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Executive Summary

The Rural Water Supply and Sanitation Project have been designed to contribute to the
rural water supply and sanitation sector’s reform under the Water Supply and Sanitation
Sector Reform Programme, Phase Il (WSSSRP I1I1). The project will contribute to
strengthening social bond and peace building among the beneficiaries in the project States
through local capacity building and provision of access to improved sources of safe
drinking water and basic sanitation in 6 self-selected Local Government Areas in the
project States, namely: Adamawa, EKiti and Plateau. The purpose of this Initial
Environmental Examination (IEE) is to provide environmental threshold determinations for
the proposed Rural Water Supply and Sanitation Project (RWSSP) in the selected
communities of 6 self-selected Local Government Areas (LGAS) of three European Union
(EU) WSSSRP Il project States in Nigeria. The IEE covers all the activities that are
proposed for the programme, so as to ensure environmentally sound project design
implementation. Field visits were conducted by the IEE consultant in two focal
communities in each State. The visits were to collect environmental information about the
proposed project and its potential impact areas. The methodology adopted for impact
identification and prediction were checklists and questionnaire methods. The impacts were
classified in terms of level (low, moderate and significant). The likely impacts/issues of the
proposed project construction as well as operation have been described covering both
adverse and beneficial ones. In-depth interviews were conducted with traditional rulers and
other key stakeholders (Youth and women leaders). In schools, interviews were conducted
with head teachers. These served as key stakeholders where the project Water, Sanitation
and Hygiene (WASH) facilities would be constructed. The data collected were analyzed to
identify both the negative and positive impacts of the project on the environment. The
project activity impacts on the environmental components indicate that the construction
phase is relatively more severe than the operational phase impacts. During the construction
phase, the worst affected environmental components are air, noise, soil and resource
depletion. The operational phase is characterized by an overall positive impact on public
health and safety due to augmentation in water supply, thus reducing the spread of disease
vectors and unsafe water sources. An Environmental Management Plan (EMP) has been
developed to address mitigation measures/actions to be taken during construction and
operation phases of the project. The EMP proposes an institutional framework within the
State RUWASSA’s and the local government WASH units to carry out the
environmental and social mitigation tasks and coordinate its implementation, monitoring
and evaluation.

The IEE has assessed the environmental impacts of all infrastructure proposed by the
project and has concluded that all negative impacts will be successfully mitigated and that
the project is expected to deliver major benefits to the benefiting communities and
schools.



Introduction
I. Project Description

The Rural Water Supply and Sanitation Project I11 will address the fundamental weakness
of the Nigerian water and sanitation sector in Adamawa, EKiti and Plateau states which is
lack of or inadequate legal and institutional framework at the state level. The project
intends to improve rural water and sanitation sector governance in the three states through
the provision of technical assistance and capacity development to sector institutions and
agencies responsible for rural water and sanitation services delivery. The project will also
address improved access to safe water, adequate sanitation and hygiene practices in rural
communities in the three states. It will also support the development and strengthening of
monitoring and evaluation systems in the States in consonance with the National M&E
system. The project will, specifically, support the rural water supply and sanitation
agencies in the 3 states in the provision of sustainable water supply, sanitation and hygiene
services in rural communities within the project Local Government Areas. In keeping with
the principle of shared responsibilities, participation of local communities, especially
women, in the development and operation and maintenance (O & M) of water and
sanitation facilities, and in sustainable service delivery will be pursued through various
capacity building initiatives.

I1. Purpose of Initial Environmental Examination (IEE) Study

In recent years, environmentally sustainable development has remained one of the major
challenges facing development programming in most developing countries, including
Nigeria. Accordingly, the Ministry of Environment has introduced a variety of instruments
into the country’s development planning. Initial Environmental Examination (IEE) is one
of the tools used for environmentally sustainable development planning and intervention
for small scale development projects.

Nigerian laws and regulations require that environmental impacts of development
projects are identified and assessed as part of the planning and design process, and that
action is taken to reduce those impacts to acceptable levels. This is done through the
environmental assessment process, which has become an integral part of project
development and implementation globally.

The purpose of the IEE study is to:

The purpose of this IEE is to provide environmental threshold determinations for the
proposed Rural Water Supply and Sanitation Project (RWSSP) in the selected communities
of 6 self-selected Local Government Areas (LGAS) of three EU WSSSRP 11 project States
(Adamawa, Ekiti and Plateau) in Nigeria. The IEE covers all the activities that are
proposed for the program, so as to ensure environmentally sound project design
implementation.

The norms for this study will be guided by the National Environmental Impact Assessment
Guidelines. The general objectives of this IEE would be:



(1) Identify and analyze the potential environmental impacts (whether positive or adverse)
on physical, biological, socio-economic & cultural resources, from the location, design &
construction of project structures & associated facilities in the project areas.

(11) Propose the suitable mitigation measures for minimizing the potential negative
environmental impacts and to augment the positive ones to improve overall performance of
the project.

(111) Define and prepare appropriate environmental monitoring and management plan.

(V) Determine the potentials for the improvements to natural resources and environmental
management and socio-economic benefits to the communities in the project areas and its
surroundings.

(V) Receive public feedback for safeguarding the natural environment with least negative
impact on its natural settings and also to adequately assess & document community
requirements relating socio-economic & cultural aspects in the project areas.



I11. Nigerian National Laws on Environment

National Legislations
e Environmental Impact Assessment Act No. 86 of 10 December 1992
e Federal Environmental Protection Agency Act No 8 of 30 December 1988 : FEPA
Act, cap 131 LFN, 1990
e National Environmental Protection (Pollution abatement in Industries and Facilities
generating Waste) Regulations. 1991
e National Environmental Protection (Effluent Limitation) Regulations S.1.8 (FEPA,
1991).
e National Environmental Protection (Management of Solid and Hazardous Wastes)
Regulation S.1. 15
Federal Ministry of Environment Procedural Guidelines for EIA
Harmful Waste Act No. 42 of 25 November 1988
Federal National Parks Act August 1991
Forestry Act. 1958
Land Use Act 1978
National Policy on the Environment
Quarries Act 350 LFN of 1990
Environmental Impact Assessment Sectoral Guideline for Infrastructure
development projects (1995) of the Federal Ministry of Environment.

National Environmental Guidelines

The introduction of guidelines and standards was part of the implementation of the
National Policy on Environment and the environmental pollution abatement strategy.

The guidelines and standards relate to six areas of environmental pollution control:

Effluent limitations.

Water quality for industrial water uses at point of intake.

Industrial emission limitations.

Management of solid and hazardous wastes.

Pollution abatement in industries.

National Environmental Protection (Effluent Limitation) Regulation S.1.6 (1991)

This regulation was issued in 1991. It provides national Guidelines and Standards for
industrial effluents, gaseous emissions, noise, air quality and hazardous wastes
management.

National Environmental Protection S.1 .9 (Pollution and Abatement in industries in
Facilities Producing Waste) Regulations, 1991

This provides general guidelines for the containment of pollution in industries that generate
harmful-wastes.

National Environmental Protection (Management of Solid and Hazardous Wastes
Regulation S.1. 15



This provides general guidelines for the management of solid and hazardous wastes in
Nigeria and emphasizes the followings:

Waste Notification: Industries are obliged to notify the FMENYV of all toxic hazardous and
radioactive wastes which are stored on site or which are generated as part of operations
(Regulations 1991, Article 2).

Waste Management: With regard to waste management, a legal basis exists in Nigeria for
the establishment and implementation of a cradle-to-grave’ tracking system. Specifically
the Solid and Hazardous Wastes Management Regulations 1991 provide for the
establishment of a documentation scheme to cover the generation, transport, treatment and
disposal of hazardous-wastes.

Environmental Impact Assessment Act No. of 10 December 1992

This Act provides the guideline for activities or development projects for which EIA/EMP
is mandatory in Nigeria. Such developments include oil and gas fields, conversion of
mangrove swamps covering area of 50 hectares or more for industrial use, Land/coastal
reclamation projects involving an area of 50 hectares or more. Pursuant to this, the EIA Act
No 86 of 1992 sets out the procedure for prior consideration of environmental and social
issues in certain categories of public and private development projects.

Federal Ministry of Environment Sectoral Guidelines for EMP

The FEPA Act cap 131. LFN, 1990 allocates powers of environment legislation making
and enforcement to the Federal Environmental Protection Agency (FEPA), now Federal
Ministry of Environment. (FMENV) In-line with its functions, FEPA has published the
EIA/EMP Sectoral Guidelines (revised in September 1995). The guidelines cover major
development projects and arc intended to inform and assist proponents in conducting
EIA/EMP studies.

Nigerian EMP Procedure

The FMENYV developed a National EMP Procedure (FEPA 1985) in response to the
promulgation of the EIA Act No. 86 of 1992. The procedure indicates the steps to be
followed from project conception to commissioning in order to ensure that the project is
implemented with maximum consideration for the environment.

The procedure for EMP involves the project proposal stage where the project proponent
notifies FMENV of the proposed project in writing. The project proposal is expected to
contain all relevant information on the project, including a land-use map.

This stage is followed by the screening phase, during which the Ministry will carry out, an
Initial Environmental Examination (IEE) and assign the project into a category based on the
following criteria: Magnitude; Extent or scope; Duration and frequency; Risks;
Significance and Mitigation measures available for associated and potential environmental
impacts. The location of the project in Environmentally Sensitive Areas (ESAS) is also an
important criterion in project categorization. The areas categorized as Environmentally
Sensitive Areas (ESAS) include coral reefs, mangrove swamps, Small islands, and tropical
rainforests, areas with erosion-prone soils, natural conservation areas, etc.

There are three categories (I, II, III) In FMENV’s EIA/EMP Procedural Guideline.
Category | projects are subjected to full-scale EIA/EMP. It consists of, among others,
construction of Roads and Infrastructure projects like, Railways, Ports and Harbours.
Airports, Electrification Projects-etc.
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Projects listed in ‘Category’ Il may not require a full-scale EIA/EMP except when such a
project is located in an Environmentally Sensitive Area (ESA) and in this case the project
will be automatically assigned to Category I. The requirement for Category Il projects is a
partial EIA/EMP. Also, mitigative measures or changes in project design (depending on the
nature and magnitude of the environmental impacts) as well as further actions may be
required from the proponent. Category Il projects include reforestation) afforestration
projects, land and soil management, small-scale irrigation and drainage, mini hydro-power
development small-scale development of petroleum or related activities, etc.

Category Il projects arc those expected to have essentially beneficial impacts on the
environment. For projects in this category, the Ministry will issue an Environmental Impact
Statement (EIS). Projects in this category include family planning programme institutional
development, environmental awareness projects, etc.

Another stage of FMENV’s EMP procedure, which comes up after the project proposal
stage in the scoping stage, the main feature of which is that the proponent will be required
to submit a Terms of Reference (TOR) for the proposed EMP study. In some cases, the
Ministry may demand a Preliminary Assessment Report, and any additional information
from the proponent to assist in vetting the scope and the TOR of the proposed EMP study.
This stage is followed by actual implementation of the EMP study, preparation of Draft
Final and Final EMP Reports, review process and approval/certification.

Other National Legislations
Apart from the FMENYV guidelines highlighted above, there are other legislations that have
been put in place to serve as a check on the operators of oil and gas industries. Some of
these are summarized below:

Penal Code

The Nigerian Penal code makes it an offence punishable with up to 6 months imprisonment
for Any person who: Violates the atmosphere in any place so as to make it noxious to the
health of persons in general dwelling or carrying on business in the neighborhoods or
passing along a public way or does any act which is and which he knows or has reason to
believe to be, likely to spread the infection of any disease dangerous to life, whether human
or animal”.

The Explosives Act

This Act was promulgated in 1964 and empowers the Minister of Mines & Power (now
Solid Minerals) to make regulations on the importation, manufacture, storage and use and
the ownership and possession of explosives.

Endangered Species Act (1985)
The endangered species Act No. 11 of 1985 prohibits the hunting, capture and trade of
endangered species.

Quarries Act Cap 385 Laws of Federation of Nigeria, 1990
The act provides for and regulates quarrying activities in Nigeria. It prohibits unauthorized
quarrying activities for industrial use and diversion of water course or impounding of water
for that purpose. The Act gives the Minister for Mines and Power the power to make
regulations for prevention of pollution of natural water supply.

11



Land Use Act 1978

States that ... it is also in (he public interest that the rights of all Nigerians to use and enjoy
land in Nigeria and the natural fruits thereof in sufficient quality to enable them to provide
for the sustenance of themselves and their families should be assured, protected and
preserved”.

National Inland Waterways Authority, Act (1997)

Act 13 of 1997 establishing the National Inland Waterways Authority (NIWA) repeals the
Navigable Waterways (Declaration) Act of 1988. The NIWA is managed by a governing
board, whose functions, among others, include the following:

e Serve as the body providing regulations for all inland navigation;

e Ensure the development of infrastructural facilities for national inland waterways
network connecting the creeks and the rivers to meet the challenges of modern
inland waterways transportation;

e It is charged with undertaking capital and maintenance dredging. and hydrological
and hydrographic surveys;

e Design of ferry routes and operate ferry services within the inland waterways
systems: and

e Involved in the survey, removal and receipt of derelicts, wrecks and other
obstructions from inland waterways and undertake the installation and maintenance
of lights, buoys. and all navigational aids along water channels

State Legislations

The Nigerian Constitution allows States to make legislations, laws and edicts on the
Environment as environmental is listed under the concurrent schedule of (The 1999
Constitution.

The EIA Act No. 86 of 1992 also recommends the setting up of State Ministries of
Environment (SMENV) and Environmental Protection Agencies (SEPA), to participate in
regulating the consequences of project development on the environment in their area of
jurisdiction. SMENVs thus have the responsibility for environmental protection at the state
level within their states. The functions of the SM EN V/SEPAs include:

e Routine liaison and ensuring effective harmonization with the FMENYV in order to
achieve the objectives of the National Policy on the Environment;

e Co-operate with other relevant National Directorates/Agencies in the promotion of
environmental education;

e Be responsible for monitoring compliance with waste management standards and;

e Monitor the implementation of the EMP and the Environmental Audit Report
(EAR) guidelines and procedures on all developments policies and projects within
the State.
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Figure 1: The flow chart of the EMP process in Nigeria
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Figure 2: Checklist for the Categorisation of EIA Projects

Category |

Category 11

Agriculture and Rural Development

Any reforestation/afforestation project,
Small scale irrigaion and drainage,,Small
scale agriculture/mariculture,,Saw
milling/wood logging,,Rubber processing
Any fish processing,,Any other Agro-allied
industry,

Industry and infrastructure

Mini hydro power development, e.g.
textiles chemcial industries etc, Small scale
power transmission, Any renewable energy
development, Telecommunication facilities,
Rural water supply and sanitation, Public
facilities (Hospital and related facilities,
schools, housing etc), Small scale tourism
development, Small scale development of
petroleum or related facilities, Road
rehabilitation, Any form of Quarrying or
mining

then

Environmentally sensitive areas

Coral reefs, Mangrove swamps, Small islands, Tropical
rainforests, Areas with erosion prone soils e.g

Maintain slopes,,Areas prone to desertification (and semi
and zones)Natural conservation areas,,Wetlands of
National or international importance,,Areas which harbor
protected and or endangered species,,Areas of unique
scenery

Avreas of particular scientific interest

Avreas of historic or archeological interest

Avreas of importance to threatened ethnic groups.

