the Legal Notice No 61 

of 2009 on Noise pollution & Excessive Vibrations. In that case, the proponent should get a 

license from Kakamega County Government to permit his project to emit noise and excessive 

vibrations. 

7.2.5.1 Recommended Mitigation measures 

The following need to be considered during construction and operational phase: 
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 Restrict use of generators only when necessary. 

 Avoids unnecessary ignition of generators machinery and equipment  

 Adhere to Kenya Noise Prevention and Control rule which was passed in 1996 under legal 

notice No. 296, as a subsidiary legislation to the Factories Act. In a gold mining area such 

as the project site, the Noise levels should not exceed 114 Db.   

 Consider the rule which states that ‘No worker shall be exposed to noise level in excess 

of the continuous equivalent of 90 dBA for more than 8 hours within any 24 hours 

duration’ 

 Operation of shorter shift period for workers who come in direct contact with high 

concentrations of noise or other hazards; 

 Provision of ear protective devices to prevent high frequencies noise emitted by the high 

frequency machines during construction and operational phase by both the proponent 

and project manager e.g. ear muffling.  

          Proponent is advised against use of explosives to mine the gold. As this may cause  

   noise pollution to the surrounding community 

7.2.6 Risks of Asphyxia  

As the miners go deeper into the mine, the amount of oxygen reduces greatly. This often leads 

to asphyxia (strangulation for lack of oxygen) 

7.2.6.1 Recommended   Mitigation Measures  

 Use compressors to pump air deep into the mines 

 Proponent to ensure he has adequate compressors so that in case of malfunction, there is 

an  alternative 

7.2.7 Risks of Collapsing Mines  

There is a potential risk of the caving in of the mine. This may occur when the overburden sinks 

and traps some of the miners underneath, this is may result arise when the roof of the mine 

weakens due to possible fault lines. 

 7.2.7.1 Recommended Mitigation Measures. 

 Proponent is advised to use stronger metallic  or concrete   beams because the wooden 

planks are unreliable and can easily lead to the collapse  of the mine tunnels 

 Avoid or suspend mining during heavy downpour. Heavy rains may weaken the mine 

and increase the risks of the mine caving in and trapping the miners 
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 Institute efficient   safety measures to rescue miners in case they are trapped underneath.  

Such measures  should  include first aid assistance   

7.2.8 Risks of accidents  

 Such accidents may be due to drunken drivers or employees running machinery. Safety in 

industrial operations is anchored in the OSHA 2007 ACT and the public health act cap 242. 

Therefore most of the recommended actions are extracted from OSHA guidelines. Further, the 

mining act 2016 expressly obligates the proponent to comply with the provisions of the 

Occupational Health and Safety Act, 2007 concerning the safety of workers and mine operations.  

7.2.8.1 Recommended Mitigation Measures  

 No employee should be allowed to run machinery while drunk 

 Provision of Personal Protective Equipment (PPE) 

             These include:  

 Gloves 

 Ear Muffling 

 Overcoats 
 Helmets specifically designed for mines 

 Footwear  t 

 Goggles to protect Eyes from fumes and dust during heating and mining respectively. 

 Routine safety mechanisms where the safety of machinery and equipment is regularly 

checked and serviced. 

 Emergency and safety plan 

 No employee suffering from epilepsy should run equipment or machinery 

 Ensure that all employees get adequate rest before engaging them to run machinery  

 Teach employees about first aid.  

 First aid equipment should be available at the site at all times, and several individuals 

among the permanent personnel on the site should have the skills necessary to use the 

equipment.  

 A contract should be signed between the proponent and the nearest dispensary or 

hospital for taking care of injured employee in case of accident.  

 An insurance cover policy cover should be secured for all the personnel during the 

construction phase, the operational phase as well as the decommission phase.  

 Workers should be regularly trained on the use of the equipment as well as on the safety 

measures and procedures so as to limit the risk of accidents due to the ignorance in the 

equipment use as well as the importance of the safety procedures.  
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 All workers to be briefed and trained on causes and risks of fire, and on safe practice 

within the construction and work sites; as per OSHA 2007 

 Border fence the mining facility to prevent children animals and unauthorized persons 

from intruding into the site. 

NB: A typical first aid kit contains a first aid manual, and is equipped with sterile adhesive 

bandages, safety pins, cleansing agent/soap, latex gloves; sterile gauze pads triangular bandages, 

non-prescription drugs, scissors, tweezers and antiseptic amongst others. 

7.2.9   Risks of Fire Accidents  

There is a potential risk of a fire hazard. This is because of the use of diesel and petroleum 

products to run machinery, generators and crushers.  

7.2.9.1. Recommended Action  

 The mine manager and proponent should ensure that there is no unnecessary lighting of 

fire at the site..  

 Smoking within the premises of the facility should not be allowed 

 All diesel and petroleum products should be well stored away from fire and ignition. 

 Plastic containers should not be used to store diesel and petroleum products. Fuel should 

be stored in metallic containers as plastics can easily melt in case of a fire accident 

 Solid wastes should not be burned at the project site 

 All machinery and equipment must be maintained at the manufacturer’s specifications 

 Training of staff on use of fire extinguishers. 

 Provision of fire extinguishers (especially Class A and Class B fire extinguishers) 

7.2.10 Energy Resource Management 

Most machinery and equipment will be powered by diesel. The site is not connected to Kenya 

power supply. 

7.2.10.1 Recommended Mitigation Measures 

The proponent is advised to adopt more energy efficient measures to reduce on power 

consumption.  This translates to cost saving and less burden on the insufficient power supply 

system in the county and these include: 

 Switch off equipment and machinery when not in use. 
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 Get diesel products from qualified suppliers to avoid purchasing adulterated diesel 

products.  

 Install solar panels to tap solar energy  

 Use energy efficient gadgets 

 All energy using equipment used in lighting and heating should be switched off when 

not in use. 

