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ABSTRACT

e
In this work, the Environmental Impagt Assessiment and Management of Nigerlan 1 :I:'mhnl
Petroleum Corporation (NNPC) Megn station, Awka, Nigera was carried out. The method
adopted involved colléction of Baseline Information, assessment of the impact on e
E-'ﬂ;r'"ﬂn|“|.'.'.|.“.| preparation of’ on Environmenial M;h:1ng::r;1c11[ Man (EMDP) and assessment of

the effectiveness of the mitigation measures, &

Data: for impact assessment of the Mega station, Awka, was generated using Overlay,
Leopold matrix. Peterson matrix and Batelle Environmental evaluation technigues. Under
Overlay technique, data on environmental factors were obtained through aerial photography.
topography and land inventory map. The land use suitability and engineering feasibility of
establishing the Mega station was determined based on a number of overlays. Impact of
interactions between the Mega statlon developmental activities such as deforestation, land
excavation and clearing and the environmental factors such ds temperature. rainfoll, and soil,
air and water gualities were determined using Leopold mateix technigue through listing and
matching these factors. Under Batelle lechnique, impact of human involvement in Mega
station project was, cateporized inte ecological, physical, chemical, estheticel and socio
cconomical, frony which environmental guality indices were estimated. using a 0-1 scale
function. Negative or positive impact of human invelvement was determined based on this
mdex. In Peterson matrix technique, ordinal scale was used to further evalunte the impact of
the Mega station on the humon octivit'es and the environment, from which impaecis such as

risk wete determined to be low, medium o high

The result on the mean and standard deviation analysis of the environmental basehine data on
the meteorological parameters considered, shows that the percentage of the variance and/or
ermors (deviation} from the mean is not more than II.'J“;"'E on the average basis, hence the
instaliation of 8 mega station in the smdy area is possible at a reduced cost and with minimal

effeet on the environment,
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CHAPTER ONE

INTRGDUCTION:
Envirommental impact assessment (EIA) is the process by which information about the
~environmental effect of a project s collected, assesseil and taken into aecount by the
planning service in reaching n decision on whether the propesed development should be
geanted planning permission, EIA can also be defined as a systematic process to identify,
predict and evaluate the environmental effect of proposed actions in order 1o aid decision
making regarding the significint environmental consequences of projects, development
and programmes (Abebe and Smith, 2005). The World Bank operational directive of 1989
ststes: Environmental Assessment is & flexible procedure, which can vary in breadth,
depth and type of analysis, depending on the project (ECA, 2005). Tt may be carried out at
o2 poinl in thme, stretched  over o }';.::11' to necount lor seasonsl variation. or done in

discrete stapes

International Association for Impact Assessment (IAIA) and Institute oi Environmental
Assessment (1EA), define E1A as the proeess of identifying, predicting, evaluating and
mitigating the biophysical, social and other relevent effect of development proposals prior
o magor decision being taken and commitments made { ECA, 2005). As a decision making
toal, EIA compares various alternatives for a project and seeks to identify the one which

represents the hest combination of cconomic and cnvironméntal costs and benefits (Canter
and Hill, 19771

The EIA is carried out by a. developer although the task is often céarried out by
environmental consultants. ElA is carried out in order 1o produce an environmental

statement. The environmental statement muost include:

a, adescription of the projeet: location, design, scale, size ¢.t.c;
b. deseription o significance of the impact;
¢ mitigating measures; and
d. 4 mon technicul summary.
EiA sysiematically examines both beneficial and adverse consequences of the project and

ensures that these effects are taken into account during project design. 1t helps to id:ntit}



possible environmental effects of the proposed project, proposes measures to mitigate
adverse effects, Considering environmental effects and mitigation early in the project
planning cycle, environmental sssessment has benelit, such as protection of environment,
eptimum utilization of resources and saves overall time and cost of project. Properly
eonducted ElA also lessens conflicts by promoting community participation, in form

decision makers, and help lay the base for environmentally sound projects,

A review of application of EIA in Africa shows that some forms of environmental
assessment have occasssionally been carried oul on major development initiatives prior to
its sysiematic nstitutionatization in the region. There has been a steady increase in the
number of EIA to development project. The steady increase in the pumber of ElA
application received has been attributed 1o the enactment of ElA legislation, the
establishment of institution, incresse in the level of economic activity and s seneral
increase In mwareness about | ElA  requirements. The sectoral distribution of EIA
application depends on the dominance of the sector in the economy and its potential

impacts on the environment,
1.1 Problem Statement

In an effort to make petroleum products available to the public and initiate o relieve for
varlous scarcities and other problems idemtified fn the downstream sector of the oil
industries, NNPC came out with the cstablishment of mega retail filling stations
throughout the country. M indeed commenced operation in August 2002 when it
commissioned its first retail outlet in Lagos to market petroleum products to the public,
This was a strategic move intended to provide NNPC with:
4, The vehicle for intervention in the market during periods of emergency and
avoidable supply interruptions;
b. A tool to benchmark the activities of key players in the distribution chain and
ensure safe, orderly and profitable retailing of product in the country;
¢, Outlets- for its own product in a deregulbted environment on scceptable
commercial terms; and
d. A wvehicle o schieve its world-class vision by “integrating its upstream and

downstream  businesses inoa similar manner to the other National amd

[



International oil companies.
NNPC delights many homes by establishing the Mega station project which undergoes a
pre-commencement study known as Environmental Impact Assessment (EIA),
This project will definitely have impact on its immediste environment and this Impact
" must be assessed in order to forestall unwanted cccurrence in the nearest future; this is the
aim of this study,

