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1.0 INTRODUCTION 

1.1 Project background
The proponent secured World Bank funding for the proposed Improvement
project through which it proposes to construct drainage systems in Ol Kalou
Municipality.
The proposed project will involve;

a)  Expanding  the  diameter  of  existing  drains  and  lining  them with
concrete (so they can carry more storm water away from the urban
areas);
b) Constructing new open channel drains throughout the urban area;
c) Rehabilitating existing open channel drains; and
d) Routing storm water into the rivers and dams by means of outfalls
drains i.e. pipelines that discharge storm water into the river.

The proposed project will manage flood related disasters such as death and
water borne diseases. Further, this will directly be translated into amounts of
money saved by investors in terms of property and lives and the economy at
large.  The  Proposed  projects  fall  under  the  category  of  'Urban
Development’ and further under the general provisions of second schedule
of  the  EMCA  1999  enacted  in  2015.  The  act  requires  that  an  EIA  is
undertaken  for  proposed  activities  that  are  likely  to  have  a  significant
adverse impact on the environment.

The  World  Bank  has  an  Operational  Policy  on  Environmental  Assessment
(World  Bank,  1999)  which  mandates  an environmental  and social  impact
assessment for all projects that might have a significant negative impact on
the environment, so that problems can be tackled early in the project phase. 

1.2 Project justification and benefits
The main aim of construction of storm water drainage systems in Ol kalou
selected is to enhance preparedness for flood disaster.

1.3 Objectives of the EIA
This  ESIA  assessment  has  been  conducted  in  compliance  with  the
Environmental Impact Assessment Regulations as outlined under the Gazette
Notice  No.  31  &  32  of  2019  the  Environmental  Management  and
Coordination  Act  (EMCA)  Amendments,  Regaulations,  2019 of  Kenya.  The
Environmental & Social Impact Assessment (EIA) is expected to achieve the
following objectives:

 To identify all potential significant environmental and social impacts of
the proposed project and recommend measures for mitigation.
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 To assess and predict  the potential  impacts during site preparation,
construction and operational phases of the project.

 To verify compliance with environmental regulations.
 To generate baseline data for monitoring and evaluation of how well

the mitigation measures will be implemented during the project cycle.
 To allow for public participation.
 To give an Environmental Management Plan to mitigate the identified

impacts so as to ensure sustainability of the proposed project.
 To recommend cost effective measures to be implemented to mitigate

against the expected impacts.

1.4 ESIA approach methodology
The  systematic  investigative  and  reporting  methodology  specified  for
conduct of Project
Report  Studies  (Legal  Notice  101  of  EMCA)  was  adopted  in  this  Study.
Baseline data on project design was generated through discussion with the
client  and  review  of  project  documentation.  Opinions  formed  were
revalidated through field  work entailing  site  investigations  and interviews
with potentially affected people and secondary stakeholders.

To  identify,  predict,  analyze  and  evaluate  potential  impacts  that  may
emanate from the project, diverse study methods and tools including use of
checklists,  matrices, expert opinions and observations were employed. An
Environmental  Management and Monitoring Plan comprising of  an impact
mitigation  plan  and  modalities  for  monitoring  and  evaluation  were  then
developed to guide environmental management during all phases of project
development.
Once approved by the proponent,  NEMA and the World Bank,  the Project
Report will be disclosed as required.
Consequently, this report provides the following; 

 The  location  of  the  project  including  the  physical  environment  that
may be affected by the project’s activities.

 The  activities  that  shall  be  undertaken  during  the  project  design,
construction, operation and of the project

 The materials to be used, products and by-products including waste to
be generated by the project and the methods of disposal.

 The  potential  environmental  and  social  impacts  of  the  project  and
mitigation measures to be taken during and after the implementation
of the storm drain construction project.
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 An action plan for prevention and management of possible accidents
during the project cycle

 A  plan  to  ensure  the  health  and  safety  of  the  workers  and  the
neighbouring communities

 Any other information that the proponent may be requested to provide
by NEMA

This  report  also seeks to ensure that  all  the potential  environmental  and
social  impacts  are  identified  and  that  workable  mitigation  measures  are
adopted. The report also seeks to ensure compliance with the provisions of
the EMCA 2015, Environmental (Impact Assessment and Audit) Regulations
2003  as  well  as  other  regulations  and  World  Bank  safeguards  policies.
Finally,  a comprehensive Environmental  Management and Monitoring Plan
(EMP) is mandatory for a project of  this nature to ensure monitoring and
mitigation of negative environmental and social impacts during the different
phases of the project.

1.5 Scope of works
The scope of works for the proposed project will include but not limited to

i. Excavation, backfilling and reinstatement
ii. Concrete works and structures
iii. Storm drainage works
iv. Building and miscellaneous works
v. Any other works as instructed by the Engineer and/or as specified in
this document

1.6 Project description
The proposed construction of drainage system will cover the entire Olkalou
municipality  and  will  involve  construction  and  maintenance  (during  the
defects liability period) of approximately entire drainage system in Olkalou
municipality water lines of various sizes and other auxiliary works.
The  works  shall  include  procurement  of  all  materials  and  labour,
construction,  testing,  commissioning  and  maintenance  during  the  defect
liability period.
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2.0 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

2.1 Environmental Policy Framework
2.1.1The National Environmental Action Plan (NEAP) 1994
According to this plan, it’s recognized that the development projects on the
environment i.e. industrial, economic and social development programs that
do not take care of environmental considerations in their operations are not
sustainable. Under the NEAP process, EIA was introduced and among the key
targets  recognized  were  the  industrialists,  business  community  and  local
authorities.

2.1.2The National Water Resources Management Policy (1999)
It  enhances  the  systematic  development  of  water  resources  for  all  the
sectors in promotion of the country’s socio-economic development. It also
recognizes  the  by-products  of  these  developments  as  wastewater  and
therefore calls for development of appropriate sanitation systems to protect
the people’s health and water resources from institutional pollution.

It  is  therefore  imperative  that  these  activities  be  accompanied  by
appropriate waste management plans. The policy also recommends that all
such  developments  should  undergo  comprehensive  EIA  that  will  provide
measures to protect environment and people’s health in the neighbourhood
of the project including the downwind communities. As its predecessor, the
EMCA (1999) calls for annual Environmental Audits (EA) to ensure continuous
implementation of Environmental Management Plans (EMP) proposed in the
EIA and any other recommendations and issues arising. The policy requires
that those who pollute water bodies must pay the full cost of remediation of
the contaminated water; in tandem with the “Polluter Pays Principle.”

2.1.3Sessional paper No. 6 (1999)
Policy  guidelines  on  environment  and  development  –  the  key  policy
objectives of this paper includes:

 Ensuring  that  all  development  projects  at  the  inception  stage  and
programs, as well as policies consider environmental considerations.

 Ensuring  that  an  EIA  report  is  prepared  for  any  undertaking  or
development project before implementation.

 Coming up with effluent treatment standards that will  conform with
acceptable health guidelines It’s important to note that issues of waste
water management and human settlements are given prominence and
therefore, the policy recommends re-use and recycling of residues i.e.
waste water, use of low waste generation technologies and increasing
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public awareness on benefits of a clean environment. It also recognizes
the role of stakeholders in all these initiatives within their localities.

 The  paper  encourages  better  planning  in  rural  and  urban  areas  in
provision of needs i.e. water, drainage system, waste disposal facilities
et al.

2.2 Overview of relevant legislation
The EIA for this project is conducted in accordance with the requirements of
the Environmental Management and Co-ordination Act, No. 8 of 1999 with
2015  amendments  and  the  Environmental  (Impact  Assessment  and Audit
Regulations, 2003) and enacted in 2009 Legal Notice No.101. In addition, the
study  takes  into  account  other  legislation  related  to  the  project.  These
include:  the Water Act 2016, the Public  Health Act Cap 242, the Physical
Planning  Act,  the  County  Government  Act  2012,  and  the  World  Bank
guidelines on EIA procedures.

For a long time, legal provisions touching various aspects of environmental
protection and management were scattered in 77 different statutes. This set
up did not offer adequate protection of the environment mainly due to weak
legal and institutional framework and conflicts between the various Statutes
and  sectors.  In  (1999),  a  Bill  to  provide  for  the  establishment  of  a
comprehensive legal and institutional framework for the management and
protection of the environment was enacted into law as the Environmental
Management and Co-ordination Act, 1999 and received Presidential assent
on  6th  January,  2000.  This  Act  has  addressed  the  shortcomings  of  the
previous  legislation  in  that  it  has  instituted  controls  and set  up effective
institutions.

2.2.1The Environmental  Management and Co-ordination Act, 1999
(Amended 2019)
The main objective of EMCA (1999) with 2019 amendments and the related
Regulations is to provide for the establishment of an appropriate legal and
institutional  framework  including  procedures  for  the  management  of  the
environment  in  Kenya.  The  Act  further  aims  to  improve  the  legal  and
administrative co-ordination of the diverse sectoral initiatives in the field of
environment  so  as  to  enhance  the  national  capacity  for  its  effective
management. In addition Act seeks to harmonize all the 77 sector specific
legislation  touching  on the environment  in  a  manner  designed  to  ensure
protection of the environment. This is  in line with national objectives and
sustainable  development  goals  enunciated  in  Agenda  21  of  the  Earth
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Summit.  As  such,  in  terms  of  environmental  management,  EMCA  (1999)
provides  a  and  an  appropriately  harmonized  legal  and  institutional
framework  for  the  handling  of  all  environmental  issues  in  Kenya  and
supersedes all sectoral laws.
Part  VI  of  EMCA (1999)  with  2019  amendments  makes  provision  for  the
carrying out of EIA.
It is mandatory for any person being a proponent of a project, to submit a
project  report  to  the  NEMA  in  a  prescribed  format.  After  perusing  the
proponent  report,  and the NEMA is  satisfied that  the proposed project  is
likely to have significant negative impacts in the environment, it will direct
the proponent  of  the project  to undertake at  his  or  her  own expense an
environmental  impact assessment study and prepare a report.  The NEMA
shall  publish such a report  and invite  comments  thereon from the public
before deciding to issue an environmental impact license. The NEMA, at any
time after issuing the environmental impact assessment license, may direct
the proponent to submit a fresh environmental impact study where there is
substantial change in the project or where environmental threats, not earlier
foreseen, have emerged.
Some key Sections of the Act relevant to the proposed project are:
• Section 3 – Entitlement to Clean and Healthy Environment.
The Storm Water Project shall be entitled to maintain a clean and healthy
environment  and  has  a  duty  to  safeguard  and  enhance  environmental
management in accordance with subsections 1, 2, 3, 4, and 5.
• Section 50 – Biological Diversity
The proposed Storm water project shall ensure that at the operation phases,
conservation of biological diversity shall be observed as prescribed in (a) to
(g) of this section
• Section 51 & 52 – Biological resources
The project shall enforce all measures to ensure conservation of biological
resources  both  in  situ  and  ex  situ  to  ensure  species  threatened  with
extinction are protected.