But if the project is located or close to

then

Category 11l

Institutional development:
Health programmes, Family
planning programmes,
Nutritionalprogrammes,
Educational programmes,
Environmental awareness

Physical interventions in the
environment
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International Standards, Treaties and Conventions

Global and Regional Treaties and Conventions are, in principle, binding in first instance on
National Governments that accede to them. They are obliged to implement such
arrangements through national legislation. At the international level, Nigeria is party to a
number of Conventions that are relevant to the proposed development project. The more
relevant ones are reviewed briefly below:

Vienna Convention for the Protection of the Ozone Layer, including the Montreal Protocol

and the London Amendment

The objectives of this Convention adopted in 1985 are to protect human health and the
environment against adverse effects resulting or likely to result from human activities
which modify or are likely to modify the Ozone Layer and to adopt agreed measures to
control human activities found to have adverse effects on the Ozone Layer.

Convention of the Conservation of Migratory Species of Wild Animals or Bonn

Convention

The Bonn Convention’s adopted in 1979 aims at the conservation and management of
migratory species (including waterfowl and other wetland species) and promotion of
measures for their conservation, including habitat conservation.

Convention on Biological Diversity

The objectives of this Convention, which was opened for signature at the 1992 Rio Earth
Summit and adopted in 1994, are the conservation of biological diversity, the sustainable
use of its components and the fair and equitable sharing of benefits arising out of the
utilization of genetic resources, including by appropriate access to genetic resources by
appropriate transfer of relevant technologies.

Convention concerning the Protection of the World Cultural and Natural Heritage or World

Heritage Convention

This Convention adopted in 1972 defines cultural and natural heritage. The latter is defined
as areas with outstanding universal value from the aesthetic and conservation points of

view.
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In addition, Nigeria is a signatory to the following relevant international conventions:

- The African Convention on the Conservation of Nature and Natural Resources, The
African Convention, 1968;

- The Convention Concerning the Protection of the World Cultural and Natural
Heritage, The World Heritage Convention, 1972;

- The Convention on International Trade in Endangered Species of Wild Fauna and
Flora, CITES, 1973;

- Convention on Conservation of Migratory Species of World Animals, Bonn, 1979.

- The Basel Convention on the Control of Trans-boundary Movement of Hazardous
Waste and Disposal, 1989;

- The Framework Convention on Climate Change, Kyoto Protocol, 1995;

- The Convention on Biological Diversity, 1992.

Further to the Federal Ministry of Environment EIA/EMP procedural guideline (Category
I1), rural water supply and sanitation projects do not require a formal EIA. Hence the
national law on EIA is not applicable to the proposed project that this IEE addresses.

IV. Review of Environmental Impacts and Sustainability of Sanitation Installations
1. Role of Vegetation Surrounding Sanitation Installations

A good vegetative cover should be maintained over sanitation installations. It is important
to protect the surface from any erosion. Herbaceous, shallow rooted plants, such as
flowering perennials and annuals, turf grass and many ground covers are unlikely to
damage the lines (where present). In addition the vegetation will help remove excess water
(Santarla, 1984). Some techniques include:

(a) Rain Gardens - Bioretention Areas

Rain gardens are shallow surface depressions that are planted with native vegetation in
other to capture and treat runoff from impervious surfaces such as rooftops, streets

and parking lots. Rain gardens reduce the volume of storm water runoff, reduce peak rate
runoff, increase groundwater recharge, provide pollutant removal and also have aesthetic
and habitat benefits. Rain gardens also can provide potential air quality and climate
benefits. As water ponds at the surface, pollutants settle out, and it is filtered through soils
and vegetation. The volume of runoff is reduced through surface ponding, soil storage,
evapotranspiration, and infiltration. There are some downsides to bioretention areas; they
require regular maintenance until vegetation is well established and they always require
periodic maintenance. Plants must be carefully selected and allowed enough time to
establish, and they may be costly (Santarla, 1984).

The contributing drainage area to a rain garden would be eligible to receive Impervious
Area Credit. The vegetation planted in rain gardens should be preferably native, and
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tolerant of salt, wet conditions, and dry conditions. Rain gardens consist of inflow areas,
shallow ponding areas over planting soil, a mulch layer, vegetation, and an overflow
mechanism to take larger rainfall events system or other. Rain gardens can be constructed
with subsurface sand or gravel bed if additional storage capacity is required (Gary, 1977).
A rain garden can be sized and shaped to fit landscape constraints, and multiple
bioretention areas can be placed throughout a site to capture runoff from various surfaces.
Rain gardens provide a number of benefits. Runoff velocity is reduced as it enters a rain
garden, and water quality is improved.

Recommended native plant species for rain gardens are many. Annual maintenance tasks
for rain garden vegetation includes: clean up, regular weeding during the growing season,
cutting back perennials and pruning woody plants, plant replacement as necessary, and
watering during exceptionally dry times. In addition, litter pickup and clean out of any
inlets and pipes is required to keep systems attractive and functioning (Pelczar and Rodger,
1972).

(b) Green Roofs

Green roofs are rooftops that include a thin covering of vegetation which allows the roof to
function more like a vegetated surface than an impervious one. The thickness of the
vegetation can range anywhere from 2-6 inches, and usually contains several layers of
waterproof material, insulation, growth media, fabric and the actual vegetation on top of
these layers. Vegetated roofs are a form of source management for reducing the rate and
volume of runoff from a precipitation event (Ronayne et al., 1984).

(c) Grow Zones

Grow zones (vegetative buffers) provide many benefits such as improved water quality,
reduced flow volume and pollutant removal. Grow zones have low long-term maintenance
needs and costs are relatively low, and they can provide aesthetic and habitat benefits as
well.

(d) Porous Pavement

Impervious surfaces such as roads, buildings, parking lots and sidewalks prevent rainfall
from entering the ground. This significantly increases the amount of runoff into local water
bodies. Porous pavement allows water to infiltrate, and percolate through the soil layers,
recharging our aquifers. Conventional paving materials are less expensive than porous
pavement materials, but in the long run porous systems can lower development costs by
reducing the need for conveyance and detention of storm water (Gary, 1977).

(e) Tree Trenches

A tree trench is a linear water management feature consisting of trees planted in several
feet of amended planting soils, and it is designed to capture runoff from adjacent
impervious areas. Tree trenches are applicable in linear areas with limited space to manage
water (Santarla, E. 1984).
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2. Sanitation technologies include:

(1) Ventilated Improved Pit (VIP) toilet

Principles of
operation

Operational and
institutional
requirements

Costs

Sustainability/comment

Waste drops into
the pit where
organic material
decomposes

and liquids
percolate into the
surrounding soil.
Continuous
airflow through
the top-structure
and above the vent
pipe removes
smells and vents
gases to the
atmosphere. A
darkened interior
IS maintained
causing

insects entering
the pit to be
attracted towards
the light at the top
of the vent pipe
and trapped

by the fly screen.
A separate hand
washing facility is
required.

Locate to prevent
ingress of storm
water to pit, as well
as in consideration
of local groundwater
use and conditions.
Does not accept
domestic
wastewater. Cannot
be placed

inside the house.
Ensure access for
mechanical pit-
emptying and
availability of sludge
treatment and
disposal where
required.

Ensure
repair/replacement
of

damaged/worn
materials

Capital: may range
from N9528.96-
N47644.80,
depending on
householder input
and choice of
materials.
Operating: 3949
per year if emptied
once in 5 years.

Widely used
internationally and

in rural and peri-urban
areas. Most successful in
water-scarce
environments.

Failures generally due to
inadequate user
education and/or poor
design and construction.
Costly adaptations can
result where shallow
rock or shallow water
tables occur.
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(if) Composting/Urine diversion (UD) toilet

Principles of
operation

Operational and
institutional
requirements

Costs

Sustainability/comment

Waste is deposited
in the chamber and
dry absorbent
organic material,
such as wood ash,
straw or vegetable
matter

is added after each
use to deodorise
decomposing faeces
and/or control
moisture and
facilitate biological
breakdown
(composting).
Urine may be
separated/diverted
through use of
specially adapted
pedestals.

This may be
collected and used
as a fertiliser. In
desiccation
systems, ventilation
encourages

the evaporation of
moisture.

Does not accept
domestic
wastewater. Ensure
ease of

access by
householder and
promotion of manual
‘turning’ of

compost and removal
of
composted/desiccated
material.

Suitable disposal
site/area

necessary.

Capital (variable
depending on
system and
householder
input):
N47644.80 —
N63526.40 for
commercial
systems.
Operating:
N560.35-
N8005.35 per
annum,
depending on
local
government
involvement and
householder
willingness to
handle waste,
and disposal
options.

Control of moisture
content is vital for
proper operation.
Contents often become
too wet, making the
vault difficult and
unhygienic to empty, as
well as malodorous.
User educational
requirements and
continuous input
significant for proper
operation in terms of
the composting process.
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(iii) Wet systems

(a) Pour-flush toilet

Principles of Operational and Costs Sustainability/comment
operation institutional

requirements
After defecation, Appropriate for Capital: International acceptance
the pan requires small volumes of N32021.39- demonstrated where
flushing with a few | water and can N56037.43 which | water is used for anal

litres

of water. The water
retained in the pan
provides a seal
against smell, flies
and mosquitoes

accept domestic
wastewater -
generally

carried by hand to
the latrine.

Ensure access for
mechanical
emptying of
contained waste,
and suitable subsoil
drainage

(high reliance on
the soil
environment in
rendering the
effluent harmless)
and/or availability
of sludge treatment
and disposal.

can increase where
soils are not well
suited to drainage.
Operating:
N2401.60-
N4803.21 per
annum where
subsoil drainage

is available.

cleansing and users
squat. Blockages occur
through use of
inappropriate anal
cleansing material.
Offset pour flush

can allow location of
toilet inside house, but
generally larger
flushing volumes are
required.
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(b) Aqua-privy and soak away

Principles of Operational and Costs Sustainability/comment
operation institutional

requirements
After defecation, Appropriate for Capital: ¥32021.39- | International acceptance

the pan requires
flushing with a
few litres

of water. An aqua-
privy requires

the addition of
water to keep the
end of the chute
submerged.
Containment of
the waste may
vary from a sealed
container to

a solids collection
system and
effluent soakaway.

small volumes of
water and can
accept domestic
wastewater —
generally carried
by hand to the
latrine.

Ensure access for
mechanical
emptying of
contained waste,
and suitable subsoil
drainage (high
reliance on the soil
environment in
rendering the
effluent harmless)
and/or availability
of sludge treatment
and disposal.

N56037.43which
can increase where
soils not well

suited to drainage.
Operating:
N2401.60-:4803.21
per

annum where
subsoil drainage

is available.

demonstrated where
water used for anal
cleansing and users
squat.

Blockages occur through
use of inappropriate anal
cleansing material.
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(c) Conservancy tank

Principles of
operation

Operational and
institutional
requirements

Costs

Sustainability/comment

Waste is flushed
into the tank where
it is contained in
isolation

from the
surrounding
environment before
removal by tanker
for treatment.

Tank sizing
dependent on flush
volumes, domestic
wastewater

levels and
frequency of
emptying. Ensure
access for
mechanical
emptying and
availability of
treatment and
disposal facilities

Costs depend on
size and emptying
frequency.

Cost:

At ¥:32021.39 —
N80053.46
depending on top
structure and
tank volume.
Operating:
N8700.00 per
household per
annum (based on
an

estimated
emptying cost of
N2897.94

per tank) assuming
the tank is
emptied, on
average, 3 times
per year.

Widely used,
particularly in more
sensitive soil and
geohydrological
environments
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(d) No Water Consumption System (NOWAC)

Principles of Operational and Costs Sustainability/comment
operation institutional
requirements
Fill main chamber Operates: Capital: Similar systems are
with water to  Without N80053.46 — accepted
activate the system. | additional water N96064.16 per internationally in echo
No additional « With only the seat | unit which sensitive areas and
water will be required as includes: where

in future. Waste
drops into the water
in the main

chamber where the
organic material
decomposes. This
process is natural

and executed by
organisms. The waste
moves around in the
main chamber for

a period of
approximately 100
days. The brown
water moves into the
second chamber. This
chamber is fitted with
an anaerobic filter
and is situated in the
main chamber. It
destroys
approximately 98%
of all dangerous
pathogens before it
flows over into an
anaerobic filter where
the remains of the
pathogens are
destroyed by
organisms and
oxygen. The volume
of the overflow
equals the volume of
the waste per person.
This overflow of
uncontaminated water
flows into a soak
away, which can be
seen as an additional
filter. (Kennedy,
1982)

mechanical part
» Without any
chemicals

No maintenance
required for

15 — 20 years. After
15-20

years the sand layer
at the

bottom of main
chamber is
removed with a
pump after
which the system
will work for
another 15 — 20
years.

Note: Only sand
and not the
water will be
pumped out.