1.2 Objectives

The main objective of this research is to assess the enyironmental effects of the NNPC

megn stations,
The specific objectives nre 1o
a. provide database for environmental impact assessment of petrol stations in Nigerin;

b, enhance environmental protection, security and global stabilization through proper
implementation of the Environmental Impact Plan (EMP),



CHAPTER TWO

LITERATURE REVIEW & :-a

* ElA s onie of the successful policy innovations of the 20" century for environmentsl
conservation. Thirty- seven years'apgo, there was no EIA, but today it is a formal process in
many countries and is currently practiced in more than [00 countrics. EIA is a mandatory
repulatory procedure originated in the early 1970%, with the implementation of the
National Environmental Policy Act (NEPA) in the United States. According to Goodland
and Mercier, {1996} forms of what loter became known os environmental assessment had
started under town planning, land use and other policies prior to this period, Between 1970
and 1975 mandate and furctions of EIA was established in the USA,; it was latter adopted
by a few other countries (e.g. Australia, Canada, and New Zealand); basic concepl.
protedure and methodalogy still apply. Increaging scope and sophistication started in mid
*T0s to early *BOs. This involves more advanced techniques (e risk assessment);
giidence on process implementation (e.g sereening and scoping); social impacts
considered; public enquires and reviews, Process strenathening ond integeation started in
early '80s 1o early "90s.This involved review of EIA practice and experience; scienfific
and institutionnl frameworks of EIA vpdated; coordination of EIA with other processes,
{e.g. project appraisal, land use planning) ecosysiem-level changes and cumulative effect
began 10 be addressed. The early *90s to date saw the era of strategic and sustainability
prientation. This period E1A aspects enshrined in international agreement marked increase

in intermationnl training, copacity bullding and network activities,
2.1 EIA in the Ol Industry in Nigeria

The first seminnr on pollution of the Nigerian enviconment from oil industry activitics was
held in Port Harcowt in 1979, There has been a growing public and government coneern
abaut the pollution of the Nigerian environment. Slow poisoning of water is alreaay
witriessed in this country and the destruction of vegetation and agricultural land by oil
spills which ocour as a result of petrolesm aperaticns. With increasing public awareness of

the damage done by oil operations on the environmeni, povernment has intensified



measures 1o combat these problems. In October 1979, the Federal Government created the
Fadéral Ministry of Housing and Environment; this ministry took the realistic step of
formulating a general i]ﬂﬁi:-j;' for environmental protection and control.

Immediately after the 1979 seminar, the petroleum inspeclorate of the NNPC established
un environmental affairs unit within its field of operations and departments, The unil
ensures that pil field operation is carried out al acceptuble standard and in accordance with
the provision of the various petroleum laws and regulations. The unit-also maintains a
close limson with the Federal Ministry of Housing and Environment. The petroleum
Inspectorate has closely monitored the activities of the oil companies and has ensured that

oil field operations are eonducted in accordance with good oil field practice (PINE, 1983).
2.1 The EIA Process

The stages of an ELA process will depend upon the requirements of the country or donor,
However most ELA processes have a common strueture and the application of the main
Stage 15 a basic standard of good proctice. The environmental impact assessment consists
of eight steps with each step equally important in determining the overall performance of
the project. Typically, the EIA process begins with screening to ensure that time and
resources are dinected at the proposal thot matier environmentally and ends with some
forms of follow up on the implementation of the decision and tuken a3y a result of an E1A
report, The eight steps of the EIA is bricfly presently as follows (Gilpin, 1995),
a. Screening: This stage of EIA, which determines whether the proposed project,
requires an EIA, then the level of assessment required;
b. Scoping: This stage identifies key issues and impaet that should be further
investigated. This 5ta;=,{: also defines the boundary and time Hmit of study;
¢, fepact analysis: This stage of ELA identifies and predicts likely environmental
and social impact of the proposed praject and evaluates significance;
d. Mitigation: This siep in EIA recommends the actions to reduce :md. avoid the
patential adverse environt.ental consequence of development activities;
e. Reporting: This stage presents the result of EIA in a form of a report to the
decision-making body and other interested partics;

5
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f. Review of El4: It examines the adequacy ond effectiveness ol the E1A report

and provides information neeessary for the deciston-making:

g. Decision-making: It decides whether the projeéct is rejected, approved or needs

further change,

h. Post Monitering: This stage comes into play once the project is commissioned.

It checks whether the impact of the project does not exceed the legal standards

and implementation of the mitigation measures are in the manner as described

in the EIA report

Each stage of the EIA process has been deseribed in detail subsequently. The overview

of the 1A process is represented in Fig, 2.1

2.3 Three Core Values of EIA

The three core values of E1A are

Sustainabifige: The EIA process will result in environmental safegoards

». dntegrity: The EIA process will conform to agreed standards

Utitiry: The EIA process will provide balanced, credible information for
decision making,

gnd the basic guiding prineiples of the Environmental Impact Assessment have been

Lo

"R,

LC

inform  decision makers as a result in appropriate levels of the
environmental protection and community well being;

apply the best practicable environmental option’ (BPEO) and ‘*best
available technique not  entailing excessive  cost”  (BATNEEC)
methodologies 1o minimize the environmental impagt of the plant:

provide information and output which assist with problem solving and are
atcepiable to and are ableto be implemented by.the project team;

tocus on significant environmental effect and key issoes:

allow oppartunities for participation by authorities involved;

ensure that the EIA team has involved appropriate techniques and experts
from the relevant diseiplines, including local experts, and to énsure that this

team has had the chance (o interact on the interrelationship between the

i

=Y



biophysical, rocial dnd cconomic issucs;

LF

2. provide as fur as possible, an objective, rigorous and balanced assessment
ol the issues;
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Figure 2.1: Generalized process flow charl of the BIA process.