• General Maintenance
Maintenance  programme,  including  preventive  maintenance  where
appropriate,  shall  be  established at  the  proposed Storm water  project  to
maintain facilities in a condition that does not impair the safety, regularity or
efficiency of workers or vehicles at the proposed project.

• Section 78 – Air quality

11



The proponent shall enforce air quality standards and be maintained as per
NEMA’s Standard and Enforcement Review Committee requirements.

• Section 87 – Handling and Disposal of Wastes
The proponent shall adhere to the disposal of wastes requirement in such a
manner as not to cause pollution to the environment or ill health.

• Section 102 – Excess Noise
Noise during operation of  the project  especially  from the water pumps is
prohibited and shall be maintained to the desirable levels as is also pointed
out in Cap 394.

2.2.2The Environmental Impact Assessment and Audit Regulations
2003 with 2019 amendments
(Legal Notice No. 101)
• Regulation 24 – EIA licence: -  Environmental Impact License shall be
issued after the authority approves the study report under regulations 23,
and shall be issued in form.
• Regulation 28 – false or incorrect information: -Substantial change or
modification and when project poses an environmental threat or revelation
that  information  or  data  given  by  the  license  were  false,  incorrect  or
intended to mislead.
• Regulation 24 – Annual Environmental Audit:-  Annual environmental
auditing after presentation of an EIA study report shall be undertaken by the
licensee to ensure the implementation of environmental management plan is
audited on regular basis, an audit report submitted to NEMA annually and
ensuring that the criteria to audit is based on environmental management
plan developed during the EIA process or after the initial audit
• Regulation 40 - Monitoring changes after project implementation
Monitoring  by  NEMA  and  Lead  Agencies  shall  be  done  to  establish  any
possible changes in the environment and their possible impacts, immediate
and long term effects of its operations, identify and determine parameters
and  measurable  indicators  and  conduct  changes  that  occurred  after
implementation.

2.2.3Water Act, 2016
This is an Act of Parliament that provides for the regulation, management
and development of water resources, water and sewerage services; and for
other connected purposes. Section 9 of the Act states that, “every person
has  the  right  to  access  water  resources”.  The  Act  establishes  the  Water
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Resources  Authority.  The  Authority  is  charged  with  the  duty  and
responsibility  of  ensuring protection  and conservation of  water  resources.
This  function  includes  also  the  protection  and conservation  of  catchment
areas and ground water resources (sections 22 &23). 

Under section 63 of the Act every person in Kenya has the right to clean and
safe water in adequate quantities and to reasonable standards of sanitation
as stipulated in Article 43 of the Constitution. Section 70 (1) establishes the
Water  Services  Regulatory  Board whose principal  object  is  to protect  the
interests and rights  of  consumers  in  the provision  of  water  services.  The
board  licenses  water  services  providers  as  well  as  determining  and
prescribing national standards for the provision of water services and asset
development for water services providers.

2.2.4The Public Health Act (Cap 242)
The Public Health Act is the principle instrument for ensuring the health and
safety of the people. Its core function is the prevention of disease, treatment
and care of  the sick (curative  services)  and control  of  nuisance.  The Act
therefore  makes  regulations  and  lays  standards  for  a  healthy  living
environment.  Part  XI  Section  129  of  the  Act  places  the  responsibility  of
protecting water supplies on the local authorities.
The Ministry  of  Health  is  in  charge of  administration  of  the  Act  with  the
Director  of  medical  services  as  the  Principal  Officer.  However,  where  a
municipality is capable of discharging responsibilities under the Act, such a
municipality is designated as a local health authority in such a situation the
relevant  powers  under  the Act  are delegated to  the municipality  but  the
Director  of  Medical  Services  may take over if  the Authority  is  in  default.
During the execution of the proposed project, this Act is relevant in various
ways:
• Section 115
During  construction,  a  nuisance  is  prohibited  especially  for  all  conditions
liable to be injurious or dangerous to health.
• Section 118
Outlines  nuisance  liable  to  be  dealt  with  like  accumulation  or  deposit  of
refuse,  offal,  manure  or  any  other  which  is  offensive  or  injurious  or
dangerous to health and an accumulation of stone, timber or other materials
likely to harbour rats or rodents.
• Section 126 rule 62 – Drainage & latrine rules.
It is a statutory requirement that drainage, latrines, septic and conservancy
tanks  and  any  other  pre-treatment  methods  of  sewerage  effluents  seek
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written permission or/and approval from the local authority and be built in
conformity to provisions of sub-rules (a) to (e) of this section.
• Section 127 - Buildings for foodstuffs.
In case a proposed project indicates the premises shall have a staff canteen,
the proponent  must consider using materials recommended by a medical
officer of health and complemented by sub-sections (1) to (3) in these areas.
• Sections 136 – 143 Breeding places of mosquitoes
The  civil  and  building  contractors  will  ensure  that  during  construction,
breeding  places  of  mosquitoes  and  nuisance  yards  are  kept  free  from
bottles, whole or broken. The project area shall not be overgrown by grass,
the wells etc to be covered together with the less pits.
The  gutters  may  be  perforated;  larva  destroyed  to  eradicate  mosquitoes
completely as mere presence of mosquito larvae is an offence.
Section 163 – Powers of entry and inspection
It should be noted that a medical officer, health inspector or a police officer
above the role of an inspector shall  enforce compliance and offences are
punishable by law.

2.2.5The Physical Planning Act, 1996
The  Physical  Planning  Act,  1996  commenced  operation  in  1998  after  its
revision. The Act provides for the preparation and implementation of physical
development plans and other related purposes.  Its  provisions  apply to all
parts of the country except those areas as the Minister may specify. Thus the
Act directs, regulates and harmonizes development and use of land over the
country.  In  addition,  the  Act  provides  a  vital  link  with  the  Environment
Management  and  Co-ordination  Act.  For  example,  Section  36  of  the  Act
states that” In connection with a development application a local authority is
of the opinion that proposals for industrial location, dumping sites, sewerage
treatment,  quarries  or  any  other  development  activity  will  have  injurious
impact on the environment, the applicant will be required to submit together
with  the  application  an  environmental  impact  assessment  report”.  This
reinforces EIA requirements under EMCA (1999).
The Act creates  the office of  the Director  of  Physical  Planning who is  an
appointee of the Public Service Commission. The Director is the chief advisor
to the government on all matters relating to the physical planning and in
addition performs such functions as are conferred upon him by or under the
Act. However the Director at his discretion may delegate in writing any of his
functions without diverting himself of such functions.
Under the act the director is  assigned the responsibility of  preparation of
development plans.
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However,  the  control  of  development  is  vested  in  the  respective  local
authorities. In the preparation of development plans, the act provides for the
participation of the communities affected by such plans.
.
2.2.6The Malaria Prevention Act Cap 246
• Section 5 – Drainage System
No operations shall obstruct flow of water into or out of any drainage. The
management shall be required to maintain the drainage system within the
area of the project for removal of water from any land around the project to
prevent larvae breeding.

2.2.7Occupational Health and Safety Act,2007 
This legislation provides for protection of workers during construction and
operation phases.
It  is  tailored  at  implementation  of  the  EHS  plan  in  compliance  with  the
relevant sections of this Act.
• Subsection 17 - Drainage of floors.
Where any process is carried on which renders the floor liable to be wet to
such  an  extent  that  the  wet  is  capable  of  being  removed  by  drainage,
effective means shall be provided and maintained for draining off the wet.
• Subsection 18 - Sanitary conveniences.
Sufficient and suitable sanitary conveniences for persons employed in the
factory/  work  places  shall  be  provided,  maintained  and  kept  clean,  and
effective provision shall be made for lighting the conveniences and where
persons of both sexes are, such conveniences shall afford proper separate
accommodation for persons of each sex.
• Subsection 21 – Prime movers
Every flywheel directly connected to any prime mover and every moving part
of any prime mover, shall be securely fenced, whether the flywheel or prime
mover is to be situated in an engine –house or not.
Head and tailrace of every water wheel and of every water turbine shall be
securely fenced.
Every part of electric generators, motors and rotary converters and every
flywheel directly connected thereto shall be securely fenced unless it is in
such  a  position  or  of  such  construction  as  to  be  safe  to  every  person
employed or working in the premises as it would be if securely fenced.
Subsection 22 -Transmission Machinery
(1) Every part of transmission machinery shall be securely fenced unless it is
in  such a position  or  of  such construction  as to be safe to every person
employed or working in the premises, as it would be if securely fenced.
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(2) Efficient devices or appliances shall be provided and maintained in every
room or place where work is carried on by which the power can promptly be
cut-off from transmission machinery in that room or place.
(3)  Every  machine  intended  to  be  driven  by  mechanical  power  shall  be
provided  with  an efficient  starting and stopping appliance,  the  control  of
which shall be in such a position as to be readily and conveniently operated
by the person operating the machine.
Subsection 25 - Construction and maintenance of fencing
All  fencing or  other  safeguards provided in  pursuance of  the a foregoing
provisions shall  be of substantial construction,  constantly maintained, and
kept in position while the parts required to be fenced or safe guarded are in
motion or in use except when any such parts are necessarily exposed for
examination  and  for  any  lubrication  or  adjustments  shown  by  such
examination to be immediately necessary.
Subsection 13 – Cleanliness
Every factory/work place shall be kept in a clean state and free from effluent
arising from any drain, sanitary convenience or nuisance.
Subsection 14 – Overcrowding
A factory/ work place shall not while work is carried on be so overcrowded as
to  cause  risk  of  injury  to  the  health  of  the  persons  employed  therein.
Standard cubic space allowed for every person in a workroom should not be
less than three hundred and fifty cubic feet.
• Section 51 Air pollution
Preventive measures shall be put in place during operation of the project to
prevent fumes and exhaust gases from entering into the atmosphere.