 Weather proof fittings for all lighting and power points to be used.  

  7.2.11 Water Resource Management 

The proponent, intends to rely on water pumped from the mines for cleaning purposes. However, 

he has been advised to get a permit from WRA. The water will also be used to wash machinery 

and equipment.  The proponent will not draw water from River Isiukhu. However, for 

consumption by the staff, the proponent has made arrangements for the employees to draw water 

from a nearby institution KAVOREC by stalling more PVC tanks to harvest rainwater. During 

dry season, the employees   will depend on a borehole at Musaa village for domestic use. The 

proponent has been advised to consider drilling his own borehole to sever the growing work force 

at the site. 

The Survey Act of 1989, and Water Quality Regulations (2006) and Water Resources 

Management Rules (2007) define riparian land as being a minimum of 6 meters up to a maximum 

of 30 meters on either side of its banks from the highest water mark. This distance is based on the 

width of the river and the water volume at any given time. Riparian land plays a crucial role as a 

buffer zone for wetlands in terms of preventing soil erosion, and other causes of degradation. 

NEMA regards wetlands as some of the most endangered ecosystems (NEMA 2006; NEMA 

2007; GoK 1989).  

7.2.11.1 Recommended Action 

 Opportunities for reducing water wastage during operational phase include: 

 Proponent should not draw water unless he gets approval from WRA to abstract 

underground water. 

 Avoid undertaking any activities within the riparian parts of River Isiukhu. The riparian 

land is within 30 meters of either side of the river.  

 The Proponent should not wash equipment and machinery in the river 

 The proponent should not direct any liquid, solid or chemical wastes into river Isiukhu 

stream 

 Maximize on other sources of water for some uses e.g., rainwater harvesting and storage 

in larger tanks. 
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 The project manager and proponent are advised not to use asbestos for roofing in the 

campsite since water tapped through asbestos is known to be carcinogenic (have a 

tendency to trigger onset of cancer) if ingested/consumed by humans.  

 There is the risk of surface water runoff and contaminated water from abandoned mines 

transporting mine into River Isiukhu. In this regard, the proponent is advised to plant reeds 

or papyrus between the river and the project site. Papyrus and reeds are known to naturally 

cleanse water passing through them 

7.2.12 Liquid waste    

Liquid waste will arise   from washing machinery and equipment. If not properly addressed such 

waste can pollute water bodies. The proponent should direct liquid waste into septic tanks.  

7.2.12.1 Recommended Mitigation measures   

 Direct liquid wastes into septic tanks. Where the wastes can later be carried by exhausters 

to be disposed in designated cesspits 

 Where oil, grease, petroleum or diesel spills by mistake, the proponent to use saw dust 

to cover such spillage. The saw dust should then be removed and disposed in designed 

waste disposal areas by the CGK. 

7.2.13   Solid    Waste management 

Solid waste will also be generated from the campsite. Various solid wastes will include empty 

cooking oil cans, polythene paper, clothing and food remains. In addition cans, worn out metallic 

parts of machinery and equipment will also constitute part of the solid wastes.  

 7.2.13 .1 Recommended Mitigation Measures 

 Re use empty containers used to buy diesel and petroleum products. Reuse them to store 

similar products but cans and containers used for chemicals should not be used to store   

food, drinking water, medicine or drinks. 

 Excavated soil can be used for landscaping during the rehabilitation phase. 

 Paper wastes  that cannot  be recycled should be removed from the site to minimize the 

risk of fire explosion and spread in case of a fire accident or disaster 

 Recycle metallic parts by selling to scrap metal companies for recycling 
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7.2.14 Sanitation Services 

The proponent is advised to construct pit latrines for the employees and water supply to 

maintain the hygiene. He is advised to construct about 10 VIP latrines. He should also provide 

about 5 tap water pipes for use by the employees after visiting the latrines. 

7.2.14 .1 Recommended Mitigation Measures 

The Proponent is advised to contract a registered exhauster to empty the pit latrines when it 

reaches 70% full.  He is advised to ensure that the latrines are maintained in a hygienic manner 

The proponent and project manager are encouraged to design the roofing of the pit latrines  in a 

manner that rain water can be harnessed and stored. The harnessed  rain water should be used to  

by the workers to wash their hands after visiting the toilet and also for washing the pit latrines.  

The contractor and project manager  are advised to  the   Ventilated Improved Pit  (VIP) type of 

latrine.  

These  improved types of pit latrines  help to remove odors and prevent flies from breeding and 

escaping. Excreta are collected in a pit which has a vent pipe covered with a fly proof screen at 

the top.  In these latrines, air circulates down the squat hole  into the pit and up through the vent 

pipe. This reduces smells in the shelter. It is important that there is free throughflow of air into 

the shelter and into the pit, therefore no cover should be placed  over the squat hole or seat. In 

order to ensure an unhindered  flow of air , the top of the vent pipe must be at leats 0.5 metrers 

above the top of the shelter and the latrine must be well away from high buildings or trees.  

These latrines cost more to build and require more maintenance than a simple pit latrine. They 

are more pleasant to use than simple pit latrines because there is less smell and they are more 

hyginiec.  

When the pit remains with 0.5 meters before it gets filled up fillls up, it should cease to be used. 

The project manager and proponent should cotract an exhauster to empty the pit latrines  as often 

as is necessary.  

Points to consider during construction of VIPs 

 Minimum Safe Distance (MSD) of 30 feet from the nearest water source. 