1.4 ElA OPERATING PRINCIPLES

ElA should be applied;

al.

to all departmental project netivities likely 1o cnuse potentiol significant
schverse impact or add (v setual or potential foreseeable cemulative effects:
as a primazy instrement for environmental mannpement to ensure thal
negative impact are minimized, avolded or rehabilitated:

so that the scope of review is constant with the nature of the project or
activity and commensurile with the likely fssues and impacts: and

on the basis of well defined rofes, rules and responsibilities for key actors,

ElA should be underiaken:
4. throughow project cycle, beginning as early as possible in the concept

design phase;

with clear reference to the requirement for project authorization and
follow-up, im]uﬂing impact management;

consistent with the application of “best practicable” science and technology
m accordance with established procedures and project-specific terms of
reference, Including agreed timeliness; and

to provide meaningful public consultation with communities, groups and
parties: directly afTected by, or with an interest in the projeet and/or its

environmental impacts,

ElA should provide basis for;

i,

i

environmentally sound decision making in which terms and conditions are
clearly specified and enforced;

dusign, planning and construction of aceeptable development prajects that
meet envirenmental standards und resource maragement objectives:

an appropriate follow-up process with requirements for monitaring,

management, audit and evalution that are based on the significance of



potential effects, the uncertainty associated with prediction and mitigation,
and the opporiunity for making future improvements in projecl design or

process application.

Benefils of EIA include; -"‘:'.::,- =D
1. more envirommental sustainable design; : /{f“ = \
h. better complinnee with standards; i
. saving in capital ond operating costs;
d. reduced time and cost for approvals;
e, avoid later plant adoptions;
. reduced health costs; and

g. inereased project acceplance.

15 Impact Assessment Methodology

There are several approaches and techniques developed for evaluating potential impacts of
any projeet on the environment. - Some of which were developed in the early 19705 and
lean heavily upon approaches used in other spheres of environmental management
(Glasson and Chadwick, 1994). The Overlays techniques | Leopold matrix; Battelle
Environmental Evaluation System; and Peierson Matrix are among the most widely used

methods employed for impact agsessment,

The overtay technigue:

The overlay technique uses a series of tansparencies to identify. predict, nssign relative
significance to, and communicates impacts in-a geagraphical area. In this method, the
study area is sub-divided into convenjent geographical units, based on uniform spaced grid
points, topographic features or differing land uses. Within each unit, the assessor collects
information on environmerntal factors, through aerial photography, topography, Tand
inventory maps, field observations, public meetings and discussions. The concerns are
assernbled into a set of factors, and used to draw a regional map. Based on sories of
ovesrlays the land-use suitability, action compatibility, and engineering feasibility are

eviluated visually, in order that the best combination may be identified.

- T



eopuld Matrix:

'his method is useful as it reflects the fact that impacts result from intéraction of
levelopment activities and the environment.  Thus, Leopold Matrix is a comprehensive
hecklist designed for the assessment of impocts associated with almost any type of
onstruction projéet. One hundred possible project actions are listed on one axis, eighty-
ight human and natural environmental elements on the other. The Leopold matrix is also
wedd 10 present the tesults of an appraissl. Numbers representing magnitude and
{gnilicance, expressed on A 10-point scale, are included in each cell indicating where a
ikely impact is anticipated. Positive and negalive impogts ore identified with +" or -

ign, respectively.

tattelte Environmental Evaluation System:

Ihe Battelle Environmental Evaluation system involves the separation of human
woncerns into four categories namely, ecology, physical/chemical, sesthetics and
ogio- evonomics.. The method translstes the state of individual environmental
wrameters into arbitrary, environmental quality indices all expressed in the same
cale. For cach component, the Battelle system develops an index of environmental
puality, normalized to o scale ranging from 0 o 1, usiog a value function method.
“nch impact indicator is gih-:l:n ad the difference in environmenial guality between the
tates with and those without actions. Environmental quality scores are multiplicd
3 the appropriate weightings and added 1o give a tolal score of environmental

uality for each option under consideration,

Peterson Mutrix:

heterson Muatrix s o modified version of Leopold matrix, adopted: for the sersening
nd scoping exercise of this project, This matrix relies directly an the multiplication
wopertios ol matrices. An ordinal scale is used 1o evaluale individuol mpeects by o
g of assessors, and separate matrix layers are produced for physical and human
mpacts, The matrices are also multiplied to find the effect of tae casual elements on
wman enviconment while the resulting product is weighed sccording to the
tgnificance of the human impact.