2.2.8Way-leaves Act (Cap 292):
Under Section 3 of this Act, the Government may carry any sewer, drain or
pipeline into, through, over or under any lands whatsoever but may not in so
doing  interfere  with  any  existing  building.  Under  Section  4.(1),  the
Government shall, at least one month before carrying any sewer, drain or
pipeline into, through, over or under any private land without the consent of
the owner of the land, give notice of the intended work, either by notice in
the Gazette or in such other manner as the Minister may in any case direct.
The notice shall describe the nature of the intended work and shall name a
place  where  the  plan  of  the  intended  work  is  open  for  inspection  at  all
reasonable hours. A copy of the notice shall either be served on every person
resident in Kenya whose place of residence is known and who is known or
believed to be the owner of any private land through, over or under which it
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is  intended that any sever, dram or pipeline shall  be carried,  or shall  'be
posted in a conspicuous position on that land.

Section 6.(1) of this Act requires the Government to make good all damage
done,  and  shall  pay  compensation  to  the  owner  of  any  tree  or  crops
destroyed or damaged, in the execution of any power conferred by this Act.
In the event of disagreement as to the amount of the compensation to be
paid  or  as  to  the  person  entitled  to  receive  compensation,  any  person
interested may apply to the District Commissioner, who shall award to the
person entitled  to receive compensation  such compensation  as he thinks
reasonable;  and  that  award,  subject  to  appeal  to  the  Provincial
Commissioner, shall be final.

2.2. 10 County Government Act No. 17 of 2012
Part  II  of  the  Act  empowers  the  county  government  to  be  in  charge  of
function described in Article 186 of the constitution,  (county roads, water
and Sanitation, Health), Part XI of the Act vest the responsibility of planning
and development facilitation to the county government with collaboration
with  national  government,  this  arrangement  has  been  adopted  for
interventions  in  order  not  to  conflict  with  provisions  of  the  Kenyan
Constitution.

2.2.11 National Land Commission Act, 2012 
The national land commission act was established and gazette on 2nd may
2012  in  the  Kenya  Gazette  Supplement  No.  36  (Acts  No.  5).  The  act
established the National land commission as envisaged by section 67(1) of
the  Kenyan  constitution.  Section  67(2).  Section  5  (1)  a  –  h  outlines  the
functions of the national land commission which include:
to manage public land on behalf of the national and county governments; b)
to recommend a national land policy to the national government; c) to advise
the national government on a comprehensive programme for the registration
of title in land throughout Kenya; d) to conduct research related to land and
the use  of  natural  resources,  and make recommendations  to  appropriate
authorities;  e)  to  initiate  investigations,  on  its  own  initiative  or  on  a
complaint,  into  present  or  historical  land  injustices,  and  recommend
appropriate  redress;  f)  to encourage the application of  traditional  dispute
resolution  mechanisms  in  land  conflicts;  g)  to  assess  tax  on  land  and
premiums on immovable property in any area designated by law; and h) To
monitor  and  have  oversight  responsibilities  over  land  use  planning
throughout the country. Majority of the land where the sewer treatment plant
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will be situated is owned by the County government of Nyandarua and the
National Land commission has the sole mandate of managing public land as
outline in part (a) above. As such, the proponent will work closely with the
National land commission to get authorization to construct the sewer plant
on public land for the best interest of Kenyans.

2.2.12 Work Injury Benefits Act, (WIBA 2007)
This is an Act of Parliament to provide for compensation to employees for
work  related  injuries  and  diseases  contracted  in  the  course  of  their
employment and for connected purposes. An employee is a person who has
been  employed  for  wages  or  a  salary  under  a  contract  and  includes
apprentice or indentured learner.
The proposed project will adhere to the provisions of this act throughout the
construction period of the project.

2.3 World Bank Safeguard Policies
The project will only trigger Environmental Assessment OP 4.01 as discussed
below. Other Operational Safeguard Policies of the World Bank as illustrated
by Table 1 below are not triggered.

2.3.1Environmental Assessment OP 4.01
The project is planned to be implemented in Ol kalou town selected storm
water  systems.  The  areas  with  the  selected  systems  and  due  to
anthropogenic activities have exerted pressure on both natural and social
environment.

The Project will have less significant impact on physical, biological and social
settings  within  the  immediate  surroundings.  However  OP  4.01  will  be
triggered.
This policy requires Environmental Assessment (EA) of projects proposed for
Bank  financing  to  help  ensure  that  they  are  environmentally  sound  and
sustainable, and thus to improve decision making. The EA is a process whose
breadth,  depth,  and  type  of  analysis  depend  on  the  nature,  scale,  and
potential environmental impacts of the proposed investment. The EA process
takes into account the natural environment (air,  water, and land); human
health  and  safety;  social  aspects  and  trans-boundary  and  global
environmental aspects.
Operational Policy 4.01 further requires that the EA report must be disclosed
as a separate and stand-alone document by the proponent and the World
Bank. The disclosure should be both in Kenya where it can be accessed by
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the  general  public  and local  communities  and at  the  WB Website  of  the
World Bank and the date for disclosure must precede the date for appraisal
of the Project.

In  addition,  the  project  and  contractor  shall  adhere  to  World  Bank
Environmental, Occupational Health and Safety (WB EHS) guidelines in the
works especially during project implementation. Such requirements include
observing  safety  guidelines,  provision  of  protective  clothing,  clean  water,
and insurance cover to be observed so as to protect all from work related
injuries or other health hazards.
The proposed project has been classified as environmental category B and
hence requirement for this Project Report.

2.3.2Harmonization  of  both  WB and GOK requirements  for  social
and environmental sustainability
The World Bank (WB) and Government of Kenya (GoK) require that Projects
of such nature are subjected to environmental and social impact assessment
as  stipulated  under  EMCA  2015  and  its  tools;  the  same  process
simultaneously  fully  resolves  requirements  of  OP  4.01.  Generally,  both
requirements are aligned in principle and objective in that:
• Both  require  Environmental  Assessment  before  project  implementation
leading  to  development  of  comprehensive  Environmental  and  social
Management plans to guide resolution of social and environmental impacts
as anticipated.
• Both  require  public  disclosure  of  Project  Report  and  stakeholder
consultations during preparation,
• While OP 4.01 of World Bank stipulates different scales of Project Report for
different category of projects, EMCA requires Project Report for all sizes of
projects, which are required to be scoped as relevant
• Where EMCA requires consultation of Lead Agencies comprising of relevant
sectors  with  legal  mandate  under  GoK  laws,  the  WB  has  equivalent
safeguards for specific interests.
• The Bank requires  that stakeholder  consultations be undertaken during
planning,  implementation  and  operation  phases  of  the  project  which  is
equivalent  to  the  statutory  annual  environmental  audits  at  the  operation
phase of projects in Kenya.
• The understanding of this Project Report study is that, pursuit of an indepth
Project Report process as stipulated by EMCA 2015 is adequate to address all
World Bank requirements for environmental and social assessment. This is a
major guiding principle in this study.
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Therefore, in keeping with this trend, public consultations have been done to
the stakeholders, and their comments have been incorporated in the final
Environmental Assessment and final design of the project. In addition, the
Environmental  Assessment  report  will  be  made  publicly  available  to  all
stakeholders through disclosure at the project’s proponent website, NEMA,
and WB website, as well as a copy of the report available at the project site.
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3.0 BASELINE INFORMATION 

3.1 Administrative Background
Ol-Kalou Town is located in Ol-Kalou Division, in Nyandarua County. It has an
area of 371km2 and consists of the urban, peri-urban and rural areas. Ol-
Kalou Town is located west of Aberdare Ranges and 40 kilometres east of
Nakuru. Ol-Kalou is connected by road to Gilgil, Nyahururu and forms a town
with a population of 47,795, of whom 19,583 are classified urban according
to 2009 estimates. Ol Kalou Municipality has five wards namely Gichungo,
Kaimbaga, Ol Kalou, Ol Kalou Central and Rurii. The project area lies between
latitudes 0o 16’ S and 0o 14 S and Longitude 36o 22’ E and 36o 31’E. 

3.2 Physical Environment 
3.2.1Rainfall 
The rainfall in the larger Nyandarua County intensity varies according to the
location.  Areas  near  Aberdare  slopes  receive  sufficient  rainfall  with  the
plateau  receiving  scanty  erratic  rainfall.  Kinangop  plateau  has  two  rain
seasons with sufficient rainfall compared with the Ol Kalou and Ol Joro Orok
plateau. The Ol-Kalou is located on the leeward side of the Aberdare and this
makes rainfall  depressed from east  to  westwards,  approaching the  town.
Areas close to the range receive high rainfall ranging between 1,000mm to
1,400mm  and  decreases  on  plateaus.  The  mean  annual  rainfall  in  the
plateau  is  750mm.  The  rainfall  pattern  is  varied  and  falls  in  two  peak
seasons. The long rains in Ol-Kalou like in majority areas in Kenya occur in
March-April and the short rain in October November. December to -February
are the driest months, and soil moisture and flow in natural streams is at
lowest.  4.1.2.  Temperature  and  humidity  Ol  Kalou  has  moderate
temperatures with an annual mean of 21.75°C and the lowest temperature is
recorded in the month of July, with a mean average of 7.1°C. The district also
experiences  temperatures  with  adverse  effects.  The  cold  air  that  is
generated during clear nights on the moorlands of Nyandarua Ranges flows
down the Kinangop Plateau and Ol-Kalou Salient causing night frost nearly
every month offers challenges to crop cultivation. 

3.3  Geology 
Geology of this area is described in the ‘’Geology of the Nakuru-Thomson’s
Falls- G.J.H. MaCall (1967). Nyandarua County lies on the eastern edge of the
East African Rift Valley. The geological history of the area can be followed
from  the  Precambrian  era  (400  -  4,600  million  years  ago),  which  is
represented by the metamorphic rocks of the "Mozambiquian Basement". 
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During  Precambrian  times,  vast  layers  of  sediments  accumulated  in  a
geosynclinal  structure  that  covered  most  of  the  present  Eastern  Africa.
Towards the end of the era, a period of regional folding and metamorphism
occurred.  In subsequent Miocene, Pliocene and Pleistocene times,  a great
series of lava flows flooded out from the Rift  Valley. The volcanic sheets,
comprising plateau basalts and phonolites generally become thinner towards
the east (i.e. with increasing distance from the Rift). A short description of
the different geologic units is given below in order of geological age (oldest
rocks first). 

