Watershed management programs to reduce flooding impacts should
. include revegetatlon and afforestation progranm to promote infiltration and
‘reduce surface runoff volumes. This approach ties in with responses to other'
~ types of environmental degradation, including controlling soil degradatlon and
erosion, increasing forest reserves, and promoting wildlife habitat (see previous
seetions).  Management programs fall under the approach of controlling
flooding through the use of non-structural measures, rather than engineered
works.

Construction in floodplains should be carefully planned to allow for
"historic flood flows. Constructed works should minimizeé the restriction of flood
ftows, as restriction diverts the flow upstream or channels it downstream to
impact there. When a highway was constructed from Aba to Calabar, the
crossing of the Cross Rivér was achieved by building a bridge across the river
and elevating the highway on a dike across the floodplain. Asaresult, seasonal
flood waters back up behind the bridge and dike and flow laterally through an
area which was originally prime forest land. The innundation has killed most
of the trees and degraded almost 2,000 ha into a seasonal swamp. The Cross
River Basin Development Authority is conducting a feasibility study on diking
the river banks to prevent the flood ﬁvaters from spreading to the forest avea.
However, this plan would only transfer the floodwater downstream, and would
be enormously expensive, as m%.my kilometers of dikes would need to be
constructed. |

Watershed' management is general!y based on some maximum
assumed ram[‘all event, and control programs, setbacks, and building
requ:rements are keyed to those assumptions. In exceptional storms, flood
vo]u_mes can be generatcd that exceed these estimates; the resulting flooding
‘'has the potential to cause catastrophic damage. Small, decentralized structural

“measurés’can be used to "take the edge” off of flood volumes to prevent
- exi;énsi:'vé:damage.. These facilities frequently employ the concept of offline
storage with later release as flows decrease.

(5) 'Wat_ér Pdllutioh,’ Water'Hyacinth, and Eutmphic'ation
Adequate quahty of water is as much a requirement as adequate

quantity if- Nngerla is. o be able to implement a policy of sustainable
: development of 1ts waber resources. The primary causes and consequences of
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waler quahty contamination were dlscussed in Sect:on 11.2. 1. “Table 11-19
* summarizes those causes and consequences, and lists approaches to addressmg the '
- problems. These approachcs are discussed 1é.wl(m.r

TABLE 11 - 19

Problem

APPROACHES TO SOLUTIDNS WATER POLLUTION, WATER HYACiNTH ‘AND
' EUTROPHICA'[ION

Primary Causes and Results

'_Needs (Ap’pr‘o_aches to SoTutions)

Contamination
of surface
" walér and
groundwater

CAUSES

* Uncontrolled discharges of
municipal and industrial effluents

Land use practzces that promote
eresion

) Impmper use ofagncull.ural

fertilizers and chemxca]s

RESULTS

Proliferation of aquatic weeds

' Cé’nlamiﬁaii(‘m of water supplies

Loss of fishery, wildlife rescurces

Controls and enforcement of -
discharge requirements;
wastewater treatment for

“industrial, munieipal, and irrigation

return flows

.- lmproved watershed mana gement

including drainage controls,

“requirementson runoﬂ'quality from

selected areas, and revegetation /
_aflorestatlon

" Improved urban'and rural land use
planning, especlally in groundwaler

récharge areas; in recharge areas,
goals should be to increase total
vegetated areas, increase areas
dedicated to forest reserves, and

- restrict grazing to- minimize
* bacterial contamination

Improved urban and rural 1and use

_planning, especially near surface

waters; in these aréas, réstrictions
on activities that directly impact
water quality should be enforced,
including auto servicing areas
(Nuids are commonly dumped
directly onto the ground, where they

leach into groundwater or are
- mobilized direcily into surface .

waters in rainfall runeff), waste

" dispogal facilities, and soil mining

for building matena)s

Improved agricultural practices;
including farming methods and
fertilizer use (through education)

" Emphasize instaliation /.

maintenance fupgrading of

- sanitation facilities

* Emphasize installation/

maintenance / upgrading of solid
wasle ma’nagement facililie’s

Promote aquatic w eed conlrol

strafegies and/or altérnative uses
 ("hafvesting" for organi¢ fertilizer,

animal feed supplement, éte.)
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The FMWRRD is currently implementing a program to build and
* operate & network of water quality laboratories to monitor water quality in
surface waters used for potable supplies and irrigation (Hashidu, 1992). This
mOnitofihg effort should also be exténded to groundwater resources (NRCC,
1992b). Groundwater is generally better than surface water for use as a water
_ supply - groundwater has fewer sanitation requirements. Oteze (1990) tested _
for 24 elements at 12 locations in the Riméa Group outerop; in almost all cases
the water quality met WHO standards for drinking water. Boron levels in some
areas makes groundwater unsuitable for 1rragatmn of some crops (citrus, ete.);
‘however, groundwater is not a likely sottrce of irrigation water, as the NWRMP
targets groundwater supplies for domestic use. Blending with treated surface
water will gen'erally eliminate any problems with constituent con¢entrations.

‘However, source protection also important: groundwater pollution
takes longer to control, remove, and is more expensive than remediation of a
surface source, making measures that emphasme preveniion cost—effectlve
(Iwugo, 1987) .

Watershed management should include evaluation and control of non-
point source (NPS) runoff inte water sources; this evaluation will include
deternifnin'g coinpati_bl_e land uses in the watershed upstream of water sources
to prevent pollution inputs (FGN, 1989). Mbuno and Ibrahim-Yusef (1993)
have suggested the creati(m of aquifer protection zones to enhance water
quality. NPS runoff pollution can also be effectively controlled by maintaining
| vegetated s setbacks arcund rivers, lakes, and other water supplles (FMAWRRD
: "and NCF 1986) - :

Wasté discharge guidelines have been promulgatéd for industrial
effluents, petroleum refimng and exploration, and industries preducing
agriculiural chemicals (FGN, 1991). FEPA should move to establish
reasonable but exped:ent schedules f0r these industries to achieve’ compliance
with publlshedstandards ; - '

o New mdustnes should be encouraged to adOpt in-plant. waste
: :reductlon and _pollution prevention strategles as part of their design and
operation plans (FGN 1691), Emuent requirements have been published for

: dnscharges from service industrles which includes auto servicing areas (FGN,
- 1991) Watershed management plans shou!d also appropriately locate these
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facilities to réduce the potential for contaminanis entering water bodies as a
. result of accidental spills or surface washofT during rains.

Watershed management policies regarding drainage controls and
requirements on runoff quality should be specifically applied to construction
projects; uncontrolled runoff from road construction and-land .elea'ring' for
building construction has historically been a primary cause of sediment
accumulation in water bodies, as well as degrading soils and leadin'g:'to gully
ero'sien (World Bank, 1990).  Siltation resulting from this runoff 'proﬂ‘lote's
growth of aquahc weeds, increases treatment costs, increases watcr turbidity _
{killing vegetation and driving away fish), decreases the capamty of reservoirs,
and impairs navigation. Water pollution resultmg frony mining activities can
be controlled through afforestation, or by dwertmg prOcess water to settlmg '
arcas before release; sometimes treatment to reduee solids and neutralize pH
levels (addition of lime, etc.) is also required (Iwugo and Mahendra, 1992),

Watershed management activities must also include control of
poltution from agricultural chemicals (NRCC, 1992b). Managément plans
should address use levels and locations for fertilizers, pesticides, hex_‘bieides,
and other substances. At the State and National levels, regulatory bodies must
regulate all aspects of production,; sale, use, en‘d'disposél'ef agriculture
chemicals and fertilizers. While FEPA is directly responsible for monitoring
most discharge activities, and lists standards for agricultural chemicals (FGN,
1991), other agencies should also move to implement monitoring programs for
soil and water, flora, and fauna (FEPA, 1991). Organic or benign albemathes
for pesticide and fertilizer use should also be pursued (Aina and Adeplpe 1991)
Ojiegbe (1990) suggests the promotion of shlfung cultivation (with rotating
bush fallow) and crop rotation; the specific program will be dependent on local -
soil characteristics and require education of farmiers by the local extensmn
contact. : ' B i

Waste disposal (both proper and nnpreper) is a sxgmficant source of
confaminants entering waters all over Nigeria. Any reductwn in'the amount of
waste being disposed would munedlately benefit the nation's waters; however
there is no financial incentive for any form of récycling to reduee the waste
stream. Pricing policies for many items that fi igure prommently in waste
'dlsposal should be examined to help relievé thé: burden on water resources
(World Bank, 1990), 'I‘he need for 1mplementahen of controlled landl‘ill :
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techniques, possibly used to simultaneously recla:m damaged lands, should be

- examined (Ojiako, 1989).

 Management within local coastal watersheds is critical to protect the
quality of groundwater in the coastal zone. Local watersheds are the source of
niost of the limited groundwater that is increasingly used as a potable source by
coastal residents. Effluent pollution and increased salinization resulting from
oil exploration and dredging are the immediate threats to this important source
(Amadi, 1992). |

- The water hyacinth problem is tied directly to the reduction in water
quality in surface waters, resulting from pollutant discharges and unregulated

“runoff of agricultural fertilizers, Water hyacinth thrives on the increased

levéls of nutrients in the water, and benefits from and contributes to
Qutr()phi(:aﬁon of these waters (FEPA, 1991).

~ The prbﬁlem of uncontrolled water hya‘éinth growth choking the
waterbodies of Nigeria will diminish with decreases in the level of pollutant
inputs into those water bodies.  Measures discussed above (waste treatment

~ facilities, sanitation facilities, improved watershed management) will reduce

nutrient levels in those water bodies, and the weeds will no longer proliferate so

-rapidly and extensively. During the impleme‘ntation period of these control

ineasures, direct control and reductton of the water hyacinth pro‘olem can be
aceomplished through alternative uses of weed biomass. These uses mclude_ as

¢attle fodder {mixed with traditional feeds in combinations of up to 50 percent

weed), as féi'tilizer after drying 'or"comp'o'sting (the residue is high in organic

: conbent mtrogen and potassium), or as fuel (after drying; the ashes ¢an then be
‘usedasa fertlhzer)(Reza 1990)

(6) Watér—relate’d Diseases

“The guinea worm transmitted only by drinking contaminated water, |

s oﬂe “of the most important water-related disease affecting the Nigerian
"“populatmn (Larrson, 1989), Provisionof clean drinking water to the population

will effectively eliminate the guinea worm problem.,
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The guinea worm infection cycle travels from human to intermediate
* host and back to the huinan through contaminated water, The life cycle of the
worin can be interrupted in three places:

(a) Prevent Entrance of Parasite to Water Bodies

Enter_s from vietim to water through ékin; need to exclude infected
persons from contact with water bodies.

(b) Prevent Intermediate Cyclops Stage

_' This is the intermediate host that carries the parasite; use insecticide
{poisoning) or extreme heat/cold (cooling is most effective; shading or deepening
of ponds can be implemented) to eradicate the host.

(c) Prevent In'gestion of Cbntamin_atéd Water

Drmk On]y clean water (educatmn of the populatlon wnll be necessary
to exp]am the disease cycle and how to break it); introduce proven sanitation
methods (filtering of water with cloth or sand; boiling; chlorination).

| As noted in Table 11-1, provision of a clean, reliable source of drinking

water will eliminate or help eradicate many waberQrelated diseases. The design -
of such water supply systems, for small community use, should make them
simple to clean and maintain; such designs. are currently available at
reasonable cost. The NWRMP recommends the implementation of many small
dams and reservoirs to provide local sources of water for drinking and
irrigation. Communities could take water piped from these small supply dams;
this decentralized system could be easxly mamtamed by the users with proper
education of the local population, :

Gther water-related diseases can be controlled through education of
the population and interdiction by extension ag’ehts're'garding proper irrigation
system design, control of dlsease vectors, and proper supply and use of clean
drinking water,
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(7) Socio-Economic Impacts -

The primary socio-economic impact associated with water-related
projects is res'e'ttlemcnt of communities that are moved to accommodate the
project. Any assessment of the environmental impact and ¢0§bbenéﬁt of future
water resources projects must take into account costs associated with the wide
range of changes associated with resettlement of populations.

(8 Envirohme'n'tal Impact '.Assessment. of Waterﬂelated Projeets

'The focus of the NWRMP is to recommend water resources projects to
meet the needs of Nigeria through the year 2020. These recommendations
involve upg’fadi ng of existing projects or initiaﬁo_n of new projects. There are a
number of benefits related to upgrading and/or modifying existing projects,
versus construction of new. projects. Major benefits include the fact that
structures ave already in place and the land required for the project is already
ded:cated '

Implementation of these water resources projects will have some
effects on the surrounding natural, human, and socioeconomic environment.
As part of the evaluation process of selecting the water resources projects for
recommendation in the NWRMP, the potential for each project to affect the
environment will be one of the selection eriteria examined. Table 11-20
summarizes the primary causes and results of the environmental effects of
'wawr resources projects, as well as approaches to ensure adequabe review and
oversnght of these types of pro;ect,s ' SR '
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TABLE 11-20 APPROACHES TO SOLUTIONS - ENVIRONMENTAL IMPACT ASSESSMENT

Problem 'Pr_imar)' Causes and Results Needs (Approaches to Solutions)
 CAUSES - T
Water Lack of historic emphasis on Al')p]y‘enwronmental significance
) . R R _ . criteria to determine if impacts are
_TESQUTCES environmental neéeds has allowed
) o s:gmﬁcant (detailed in Table-5.10-
projecis may the natural environment to degrade " 1 h
initialeor o o _ . ); imp ement design changesor
: Historically, little ¢oordinated mitigation measurés to reduce or
exacerbalte _ ‘o : - AP
. . statutory or enforéement stracture eliminate impacts
environmental to safeguargd the environment ' » '
degradation gu _ Coordinate reviewsof

‘RESULTS

Projects have historically been
implemented with no focus on
environmental problems

- Lack of coordination between

responsible Ministriés for projects
that affect wide sectors of the
economy and populace

Several projects in the same area
may resuit in cumulatlive impacts,
even though individual project
impacts are not significant by
themselves or readxly apparent

énvironmental assessments of other
Ministries' projects (i.e.; NEPA-
hydropower; Works & }Iousmg
infrastructure; NNPC-minerals

" exploration a'n_d development;

FEPA-industrial pollution control)

Use the evaluation processas a
required part of the feasibility
evaluation for all water resources
projects : '

Follow tip with monitoring to .
determine impact levels, and to see
that mitigalion measures are

“implemeénted and achlevmg stated

goals

The primary causes and results of environmental degradation

resulling from water resources development, as listed in Table 11:20, are self-
explanatory. NWRMP will focus on approaches to dealing with implementing a
procedure to recognize potential environmental effects and determine if and
how the projects could be modified (or abandoned, in extreme cases) to prevent -
such degradation. : ' ' '

Environment evaluation as discussed in this Chapter focuses on the
impact of existing or proposed water resources development projects. To extend
the focus of this evaluation effort beyond water resources projects, or into more
general environmental areas, would increase the scope of the analysis by one or
more orders of magnitude. The procedure discussed in this Chapter can be -
medified and expanded to be applicable for the environmental impact analysis
of other types of projects (roads, building construction, ete.),

Aspart of the N.WRM.P, it is recommended that this evaluation should ':
be conducted on existing water resources development projects, projects
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recommended for modification to improve coverage or efficiency, or proposed

. projects that have advanced to l_;he stage of pre-feasibility studies. The types of

“water resources development projects to be included in the evaluation should
include:

- hydropower dams

- reservoir dams o

- irrigation dams/associated distribution systems
. diversion structures {including water transfer schemes)
- boreholes _

. - fadama irrigation projects

- river ports/river navigation

. sewage treatment plants

: soil erosion projects

- flood control projects

- fisheries development projects

The areas of environmental impact that should be included in the
_evaluation include the following: 3
. A.. Impacts on the Natural Environment
S wa'tier'.hyacinth an_d other aguatic weeds
i, surface and groundwater supply/contamination
ii. wi_ldlifefb_iodivefSity losses or gains
iv, ﬁsherics losses or gains
v. ' deforéstation
vi.  soil degradation
vii.  gullyerosion
-viii, = coastal erosion o
'B.  Impacts on Human Health
i, incidence of diseases
i inéideﬁcé_()f vectors -
jif. - nutrition lossesand gains -
C. - ‘Impaéts on SOcid-ec_onomic parameters
i. otcupation changes |
i, income lovel changes
iii. relocation/resettlement requirements
qv.  cultural changes
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An ongomg problem in ngerla is the lack of coordmatlon between
. responsible agencies in evaluatmg the environmental nnpacts of water
resources projects. Different ministries are responsible for different types of
projects, and have historically conducted their own in-house feasibility studies,
which may or may not include environmental considerations, As discussed
earlier in this subsection, the variety of types of water resources projects and
the areas of environmental impact resulting from those projects, are very
‘broad. A standardized evaluation procedure used by all’ affected agencies is
required (FGN, 1989; “‘World Bank, 1990; Ekeh, 1991), Since ' 'prevention is
always less costly than remediation" (Baum and Tolbert, 1985), these reviews
should be conducted prior to project implementation (NES'I‘," 1991), as
demonstrated deficiencies can be more profound and damaging than the
- impacts of the project itself (Rahman and Bisset, 1990).