[



CHAPTER THREE

RESEARCH METHODOLOO

3.1 Baseline Data Collection
The Environmental impact assessment on the Mega siation invelves eapture of Baseline
ecological, social and health conditions of the project envirenment. The Environmental
Assessment Document for the project was prepared using multi-disciplinary study
strategies including desktop reviews. The methodology ndopied in conducting the ELA for
the Mega Station (M3) is articulated as follows
n.  Preliminary activittes (entailing contracling, preparution, praject scoping,
literaiule review, ete);
b. Environmental baseline data sequisition, analysis and mterpretation;
¢, Impact assessment process (identification, categorization, and evaluation ol
impact significance); amd
d. Proffering mitigation measurcs {adopting industrial standard practices, project
experiences, elc);
Preliminary Activities
Preliminory activities in the EIA study included project initiation, development and
syhmission ol the project propasal for approval. The proposal contuined svnopsis of
the project and the gencral scope of the EIA study, the regulatery framework for
coriducting the study, objectives, baseline data requirements and essessment tools and
methads for the EIA,
Desktop/Literature Survey
Prive 1o field data gathering, deskiop/fiternture survey would he carried out, and this
generally Tnvolves consulting relevant lextbooks, rescarchi publications, articles, maps,
repint on previous environmental surveys’previous project as well as technical
presentitions relevant W the study area. This is done in order 1o oblain mlevent
beckuround infermation on the biophysical and social environment of the study area;
Results from desktop research would now be used w identify information gaps on the
baseline status of the study area and hence the definition of the extent of the field
myvestigation { data collaction, Further research would also be conducted at the end of



the feld data gathering exercise in order o compare literature information with

generated field data and for additional mformation on the study area.

* Consultation with Stakeholders and Experts

Comsultation would be carried out to solicit stakeholders” views on the proposed
actions. This involves engaging the stakeholders in o disfopgoe characterized by two-
wiiy- flow of information that ennbles the poténtinlly alfected popalation o contribute
information that might influence the decision-muking process in project design,
mitigation, monitoring and management plans, as well as the analysis of the alternative
approaches to be considered. Consultation would also be conducted with MNigerian
authorities with regulatory responsibility for environmental matiers such as the Federal

Ministry ol -Environment.

Impact Identificution and Evaluation

The cnvironmental aspects and impact ol the proposed preject that may interact
posilively or negatively with the environment during the construction, operation and
decommissioning phases would be identified at this stage of assessment.

Impact Mitigation

Mitigation measures designed 1o prevent, reduce or control the adverse Emﬁar.:t of the
proposed project activities would be formulated using professional judgment based on
previous project experiences, proven scientifie methods and sound engineering

proceices,

3.1 Baseline Data Acquisition Methodologies

The fleld investigation would be preceded by a reconnaissance survey covering entire

priject streteh 1o identify host commiumities amul smoothen sampling strategies. A number

¢l documents and [iterature would also be consulted as part of the reconnaissance survey

ol this study.

A, Migerin in Maps: Eastern Stotes. Ediled by Oftomata.(1975)

12



b, Natural Resources Conservation Council of Migeria (NARESCOM) (1992)
Report

¢. Environmental Baseline Studies for the Establishment of Control Criteria
and Standards against Petroleum-Related Pollution in Nigeria. Progress
Report No. 5 by RP] (1984),

d. Interim Report on Gully Erosica (Nigeria), an IDRC/CRDI- (1996)
Supported Project
¢. Environmental Impact Assessment of Atlas Cove Optimizution Project by

NNPC (1997)

. Digest of Statistics {1994), Federnl Office of Statistics, Lagos.

Ground Water Siudy and Development in Nigeria, (2002} Offodile

=

3.3 Field Data Gathering and Sample Methodology

The field sty invalves a comprebensive capluring of data on climate and meteorolopy,
air quality and noise, soil, vegetation, water quality, hydropeology, wildlife, socio-
economic and health assessment. Each of these environmental components is sampled in
sccordance with DPR EGASPIN (1991) (Part VIII) D (2) sampling and handling of
samples procedures.

Sumple Collection and Handling

This is carried out as far as possible in accordance with DPR (1991) Guidelines and
Standards (Part (VIII) D (2) (Sampling & Haedling of Samples)). Where logistic and
safery considerations preeluded strict complianee with the above guidelines and standards,
other proven, scientifically acceptable methods of sample callection and handling -vould
be used,



Laboratory Analysis

The inethods of analysis used are those specified in DPR Guidelines and Standards and
ﬂﬂtr intermational Analytical Standards such as APHA for water quality. Trace metal
“amalysis was done using Atomic Absorption Spectrophotometier duly calibrated using
standards.  Physicochemical purameters were determined vsing DREL 2000 HACH
Specirophotometer and Orion ISE Meter Model 7104, duly calibrated with standards, as
well as Flame Photometer. Other equipment required for the snalysis include pH,
Dissolved Oxygen, TDS and Conductivity meters.

Statistical Analysis '

Errurs in field data include those resulting from the instriment and those introduced by the
observer. With proper, sustained calibration of the instrument and the use of standardized
ebservationnl procedures, equipment errors are brought 10 acceptable minima.  However,
ether errors may arise from the method of sampling. Errors oflen arise from two-stage
sampling or sub sampling, or ‘even from the fact that the samples collected are not
representative -samples of the medium, There are also spanal variations of the same
medium, e.g, soil and water. Thus, it is necessary to determine the true mean and the
estimated variance among the number of samples taken, so as 1o establish o reasonable
level of conlidence in the results obinined, A good resull is obtoined when the varionee is

Within 5-10% of the mean {Gupta, [9%1).