3.4 Soils 
The soils in the County are of volcanic origin and vary in both fertility and
distribution. The county is endowed with moderate to high fertile soils. Soils
in  the  Kinangop  and  Ol’  Kalou  plateau  are  poorly  drained  clay  loams.
However, Ndaragwa, Northern part of Ol’joro Orok and Ol ‘Kalou have well
drained  clay  loams  soils.  These  soils  have  different  crop  production
potentials. 

3.5 Hydrology and Drainage 
The County has four  major  rivers Pesi,  Malewa, EwasoNyiro  and Turasha.
Malewa  flows  from  the  Aberdare  ranges  into  Naivasha  in  the  south.
EwasoNyiro drains fromBahati escarpment through Ol JoroOrok to Laikipia.
Turasha  flows  downwards  to  Naivasha  while  Pesi  flows  northwards  to
Laikipia.  Most  small  rivers  are  drying  up  and  this  adversely  affects  the
livelihood of the people in the district and beyond. Lake Ol Bolossat is the
only  large  natural  water  mass  in  the  district.  It  is  fed  by  streams  and
underground water seepage from the Aberdares and Dundori Hills. Human
activities and clearing of the catchments areas for settlement has affected
its natural refilling system and its existence is threatened. The study area is
marked by good prospects for sustainable groundwater development.  The
boreholes  drilled  in  Ol  Kalou  area  and its  direct  surroundings  exclusively
draw water from aquifers  occurring within the Rumuruti  Phonolites,  and -
further north- also from the younger Losioli Phonolites. Although the primary
porosity of these lava flows is generally low, water occurs in fissures and
other forms of secondary pore space, such as embedded weathered horizons
(so-called Old Land Surfaces, or OLS) and bedding planes.
The  two  major  processes  are  probably  direct  recharge  at  surface  (not
necessarily  local)  and  indirect  recharge  via  faults  and/or  other  aquifers.
Direct recharge is obtained through downward percolation of rainfall or river
water into aquifer. If the infiltration rate is low due to the presence of an
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aquiclude (such as clay), the recharge to the aquifer is low. Percolation will
depend on the soil structure, vegetation cover and the state of erosion of the
parent rock. Rocks weathering to clayey soils naturally inhibit infiltration and
downward percolation. Aquifers may also be recharged laterally if the rock is
permeable  over  a  wide  area.  In  the  present  study  area,  the  principal
recharge  zones  are  replenished  along  the  open  faults  and  fissure  zones
traversing the slopes of the Aberdare’s Forest. 

3.6 Water Resources and Key Uses 
3.6.1Surface water resources 
The County has four  major  rivers Pesi,  Malewa, EwasoNyiro  and Turasha.
Malewa  flows  from  the  Aberdare  ranges  into  Naivasha  in  the  south.
EwasoNyiro drains form Bahati escarpment through Ol JoroOrok to Laikipia.
Turasha  flows  downwards  to  Naivasha  while  Pesi  flows  northwards  to
Laikipia.  Most  small  rivers  are  drying  up  and  this  adversely  affects  the
livelihood of the people in the district and beyond. Rivers are the key sources
of surface in the county and Ol ‘Kalou area where the project is located. 

3.6.2  Underground Water Resources 
The underground water situation is characterized with the phonolite lavas,
weathered OLS, pyroclastic layers and bedding planes is often water bearing.
However,  in  most  cases  such  aquifers  are  only  a  few  metres  thick,  and
individual water bearing zones rarely produce yields in excess of 1- 2 m3 /hr.
Consequently, it  may require several water strikes to obtain a reasonable
yield. Higher yields (say >5 m3 /hr) can be achieved from boreholes located
in "open" faults and fissure zones. The potential of structurally altered rocks
is twofold: Along faulted or fissured rocks weathering can penetrate much
deeper,  thus  creating  sub-vertical  zones  filled  with  relatively  coarse,
weathered  material.  These  zones  generally  have  a  much  higher
transmissivity than their surroundings

Recharge occurs over large areas: major faults may extend well beyond the
surface catchment, thus intercepting adjacent aquifers or surface sources.
Although faults are often associated with water bearing zones, it should be
noted that they may also act as impermeable barrier zones ("closed faults").
In  this  case  the  structure  acts  as  a  "groundwater  dam"  and  significant
storage may build up on its upstream side. Drilling inside such a closed fault
system, however, would in most cases be futile. Thirdly, there are faults or
fissure zones that, despite having all the properties of a water bearing zone,
are not productive due to a lack of recharge (dry, open fractures). 
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3.7 Social Characteristics
The 2009 population census put the county’s population at 596,268 (292,155
male; 304,113 female). The 2012 projected population based on a growth
rate of 2.2% was 636,814 (312,022 male and 324,792 female). By 2015 the
population is projected to grow to 680,342 (333,350 male; 346,994 female),
and to 710,752 (348,251 male; 362,501 female) by 2017. The increase in the
overall population calls for more investment in economic and social facilities,
education,  agriculture  and  health  as  well  as  creation  of  employment
opportunities.  The  number  of  people  employed  was  30,918,  which
represented 9.3 %of the total labour force based on the 2009 census. The
projected County labour force at 2012 is 334,054 (159,832 male; 174,222
female) representing about 37 % of the County’s population. This number is
expected to rise to 372,839 persons in 2017. The bulk of the labour force
which is  either  unskilled  or  semi-skilled  is  mainly  engaged in  agricultural
activities.  4.8.2.  Household  Headship  Most  of  the  households  (70%)  are
male-headed while female-headed and youth-headed households constituted
14% and 16% respectively. A typical household in the county has an average
of five members. Disaggregated by gender, household mean size for male-
headed  households  is  five,  and  four  for  both  female-headed  and  youth-
headed households. The proportion of sex of household members comprised
52% male and 48% female. The mean age of household head for the overall
sample is 50 years. The mean age is 53 years for male-headed households,
56  years  for  femaleheaded  households  and  31  years  for  youth-headed
households. 4.8.3. Religion Majority of Olkalou town dwellers and Nyandarua
county  residents  are  predominately  Christians.  However  there  are  a  few
Muslims in town centres.

3.8 Access to water 
The town is served by a surface water system based on gravitational flow
from  Malewa  River.  The  recently  installed  water  supply  system  has  the
capacity to supply the Town with a water supply of 12,000 m3 /day against
the current water demand of 16, 000 m3 /day. Boreholes are connected to
the water supply system to augments the surface water during the 3 dry
months (January to March) of the year. The average distance to the nearest
water point is 1.5km. 35,321 households have access to piped water while
21,154 have access to portable water. Most of the households depend on
water from shallow wells, roof catchments and rivers. Ol ‘Kalou Township is
supplied with water from Ol ‘Kalou water and Sewerage Company. 
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3.8.1  Water treatment and sanitation 
Presently,  Ol-Kalou Town has no waterborne  sewerage system.  The most
common type of household sanitation in use is mainly pit latrines and only a
few middleclass residential  areas have installed flash toilets  connected to
septic tanks. The district hospital is the only institution with some form of
wastewater treatment system. However the system is in a poor operation
state  with  blocked  sewer  lines  and  damaged  treatment  ponds  thus
discharging raw sewage into the adjacent streams. Some disused treatment
ponds were traced on the southern part of Town. There were littered with
solid  wastes and evidence of  the dried sludge being collected for  use as
manual  in  nearby  farms  On  waste  disposal,  92  % of  the  population  has
access to latrines with 81 % utilizing pit latrines, 8 % VIP latrines and 3 %
flush  toilets.  There  are  no  sewerage  systems  in  the  county.  Garbage
collection by the town and County Councils within the county cover a small
%age as only two % of the waste is collected by the local authorities. There
are no private firms engaging in waste disposal. This has a negative effect on
the environment and hence proper mechanisms for waste disposal need to
be put in place to ensure the county remains clean.

3.9 Economic Characteristics 
3.9.1Employment status of persons living in the project area 
The total eligible labour force for the county is 334,054 with 159,832 males
and 174,222 females. The majority are in the agriculture sector as they are
either unskilled or  semi-skilled.  The employment level in the county is at
16.9  %  and  unemployment  level  is  83.1%.  Proposed  Construction  of
Drainage System in Ol Kalou Municipality
3.9.2. Income sources 
Agriculture is the major source of livelihood and source of income that drives
the  county’s  economy.  The  county  has  high  potential  for  agricultural
production. Agriculture is the main source of household food and provides
raw materials to agro-based industries. The county has two rain seasons with
long rains receiving a maximum of 1700mm and 700mm during the short
rains. The highest temperature is recorded in the month of December, with a
mean average of 210C while the lowest is recorded in the month of July, with
an average of 70C. The current area under food crops is 63,370 ha. The main
food crops include potato, cabbage, peas and carrots. Cash crops are wheat,
fruits and cut flowers. There are two National Cereals and Produce Board
(NCPB)  stores  located  in  Ol’kalou  and  Leleshwa  (Kipipiri).  The  two  NCPB
stores have capacities of 10,800 MT each. The main livestock reared include
indigenous and exotic species of cattle and goats, sheep, rabbits and poultry.
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Bee keeping and fish farming are other activities carried out in the county.
There  were  989  fishponds  constructed  under  the  economic  stimulus
programme  where  the  main  fish  species  reared  are  tilapia,  trout  and
common carp. To spur growth and promote value chain development, the
Agricultural  Sector  Development  Support  Programme  (ASDSP)  with
stakeholders  in the county identified dairy,  Irish potatoes and fish as the
priority value chains.

3.9.3Land Tenure and Ownership 
According to the KNHBS (2005/06), 78% of land parcels in the county have
title deeds. However in some areas such as Mirangi-ini, most farmers in the
former settlement schemes have no title deeds while others have allotment
letters. There are few incidences of landlessness in the county. The average
farm size is 3.9 acres; disaggregated by gender, male-headed households
owned 4.2 acres, female-headed owned 2.9 acres and youth-headed owned
3.7 acres. On average most households own and/or accessed two parcels of
land, however male-headed households accessed one parcel  compared to
two  accessed  by  female-  and  youth-headed  households.  The  average
distance from homestead to various parcels of land is 9 to 12 km away from
the  parcel  where  the  homestead  is  located.  For  the  parcels  where  the
homestead is located, 92% of the parcels are owned by the household head
and/or the spouse. A similar trend is observed for the other parcels, except
the  proportion  of  land  rented  that  are  higher.  However,  the  internally
displaced persons who flocked the area after the post-election violence in
2008 increased the number of people without land.