* The complete
system

* The concrete top
structure

* The transport

* The installation
* The training of
each

household

Note: Installation
costs can
increase in rocky
areas and

against steep
slopes.
Operating:

No costs up to 15
-20

years.

water is scarce.
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(e) Full bore waterborne sewerage

Principles of Operational and Costs Sustainability/comment
operation institutional

requirements
Waste from the Requires a reliable | Capital: Unaffordable to many,
toilet, and and uninterrupted N96064.16 - particularly in terms of
possibly domestic | household water N112074.85 taking | access to sufficient
wastewater, connection and bulk and sewerage | volumes of household
is flushed using spatially regular costs into account. | water. Appropriate
significant permanent Operating: anal cleansing material
volumes of water settlements. N6404.28 - is required. The health
into the sewer Specific design N12808.55 per consequences of failure

system for removal
to a treatment
facility. There are
several types of
such facilities and
these treat effluent
to high

standards prior to
discharge into

the aquatic
environment

criteria must be
applied throughout
the sewerage
network. Skilled,
organised and
effective operation
and maintenance
capability is
required for sewers
and the full
functioning of
wastewater
treatment facilities.

annum.

are devastating in
comparison to onsite,
dry sanitation.
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(F) Septic tank and soakaway or Small bore solid-free sewer

Principles of Operational and | Costs Sustainability/comment
operation institutional

requirements
Waste from the Requires a reliable | Capital: Widely used by formal
toilet, and generally | household water N112074.85- rural households and
domestic connection. N136090.89 farming areas, where
wastewater, Specific Operating: reliable water supply is
is flushed into the design criteria N3202.14- available. Provides a
settling chamber must be applied to | ¥7204.81 per high level of service and
where it is retained | the settlement tank | emptying, user convenience.
for at least 24hrsto | and depending on Failures due to poor
allow settlement soakaway system. | emptying design and construction,
and biological This option is frequency. and use of inappropriate
digestion. Partially applicable only in anal cleansing material.
treated liquids then | areas of low Soakaway system is

pass out of the tank
and into the subsoil
drainage/soakaway
system. Digested
sludge gradually

builds up in the tank

and requires

eventual removal by

tanker.

settlement density
and where soils
have a high ability
to drain

effluent away.
Ensure access for
emptying of tanks
by vacuum tanker,
as well as
availability of
sludge treatment
and disposal.

particularly prone to
failure in the long-term
if detailed soil testing is
not carried out.

25




(9) Shallow sewerage

Principles of Operational and | Costs Sustainability/comment
operation institutional

requirements
Waste from the Requires reliable Capital: ¥ Used, with reported
toilet and possibly | household 40026.73to N success, under a wide
domestic availability of 48032.08 - range of conditions in a
wastewater, water and high savings of up to number of South
but at much lower | levels 50% over American countries,

volumes than

for conventional
sewerage, is
flushed into the on-
site sewerage
system and
progressively
washed down to
either a dedicated
treatment facility
or

into street sewers
and then on

to a major
treatment works.
(Guy and lan,
1999).

of connection into
the sewerage
system are
necessary. Can,
however, be laid
out in less formal
and spatially
irregular
settlements.

Less stringent
design criteria - but
organised and
effective operation
and maintenance
capability is
required. This can
be delegated to
residents for on-
site sewers.
Significant user
education and
acceptance of
shared
management of the
system is critical.

conventional
sewerage capital
costs.

Operational:
N4803.21 —
N7204.81
assuming that all
maintenance

is provided by the
service provider.
Drops to ¥4995.34
where residents are
responsible for
operation and
maintenance of
block (not bulk)
sewers

Ghana, Pakistan and
Greece.

3. Alternative final disposal methods include:

(a) Dosing Systems

Dosing systems store pretreated effluent in a dosing tank and periodically apply

large doses to the soil absorption field by pump, siphon, or gravity. Each dose is distributed

over a large portion of the absorption field. The system is then allowed to drain, which
allows the soil surface to return to an unsaturated condition. The frequency of dosing is
determined by soil type and ranges from one to four doses per day (Otis, 1984).

Evaluation: The precise causes of soil clogging are not well understood, and some




question still exists whether dosing is effective. It is suggested that clogging

will occur with dosing systems as well as standard systems. Further research and careful
tracking of installed systems is necessary. The cost of the additional dosing chamber and
pump adds approximately 3¥130,000 to 3160,000 to the price of a standard system.

(b) Pressure Distribution Systems

Pressure distribution systems, like dosing systems, store pretreated effluent for periodic
distribution to the soil absorption field. Effluent is pumped throughout the entire absorption
field through small diameter pipes. This method provides the most uniform distribution,
thus avoiding localized overloading problems. The benefits of dosing are also achieved
with this

system.

Evaluation: Pressure systems are recommended for permeable and coarse-textured soils
as they maximize the potential for treatment (by distributing the effluent evenly over the
entire absorption field) and minimize the potential for direct bypass of effluent to the
groundwater (Ronayne et al., 1984). Because of the extra tank, pump, control devices, and
power usage, they are more expensive to install, operate, and maintain than a gravity
system. The cost of the additional dosing chamber and pump adds approximately
N129239.33 to N¥161549.16 to the price of a standard system. The price of the absorption
field is similar to the standard field. It is likely that these systems afford the most effective
treatment in coarse textured soils, but it is not clear whether or not the life of the absorption
field in fine soils is prolonged.

(c) Alternating Distribution Systems

Alternating distribution systems do not store effluent, rather, the disposal of pretreated
effluent is alternated between two separate absorption fields constructed in close proximity.
The fields are usually alternated annually. This allows the unused field to drain and aerobic
decomposition of the clogging mat to take place. Residential systems are usually
constructed with two equal fields, each containing 75 percent to 100 percent of the required
surface area (Otis, 1984).

Evaluation:
The soil must also meet standards for a conventional system. Installation, therefore, is
costly, and the primary benefit received is an increased lifetime for each absorption field.

(d) Mound or Fill Systems

Mound or fill systems are a pressure distribution system installed in a mound constructed
on top of the natural soil. These systems are used when the groundwater level is too close
to the surface or when the soil is either too permeable or not permeable enough. The mound
is constructed of a course-grained material (usually sand) through which the pretreated
effluent travels before it reaches the original soil surface. The mound is covered with
topsoil and planted with vegetative cover (Adapted from Otis, 1984).

A standard soil absorption field is constructed below the topsoil. A mound system is
constructed on top of the topsoil layer and thus gains the additional benefit of this soil layer
for treatment. Treated effluent can spread laterally through the topsoil until it is absorbed
into the subsoil.
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Evaluation: Mound systems have emerged after much development as an effective
alternative for sites with unsuitable soils. However, construction of a mound requires large
quantities of new soil brought to the site, and the mound must be carefully designed and
constructed to function properly. A mound system can cost between ¥646,196.66 and
N1,292,393.31 to design and install, and is therefore usually the choice of last resort.

(e) Evapotranspiration Beds

Evapotranspiration beds discharge to the air instead of the soil. Use is restricted to areas
where annual evaporation exceeds annual precipitation. Beds are lined with a watertight
liner such as plastic, filled with crushed rock and sand, and covered with top soil.
Pretreated effluent is distributed to the beds with perforated pipelines in the same manner
as conventional absorption systems.

Evaluation: Testing of 17 systems in eastern Oregon revealed poor performance. All but
one of the systems developed holes in the liner, which allowed untreated effluent to enter
the ground water. One system, constructed with a special heavy liner, and three times
larger than the other systems studied (7500 sg.ft.), appeared to function satisfactorily
(Ronayne et al., 1984).

Available alternative disposal methods include the use of:

(i) Aerobic Tanks

An aerobic tank is a watertight container in which a mechanism has been installed to bring
the wastewater into contact with air. In the presence of air, the waste products

then decompose. Solids and greases are separated and liquid effluent is discharged to a
disposal system. Solids must be pumped from the final chamber regularly.

Aerobic tanks can reduce BOD (biological oxygen demand—a measure of the amount of
oxygen used to decompose organic material in water) by 85 percent to 98 percent under
ideal conditions and SS (suspended solids) by 40 to 80 percent. A septic tank reduces
BOD by 25 percent to 65 percent and suspended solids by 40 to 80 percent (Buchholz,
1980).

Evaluation: Aerobic devices are sensitive to changes in quantity or characteristics of the
wastewater they are treating. In field conditions, effluent has not been shown to be of a
higher quality than septic tank effluent, and the quality of the effluent varies widely over
time. These are mechanical devices which require knowledgeable operation and
maintenance. Because of the need for regular inspection and maintenance, aerobic tanks
are best suited for conditions where they are under the management of a wastewater
management utility.

(i1) Anaerobic Filters

Anaerobic filters are designed to provide further treatment to septic tank effluent before
discharge to a soil absorption system. The filter is a watertight container filled with crushed
rock or other solid medium which will support microbial growth. Effluent is treated as it
comes in contact with anaerobic organisms on the surfaces of the filter material. Flow is
generally from the bottom upwards (ensuring that the filter material is always saturated) to
maintain anaerobic conditions in the filter (Kennedy, 1982; Viraraghavan and Kent, 1986).

28



Evaluation: Development is still experimental for small residential systems. It is reported
than anaerobic filters can reduce the Biological Oxygen Demand (BOD) of septic tank
effluent by an additional 30 percent to 80 percent and can further reduce fecal coliform by
43 percent to 95 percent (Viraraghavan and Kent, 1986). These units require no extra
energy and maintenance is similar to that for a septic tank. No cost estimates are available.
More research and field testing are needed.

Sand Filters

Many sand filter designs have been installed on an experimental basis for residential onsite
use (Ronayne et al., 1984). In general, sand filters operate by directing pretreated effluent
into or onto a layer of sand, allowing it to drain through the sand (where aerobic
decomposition of waste products takes place) and collecting the filtrate in a perforated pipe
at the bottom of the filter. Filters can be constructed above or below the ground. Systems
constructed below the ground can be contained in a watertight vault or uncontained in
direct contact with the surrounding soil. Some designs recirculate part of the filtrate back
through the filter for further treatment. The liquid filtrate is ultimately disposed of in a soil
absorption field. Sand filters can produce effluent of very high quality with reported BOD
and suspended solids (SS) reductions of 99 percent and 97 percent, respectively (Ronayne
etal., 1984).

Evaluation: The Oregon Department of Environmental Quality has conducted extensive
research into the use of sand filters for residential onsite use (Ronayne et al., 1984). Their
research has shown good success at improving the ability of soils to accept and treat
effluent on sites with soils which are not acceptable for conventional systems. In some
cases, with very poor soil conditions, a sand filter is installed to treat septic tank effluent
before disposal in a mound system. However, a system of this type would cost in the
neighborhood of N160,000.

Analysis of alternative final disposal and treatment methods of excreta

The solids and scum from a septic tank are to be pumped from the tank approximately
every three years. Failure to pump a septic tank regularly results in rapid soil clogging and
system failure. Treatment and Disposal Systems suggests that there are three distinct phases
in the life of onsite systems that require control;

1. Installation
2. Operation
3. Maintenance

An onsite system must be operated and maintained carefully to function properly. For
example, the use of garbage grinders or excessive water volumes can have a detrimental
effect on the operation of an onsite system. A critical maintenance function for most
systems is pumping the septic tank; failure to do so can cause a rapid failure of the soil
treatment and disposal system (Viraraghaven, 1986)

Regular inspection and documentation of maintenance

Onsite wastewater systems require regular maintenance to adequately protect public health
and the environment. Inspections are conducted by health officials or licensed individuals,
such as plumbers or septic tank pumpers, trained and certified to carry out inspections.
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Environmental Impacts on Water Supply Sustainability

1. Potential Environmental Impact on water source Sustainability

Flush toilets and septic tanks This comprises flush to pipe sewer system,
pour to flush system, septic tanks or flush to
pit latrine. The treated effluent of a septic
tank usually seeps to the ground through a
leaching pit.

Improved latrines This which comprises of the VIP latrine, pit
latrine with slab and a composting toilet.
The pit latrine is risen above the
groundwater level so as to prevent
corruption. Also, the composting toilet is a
dry one in which carbon rich materials are
added to the excreta and the appropriate
conditions are controlled to attain
composting.

Traditional latrines Pit latrines without slabs, bucket and
hanging latrines make up this category. The
pit is as before dug higher than the
underground water thereby reducing water
corruption. The hanging latrine particularly
is a toilet built directly over the sea, a river
or other bodies of water where excreta
drops directly into. This has one of the
worst environmental impact on water.

Open Defecation Human faeces are disposed of in fields,
forest, bushes, open bodies of water,
beaches or other open spaces. They
contribute also a high corruption rate to
water.

2. Suitability of Siting Proposed Deep and Shallow Wells to Ensure Minimum
Environmental Damage

In most cases the deep wells are usually less susceptible and responsible to surface
environmental damage as compared to the shallow wells. The depth of the well however is
often determined by the groundwater aquifers which are layers of porous substrate that
contain and transmit groundwater.

(i) Shallow Wells

These are often accompanied by unconfined aquifers. They are often more likely to cause
surface environmental damage. As water moves through the landscape it collects soluble
salts, mainly sodium chloride. Where such water enters the atmosphere through
evapotranspiration, these salts are left behind. In irrigation districts, poor drainage of soils
and surface aquifers can result in water tables coming to the surface in low-lying areas.
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Major land degradation problems of soil salinity and waterlogging result, combined with
increasing levels of salt in surface waters. As a consequence, major damage has occurred to
local economies and environments (Richard, 2005).

Four important effects are worthy of brief mention. First, flood mitigation schemes,
intended to protect infrastructure built on floodplains, have had the unintended
consequence of reducing aquifer recharge associated with natural flooding. Second,
prolonged depletion of groundwater in extensive aquifers can result in land subsidence,
with associated infrastructure damage — as well as (thirdly) saline intrusion. Fourth,
draining acid sulphate soils, often found in low-lying coastal plains, can result in
acidification and pollution of formerly freshwater and estuarine streams. Another cause for
concern is that groundwater drawdown from over-allocated aquifers has the potential to
cause severe damage to both terrestrial and aquatic ecosystems.

(ii) Deep Wells

Groundwater is a highly useful and often abundant resource. However, over-use, or
overdraft, can cause major problems to human users and to the environment. The most
evident problem (as far as human groundwater use is concerned) is a lowering of the water
table beyond the reach of existing wells. Wells must consequently be deepened to reach the
groundwater; in some places the water table has dropped hundreds of feet because of
extensive well pumping and the rate of depletion is accelerating. A lowered water table
may, in turn, cause other problems such as groundwater-related subsidence and saltwater
intrusion.