Just as adequate and accurate background information is necessary
for the successful design of a water resources project, post-project information
regarding the economic, social, and environmental consequences of the project
is reqﬁir'ed to guide future regulatory actions and approaches. Post-project
monitoring is required to gage the success of the project, assure that mitigation
measures are achicving stated goals, and to pfdvide an ongoing databas:e for
future project evaluatlons {(FGN, 1989; Ekeh 1990 Rahman and Bisset, 1990;
Ajao, 1993).

Delails regarding approach, criteria, and impleméntation of an
Environmental Impact Assessment procedure for- waber related projects arve
presented in Appendix 11-1.

(9) Need for Management of Enviromnental Resources

Significant environmental problems that must be addressed on a
regional as well as a project basis include’ drought and desertification, long-
term reduction of flows in maior rivers, soil degradahon, deforestatmn, soil
erosion, coastal erosion, losses of wildlife ang: ﬁshenes, floodmg, water
pollutwn dislocation and resettlement of ]arge groups of people, an water-
related disease. e :

The present state of exvironmental degradation’in Nigeria demands
that agencies responsible for water resources management take a proactive
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rather than a reactive role in management of environmental resources.
- Appendix 11-1 A&B discuss the approach and procedure for implementing this
proactive role. At the present time, the agency charged with overseeing .
environmental impact assessments of developn\.ent projects, FEPA, appears to
be unprepared to assume at 1eadersh1p role in water resources and
environmental mana gement '

Gwen thns situation, FMWRRD must be prepared to’ take umlat,eral
achon if necessary, to assure that watershed mtegrlty is maintained and
“strengthened, and that environmental resources, and hence water resources,
are protected. This approach is discussed further Appendix 11-1. These actions
should be regional rather than local in scope, and address the regmnal
divisions,
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APPENDIX11-1

A.  MANAGEMENT APPROACH

B. PROPOSED PROCEDURE FOR ENVIRONMENTAL IMPACT
ASSESSMENT FOR FOR WATER RESOURCES PROJECTS

C. GUIDELINES FOR ENVIRONMENTAL IMPACT ASSESSMENT
OF WATER RESOURCES PROJECTS

D. REFERENCES

A. Management Approach

Environmental Impact Assessment in the Context of Water
Resources Development Projects, Environmental Impact Assessment (EIA)
is a process ﬁsed in the project planning and management cycle to predict the
environmental consequences and to plan appropriate measures to reduce the
adverse effects of proposed development projects. Such deVelOpment'projects
may involve agricultural/natural resources {irrigation, dams, reservoirs,
forestry, land ¢learing, ete.), industry { petroleum refining, tan_néry, brewery,
ete.) or infrastructure (heusing, water-supply, sewerage, roads, airp'brts,
harbor, ete). Such major development projects may ge‘nera'te adverse
environmental impacts as a result of their improper location, inappropriate
design, unplanned construction, unskilled and poor operation and
maintenance, and the misuse of natural resources. The projects may generate
adverse impacts on water quality (flora and fauna), air guality (ozone layer and
greenhouse gases), the landscape, and other features of the natural
environment, which are major determinants of human health and well- bemg

The major role of the EIA process is to identify and describe |
environmental hazards which may ensue from a project, and then specify
necessary envirommental protection measures (EPM) or an environmental
management plan (EMP) for the project, which should include: (1) mitigation
measures necessary to reduce predictable adverse effects; (2) measures for
offsetting probable adverse effects; and (3) other technical and institutional
measures for environmental enhancement. 1t is likely that all water resources
development projects will require some form of EIA. The EIA requirements for
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“water résources projects in Nigeria are summarized in Decree No.-86 -
- Environmental Iimpact Assessment Decree 1992 (FRN, 1992).

Water resources deve!opment projects are generally dlstmgmshed by
one or more of the following general characteristics:

(a) water is introduced into the project (e.g. irrigation scheme, water
supply scheme, etc.) from outslde the project area; '

(b) - a water storage system (e.g. a dam, reserveir or aquifer, ete.) is
usually included; _
(¢) a fac'il_ity‘for excess water discharge (e.g. spillway, storm water
overflow, ete.} is generally provided;
"(d)' a network of chamwls or canals for inter-system transfer of water

to and within the project or scheme (e.g. 1rr1gat10n canals, water
supply aqueduets, ete. ); and

(e) a drainage system to remove excess orfand used water (e.g.
irrigation dramage canals, ete.).

o “Water resources development projects, by their very nature, generate

a wide range. of environmental jmpacts (see Table 11-3). Human health
impacts of water resources development projects, as well as water quality
1mpacts ecological impacts, and socioeconomics, are the most significant
' 1mpacts in water resources projects. Two pnmary approaches to environmental
'management in the watér resources sector will be detailed in this section: 1)
: Awatershed management and 2) . Envnronmental Impact Assessment,

Water shed Management ‘Watershed Management considers the
reqmrements and implwatums of the entire watershed when formulating and
' mxplementmg development planmng and policies. As wasdiscussedin Chapter
11, it is recogmzed that one - actmn affects many different types of
'envxronmental resources, and can causs many types of envnronmental
~ problems,

Sechon 11 9.3 of the NWRMP addressed a vanety of basic
envxronmental "needs" in the water resources séctor, and advanced some
S pr ehmmary approaches to solutions to those needs. However, a management
phllosthhy needs to be adopted and a management program needs to be
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formalized and vigorously 1mp1emented within FMWRRD, that addresses these
* issues on a regional rathcr than a local basis.

' Envirom‘nental‘ Impaet Assessment. The use of Environmental
Impact Assessinents as an integral part of environmental resources planning
- grows out of the recognition that water resources development projects have the
" potential to affect the natural systems that support human life. Reédgnitfon of
that fact will lead to the use 6f EIA in the following manner: ' |

- use of EIA as an integral part of water resources development
‘ prOJectmanagemcnt cyele (DPPC, 1992).

- Implementation of the steps in the EIA process must be standard
- policy for all projects expected to have an environmental impact
(FRN, 1992). These steps are more fully de\reloped in Section B of .
this Appendix. _

- The FMWRRD will develop procedures for coordmatmg and -
performing environmental impact assessments in conjunctmn with

prajects funded by Federal, Stqtc, or locql governments {CEC,
1993).

- The FMWRRD will develop procedures for coordmatmg and
- pcrformmg environmental impact assessments in conjunction with
- projects funded by private developers.

- ‘Working with other Ministries as appropnate the FM‘WRRD wnll
~ structure and implement the environmental review process with
ongoing structured planning efforts (regardmg housmg,'
infrastructure, etc.) at several levels of government {¢country,
reg:on sector, project) (ADB, 1993).

The approach wnll emphasnze early evaluat:on of potentlal
environmental impacts, coordmatlon with other Ministries as reqmred and
promote communication with and notlﬁcat:on of affected part:es The goal of
the approach will be to promot,e mformatwn exchange and consultatlon (FRN
1992) consistent with FEPA/Decree 86 requnrements (FRN 1992) The
approach will involve the public as well as government, to help promote
“tenure" and local ownership of project elements in keepmg wnth the NWRMP
approach to smaller, de- centrahzed f aclhtles servmg local populatmns
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To assure that all applicable projects have been thoreughly reviewed

- for their potential impact, the approach will in¢lude the issuance of a

Certificate of Completion (similar to FRN [1992], p. 993, 42.), which indicates

~ that the FMWRRD has reviewed and approved all aspeets of any proposed

water resources development preject and has stipulated conditions regarding
project planning, construction, and operation that protect the natural
environment and the affected population,

(1) EIA Decrée (FEPA)

The EIA Decree (FR\I 1992) i lS the basis for all enwronmental impact
assessment of water resources development projects. The decree requires
environmental assessment for many types of water resources projects and
projects affecting watershed management. It is the basis for the stated
approach to early impact assessment, coordmatlon!cormnumcatlon!notll‘icatmn
and provides a structured approach to the evaluation of potential
environmental impacts.

(2) W_ater Resources Decree

The Water Resources Decree (FRN, 1993) gives the FMWRRD
significant powers to implement measures for watershed management and

‘resource protection, Slgmﬁcant power to control activitiés in any watershed

area is vested in the Secretary for Water Resources It can be used as the basis

- for development of an aggressive management and enforcement program to

protect and maml;am water ¥esources in ngena

"~ The mandate of the Water Resources Decree gives the FMWRRD
broad latitude in the area of watershed management. In some areas, the EIA

Decree may fail to adequately protect water resources; in those cases, the

Secretary for Water Resources must be prepared to impose additional
requarements to protect those resources. In the interest of watershed
protection, however, the NWRMP recommends several areas where
requlrements need 1o be strengthened as compared to those in the EIA Deeree.

" Table 11-A-1 llsts the comparative requnrements for the major project

categories listed in the RIA Decree, and lists recommended requirements
specnﬁc to FMWRRD approval, as well as the areas of mterest for FMWRRD
 thatare affecte_d by each prajeet type.
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- As was shown from Table 11-5, a total 92 dams and reservoirs
' (approxmlabely 29 percent of all danis/reservoirs) have surface arcas greater
than 100 hectares, while only 23 (7 percent) have surface arcas greater than |
1,000 ha. Fifty- six (17 percent) have surface areas greater than 200 hectares.
Thus, based on the FEPA EIA s‘tudy-rct;uiremefit standard (FRN, 1992;"39&
Tableli. 2-1), only 56 dams and reservoirs (17 percent) in the country will
merit EIA study. (With the requirenient usually adopted in the other
developing countries for EIA to be carried out on dams/reservoirs having
surface areas greater than 1,560 ha, only 23 dams and reservoirs willmerit EIA
study) This situation demonstrates the need for FMWRRD to set its own .
standards and implement the EIA approach to water resources development
and oversight and watershed management.
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~Table11-A-1 :
Proposed FMWRRD Requirements for Projects Needing EIA

- P Proposed :
Project Type FEPA FMWRRD FMWRRD Areas
Requirément Requirement of Interest
_ o equir¢ment
1. Agriculture - -Clearingofforest > 50ha Watershed management,
- aréa > 500ha Water pollution
2. Ajrports . 'IIOngef than anylength Watershed management,
2,500 m Water pollution
inState/national  also in forest
parks  peserves, wildlife
- réserves
3. Drainage and construction of same " Water-related discase,
- Irrigation lake > 200 ha _ Water pollution,
: g : eulrophication,
Witdlifefisheries losses,
Reduced flow availability
downstream,
Socio-economic factors
. conversionof any; freeze on Walershed management,
" wetland, wildlife  development Deforestation,
habitat, virgin preferable wildlife/fisheries losses,
forest > 100 ha Socio-economic factors
- jrrigation project > 50ha - Watershed management,
size > 500 ha ‘ Water pollution,
Water-related discase,
Socie-économic factors
4, Land . ¢oastal same Coastal erosion,
reclamation ‘reclamation Wildlife/fisheries losses
> 50 ha
" 5. Fisheries : new harbors same Coastal erosion,
' i Wildlife/fisheries losses,
Water pollution
- harbor e'xpansion _ §ame B Coasta‘l crosion,

> b0 peércent

clearing > 50 ha of ‘same
coastal mangroves
~ for aquicullure

C111A8

Wildlife/fisheries losses,
Water pollution

Coastal erosion,
Wildlife/fisheries losses,
Water pollution



Table 11 A- 1 (Continued)

Proposed FMWRRO Requirements for Projects Needing EIA

o DA Proposed . S
Project Type | F.I*JPA FMWRRD FMWRRD Areas
- Requirement* PN of Interest
. - Requirement
6. Forestry > 50 ha hill forest same ‘Watershed management,

7. Hoéusing
8. Industry
9. Infrastructure

16. Ports

converted to other

land use

logging or

same, freeze on

convérsion to other “developrient
uses in designated - preferable

catchment or

-protected areas

conversion of

logging > 500ha  same

sanie

mangrove swamps

for industriai, -

‘housing, or

residential use
> 50ha

clearing of

same

mangrove swamps
on islands adjacent
te natienal marine

parks

development

"> 50 ha

i sé\""eral types

several types

‘new or expanded

same
‘same for each :
type

sante for each’
" Llype

same for each’.
type

11-1AT

Soilt degradation,
Wildlife/fisheries losses,
Water pollution

Watershed management,
Soil degradation,

- Wildlife/fisheries losses,

Water pollution

Watershed managemént,
Soil degradation,
Wildlife/fisheries losses,
Water pollution

Walershéd management,
Soil degradation,
Wildlifeffisheries losses,

~ Water pollution

Waltershed management,
- Soil degradation,.