3.10 Energy Sources 
Main source of cooking energy is firewood while electricity covers 10.5 % of
the  county  and is  mainly  found in  urban centers  of  Mairo-inya,  Ol’kalou,
Njambini and Engineer and several trading centers located in different parts
of the county. The total number of households using electricity for cooking is
0.2 %, while77.8 % of household use firewood as the main source of cooking
fuel. The proportion of households using charcoal is 19.3 %, paraffin is 1.4%,
and biomass  residue  is  0.3%.  Households  using  firewood  for  lighting  are
0.3%; paraffin 82.7 %, electricity 10.5 %, and solar 6.0 %. 

3.11 Roads Access 
The  county  of  Nyandarua  has  a  relatively  well  developed  road  network
linking it to other counties. There are also those roads linking trading centres
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within  the  county.  The  following  roads  are  the  main  roads  that  affected
movement of good and people within the county: -  

 Nairobi – Nakuru road (Class A 104) 
 Nyahururu – Nyeri road (class B5)
 Nyahururu – Gilgil road (class C77) 
 Dundori – Ol’kalou – Njabini road (class C69) 
 Lanet – GwaKiongo – Ol’JoroOrok road (class C83) 
 GwaKungu – DB Laikipia road (class C76) 
 Githioro – Kirima road (class67)
 Njabini – Gatura road (class 67) and  
 Njabini –Magumu road (class C68)

Other equally important roads in the county include; - GwaKiongo – Tumaini –
Gilgil  road, Nyahururu – Bioman – Charagita, Boiman – Laikipia University,
K.A.R.I  –  Ngano  –  Charagita,  Ndaragwa –  Kanyagia,  MairoInya  –  Shauri  –
Ndogino - Karampton, Ndaragwa – Uruku – Pesi, Captain – Ndemi – Wanjohi –
Geta, Machinery – Gilgil and Haraka – Mukeu - Githioro roads
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4.0 PROJECT DESCRIPTION

4.1 Overview
The  Project  is  proposed  construction  of  drainage  system  in  Ol  kalou
Municipality. The Project is planned for upgrade of Olkalou to a Municipality.
The  main  Project  Development  Objective  (PDO)  is  to  strengthen  urban
services and infrastructure in the Ol kalou Municipality.

Storm water management is a term used to describe the mechanisms for
controlling  and  treating  storm  water  in  urban  areas  which  can  be  both
qualitative  and quantitative  management.  These are  functions  associated
with planning, designing, constructing, operating, maintaining and financing
storm  water  management  system.  It  also  involves  establishing
infrastructures  for  ground drainage and for  abating pollution,  focusing on
mitigating the impact of storm water runoffs in urban areas. 

Storm water runoff is generated when precipitation from rain and snowmelt
events flows over land or impervious surfaces such as paved streets, parking
lots and rooftops and does not seep into the ground. The impact from storm
water runoff is  a more significant problem in urban and developed areas
where there is a greater percentage of impervious surfaces. 

In urban areas, the increase in the number and size of impervious areas has
reduced  the  amount  of  rain  that  infiltrates  the  ground  or  is  retained  by
vegetation. Consequently, more storm water run-off enters the drains system
and receiving waterways. In rapidly growing towns with limited or no storm
water  drainage systems to  remove storm water  runoff  from urban  areas
hence the risk of flooding and stagnation

A  s  drainage  system  should  be  designed  to  collect  and  convey  run-off
generated within a catchment area during and after rainfall events, for safe
discharge into a receiving watercourse or the sea. The magnitude of peak
flows that have to be accommodated will depend primarily on the intensity of
rainfall and the size, topography, soil type, configuration and land use of the
catchment.

4.2 Drainage Design 
Conventional  drainage  networks  are  designed  to  facilitate  the  efficient
collection and rapid transport of water away from the road. Unfortunately
this often results in heightened peak runoff volumes and increases in erosion
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and pollution problems in natural rivers and streams. Groundwater recharge
may  also  be  restricted.  Good  road  drainage  design  should  consider,
therefore,  not  just  the  removal  of  runoff  water,  but  also  maintenance of
sensitive environments, public health, natural water resources and the cost
effectiveness of future maintenance activities. 

4.2.1Drains 
Surface water drains should be designed to carry uncontaminated rainwater
to a local  stream, river,  pond,  detention  pond or  soakaway.  Nothing that
could cause pollution should be allowed to enter these drains. 
Roadside table drains should follow natural drainage lines where possible, to
reduce water velocity and therefore erosion. Cut-off drains can be used to
divert runoff water before it reaches critical areas, and diverting drains avoid
excessive concentration of flow. Concrete or wood dissipation structures will
slow  fast  running  storm  water  in  drains  and  hence  reduce  downstream
erosive potential.

4.2.2Culverts 
Culverts should be provided as necessary to prevent a road from disrupting
or  changing  the  existing  natural  drainage  regime.  The  ideal  location  for
installation of  a culvert  is  where the flow gradient  is  as close to zero as
possible, and where there are no sudden increase in water velocity. Culvert
shapes vary.
Water flow entering or leaving a culvert generally undergoes an abrupt and
localised change in water surface elevation, this causes an increase in water
velocities that can form a localised velocity barrier to upstream  movement.
To avoid this the maximum "draw down" through any section of the culvert
should not exceed 0.3 metres.

4.3 Storm Water, Erosion and Pollution Control 
Stormwater, erosion and pollution control efforts should include one or more
of the following techniques: 

 Reducing the amount of erosion and therefore sediment available for
transport into runoff; 

 Measures  which  will  remove the  sediment  from the runoff,  prior  to
release  into  water  courses  (by  means  of  sedimentation,  filtration,
biological uptake, and/or soil adsorption); and/or 

 Siting pollution risks away from watercourses. 
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Temporary  erosion  and  stormwater  controls  will  be  employed  during  the
construction  process  and afterwards removed or  converted to permanent
measures. The design should ensure that the flow leaving the site during
construction is no greater in pollution loading, velocity, or quantity than it
was before construction started. All temporary conveyance systems should
be sufficiently stable to withstand a storm event. 

Permanent  erosion  and stormwater  control  measures  are  put  in  place  to
control erosion and runoff after construction has been completed. Temporary
controls should be converted to permanent controls where practical. 
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5.0 ENVIRONMENTAL AND SOCIAL IMPACTS ASSESSMENT &
MITIGATION MEASURES

5.1 Introduction
A study of  potential  environmental  and social  impacts  as  a  result  of  the
proposed project was carried out. From observations made in the field and
discussions  held  with  various  people,  a  number  of  aspects  affecting  the
natural, physical, economic and social environment were noted. 

These observations are also intended as useful pointers during the design
stage of this project.
Once potential  impacts of  the proposed project were identified, the team
went further to predict the nature of the impacts. Predictions are normally
based on explicit assumptions about environmental processes, professional
judgment and different value judgments expressed by various stakeholders
during  consultations.  Determination  of  the  significance  of  the  potential
impacts  was  based on the  three  broad categories  of  determining  impact
significance. These are:

 Legal: The importance of environmental conservation is acknowledged
in existing policies, laws and plans.

 Public:  segment  of  the  public  recognize  the  importance  of
environmental conservation. This recognition takes place in the form of
support and sometimes conflict and opposition.

 Technical:  the importance of an environmental resource is based on
the scientific knowledge of the critical resource characteristics.

The Project  impacts during the assessment were generated based on the
analysis  of  the  proposed  project  activities  in  relation  to  the  Project  area
environment. The impacts arising during each of the phases of the proposed
development  namely;  construction,  operation  and  decommissioning,  were
categorized into:

 Impacts on biophysical environment;
 Health and safety impacts; and
 Social-economic impacts
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5.2 Potential Environmental Impacts
5.2.1Potential positive impacts
There  are  a  number  of  positive  benefits  associated  with  the  proposed
project. They include the following:

 Improvement in Public Health Conditions by reduction in waterborne
diseases  and  vector  transmitted  diseases  by  eliminating  sewage  in
open drains.

 Provision  of  employment opportunities  during both construction  and
operation phases of the project 

 Environmental  conservation  and  management  due  to  elimination  of
storm water drains pollution from solid waste disposal

 Improved environmental aesthetics
 Cleaner air due to reduced odour from the polluted drains

5.2.2Potential  negative  impacts  associated  with  Construction
Activities
Air Quality
Bush clearing, materials delivery, trench excavation and construction traffic
will  generate  a  lot  of  dust  especially  during  the  construction  of  the  new
storm water drains and to a lesser extent during the rehabilitation of the
existing  system.  Vehicular  traffic emissions  will  bring  about  air  pollution.
Cleared vegetation burnt onsite would generate smoke, possibly impacting
negatively on ambient air quality and human health. All these impacts are
temporary and limited to construction area.
Mitigation:

 As much as possible apply water in the working area to reduce the
amount of dust.

 Use  protective  clothing  like  helmets  and  dust  masks  by  the
construction crew.

 Contractors  should  consider  additional  ways  to  reduce  potential
impacts  including  implementing  a  regular  vehicle  maintenance  and
repair program.

 Recruit  staff  from  the  surrounding  communities  to  decrease  the
travelling distance thus reducing emissions from vehicular traffic.

 Ensure  that  all  vehicles  involved  in  the  transport  of  construction
material  and  staff,  and  machinery  involved  in  the  construction  is
properly maintained and serviced.

 Machines must not be left idling for unnecessary periods of time; this
will save fuel and reduce emissions.

Soil related Impacts
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All  construction activities have some minor impacts on the soil.  However,
these are localized and restricted locally to the trenches for the storm water
drains.  It  is  expected  that  these  impacts  are  short  term  and  are  to  be
experienced  during  construction;  mitigation  measures  are  recommended.
The key impacts will revolve around soil erosion particularly during the rains;
contamination; disturbance of the natural soil structure; mixing of layers and
compaction thus reducing the ecological function of the soil. The soil may get
contaminated  by  oil  spill  from  construction  machineries  and  from  and
disruption of pit latrines. The potential of soil erosion will be greater where
the gradient is steep and at outfall locations.
During rehabilitation of the existing storm water drains, soil contamination
may arise from clearing the drains and not disposing properly the silt and
refuse from these drains.
Mitigation

 Install energy dissipaters at the outlets of new storm drains, culverts,
conduits, or channels that enter unlined channels in accordance with
applicable specifications to minimize erosion.