 Downhill 

 Down wind of the project area 

 Not too close to trees which might intefere with the flow of air circulation across the top 

of the vent pipe 

 On slightly raised ground so that rain water can easily drain away 

The proponent is advised to hand over the toilets to the community after the end of the project 

as part of his contribution to the local community’s welfare.  
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CHAPTER EIGHT: RECORD KEEPING  

8.0 Record Keeping and Environmental Policy 

8.1 Record Keeping  

Proper record keeping at the facility is necessary for accounting and administrative reasons. For 

efficient management of the facility; to facilitate future audits and to comply with the law, it is 

recommended that the following records must be prepared and kept available 

 Such records include licenses, operational permits, site plans and land ownership 

documents etc in accordance with the EMCA (1999) Act, OSHA 2007, and Public 

Health Act, the mining act 2016 and the PPA cap244 

 In addition to the pertinent documents above, the project owner is required to keep 

records on events of environmental significance that include inspection records, 

training/workshops/seminars records, waste disposal records, discharge 

monitoring reports, hazardous materials amongst others where applicable.  

 Documented emergency management procedures 

 Diary detailing incidents and accidents at the site. 

 Inventory of materials at the site according to approved classification schedule. 

 All inflammable materials should be kept safe and away from ignition of flame and 

an inventory of the same developed 

 The mining act 2016 obligates the proponent to keep a record of the quantities of 

extracted gold and communicate the same to the department of mines and geology 

 A record of the amount of water drawn 

 A report on how wastes are managed (both solid and liquid wastes) 

 The proponent is advised that in case of an accident leading to the death of an 

employee or any other person such information should be communicated to the 

DOSH office within a period of 24 hours and the National police Service 

Immediately. In case of normal injury the same should be communicated to DOSH 

within seven weeks as per the OSHA 2007. 

 

 
 
 

CHAPTER NINE: ENIRONMENTAL MANAGEMENT PLAN  

9.0 ENVIRONMENTAL MANAGEMENT PLAN 

 

9.1 PURPOSE OF EMP 

The purpose of the Environmental Management Plan (EMP) is to ensure environmental impacts 

are identified and mitigated during all the phases of a project. The EMP also offers 

recommendations on how to mitigate possible negative impacts of the project activities. 
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 The EMPs cover the construction, operational as well as decommissioning phases of the projects. 

The EMP has been developed with project knowledge and information available to date. As 

project proceeds and scheduling plans are developed, components of the EMP might require 

amending. This is therefore a working document, which can be updated whenever new 

information is received or site conditions change. However, it gives a general guideline.  The 

EMPs specifies the possible impact of project activities and how they are to be mitigated. It also 

apportions roles and responsibilities of various actors and the timeframe. 

 The EMP for decommissioning is outlined in Chapter 10       Table 9.1 presents the EMP for 

construction phase while Table 9.2 is the EMP for operational phase. 
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TABLE 9.1 ENVIRONMENTAL MANAGEMENT PLAN FOR  CONSTRUCTION PHASE 

Project activity Anticipated impact Management and Mitigation Monitoring 

Timeframe  

Actors  Monitoring indicators  

Intent to  

Re –initiate 

mining activities 

Possible impacts on the 

natural and human 

environment 

Get appropriate licenses from   

-Department of mines 

-WRA 

-NEMA 

 

As urgently as 

possible 

Proponent -No initiation of mining 

activities without necessary 

licenses 

 Intrusion by unauthorized 

persons and livestock 

Fence the project site to keep off 

unauthorized persons and 

livestock 

Throughout 

construction and 

operational phase 

Proponent A visible permanent fence 

around the project area 

Constructing the 

camp site 

Pollution of River Isiukhu 

through surface water 

runoff of excavated soils 

Construct the project at least 100 

meters from River Isiukhu.  

The project should 

be located not less 

than 100 meters 

from River 

Isiukhu. 

Proponent No increase in river 

turbidity 

No significant increase in 

river coloration 

Excavation  and 

removal of top 

soil  before the 

excavation of 

rock  

Risk of   increased 

loosening of soil leading 

to erosion. 

Confine removal of top soil to 

project site and Reduce 

unnecessary truck movement. 

Throughout  during 

construction and 

operational phase 

Proponent No deposit of top soil on 

earth surface. 

Solid waste 

management 

Disposal of empty fuel 

cans polythene paper 

bags. 

-No dumping of solid wastes in 

the open. Solid wastes e.g. 

empty jerry cans, polythene 

paper bags metallic rods  should 

be removed and recycled. 

However, through a legal notice, 

Throughout the 

entire contract 

period  

Proponent No waste at work sites 

except in approved sites. 

Wastes should then be 

recycled 
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use of polythene papers has been 

banned in Kenya 

 

  Wherever possible, Solid waste 

should be recycled, re-used and 

utilized in an environmentally 

acceptable manner. e.g. empty 

oil cans  

Weekly 

Inspections and 

recording  

 

Proponent 

 

Lack of solid wastes loads 

at the site area 

  
 

A Waste Management Plan to be 

developed to handle temporary 

storage, transport and disposal 

of hazardous waste that may 

potentially pollute water 

resources. E.g. petroleum and oil 

products used by the machinery 

 

Throughout the 

construction period 

Proponent 

To liaise 

with CGK 

 

No poor disposal of oil and 

petroleum products 

  Wetting of unpaved areas and 

the entire work place  

Daily inspection 

and reporting 

Proponent 

 

Lack of complaints  

Reports / log book entries   

Use of Machinery 

and bulldozers to 

clear the grass 

vegetation. 

Nuisance to the cool 

ambient. Noise pollution 

and excessive vibrations 

Use equipment that has low 

noise emissions as  

Proper use of machinery & 

equipment as stated by 

manufacturers & as indicated in 

user manuals.  

-get license to emit noise 

Throughout Proponent 

 

Lack of complaints by 

neighboring  

community 

Reports / log book entries    

-get license to emit noise  

  Use equipment that is properly 

fitted with noise reduction 

devices such as mufflers. 