Wildlife/fisheriés losses,
Water pollution-

- Watershed managétﬁent :

Watershed management,;

" Water pollulion

Watershed management,
Water pollution

Coastal erosion,
Water pollution



Table 11 - A -1 (Continued)

Proposed FMWRRD Requirements for Projects Needing EIA

Projéct Type

FEPA
Requireniént*

Proposed
~ FPMWRRD
Requirement

FMWRRD Areas
of Interest

11. Mining

12. Pe[réleu m

13.Power

Generation/
- Transmission

ore processing
facilities

'd_fédging > 60 ha

dévelopmént of
oil/gas fields

construction of
offshore pipelines
> 50km

separation,
processing,

~ handling, and
‘storage facilities

" refineries

product/storage

depots within 3 km
of designated
areasand

© > 60,000 barrels

steam-generated .
power stalions >

10m W

o :c_!ésrnfhydro

schemes

~combined ¢yele -

power stations

lease size > 250 ha same

sante

any

- same

cOnstrucl;ibh’ of
offshore
pipelines> 5 km

same

same

product/storage
depots within 3 km
of designated
areasand

> 5,000 barrels

same

any

. any
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Watershed manageément,
Soil degradation,
Deforestation,

Water pollution

Watershed management,

‘ Water pollulion

Coastal erosion,
Wildlife/fisheries losscs

Watershed management,

Water pollulion

“Coastal erosion,

Water pollution

_Wildlife]ﬁsherics losses

Watershed manageh‘le at,
Water poliution

Waitershed management,
Water pollution

Watershed management,
Water pollution

Watershed management
Water pollution

. Wildlife/fisheries losses

Watershed management,
Water pollution,
Wildlife/fisheries losses
Socio-economic factors,
Reduced flow availability
dowrnistream

Watershed management,

~Water pollution
‘Wildlife/fisheries losses



Table 11 -A -1 (Continued)

Proposed FMWRRD Requirements for Projects Needing EIA

Proposed

11-1A-9

Project Type . FEPA  \\WRRD FMWRRD Areas
_ equirement " Reaui of Interest
‘ equirement

13.Power nuclear power any Watershed management,
Generation/ _stations Water pollution, . .
Transmission Wildlife/fisheries Yosses
{continued) Socio-¢conomi¢ factors,

Reduced flow availability
downstream '
14.Quarries within 3 km of any  Watershed management,
designated areas Soil degradation,
Water pollution
- 15.Railways new routes or same Watershed management
' branch lines
“16.Transportation  massrapid lransit same Watershed management
projects ' '

17. Resort and coastal resorls same Watershed management
Recreational > 80 rooms Coastal erosion,
Development Deforestation,

. Wildlife/fisheries losses,
Water pollution -
hill stationresorts same Watershed management,
> 50ha Soil degradation,
Deforestation,
Wildlife/fisheries losses,
Water pollution
facilitiesin same “Watershed management,
National Parks ' Soil degradation,
Deforestation,
Wildlife/fisheries losses,

- Water pollution - :
facilities on islands same Watershed management,
that are potential ~ Soildegradation,
nalional parks - Deforestation,

Wildlifesffisheries losses,
Water pollutien




|  Table 11- A+ 1 (Continued)
- Proposed FMWRRD Requirements for Projects Needing EIA-

: - " Proposed g L
Project Type R . F‘EPA _ FMWRRD FMWRRD Areas
equirement* Requi of Interest
. equirement
18.Waste toxicthazardous same Watershed management,
Treatment and wastes (several - Water poliution,
Disposal - types) . Socio-econoinic factors,
: . Water-related diseases
" munieipal solid same . " Watershed managénient,
+ waste (several Water pollution,
types) : Socio-economie factors,
g ' Water-related discases
municipal sewage same ~ Walershed management,
" (several types) Water pollution,
' : Socio-economic factors,
Water-related diseases
19. Water Supply . dam with réservoir same - Water-related disease,
> 200ha ' Water pollution,
B ' : cutrophication,

Wildlife/fisheries tosses,

Reduced flow availability
" downstream,

Socio-economic factors

groundwater 500m¥%day Desertification,
development _ Watershed management,
- > 4,500m%day - ~ soil degradation,

Wildlifeffisheries losses,
_ : . E _ o . - Reduced flow availability
@ _ . : downstream,
E ' ' S ' : ‘ ‘ Soeio-economic factors

*  Pecree No. 86, Environmental !mp'ac_t.Assessme_nt. Dgcree (FRN, 1992} .
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B. PropOsed Procedure for Environmental Impact Assessment for Water
Resources Projects

The following sections detail a proposed procedure for the preparation
of Environmental Impact Assessment reports for or within the FMWRRD.

(1) General Overview

‘Section of this Appendix discussed the need for and approach to

environmental impact assessment for all water-related development projects.
This section details the procedure for implementing such assessments. The
types of projects to be considered for environmental assessment are speclfied in
the EIA decree; recommendations for additional assessment requirements were
presented in Table11-A-1,

‘The methodology for preparation of EIA reports has been detailed by a

number of international funding agencies (see for example CEC, 1993). In
general, most categorize projects based on their potential envirenmental

impacts {for example, projects are placed into Category A, B, or G, with

Category A being most likely to cause énvirohmenta! harm [ADB, 1993}). This
categorization specifies the level of environmental analysis required for each
project type (ADB, 1993).

Unfortunately, the eategorization. developed by some agencies is
- reversed; in CEC [1993], the A, B, and C levels are reversed compared to ADB,

with Category A being least likely to cause environmental harm, and C most
likely to require EIA. These levels should be clearly deﬁned in any guidance

document developed or adopted for ETA in Nigeria,

- CEC (1993) gives examples of many types of water resources
development project, and provides sample environmental impact checklists for
16 types of projects, including such types as Rural and Urban Water and

Sanitation, Waste Disposal, Irrigation, eb: ADB (1993) indicates that some:
water resources development projects require no envxronmental documentatlon -

(i.e., no checklist). HoweVer, CEC (1993) requires that a checkhst
" documentation be prepared for all water resources projects, and that is the
: approach recommended for the NWRMP '
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. Minimum content requirements for the EIA process are included on

‘page 980 of the EIA Decree (FRN, 1992), In some cases, the NWRMP

reconmmends more stringent requirements for FMWRRD projects where water

© resources are potent:ally threatened. These addmonal reqmrements were

detailed in Table11-A-1, The NWRMP also recommends that FMWRRD review
all projects that potentially affect water reseurces; if the developer of the water
resource is a private company or individual, FMWRRD should review and
approve the details of the project before forwarding the documentation to FEPA
for review and approval,

(2) . Approach to Proposed Praject Cycle and Review

In evaluating the pofen_tial of a development project to affect water
resources, FMWRRD should implement a consistent process of consultation and
review that combines planning, i‘egio:lal and local needs and concerns, and
access to information to allow the widest possible discussion of potential
environmental inipacts. A generic project eycle is presented in Table11-B-1
that lists a total of six ma_]or project stages, and briefly outlines the activities

‘that take place during each stage. The details of activities in each stage are

more fully discussed in later subsections of Section B,

The ETA Decree of 1992 (FRN, 1992) specifies that all projects meeting

certain size requirements must undergo an environmental yeview procedure.

The tlmlng of this review procedure should be such that projects move forward

.with dispatch, while at the same time prowdmg for adequate coordination and

notification, and to allow interested and affected parties to submit input
regarding the proposed project. o

A proposed review procedure and tlme frame for pro,;ect rev1ew and
approval is presented in Table11-B-2. This proposed txme frame includes all of
the activities specaﬁed i the EIA Decree (FRN, 1992), and includes provision
for project review by FEPA in all cases, and by FMWRRD prior to FEPA review

wheén the development project is being performed by another Ministry or by a

private party and has the potential to affect water resources. A smmlar process
was described by DPPC (1992), :
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(3) ' Project Concept and Scoping

This step brings together the various planning elements that are
responsible for planning for future growth, matching human needs with
resources, and maintaining environmental resources. This step formalizes the
description of the requirements for the proposed project and the goals that the
prq]ecl; is'expected to accomplish (i.e;, provide drinking water fora population of
10,000persons; provide a specified volume of water to 1rrigate 5 OOOha or to
increase commercial wood forests in a state hy 50,000ha to provide for woad
‘product needs over the next ten years) (Table11-B-1). The Statement of
Purpose and Need is developed by the project proponent or its consultant.
While this step is noi specifically called for by the EIA Decree (FRN, 1999), it is
recommended as a way to document project plans and to assist in evaluating
the proposed project in terms of existing planning activities.

The EIA Decree specifies the need for "pre-notice” of a project to FEPA
(Table11-B-2)}(FRN, 1992). This step alerts FEPA that a pi'oject requiring
environmental evaluation has advanced to the stage of being seriously
considered; environmental evaluation will be necessary for the project to
continue further. The Project Conecept Ahnduncement also notifies other
agencies and the public that a project is in the advanced planning stage. These
interested parties may now submit input regarding the purpose, need, and
potential environmental effects of the project. The project proponent should
consider this input for the final design of the project. To allow adequate time
for input from agencies and individuals, a minimum of 30-days should be
allowed for this stage of the project ¢ycle (Table11-B-2),

- The product of this stage of the project review cycle is a firm description of the
proposed prOJect adequately documented and Justlﬁed and modified as
necessary by agency and public mput that can move forward to the
env:ronmental screening stage. -
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Table 11-B-1
Generic Water Resources Project Cyde

Project Stage ' ' Project Activities

Project Concept _ © Planning activities
~ Statement of Purpose and Need

Pre-feasibility : Project site selection and configuration
' : Identify alternatives to be considered
Scoping of significant issues (notification,
consultation)
“Studies asreguired for assessment
‘Initial environmental évaluation
{Screening Report) -

Feasibilily Environmental impact assessment (E1A)
Delailed assessment of proposed project and
“allérnatives
“fdentification of mitigation needs
Detailed désign of mitigation measures,

monitoring needs

Design/Engineering Inéorpbrate fequired mitigation as necessary
based on EIA results and FEPA/FMWRRD
requiréments

Implementation _ “ Construction, operation

Menitoring and évaluation

Conformanée to expeeted design and operation
specifications

Success/ailufe of mitigation measures

Post-implementation - Evaluate futuré designfoperation requirements
' Evaluate future mitigation requirements
Add information to database of project effects
for reference on future projects
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Table 11- B-2

Proposed Review Procedure for Water Resources Projects

. " Recommended
St Activitie Referéncet :
_ °p . chvities _ e _ Time Period
1. Statement of - developed by proponent recommended s required
Purpose and Need
2. Project C(mlée;.;t' prepared by proponeht. _ p. 980, 2(3} “minimum
Announcément and 30days
Notification of
Screening Report
Preparation

3. Scrcening Report

4. Forward Approved

FEPA for Review

following announcement,
conduct scoping discussions
with appropriate agencies

publi¢ may submit input

régarding scope
alternatives defined
studies as required
feasibility study

' required for all projects

prepared by proponent or
¢onsultant

description of project and
alternatives

checklist of potential
envirenmental impacts
explanatory text.

if private, approvalby

FMWRRD required

| FEPA review
Screening Reportto

public review period
response to
FMWRRD/proponent
ifapproved and no E1A
required, FMWRRD gives
approved to implement

if approved and EIA
required, continue to 5.

C1LIBS

as required

minimum

p. 984,17(2) ]
. 30 days

p. 9817, 22(3)



Table11-8-2
Proposed Review Procedure for Water Resources Projects

Step .  Activities Reference* Ref:ommer:ded.
‘ Time Period

b. Prepare BIA Report  prepared by proponent or as required
~consultant
" environmental evaluation
project impacts, cumulative
impacts
“alternatives evaluation
recomniended mitigation
measures
“if private, approval by
FMWRRD reguired before
" forwarding to FEPA

* 6. Forward Approved FEPAreview . p.984,17(2) - minimum
- E1A Reportto : _ 30days
FFPA for Review: ' '
- publicreview period p. 588, 25(1)

FEPA responseto '

FMWRRD/propénent

approval/disapproval

requirements {design,

mitigation, momtormg,

ete)

permits as reqmred

Announcement
by FEPA

7. Certification _ . p. 933,42 asrequired

8. Monitoring - by proporient or consultant p.999,57(2){a) asrequired
B T -+ documentation of - ' B

mili gatlon monitoring and

other requiréments
* submit to FMWRRD and -

FEPA asrequired

* " 'Decrée No. 86 _:-'Er{vir'dn mental Impact Assessment Decree 1992 (FRN, 1992)
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(4) Screening Report

A Screemng Report is reqmred for all pro,)ects addressed by the EIA
Decree (FRN, 1992). For projects that potentially affect watershed integrity,
FMWRRD may place additional documentation and review requirements on
the project proponent (see Section A of this Appendix).

The Screening Report is essentially an environmental checklist,
comparing a detailed description of the proposed project to specified evaluation
criteria to determine if potential environmental impacts are minor or
potentially serious. The results of the Screening Report may lead the project
 proponent to modify the project to avoid some potentially serious

environmental problems. '

Project alternatives which may achieve the aims of the project are also
formulated at this stage. If environmental infermation required to make a
general determination regarding the effects of the preject is lacking,
environmental studies should be identified and implemented to provide the
needed information, ) |

The result of this stage of the project cycle is a formal Screening Report
that describes the project and its alternatives, and evaluates the project for
potential environmental impacts. The Screening Report must be reviewed and
approved by FEPA (sce Table11-B-2 and FRN, 1992) before the project can
proceed. If the pro.]ecl; affects water resources, and FMWRRD has placed
additionai requirements on the project proponent {or if the project is privately
funded), FMWRRD should review and approve the Sereening Report prior to it
being submitted to FEPA (Table11-B-2).. | |

An example format for the Screening Report is shown as Appendix 7.
ADB (1993) also has suggested formats for screening (called an mltlal
environmental examination, or IEE, by ADB),
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(5) Feasibility

“This step in the project cycle is used to evaluate the feasibility of the
project in terms of its potential impact on the environment and its potential
effect on sustainable developnient of natural resources in Nigeria.

ThlS evaluation requires a detailed analysis of the impacts of the
project in an Environmental Impact Assessment report In the Pre-Feasibility
stage (Prq;ect Concept and Scoping, Section B (3)), the project proponent
identified significant issues thmugh the scoping process, and conducted any
studies required to provide information to analyze potential environniental
impacts of the project. “The EIA report uses this information to provide a
'detalled env;ronmental assessment of the proposed project and its feasible
alternatives. The determmatmn as to whether any element of the proposed

' pro_]ect will potentlally have a significant hnpact on env:ronmental resources is
hased on the used of defined sxgmficance criteria in each environmental area
(see Sectlon B (6)). The EIA report should identify mitigation measures to
assure that pobentlally-31gn|ﬁcant 1mpacts are reduced to non-harinful levels.
If mitigation for some enwroramentql impacts is required, the EIA should
recommend a monitoring program to be implemented during project
‘construction andfor operation to assure that the recommended measures are
adequate to reduce the lmpact toa level of m31gmﬁcance

The EIA Decree specnﬁes t?nat FEPA must review and approve any

EIA report prepared for a prolect in Nigeria (Table 11-B-2)(FRN, 1992). In

addition, a public review penod must be prowded so that affected communities

and individuals can make known their concerns regarding the proposed project.

- FEPA should consu:ler the input of affected agencies and individuals when

'decuimg to approve a project EIA, and in recommending and approving
appropriate mitigation measures and monitoring programs.

‘The oubcome of this step is an approved project ready to go forward
with demgn and constructlon, subject to the requirements of FEPA and
FMWRRD regardmg permlt conditions (mitigation measures) for construction
and operation, and momtormg requnrement,s to assure that environmental
~ guidelines are met. FEPA i is réquired by the EIA Decree (FRN, 1992) toissuea
Certification Announcement that the project has received adequate .
environmerital review (Table 11-B-2). -
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A sample Table of Contents for an EIA report is presented in Appendix
* 8. ADB (1993) also presents suggested formats for E1A reports,

(6) Significance Criteria for EIA

The criteria which will indicate whether the potential envirénmental
impact is significant are listed in Table 11-B-3 for each potential impact area,
In some areas criteria are listed; in others the specific criteria require
development. Sources are listed in the table where criteria were extracted from
existing documents; other listed criteria are suggested, In all cases, the criteria
should be developed in such a way that:

- agenc:es affected by the projéect or that are responslble I‘or its
|mp1ementatlon should agree on the criteria used (Ajao, 1993) '

- the criteria should be reasonable rather than exotic, baSed on
economic, soclal and environmental concerns.