 The valuable top soil containing organic material, nutrients as well as
seeds and the soil fauna would be excavated separately and piled in an
adequate manner for reuse.

 After completion of the construction works, immediate restoration by
spreading  piled  top  soil  and  by  sowing  adequate  grass  cover  and
planting of bushes will be followed, therefore the impact is temporary
and reversible

 Plan emergency response measures in case of accidental oil spills.
 Avoid  as  far  as  possible  the  traversing  of  bare  soil  by  vehicles  to

reduce soil compaction;
 Designate a main access route for heavy machinery

Land Related Impacts (Solid wastes)
Improper handling of solid wastes produced in construction camps, during
bush  clearing,  electromechanical  and  civil  works  such  as;  spoil  from
excavations, wooden scaffolding and forms, plastic bags scrap metal, resin,
wasted concrete, paper, masonry chips and left over food stuff, presents a
public nuisance due to littering or smells from rotting.
Vegetation and solid waste, if  allowed to accumulate in water ways, may
cause localized pooling and flooding. Pooling of water, in turn, would create
conditions  conducive  to  the  breeding  of  nuisance  and  health-threatening
pests such as mosquitoes
Mitigation
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 A site waste management plan, should be prepared by the contractor
prior  to  commencement  of  construction  works.  This  should  include
designation of appropriate waste storage areas, collection and removal
schedule and identification of approved disposal site.

 Unusable construction waste, such as damaged pipes, formwork and
other  construction  material,  must  be  disposed  off  at  an  approved
dumpsite or sold to willing buyers at salvage value.

 Proper  solid  waste  receptacles  and  storage  containers  should  be
provided, particularly for the disposal of lunch and drink boxes so as to
prevent littering of the site.

 Ensure proper maintenance of Storm water drainage system.
 Ensure  that  the  solid  waste  collection,  segregation,  and  disposal

system is functioning properly at all times during operation.
 Recycle and re-use wastes where possible.
 All storm drain inlets and catch basins within the project area, must be

stenciled with prohibitive language (such as: “NO DUMPING”) and/or
graphical  icons  to  discourage illegal  dumping.  Signs and prohibitive
language and/or graphical icons, which prohibit illegal dumping, must
be posted at public  access points along channels within the project
area.

 Legibility of stencils and signs must be maintained.

Noise and vibration
Activities  such  as  materials  delivery,  trench  excavation  and  construction
traffic will generate a lot of noise and vibration.
Mitigation

 Best  available  work  practices  will  be  employed  on-site  to  minimize
occupational noise levels.

 All construction equipment will be regularly inspected and maintained
in good working condition.

 Combine noisy operations so that they occur at the same time. The
total noise level will not be significantly louder than the level produced
if the operations were to be undertaken separately.

 Noisy operations will be carried out strictly during the day time.
 Switch off engines when not in use.
 Where  possible  silenced  machinery  and  instruments  should  be

employed to reduce the impact of noise on the existing residents and
workers.

 Machinery,  vehicles  and  instruments  that  emit  high  levels  of  noise
should be used on a phased basis to reduce the overall impact. These
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pieces of equipment such as drills, graders and cement mixers should
also be used when the least number of residents can be expected to
be affected, for example during periods where most residents are at
work or school.

Risk of Accidents at Work Sites
Accidents  during  construction  activities  may  occur  due  to  failure  to  use
Personal Protective Equipment (PPE) by workers on site and members of the
public illegally accessing the work sites. Accidents may result in injuries or
even death of workers or members of the public.
Mitigation Measures

 Construction Workers and the Supervising Team to be provided with
Personal  Protective Equipment including gloves,  gum boots,  overalls
and helmets. Use of PPE to be enforced by the Supervising Engineer.

 Fully stocked First Aid Kits to be provided within the Sites and in all
Project Vehicles

 Adequate Ablution Facilities  to be provided at the Camps and Work
Sites and cleanliness maintained

 Isolate  the  site  for  access  by  the  local  communities  during  the
construction for their safety and health

 Contractor  to  provide  a  Healthy  and  Safety  Plan  prior  to  the
commencement of works to be approved by the Supervising Engineer.

 Camps and Work Sites to be fenced off and Security Guards provided
to restrict access to members of the public.

Vegetation removal
Removal of vegetation as well as trees will lead to loss of plants and animal
habitat.  The  biodiversity  affected  include:  insects  such  as  butterflies  and
worms,  small  mammals,  reptiles  and  birds.  Water  contamination  with
cement will cause it to be highly alkaline and toxic to fish, plants and animals
living in water courses. Cement particles entering a watercourse may clog
fish gills and also destroy their spawning grounds.
Mitigation

 Re-plant the indigenous vegetation as much as practical once work is
completed.

 Spare the vegetation that must not necessarily be removed such as
trees.

 The landscaping plan should seek to avoid the use of non-native and
potentially invasive species.

 Cement mixing should be done in a designated area, away at a safe
distance from storm water drains;
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 Spilled  cement  or  concrete  should  be  collected  and  disposed  away
from natural water ways or storm water drainage;

 Sensitise  workers  and  enable  them  to  properly  handle  concrete
spillages or waste cement.

Service delivery impacts
The construction activities will  cause disruption of services such as water
supply, electricity, sanitation and transportation within the construction area.
Excavation of trenches for the storm water drains may cut the water pipes
and the sewer line.  Excavation of  trenches will  necessitate digging up of
roads, pavements and structures that may have encroached upon the road
reserve. This will cause disruption of transport and other services.
Mitigation

 Put up signs to warn motorists and other road users of the construction
activities.

 Put  up signs to show diversion  routes  where the roads need to be
closed.

 The  contractor  should  communicate  any  intended  disruption  of
services especially water, electricity and transport in advance.

 Traffic department should approve crossing plan prior to construction,
and should approve obstruction times during construction.

 Access  of  residents  should  be  facilitated  by  installing  appropriate
temporary bridges over the trenches

Impacts on Land Use
Impacts on land use will be limited to those areas, where crossing of farm
land is unavoidable.  The loss of  harvest is  temporary and reversible,  and
furthermore  will  be  compensated  at  the  official  compensation  rates.
Therefore no significant impact on agricultural land use is expected.

Public Health, Safety and HIV & AIDs Impacts
Vehicular  traffic to  the  proposed  sites  is  expected  to  increase  especially
during delivery of raw materials. This may cause an increase in the number
of  accidents.  The construction  works  will  expose workers  to  occupational
risks  due  to  handling  of  heavy  machinery,  construction  noise,
electromechanical  works  etc.  Construction  activities  of  bush  clearing,
materials delivery, trench excavation and concrete mixing and construction
traffic, will generate a lot of dust especially during the dry seasons and this
may affect workers’ respiratory systems. Construction camp may be a source
of both liquid and solid wastes. If these wastes are not well disposed, these
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sites  may  become  breeding  grounds  for  disease  causing  pests  such  as
mosquitoes and rodents. In migration of people from different regions may
lead to behavioral  influences,  which may increase the spread of diseases
such  as  HIV/AIDS.  Improper  handling  of  solid  wastes  produced  during
electromechanical  and  civil  works,  such  as  spoil  from excavations,  scrap
metal,  resin,  mortar,  wood, paper, masonry chips and left over food stuff
present a public nuisance due to littering or smell due to rotting.
Mitigation

 Implement  HIV/AIDS  prophylaxis  for  men  and  women  through
appropriate health promotion, as well as wide distribution and use of
condoms, employment opportunities for affected persons and provision
of family accommodation for workers.

 Work to minimize or altogether eliminate mosquito breeding sites.
 Provide appropriate human and solid waste disposal facilities
 Ensure  that  all  construction  machines  and  equipment  are  in  good

working conditions to prevent occupational hazards.
 Establish  a  Health  and  Safety  Plan  (HASP)  for  both  civil  and

electromechanical work.
 Appoint  a  trained  health  and  safety  team  for  the  duration  of  the

construction work.
 Provide  workers  with  protective  gear  (such  as  dust  masks,  helmet,

gloves and overalls).
 Provide training on safety procedures and emergency response such

as fire, oil and chemical spills.
 As much as practical, apply water in the working area to reduce the

amount of dust.

Gender Empowerment Impacts
There  is  need  to  promote  gender  equality  in  all  aspects  of  economic
development  and  more  so  in  construction.  Women  roles  in  construction
works  are  mainly  confined  to  vending  of  foodstuffs  to  the  construction
workers.
Mitigation

 Ensure  equitable  distribution  of  employment  opportunities  between
men and women

5.2.3 Potential negative impacts associated with operation activities
Water pollution
During periods of heavy rainfall some wastewater systems may overflow and
discharge  excess  untreated  sewage  directly  to  nearby  streams,  rivers  or
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other  water  bodies.  These  discharges  are  known  as  combined  sewer
overflows.
Mitigation measure

 Apply  for  discharge  license  and  conduct  water  quality  monitoring
quarterly as required by law

Waste management
Storm water may wash away solid or liquid waste and discharge it to nearby
streams, rivers or other water bodies.
Mitigation measure

 Storm water run-on shall  be prevented from contacting stored solid
waste through the use of berms, dikes, or other temporary diversion
structures or through the use of measures to elevate waste from site
surfaces

 Waste should be disposed in designated sites as approved by NEMA

Labor arrangement for maintenance activities
Routine maintenance (grass cutting, general cleaning and unblocking) will be
undertaken on regular basis.  Seasonal maintenance such as flood repairs,
emergency maintenance to reinstate drainage systems after major failures,
and the regular upkeep of safety features will be undertaken as necessary.
Major  maintenance  that  includes  reconstruction  and  repairs  are  typically
scheduled over periods of several years.
Mitigation measure

 The project provides for the Contractor to train teams of local people
for  routine  maintenance  activities.  The  County  government  of
Nyandarua will ensure that there is sufficient funding available to carry
out routine and periodic maintenance of the drainage systems. This
will be addressed by a Technical Assistance activity to be done under
the project.