Aquifer drawdown or over drafting and the pumping of fossil water increases the total
amount of water within the hydrosphere subject to transpiration and evaporation processes,
thereby causing accretion in water vapour and cloud cover, the primary absorbers of
infrared radiation in the Earth’s atmosphere. Adding water to the system has a forcing
effect on the whole Earth system, an accurate estimate of which hydrogeological fact is yet
to be quantified. Some probable problems associated with these well include:

(a) Subsidence

Subsidence occurs when too much water is pumped out from underground, deflating the
space below the above-surface, and thus causing the ground to actually collapse. The result
can look like craters on plots of land. This occurs because in its natural equilibrium state,
the hydraulic pressure of groundwater in the pore spaces of the aquifer and the aquitard
supports some of the weight of the overlying sediments. When groundwater is removed
from aquifers by excessive pumping, pore pressures in the aquifer drop and compression of
the aquifer may occur. This compression may be partially recoverable if pressures rebound,
but much of it is not. When the aquifer gets compressed it may cause land subsidence, a
drop in the ground surface (Sophocleous, 2002).

(b) Sea Water Intrusion

Generally, in very humid or undeveloped regions, the shape of the water table mimics the
slope of the surface. The recharge zone of an aquifer near the seacoast is likely to be inland,
often at considerable distance. In these coastal areas, a lowered water table may induce sea
water to reverse the flow toward the land. . Sea water moving inland is called a saltwater

31



intrusion. Alternatively, salt from mineral beds may leach into the groundwater of its own
accord.

3. Potential Impact of Selected Deep Wells on Aquifer Stability

An aquifer is a groundwater reservoir composed of geological units that are saturated with
water and sufficiently permeable to yield water in a usable quantity to wells and springs.
Sand and gravel deposits, sandstone, limestone and fractured crystalline rocks are example
of geological units that make form aquifers. Aquifers however are of two types: the
confined and unconfined. The confined are synonymous to Deep wells.

Confined aquifers also known as artesian or pressure aquifers occur where groundwater is
confined under pressure greater than atmospheric. i.e in relatively deep wells. A region
supplying water to a confined area is known as a recharge area. Water may also enter by
leakage through a confined bed. Rises and falls of water in wells penetrating confined
aquifers result primarily from changes in pressure rather than changes in storage volumes.
Hence confined aquifers display only small changes in storage and serve primarily as
conduits for conveying water from recharge areas to locations of natural or artificial
recharge (Sakthivadivel, 2007). Deep wells as a result allow for aquifer stability and
hydrological balance over a long term as opposed to shallow wells.

V. Approach and Methodology
1. Desk review

This involved collection and review of secondary sources of information from various
sources; Initial interaction and consultation with the local communities and LGA/State
level stakeholders; and Delineation of geographical boundary of the influence area.

Project specific checklists

Environmental checklist and questionnaires were utilized. Community environmental
checklist is presented in appendix Il. Community and Schools WASH assessments are
presented in appendix 11 and IV respectively.

2. Field survey

The field visits was conducted by the IEE consultant during October and November 2013,
in 2 focal communities in each State. The visits were to collect environmental information
about the proposed project and its potential impact areas.

The criterion for community selection was underserved communities in each self selected
local government area, as determined by the LGA WASH unit coordinator. For the
collection of environmental features related to biophysical environment, maximum 100
meter distance observable from the structures was taken as an influence area. The impacts
were classified in terms of level (low, moderate and significant). The methodology adopted
for impact identification and prediction was checklists and questionnaire method. The
likely impacts/issues of the proposed project construction as well as operation are described
in the following sections. The likely impacts/issues have been assessed covering both
adverse and beneficial ones.
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In-depth interviews were conducted with traditional rulers and other key stakeholders
(Youth and women leaders). It was used to collect biological, socio-economic and cultural
environment related information using a checklist. Community and Schools WASH
assessments questionnaires were used to assess current situation and expected
environmental impacts of construction, operation and maintenance on community and
school environment. In schools, interviews were conducted with head teachers. These
served as key stakeholders where the project WASH facilities would be constructed.
Photographs were taken to show different environmental features.

The community and school locations were located within geographical coordinates in each
State by the use of Geographical Positioning System (GPS) equipment. For each
community and school, the latitude and longitude were recorded.

3. Data Analysis

The data collected was analyzed to identify both the negative and positive impacts of the
project on the environment.

4. Public consultation

In order to ensure the public involvement, the following procedures were followed during
IEE report preparation:

Interactions with local communities and related stakeholders were conducted to collect
public concerns and suggestions. Discussions were conducted to solicit information
regarding the bio-physical and socio-economic and cultural aspects of the proposed project,
and also to collect their suggestions and acceptance of the project. The discussions were
held at the different selected communities and a record of public consultations prepared.
The draft IEE report will be reviewed incorporating the suggestions from the concerned
stakeholders. The final IEE report will be sent to State RUWASSA for approval. The
approved IEE report will be accessible to interested parties and general public through the
concerned RUWASSA.

5. Mitigation Measures and Monitoring Plan

Based on the identified impacts; their nature, extent and magnitude, the mitigation and
monitoring prescriptions has been developed. A realistic approach has been used for the
application of the mitigation measures in the local context. Environmental Monitoring Plan
(EMP) has been developed to assess the effectiveness of the mitigation measures and
implementation status.

Assessment of institutional capacity of implementing agencies in the implementation of the
proposed Environmental Management Plan (EMP) and a training proposal to enable the
agencies to implement the EMP and monitoring plan have been developed.

6. Information Disclosure
Information about the proposed project and IEE study has been disseminated through

person to person contacts and interviews and group discussions during field study of IEE.
Available institutions at the local level have been informed through notice distribution or
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posting at concerned LGAs. The approved IEE report will be accessible to interested
parties and general public through following agencies:

- LGA WASH Department/Units
- RUWASSAS
- State Ministries of Water Resources and Equivalent

B. Description of Environment
I. Physical resources
Topography of Adamawa, Ekiti and Plateau States

Topographically, Adamawa is a mountainous land crossed by the large river valleys -
Benue, Gongola and Yedsarem. The valleys of Cameroon, Mandara and Adamawa
mountains form part of the landscape. Adamawa is one of the largest states of Nigeria and
occupies about 36,917 square kilometres. It is bordered by the states of Borno to the
northwest, Gombe to the west and Taraba to the southwest. Its eastern border also forms
the national eastern border with Cameroon.

While EKiti, one of the WSSSRP focal state is located between latitudes 7°15'N and
7°16.8'N and longitudes 5°19'E and 5°23.2'E. The topography is gently undulating,
consisting of gravel, lateritic soil, alluvial soil, clay, sandy clay, and top-soil and low lying
outcrops at the lowland area. Three major rivers - Osin, Ureje and Omisanjana - and other
seasonal streams and springs, dominate the drainage system. It is about 300 m above mean
sea level, with some dome- shaped hills at the outskirt. The hills are of granite and
metamorphic gnesis and quartzite forming residual hills.

Plateau state is located near the center of Nigeria. It covers 8600 km? and is bounded by
300-600 meter escarpments around much of its circumference. With an average altitude of
1280 metres and its highest point is Shere Hills 1829 meters . The plateau has given its
name to the State, Plateau State in which it is found and is itself named for the state's
capital, Jos.

Climate of Adamawa, Ekiti and Plateau States

The climate of the Adamawa is classified as tropical of the Sudan type. It has only two
seasons; November begins the dry period, and April the wet. Rainfall here averages 900 to
1,500 mm per year and decreases further north. May and June are the wettest, with
occasional tornadoes; August is another rainfall peak. In addition, temperatures dip from
November to January, as conditions similar to those that cause winter in temperate climes
take at least a tentative hold. Temperatures rise due to the Harmattan beginning in January,
reaching a high in April. Torrential rains in May and June bring temperatures down once
again. A third climate type characterises the Adamawa's southwest corner (most of the
Mayo-Banyo division). This region experiences an equatorial climate of the Cameroon
type. Rainfall is within 1,500 to 2,000 mm with a long dry period followed by a long wet
period.

Ekiti state lies within the tropical climate with two distinct seasons of wet and dry. The dry
weather is brought by the tropical continental (CT) air mass, blowing in from the Sahara
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desert between the months of November and March and the wet season comes either the
tropical maritime (MT) air mass originating from the Atlantic Ocean between the months
of April and October. The total rainfall in the area is 450mm giving a mean monthly
rainfall of 121mm.There is a sharp fall in rainfall at a period between July and August
(August Break). Temperature in the region is high throughout the year with a means
monthly temperature of 27C and a range of 3.7¢ between the month of highest temperature
(February) and the month of lowest (August).

Plateau state though situated in the tropical zone, has a near temperate climate with an
average temperature of between 18 and 28°C. Harmattan winds cause the coldest weather
between December and February. The warmest temperatures usually occur in the dry
season months of March and April. The mean annual rainfall varies from 131.75 cm (52 in)
in the southern part to 146 cm (57 in) on the Plateau. The highest rainfall is recorded during
the wet season months of July and August. The average lower temperatures Plateau State
has led to a reduced incidence of some tropical diseases such as malaria. The Jos Plateau,
makes it the source of many rivers in northern Nigeria including the Kaduna, Gongola,
Hadejia and Yobe rivers.

Geology and Soils of Adamawa, EKkiti and Plateau States

Adamawa State lies within a middle belt of the West African continent whose divergent
rock types have been affected by orogenesis, i.e. episodes of deformation of varying
intensities resulting in igneous activity, folding, metamorphism, melting, uplift and wide-
spread fracturing of the rocks during the geologic period. There are three major geological
zones corresponding to three structural types which in turn correspond to three associated
rock types namely, the Basement complex rocks, the oldest known rock-types and are areas
of uplift which consist of igneous and metamorphic rocks other than volcanic; sedimentary
rocks, corresponding to areas of sedimentation, i.e. the Benue trough lying wholly within
the Basement complex rocks; and volcanic rocks which are isolated volcanic areas along
the Benue trough and the Cameroun Volcanic line to the east and north- eastern parts of the
State. The Quaternary to Recent deposits from the youngest lithostratigraphical units in the
State and are confined to river valleys and flood plains.

Ekiti falls within the context of the geology of the basement complex of southwestern
Nigeria. The major rock units distinguished are the undifferentiated migmatite-gnesis-
quart- zite complex, charnokitte, older granite and unmetamor- phosed dolerite dykes
believed to be the youngest. The Precambrian basement complex of southwestern Nigeria
underlies the area with local geology essentially granite- gneiss and migmatite. The area is
located within the wes- tern uplands (uplifted areas) of southwestern Nigeria.

Plateau state is made of numerous hillocks with gentle slopes emerging from the ground
like mushrooms scattered with huge boulders. Also volcanic activity 50 million years ago
created numerous volcanoes and vast basaltic plateaus created from lava flows. This also
produces regions of mainly narrow and deep valleys and pediments (surfaces made smooth
by erosion) from the middle of rounded hills with sheer rock faces. The phases of volcanic
activities involved in the formation of Plateau State have made it one of the mineral rich
states in the country. Tin is still mined and processed on the plateau

Surface and Ground water of Adamawa, EKiti and Plateau States

Adamawa state government in ameliorating the water situation in the state, conceded the
fact that the surface water sources are prone to all sort of abuses and pollution and thus
represents the most unsafe source of water, the government concentrated all efforts in
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reducing the constituent of the households that use this unsafe source of water supply in the
state. The reduction in the percentage of households that use this unsafe source of water
from 51.38 percent in 2000 to 30.8 percent in 2007 (O.A Adewusi, Sept. 2012) implies that
security, in terms of water supply in Adamawa state, is attainable in the long run.

Ekiti depends heavily on both surface and ground water resources for its domestic and
commercial water services. The richness of water resources that could be harnessed for
domestic use in EKiti is reflected in the series of domestic water sources available to the
households. These include piped water, well, borehole, rain water, purchase from private
boreholes, free water supply scheme, sachet water purchase from overhead tank- purchase
from water tankers and stream/river/spring.

In Plateau state the traditional means of water supply is through direct abstraction from
streams, rivers, springs and shallow wells. The most popular water supply technology is the
wells with or without concrete linings. Well water is often abstracted from shallow aquifers
deriving water from weathered rocks. Many of the wells are known to dry up in the dry
season forcing the users to seek alternative means of surely and some cases travel ling
distances to obtain water of doubtful quality from any available surface sources including
streams and ponds or abandoned mining pits.

Fauna and Flora of Adamawa, Ekiti and Plateau states

While in Adamawa, the abundant woody plants include Prosopisafricana, Vitexdoniana,
Parkia biglobosa, Khaya senegalensis, Balanitesaegyptica, Danieliaoliverri, Ziziphusspina
christi, Adansoniadigitata and Tamarin dusindica. The common shrubs include
Guierasenegalensis, Annonasenegalensis and Combretum species. Among the existing
grass species are Panicum species, Hyparrhenia species, Cenchrus species, Pennisetum
species, Tridaxprocumbens, Andropogon species and Aristida species. The fauna resources
of Adamawa include mammals such as Syncerus caffer (Buffalo), Loxondota africana
(Elephant), Papio anubis (Baboon) and Phacochoerus aethiopicus (Warthog). Reptiles
consist of Python sebae (Python), Crocodilus niloticus (Crocodile). Bird species include
Numida meleagris (Guinea fowl), Struthio camelus (Ostrich), Tytoalba (Owl) and Coracias
abyssinica (Absyssian roller). Most of these animals (90%) can be sighted over the zones.
The major land use in the study area is agriculture, fisheries and forestry.

In EKkiti state, most of species of flora and fauna adapted to the state are threatened not
withstanding their economic importance. Few of these sites have only being a recreation
center with array of flora, fauna and tourism features that have being neglected; while most
are yet to be discovered and developed.

Plateau state has diversity of flora and fauna collections including Bacteria, Fungi and
various insect (Coleoptera, Ephemeroptera, Tricoptera, Plecoptera and Odonata). Among
the flora were grasses (Pennisetum hordeoides (Lam) steud (Kanhnia lanifolia (Fam.
Asclepadiaceae) and Pandanaewelwitschii Linn (Fam. Palmae). Black fly larvae from
River Assob are also identified. One species each of mermithids (Isomermislairdi),
Microsporidia, (vavriarmultispora) were found.
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I1. Description of Study Locations
Adamawa State

Adamawa is one of the largest states of Nigeria and occupies about 36,917 square
kilometres. It is bordered by the states of Borno to the northwest, gombe to the west and
Taraba to the southwest. Its eastern border also forms the national eastern border with
Cameroun. Topographically, it is a mountainous land crossed by the large river valleys -
Benue, Gongola and Yedsarem. The valleys of Cameroon, Mandara and Adamawa
mountains form part of the landscape.