- the criteria should be defendable based on past expenence and

statutory mandate, and enforceable based on agency mission and
powers,

_ ~ The criteria listed in Table 11.-"']3-3 are suggested criteria for use in
evaluating the environmental effects of proposed projects. ‘As noted in Table
11-B-3, some of the significance criteria were taken from previous publications
regarding water resources and environmental protection in Nigeria; however,
it would be presumptive to completely define these criteria in the NWRMP, or -
make the criteria so rigid as to be inflexible, FMWRRD should draft general
significance guidelines and tailor them to specific water development projects

on a case-by-case basis. The criteria will likely vary by region and for dxfferent o

projects.
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o Table11-B-3
Environmental Impact Assessment Significance Criteria
for Water Resources Development Projects

tobe developed

Tmpact Area _ © Criteria. Source
- EXISTING PROJECTS © PROPOSED PROJECTS
NATURAL ENVIRONMENT
Water hyacinth/ 16 be developed Presence of nuisance weeds in
aquatic weeds the project area
Surface/ Exceeds WHO same FGN, 1991-
groundwater standards for drmkmg FEPA
guality water standards
Exceeds statutory same
effluent quality
limitation standards
Surface and Exceeds sustainable yield same
groundwater : .
quality Loss of beneficial uses same
' (agricullure, navigation,
ele}
- Affects special habitats  same
to be developed Increases impetvious area or
S reduces recharge
to be developed : _
_ Alters direction of flow of
to be developed groundwater or surface water
Encroaches onareas
designate for groundwater
recharge
Vyildlifes " Reduces geneticdiversity same NRCC, 1992b
biodiversity '
to be daveloped Impacts designated species
to be developed Encroaches on dé'sign_ated FRIN, 1691
areas: must be compatible
with management plans for
those areas
‘tobe developed * Eneroaches on demgnated
: habitat (mangmve forcst rain
forest wetland)
- Fisheries - Impacts desxgnated species,

‘reduees yields
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Table11-B-3
Environmental Impact Assessment Significance Criteria
for Water Résources Development Projects

Impact Area

Criteria

~ Source

to be developed

~lobe developed
tobe developed

Deforestation

Soil degradation tobe developed

to be developed

to be developed

Soil erosion te be developed |

to be developed .

Coastal erosion tobe de\’r_eldped

HUMAN HEALTH
‘Diseases ‘Prefpost project _
“incldence of malaria,
_guinea worm,
~ schistosomiasis,
onchoceriasis,
leptospirosisin
project area

Vectors Prefpost project .

incidence of mosquitoes,

blackflies, aquatic
mollusks in project area

- Reduces watershed integrity

Enerdaches ondesignated FRN, 1991

ar¢a

. Encroaches on designa_t'éd '

habitat (mangrove forest,
wetland)

Compatible with applicable
¢oastal zone management
plans

Encroaches on designated
areas (reserves, ete.)

NRCC, 1592h

NALDA land-clearing - NRCC, 1992b
guidelines

Exposes soils to uncontrolled

runoff

, NRCC, 1992b
(loss of quality, increased
¢rosion)

_ Affects infrastructure function -

Affects use of water courses
(navigabilily, ete.)

to be developed

satne

‘same
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. Table 11 B-3 _
Enwronmental Impa(t Assessment Slgmﬂcance Criteria
for Water Resources Development Prolects

!mpac'_t_Aréa o o C-rit'eria Souree
EXIS’I‘ING PROJ ECTS PROPOSED PROJECTS
HUMAN HLAL’I‘H

" Nulrition S:gmﬁcam difference same NRCC, 1992b
{(p<0.05) in child body '
weight in projectacea
compared to control

SOCIO - ECONOMIC PRAMETERS

- Qc¢upation tobedeveloped to be developed
changes '
Income lével -to be déveloped: to be déveloped
changes ' : :
Relocation “to he developed . to be developed
requiréments '
- Cultural Chang_es or eliminates to be developed
changes - cultural practices
Affects .'culturally- to be developed : NRCGC, 1892b

. reserved areas

(7) Design/Engineering

Fo]lowing. approval by FEPA and FMWRRD, the project is ready to
move forward into final design, incorporating as necessary any design changes
or mitigation measures to minimize impacts on the environment (Table 11-B-
2). |
(8) Implementation

Pro_]ect nmplementatlon mc]udes the constructlon and operation of the
: pro_lect and the mplementatmn of any moniloring programs specified by FEPA
or FMWRRD to assure that environmental impacts are ‘minimized (Table 11-B-

1). Periodic reports should be f’ led by responsnble agencies to confirm that the
constructxon of the project conforins to the approved design, and, followmg the -
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begmnmg of operat!on that the- prbject is operating in an e:-cpected and
* acceptable manner (Table 11-B- 2)

The results of the monitoring programs should be examined by
regulatory agencies to confirm that the environment is respondmg as predlcted
to the construction and operation of the project. If unexpected environmental
effects are observed, additional measures may need to be 1mplemented to
protect environmental resources.

{9) Post-Implementation

Historically, Nigeria has not performed Environmental Impact Assessiments on
water resources development projects, or maintained data related to the
environmental imﬁacts of those projects. As discussed in other séctions of the
NWRMP, the need is great for developing and maintaining these data, which
can then be used to evaluate the design and operation requirements for future
projects, as well as determine the level of success of mitigation measures to
reduce ¢nvironmental nnpacts (Table 11-B-1),

Recommendations regarding the requirements for compiling such a
database, and recommendations for pilot monitoring projects for a
representative variely of water resources developrment projects, are detailed in
Section C of this Appendix.
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€. Guidelines for Environmental Impact Assessment of Watéer Resources

Projects

'This scetion presents guidelinies for developing environmental impact
assessments for several types of water resources projects. The major project

. categories correspond to those addressed in Chapter 11 of the NWRMP: dam

alid‘reservoit" projects; river basin déevelopment projects; and water supply
projects. For each category, recommendatlons regardmg 1n1pact assessment :
embormg, and propOsed studies are detailed.

| An‘environmental impact aSchiated with all types of water-related
projects is impdcets on the health of local inhabitants. A discussion of these
impacts and approaches (o their assessment is presented first, and should be

considered when determining an assessment approach for any project from the
‘three major categories discussed above.

(1) Envir()nmental Health Impacts and Water-Related Diseases

* Phe health component of EIA ge’ner'ally.sr,arts. with ﬂle’screening of

" environmental parameters to identify those with health significance. Only

env:ronmental parameters which have a health significance {called, for

'convemence, environmental health parameters) are considered in the

subsequent stages of the analysns Epldemlologacal studies provide the most

: 1mportant means of assessing the health significance of an environmental

parameber ‘However, epidemiological studies and data are generally lacking in

~ developing countries such as Nigeria. Table11-C-1 presents checklists of the
: paramebers for use in envnronmental health impact assessment. In view of the

lack of epxdemloleglcal data in the developing countries, recourse is often made
to assessing the state and degree of water-related diseases which’ mevntably

" result from the planmng and ;mplementatmn of water resources development

prOJects

(2) E[A Study and Environmental Momtermg Gu:delmes for Dams and
Reservelrs

Impact Assesmwnt Approaches such as those euthned in Appendix

- 8 should be used in choosing l;he key or major impacts to be assessed in dam and

reservoir prmects Usmg the type of questionnaire/checklist devebped for the
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waler supply projects, and also taking into considaration local, state, and
* national environmental policies, standards, legislations, priorities, care should
be taken in analyzing the nature and significance of these impacts before
choosing appropriate mitigation measures.

Monitor ing Both mdUstnahzed and developmg countries recognize
the fact that EIA as such is merely a predsctlon of what may happen once a
project is 1mplemented Itis not the actual development, but only a scenario, It
will remain necessary to momtor the actual development durmg preparation,
commissioning, and operation of the project. Monitoring is the repetitive
observation of phenomena within a pre-definediframewﬁark of time and place.
Data collected during a monitoring program must be processed, stored,
retrieved and presented. | '

‘By comparmg actual results and observatxons with predictions and
standards, undesirable developments can be recogmzed corrected, reduced, and
if possible eliminated. Monitering can be used both as a too} for post-project
auditing and as a method of ¢valuating the quality of the EIA, It also provides
an early warning of pollution problems, natural resource degradation, and
interl‘erehc‘:e with other interests of society.

'l’roposed Studies. '1‘hé NWRMP should initiate systematic EIA
studies and environmental momtormg programs on selected dams and
reservoirs in the country. Candidate dams and reserveirs should be selectcd
from the six Regional divisions which have taken principal geographlcal
f‘eatures and chmatlc—agroecologxcal factors mto account, The initial EIA study
and environmental monitoring program, which should be undertaken by a
multidisciplinary team over a 12-month penod should monitor the followmg

- paramefers:

{a) ‘rainfa'll '
{b) stored water volume in the reservoir .
(¢) annual volume of sediment transported mto reservoir

(@) water quality at dam discharge and at various poxnts'aldng the
river (such as: salinity, pH, temperature, electrical conductivity,
turbidity, dissolved oxygen, suspended sohds, phosphates, '
nitrates)
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Table 11-C- 1~
Checkiists of Parameters for Usé in Enwronmental Hea|th tmpact Assessment

Disease ngents
Riological
® parasiles
¢ helminths
" eprotozea
‘s bacteria

Physical
® noisge
. @ vibration
8 inert dust

Chemical
& toxie chemicals
& heavy metals
® organics

Environmental health factors
Primary '
¢ urban air pollution
_ # indoor air pollution
® toxic wastes
e radioactive leakage
~ #noise !eve!s .

Secondary

@ myéobacteria
® Rickelisia
® viruses

# jonizing radiation
] non-mmzmg radiation ‘
® excessive temperaturefhumldlty

¢ inerganics
¢ ferinentable organics

¢ improper solid waste dlsposal
@ improper llqmd waste dlsposal
# lack of proper drainage

. unstable structures (accldents)

@ increase of vector population resulting feomi mcrease in food
supply, habitat, or reproduchon sites

Exp osure pathway of toxm chemmals

® food _
¢ drinking water

® skin ¢contact
o air breathed

' Exposed populations for hazardous mdush ial plants

. workers
. thelr falmhes

. Rlsk groups o
®infants

- e chitdren of preéchool age

- pregnant women
» clderly people
e handacapped people

. surroundmg population

* consumers ofproducts

‘o workers in hazardous plants
© * e pérsons suffering from specific chronic diseases
. persons mth spec:ﬁc genetic deficiencies
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{e) hydrogen sulfide and methane generation behind the dam

- {) limnological sampling of microftora, microfauna, aquatic weeds
and benthic organisms

{g) fisheries assessment surveys (species, populations, ete.) in the
river and reservoir

(h) wildlife (species, distribution, numbers) _ _
(i) vegetation changes (cover, species composition, growth rates,
biomass, ete.} in the upper watershed, reservo:r ‘drawdown zone,
- and downstream areas: _
() increasesin erosion in the watershed

{k) impacts on wildlands, species, or plant connnumtles of special
eco!oglcal significance

() public health and disease vectors
(m) in- and out-migration of people to area

(n) changes in economic and social status of resettlement populattons
and people remaining in the river basm : :

The EIA study and environmental monitoring of dams and reservoirs
will yield reliable data which will ensure the syste'mati'é' incorporation of -
environmental considerations and impacls into the integrated NWRMP bemg

| currently carried ouf.

(3) EIA Study and Envnronmental Momtormg Gu:de]mes for River Basm
Development

EIA Guidelines for Flshemes Projects. ‘As has been 1nd1cated
above, the creation of reservoirs has helped to boost nger;a s fishing industry.
However, dams are known to have serious adverse effects oh'ﬁsh'bo:pli]'ations in
downstream areas as a result of the trapping of nutrlents in the reservmrs, as
well as the non-flooding of breeding areas, such as back -swamps. These
phenomena, as well as the drastic decline in the. quantlty and specles (or
variety) of fish caught below some Nigerian dams such as the Kamp Bakolori
and ’I‘nga have been chserved and in the case of the Kamy, systematxcally
documented.

~ Fishery resources, as part of the living envifdnm_ent, are sen’sﬁitivé to
perturbations and pollution resulting from human activities. Fishery activities
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or projects may also affect other sectors of the environment. In drawing up an
"EIA study guidé]iné, it is important to distinguish between capture fisheries,
which involves the explmtatlon of wild stocks of fish, and aquaculture, which is
fish farming. The former is predommant in Nigeria, while the latter is
gradually bein g introduced.

Capture Fisheries. The mést‘productivé areas for fishing arc areas of
hlgh blologlcal productlwty, which in Nigeria are rivers and floodplains,
¢oastal and brackish waters and lakes and reservoirs; coral reefs, swamps, and
zones of oceanie upWe]lmg can also support major fisherles Fish stocks are a
bml()g;cal!y-renewable resource and are vulnerable to over-exploitation.. The
re]evant major 1mpacts are briefly discussed below.

Changes in aquatic ecosystem There are complex interreactions
between different fish species and between fish and other aquatlc
organisms. Changes in the numerical balance between fish speeies, as

~a result of selective fishing methods, can cause significant shl&s in
faunal comp031t10n ' ' : :

Depletion of species: Overfishing, especially when selective fishing
is applied, may lead to a severe decline of a parlicular species.
“Populations of non-target specieés are also affected, in particular when
‘non-selective gear is used. Accidental catches of endangered species,
such as marine mammals and turtles, may seriously affect the

- survwal of these species.

" Destruction of natural aquaculture. Some fishing methods, such as
- dynamiting, use of chemicals and trawling over coral reefs, cause
" severe and long-term damage to the bottom substrata and the

: ‘orgamsmSitharbours

. Aquaculture. Depending on the cultured spemes, fish and shrimp
farmmg can be effectuated in fresh, bracklsh or marine waters. Depending on
the scale at which aq_uacultu_re activities take place, they can have more or less
“adverse impacts 'o'jn the'énvi'r'onmekit a's discuSSed below. :

Water pollutlon- Dlscharge of nutrlent-rnch waters from culture -
ponds in the surroundmg waters may lead to eutrophlcatwn Also,
pollutmn may be caused by antxblotlcs and pestlcldes used in
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aquaculture, Furthermore, wastes from processing plants may be
~dumped into the natural waters. o
- Water-related diseases: Stagnant water in ponds provides a habitat
- for snails and breeding of mosquitoes that are vectors for diseases.
Introduction of exotic species: Release or accidental escape of
exotic species from the fish ponds may have an impact on the exisling
aquatic fauns and flora (e. g 'Pllapla)

Confhcts on water use:’ Fresh water requirements for aquaculture
may be in conflict w1th the wat,er demands for agrlculture or human
consumphon

Loss of natural habitat: Aquaculture prOJects based on marine
species are currently implanted in a brackish water envirenment, stich

- as mangrove swamps. Fish pond construction may, therefore, result in
the loss of natural habitat and nurser y areas for lmportant capture
fi shery resources.