Daily inspection of 

the machinery  

 

Proponent 

 

 

Lack of complaints  

Reports / log book entries   

Get license to emit 

noise 
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-get license to emit noise  

   workers operating equipment 

that generate noise should be 

equipped with noise protection 

equipment  e.g. ear mufflers 

Monthly  Proponent 

 

 

Lack of medical 

complications by the 

workers  

Staff Bathing and 

washing of 

equipment 

Waste water generation. 

Direct waste water to pit 

latrines.  

Provide pit latrines for workers. 

. Pour sparingly waste water site 

area to reduce dust. 

Daily inspection 

and reporting 

Proponent 

 

Maintenance of good 

quality of water down 

stream  

Transportation 

equipment , to the 

project site  

Possible cases of 

accidents 

Adequate and approved road 

signs  and bumps should be 

erected to warn road users of the 

project activities to reduce speed 

near the entrance roads 

Daily inspection 

and supervision 

Proponent 

 

 

Lack of public complains 

Minimal Number of 

accidents recorded in the 

area  

  The movement of equipment 

(trucks) during the construction 

on the site should be limited to 

the working hours, 8:00 am - 

4:30 pm per day. 

Daily inspection 

and supervision 

Proponent 

 

 

Lack of public complains 

Occupational 

health and safety  

Impact on health of the 

workers  

Ensures workers health and 

safety through awareness 

campaign and provision of 

appropriate PPE(Helmets, Nose 

and Mouths masks, Overalls, 

earplugs, if welding  will be 

undertaken, protective goggles, 

industrial footwear, first Aid 

Kit, Fire extinguishers and 

Weekly inspection 

of safety kits  

 Proponent 

 

Minimal  cases  of health 

related complications 

 

Minimal incidents of Public 

complains  

Lack of accidents at work 

place  
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training of workers to use them. 

Gloves for those painting. 

 Injuries on workers Avail first aid Box. Train staff in 

administration of first aid 

Throughout Proponent 

 

No cases of unattended 

employees in case of 

injuries 

  Insure staff for compensation in 

case of injuries leading to 

incapacitation.  

Throughout proponent No cases of employees 

lacking medical care  in 

case of accidents or 

sickness 

  Training of all workers in Safety 

Health and Environment (SHE)  

Holding workshops 

and seminars for 

workers  

  

Obnoxious gases: 

SOx, NOx, CH4, 

CO2   Dust 

Breathing & chest 

problems to workers 

Maintaining machineries at 

manufacturers specifications , 

provide workers with PPE 

Weekly Proponent 

   

 

Lack of complaints  

Reports / log 

Spillage of oil & 

petroleum 

products 

Contamination of soils   Use of saw dust to soak spilt oil 

& removal of same to designed 

disposal sites 

 

Weekly Proponent 

   

 

Minimal incidents of 

polluted soils & water 

bodies 
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TABLE 9.2 ENVIRONMENTAL MANAGEMENT PLAN FOR  OPERATIONAL PHASE 

Project activity Anticipated 

impact 

Recommended   Mitigation Measures Monitoring 

Timeframe  

Actors  Monitoring 

indicators  

Underground 

horizontal mining  

Risk of collapsing 

mining tunnels 

Explore possibility of adopting Reinforce 

the Mines by supporting the tunnels using 

concrete  stands or metal rods instead of 

wooden planks 

. 

Throughout -Proponent 

-Project    

manager 

Minimal or no cases 

of collapsing 

underground mines 

 Reduced oxygen 

levels as miners go 

deeper into the 

mine. This may 

lead to asphyxia 

The  Proponent should pump oxygen using 

compressors so that miners don’t suffer 

from lack  of oxygen (asphyxia) 

Throughout -Proponent 

-Project 

Manager 

No cases of miners 

getting choked for 

lack of oxygen 

Prevention of 

intrusion by 

unauthorized 

persons or 

livestock 

Intrusion by 

unauthorized 

persons and 

livestock 

Fence the project site to keep off 

unauthorized persons and livestock 

Throughout 

construction 

and 

operational 

phase 

-Proponent 

-Project  

manager 

A visible permanent 

fence around the 

project area 

Project activity Potential or 

existing negative  

impacts 

Recommended Mitigation Measures Monitoring 

Timeframe  

Actors  Monitoring 

indicators  

Solid waste 

management 

Disposal of empty 

fuel cans 

-No dumping of solid wastes in the open. 

Solid wastes e.g. empty jerry cans 

Throughout 

the entire 

1-Proponent No waste at work 

sites except in 
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polythene paper 

bags. 

,polythene paper bags metallic rods  should 

be removed and recycled 

 

contract 

period  

2 project 

manager 

approved sites. 

Wastes should then 

be recycled 

 

  solid wastes  should be disposed of in bins. 

Liaise with CGK to have the wastes 

disposed of in designated areas.   

Wherever possible, Solid waste should be 

recycled, re-used and utilized in an 

environmentally acceptable manner. E.g. 

empty oil cans 

Weekly 

Inspections 

and 

recording  

 

1-Proponent 

2 -project     

-Manager 

Lack of solid 

wastes loads at the 

site area 

  
 

A Waste Management Plan to be developed 

to handle temporary storage, transport and 

disposal of hazardous waste that may 

potentially pollute water resources. E.g. 

petroleum and oil products arising from use 

of generators and lorries transporting the 

gold ore from the mine to the proposed 

Gold Vat processing plant.  
 

Throughout 

the 

construction 

period 

1-Proponent 

 Project 

Manager 

No poor disposal of 

oil and petroleum 

products 

Noise pollution 

from use of 

generators , 

compressors and 

Crusher 

Nuisance to the 

cool ambient. 

Noise pollution 

and excessive 

vibrations 

Use equipment that has low noise 

emissions as  

Proper use of machinery & equipment as 

stated by manufacturers & as indicated in 

user manuals.  