Data Coding and Manipulation
ElA studies in most developing countries where religble datn banks are non-existent,
‘mvariably involve acquisition of large amounts of baseline data. To ensure preservation
of the integrity of data collected, data coding forms were used in the field in such a way
that field data could be directly entered into compuier dita shieets,
samples ire properly senled and labelled, Al dotn collected pre lobelted and information

siach as the following provided:

& ldentification code or sample number

b. Date and time of sampling

¢. Description of sample



e, WY,
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| Mﬂthﬂdﬂ of sampling

nd the Imemer. The data collected include vearly records of ruinfafl, memperature,
tive humidity and wind speed.

Ihe concentrations of the air quality parameters were sampled i st using Testo 350 —
ﬁhgﬂﬁ— analyzer. Ambient' temperatures were measured using the Testo 350 — XL
nalyzer and & weather tracker,

B et .
A SPER SCIENTIFIC Digital sound Level meter (840029 wes tsed to-misasiire the noiss
svel of the location. The equipment measures noise via 2 microphone probe that generates
'ﬁﬂﬂ upproximately proportional to logated sound waves, Measurements were done by
ifmy:thi[: the probe towards the dircction of the prevailing wind and readings recorded at
tubility

Soil and Water Sampling
denerally, the sampiing sirategy was based on a number of considerations. including
wbital type, land use, land/soil surface condition and weariness of certain featurss {o the

|3



et site. Hence, the following points were sampled:

| NNPC miega station site {Impact Point)

100 m and 200 m (East) away front the mega sistion
100 m and 200 m {West.} away from impact paint,

100 m and 200 m fI:‘Jmh] away from [mpact phint and,
100 m and 200 m (South) away from Impact point,

Soil Sampling Design

The soils of the study area were examined by choosing sampling points us stated above.
m soil samples were collected ot each site by means of Duichman hand soil auger
{Smith and Akinson, 1975). At each point, composite soil sumples were collected tp give
-Hwnmﬂw soil of the area.

Surfisce (0 - 15 e and subsurface (15 - 30 ) seils were collocted into plistic bings amd

E;‘_:_nuwm'd within 48 howrs 0 1the Laboratny for Physico-chimiond el hesivy metal

:-'im{;rsfs. The sumples were bulked and bagged separately in accordance with (Hodgsen,

ilﬂ'i'!:.'ﬂ. Soil samples meant for otal hydrocurbon determinations were wrapped with
aluminium foil and immediately placed in ice-cooted chests for storape and transportation

0 e Laboritory. On arrival i the Laboratory, the samples were also relvigermted wnil

i:_‘ﬂu tme of amalysis. .

Water Quality Study Design

I eollecting water samples, quality contrelfassurance (QC/QA) measires wene adopted in

‘secordance with standard procedires published by DPR (1991 FEPA (1991),

i O the spot (in site) measurements of physico-chemical parameters such as pH,
temperature, conductivity, Total dissolved solids (TSD) and dissolved Oxygen
using appropriate instruments {e.g. Dissolved Oxyuen Meter) which have been
properly calibrated hgainaa. standards.

h. Preservation of water samples at 4'C in cooler before transportation to the
laboratory for other lnboratory analysis.

v Acidification of water samples that were collecte! for heavy metal analysis,

16



with | ml concentrated nitric acid per Hire to preserve the henyvy metals inionic
torms and prevents precipiazion and adsorption.

i Fixing of waler smnples Tor the determination of dissolved Oxygen (D0 in the
ficld by the addition of C.IM magnesium sulphate solutions snd alkaline
solution of potassivm lodide. Water samples for determination of Biologics!
Oxygen Demuand (BOD) were wrapped in black polythene bags and <tored o
HPC for 5 days:

332 LABORATORY METHODS
:Sml Analysis

!.:iﬂ‘ anlysas s performed on suls-sumples of the alr-dried soll samples using muterials less
dhan 2 wom dinmieter of the ine egrih. Copcentrations are expressed on o diy weight basis.
The following physicochemical pammeters wene determined on o seil pll, electrical
'.:'I'.L'rnl:lul:ti'n'il:-u erganie carbon, fotal and mineral nitrogen, exchangeable cations, chloride,
Sulphate, moisture content, Analysis for heavy metals, M, Ph, Cr, Cd, V, Zn, Cu and Fe
were determined whole, those for il content (THC) were measured using fresh soil
mmples (Odu ef ef 1985), The description of the methods used for the different snalyses

erried out on soil stmples are as follows:

Mensurcment of PH
The soil pH was measured in 1:2.5 slurry of soil o wier using Coming pHl meter model
. The ph was determined by dipping the electnide into o 1:2.5 soil water suspension that

had been stireed and allowed 1o equilibrate Tor shogt | (one) hour.

Eleetrical Conduetivity (E.C)

The E.C of soil samples was determined and the filtrute obtoined gfter liltering the
sieipension wsed o ph detesmamation. The comductnilty bridee msed e 1he messurement
s the Lovibond Condnetivity Mol Type Uh-21 Bendpe Conduetivity was expressed

15 psfem,
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Nitrate

Nitete-nitrogen was determined in soll obivined by shaking 5S¢ of o representative soil
sumple with 50 mil of K50, Nitrnte-Mitrogen wis deternooed by the phenol disulphuric
:ncrd method (Odu, ef wf 1985),

:;Ei::huugc-nhln Cations

.'E._i-gt-mgeahlﬂ soiliuim, potassium, calelum and mugnesiuvm were extruncted with peutral
J:PH =T}y ammonium acetate extraction method by (Thomas, 1982). The filtrate was used
{for the determination of Na and K by flame photometry, while Ca and Mg was by EDTA
tiration method.