The significance of the aforementioned key environmental impacts of
fisheries projects have to be analysed evaluated, and mltlgated in the EIA of
- these projects.

EIA Guidélincs’ on Mining I’roje'cts_; Most commereial mining
projects involve material hanc_llirig within the mining area and to and from the
processing fa’cili_t.ies, and as a result require fleets of large excavating and
transporting equipment, cenveyors, pipelines, or fails. A l‘argé mining
operation is a major industrial complex with several hundreds or thousands of
workers, and which requires sngmﬁcant infrastructure (roads, railroads, water
supply, ete.). Significant envxronmental mlpacts are, therefore, to be associated
with mining projects, as has been indicated above. Some or the_sxgmficant_
impacts associated with mining operations are discussed below.

(a) Loss of natural vegetation and wildlife habitai: Surface
mining leads to a significant disruption of the natural
environment, It often takes place in previously inactessible areas,
and sometimes near or in envnronmentally sensnuve areas.. The
magnitude of impact depends also on the size of the excavated

~avea, Vegetation and animal life can be significantly affected by

- clearing for mining and transpﬁrt facilities. Access o the area is
increased for settlers, and natural vegetatlon and wnldlll‘e will be
affected by agnculturai practices, hunting, and weod cuttlng '
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{b)

(c)

()

- (e)

)

L.oss of scenery: Ashas been indicated in the case of Jos Plateau,
mining has significant visual impacts. Open-cast mining implies
the dlsplacement of large amounts of rocks and soil. Underground
mining wastes are dumped on the ground as spoil, slag, or tailings.

Changes m ‘hydrology: Underground and surface dramage

- patterns are altered 1rrevocablyi The quantity of water in
aquifers in the vicinity can thus be seriously affected. Thls aspect
needs to be thoroughly investigated in the NWRMP,

Soil degradatlon- The removal of tree and shrubs, which act as
wind breaks and soil stabilizers, can’ accelerate soil erosion and
lead to landslides. Subsurface working may lead to soil
subsidence. '

Pollution: The material excavated in the mines is often toxic. Its

toxicity and concentration determine the significance of the
impact.. Precipitation may leach the toxic materials into
groundwaters or surface water sources. Furthermore, blasting
may cause dust poilutlon. The pollutxon from mines may be trans-
boundary.

Social impacts: Noise and vibration from blasting or drilling
reach high levels, affecting the local population and the workers.
- Hearing of the workers is impaired by extended high noise levels.
Serious accidents may occur, because mining often involves

blastmg and use of heavy equipment, Excavated areas may cave

in, especially during undergr(mnd mining in unstable soils. The

* improved access to the surrounding forest may lead to the spread

(g)

of spontaneous sett!cments and shifting cultwatlon in forést
areas.

Loss of la'ﬁd and rescttiement: The land which is m_ined is lost
for other purposes. People livmg in the project site must be

resettled, because the land is needed for mining and I‘or the
allocation of a bui‘fer Zone,

(4) "EIA Study and Envlronmental Mombormg Gmdelmes for Water Supply
Pro;ects

Water supply projects are executed mamly for their beneficial health

nnpacts.
implemented, they may hava negative health impacts. During the preliminary
'environmental assessiment (PEA) or the initial envirenmental examination
(IEE) of the FIA process, a project may be assigned to Category 1 (or A), 2 (or
'B) or 3 (or C), which are defined as follows:

However, if they are not properly planned, demgned ‘and
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Category 1 (or A) : Projects which may have significant environmental
impacls, requiring detailed field review and full envxronmental impact
‘assessment (ETA) study;

Category 2 (or B) ¢ Projects with lnmted envnronmental impacts that

can be mitigated by applying specific measures or changes in project
planning and design; and

 Category 3 (or C} : Projects not anticipated to result in adverse
“enviranmental 1mpacts, for whnch envwomnental assessment is
normally unnecessary.

Most water supply projects are screened into Categories 1 (or A) or 2
(or B) by most international and regional funding agencies (e.g. the World
Bank, the European Economic Cmnmlssmn ‘the Asian Development Bank, the
African Development Bank, etc.). Typically, large scale urban water supply
and sanitation schemes are generally sereened in Category 1, whlle small-scale
(without impoundments) or rural water supply schemes are generally screened
inte Category 2 {or B) . In Nigeria, the 1992 Decree 86 on BIA stipulates that
'EIA must be carried out for water Supply schemes where there is: (a)
construction of dams, impounding reservoirs with a surface area of 200 hectares
or more; or (b) groundwater development for mdustrnal agncultural or urban
water supply of greater than 4,500 cubic meters perday. In Thalland EIA are
required for a dam or reservoir with a surface area greater than 1,500 hectares.

Analysis of Nature and Significance of Impacts. The various
environmental problems and Impacts associated with water supply projects
have been discussed above, each of the impacts found to be significant
(moderate or major) are studied in greater detail. The significance of certain
environmental impacts can be assessed by contrasting the predicted magmtude
of impact (e.g. location, volume, conCentratlon) against a relevant

environmental quality standard. Impact significance should also be assessed -

by taking due regard of those environmental priorities and preferences held by
society or community but for which there are no quantlﬁable objectlves '
Particular attention needs to be focused on enwmnment.al preferences and
concerns of those likely bo be affected by the pro;ect '
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In view of the foregoing, the following documents are relevant in
- assessing the significance of impacts of water supply projects in Nigeria ;

1. Fedéral Envnronmental Protection Agency, 1991, Guidelines and
~ Standards for Environmental pollution Control in Nigeria. Federal
~ Environmental Protection Agency (FEPA), Lagos, Nigeria.

2. World Health Organization, 1993, Guidelines for Drinking Water
- Quatity: Volume 1, Recommendalions. WO, Geneva.
8. National and State Planning Regulations (e.g. Land-Use Act;
. Strategic Watershed Plans, "Town and Couniry Planning Laws of
\hgerla" ete.).

4. Federal Enwronmental Pretection Agency, 1989 ‘National Policy
on the Environment. Federal Environmental Protection Agency
s (FEPA), Lagos, ngerla :

- B, Federal Government of ngerla 1976. River Basins Development
o Authontles Act No. 25, Federal Ministry of Justice, Lagos.

| G.T_ Policy: and Gu1de1mes documents of international and/or local Non-
' Governmental orgamzatlons

'Pi'oliosél for the ETA Study and Environmental Monitoring of
Seleeted Water Supply Schemes in Nigeria. Nigeria's economy was very
strong in the early 1970s because of high oil prices, and the country had no
hesitation in, spending on large-scale and capital-intensive projects such as
highways, airports, po'wer'statiehs, porls, dams, water supply schemes, and
iy rlgatlon projects. - Large dams were particularly popular because they were
- expected to satisfy the needs of supplying large irrigation projects, which would
fulfill the dreams of the OFN Program and at the same time provide much-
“needed mumclpa] water supphes in the ever-growing \ullages, towns and cities
~of Nigeria. However, in the late 1970s and 1980s, the economic fortunes of

‘ngeria suddenly changed for the worse, cash ran out, and the construction of
" geveral projects came to a halt, Many water supply schemes are, therefore, still
at various stages of c_ompleti_on; treatment plants and distribution systems of
several schemes are still to be completed. ' |

 No'systematic environmental iinpact assessmentls (BIAs) were carried
“out for any of the ma;or waler resources development projects which were
initlated in Nigena in the "oil- buom" era of the early and mid-1970s; EIA was
‘never seriously dlscussed as a project planning and decision- makmg tool in
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Nigeria in the 1970s and most of 1980s. The 1992 Decree-86 on Envivonmental
© Impact Assessment is even now hardly being 1mp1ementcd because the
responsible regulatory agency (FEPA) lacks the required trained technical
manpower to administer an ETA study and review the ensuing EIA report.
Summaries of EHIAs of some major water resources projects 'which have been
- carried out in Nigeria are summarized in Appeﬂdices 3,4,5.

As has been indicated above, water and environmental quality
monitoring is a very neglected and uncoordinated activity in the Nigerian
water resources development sector. In view of this, coordinated bz’ise]ine water
and environmental quality data will generally be unavallable for the execution
of EIA studiesin the near future.

Although the surface water resources of Nigeria are usually
demarcated into eight Hydrological Areas (HAs) and the groundwaters
resources into eight hydrogeological Areas (IGAs), the present National Water
Resources Master Plan' (NWRMP) study has adopted a system in which Nigeria
has been divided into the six regions, and which has taken into account the -
principal geographical features and climatic-agroecological regions.

The National Water Resources Master Plan’ (NWRMP)'haS already
‘produced an éxtensive and detailed database on various aspects of water
resources development in Ni geria, including the types of water supply sources
in the six regions listed on Table11-21. It is suggested that at least three (3)
water supply schenies (2 surface sources and 1 ground source) be selected in
each of the six regions for a one-yéar (12-month) systematic EIA study and
environmental monitoring program. This study will yield reliable data which
will ensure the systematic incorporation of environmental considerations and
-impacts into the NWRMP currently being developed. The proposed study will .
also provide the much-needed practical and "hands-on' “ training in BIA and
environmental monitoring for the staff of the Federal Ministry of Water

‘Resources and the River Basin Development Authorities,
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- APPENDIX 11-2

ENVIRONMENTAL PROBLEMS COMMONLY ASSOCIATED

 WITH COMMUNITY WATER SUPPLY (CWS) SYSTEMS

OTHER ASPECTS OF CWS SYSTEMS OF ENVIRONMENTAL

INTEREST TO BE MANA_GED_ BY PROJECT PLANNING

: APPENDIX 11 2A
ENVIRONMENTAL PROBLEMS COMMONLY ASSOCIATED WITH

COMMUNITY WATER S_UPPLY _(CWS} SYSTEMS_

A. Problems Relating to Project Siting

~Pollution of water supply source by upstream waste inflows from
‘communities, industries, agricultural runoff, and soil erosion runofT.

Abstractions of raw water for CWS COllﬂlcflng with other beneficial
water uses (for both surface and groundwaters)

For gmundwater sour¢es, hazard of land subsldence caused by
gxcessive grou ndwater pumpmg

4, Resettlement:

Imipairment of historical/cultural monuments/areas.

B. Problems Relating to Deszgn Phase (!ndudmg Assumptlons Made in Demgn
Phase on Q&M Services to be Provided)

@
o)
)

inflow of pollutants/contaminants

Polluted/contammated water served in distribution system (DS) This

_is a commion problem in DCs and is usually due to one or more of the

following:

madequate O&M for ﬁltcrs and chlormators
Nack of chlorme resulual momtormg in DS

fluctuation pressures due usually to excessive leakmg in- DS causing

Inadéquate protection of water source (mtakes or: wells) from surface
- runoff pollution. - :
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Excessive growth of algae in distribution reservoirs.

Increase in production of sewage beyond capabilities of community
SEO facilities.

5. Inadequate disposal of sludges from water treatment plants: These
studges can generally be sahsfactorlly disposed of by engineered
landfilling,

6. Unsatisfactory raw water quality due to excessive total dissolved
solids (TDS), chlorides, nitrates, fluorides and other constituents
present at concentrations above acceptable limits and which cannot be -
removed by feasible treatment processes.

7. Inadequacies in raw water quality which may be difficult to correct by
treatment under DC conditions (special desxgn expertise rEQuired)

(a) excesswe pathogemc pollutwn

(b) excessive mineral constituents (Fc Mn, color hardness and turbidity)

8. Inadequate buffer zone around pumping and treatment plants as
needed for alleviating noise and other possible nuisances to

neighboring preperties and for protecting these facilities from dam by
outsiders. :

9. Inadequate design of facxlmes for receivin gfstormgfhandlmg chlorine
cylinders so that, with proper O&M, workers (and neighbors) will not
suffer from toxicity from chlorine gas escaping to envirénment.

10. Impairments conunonly associated wnth transmlss:on lmes and access
roads:

{a) encreachmen_t into precious forést!ebology zones
(b) impairment cif enviromnentai aesthetics

(¢) ‘continuing soil erosion from exposed areas not resurfaced or
revegetated :

C. Problems During Construction Stage

I. Erosion and silt runoff during colnstruction. The project :
construction plan should include provision for. contro] of silt runoff
during the construction stage that could adversely affect downstream
beneficial uses or property values, mcludmg useé of temporary holding
ponds if necessary. : S .

2. Resurfacmg of exposed areas: The constructlon plan shouldmclude'
provision for resurfacmglrep!antmg of cxposed areas that wnll
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otherwise result in'céntin'uing excessive erosion and silt runoff and in
continuing depreciation of environmental acsthetics,
3. Other construction hazards: Will the project involve other

‘construction period hazards of the types delmeated in the problems
during constructmn stage?

4, Momtoxing. The construction plan should include provision for
-gnonntormg durmg the constructlon period to ensure contractor’s
compliance with specified constraints. .

D. Problerﬁs Resﬁl'ti‘ng frdm Iﬁadequa'ciesgof' Operations and Maintenance

1. 'Deh\rery of water to DS which is unsafe due to poor O&M of treatment
processes (especially mud accumulations in ﬁlbers) and inadequate
“chlorination.

2. Lack of adequate monitoring of chlorine residuals in DS as a check on
- safety of water in DS, ' | o
3. Delivery of water to DS which is corrosive due to inadequate attention
to feeding of correctwe chcmlcals

* Repmduced from: Asmn Development Bank, 1990 hnvxronmental Gmde]mes for -

Seleeted Infrasteucture Projects. Asian Develop_ment Bank, Manila.

APPENDIX 11-2B |
OTHER ASPECTS OF CWS SYSTEMS OF ENVIRONMENTAL
INTEREST TO BE MANAGED BY PROJECT PLANNING

| The following items are to be managed by Bank staff in the
engineering, economic/sociocconomic, and financial disciplines:
A. ENGINEERING DESIGN

L ‘Potential problems of traffic jams and of interference with other
utilities in some streets.

2. Depth of pipe trenches (sufficient to prevent damage from surface
~traffic).
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Attention to DS piping routing (to avoid passing through areas heav:ly
contaminated with samtaryfmdustrlal wastes). :

Hazards from water and sewer pipes in sane trench,

Need for standby power and/or elevatcd storage {o ensure contmunty of
pressure in the DS,

'Need to ensure avallablllty of raw water supply for emergency
: purposes in case of breakdown of transmlssmn liries, dry- up of supply

in drought period, ete.
Prevention of cross-connections in DS con'ne'ctions't'o buildings.
Settling of street surface due to madequate backﬁl]mg

Tnade quate metermg for measurement of quantlhes of water produced

- Provision of household wates meters which are suited to conditions of

water turbidity and of flow variations,

B. ECONOMIC, SOCIOECONOMIC AND FINANCIAL ASPECTS

1‘
9.

3.

{a)
{b)

| Adequacy of service in poverty areas.