-get license to emit noise 

-Limit  use of blasts and explosives 

Throughout 1-Proponent 

2 –project 

Manager 

 

Lack of complaints 

by neighboring  

community 

Reports / log book 

entries    

-get license to emit 

noise  
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  Use equipment that is properly fitted with 

noise reduction devices. 

-get license to emit noise from the CGK 

Daily 

inspection 

of the 

machinery  

 

1-Proponent 

2 –project  -

Manager 

 

Lack of complaints  

Reports / log book 

entries   

Get license to emit 

noise 

 

   workers operating equipment that 

generates noise should be equipped with 

noise protection equipment  

Monthly  1-Proponent 

2 –project  -

Manager 

 

Lack of medical 

complications by 

the workers  

Sanitary facilities 

for workers 

 Provide  VIP   pit latrines for workers at a 

ratio of 1:10. 

. 

throughout -Proponent 

–project  -

Manager 

 

No cases of poor 

disposal of human 

waste  

Staff Bathing and 

washing of 

equipment 

Waste water 

generation. Direct 

waste water to pit 

latrines. Or  

Provide adequate bathrooms for employees Daily 

inspection 

and 

reporting 

1-Proponent 

2 –project  -

Manager 

Maintenance of 

good quality of 

water down stream  

Transportation 

equipment , 

materials,  tailings 

to the project site 

and also of 

extracted gold 

bullions 

Possible cases of 

accidents 

Provide adequate and approved road signs  

and bumps should be erected to warn road 

users of the construction activities to 

reduce speed near the entrance roads 

Daily 

inspection 

and 

supervision 

1-Proponent 

2 –project  -

Manager 

 

Lack of public 

complains 

Minimal Number of 

accidents recorded 

in the area  

  The movement of equipment (trucks) 

during the construction on the site should 

Daily 

inspection 

1-Proponent Lack of public 

complains 
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be limited to the working hours, 8:00 am - 

4:30 pm per day. 

and 

supervision 

2 project  -

Manager 

 

Occupational 

health and safety  

Impact on health 

of the workers  

Ensures workers health and safety through 

awareness campaign and provision of 

appropriate PPE(Helmets, Nose and 

Mouths masks, Overalls, earplugs, 

protective goggles, industrial footwear, 

first Aid Kit, Fire extinguishers and 

training of workers to use them. Gloves for 

those painting. 

Weekly 

inspection 

of safety 

kits  

 1-

Proponent 

2 –project -

Manager 

 

Minimal  cases  of 

health related 

complications 

 

Minimal incidents 

of Public complains  

Lack of accidents at 

work place  

 Injuries on 

workers 

Avail first aid Box. Train staff in 

administration of first aid 

Have at least three first aid kits which are 

well stocked  

throughout proponent 

project 

manager 

No cases of 

unattended 

employees in case 

of injuries 

  Insure staff for compensation in case of 

injuries leading to incapacitation. This is as 

per the mining act 2016 

throughout Project 

manager 

proponent 

No cases of 

employees lacking 

medical care  in 

case of accidents or 

sickness 

  Training of all workers in Safety Health 

and Environment (SHE)  

Holding 

workshops 

and 

seminars for 

workers  

Proponent 

Project 

manager 

No cases of workers 

who have not been 

trained 
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Obnoxious gases: 

SOx, NOx, CH4, 

CO2   Dust 

Breathing & chest 

problems to 

workers 

Maintaining machineries at manufacturers 

specifications , provide workers with PPE 

Repairs and services machinery when 

breakdown occurs 

Weekly 1-Proponent 

2 –project 

manager    

    

Lack of complaints  

Reports / log 

Spillage of oil & 

petroleum 

products 

Contamination of 

soils   

Use of saw dust to soak spilt oil & removal 

of same to designed disposal sites 

 

Weekly 1-Proponent 

2 –project 

manager    

 

Minimal incidents 

of polluted soils & 

water bodies 

Total      
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Project activity Main Anticipated 

impact 

Recommended  mitigation measures Monitoring 

timeframe 

Responsible 

Actors 

Monitoring indicators 

Operating gold ore 

crushing  

machinery 

 

Increase in the risk 

of hearing 

impairment 

because of the 

noise pollution   

from the crusher 

machine 

Maintain machinery at Manufacturer’s 

specification 

Equip personnel with ear plugs/muffles   

Throughout 

the 

operational 

phase. 

- 

1-Proponent 

    project -

Manager 

 

No machine operator 

without ear muffler and/or 

ear plugs 

-No production of 

unspecified/unusual 

excess noise by machinery 

 Dust emission 

during  gold ore 

crushing 

Use PPE for the employees. These include 

overcoats, head gear, nose mask gloves and 

goggles 

Throughout 

operational 

phase 

-Proponent 

-Project  

manager 

No cases of 

employees/workers 

operating machinery 

without PPE 

Running of 

generators and 

equipment  to 

provide energy and 

equipment 

Noise pollution 

and vibrations 

& 

Nuisance to the 

cool ambient. 

Likelihood of  

injuries to 

livestock and the 

local community 

caused by 

explosives 

Get permit for Noise generation from CGK 

and Use equipment that has low noise 

emissions. 

Maintain equipment to manufacturer’s 

specifications 

Throughout 

 

 

 

Throughout 

 

 

 -Proponent 

-project 

manager 

 

 

-Proponent 

-Project  

manager 

Lack of complaints by 

neighboring community 

Reports / log book entries   

Solid Waste 

Disposal 

Soil and Water 

Contamination 

Solid waste e.g. oil containers, polythene 

paper bags and metallic rods should be 

recycled, re-used and utilized in an 

environmentally acceptable 

Weekly 

Inspections 

and recording  

 

-Proponent 

-Project  

manager 

No waste at work sites 

except in approved and 

marked locations 
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Manner 

Surface water 

runoff   

Washing of gold 

mined 

underground ore 

by surface water 

runoff into River 

Isiukhu  

Proponent to plant a belt of reeds between 

the river and the leaching facility. Reeds are 

known to naturally detoxify wastes 

Throughout 

the 

operational 

phase 

-Proponent No serious cases of 

surface water runoff into   

River Isiukhu in case of 

heavy downpour.  