:;Iﬂllllpllalr
Sulphate was measured by turbidimetric method ising glyveerol and BaCl combination as
 described by (Odu, ef of 1983).

0il Content
The o1l contents (THC) of the soil wos determined by shaking 10 g of @ fresh soil sample
with 20 ml of toluene and the oil extracted was determined by the uhsorbance of the

extract at 420 om in a spectronic 21D spectrophatometer, 08l concentrations were then
caleulined.

Heavy Metal (Trace Elements)

Tm:_ge elements concentmtion Pb, Cr, V, Mn, Fe, He 2, Ni aisd Cd were determined after
extrection with HCL/HNO; mixtures. This procedure will relepse heavy metals tightly
boud i clay minerals. The concentrations of the metals were determined by alomic

.hl‘ﬁiﬂrpﬂinll spectrophotometer (Sawyer and MeCharty, 1987).

Water Analysiy

The smpling ood hondling of the water 5um|3h_'5 were carried out o8 recommended (DPR
Giidelines and standards, I‘jui}. l'o ensure the integrity of some unstable physicchemical
parameters, fr-site mensurements of pH, Temperature, Dissolved oxyzen, electilcal

senductivity mnd TES were ¢arrivd oot {0 e Beld,

i



- The laboratory analysis of their physico-chemical parameters was done |n keeping with
standurd practice specilied under DPR puidelines and stendards (1991} os well as
mternntionnl anolyticsl procedures and standord methods: for water amd wastewaler gquality
measurements. Investigations involving the heavy metal concentrations were carried out

using atomic absorption spectrophotometer . The exchangeable cations and antons were

measured using flame photometer and spectronic 21-D specirophotometer.

3.4 Socio-Economic Studies
- The methodology adopted for generating data on socio-ceonoimic parameters for this EIA
stily includes the followings:
Reconnuissunce visit to the study area;
b, Review of relevant literature;
€. Visit to proposed project site and neighborhood for administration of
guestionnaire;
d. Participatory forumiTocused group discussions (FGDs) and interactions with
stakeholders; and
e, Deployment of professional knowledpe and experience, as well as peneral

almervations.

3.5 Site Metcorological Data
Mean values of meteorological parameters including wind speed and  direction,
(femperature, pressure and relutive humidity were measured within the study acea during
airquality monitoring. Meteoralogical perameters especinlly wind speed and dirsclions are
knowa to contribute 1o levels of fumigation arising from emissions of pallutants into the
“environment. Wind speed and directions are the main factors that control pollutants
ransport. However, during the trunsport, the concentrations are diluted by diffision
| processes and depleted from the atmosphere by dry deposition, while, during rinfall the
Cpotutants can be washed out resulting in wel deposition. The spatial mixing volume
vatisble 1o pollutants in the air basin extends from the ground surfaee to the lop of the
(boundary layer. This is also dependent on the stmosphenic twrbulence at the time of
sampling.



B the results from the baseline data annlyses for the considered metearological
-a- are within the acceptoble limits; the detnifed discussion on the environmental,
lﬁﬂ health effects of the propased NNPC Mega Station in the study area is
ry. The following aspects were considered: identifying associned and potential
tal impnets of the propused project activities, predicting the charncteristics and
ide of impacts {direct, indirect, residual, cumulative, beneficial, shert term, long

become necessary to undertake an early und open process for determining the
‘of issues to be addressed and for identifying the significant issues relating to a
proposed action. It is important that the effective screening of actions takes place in

soverlocked, The determination prwhether or not an environenental assessment is 1o
prepared for u particular action should hinge upon the likely significance of its
Remitarmentsl impacts. (Poavy, 1985) identified two broad appronches o the
|dentification of such action and they include:

. The compilation nf list of actions, sccompanying threshold and eriteria
{which may include location characteristics) to help in determining which
actions should be assessed, and

b. The establishment of a progedare (which may include the preparation of a
s preliminary or intermediate environmental assessment report) for the
cise<by-case (discretionary) determinilion of which nctions . should Be

ssessed, _
To undertake this process, un assessment of the environmental impacts of action
should be made. Far this project, the likely significant potential impacis of the
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Cpropesed project on the ecosystem of sludy are derived from the following:

n. Knowiedge of the project activities, equipiment types and layout of the

project facilities;

b. The status of the baseline of the environment;

c. Findings of other EEA studies on similar projects;

d. Experience on similar projects and

e, Series of experl group discussion ond meetings.
The eriteria applied for predicting the impacts for this project on the environment
Wi

4. Magnitude — probable severity.

b. Prevalence — |ikely extent of the impagt.

¢, Duration and frequency - intermitient, short term, long term.

d. Risk— probability of serious effects.

e, Importance — value sttached to the undizturbed project environment,
The sereening of the project nctivities Indicate thit clearing of vegetation, dredging,
ransportation of materidls 10 site during construction phase, presence  of
infrastructure during operational phase pose a threat to the biotic and abiotic
components,  Most of the adverse effect will come from construction phase
involving the installation of mega stations and dredging. These impacts are expected
o be short-term and shall cease with the completion of the construction phase.

lmpacrs frovm operational phase are expected 1o be lonyg term.