Alffordability of servxce by poor peOple (W1th conmderatmn of possible
cross-subsidies).,

Alternative se‘rvnces for poor peoplé ar¢as:
public standpipes
tank truck services

*  Reproduced from: Asian Development Bank, 1990. Environmental Guidelines for Selected
Infrastructure Projects. Asian Development Bank, Manila. : '
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- APPENDIX 11-3

MAJOR ENVIRONMENTAL HEALTH IMPACTS

OF THE KAINH DAM PROJECT

NAME OF PROJECT:
TYPE OF PROJECT:
LOCATION:

DATE:

EFFECTS:

CAUSE OF EFFECTS:

Kainji Dam

Hydro-eleétric power, irrigation, and navigat'i{)n

River Niger, Nigeria

1964 to 1968

Increased prevalence of urinary schistosomiasis (Schistosoma-
hacatobium), but only at localized foci around the shoreline,
where infection rates incréased from 30 percent in 1970 to 70

perceat in 1972. Only around 5 to 10 percent of the shoreline
suppﬁrted the vector snail (Bu!inus globdr;us}

Eltmmahon of Simulium damnosum veetor of- onchocerciasis,

both arou nd the lake and for 10-miles- downstrearn of the dam.

Sharply-sloping banks and wave action prevented water weed
growth, which would have encouraged vector snail
establishment.

Schistosomiasis only occurred in limited afeas:
« where there was inlensive himan activity, e.g. ferey jettys;

« onthe eastern shoreline where the banks were relatively flat
aund so supported vegetalion, which provides shade and
humidity for a¢stivaling vector snails.

High water turbidity did not faver snail establishment.
Onchocerciasis was reduced because of: . '

+ reduced water flow upstream of the dam destroyed Simulium
damnosum breeding sites;

N périodié changes in lake level due to scasonal fld_c‘;ding-
provided an unfavorable environment for Simulium
. damnosum as well as for the snall vector of schnstOsOmlasns
Bulinus globosus;

« frequent adjustments of spillway release to match the
varying lake level caused river leve} variations downstream
of the dam and preventing Simulium damnosum breeding for
10 miles downstream.
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. MITIGATION MEASURES:

SUCCESS OF MITIGATION

During construction phase:

« Implementation of an onchocerciasis and malaria control
program to project the dam labor force

+ Simulum damnesum breeding sites trealed with 0.33
ppm to 2 ppm DDT for 3minutes each 10 days.

During construction phase:

« Simulium damnosum was reduced in treated areas.
Rapld reappearance and recalonisation of breeding sites,
howéver, indicaled that neither larvae nor adults were

' completely ehmmated (Re-infestation may have

occurrcd from untréated areas some distance from the
lake);

'« Simulium damnosum eggs and pupae were not

. susceplible to DDT;

« offect on malaria incidense hard to assess. The discase
continued to be highly prevalent, probably due te
mosquitoes developing resistance to DDT.

_ Molluscicides should be used at focal points where

schistosomiasis was prevaleal.

Health education to prevent establishment of

schistesomiasis.

Prevention of weed growth on eastern shoreline which may
result in swampy conditions suitable for the vector snail.

MEASURES:
RECOMMENDATIONS:
% Refi erences:

Imevbore, AM. A 1976. "The Kamgl Dam and Health”, in Man-made J.akes and Human
Health, Stanley, N.F. and Alpers, M.P. (eds.), Academic Press, London.

Waddy, B.B., 1975. Research into the Health Problems of Man-miade Lakes, with Special
Reference to Africa. Trans. R. Soc. Trop. Med. Hyg. 89(1), 39-50.
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APPENDIX 11-4

" AMAJOR ENVIRONMENTAL HEALTH IMPACTS OF THE
MALUMFASH! AGRICULTURAL DEVELOPMENT PROJECT

NAME OF PROJECT:
TYPE OF PROJECT:

LOCATION:
" DATE:
EFFECTS:

CAUSE OF EFFECTS:

MITIGATION MEASURES:

SUCCESS OF MITIGATION
MEASURES:

RECOMMENDATIONS:

~ dried up during dry season.

" Malumfashi Agriculiural Development Project.

Irrigated agriculturéi development with up lo 50 small earth
dams,

Malumf: ashi, Katsina State, Nigeria.
1977 1o 1978

Inereased incidence and transmission rate of schistosomiasis,
especially Schistosoma haemotobium.

Significant changes in the proportions of different snail
species present in low-earth dam lakes to give dominance
byBulinus globosus, previously limited as waler sources
B. globosus is the major

secondary host of Schistésoma haemotobium.

* Incréased huran water contact activities (ﬁshmg, bhathing,

swimming and playing), predominantly among males, who
aceount for 77 percent of environmental egg contamination
and 83 percent of infected population.

None noted

No information available

None made directly, but warning given that with the
conslruction of more small dams planned, and with potential
increased in human/water contact through development of
fish farming possible, schistesomiasis is likely toremainata
high tevel in the absence of control measures.

References:

Bradley, AK. , and others, 1977. Malumfashi hndemlc Discases Research Project L. Annals of
'I‘rop:cal Medkcme and Parasitology, Vol. 71, pp. 443-449.

Tayoe, M.A., and others, 1978. Malumfashi Endemic Diseases Research Project IV. Annals of
- Propicat Medicine and Parasitology, Vol. 72(5), PP 483-486.

Tayo, M. A., and others, 1980. Matumfashi Endemic Diseases Research Project X1. ‘Annals of
Tropical Medicine and Parasitology, Vol. 74(3), pp- 347-353.
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APPENDIX 11 -5
- MAJOR ENV!RONMENTAL HEALTH IMPACTS OF THE LOWER ANAMBRA'
IRRIGATION PROJECT ANAMBRA STATE, NIGERIA

NAME OF PROJECT: Lower Anambra Iréigation Project (LAIP)

TYPE OF PROJECT: Irrigated agricultural development for rice cultivation using
. : reservoir impoundment and pumping.

LOCA’I‘ION:' . Omo, Oyi L.G.A,, Anam_brei.State,. Nigeria

DATE: ' 1981 to 1992 (ELA Study in 1992) _

EF'FE_C‘TS: _ The population suffered high morbidity and mortality,

especially in under-five year olds, due to diarrhoca and
gastroenteric'di:seéséé. These diseases, as well as malaria,
filariasis and infectious eye diseases, were the main types of
reported water-related diseases.

CAUSE OF EFFECTS ":.Poor personal and domestlc hygiene and inadequate
. sanitation. ' -

" Pobr nutritional status.
MITIGATION MEASURES:  Construction of improved water supplies and cxcreta disposal
: - facilities in collaboration with DFRRL

SUCCESS OF MITIGATION _ | Not known as there have not been any follow-ups since
MEASURES: recommendations in 1993

RECOMMENDATIONS: " The following recommendations were made to be i_ncorporat-ed
into fulure water supply improvement schemes to achieve
significant reductions in water related diseases:

+ Persona! body washing and clothes washing facilities
should be constructed to improve personal hygiene;

«  major change in disposal of excreta (under 10% of
househslds had latrines);

+ health education program to improve domestic and
personal hygxene Program to be directed at specific
unhygienic praclices;

+  health education program to improve food hygiene plus an
investigation into key areas of food contamination;

+ improvement in rural health services to record and lreat
water-related diseases more effectively.

| Referénce:.
Iwuge, K.O., 1993, Envxronmental ]mpact Assessment Study of the Lower Anambra Ir ngatmn
Préject (I;AIP) in the Oyi L.G.A. of Anambra State, Nigeria.

1161



APPENDIX 11-6

ENVIRONMENTAL EFFECTS COMMONLY ASSOCIATED WITH
MAJOR DAM AND RESERVOIR PROJECTS
(INCLUDING HYDROPOWER)



APPENDIX 11-6
ENVIRONMENTAL EEFECTS COMMONLY ASSOCIATED WITH
MAJOR DAM and RESERVOIR PROJECTS
(INCLUDING HYDROPOWER)

Experience in. the DMCs in planning/design/construction and
operation of major “dam/reservoir projects have shown that a large number of
~adverse environmental éffects can result from such projects, and that these can
be mitigated or offset to a considerable degree by carc¢ful
plarming/desigm’cOnSfﬁlctiOn/operatidn. The environmental aspects discussed
below relate to the dam/reservoir, per se, and not to follow-up projects which
make use of the stored water such as hydropower generation and irrigation
systems. | - ' o

. Detailed discussions of all the environmental parameters noted below
are given in the "Guidelines for Preparing Environmental Impact Assessment
for Water Resource Projects in Developmg Countnes .

A.': Environmental Problems Due to Project Location

1.  Reseltlement: Resettlement of population in inundated arca. This
problem has often been serious in past projects because of failure to
include sufficient funds in the project core budget to cover approprlate
resettlement cosls, including rehabllttatlon ete.

2. Encloachment into watershed The access roads build for the
project and the new lake will often serve to accelerate mroads into the
watershed by farmers, hunters, timber explolters, ete., thereby

- acceleratmg losses in forests and wildlife.

3. Encroachment on hlstoncallcultural monumentslat eas: Thas _

~ must be carefully evaluated and, if precious items are believed to exist

in the area to be inundated, a program for ﬁndmg and salvaging these
should be undertaken prior to inundation.

4. Watershed erosion/silt vunoff: If the existing condition of
‘erosion/silt runoffin the watershed is sufficient to jeopardize the life of
the dari by an excessive filling rate, consideration must be given to
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expanding the project to include & watershed reforestation and/or
regreening program (to be included in the project's core budget).

5. Impairment of navigaiion: .Will the dam itself impairndownstream
navigation and, if so; what provisions may be made to offset this loss?

6. Impairment of groundwater hydrology: Will the reservoir result
in waterlogging in the vicinity and, if so, how can damages be feasibly
offset? :

7. - Migrating valuable fish species: Will the dam obstruct valuable.
migrating fisheries and, if s0, how can these losses be offset?

8. = Inundatlion of mineral resources: -Will the reservoir ¢ause loss of
valuable mineral resource development potentials?

9.  Other problems from flooding of inundated area: This. usually
eliminates productive farmlands or forest, displaces and endangers
wildlife in the area, displace the existing riverine fisheries, greatly
alters the hydrologic regime, and may induce earthquake hazards.

. Environmental Problems Ass‘ociated with Design
(including Assumptions on Operations and Maintenance)

1. Road erosion: A common environmental problem is continuing
erosion from exposed areas resulting from construction of access roads

‘without suitable provxs:ons for resurfacing or revegetatmg the exposed
areas.

2. Pre- impoundment reservoir site preparatwn. If the reservoir

~fishery will be importaat, it is generally preferable not to elear the

reservoir site except to remove valuable timber, in order to leave
nutrients for the remaining vegetatlon

3., Waterrights conflicts: 'I‘hasmvolvesabalancmg of confllctmg needs
for use of the stored water forhydropower irrigation, flood control, and
other purposes such as maintaining low flows and fluctuatlng

- reservoir levels to control dlsease véctors. :

4. Fishscreens: To prevent entry of fish into power ptain water intake
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C. Environmental ?roblems Due to Construction

{(a)

(b))

- disease hazards from poor samtatmn.

(©

(d)
_ (e)
A

(g)

Soil erOsionf_sil_t runoff: From erosion:in borrow and cut-and-fill
areas due to lack of adequate planning and. controls during
construction, and lack of resurfacing ¢xposed areas. -

Other construction hazards

safety of Wo‘rk‘ers': Pi‘ovisia‘m of protection against accidents.

sqmtatlon at- workers camp: To protect against communicable

water-related diseasés: Hazards from imported workers who are

- carriersof water-orlentcd diseases and from malaria.

other disturbances: Dustlodorffumesfnoxse v1brahons
quar rying hazards' Hazards from blastmg and haulmg of materials.

envnmnmental aesthetxcs' Valuable scenery may be despoiled by
non-reconditioned borrow areas.

construction monitoring: Constructlon monitoring is essential to
ensure that the construction procedures will be sensxtwe te the

“problems noted above.

D. En_vironmental Problems Relating to Project Opérations

Downstream flow varmtwns._ May be d:sruptwe to downstream
fi sherles and other downstream heneficial uses.

‘Depreclahon of downstream inundation fisheries: . While the
lessening of flood flows by the reservoir. w111 reduce downstream
. fleoding: hazards, this can also reduce inundation fisheries
(traditionally an important source of protein for rural poor).

'Downstream erosion:. Release of turbldxty-free waters often results

in consxderable downstream erosion of banks and river beds.

. Lack of reservoxr management. ‘The reserveir usually becomes a
“rich ﬁshery, resultmg in establishment of fishing villages around the
- “lake. Without proper reservoir mapagement, (1) the fishery yields will
be less than they should be; (2) fishing will be overexploited and illegal

o _methods utilized; (3) f'shmg nghts will often be taken over by
Y lmmlgrants whb dlSplaced IOCal fishem‘wn' (4) new v1llages may
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10.

become san_itationfpilblig health messes; (5) social conflicts in
drawdown agriculture; {6) others,

. . Butrophication: Trapping of nutrients in reservoir may result in (1)

impairment of water qualily for"do'w:wtrea'm beneficial uses; and (2)
weed blooms which interfere with power géneration and with
operation of irrigation eanals.

Water quality: Water should be withdrawn from reservoir at optimal

depths to obtain optimal water quality {avoid heavily eutrophies
surface waters and anaerobic bottom waters).

Inscet vector disease hazards: If necessary for control of hazards

from vector species favored by the reserveir, veservoir operations may

need to be modified for control purposes, such as managed reservmr
depth fluctuations.

Estuarine and marine fisheries impacts: By trapping of nutrients,

the project may exercise serious adverse effects on downstream
estuarme and nearshore marme ﬁsherles

Reservoir bank stability: Wlll the reservoir s!opes be stable or will
sloughing off result from time to time and if so, how can the banks be
stabilized?

Post-consiruction monitoring: Cﬁntinuing periodi¢ monitoring is
essential for ensuring preper attention to envnronmental issues in
project aperations. - ' '

. Potential Environmental Enhancement Measures
(Excluding lrrigation and Related Downstream Aquacuiture and
Community Water Supply in the Irrigation Serwce Zone)

Reser voir fishery: Proper management of the new reservoir fishery
is important not only for inereasing yields but to prevent the preblems
noted in (D)(5) above and to ensure fishing rights will be allocated first
to fishermen previously dependent on the disrupted riverine fishery.

Drawdown agriculture: - T]ns is another potentml that. may be of
- real value to the rural poor,

. Deownstream community water supply: The reservoir storage may

be the only: goad sourée of water for downstream community water
supplies in the dry season and,; if so, this feature shou]d be’ cdnsxdered
asan mtegral c0mponent. of the pro;ect

. Downstream aquaeultme' Downstream aquaculture potentaals will

usually be greatly enhanced by the avallablllty of a reliable source of
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fresh water throughout the year and, if so, this should be considered as
a praject component. S :

5. ForestryAvildlife reserves: Because of the adverse effects of the
project in facilitating and accelerating encroachment into the upper
watershed, it may be desirable to include (or ‘a project component)
provision of forest/wildlife parks/resources in the upper watershed
while this is still feasible.

*+  Reproduced from: Asian Development Bank, 1990. Environmental Guidelines for Selected
‘Infrastructure Projects. Asian Development Bank, Manita.
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“FRGIECT DESGRIPTION:

INITIAL STUDY
AND CHECKLIST

{Article IV — Guidelines)

LEED AGENCY

' BISTAIGT

DATE

PROJEGCT TITLEINO.

CASE HO.