Fufore LGA, Adamawa State
Fufore is a town and Local Government Area of Adamawa State, Nigeria. Figure 3 shows
map of Fufore LGA.
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Mubi South LGA, Adamawa State

Mubi South is a Local Government Area of Adamawa State, Nigeria. Figure 4 shows map
of Mubi South LGA.
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Fig. 4: Map of Mubi South LGA, Adamawa State

Plate 3: Interview with Sabonlayi Plate 4: Interview with Mr Sajo —
Community leader School head teacher
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Ekiti State

Ekiti State is situated in the Northern part of old Ondo State and covers a land area of about
7,000 sq. kilometres. Its North-South extent boundary with Kogi State at lye/Eruku and
South boundary with Ikere/iju boundary along 5.30’E is 88 Kilometres while the West-East
extent borders Osun State at itawure/ljebu-Jesa and East boundary with Omuo/lgasi along
Latitude 7°70°N is 100 kilometres. The State is mainly an upland zone, rising over 250
meters above sea level. It lies on an area underlain by metamorphic rock. It is generally
undulating country with a characteristic landscape that consists of old plains broken by
step-sided out-crops that may occur singularly or in groups or ridges. Such rocks out-crops
exist mainly at Aramoko, Efon-Alaaye, Ikere-EKiti,Igbara-odo- ekiti and Okemesi-EKiti.

Ekiti West LGA, EKiti State

Ekiti West is a Local Government Area of Ekiti State, Nigeria. Its headquarters is in the
town of Aramoko. It has an area of 366 km2 and a population of 179,892 at the 2006
census. Figure 5 shows map of Ekiti West LGA.

Plate 5: GM Ekiti RUWASA and Plate 6: Interview with Chief Aro -
Consultant Community leader
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Gbonyin LGA, Ekiti State

Gbonyin is a Local Government Area of EKiti State, Nigeria. Its headquarters are in the
town of Ode EKkiti. It has an area of 391 km? and a population of 148,193 at the 2006
census. Figure 6 shows map of Gbonyin LGA.

ADMINISTRATIVE MAP
OF
GBONYIN LOCAL GOVERNMENT
EKITI STATE

Plate 7: Interview with Mr Awe — Plate 8: Interview with St John’s Primary
Chairman Gbonyin LGA School teachers
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Plateau State

Plateau State is located in Nigeria’s middlebelt. With an area of 26,899 square kilometres,
the State has an estimated population of about three million people. The state is named
after the picturesque Jos Plateau, a mountainous area in the north of the state with
captivating rock formations. Bare rocks are scattered across the grasslands, which cover the
plateau. The altitude ranges from around 1,200 meters (about 4000 feet) to a peak of 1,829
metres above sea level in the Shere Hills range near Jos. Years of tin mining have also left
the area strewn with deep gorges and lakes. The Jos Plateau, makes it the source of many
rivers in northern Nigeria including the Kaduna, Gongola, Hadejia and Yobe rivers.

Riyom LGA, Plateau State

Riyom is a Local Government area in Plateau State, Nigeria. Its headquarters are in the
town of Riyom. It has an area of 807 km? and a population of 131,557 at the 2006 census,
which is predominantly Berom. The LGA has boundaries with Kaduna and Nasarawa
State. It is the gateway to the State when coming from the East and from Abuja. Figure 7
shows map of Riyom LGA.

Plate 9: Interview with Chief Bep - Plate 10: Mr Vem — WASH Coordinator
Sambak Community Leader Riyom LGA
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Shendam LGA
Shendam is a Local Government area in Plateau State, Nigeria. Its headquarters are in the

town of Shendam. It has an area of 2,477 km? and a population of 208,017 at the 2006
census. Figure 8 shows map of Shendam LGA.
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C. Potential Environmental Impact and Mitigation Measures

A summary of community and primary school locations in the 6 self-selected Local

Government Areas (LGAS) is presented in tables 1 and 2 respectively.

Table 1: Community locations in Adamawa, Ekiti and Plateau States

S/N | Community LGA/State Latitude (N) Longitude (E)

1 Parda Fufore LGA, 9012 120 39'
Adamawa State

2 Sabonlayi Mubi South LGA, 1009 13°18'
Adamawa State

3 Erio-EKkiti Ekiti West LGA, Ekiti | 7°48' 500
State

4 [luomoba Gbonyin LGA, Ekiti 7°38' 5025
State

5 Sambak Riyom LGA, Plateau 90 38 8° 44
State

6 Darlit Shendam LGA, 8° 54' 90 28'
Plateau State

Table 2: School locations

in Adamawa, Ekiti and Plateau States

S/N | Community LGA/State Latitude (N) Longitude (E)

1 Parda Primary Fufore LGA, 9010 12043
School Adamawa State

2 Gella I Primary Mubi South LGA, 1009 13°18'
School Adamawa State

3 St Staphen’s Ekiti West LGA, EKiti | 7°43' 500
Primary School State

4 St John’s Primary | Gbonyin LGA, EKkiti 7° 38 5025
School State

5 Sambak Primary | Riyom LGA, Plateau 9o 37 8° 44
School State

6 Darlit Primary Shendam LGA, 8° 55’ 90 28
School Plateau State

A summary of the environmental checklist in the selected communities is presented in table
3. The environmental factors evaluated show the following statistical percentages:
Potentially significant impact (0%); Less than significant with mitigation incorporated
(0.59%); Less than significant impact (16.67%); and No impact (82.74%). This indicates
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that most of the environmental factors evaluated had ‘Less than significant’ and ‘No
impact’ respectively (Table 3).

Table 3: Summary of Environmental Checklist in Communities/States (Adamawa,

Ekiti and Plateau States )

S/IN Community Potentially | Less than Less than No impact
Location/State | significant | significant significant
impact with impact
mitigation
incorporated
1 Parda (Adamawa) |0 1 12 71
2 Sabonlayi 0
(Adamazva) 0 16 68
3 Erio-Ekiti (Ekiti) 0 0 16 68
4 Iluomoba (EKkiti) 0 2 13 69
5 Sambak (Plateau) 0 0 16 638
6 Darlit (Plateau) 0 0 11 73
Sum 0 3 84 417
Mean 0 0.5 14 69.5
Percentage (%) 0 0.59 16.67 82.74

Environmental checklist survey in the selected communities indicates that most of the
evaluated environmental factors would have no major impact on the proposed project (Fig.
9). WASH assessment in communities indicates a high demand for water supply, sanitation
and hand washing facilities (Fig. 10). WASH assessment in primary schools indicates a
higher demand for water supply, sanitation and hand washing facilities than in the
communities (Fig. 11). WASH assessments in communities and schools are presented in
appendix V and VI respectively. A list of key contacts is presented in appendix VII.
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Fig. 11: WASH Assessment in Selected Primary Schools (Adamawa, Ekiti and
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A. Screening out Areas of No Significant Impact

The implementation of project construction, operation and maintenance will affect land
where the boreholes, water reticulation, latrines and hand washing facilities will be
constructed in the community and schools. However, the construction work is not expected
to cause major negative impacts on some environmental components and these can be
screened out at this stage. Environmental factors where significant impacts are not expected
are presented in table 4.
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Table 4: Environmental factors where Significant Impacts are Not Expected

Environmental Components Rationale

Aesthetics Proposed project will not degrade the existing site
quality and its surroundings
Biological resources The project does not traverse through critical

habitats and legally protected areas. The project
also does not involve activities that would
introduce invasive alien species

Cultural resources No cultural resources or site would be affected as a
result of the project

Geology and soils Excavation activity would not be significant
enough to affect these features

Land use and planning There will be no major change in land use or
conflict with any applicable land use plan

Mineral resources There will be no loss in availability of a known
mineral resource as a result of the project

Population and Housing No substantial population growth will be induced
as a result of the project

Public services The project would not result in substantial adverse

physical impacts associated with the provision of
new or physically altered government facilities

Recreation No construction or expansion of recreational
facilities is required

These environmental factors have not been included in further assessment of the impacts
due to the construction phase.

B. Methodology
1. Identification of Impacting Project Activities

On the whole, once the installation works are completed there will be a significant net
positive social and environmental benefit to the benefiting communities and schools.
However, limited negative environmental and social impacts will occur for brief periods
during construction phase. Some impacts can also occur in operation phase and during
operation and maintenance. Appropriate planning by the firms contracted to undertake the
works; all the negative impacts can be mitigated. The impact assessment has been based on
a generic assumption of typical impacts based on activities involved. The project related
activities are divided into two phases: the construction and the operational phase. Under
each phase, specific project activities have been identified. They include:

| - Construction Phase

(i) Site preparation — vegetation clearance
(i1) Construction activity — excavation/trenching
(iii) Storage of debris/stockpiles generated from excavation and trenching (Construction
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activities)
(iv) Material transportation and haulage
(v) Construction vehicles
(vi) Labour camps
(vii) Repair of existing water supply

Il — Operation Phase

(1) Leakage from pipes

(i1) Systems’ malfunction/repair of elements

The significant impacts are as a result of the construction process rather than design or
location, as they would occur if this did not involve trenching or ground disturbance.

2. ldentification of Major Environmental Factors

(i) Air quality

(i) Noise quality

(iii) Surface water quality

(iv) Ground water quality

(v) Soil quality

(vi) Flora and fauna

(vii) Resource depletion

(viii) Occupational and public health safety

3. Developing the Impact Identification and Assessment Matrix

Environmental matrices identify interactions between various activities and environmental
components. An interaction matrix comprises of the project activities on one axis and the
environmental components along the other. The effects of the project activity on the
environmental component were assessed based on the following criteria:

1 - Very low
2-Low
3 - Moderate
4 - High
5 —Very high

In order to identify the overall impacts on the environmental components, during the

construction and operation phases, an analysis of the overall impact on each environmental
component is presented in figures 12 and 13 respectively.
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Activity Impacts
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Fig. 12: Environmental Impacts due to Construction Activities
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Fig. 13: Impacts of Project Activities during Operation Phase

The charts above indicate that the activity impacts on the environmental components are
relatively more severe than the operational phase impacts. During the construction phase,
the worst affected environmental components are air, noise, soil and resource depletion.
The operational phase is characterized by an overall positive impact on public health and
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safety due to augmentation in water supply, thus reducing the spread of disease vectors and
unsafe water sources.

4. Summary of Environmental Impacts
A summary of environmental impacts is presented in table 5.

Table 5: Summary of Environmental Impacts

Activity Adverse Impacts

Site acquisition, clearance Loss of flora and fauna in the project sites

and preparation (Communities and Schools)

Excavation, other Generation of large amount of soil spoil, stones and
preparatory construction debris

activity and pipe laying

Loss of top soil

Construction activity and Generation of dust and other air emissions
operation of construction
equipment in the community
and schools

Generation of wastewater and pollution of nearby
areas

Generation of polluted wastes (solid and liquid)

Generation of noise and vibrations

Establishment and operation | Generation of emissions to air, noise, water, land and

labour camps depletion of resources

Pumping stations Noise pollution due to pumps

Preventive maintenance of | Health and safety of workers, teachers, pupils and
project infrastructure community residents could be at risk

C. Mitigation Measures

Based on the above mentioned Environment Impacts, an Environmental Management
Plan (EMP) is suggested which discusses the impacts during the construction Phase
followed by the operational phase and the mitigation measures provided at each stage for
each environmental component. The EMP is proactive in nature and should be updated if
facilities are being upgraded or existing facilities modified in future. The EMP has been
developed to address mitigation measures/actions to be taken during construction and
operation phases of the project for the significant environmental impacts previously
identified. The monitoring requirements as well as primary responsibilities have been
mapped for each of these mitigation measures. The EMP proposes an institutional
framework within the State RUWASSA and the local government WASH unit to
carry out the environmental and social mitigation tasks and coordinate its implementation.
A summary of mitigation plans is presented in table 6.
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Table 6: Environmental Management Plan

Activity Adverse Mitigation Measures Monitoring Responsibility
Impacts Parameters Implementation
& Frequency (Supervision)
Site Loss of flora Avoid removal of Number  of Contractor
Acquisition, and fauna in trees wherever practically trees to be
Clearance the project site possible Removed
& Preparation (Communities
and Schools) Some of the large
girth/ecologically
important trees should be
transplanted or nurseries
of native species should
be established
Excavation, Generation Proper disposal of such Volume / Contractor
other of large soil at nearby low Weight of Soll
preparatory amount of lying areas to reuse the Spoil
construction soil  spoil, soil
activity and stones and
pipe laying debris
Loss of Top Top soil to relevant Depth of top Contractor
Soil depth should be suitably soil to be
stored till pipe laying removed by
activity is completed and location
then either replaced
or reused in other
cultivable lands.
Disruption / Ensure proper traffic Traffic WASH unit,
Congestion  of diversions patterns Contractor
traffic  through to ensure
the Inform commuters well in | that
communities advance of proposed diversion
and adjOining works across roads mechanism
areas is appropriate
Ensure air, noise and and .
wastewater impacts are wor!<|ng as
minimized by following desired
suitable operational
practices
Storage, Soil / Dust Storage: Monthly Contractor
and emission or Minimizing on-site Audits
transportation spillage storage time of removed
of soil spoil soil,

generated due
to excavation

Stockpiles (to be used for
backfilling) greater than
20 m3 volume should be
adequately enclosed on
three sides with walls
extending above
stockpiles

Transport:

Spray water on material to
be transported and cover
the truck tops to reduce
dust re-suspension;
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Activity

Adverse
Impacts

Mitigation Measures

Monitoring
Parameters
& Frequency

Responsibility

Implementation

(Supervision)

Use of Water Sprays
or Dust suppressants
to suppress dust on
site due to vehicle
movement

Restrict vehicular
speed

Transportation

of

Construction Materials

| Debris

Generation
of
emissions
to air and
noise

Select transport
routes that

reduce disturbance to
regular  traffic or
diversions

No transportation
allowed during heavy
traffic periods

Keep soil, vehicles,
and machinery off
roads where possible

Vehicles used for
transporting soil and
sand to be covered on
top

Regular inspection
and corrective actions
on material loading /
unloading practices

Regular preventive
maintenance of
vehicles to be carried
out by transporter

Vehicle transporter to
minimize use of horn
Use of noise mufflers
on vehicle exhaust
Ensure that a proper
sighage system is
followed in case of
traffic diversions

Monthly
Audits —
Monthly
monitoring

WASH unit,
Contractor

Construction
Activity

and  Operation
Construction
Equipment
communities
schools

of

in
and

Generation
of dust
and

other air
emissions

Comply with
relevant legal
regulation on
equipment

Keep soil, vehicles,
and machinery off

Monthly Audits

WASH unit,
Contractor
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Activity