No cases of dying aquatic 

life. No significant change 

in river water coloration, 

odor or taste. 

  

Sewerage and 

Human waste 

disposal 

Disposal of human 

waste 

Provide proper and hygienic pit latrines 

should be constructed. The pit latrines  

should be emptied by  approved  exhaust 

service providers 

Construct 12 VIP latrines. Provide adequate 

water for hygiene 

When 70% 

full 

Throughout 

operational 

phase 

 

1-Proponent 

2-  project 

Manager 

 

No poor disposal of 

human wastes 

-No human waste odor or 

stench 

 Accumulation of 

recyclable wastes 

Proponent encouraged to recycle, reuse and 

reduce usage of non-recyclable wastes. He 

should also ensure careful disposal of non-

Weekly 

inspection and 

reporting 

-Proponent 

Project 

manager 

No careless disposal of 

recyclable and non-

recyclable waste 
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recycled wastes into a  designated municipal 

waste collection areas 

Solid Waste 

Generation 

Impact on Ecology  Waste bins should be strategically placed 

within the gold ore crushing area and camp 

site.   

Weekly 

inspection 

.-Proponent 

Project 

manager 

 

Waste disposal 

documentation and 

tracking 

 Filled up waste 

bins 

Waste bins should be emptied regularly to 

prevent overfilling. 

Weekly 

inspection and 

reporting 

-Proponent 

Project 

manager 

No poor disposal of waste 

except in approved and 

marked locations. 

Transportation of 

purified gold from 

the site to the 

warehouse or 

market 

 

Potential for road 

accidents through 

speeding 

Adequate and appropriate road signage 

should be erected before reaching the 

project site to warn road users of livestock 

and wildlife prevalence in the area.  Bumps 

should also be erected along this road to 

minimize speeding trucks which may cause 

accidents.   

This should be done in with the approval 

and technical input from the Ministry of 

housing and infrastructure development 

 Daily 

inspection and 

supervision 

 1-Proponent 

2 -CGK   

Project 

manager 

Lack of public complaints 

and Road Accidents. 

Reduced Number of 

accidents recorded in the 

area 

  Induct new workers on Occupational Safety 

and Health 

Regularly  Proponent  



 

 

ENVIRONMENTAL IMPACT ASSESSMENT STUDY REPORT FOR PROPOSED UNDEGROUND  GOLD ORE MINING IN ROSTERMAN 

VILLAGE, SHIRERE WARD LURAMBISUB-COUNTY, KAKAMEGA COUNTY 

 

 

 

86 

Holding workshops and seminars for 

workers 

Training of all workers on  

-Occupational Safety ,Health and 

Environment (SHE) 

project 

manager 

DOSH 

Control of storm 

waster  

Rainwater run off 

washing excavated 

materials and solid 

wastes  

downstream into 

River Isiukhu  

Proponent to dig out trenches to trap surface 

water runoff . 

Proponent to plant a belt of reeds between 

the river and the mine. Reeds are known to 

naturally detoxify wastes 

Throughout 

the 

operational 

phase 

-Proponent No cases of  surface  

contamination of  

River Isiukhu.  

No cases of dying aquatic 

life. No significant change 

in river water coloration, 

odor or taste. 

 

 Fire accidents Training of all employees and on 

Firefighting drills and use of Fire 

Extinguishers & evacuation procedures in 

addition to ensuring that there are adequate 

emergency fire exits and conducting fire 

drills. 

Once a year 

 

1-Proponent 

2 -project 

Manager 

Minimal  number fire 

accident victims & 

incidents 

 Fires  accidents 

either due to 

generators failure 

or ignition of fuel  

 

Ensure   proper maintenance of generators 

and machinery. No smoking or cooking 

allowed at the work place. 

Monthly 

 

1-Proponent 

2 - project  -

Manager 

Minimal Incidents of fire 

accidents due to electric 

faults. 
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Enforcement of 

Safety Guidelines 

and Regulations 

All safety 

guidelines to be 

followed 

All Workers must be sensitized on safety 

guidelines 

Ensure that health and  safety is ensured at 

all times 

 Ensure all safety guidelines are followed 

- throughout 

  

Project  

Manager 

-Inspectors 

from DOSH    

-Inspectors  

from 

directorate of 

mines and 

geology 

Minimal or no incidents of 

accidents 

 Accidental 

Ingestion of 

chemical residues 

by staff 

No eating of food or consuming alcohol 

while operating machinery on site 

throughout Proponent 

project 

manager 

No cases of  l  food 

contamination due dust 

and wastes generated from 

the mining activities 

Record keeping Lack of proper 

record keeping 

Proponent to keep a proper record of 

accidents and incidents.  

 

A record of estimated amount of ore 

extracted 

 

A record of Estimated amount of water 

pumped out from the mine. 

  

 Throughout 

the 

operational 

phase 

 

Proponent 

project 

manager 

-Department 

of  

 mines and 

geology 

 CGK through 

its ministry of 

Environment 

Availability of a record of 

quantity of gold extracted. 

Sharing of this 

information between the 

proponent, department of 

mines and geology  and 

CGK  
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Ensure that a proper record of extracted and 

purified gold is kept. The record should be 

shared between the proponent and the 

department of mines and geology. The 

proponent should pay royalties calculated 

by the Department of mines and geology 

from the extracted gold granules.  10% of 

royalties to be surrendered to support 

community projects. While 20% of royalties 

to be remitted to the CGK. Finally, the 70% 

of all royalties forwarded to the National 

government. All these remittances are as 

established by the mining act 2016.   