PREVIOUS ZCTIONS CASE RO

0 DbES have significant changes from previous aclions.
{J DOES NOT have significanl changes fiom previous actions.

TADIECT LOCATION

FLANMING CISTRICF

ST)\TUS
[1 PRELIMINARY

© (] PROPOSED
() ADQPTED

dale

EXISTING ZONING

MAX. DENSITY ZONING

“FUANNED TAND USE & JOHE

MAX. DENSITY PLAN

TFUAN DENSHY RANGE

PROJECT DENSITY

PROJECT DENSITY

"3 DOES CONFORM TO PLAN
" [ DOES HOT CONFORM TO PLAN .
D HO PLAN

O DETERMINATION (tobe completed by Lead

Agency}

On the basis of the a'ttached‘iniiial study cheéklist and evaluation:

. HEGATIVE 1 find lhe pmposed pm]ecl COULD NOT have a significanl élfect on the environment,
DECLARATION and a NEGATIVE OECLARATION will be prepared
COI}DIT‘_IOIHAL g lind thal ailhbugh the proposed proiecl could have a significant effect on Hw environ-
mig&fl\fﬁ menl, thete will not be a signilicant effect in this case because the miligation measures
DE RATION "described on an allached rheel have been added to' the project. A CONDITIONAL

NEGATI\_’E OECL ARATION WILL BE PREPARED. {See a!iabhed condition(s) )

EHViROHMENTAL i thnd the proposed pm]ecl MAY havea stgmhcant affec! on the ‘environmen!, ahd an
%‘;ﬁé%rr ENV!HONME:NTAL IMPACT nEpom is . réquired.

SIGNATURE

TTITE

Fe Gea 385 o 91;(1 nl;t (RVTE: regseadces B8 arsr

I AN



ferm Gan 155 — Page 2

{HITIAL STUDY CHECKUST {To be compleled by Lead Agency)

4 o BACKGROUND

PROPONENT HAME

FHONE

PROPONEHT ADORESS

TEGENCY REQUIRING GHECKUIST

DATE SUGMITIED

PROPOSAL NAME (If apphcatie)

answeis

\ ] i € i I &} a° b
11 ENVHE RO.NM ENTA L IM PACTS !arxep:eegf:“:?@ baela?i':csh eadqc n ;l?aéta sheels)

i.

EARTH. Will the proposal result in:
e Unslable earth condilions or in changes in geologic subs!mc!ures"
. ODisfuplions. displacements, compachon of oveércovering of the soil?
c. Change in tepography or ground suslace cetiel featuies?. .. .. ...,
d. The destruction, covering o modification ol any unigué geologic or
physical features? L. .. .. i
e. Any intrease in wind or waler erosion of soils, either on of off the
sﬂe" ........................................................
I. Changes in ceposilion or erosion ¢f beach sands, of changes in
sﬂlahon deposilion or erosion which may maodify lhe channel of a
tiver of siream os the bed of the ocean or any bay, inlet or lake?. ...
q. Exposure of people or properly o geologic hazards such as earth-
quekes, landslides, mudstides, ground lailure, Or simitar hazards?.

. AIR Wuii lhe proposa! resuit in:

b The creation of objeclionable odors?. .. . _......... P
. Alteration of air mavement, moisturé or iemperalure or any change
Himate, either locaily orregionally?. .. ... .. .ivniaoioian it

d. Expose the project residenis to scvere air polluhon conditions?

. WATER, Will the proposal result in:

a. changes in currents, or thé course or direction of water movémentls,
in either masine OF fresh WalEIS2. .. . ... .ierninrseaenacnelioeninn

b. Ghanges in absasption rales, dramage patlems. or the ratée and
amounls of surface waler wnoﬂ........-............-..., .......

c. Alterations to the course or flow of fload waters?..... i iaaeaen
d. Change in the amouni of suilace waler in any water body?i.......
e. Discharge into sufacé waters, or in any alteration of sudace water

" quality, including bul not {imited to lemperature dissolved oxygen or

YT 71« 15 o L .

1. Afteration of lhe dueclcon or rale of flow oi gfound walers? ........

g. Change in the quantity oI ground waless, either through direcl ad-

YES

MAYBE Ho

ditions or withdrawals, or through interceplion of an aquiler by cuts

(O 23 (o (0T LT{ o7 3 U U e
h. Reduction in the amount of waler olherwise avazlable for pubhc

-water supplies? ............ i seedaa i FR

i, Exposure ol people or properly lo water re!ated hazards such as
floding of lidal waves? ... .. . .. i i it
. Signilicant changes in the lemperature, fiow, or chemical comenl
of surface thermal springs. :

. PLANT LIFE. Will the proposal result in:

a. Change in the diversity of species, of number of any species of
plants {including trees, shiubs, grass, ¢rops and aqualu: plantsy?, . ...
b. Reduction of the numbeis of any Umque rare ofr endangered
spemes O PIEnIS? L e e e e o e
Introduction of nex species ol plants into an area, or is a bamer o
the noimat replenishment of exisling species?. . ... T

d. Rediclion in acréage of any agricullural ¢rop?... .. ..... AP
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5. ANIMAL LIFE. Will the proposal result in:
a. Change in the diversity of species, or aumbers of any species of
animals (biids, land animals including repliles, lish and shellfish,
benlhic éiganisms or INSECIS)?. Lo ieiiaiiccenannan feeecarrann
b, Reduclion of lhe Aaumbers ol any umque ‘rare or endangered
species of animals?. . i e it CeeteiBaiaiaenn
“¢. tatreduclion of new species of antmals into an area, of resull ina
barrier 1o the migration or movement of animals?. ... ... e
d. Delerioration 1o existing fish or wildlite habital?. ., ... ... ...
6. NOISE. Will the proposal sesult in:
a. Slgn:ncant increases in exisling noise levels? . ... ... PR
. b. Exposure of people lo séveré noise bevelsT. ., L it
7. LIGHT AND GLARE. Will the proposal
a. Produce new light or glare from streel lighls or olher sources? ...
b. Reduce access 6 sunhghl ol ad;acenl properhes due lo
Shade and SHAGOW .. .. .iieieeontacanneremioinasoranaassnanss
8. LAND USE. Will the proposal resuft in an altération of
the present or planned land use of an area?
g. NATURAL RESOURCES. Will the proposal result in:

. lacfease in the rate of use of any natural resouices?. ... ..., . .

b Depletion ol any non-renewable natural résourée?. ..o ... :

10. RISK OF UPSET. Will the proposal invalve: -
2. A risk ol an explosion or the release of hazardous substances (in-
‘cluding, bul ast limited to. oil, pesticides, chemicals or radiatlon} in
the evenl of an accident or upsel coaditions?
b. Possible interlerence with an emergency response plan or an emer-
gency evacualion plan.

11. POPULATION, Will the proposal result in:
a. The relocation of any pérsons because of Lhe effects upon housing,
. commercial of industrial facilities? _
b. Significantiy change in the distribution, densdy of growth fate of the
human poputation ¢f an area?

12. HOUSING. Will the proposal:

a. Affect existing housing, of creale a demand for additional housing?‘

b. Have a significant impact on the avauabre renlal housing in lhe
communily?

c. Reésult in significant démolition, rélocation of remodelmg of tesiden-
tial, commercial, or indusleial buildiags or other facilities? -

13. RIGHT OF WAY. Will the proposal result in:

a. Reduced fronl/side 1ol arca?

‘b, Reduced ac¢cess?

¢. Reduced off-slreet parking?

d. Création of abrupt grade ditferential between publlc and pm’ate
propeiy?

Transportation/Circulation. Will the proposal result in:

a. Generation of sigaificant additionat vehicular movemenl? .. ......

" b.- Sigaificant elfecls ‘on existing parksng facilities, of, demand for newr
Parking? ... . iiiiieie i beeaiea ity
¢. Impact Upon exrs!mg Iranspor!ahon systems‘? feateeeiearaasaahs
d. AMlarations {0 presént pauems of urcurahon or movemenl of peop!e
and[orgcods?..‘.. ........ S S aen e S
e.” Alterations 16 waterborne, raaf of air !ralhc".._; Geihesas e, fpae
f. Significant mc;ease in traffic hazards lo motm vehtcles bxcychsls
ot pedeslnans‘? ............................... e P A

15, PUBLIC SER\’ICES Wwill the proposal have a3 mgmf:cant
effect upan, or result in a need for new or altered govern-
fmental services in any of the following areas:

14

.

a. Firé protection? ... ... ..ol Cevaes ceran.
b. Police pmleclion?.....-.i- ....... PO e eaeas e
C. SCROBIS T .ttt et e i ettt e e ieeaes
© 3. Parks or othér recreational lamhues. N
“e. Malnlenancé of publi¢ facikities, mcludmg roads?. ... ...,
{. Other governmental services?. ... ...........0. e
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16.

17.

18.

19.

20. RECREATION. Willthe proposa?resul! in ammpact uponlhe '

2%

ENERGY. Will the proposal result in:

3. Use of exceptional amounts of fuel or enefgy? Cihes ceeeaaiaeees
" b. Significant increase in déemand upan exis!mg sources of energy. or
require the devélopment of new sdtiices of enérgy? ..... e e

UTILITIES. Will the proposal result in a need for new
systems, of alterations 1o the fol !owmg uhlmes
a. Power. br natura1 gas? .............................. e e

c. Walet? ....... e et it

d.
e. Storm waler d:amage?.....................‘ ..... P
. Solid waste and disposal? .... . ... . ... i iiieaiaiareaionins,

HUMAN HEALTH., Willthe proposa! result in: _

a. Creation of any heatlh hazard or polenhai health hazard (exciudmg
mental healh)? . e it e
b. Exposure of peopte 1o polential hea!th hazards? e eeeamaiaa

AESTHETICS. Will the propased project result in:
a. Fhe obstiuclion ol any scenic visla or view apen to the public?
b. The creation oi an aesthelicatly ollensive sile open to public view?

c. Thé destiuction of a sland of trees, a rock oulcépping or other
locally recognizéd desirable aesthic nalural feature?

d. Any negalive aesthetic effect?

quality or quantity of existing recreational apportunities?
CULTURAL RESOQOURCES:

a. Will the proposat resull in the alleration of ér the deslrucl:on oi a
prehistoric or histotic archaedlogical site?

b. Will the proposal resull in adverse physical or aesihetic effects
to a prehistoric or historie buitding, stiuclure, or object?

€. Does the proposal have the pélential 1o cause a physical change
which would affect unique ethnic celural values?

d. Will the proposal restrict éxisting teligious or sacred uses within -

the polential impact aréa? -

22. MANDATORY FINDINGS OF SIGN?FICANCE

a
0

a2, Does the project have the potential lo degfade tha quality of the en-
vironmenl, substantially reduce the habitat of a fish or wildlife specias,
cause a fish or wildlife population to drop below sell sustaining levels,
threaten to eliminale a plan! or animal commuiity, reduce the number
or restrict the range of a rare or endangeied pfant or animal ar elimi-
nate important examp!es ‘ol the major ‘periods of Cahfom!a history or
faTe:34 13 12T 0¥ o S D S S
b.  Does the pioject have tha potential to achreve shon term, (o the dis-
advantage of long-tetm, environmental goals.
¢. Does the project have impacts which aie indw:dua!ly Ilmnted but
cumulatively considerable?® ... .. ... ...., ahdeeiaesaia Sk
d. Does the project bave enwronmental c!fecls which cause sub-
stanlial adverse effecls on human beings, either direclly or indirectiy?
“Cumulalively considerable” means ihal the inceemental offects of en ndividual project

re contidesrable when viewed In connection with the ‘eNects of past prolecis 1tha elfects
I other cutrent projects, and the effects of probable future projects.

YES  MAYBE

NO

e

DISCUSSION OF ENVIRONMENTAL EVALUATION -_i:,;;zﬁ:ﬁd;;‘gg;;m

PREPARED BY I TITE

TELEPHONE

DATE
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APPENDIX 11-8

SAMPLE TABLE OF CONTENTS FOR
ENVIRONMENTAL. IMPACT ASSESSMENT REPORT

SAMPLE
TABLE OF CONTENTS
‘FOR EIA REPORT
EXECUTIVE SUMMARY
CHAPTER1 INTRODUCTION

1.1 EIADecree

1.2 Scréening Report, Notification and public Scoping
13 Environmental impact Assessment Format

1.4 Mitigation Monitoring Program

1.5  Project Approvals and Permits

1.6 Doc‘u ments lncdr’porated hy Réference

CHAPTER2 ASSESSMENT OF PROJECT PURFOSE AND NEED
2.1 Background ' .
2.2 Existing Facilities and Supplies
23 Project Overview
2.4 Ob]ectwes of the Proposed Pro;ecl

CHAPTER 3 FORMULA'HON OF PROJECT ALTERNA‘I’WES
3.4 inweduction
3.2 Project Background
3.3 ' Potential Project Facilities :
34 Overview of Decision Process
35 Comparison of Alternatives
3.6 Summaryand Conclasions

CHAPTER 4 ' DESCRIPTlON OF THE PROJEC]’ ALTERNAINES
4.1 Introduction
42 The No-Project Alternative ‘
43 '_Spreadmg gasins and One Deép Injection Well Alternative
A4 -Spreading Basins and More Than One Deep Injection Well
'Alternatwe .
48 Spreadmg Basins and Shaliow and Deep lnjecteon Wells
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CHAPTERS

4.6  Shallow and Deep injection Wells .
47 Characteristics Common to All Alternatives

EXISTING ENVIRONMENTAL CONDITIONS
5.1 'Ovemew

5.2 'Topography,'_50ils'and'ceotogy

5.2.1 Regional $etting
5.2.2 TopographicSelting
5.2.3 Geology
52.4 Geologic Hazards
5.2.5 Agricullural Resources
- 5,26  Mineral Resources
5.3  AirQuality
5.3.1 Climate
532 AirPollution Constituents
5.3.3 Monitored Air Quality :
53.4 Sensitive Receptor Areas and Emission Sources
5.3.5 Air Quality Management Planning
5.4  Water Quality and Hydrology '
5.4.1 Stream Crossings
5.4.2  Water Quality
54.3  Groundwater Inflows
5.5 Biological Resources and Special Status Species
5.5.1  iIntroduction : N
5.5.2  Survey Methods and Limitations
553 Existing Conditions
56  Cullural Resources '
5.6.1 Overview ,
5.6.2 Study Methods for Archaeolog:cal and Historic Resources
5.6.3 Ethnography _ -
5.6.4 Historic Background of the Study Area
5.6.5 Results of the Cultural Resources Susvey.
566 Pa!eonto!ogical Resources
5.7 tand Use -
5.7.1  Overview
5.7.2 Existing Land Uses By Aiternatwe
5.8 Aesthetics
5.8.1  Existing Visual Character -
$8.2 Viewshed Characteristics
59 Noise -
5.9.1 . Noise Definitions
'5.9.2  Noise Standards
5.9.3  Existing Area Wide Noise Sour(es
15.9.4 Existing Noise Sources and Sensitive Recepwrs
5.10 Traflicand Circulation
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5.10.1  Overview
5.10.2  Existing Roads
5.10.3° Existing Traffic Volumes and Levels of Service
5.10.4  General Plan Designations
' 5.11 Health and Safety
5.11.1  Public Health
5.11.2  Public Safety