Adverse
Impacts

Mitigation Measures

Monitoring
Parameters
& Frequency

Responsibility
Implementation
(Supervision)

Roads where possible

Regular preventive
maintenance of
equipment to be carried
out by contractor

Use of Water (check
availability  of  water)
Sprays or Dust
suppressants to suppress
dust on site due to
construction activities

Construction in schools
should be scheduled
during holidays

Generation

of

wastewater

and pollution of
nearby areas

Avoid excavation
activities in rainy season

In areas of shallow
groundwater tables,
discharge of pumped out
water during excavation
should be properly
planned to avoid flooding
[/ runoff to adjoining
agricultural ~ fields  or
stockpile areas

At the same time reuse of
such water in adjoining
fields for irrigation or
washing purposes should
be explored and
maximised

Material stockpiles (to be
used for backfilling) to
be covered  with
waterproof covers

Contractor
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Activity

Adverse
Impacts

Mitigation Measures

Monitoring
Parameters
& Frequency

Responsibility
Implementation
(Supervision)

Generation of
polluted wastes
(solid and liquid)

Wastes  (oily, greasy
wastes, waste or used oil,
washwaters) from vehicle
and equipment
maintenance activities
should be carefully
stored and disposed off
in a safe manner

Monthly Audits

Contractor

Generation of
Noise and
Vibrations

Comply with relevant
legal regulation on
equipment

Construction during night
hours should not be
allowed (2200 to 0600
hours) particularly near
residential areas

Installation of temporary
sound barriers/ acoustic
enclosures

around equipment such
as stone crushers,
concrete mixers

Adequate personal
protective equipment to
be provided to workers /
labour in the construction
area depending on the
noise level exposure

In case of blasting:
neighbourhood residents
to be informed in advance
and evacuated if found
necessary

Monthly Audits

Contractor

Establishment
and

Operation of
Labour
Camps

Generation
of
wastewater
and Land
Pollution

Provision of
number
of temporary  mobile
sanitation facilities and /
or septic tanks and soak
pits for fixed facilities

adequate

Disposal of collected
sewage / wastewater to
existing treatment plants

Monthly Audits

WASH unit,
Contractor
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Activity

Adverse
Impacts

Mitigation Measures

Monitoring
Parameters
& Frequency

Responsibility
Implementation
(Supervision)

Generation
and
Disposal of
Solid Waste

Raise worker
awareness on
minimizing solid waste
generation

Provide adequate solid
waste collection facilities
and ensure proper
disposal

Discourage / disallow
burning of solid waste

Monthly Audits

Contractor

Emissions to
air from
fuel burning for
domestic
purposes

Arrangements should be
made to provide a ration
of a suitable clean fuel
for domestic purposes to
the labour

Discourage / disallow use
of biomass or local
firewood for such
purposes

Monthly Audits

Contractor

Generation
of employment

Maximize use of local
labor (at least 70%) for
unskilled positions, in
part to minimize the
need for temporary
camps, and also to
ensure socioeconomic
equity for the local
population.

Use of local skilled
and unskilled labor could
be one of the important
contractor proposal
evaluation criteria

Monthly Audits

Contractor

Pumping
Stations

Noise Pollution
due to
pumps

Select low noise
machinery; putting high
noise equipment indoors;

Install noise enclosures or
buffers

Wherever possible pump
stations  should be
underground except flood
prone areas;

Establishing a suitable
greenbelt buffer in the
plant area

Quarterly
Audits

Contractor
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Activity Adverse Mitigation Measures Monitoring Responsibility
Impacts Parameters Implementation
& Frequency (Supervision)

Infrastructure Effect health Adequate design of the Quarterly WASH unit,
not well and safety pipes, choice of proper Audits Maintenance
maintained of residents piping materials. Contractor
and systems
malfunction WASH unit to develop a
(eg. Leakage procedure/ mechanism to
of pipes) address citizens’

complaints and respond

to emergency leakage

situations in the shortest

possible time. Prepare

detailed Operation &

Maintenance (O&M)

procedures for all

infrastructure

Inspect and maintain

all systems as in O&M

procedures

Replace all parts and

conduct repairs when

necessary
Water People Plan work carefully to Quarterly WASH unit,
supply will be keep shutdown to a Audits Maintenance
shut inconvenienced minimum Contractor
down for and their health
long periods | may beatriskif | Pprovide alternative water
for water  supply | supply to affected
maintenance system is shut residents and schools
or due to down for long
emergency periods Inform communities and

schools of any shutdown

well in advance
Repair of Health and Prepare and operate Quarterly WASH unit,
elements of safety of Health & Audits Maintenance
Infrastructure workers and Safety plan for all works Contractor

the public

could be at risk
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D. Environmental Management and Monitoring Plan

The Environmental Management Plan (EMP) is developed to ensure that the Project is
implemented in an environmentally sustainable manner where all stakeholders including
the Project proponents, contractors and subcontractors, including consultants, understand
the potential environmental risks arising from the proposed Project and take appropriate
actions to properly manage the risk. The prime responsibility of EMP implementation
and monitoring lies with the State Rural Water Supply and Sanitation Agencies
(RUWASSA) in Adamawa, Ekiti and Plateau States and its contractors. Most of the
implementation of the EMP during the construction phase will be the responsibility of the
Project contractors. To ensure that the Contractor complies with the EMP requirements
effectively, it should be made part of the special conditions of contract given by the State
RUWASSA and the Contractor must include adherence to the specifications in their bid
(the cost of mitigation is therefore assumed under the contractor's price proposal).

The State RUWASSA’s will be the Executing Agency (EA) of the Project. Project
Management Consultants (PMC) will provide project management support, and assure the
technical quality of design and construction, and supervise the construction process.

An Environmental unit (EnvU), or its equivalent will be established within the State
RUWASSA’s, to supervise the implementation and monitoring of Environment
Management Plan both in Construction and Operation Phase. To ensure long-term and
effective institutional capacity building, the EnvU will comprise an Environment
Officer (EO), and a Social Development Officer. Along with RUWASSA-wide functions,
the EO will be responsible for the following tasks related to the environmental
management plan (EMP) Project:

e Supervise and ensure implementation of the IEE/EMP by the contractor and
other agencies involved in Project implementation;

e Coordinate mainstreaming environmental considerations in Project planning,
design and execution;

e |dentify and update regulatory and statutory requirements on environment
applicable to the Project and other RUWASSA operations, and liaison with the
relevant authorities for approvals and any other documents as required; and

e Liaise with external regulatory agencies such as the National Water Resource
Institute (NWRI) and coordinate joint monitoring of the environmental
performance according to government regulations and Federal Ministry of
Environment environmental monitoring guidelines.

e Coordinate and supervise environmental monitoring/site compliance audits, as
outlined in the EMP, collate and analyse data;

e Prepare and submit quarterly reports to regulatory authorities based on the
monitoring and compliance evaluation; and

e Coordinate with all stakeholders and provide inputs to the RUWASSA Public
Relations Officer for external communication on environmental issues as
required/requested.
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Some technical assistance may be required to build internal capacity to carry out the above
tasks and strengthen the State RUWASSA’s and LGA WASH units. Local technical
Institutes like the National Water Research Institute (NWRI) Kaduna, or consulting
organizations could be approached for such support from time to time in the form of:

e providing training to officials of the State RUWASSA’s and LGA WASH
units in order to build technical expertise and capacity in the environmental and
social aspects of Project development and implementation

e environmental monitoring and external auditing

The Project performance, monitoring, and evaluation will be done in accordance with
construction and environmental standards as well as Federal Ministry of Environment
guidelines.

A. Reporting

During the construction period, quarterly reporting on status of environmental and
social issues is recommended on the basis of monitoring and inspections carried out on a
monthly basis. In the operation phase a six monthly monitoring and reporting is
recommended. These reports will be prepared by the State RUWASSA’s and submitted
to relevant local authorities for review and feedback.

The State RUWASSA’s should also build capacity and preparedness on handling
environmental emergency situations during construction and operating period and prepare
a plan of action for responding to such situations. The State RUWASSA’s will also
house a grievance desk to accept and address grievances from interested parties related to
the environmental and social issues in the Project implementation.

B. Grievance Redress Mechanism

The EO will address the grievances regarding environmental performance put forth by the
affected persons. A register will be maintained to record the complaints with respect to
environmental performance of the project. This will mainly be applicable in the
construction phase during which most of the impacts have been anticipated. The
grievances will be addressed within seven days and a maximum of fifteen days depending
on the severity of the grievance.

E. Public Consultation and Information Disclosure

Public consultations were carried out to identify perceptions on environmental factors due
to the Project. Discussions were held with State RUWASSA Officials, local
community representatives, school heads and individuals in the Project area.

During the consultation with the Project affected people, it was found that there was a
general lack of awareness on environmental issues due to the Project. There is a need to
formulate and create awareness programmes about the environment among local people,
particularly on impacts during the construction stage.
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F. Conclusion

The IEE identified impacts as a result of construction and operation phases, shows that
none are expected to be highly significant, and all can be mitigated by relatively
straightforward measures. The mitigation measures proposed should reduce all impacts to
the level of no significance.

Thus the findings of the IEE are that, provided mitigation measures are implemented and
monitored, the negative impacts from constructing or operating the Project should be
mitigable.

The overall impact of the Project is highly beneficial, as once the infrastructure is in
operation, the peoples of Adamawa, EKkiti and Plateau will be provided with a constant
supply of better quality water, which will serve a greater proportion of the population.
This should improve the quality of life of the people and benefit individual and public
health by improving hygiene and reducing the incidence of water-borne diseases.

The IEE has assessed the environmental impacts of all infrastructure proposed by the
Project and has concluded that all negative impacts will be successfully mitigated and that
the Project is expected to deliver major benefits to the benefiting communities and
schools.
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Appendices

APPENDIX 1: TERMS OF REFERENCE
NATIONAL WASH CONSULTANT - INITIAL ENVIRONMENTAL
EXAMINATION (IEE) FOR RURAL WATER SUPPLY AND SANITTAION
PROGRAMMES IN 14 FOCUS STATES
SECTION: WASH

Background

The Water Supply and Sanitation Sector Reform Programmes (WSSSRP Il and I11) and the
Water Supply and Sanitation Components of the Niger Delta Support Programme (NDSP)
under the 10" EDF are part of the overall efforts in consolidation the on-going reforms in
the WASH Sector. These Programmes aim at consolidating the achievements of the
predecessor programme with a view to addressing most of the remaining fundamental
issues of the Nigerian Water and Sanitation Sector; including the lack of or inadequate
legal and institutional framework at both the Federal and State levels. These Programmes
are across 14 States of the Country (WSSSRP_II — Anambra, Cross River, Osun, Jigawa,
Kano and Yobe; WSSSRP_III — Adamawa, Plateau and EKiti; NDSP — Akwa Ibom, Delta,
Edo, Bayelsa and Rivers). These Programmes are designed to sustain the improvements on
water governance made under WSSSRP_LLUNICEF manages the implementation of the
Rural Water Supplya and Sanitation Programmes (RWSS-rural components) of these
Programmes through a joint management agreement with the EU. These efforts cover
support for capacity building of State and LGA rural water supply and sanitation
institutions and as well provide support for the delivery of WASH services within rural
communities in the project LGAs.In addition, there is need to address critical
environmental issues associated with the project implementation, while supporting the
government's priorities to provide WASH services.

In recent years, environmentally sustainable development has remained one of the major
challenges facing development programming in most developing countries, including
Nigeria. Accordingly, the Ministry of Environment has introduced a variety of instruments
into the country’s development planning. Initial Environmental Examination (IEE) is one
of the tools used for environmentally sustainable development planning and intervention
for small scale development projects. Within the implementation of these EU/UNICEF
supported Programmes; IEE has been proposed to forsee the possible positive and negative
impacts of the project as one of the measures for promoting sustainable development.
Indeed it is the requirement of EU to ensure that the adverse effects of development
interventions are minimum and can be mitigated cost effectively.

This Terms of Reference is hence prepared for the engagement of WASH Consultant for
the conduct of Initial Environmental Examination (IEE) prior to the construction of water
supply and sanitation facilities in 28 project LGAs under three Programmes. Considering
the scope of this work and concentration of the project States in the South, the Consultant
will be a National Consultant but will be based in Edo State RUWASSA. This Consultant
will be involved in field assessments, public presentations as well provide technical support
to the project States in integrating the outcomes of this study into programme
implementation design as indicated in the programmed description of action documents.

Purpose
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The aim of this consultancy is to engage a Consultant who will, under the overall guidance
of the WASH Specialist, carry out Initial Environmental Examination (IEE) for Rural Water
Supply and Sanitation Projects (RWSSP) under the WSSSRP_II, WSSSRP_IIl and NDSP.
Further to identify and analyse the potential environmental impacts (both positive or
adverse) on physical, biological, socio--economic & cultural environments of the project
and propose Environmental Management Plan (EMP) .

The objectives are:
1. To conduct IEE for RWSSP in 28 Project LGAs of 14 Focus States and
2. To propose Environmental Management Plan which will mitigate the adverse impacts and
enhance the positive impacts of the project. The main components of an EMP should
contain the following:

o summary of the potential impacts of the proposal,

e description of the recommended mitigation measures;

o statement of their compliance with relevant standards;

« allocation of resources and responsibilities for plan implementation;
o schedule of the actions to be taken;

e programme for surveillance, monitoring and auditing; and

e contingency plan when impacts are greater than expected.

Scope

The consultant will be managed through a third party contractor who will provide
administrative support to ensure effective implementation of all the planned activities as
indicated in the terms of reference. The IEE will cover the 28 project LGAs under the
programmes and will assess all the activities that are proposed for the programmes, so as to
ensure environmentally--sound project design and implementation.

As a key component of the study, the consultancy will provide clear recommendations
centering on the environmental externalities associated with projects implementation
involving infrastructure development such as boreholes construction, latrines, sewage
systems, etc. The Consultant shall, in line with statutory requirement for managing the
environment, facilitate, in collaboration with the State RUWASSAs, the following
activities as part of IEE study:

Sanitation

1. Conduct a site assessment of at least proposed sanitation installations (public/school

latrines if any) to confirm
= Potential contamination of waterways;
= Potential contamination of underground aquifers.

2. Analyze the role of vegetation surrounding sanitation installations to limit surface
run off into latrine or sanitation pits;

3. The consultant will conduct a brief comparative analysis of different sanitation
technologies, including an estimation of the environmental impact of each, the unit
cost of adequate management measures and the long-term sustainability.