5.2.4 Decommissioning
Decommissioning refers to the final disposal of the project and associated
materials, at the expiry of the project design life. De-commissioning is not
anticipated  in  the  case  of  this  storm  water  drainage  project;  instead
expansion of the project will be done at the end of the design life.
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6.0 PROJECT ALTERNATIVES

6.1 Analysis of Project Alternatives
This section analyses the project alternatives in terms of site, technology and
waste management options.

6.2 Relocation Option
Relocation option to a different site is not an option available for the project
implementation as storm water systems within Ol kalou already exists but
they are faced with flooding and storm water drains by raw sewage and solid
which affect the resident livelihoods negatively.

6.3 Zero or No Project Alternative
The No Project option in respect to the proposed project implies that the
status quo is maintained. This option is the most suitable alternative from an
extreme environmental perspective as it ensures non-interference with the
existing conditions. This option will however, involve several losses both to
people  within  Ol  kalou  town.  These areas  will  continue  to  have frequent
flooding and pollution of storm water drains by raw sewage and solid waste.
The No Project Option is the least preferred from the socio-economic and
partly environmental perspective due to the following factors:

 No employment opportunities will be created for thousands of Kenyans
who will work in the project area.

 Discouragement for investors and loaners
 Development  of  infrastructural  facilities  (roads  and  associated

infrastructure) will not be undertaken.
From the analysis above, it becomes apparent that the No Project alternative
is no alternative to the local people and the Government of Kenya.

6.4 Analysis of Alternative Construction Materials and Technology
The  proposed  project  will  be  constructed  using  modern,  locally  and
internationally accepted materials to achieve public health, safety, security,
environmental  and  aesthetic  requirements.  The  road-works  will  be  made
using locally sourced materials that meet the Kenya Bureau of Standards
requirements.

The  alternative  technologies  available  include  the  conventional  concrete
roads, prefabricated concrete panels, or even temporary structures. These
may not be desirable from a cost and durability perspective. The technology
to  be  adopted  will  be  the  most  economical  and  one  sensitive  to  the
environment.
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6.5 Solid waste management alternatives
A  lot  of  solid  wastes  will  be  generated  from  the  proposed  project.  An
integrated  solid  waste  management  system is  recommendable.  First,  the
proponent  will  give  priority  to  reduction  at  source  of  the  materials.  This
option will  demand a solid waste management awareness program in the
management and the staff. Recycling and reuse options of the waste will be
the  second  alternative  in  priority.  This  will  call  for  a  source  separation
program to be put in place. The third priority in the hierarchy of options is
combustion of the waste that is not recyclable. Finally, the proponent will
need to establish agreement with Nyandarua County to ensure regular waste
removal and disposal in an environmentally-friendly manner. In this regard, a
NEMA registered solid waste handler would have to be engaged. This is the
most practical and feasible option for solid waste management considering
the delineated options.

6.6 The Proposed Project Alternative
The project alternative as proposed in this report was considered the most
appropriate.
Implementing the project will ensure that the project aim and development
objectives  are  realized.  The  main  aim  of  construction  of  storm  water
drainage systems in  Ol  kalou  town is  to  enhance preparedness  for  flood
disasters within the town.
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7.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT &
MONITORING PLAN (ESMMP)

7.1 Purpose and Objectives of ESMMP
The specific objectives of the ESMMP are to:

 Serve as a commitment and reference for the contractor to implement
the ESMMP including conditions of approval from NEMA.

 Serve  as  a  guiding  document  for  the  environmental  and  social
monitoring activities for the supervising consultant, contractor and the
client management including requisite progress reports.

 Provide detailed specifications for the management and mitigation of
activities  that  have  the  potential  to  impact  negatively  on  the
environment.

 Provide instructions to relevant Project personnel regarding procedures
for protecting the environment and minimizing environmental effects,
thereby supporting the Project goal of minimal or zero incidents.

 Document  environmental  concerns  and  appropriate  protection
measures; while ensuring that corrective actions are completed in a
timely manner.

7.2 Auditing of ESMMP
The contractor shall conduct regular audits to the ESMMP to ensure that the
system for implementation of the ESMMP is operating effectively. The audit
shall check that a procedure is in place to ensure that:

 The ESMMP being used is the up to date version;
 Variations to the ESMMP and non-compliance and corrective action are

documented;
 Appropriate environmental training of personnel is undertaken;
 Emergency procedures are in place and effectively communicated to

personnel;
 A register of major incidents (spills, injuries, complaints) is in place and

other documentation related to the ESMMP; and
 Ensure that appropriate corrective and preventive action is taken by

the Contractor once instructions have been issued
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7.3 Management Responsibility of ESMMP
In order to ensure the sound development and effective implementation of
the ESMMP, it will be necessary to identify and define the responsibilities and
authority of the various persons and Organizations which will be involved in
the project. The following entities should be involved in the implementation
of this EMP:

 NEMA
 Contractor
 Consultant
 County Governments of Nyandarua

7.3.1 National Environment Management Authority (NEMA)
The  responsibility  of  NEMA  is  to  exercise  general  supervision  and  co-
ordination  over  all  matters  relating  to  the  environment  and  to  be  the
principal  instrument of Government of Kenya in the implementation of all
policies relating to the environment.

7.3.2 The Contractor
The  persons/firms  contracted  to  put  up  the  proposed  fire  station
infrastructure will be required to comply with the requirements of the ESMMP
within this report. To ensure strict compliance environmental specifications
of this ESMMP should form part of the contract documents.

7.3.3 Consultant
The sourced consultant will have to ensure that the proposed ESMMP is up to
date and is being used by the contractor. Periodic audits of the ESMMP will
have to be done to ensure that its performance is as expected.

8.3.4 County Government of Nyandarua
The relevant departmental officers in the above County governments will be
called upon where necessary during Project implementation to provide the
necessary permits and advisory services to the Project implementers. The
Project once commissioned will be operated by the County Government of
Nyandarua.
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The Tables below present the ESMMP for the proposed construction of storm water drainage systems in
Ol kalou during the construction, operation and decommissioning phases respectively.

7.4 Construction Phase Environmental& Social  Management & Monitoring Plan
The table below summarizes the environmental management plan for the proposed project. They describe
parameters that can be monitored, and suggest how monitoring should be done, how frequently, and who
should be responsible for implementation and monitoring. The estimated costs for the various mitigation
measures have been provided where possible. It will be noted that most of these measures will be part of
the project’s operational costs.

Potential
Impact 

Mitigation Measures Responsibili
ty

Time
Frame

Cost
Estima
te 

Air Pollution  As  much  as  possible  apply  water  in  the  working
area to reduce the amount of dust.

 Use protective clothing like helmets and dust masks
by the construction crew.

 Contractors  should  consider  additional  ways  to
reduce potential impacts including implementing a
regular vehicle maintenance and repair program.

 Recruit staff from the surrounding communities to
decrease  the  travelling  distance  thus  reducing
emissions from vehicular traffic.

 Ensure that all vehicles involved in the transport of
construction  material  and  staff,  and  machinery
involved in the construction is properly maintained
and serviced.

 Machines  must  not  be  left  idling  for  unnecessary

Contractor
Resident
Engineer

Throughout
the
constructio
n
period

80,000
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periods  of  time;  this  will  save  fuel  and  reduce
emissions.

Soil  related
impacts

 Install  energy  dissipaters  at  the  outlets  of  new
storm drains,  culverts,  conduits,  or  channels  that
enter  unlined  channels  in  accordance  with
applicable specifications to minimize erosion.

 The valuable top soil  containing organic  material,
nutrients as well as seeds and the soil fauna would
be excavated separately and piled in an adequate
manner for reuse.

 After  completion  of  the  construction  works,
immediate restoration  by  spreading piled  top soil
and by sowing adequate grass cover and planting
of bushes will be followed, therefore the impact is
temporary and reversible

 Plan  emergency  response  measures  in  case  of
accidental oil spills.

 Avoid as far as possible the traversing of bare soil
by vehicles to reduce soil compaction;

 Designate a main access route for heavy machinery

Civil Engineer
and
Contractor

Throughout
the
constructio
n
period

120,00
0

Land  related
impacts

 A site waste management plan, should be prepared
by  the  contractor  prior  to  commencement  of
construction works. This should include designation
of appropriate waste storage areas, collection and
removal  schedule  and  identification  of  approved
disposal site.

 Unusable  construction  waste,  such  as  damaged
pipes,  formwork  and  other  construction  material,
must be disposed off at an approved dumpsite or

Civil Engineer
and
Contractor

Throughout
the
constructio
n
period

100,00
0
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sold to willing buyers at salvage value.
 Proper  solid  waste  receptacles  and  storage

containers should be provided, particularly for the
disposal of lunch and drink boxes so as to prevent
littering of the site.

 Ensure  proper  maintenance  of  Storm  water
drainage system.

 Ensure that the solid waste collection, segregation,
and disposal  system is  functioning properly  at all
times during operation.

 Recycle and re-use wastes where possible.
 All  storm drain inlets and catch basins within the

project  area,  must  be  stenciled  with  prohibitive
language  (such  as:  “NO  DUMPING”)  and/or
graphical icons to discourage illegal dumping. Signs
and  prohibitive  language  and/or  graphical  icons,
which prohibit illegal dumping, must be posted at
public  access  points  along  channels  within  the
project area.

 Legibility of stencils and signs must be maintained.
Noise  and
vibration

 Best available work practices will be employed on-
site to minimize occupational noise levels.

 All  construction  equipment  will  be  regularly
inspected  and  maintained  in  good  working
condition.

 Combine noisy operations so that they occur at the
same  time.  The  total  noise  level  will  not  be
significantly louder than the level produced if  the
operations were to be undertaken separately.

Civil Engineer
and
Contractor

Throughout
the
constructio
n
period

50,000
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 Noisy operations will  be carried out strictly during
the day time.

 Switch off engines when not in use.
 Where possible silenced machinery and instruments

should be employed to reduce the impact of noise
on the existing residents and workers.

 Machinery, vehicles and instruments that emit high
levels of noise should be used on a phased basis to
reduce  the  overall  impact.  These  pieces  of
equipment  such  as  drills,  graders  and  cement
mixers should also be used when the least number
of  residents  can  be  expected  to  be  affected,  for
example during periods where most residents are
at work or school

Risk  of
accidents  at
work site

 Construction Workers and the Supervising Team to
be  provided  with  Personal  Protective  Equipment
including gloves, gum boots, overalls and helmets.
Use  of  PPE  to  be  enforced  by  the  Supervising
Engineer.