-Local 

community 

leaders 

Approval of  

licenses 

Has applied for 

requisite licenses 

Registration of the Mine with the directorate 

of Occupational Safety & Health as a work 

place and annual renewal  

Renew mining license every six months 

Renew 

License every 

year 

Yearly and as 

necessary 
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9.2 Environmental Monitoring and Audits 

 

Environmental monitoring and audits are essential in a Project’s life span as they are conducted 

to establish if project implementation has complied with set environmental management standards 

for Kenya as spelt out in EMCA 1999 and the Environmental (Impact Assessment and Audit) 

Regulations 2003. Environmental monitoring and audit are to be conducted to ensure that 

identified potential negative impacts are mitigated during the project’s life span. Reports are to be 

made based on the outlined EMP plan. The Environmental audits should be submitted to NEMA 

annually. 

CHAPTER 10: DECOMISSIONING, PROJECT CLOSURE & SITE REHABILITATION 

Decommissioning is an important phase in the project cycle and comes last to wind up the 

operational activities of a particular project. It refers to the final disposal of the project and 

associated materials at the expiry of the project lifespan. In such a case a proper process of project 

closure and rehabilitation of the derelict environment needs to be executed. This is expected to 

occur after all the gold ore has been exhausted from the mine.  The proponent is advised to inform 

the surrounding community that he is about to close the project.  

If such a stage is reached, the proponent needs to remove all materials resulting from the 

demolition/ decommissioning from the site. The following should be undertaken to restore the 

environment. 

 Get the advice of a geologist on how to backfill the mine hole and ensure stability of the 

ground. . 

 Fence and sign post the mine until stabilization occurs.  

 The site should be well landscaped by flattening the mounds of soil and  planting indigenous 

trees and shrubs 

 All the equipment and metallic parts should be removed from the site 

 Fence and signpost unsafe areas until natural stabilization occurs 

He should also involve the community in rehabilitating the environment. In doing this he is advised to 

take soil and water samples for testing to see the extent to which the soil and water may have been 

contaminated by the chemicals that he used in the project. Testing can be done by KALRO. He will 

be advised on how to neutralize any such chemical residues.  
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TABLE 10.1 ENVIRONMENTAL MANAGEMENT PLAN FOR  DECOMMISSIONING PHASE 

Legal Framework 

Guiding 

Decommissioning 

Expected Negative 

Impacts 

Recommended Measures Responsible Party 

Occupational Health 

& Safety Act 2007. 

 

All employees 

undertaking 

decommissioning must 

be provided with PPE 

Decommissioning should be undertaken with minimal destruction of 

building materials for re-use elsewhere. E.g. stone, iron sheets, timber-

-Use of an integrated solid waste management system i.e. through a 

hierarchy of options.-Wastes generated as a result of facility 

decommissioning activities will  be disposed of  

 

Proponent 

2 -  Mine  -Manager 

3 decommissioning engineer 

 

 County Government 

Act 2012 

Public Health Act 

 -in compliance with standard waste management procedures. 

-The contractor will select disposal locations and the local council 

based on the properties of the particular waste generated. 

Proponent 

3 decommissioning engineer. 

EMCA 1999 

Mining act 2016 

Vegetation disturbance 

Land deformation: soil 

erosion, drainage 

problems 

-Backfill the open mine using the technical expertise of  a geologist to 

ensure that the ground is fully stable 

-Implement an appropriate re-vegetation programme to restore the site 

to its original status. Unless land is to be utilized for another activity 

subject to fulfilling all other requirements. All open pits should be 

refilled with soil and indigenous vegetation planted. 

-During the vegetation period, appropriate surface water runoff controls 

will be taken to prevent surface erosion; 

-Monitoring and inspection of the area for indications of erosion will be 

conducted and appropriate measures taken to correct any occurrences; 

Proponent 

3 decommissioning engineer 
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-Fencing and signs restricting access will be posted to minimize 

disturbance to newly-vegetated areas; 

Public Health Act Removal of Septic 

Tank and filling up of 

Pit latrine. 

If poorly handled can 

lead to underground 

water contamination 

-Ensure the Public health department is involved in decommissioning 

of the septic tank. 

Proponent 

2 -    Mine  -Manager 

3 decommissioning engineer 

 

 Total Environmental and Logistical costs  for  Decommissioning 

Legal Instruments 

guiding 

Decommissioning 

Expected Negative 

Impacts 

Recommended Measures Responsible Party 

Occupational 

Health & Safety 

Act 2007 

Physical injuries  

and disabilities 

 

 

The safety of the workers should surpass all other objectives in the 

decommissioning of the project. They should be provided with PPE 

 

Proponent 

 

NSSF Act. 

 

 

Loss of income 

  

 

-Give gratuity where possible and recommend the workers to get 

employment opportunities elsewhere or start income generating activities. 

.Encourage those to join SACCOs while in employment to save enough to 

initiate income generating projects. 

-Contribution to NHIF/SHIF for those permanently employed 

1 Proponent 

2 -  Mine  -Manager 

3 decommissioning engineer 

 

 Loss of livelihood 

for members of the 

local community 

employed    

-Establish an alternative source of livelihood for the community around. 

E.g the excavated pits can be developed for aquaculture. 

1. Proponent 

2 - Mine  -Manager 

3 decommissioning engineer 
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CHAPTER 11: CONCLUSION 

11.0 CONCLUSION  

The proposed underground artisanal gold mining project will have numerous positive 

impacts as it has been outlined in the report.  The proponent has been advised on how to 

mitigate potential negative impacts of the project.  

However, generally the proponent has been advised to change the proposed project design. 

He needs first to carry out a detailed feasibility study and contract geologist to advice 

where the commercially viable gold ore are located and hence justify the investment in 

establishing the mines. The proponent is advised to use more durable and reliable iron 

beams to support the roofs and walls of the mines instead of using wooden planks.  