CHAPTER 6 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
6.1  Topography, Soils and Geology
6.1.1  Definition of Significance
6.1.2 - Methadology
- 6.1.3  Impacts
61.4 Mitigation Measures for Topography, Soils and Geofogy
- 6.1.5 Level of Significance After Mitigation for Topography, Soils
and Geology
6.2  Faults and Seismicity |
6.2.1  Definition of Significance
6.2.2 Méthodology
6.23  Impacts ‘
6.2.4 ~  Mitigation Measures for Faults and Seismiicity
6.2.5  Level of Significance After Mitigation for faults and
Seismicity
6.3 Air Quality
631 Definition 0fS|gn|f:cance
- 6.3.2  Methodology
6.3.3  Impacts
 6.3.4 Mitigation Measures for Air Qualsty
635 Level of Significance After Mitigation for Air Quality
- 6.4 Water Quality and Hydrology .
6.4.1  Delinition of Significance -
6.4.2  Methodology '
643 Impacts
6.4.4  Mitigation Measures for Water Quality and Hydrology
645 Level of Significance After Mitigation for Water Quality
and Hydrology
65 Blologtcal Resources and Special Status Speues
651  Definition of Significance
16,52 Methodology
6.5.3  Impacls ‘
654  Mitigation Measures for Biological Resources and Special
_ ~ Status Speaes ‘
655  Levelof S:gmflcance After Mitigation for giological
Resources and Special Status Species
. 6.6 Cultural Resources -
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6.7

6.8

6.9

66.1  Archaeological and Historical Resources
6.6.2 Definitionof Significance
663  Methodology
6.6.4 Impacts o
665  Mitigation Measures for Ar(haeolog:cal and Historic
Resources
666 Levelof Slgriific"anc‘é After Mitigation for Archaeotogical
-~ and Historic Resources
6.6.7  Paleontological Resolirces
6.6.8  Definition of Significance
6.69 - Methodology
66.10  Impacts _
6.6.11 itigation Measures for Paleon{olcgicat Resources
6.6.12 ° Level of Slgmf:(ance After M:ugatmn for Paleontotogtcal
" Resources '
tand Use @
6.7.1  Definition of Significan¢e
6.7.2 Methodology
6.7.3  Impacts-
6.7.4 Mitigation Measures for Land Use impacts
675  Level ofStgmﬁtanteAﬂer Mntqgalnon for Land Use
Aesthetics :
6.8.1 Definition of Ssgmft(ance
682 Methodology
683 - 'rmpacts
684 - Mitigation Measures for Aesthetics Impacts
6.8.5 Level of Significance After Mitigation for Aesthetics
Noise ' 3 '
69.1  Definition of Slgthance '
692  Methodology B
6.9.3 Impacts ' ' ' : §
6.9.4  Mitigation Measures for Noise '
6.9.5 Level of Significance Afler M;tlgatnon for Noise

6.10

6.1

Traffi¢c and Circutation

6.10:1

1 6.10.2

6.10.3
6.10.4
6.10.5

" Definitions of Significance

Methodology and Assumptions

Impacts .

Mitigation Measures for Traffic and Ci rculation
Level of Significance After Mitigation for Traffic and
Circulation

Public Health and Safety -

6.11.1
6.11.2
6.11.3
6.11.4

Definition of Significance’

Methodology
Impaéts

Mitigation Measu res for Pubhc Hea!th and Safely
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CHAPTER 7

CHAPTER 8

" CHAPTER9

6.11.5 tevel of Significance After Mitigation for Public Health and -
Safety '

UNAVOIDABLE ADVERSE IMPACTS -

7.1

7.2

7.3
7.4
7.5
7.6
7.7
18
7.9
7.10

7.4

Introduction’
Topography. Soils and Geology

- Air Quality

Water Quality and Hydrology

Biological Resources and Special Status Species
Cultural Resources and Paleontologic Resources
tand Use - C

Aesthetics

Noise

Traffic and Circulation

‘Public Health and Safety

THE RELATIONSHIP BETWEEN SHORT TERM USES OF THE
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG
TERM PRODUCTIVITY

8.1
8.2

83
B4

85
86

8.7

38

89
8.10
8.1

9.1

9.2

93

F9.4
S 95
9.6

9.7
9.8
9.9

9.10

3.1

“Introduction

Topography, Soils and Geology

Air Quality

Water Quality and Hydrology

Biolagical Resources and Special Status Species
Cultural Resources and Paleontoiog:c Reésources
Land Use .

Aesthetlcs

Noise :

Traffic and letulatton

“ Public Health and Safety

: IRREVERSiBLE AND !RRETRIEVABLE COMMHMENT OF RESOURCES
Inteoduction

Topography, Soils and Geology

Air Quality ¥

Water Quality and Hydrolc’:gy

8iological Resources and Special Status Species
Cultural Resources and Pateohtologm Resources
tand Use

- Aesthelics
" Noise

Traffic and Circulation

~Publi¢ Health and Safety
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CHAPTER 10

CHAPTER 11

CHAPTER 12

GROWTH INDUCEMENT IMPACTS

10.1

Background

10.2  Socioeconomic Effects

10.3
10.4

- 10.5

10.6
10.7

10.2.1  Regional Population
10.2.2  Employment and Industry
10.2.3  Housing

Relationship of the Project to Regtona! Growth Management Plans
Water Conservation and Reclamation
10.4.1  Gioundwater Production

- Potential chioecondmic Effects

10.5.1  Construction Phase
10.5.2 Operation Phase
Growth inducement
Conclusions

CUMULATIVE IMPACTS

1.1

©11.2

11.3
11.4
11.5
116

117

18

11.9

t1.10
1111
.42

Cumulative Projects and Plans

Cumutative Impacts

Topography, $oils and Geology

Air Quatity '

Water Quality and Hydrotogy | _

Biological Resources and Special Status Species
Cultural Resources and Pa[eomotoglc Resources
Land Use

Aesthetics

Noise

Traffic and Ci rcu!atlon

Public Health and Safety

PUBUC INVOLVEMENTAND AGENCY COORD!NATION

12,1
12.2

Public Coordination _ _ _
Agency and Spedial Interest Consultation and Coordination -
12.2.1 State and Fedéra! Resource Agency Coo:dmat:on
12.2.2 City and LGA Coordination

12.2.3 Augency Listing

11-8-6



CHAPTER13

- CHAPTER 14
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APPENDIX 11-9
pmomw PROJECT FOR c‘onsnbr‘.nmlou BY EXTERNAL AGENCY

Several dlscussmns have been made of the needs and categories to be
assisted by the external agencies, and a hlgh priority has been given to a
~proposed “ETA Study and Environmental Monitoring Program for Dam .
Projects” which should be implemented during an early period of the National
Water Master Action' Plan Period by 2000 for subsequent proper
implementation of the recommended NWRMP towards 2020.

Prd_visional Terms of Reference on this technical coopéeration 'prograj_n
with the insistence of the external agency(s) are given below:

(1) Background

Major dams are ]arge'sociél investments, usually built to fulfill one or
more of four primary purposes: irrigation, demestic and industrial water
supply, energy productlon and floed control. By their very nature, dams and
their associated reservoirs create changes in the pre-existing environment.
Water is impounded, upstream areas aré inundated, people are frequently
displaced from the reservoir area. -There are also downstream effects that
result from changes in the quantity, quality, timing, and use of water flow. In
addition, the dam body itself is subject to the interception of water-related
environment between upstream and downstream, Some of these impacts are
positive, others are negative, In general, causality may go. in two directions:

| dams have impacts on the env;ronment and the env:ronment in turn, ¢an have
major 1mpacts on dams. Whatever the direction of causality, the important
_pointis that because of these envnronmental effects, the production of goods and
services for which dam projects are built is either enhanced or reduced. The key
" to this enwronmental approach is to emphasize that all these impacts together
are caused by thé dam project and affect the project v1abnhty and its cost and
benefitin both physwal and sOc:al terms, : '

The JIGA—asmsted Natlonal Water Resources Master Plan Study has
:;dentnfied that the number of dams as completed or under constraction as of
1991 has reached 160 sites with a total effectwe storage of 30,7 X 10° cuan with
& techmcal sensé that the river runoff in Nigeria is definitely scasonal with the
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wet season between July and September; accordingly, the dam and reservoir
are basically required to mobilizé the surface water thr’oughbut the year for
water supply and use objectives. Nigeria’s ¢conomy was substanhally strong in
the early 1970s because of the high oil prices, and the Federal Government of
ngena had no hesitation at allin spending on large-seale and capital intensive
projects including dams. In particular, large dams were popular with the vision
to satisfy the needs of supplying large irrigation projecis for self- _sufﬁclency of
foods and to provide the much needed domestic water supply for the ever
growing population; however, the economic opportunity of Nigeria during the
period of the late 19'70s to date suddenly changed for the worse, and the
construction of several large water projects came to a halt being still at various
stages of completion for water distribution and service facilities.

The JICA-assisted NWRMP Study has also demonstrated that it is
inconceivable that a systematic environmental impact assessment (ETA) was
carried out for any of the major dam and reservoar projects which were 1mttated
in the oil-boom eéra of the early and mid 19703, and the EIA was never sermusly
examined as a project planning and decision makmg tool in the 1970s and most
of the 1980s. In addition, the Environmental Impact Assessment Deoree,’Nb;BG

of 1992 which requires the EIA for many types of the wateér resources projects

and programmes is hardly being implemented -because the Federal
Environmental Protection Agency (FEPA), a responsnb]e regulatory. agency

certainly lacks the reguired trained technical manpower to admlmster the BIA

Study and review the:Environmental Impact Statement (BIS). ‘It also has been
pointed out that the water and environmental c{uality nibnibofi_ng is a very
neglected and uncoordinated activity in the Nigerian Water Resources
Development Sector; in view of this, the coordinated baseline water and
environmental quality data are generally unavailable for execution of the ETA
Study '

(2) Outline of the Proposed Prograin

The JICA-assisted NWRMP has presented pte].imi'nary' guidelines for

developing the EIA for some types of the water r‘_ésou'rces projects including
dam and reservoir, water supply and othors for FEPA and 'FMWRRI}
considerations and reference to subsequent action programs. A discussion of

the environmental impacts associated with all types of xfkateif-related-prbje_éts

and approaches t6 their assessment has been made first; and the

11-9.2



recommendations regarding the impact assessment, monitoring and proposed
- studies have been included.

o In this connectlon the Federal Ministry of Water Resources and Rural

Development (FMWRRD) is asking the external agencies for nnplementatlon of
. a technical assnstance program of EIA Study and Environmental Monitering
Guidelines for Dams and Reservmrs It is expected that this TA program will
yield the reliable data which will ensure the systematle incorporation of
environmental considerations and nhpacts into the planning, lmplementatlon
and operations of subsequent dam projects, and also will provide the much
needed practical and “hands-on” training in EIA for the staff of FMWRRD and
- relevant organizations.

The proposed EIA Study and Environmental Monitoring Programn
~which should be carried out for some of the existing and proposed major damns to
“heselecied as represento_tive samples will monitor the following parameters:

qQ Physieal Resonrces - Hydrology and quallty of surface water
o _and groundwater, soils, geology and selsmology erosion and
sedlmentatmn and others

) hcologlcal Resources - - - - Climate, fisherles aqllatlc bmlogy,
' " terrestrial wildlife, forests, and so on.

(iii) - ’-Human Uso Values - - - - Agriculture and 1rr1gatlon aquiculture,
water supply, navigation, recreation, power, flood control,
‘dedicated area use, industry, agro-industry, mineral development,
highways and railways, and land use.

av) - Quahty of- Llfe Values---- Soclo ceonomie, resettlement cultural
- and historical, aesthetie, archaeo]oglcal public heaith nutrition,
- ete. :

 The above—hsted parameters sk ould be apphed in choosing the key or
major 1mpacts t0 be assessed in the selected dam and reservoir pro;ects using
the types of questmnnalre and checklist deveIOped and also taking into account
: local ‘State and Federal envnronmental pollcles standards leglslatsons,
pnorntles in analyzmg the nature and sngmﬁcance of thesé impacts before
selecting appropriate mltlgatlon measures, Every country recognized the fact
that the ETA as such ismerely a predlctlon of what may happen once a project is
1mplemented Since it is only a scenario, it remains necessary to monitor the

11-9-3



actual development during the period of preparation, commissioning and
operations of the project. Monitoring is a repetitive observation of the
phenomena within a pre-defined framework of time and place. Data collected
during the monitoring period should be proi:e'sSed stored, retrieved and
presented. By comparing the actual results with predlctlons and standards,
‘undesirable development may be recognized, corrected, reduced and, if possible,
eliminated, Monitoring ¢an be used both as a tool fo_r post-project auditing and
as a method of evaluating the quality of the EIA. It also providés an early -
warning of a véariety of environmental problems, natural resources degradation
and interference with other interests of the societies concerned,

(38) Termsof Reference
3.1 Objective -

~ General objective for the Technical Assistance on the EIA study and
Environmental Monitoring Program for Dam Prpj.ect's is to prepare the
guidelines for EIA Study and environmental management plan inclusive of
aﬁitigation measures for future projects of dams and reservoirs which are large
in size and frequently part of some of the largest capital investments made by
the Government representmg major long term commltments of scarce capntal

resources. More partncularly, the followmg Speclfic objectWes may be given
below. : :

- EIA Study and monitoring of related parameters for representative -

~dam projects: five for existing (Challawa Gorge, Walari, Goronyo,

Zaira & Alau) and five for proposed (Zungeru, Karaduwa, Garma
(1), MayoInc & Sendam)

- Preparatlon of coordinated water and env1ronmental quallty
baseline data for EIA Study projections. :

. Guidelines for BIA Study and envnronmental management plan
inclusive of protection measures. '

. Transfer of the envnronmental managcment skills and technologles
- to ngerlan personnel in ngerla and donor country
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3.2 Agencies

“The Technical Ase"istance Pfogrzim should serve as a suitable practical
trammg outfit. for the techmcal staff of the FMWRRD which is the
1mplementmg agency of the NWRMP and also is the lead agency for this
Program Study. It would also be desirable to involve the National Water _
'Resources Institute (NWRI), River Basin Development Authorities (RBDAs),
_ Federal Environmental Protection Agency (FEPA) ‘National Elcctnc Power
) Plc (NEPA), Federal Ministry of Agriculture and Natural Resources
(FMANR), and State Governments concerned. This Program- “will also be |
implemented in full consnltatmn with the National Water Resources
Manpower Training Program to be separately introduced.

3.3 Exiernal Input

The eternal agency will dispatch a survey'and study team of required
experts with the provision of equipment and materials to support proper
implementation of this Technical Assistance Program, The teamn may he
composed of the experts in the field of leadership, water resources planning,
- environmental assessment, dam and reserveir, river, hydrology, hydrogeology,
socio-economy, and specific environmental factors such as fishery, botany,
mo]ogy, water quality chemistry and others concerned with environmental
impacts.

3.4 Scope of Work and Implementation Schedule Proposed
'Méjor items to be involved in the Study and related implementing -

schedule during the proposed period of two years from mid-1998 are outlined )
below:
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Item

15t Year

2nd Year

3 n_i Year

3 6

9

12

10

12

Preparatory Work
EIA Study and Monitoring of Related

Paramelers for Representative Project:

Project Survey

Field EIA Study arid Monitoring
Peeparationof Coordinated Watet and
Environniental Quatity Baseline Data
Sapplementary Field Survey:
Guidelines for EIA Study and
Environmental Mlanage nient Plan:
Reporting:

Inceplion

progress{l)

Interim

Propress(2)

Draft Final

\i
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