4. The consultant will analyze the expected intensity of use of latrines or other
proposed solutions, determining the necessary management measures to ensure that
sanitation services are maintained in good conditions of use.
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5. An analysis will be conducted of the alternative final disposal and treatment
methods of excreta from pits, septic tanks or wetlands, taking into account the need
for cost effective and sustainable solutions.

Water Supply

The results to be achieved of the IEE under water supply services will include the

following:

1. Consultant will analyze the potential environmental impact on water source sustainability

of each proposed system.

2. Confirm the suitability of siting of proposed deep and shallow wells as to ensure minimum
surface environmental damage;

3. Analyze the potential impact of selected deep wells on aquifer stability and the expected
hydrological balance over the medium and long term;

4, Develop appropriate environmental mitigation measures to ensure that water sources
developed under the programme are sustainable over the long term;

5. Analyze the environmental awareness among LGAs, urban and rural dwellers;

6. Identify appropriate interventions for the education component (WASH in School) of this
project to promote environmental awareness;

7. Develop a brief analysis of other major initiatives within the State urban water resource
authorities to enhance understanding of the need for appropriate environmental and
integrated water resource management;

8. Develop environmental management plans and the outline of key targets to ensure the
sustainability of water sources for the life of project (LOP).

9. If possible, identify appropriate policy and advocacy strategies that would have a positive
impact on environmental awareness

Specific Tasks

1. The consultant will be responsible for carrying out IEE and prepare IEE report using all the
prevalent guidelines, acts, policies and rules. Project Implementation Agency (RUWASSAS)
will coordinate the IEE.

2. Identify and analyse the potential environmental impacts (whether positive or adverse) on
physical, biological, socio--economic & cultural resources, from the location, design &
construction of project structures & associated facilities in the project areas.

3. Propose the suitable mitigation measures for minimizing the potential negative
environmental impacts and to augment the positive ones to improve overall performance
of the project.

4. Define and prepare appropriate environmental monitoring and management plan.

5. Determine the potentials for the improvements to natural resources and environmental
management and socio--economic benefits to the communities in the project areas and its
surroundings.

6. Collate public feedback for safeguarding the natural environment with least negative
impact on its natural settings and also to adequately assess & document community
requirements relating socio--economic & cultural aspects in the project areas.

7. Prepare IEE report as per approved format

8. Support and assist the sector promoting and supporting training and capacity building

initiatives for the project state and communities.
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9. Organize a consultative forum for key sector players to share finding of the study and
integrate feedbacks into the final report

10. Compile and provide periodic progress reports as well as summary of studies/ assessment
and their findings, as required.

11. Liaise with UNICEF Field Offices (WASH POs) during the study..

The Consultant will follow the following Procedure
1) Desk Review

The following steps will be followed during the desk review:

- Collection and review of secondary sources of information from various sources

- Initial interaction and consultation with the local community and LGA/State level
stakeholders

- Delineation of geographical boundary of the influence area on the topo-map

It is necessary to specify area that shall be covered for assessment of environmental
impacts so as to avoid future confusion. Depending upon nature and extent of expected
impact area the geographical area is categories into Direct Impact Area (DIA) and Indirect
Impact Area (11A).

For the collection of environmental features related to biophysical environment, maximum
100 meter distance observable from the structures will be taken as an influence area. The
impacts shall be classified in terms of extent (site specific, local and regional), magnitude
(low, medium and high) and duration (short term, medium term and long term) as well as
nature (reversible, irreversible), level (low, moderate and significant). The methodology
adopted for impact identification and prediction will be checklists and matrix method. The
likely impacts/issues of the proposed project construction as well as operation are described
in the following sections. The likely impacts/issues shall be assessed covering both adverse
and beneficial ones.

Preparation of project specific checklist

The consultant will prepare the Environmental checklist and Questionnaire Survey in order
to conduct the detail field study and to collect baseline environmental information of the
project area.

2) Field survey

e Focus group discussion (FGD) - To conduct consultation with the local communities at
different settlements, FGD will be organized with key informants and other
knowledgeable persons. It was done to collect biological, socio-economic and cultural
environment related information using a checklist.

e Topographical map - It was used to show environmental features on the map during
walkthrough survey.

o Photographs - Necessary photographs were taken to show different environmental
features.

3) Public consultation
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In order to ensure the public involvement, the following procedures were followed during
IEE report preparation:

e |EE Consultant will also carry out interaction with local communities and related
stakeholders during field survey to collect the public concerns and suggestions.
Moreover, focus group discussions (FGDs) will be conducted to collect and solicit
information regarding the bio-physical and socio-economic and cultural aspects of
the proposed project. The FGDs will be held at different sample communities.

= After reviewing draft IEE report and incorporating the suggestions from the concerned

stakeholders, final IEE report will be prepared and sent to State RUWASSA for
approval.

= The approved IEE report will be accessible to interested parties and general public through

the concerned RUWASSA.

4) Mitigation Measures and Monitoring Plan
Based on the identified impacts their nature, extent and magnitude, the mitigation and
monitoring prescriptions will be developed. A realistic approach will be applied for the
application of the mitigation measures in the local context. Environmental monitoring plan
will be developed to assess the effectiveness of the mitigation measures and
implementation status.

5) The Final Report
The IEE report will be prepared by Consultant and submitted to UNICEF for review. After
reviewing the final IEE report according to ToR, it will be submitted to respective 14 Rural
Water Supply and Sanitation Agencies.

6) Information Disclosure

Information about the proposed project and IEE study will be disseminated through person
to person contacts and interviews and group discussions during field study of IEE.
Available institutions at the local level will be informed through notice distribution or
posting at concerned LGAs, The approved IEE report will be accessible to interested
parties and general public through following agencies:

1. LGA WASH Department/Units

2. RUWASSAs

3. State Ministries of Water Resources and Equivalent

Programme ID & Specific Project Involved:Grant SC/120422 & SC120815 (WASH)
Duty Station:Edo State (Nigeria) Supervisor: Bishnu Timilsina
Deliverables

The Consultant shall submit fifteen copies of the final IEE report of this project to the
concerned Ministry (State) through UNICEF in accordance with Rule 10 of the

Environmental Protection Rules.

Quialifications or specialized knowledge/experience required:
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University degree in social and behavioral sciences, international development or
statistics. Sanitary Engineering, Geology, Hydrology will be an asset and
considered together with relevant experience in EIA, IEE, etc.

The consultant should have at least 5 years of experience in environmental
management and assessment experience in Rural, Peri-urban and urban areas of
Nigeria or similar.

The consultant should also have experience in the fields of water source
contamination studies; similar studies or EIAs and evaluation of the environmental
impact of different potential technologies for water supply and sanitation will be
essential.

Analytical skills and report writing ability are essential together with IT skills,
including experience of MIS development and implementation and use of statistical
software.

Experience in networking amongst government agencies, NGOs, the private sector
and development partners are essential.

Fluency in written and spoken English is essential. Knowledge of local languages
would be an advantage.

Communication, presentation and training skills (including ability to explain data
analysis to the stakeholders)

Computer knowledge (MS Windows systems, email communication, other relevant
IT skills
Analytical skills and ability to formulate strategies and concepts

Effectively work as part of a team in difficult circumstances and manage
relationships with government officials and other UNICEF partners.

Judgement and networking skills as well as drive for results.

Demonstrated ability to work in a multi-cultural environment and establish
harmonious and effective working relationships both within and outside the
organization.

Duration:

This initial engagement will be for 6months (1% June to 30" November).

Budgeted cost of consultancy:

Remunerations and payments will be in line with approved AWD third party contract
arrangement for National WASH Consultants

Requesting Officer: Bishnu Timilsina

Signature Date:
14. Approval of activity by Chief - WASH Section:Kannan Nadar
Remarks:
Signature:
Date:

15. Approval of Terms of Reference by Deputy Rep : Jacques Boyer (Dep. Rep)
Remarks:

Signature Date:
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APPENDIX II: COMMUNITY ENVIRONMENTAL CHECKLIST

STATE:

LGA:

COMMUNITY:

DATE:

I. AESTHETICS -- Would the project:

a) Have a substantial adverse effect on a
scenic vista?

b) Substantially damage scenic resources,
including, but not limited to, trees, rock
outcroppings, and historic buildings within a
state scenic highway?

¢) Substantially degrade the existing visual
character or quality of the site and its
surroundings?

d) Create a new source of substantial light or
glare which would adversely affect day or
nighttime views in the area?

Potentially
Significant
Impact

[]
[]

Less Than
Significant
with
Mitigation
Incorporated

[]
[]

Less Than
Significant
Impact

[]
[]

No

Impact

[]
[]
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II. AIR QUALITY -- Would
the project:

a) Conflict with or obstruct implementation of
the applicable air quality plan?

b) Violate any air quality standard or
contribute substantially to an existing or
projected air quality violation?

¢) Result in a cumulatively considerable net
increase of any criteria pollutant (including
ozone depleting emissions)?

d) Expose sensitive receptors to substantial
pollutant concentrations?

e) Create objectionable odors affecting a
substantial number of people?

Ill. BIOLOGICAL RESOURCES -- Would the
project:

a) Have a substantial adverse effect, either
directly or through habitat modifications, on
any species identified as a candidate,
sensitive, or special status species in local or
regional plans, policies, or regulations?

b) Have a substantial adverse effect on any
riparian habitat or other sensitive natural
community identified in local or regional
plans, policies, regulations?

¢) Have a substantial adverse effect on
federally protected wetlands (including, but
not limited to, marsh, coastal areas, etc.)
through direct removal,

Potentially
Significant
Impact

L]
L]

[]

Less Than
Significant
with
Mitigation
Incorporated

L]
L]

[]

Less Than
Significant
Impact

L]
L]

[]

No

Impact

[]
[]

[]
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filling, hydrological interruption, or other
means?

d) Interfere substantially with the movement
of any native resident or migratory fish or
wildlife species or with established native
resident or migratory wildlife corridors, or
impede the use of native wildlife nursery
sites?

e) Conflict with any local policies or
ordinances protecting biological resources,
such as a tree preservation policy or
ordinance?

f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural
Community Conservation Plan, or other
approved local, regional, or state habitat
conservation plan?

IV. CULTURAL RESOURCES -- Would
the project:

a) Cause a substantial adverse change in the
significance of a historical resource?

b) Cause a substantial adverse change in the
significance of an archaeological resource?

c¢) Directly or indirectly destroy a unique
paleontological resource or site or unique
geologic feature?

d) Disturb any human remains, including
those interred outside of formal cemeteries?

V. GEOLOGY AND SOILS -- Would the
project:

a) Expose people or structures to potential
substantial adverse effects, including the risk
of loss, injury, or death involving:

i) Rupture of a known earthquake fault?

Potentially
Significant
Impact

[]

[]

0 O o o 0O

Less Than
Significant
with
Mitigation
Incorporated

[]

[]

0 O o o 0O

Less Than
Significant
Impact

[]

[]

0 O o o 0O

No

Impact

[]

[]

0 O o o 0O
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i) Strong seismic ground shaking?

i) Seismic-related ground failure, including
liquefaction?

iv) Landslides?

b) Result in substantial soil erosion or the
loss of topsoil?

¢) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a
result of the project, and potentially result in
on- or off-site landslide, lateral spreading,
subsidence, liquefaction or collapse?

d) Have soils incapable of adequately
supporting the use of septic tanks or
alternative waste water disposal systems
where sewers are not available for the
disposal of waste water?

VI. HAZARDS AND HAZARDOUS
MATERIALS -- Would the project:

a) Create a significant hazard to the public or
the environment through the routine
transport, use, or disposal of hazardous
materials?

b) Create a significant hazard to the public or
the environment through reasonably
foreseeable upset and accident conditions
involving the release of hazardous materials
into the environment?

¢) Emit hazardous emissions or handle
hazardous or acutely hazardous materials,
substances, or waste within one-quarter mile
of an existing or proposed school?

Potentially
Significant
Impact

[]

O O O

Less Than
Significant
with
Mitigation

Incorporated

[]

O O O

Less Than
Significant
Impact

[]

O O O

No

Impact

[]

O O O
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Less Than

) Significant
Potentially with
Significant  witigation

Impact Incorporated

[] []

d) Be located on a site which is included on a
list of hazardous materials sites and, as a
result, would it create a significant hazard to
the public or the environment?

e) For a project located within an airport land |:| |:|
use plan or, where such a plan has not been

adopted, within two miles of a public airport

or public use airport, would the project result

in a safety hazard for people residing or

working in the project area?

f) For a project within the vicinity of a private [] []
airstrip, would the project result in a safety

hazard for people residing or working in the

project area?

g) Impair implementation of or physically [] []
interfere with an adopted emergency

response plan or emergency evacuation

plan?

h) Expose people or structures to a [] []
significant risk of loss, injury or death

involving wildland fires, including where

wildlands are adjacent to urbanized areas or

where residences are intermixed with

wildlands?

VIl. HYDROLOGY AND WATER QUALITY -
- Would the project:

L O
L O

a) Violate any water quality standards or
waste discharge requirements?

b) Substantially deplete groundwater supplies
or interfere substantially with groundwater
recharge such that there would be a net
deficit in aquifer volume or a lowering of the
local groundwater table level?

c) Substantially alter the existing drainage |:| |:|
pattern of the site or area, including through
the alteration of the course of a stream or

Less Than
Significant
Impact

[]

L O

No
Impact

[]

L O
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Potentially
Significant
Impact
river, in a manner which would result in
substantial erosion or siltation on- or off-site?
d) Substantially alter the existing drainage []

pattern of the site or area, including through
the alteration of the course of a stream or
river, or substantially increase the rate or
amount of surface runoff in a manner which
would result in flooding on- or off-site?

[]

e) Create or contribute runoff water which
would exceed the capacity of existing or
planned stormwater drainage systems or
provide substantial additional sources of
polluted runoff?

f) Otherwise substantially degrade water
quality?

g) Place housing within a flood hazard
area?

h) Place structures within a flood hazard
area which would impede or redirect flood
flows?

0 d O 0O

i) Expose people or structures to a significant
risk of loss, injury or death involving flooding,
including flooding as a result of the failure of
a levee or dam?

[]

j) Inundation by tsunami, or mudflow?
VIIl. LAND USE AND PLANNING - Would
the project:

a) Physically divide an established
community?

N

b) Conflict with any applicable land use plan,
policy, or regulation of an agency with
jurisdiction over the project (including, but not
limited to the general plan or specific plan)
adopted for the purpose of avoiding or
mitigating an environmental effect?