 Fully stocked First Aid Kits to be provided within the
Sites and in all Project Vehicles

 Adequate Ablution Facilities to be provided at the
Camps and Work Sites and cleanliness maintained

 Isolate the site for access by the local communities
during the construction for their safety and health

 Contractor  to  provide  a  Healthy  and  Safety  Plan
prior  to  the  commencement  of  works  to  be
approved by the Supervising Engineer.

 Camps and Work Sites to be fenced off and Security
Guards provided to restrict access to members of

Contractor Throughout
constructio
n
phase

200,00
0
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the public.
Vegetation
removal

 Re-plant  the  indigenous  vegetation  as  much  as
practical once work is completed.

 Spare the vegetation that must not necessarily be
removed such as trees.

 The landscaping plan should seek to avoid the use
of non-native and potentially invasive species.

 Cement  mixing  should  be  done  in  a  designated
area,  away  at  a  safe  distance  from storm water
drains;

 Spilled cement or concrete should be collected and
disposed away from natural  water ways or  storm
water drainage;

 Sensitise  workers  and  enable  them  to  properly
handle concrete spillages or waste cement.

Contractor Throughout
constructio
n
phase

30,000

Service
delivery
impacts

 Put up signs to warn motorists and other road users
of the construction activities.

 Put  up signs  to  show diversion  routes  where  the
roads need to be closed.

 The contractor  should communicate any intended
disruption  of  services  especially  water,  electricity
and transport in advance.

 Traffic  department  should  approve  crossing  plan
prior  to  construction,  and  should  approve
obstruction times during construction.

 Access  of  residents  should  be  facilitated  by
installing  appropriate  temporary  bridges  over  the
trenches

Contractor Throughout
the
constructio
n phase

50,000

Public  Health,  Implement  HIV/AIDS  prophylaxis  for  men  and Contractor Throughout 100,00
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Safety and HIV
&  AIDs
Impacts

women  through  appropriate  health  promotion,  as
well  as  wide  distribution  and  use  of  condoms,
employment opportunities for affected persons and
provision of family accommodation for workers.

 Work to minimize or altogether eliminate mosquito
breeding sites.

 Provide appropriate human and solid waste disposal
facilities

 Ensure  that  all  construction  machines  and
equipment  are  in  good  working  conditions  to
prevent occupational hazards.

 Establish a Health and Safety Plan (HASP) for both
civil and electromechanical work.

 Appoint  a trained health and safety team for  the
duration of the construction work.

 Provide workers with protective gear (such as dust
masks, helmet, gloves and overalls).

 Provide  training  on  safety  procedures  and
emergency response such as fire, oil and chemical
spills.

 As much as practical,  apply water in the working
area to reduce the amount of dust.

the
constructio
n phase

0

Gender
empowerment
impacts

 Ensure  equitable  distribution  of  employment
opportunities between men and women

Contractor Throughout
the
constructio
n phase

-

Social
conflicts

 Immediate action undertaken as soon as possible and
within 24 hours of receipt of a complaint

 Investigations completed within seven days of receipt of
complaint.

Contractor/
Proponent

When
conflicts
arise

50,000

48



 All corrective actions implemented by due date
 All incidents or complaints about either environmental or

social  issues  will  be  managed  in  accordance  to  the
existing procedure in line with the legal framework.

 All  incidents  and  complaints  will  be  recorded  in  the
contractors incident reporting system

 Additional  environmental  awareness  training  of  the
workforce with respect to procedures to be followed for
environmental incidents or complaints

 Sensitize workforce on cultural sensitivities

7.5 Operation phase EMP
Potential
Impact

Mitigation Measures Responsibili
ty

Time
Frame

Cost
Estimate
(Ksh)

Water
pollution

Apply for discharge license and conduct
water quality monitoring
quarterly as required by law

County
Governments
of Nyandarua

Throughout
operation
phase

O&M
Budget

Labor
arrangement
for
Maintenance
activities

The project provides for the Contractor to train teams
of local people for routine maintenance activities.

County
Governments
of Nyandarua

Throughout
operation
phase

O&M
Budget

Waste
manement

 Storm  water  run-on  shall  be  prevented  from
contacting stored solid waste through the use of
berms,  dikes,  or  other  temporary  diversion
structures  or  through  the  use  of  measures  to
elevate waste from site surfaces

 Waste should be disposed in designated sites as
approved by NEMA

 Legibility  of  stencils  and  signs  must  be

County
Governments
of Nyandarua

Throughout
operation
phase

O&M
Budget
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maintained.
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7.6 Environmental Performance Monitoring
This is a critical element in the ESIA process. Its main purpose is to provide a
basis  for  ensuring  the  proposed  mitigation  measures  for  the  significant
environmental impacts are implemented.
Monitoring plays an important role in the development, implementation and
execution of  environmental  policy.  The overall  objective of  environmental
monitoring is to ensure that activities carried out during construction and
operations  are  environmentally  and  socially  acceptable,  and  therefore
sustainable. Monitoring creates possibilities to call to attention changes and
problems in environmental quality. Monitoring can also be used for policy
evaluation. It is a long-term process, which should  ideally  begin  at  the
commissioning stage and continue throughout the operational phase. It helps
to establish benchmarks so that the nature and magnitude of anticipated
environmental and social impacts can be continually assessed.
Monitoring  involves  the  continuous  or  periodic  review  of  operation  and
maintenance  activities  to  determine  the  effectiveness  of  recommended
mitigation measures. Consequently, trends in environmental degradation or
improvement can be established, and previously unforeseen impacts can be
identified or pre-empted. Environmental monitoring allows measures to be
implemented in order to prevent or avert negative impacts.
Ideally the Proponent should establish and maintain documented procedures
to monitor and measure, on a regular basis, the key characteristics of its
operations  and  activities  that  can  have  a  significant  impact  on  the
environment.  This  includes  the  recording  of  information  to  track
performance,  relevant  operational  controls  and  conformance  with  the
organization’s environmental objectives and targets. Performance Indicators
must be selected that are simple to monitor, and which will not necessitate
the use of highly technical equipment or require highly specialized training.
The  monitoring  plan  in  the  table  below  lists  indicators  that  should  be
monitored.

Monitoring plan

Activity Target
Areas&
Responsibili
ties

Monitoring Indicator Timeframe

Seeking
approvals from
NEMA for ESIA
and Approval of
plans from
County and
National

All the Project
components
Responsibili
ty
Contractor  &
proponent

Number  of  approvals  /
permits issued

Before
commenceme
nt
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Government
Environmental
and Social
Training and
Awareness

All Workers
Responsibili
ty
Contractor(s)

Number of Trainings 
Held
• Availability of Training
reports
• Attendance list of 
participants during
the trainings sessions

Throughout

HIV/AIDS
awareness and
prevention
campaign

All Workers
Responsibili
ty
Contractor(s)

Number of Trainings 
Held
• Availability of Training
reports
• Attendance list of 
participants during
the training sessions
• Local  health  clinic
statistics

Throughout

Local Labour /
Employment

All the Project
Lots
Responsibili
ty
Contractor

Number of workforce 
employed from
the local community
• Number  of  female
employed

Throughout

Wastes
generation and
disposal

Construction 
areas
Responsibili
ty
Contractor(s)
Supervision

Number of complaints 
from
community not happy 
with waste
management  of  the
contractor

Throughout

Spoil Storage
site

Construction 
areas
Responsibili
ty
Contractor(s)
Supervision

Number of complaints 
from
community not happy 
with waste
management  of  spoil
material

Throughout

Occupational
Health and
Safety

All work areas
Responsibili
ty
Contractor(s)
Supervision

Accidents  occurrence
incidences

Throughout

Sanitation issues
resulting from
both solid and
liquid wastes on
site.

All work areas
Responsibili
ty
Contractor(s)
Supervision

Incidence of reported 
cases of water
related diseases among 
the workforce and
neighbour community

Throughout

Noise and
Vibration control
from plant and

civil works 
areas and
access roads

Reported complaints 
from neighbour
community  and

Throughout
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equipment Responsibili
ty
Contractor(s)
Supervision
engineer

institutions

Contractor de-
mobilization
and
site 
reinstatement

All work areas
Responsibili
ty
Contractor(s)
Supervision

Closeout  audit  report
findings

Throughout
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 Conclusions
On the basis  of  the  above discussions  it  is  concluded  that  the  proposed
project is environmentally,  legally,  socially and culturally acceptable. With
implementation adherence to the proposed ESMMP, the potential significant
negative  impacts  will  be reduced and /or  eliminated.  On that  basis,  it  is
recommended that the project be issued with the necessary clearance for
the Proponent to commence implementation.
The importance of the proposed project to county development and the local
community cannot be overemphasized. It is a socially uplifting project that
guarantees right to proper sanitation. In addition to following the laid down
guidelines, project design has also factored in state of art technology in line
with sound environmental management practices.
Having considered the information collected, collated and analysed during
the study, it is the
Expert’s considered opinion that:

i. The project is vital for the improvement of health in the project area.
Access to proper sanitation is a right for all citizens.

ii. The project DOES NOT pose any serious environmental concern, other
than those that accompany similar development activities.

iii. The proposed ESMMP is adequate to mitigate the potential negative
environmental impacts

iv. The positive environmental  impacts far outweigh the negative ones,
which can be contained by following the proposed ESMMP.

v. The  proposed  project  will  not  compromise  the  well-being  of  the
neighbouring community, ecology or any other conditions.

vi. The project should be allowed to commence and activities be managed
within the provided ESMMP.

vii. The proposed  project  is  a  viable  venture  that  should  be given due
support.  Considering  the  fact  that  there  will  be  minimal  negative
impacts to the environment and its potential to contribute to the rise in
economic status of the area residents who will benefit from it.

viii. The  proponent  has  taken  all  due  care  in  relation  to  laws  and
procedures of the country in setting up of the project.

8.2 Recommendations
 The proponent should be given all the available support to implement

this noble project.
 The licensing authorities should issue the necessary licenses so that

the work can commence.
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 Similar  projects  should  be  encouraged  elsewhere  to  promote
environmental  and  public  health  while  spurring  growth  and
development. 
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