 He is also advised to keep a proper record of accidents and incidents. A record of all 

artifacts from the mine should also be kept and the same stored. Further all 

documentations concerning licensing, and technical capacity of its staff to undertake the 

project should be well kept. The rest of the recommendations have been exhaustively 

discussed in the body of this report. 

The neighboring community is in support of the project because they will derive social 

economic benefits from the project through employment and leasing of land Overall, the 

negative environmental impacts of this project can be better mitigated.  This report 

therefore recommends that this project be granted an Environmental Impact Assessment 

license by NEMA subject to fulfilling all other relevant legal and regulatory obligations. 

The proponent is also reminded to   carry out an Environmental Audit every 12 months 

after the Environmental Impact Assessment license has been granted. This EIA report thus 

recommends that the proponent be granted permission to proceed.  
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PROJECT STANDS  
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NOTICE 

THE PHYSICAL PLANNING AND LAND USE ACT 2019 

NOTICE OF COMPLETION OF PART DEVELOPMENT PLAN 
PDP No. W314/2024/01 – EXISTING SITE FOR GOLD MINNING 

 

NOTICE is hereby given that preparation of the above Part Development Plan is 

complete. 

 

The Part Development Plan relates to land situated within Kakamega Municipality, 

Kakamega County. 

Copies of the plan have been deposited for public inspection at the office of the County 

Director of Physical Planning, Kakamega and Municipal Manager’s Office Mumias 

Municipality. 

 

The copies so deposited are available for inspection free of charge by all persons interested 

at the above-mentioned offices between the hours of 8.00 am and 5.00 pm Monday to 

Friday. 

 

Any interested person(s) who wishes to make any representation in connection with or 

objection to the above Part Development Plan may send such representations or objections 

in writing to be received by the DEPARTMENT OF LANDS, HOUSING, URBAN 

AREAS AND PHYSICAL PLANNING, P.O. BOX 36-50100, Kakamega within sixty 

days (60) from the date of this notice and any such representation or objection shall state 

the grounds on which they are made. 

 

 

Dated: 25th June 2024 

 

HON. DR MARIAM B. O. BARASA 

CECM 

Department of Lands, Housing, Urban Areas and Physical Planning 

Kakamega County 
 

  

 

APPENDIX   II:  CONSENT FROM THE MINISTRY OF LABOUR & SOCIAL 

PROTECTION AND COUNTY GOVERNMENT OF KAKAMEGA   GRANTING 
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PERMISSION TO PROPONENT TO UNDERTAKE MINING ON THE LAND 

 

 APPENDIX III: NEMA EIA/ EA PRACTISING LICENSE FOR LEAD EXPERT    
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APPENDIX IV: NEMA PRACTISING LICENSE FOR FIRM OF XPERTS  
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APPENDIX V: CERTIFICATE OF INCORPORATION FOR STONES OF 

WEALTH LIMITED   
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APPENDIX VI: APPROVED TERMS OF REFERENCE FOR 

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT FOR THE 

PROPOSED NDERGROUND ARTISINAL MINING IN ROSTERMAN, 

KAKAMEGA COUNTY REF: NEMA/TOR/5/2/666  

 

APENDIX VI: SOME OF THE COMMENTS DURING PUBLIC 

PARTICIPATION 
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APPENDIX   VII:  MOU BETWEEN CGK AND SOW TO UNDERTAKE THE 

UNDERGROUND GOLD ARTISANAL MINING PROJECTS     
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APPENDIX   VIII:  MOU BETWEEN KAVOREC (MINISTRY   OF LABOUR 

AND SOCIAL PROTECTION) AND SOWL TO UNDERTAKE THE 

UNDERGROUND GOLD ARTISANAL MINING PROJECTS      
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APPENDIX VIII:  WATER ANALYSIS
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APPENDIX VII: ATTENDANCE LIST AND MINUTES DURING PUBLIC 

PARTICIPATION PROCESS 
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APPENDIX VIII: WATER QUALITY MANAGEMENT & CO-ORDINATION 

REGULATIONS 2006 

STANDARDS FOR EFFLUENT DISCHARGE INTO PUBLIC SEWERS 

 (FIFTH SCHEDULE(r.13) 

PARAMETER Maximum levels permissible 

Suspended solids (mg/L) 250 

Total dissolved solids (mg/L) 2000 

Temperature 0C 20 - 35 

Ph 6-9 

Oil and Grease (mg/L) -where conventional treatment 

shall be used 10 

Oil and Grease (mg/L)- where ponds is 5 

a final treatment method  

Ammonia Nitrogen (mg/L) 20 

Substances with an obnoxious smell Shall not be discharged into the sewers 

Biological Oxygen Demand BOD5 days at 20 oC (mg/L) 500 

Chemical Oxygen Demand COD (mg/L) 1000 

Arsenic (mg/L) 0.02 

Mercury (mg/L) 0.05 

Lead (mg/L) 1.0 

Cadmium (mg/L) 0.5 

Chromium VI (mg/L) 0.05 

Chromium (Total) (mg/L) 2.0 

Copper (mg/L) 1.0 

Zinc (mg/L) 5.0 

Selenium (mg/L) 0.2 

Nickel (mg/L) 3.0 

Nitrates (mg/L) 20 

Phosphates (mg/L) 30 

Cyanide Total (mg/L) 2 

Sulphide (mg/L) 2 

Phenols (mg/L) 10 

Detergents (mg/L) 15 

Color Less than 40 Hazen units 

Alkyl Mercury Not Detectable (nd) 

Free and saline Ammonia as N (mg/L) 4.0 

Calcium Carbide Nil 

Chloroform Nil 

Inflammable solvents Nil 

Radioactive residues Nil 

Degreasing solvents of mono-di-trichloroethylene type Nil 
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