The socinl components-are expected 1o have bepeficial impacts like the recruitment
of labour foree, which will increase income and inject o sizable amount of cash into

the Migerian ceonomy,

The main environmental eoemponents that shall be significantly impacted are water
squality, ecology, fisheries, wildlife fun, bealth amd safety of workers, The impact
iadicators are delined and sdopled so as w identify petentlal environmemal impacts,
Impact indicators are the easily observable eovironmenial compenents, which readily

indicate changes. The impoct indicators uged Tor this swedy are presented in Table
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Table 3.1

Environmentel Components ond Potentind Impaet Indicators

Environmental Components Impuct Indicator

Temperatore, Rainfall, Relative Humidity; wind

—pmm

------ 2 ——— e =3

Air Queality | Particulate, NO, SO, C0; CO, VOC,

Surface water Characteristics Dissolved  and  suspended. Solids;  Turbadity,

Euthrophication-and Toxicity

| Ecology/Hydrobiology Species diversity, Abundance, Productivity, Yield

Soil/Sediment Characteristics PH, Heavy metal concentration.

The scoping of potentisl impacts. involves identifications of interactions between
project activities and envitonmental impact indicators.  This stage of the impact
assessment process simply gualifies impacts as beneficial or ag adverse. Ranking of
the potential impacts at this stage |s done on & seale of | to 5 and the interpretutions

spre 4y foblows:

= Very low impaegt
== Low impact
= Moderute impact
High imipact
= Very high impact

= R o U o T T
1]

- Positive impavt
- = Negative impact
The ranking, relative to recovery period was as follow:

Transient A Tew hours to some days
Short term = 6 months,

Mulivnm fr 12 memths

Lanst [eim = 12 Munths

Very long/permuanent <5 years

The identified and evaluated impacts are further chameterized bused on their nature,



duration and other charactenstics on the  varous ecological com
environmenl as follows:
a.  Bepeficial Impacty (1) — These are impecis that would produce positive efleet
on the biophysical or socio-economic enviromment.
b. Adverse Inwmj'rr (A) = These are impacts thal are not beneficial but
detrimental to bigphysical and socio-economic environment
¢, Time (duraiion) of Impacts (T) — lmpacts could be characterized as long-term
{LT) or short term (57) depending on the duration.
d. Direct impacts (D) — These are impacts resulting direetly (direct cause-effect
consequence) from g project activity.
¢. [Tudirect Impaets (1) — These are impacts that are at least one step removed
from a project uctivity.
£ Cumulative Impacts (C) - These arg impacts resulting form interaction
between ongoing project activities with other activities, taking place
simultancousiy within the project area.
8. Residual Impacts (R) - These are impocts that would still remain after

mitigation mensures hove been applicd.

3.7 Risks and Hazard Assessment

The term risks and hazards are often used interchangeably. However, from a technical
point of view, they are different. Hazard can be defined as the set of inherent properties of
a substanee, which, under production, usage o disposal condition, makes it capable of
causing adverse effects to orgonisms or the environment, In other words, It is the
possibility of a toxic effect manifesting upon exposure. On the other hund, risk is the
expected frequency of oceurrence of a harmiul event (death, injury or loss) arising from
expusure to-a substante under specific conditions. Thus, nsk is the probability of haeard

BCCLITI I,

For nsk analysis purposes. chemicals which are of concern include those that: cause

itreversible harmiul effects, e.p, carcinopgens; e phsorbed through the lungs or skin; have
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ar EXPOSUNE response n:luliun:ih'r.p which is not well defined; hove sipnificant Oceupational

Expostire Limils and have poor warning propertics

sk dadressed meludie potential effects on e terestvial ! air environment as well as
healih effects on the local population of the arcas witected, This has differed from the
---u releases from the pther impacts, and mitigation was dene by feeusing on the

potential non-routine (scute) events, which may be caused by human error, extréme

TS

comditions or other phenomena.

The methodologies used 1o perlorm a sk assessment study for the project include the
tollowing:
[ HAZID (hozard J-|I-|:rLL1 fication) analysis

0 HAZODP (hazord and operability) analysis

=

. Fault Trees or the similar Cause and Effect Dingrams

U Event Trees

“The qualitative analysis for this study was carried ow using the HAZID technique. It
E:_'qhnuld b poted that the HAZID anulysis &5 similar 10 preliminary HAZOP study, which |s
~usually carried out during the early stages in a project |ife, The busie ¢oncept 15 to take a
l:lme ook at the process and to quastion every part of il to discover what devintions from
‘the intention of the design could eceur, and what their causes nnd consequetices could be.

The fallure maodes and effiscts analyses for some process compoenents were alse carried
ut,

371 Hazards and Effects Management Process

The approach adopted to describe the munngement of the acute hazards that have been
Identified fior the NNPC Mega station project is consistent with Proponemt’s Hazards and
‘Effects Management Process (HEMP),



:'::'-' WP Process

e Haznrds and Effects Management Process (HEMP) is the name given to a structured

methodology for nssessing hazards and associated risks where the focus is on health,

- What are the hazards?
- What coulkl go wrong?
- How likely?

= What consequencs? Le what is the risk?

= I3 there a better way?

- Controls adequate’?

Consequence lmied?

- Recovery adequate”

Hirgards and Risks
The HEMP structured methodology sims 1o séeure awareness of the relevant hazards and

4

F monages the associnle risks.