¢) Conflict with any applicable habitat |:|
conservation plan or natural community
conservation plan?

Less Than
Significant
With
Mitigation
Incorporation

U O 0o o 0O

[]

N

Less Than
Significant
Impact

0o oo 0O

[]

N

No

Impact
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[]

N
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IX. MINERAL RESOURCES -- Would
the project:

a) Result in the loss of availability of a known [ ]
mineral resource that would be of value to

the community and the residents of the

state?

b) Result in the loss of availability of a locally-
important mineral resource recovery site
delineated on a local general plan, specific
plan or other land use plan?

X. NOISE -- Would the project result in:

a) Exposure of persons to or generation of
noise levels in excess of standards
established in the local general plan, or
applicable standards of other agencies?

b) Exposure of persons to or generation of |:| |:|
excessive groundborne vibration or
groundborne noise levels?

¢) A substantial permanent increase in I:l I:l
ambient noise levels in the project vicinity
above levels existing without the project?

d) A substantial temporary or periodic |:| |:|
increase in ambient noise levels in the

project vicinity above levels existing without

the project?

e) For a project located within an airport land [] []
use plan or, where such a plan has not been

adopted, within two miles of a public airport

or public use airport, would the project

expose people residing or working in the

project area to excessive noise levels?

f) For a project within the vicinity of a private |:| |:|
airstrip, would the project expose people

residing or working in the project area to

excessive noise levels?

Less Than
Significant
Impact

No
Impact
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XI. POPULATION AND HOUSING -- Would
the project:

a) Induce substantial population growth in an
area, either directly (for example, by
proposing new homes and businesses) or
indirectly (for example, through extension of
roads or other infrastructure)?

b) Displace substantial numbers of existing
housing, necessitating the construction of
replacement housing elsewhere?

c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?

XIl. PUBLIC SERVICES

a) Would the project result in substantial
adverse physical impacts associated with the
provision of new or physically altered
governmental facilities, need for new or
physically altered governmental facilities, the
construction of which could cause significant
environmental impacts, in order to maintain
acceptable service ratios, response times or
other performance objectives for any of the
public services:

Fire protection?

Police protection?

Schools?

Parks?

Other facilities

Xlll. RECREATION

a) Would the project increase the use of
existing neighborhood and regional parks or
other recreational facilities such that
substantial physical deterioration of the
facility would occur or be accelerated?

Potentially
Significant
Impact

[]

O 0O 0o

[]

Less Than
Significant
with
Mitigation
Incorporated

[]

O 0O 0o

[]

Less Than
Significant
Impact

[]

0 Obodiobn

No

Impact

[]

O 0O 0o

[]
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b) Does the project include recreational |:| |:|
facilities or require the construction or

expansion of recreational facilities which

might have an adverse physical effect on the

environment?

XIV. TRANSPORTATION/TRAFFIC --
Would the project:

a) Cause an increase in traffic which is [] []
substantial in relation to the existing traffic

load and capacity of the street system (i.e.,

result in a substantial increase in either the

number of vehicle trips, the volume to

capacity ratio on roads, or congestion at

intersections)?

b) Exceed, either individually or cumulatively, |:| |:|
a level of service standard established by the

management agency for designated roads or

highways?

¢) Result in a change in air traffic patterns, |:| |:|
including either an increase in traffic levels or

a change in location that results in

substantial safety risks?

d) Substantially increase hazards due to a |:| |:|
design feature (e.g., sharp curves or

dangerous intersections) or incompatible

uses (e.g., farm equipment)?

e) Result in inadequate emergency access? |:| |:|

f) Result in inadequate parking capacity?

[]
[]

g) Conflict with adopted policies, plans, or |:| |:|
programs supporting alternative
transportation?

XV. UTILITIES AND SERVICE SYSTEMS --
Would the project:

a) Exceed wastewater treatment |:| |:|
requirements of the Water Quality
Control Board?

Less Than
Significant
Impact

[]

[]

No
Impact

[]

[]
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b) Require or result in the construction of [] []
new water or wastewater treatment facilities
or expansion of existing facilities, the
construction of which could cause significant
environmental effects?

c) Require or result in the construction of new [] []
storm water drainage facilities or expansion

of existing facilities, the construction of which

could cause significant environmental

effects?

d) Have sufficient water supplies available to [] []
serve the project from existing entitlements

and resources, or are new or expanded

entitlements needed?

e) Result in a determination by the |:| |:|
wastewater treatment provider which serves

or may serve the project that it has adequate

capacity to serve the project’s projected

demand in addition to the provider’s existing

commitments?

) Be served by a landfill with sufficient [] []
permitted capacity to accommodate the
project’s solid waste disposal needs?

g) Comply with federal, state, and local |:| |:|
statutes and regulations related to solid
waste?

XVI. MANDATORY FINDINGS OF
SIGNIFICANCE

a) Does the project have the potential to [] []
degrade the quality of the environment,
substantially reduce the habitat of a fish or
wildlife species, cause a fish or wildlife
population to drop below self-sustaining
levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the
range of a rare or endangered plant or
animal or eliminate important examples of
the major periods of community history or
prehistory?

b) Does the project have impacts that are |:| |:|
individually limited, but cumulatively

considerable? ("Cumulatively

considerable" means that the incremental

Less Than
Significant No

Impact Impact

[] []
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Impact Incorporated Impact Impact

effects of a project are considerable when
viewed in connection with the effects of past
projects, the effects of other current projects,
and the effects of probable future projects)?

c) Does the project have environmental [] [] [] []

effects which will cause substantial adverse
effects on human beings, either directly or
indirectly?
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Evaluation of Environmental Impacts

Potentially Significant Impact

‘Potentially Significant Impact’ is appropriate if there is substantial evidence that an
effect may be significant.

Less than Significant With Mitigation Incorporated

‘Less than Significant With Mitigation Incorporated’ applies where the incorporation
of mitigation measures has reduced an effect from "Potentially Significant Impact"” to
a "Less Than Significant Impact.

Less than Significant Impact

‘Less than Significant Impact’ is appropriate if there is substantial evidence that an
impact may be insignificant.

No Impact

A ‘No Impact’ answer is adequately supported if the information sources show that
the impact simply does not apply to the project.
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APPENDIX 111: COMMUNITY WASH ASSESSMENT
Community Name —
Traditional Ruler:
Community location:
Population:

Number of houses:
Primary school (Y/N):
Secondary School (Y/N):
Health centre (Y/N):
Water supply project:
Water supply source:

Water, Sanitation and Hand washing Facilities Assessment in Community

WASH ASSESSMENT SCORES

0 1 2 3 Score
Water Supply
Assessment

Sanitation Assessment

Hand washing
Assessment

Scores

0 — The existing situation and facilities are acceptable. No improvement is necessary.
1 - The existing situation and facilities are reasonable, but would benefit from
improvement. Action is not necessarily a priority.

2 - The existing situation and facilities are very poor. Improvement is urgently
required.

3 - There are no facilities. Provision is the highest priority.

Environmental Impacts on Community Environment
(1) Impact of borehole construction, operation and maintenance on community
environment:

i)
i)
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i)

(2) Impact of latrine construction, operation and maintenance on community
environment:

)
i)
i)

(3) Impact of dug well construction, operation and maintenance on community
environment:

)
i)
i)

(4) Impact of Hand pump operation and maintenance on community environment:

)
i)
i)

(5) Impact of diesel powered motorised pump operation and maintenance on
community environment:

i)
i)
i)

Observation:
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APPENDIX IV: SCHOOL WASH ASSESSMENT
School name -

Head teacher:

School location:

Primary school (Pop):

Sec. School (Pop):

Water supply source:

Water, Sanitation and Hand washing Facilities Assessment in School

WASH ASSESSMENT SCORES

0 1 2 3 Score
Water Supply
Assessment

Sanitation Assessment

Hand washing
Assessment

Scores

0 — The existing situation and facilities are acceptable. No improvement is necessary.
1 - The existing situation and facilities are reasonable, but would benefit from
improvement. Action is not necessarily a priority.

2 - The existing situation and facilities are very poor. Improvement is urgently
required.

3. There are no facilities. Provision is the highest priority.

Environmental Impacts on School Environment
(1) Impact of borehole construction, operation and maintenance on school
environment:

i)
i)
i)

(2) Impact of latrine construction, operation and maintenance on school environment:
i)

i)

iii)

(3) Impact of dug well construction, operation and maintenance on school
environment:

i)

i)
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iii)

(4) Impact of Hand pump operation and maintenance on school environment:

i)

i)

iii)

(5) Impact of diesel powered motorised pump operation and maintenance on school
environment:

i)

i)

iii)

Observation:
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APPENDIX V: WASH ASSESSMENT IN COMMUNITIES

Community/LGA/State | Water Supply Sanitation Hand Washing
Assessment Assessment Assessment

Parda, Fufore LGA, 2 2 3

Adamawa State

Sabonlayi, Mubi South | 3 3 3

LGA, Adamawa State

Erio-EKkiti, EKiti West 2 2 2

LGA, EKkiti State

I[luomoba, Gbonyin 2 2 2

LGA, EKkiti State

Sambak, Riyom LGA, 2 3 3

Plateau State

Darlit, Shendam LGA, 2 3 3

Plateau State

Scores

0 — The existing situation and facilities are acceptable. No improvement is necessary.
1 - The existing situation and facilities are reasonable, but would benefit from

improvement. Action is not necessarily a priority.
2 - The existing situation and facilities are very poor. Improvement is urgently

required.

3. There are no facilities. Provision is the highest priority.
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APPENDIX VI: WASH ASSESSMENT IN SCHOOLS

School
name/LGA/State

Water Supply
Assessment

Sanitation
Assessment

Hand Washing
Assessment

Parda Primary School,
Fufore LGA, Adamawa
State

3

3

3

Gella I Primary School,
Mubi South LGA,
Adamawa State

St Stephen’s Primary
School, Ekiti West
LGA, Ekiti State

St John’s Primary
School, Gbonyin LGA,
Ekiti State

Sambak Primary School,
Riyom LGA, Plateau
State

Darlit Primary School,
Shendam LGA, Plateau
State

Scores

0 — The existing situation and facilities are acceptable. No improvement is necessary.
1 - The existing situation and facilities are reasonable, but would benefit from

improvement. Action is not necessarily a priority.
2 - The existing situation and facilities are very poor. Improvement is urgently

required.

3. There are no facilities. Provision is the highest priority.
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Appendix VII: LIST OF KEY CONTACTS

A.

Government Officials

SIN Name

Organization

Position

1. Engr. James Resley

RUWASA, Adamawa
State

PM

2. Alh. Alilu Mohammed

RUWASA, Adamawa
State

Director, Water supply

3. Mr. Emmanuel Esly

RUWASA, Adamawa
State

Geologist

4. Alh. Gidado Galadima

Fufore LGA, Adamawa
State

Head of Service

5. Alh. Said Abubakar

Fufore LGA, Adamawa
State

Director of
Administration

6. Mall. Aliyu Bapatel

Fufore LGA, Adamawa
State

WASH Coordinator

7. Mall. Suleiman Sudi

Mubi South LGA,
Adamawa State

WASH Coordinator

8. Engr. E.O. Anise

RUWESA, EKiti State

GM

9. Mr. Adebayo

RUWESA, EKiti State

Director, Water supply

10. | Engr. Adebayo

RUWESA, EKiti State

Mechanical Engineer

11. | Mrs Ayeni

RUWESA, EKiti State

Sanitation Officer

12. | Mr. Olofintuyi Ekiti West LGA, EKkiti HOD (WEYS)
State

13. | Mr. T.O. Fatokun Ekiti West LGA, EKkiti M & E Officer
State

14. | Mr. Bolanle Awe Gbonyin LGA, Ekiti State | Chairman

15. | Mr. Elesho Kayode Gbonyin LGA, EKkiti State | HOD (WES)

16. | Mr. Aguda Gbonyin LGA, Ekiti State | M & E Officer

17. | Mr. Mike Pam RUWASA, Plateau State GM

18. | Mr. Solomon Vem

Riyom LGA, Plateau State

WASH Coordinator

19. | Mrs Elizabeth Dakol

Shendam LGA, Plateau
State

Director of Personnel

20. | Engr. Paul Ajim

Shendam LGA, Plateau
State

WASH Coordinator

21. | Mr. Prinquam Dalom

Shendam LGA, Plateau
State

Mobilization Officer
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. Community Members

SIN Name

Community/LGA/State

Position

1. Alh. Usman Buba

Parda, Fufore LGA, Adamawa
State

Traditional Ruler

2. Mall. Aliyu Mahmud

Parda, Fufore LGA, Adamawa
State

Head teacher

3. Alh. Haruna Ahmed

Sabonlayi, Mubi South LGA,
Adamawa State

Traditional Ruler

4. Mall. Mohammed Sajo

Sabonlayi, Mubi South LGA,
Adamawa State

Head teacher

5. Princess Deborah Ojo

Erio-EKkiti, Ekiti West LGA,
Ekiti State

Traditional Ruler

6. Chief Aro

Erio-EKkiti, Ekiti West LGA,
Ekiti State

Community leader

7. Mr. Alonge Olabode

Erio-EKkiti, Ekiti West LGA,
Ekiti State

Community leader

8. Mrs V.A. Awe

Erio-EKkiti, Ekiti West LGA,
Ekiti State

Head teacher

9. Mr. A.B. Ojo

Erio-EKkiti, Ekiti West LGA,
Ekiti State

Asst. Head teacher

10. | Princess Adeola
Olawumi

[luomoba, Gbonyin LGA,
Ekiti State

Traditional Ruler

11. | Mr. Arogundade

[luomoba, Gbonyin LGA,
Ekiti State

Head teacher

12. | Chief Yohanna Bep

Sambak, Riyom LGA, Plateau
State

Traditional Ruler

13. | Mr. Ezekiel

Sambak, Riyom LGA, Plateau
State

Youth leader

14. | Mrs Dyop

Sambak, Riyom LGA, Plateau
State

Head teacher

15. | Chief Dio Vandana

Darlit, Shendam LGA, Plateau
State

Traditional Ruler

16. | Mr. Haruna Gothan

Darlit, Shendam LGA, Plateau
State

Youth leader

17. | Mrs Zumse Ibrahim

Darlit, Shendam LGA, Plateau
State

Head teacher

18. | Mr. Haruna Goshop

Darlit, Shendam LGA, Plateau
State

School teacher
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