[.j hazard iv a “potential to Form
- By recogmizing and preventing that potential being realized harm would be avoided. Thete
- are many hazards and nssociated with each hazard are risks,

q': |
s

(1 velihood x Consequence). i
- Rask #ﬁ:ﬁn‘unn of the likelihood, or chance of something going ﬁmm&me severity of
“the pozential conssquence or Duteame.

Migmnnq“mupul il oo 7|u||,j{“||||_|l Beebprnd aepin T comdeipuieieos hat Svanlidmeaoriss



120 o varying degree on severil of the broad risk lypes. For instance, a loss of
inment resulting in an oil spill whilst being primarily an environmental risk ean also

ekt 10 asset damage and loss of life,
plication of HEMP -
er 1o provide additional structure to HEMP 08 well as 'Heazard ' the key terms used

icated in Table 3.2 while the way these teems relate 1o each other is illustrated in

i 3.2t HEMP and Hozard key terms

arardous (or *Top™) Event: The release of the hazard ep Loss of
containment Loss of control, e.g. collision
impuoct '
Something that may cause release of the
hazard e.g. Over pressure (causing loss of
. contaimment) Fog {causing ship collision}
Threat Rarrier A protective messure o prevent the threat
i from  releasing  the  hozard, eg
COverpressure  process  control  systems
Rodar and audible warming devices for
vessels o
The development of events following the
Top event such those things gel worse

alation barriers (or controls) Proteclive measures in place to prevent or
mitigale escalation
MEe3sures Measures in place to  efficiently and

elfectively re- establish control and make
= | gond uny damage that may have occurred |
Patentinl Conscquences The rmge ol possible outeomes resulling
frvm o potential Tep Evenl. Potential
outcomes will mnge from ‘none’ to Sworst
case’, Ezch outcome is asseciated with a
*scetuirio”, Outcemes also take into account
Recovery Measures.
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Fig. 3,1: Relatianship among the HEMP Terms
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72 Environmental Risk Assessment
ertaii hizards have fsks assoviated with them that will impact on the environment. The
et Jeading 1o the release of the hazard thal give o potential to harm the environment
-. b grouped into two eategories:

Chronie: Continuous or odcasioml releases or bmpacts that is inherent in the operations.
-_ 1releases or impaets can be minimized but are invariably o fundamental necessity of
A process oF activity given e state of weehnology today, Threshidd values are set for

fich thie elfect is deemed w bé tolerable tor the eavisomment, Threshiold excellence

fargets are normally zero,

Acnter Relenses or impucts 'due 1o sceidents o ieidents (e spills, fines ete, ). Here the
BT i i s
Whatst e potential ympsicts oo coch type of relewse moy be sunilar, e pethosd of Tisk

manggement for each type differs. Over the lifetime of a projeet, the cumulative affects of

Environmental effects (or impaets) include:

li
2
L
u
¥
E]
n

s

Envitonmental hazards are ks seen us subsiances Or activities with the potential o cause
these effects whether they are:

L Benelicial or adverse

Harm to living resources

Damage 0 human h_ﬂllth

Hindrance to other activities

Impairment of quality ['n.r use

Reduction of amenities

Damage to cultural anc heritage resourees

Dumage to physical structures



Short ar long lerm
Temporary or permanent
Direct of indirect

0  Local or strfegle

373 Residual Risk and Tolerability
As 4 project develops several nctions arc taken to reduce risk such that it is only the

A
X

rexiduce! rixk \hal must be managed. s process is show in Figore 3.2,

===

Fig. 3.2: Residual Risk

r,ﬁ:a:d:ual risk levels tend to be regirded. as tolerable “or tolerable but should be reduced
“and' intolerable. Onee a risk is deemed tolerable it must be managed through
maintenance of proper controls end normal precautions supported by the HSE
Management system and HSE (Safety) Cascs.
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‘environmental quiality throngh design alternatives, scheduling or other means. Mitigation
-

Ay be n the form of avoidance {alternative action taken to avoid impact); compensatory

ent of money or replacement in kind for losses or recrention of lost/damaped habitat.

e mitigation requirements and mensures foe e fduntificd Impacts (significant and
odvierse) of the proposed project were penerally bised on the associoted «Teet 0 the
envirenment and human health/safery. Variows instruments snd techniques are devised to
manage the identified impacts in the various phases of the project. Besides, the control
echrology emploayed ineludes the following:

Formal Cantrol; This iovolves the applicaiion of documented policy, process. or

procedure in mitigating the impacts of project activilics,

Informal Comtrod: This involves the application of sound judgment and best practice in
mifigating the impacts of project activities.

Physical Control: This involves application of physical processes or instruments (e.g.
pegs. fhigs, sipnposts eted) not necessarily requiring any specinl technology, in order 1o

mitigate the impacts of o project activity.

Aveldonce: This involves the modification of plant, designs or schedules in - order to

prevent the occurrence of an impact or impacts,

Training: This involves personnel awareness in specific/specinlized areas: Also, in line
with NNPC S & E pu}u,;..r u!‘bund environmental practice, the Environmental Management
Plan (EMT) of the NNPC Mega Station, project was designed in aceordance with FMENY

s FIPR specificntions,

Eil



39 APPLICABLE ENVIRONMENTAL LEGISLATIONS AND STANDARDS

Rt

fhe summory of Legistation converning development, planning and  environmental
. Th]} utilised in this study included; -
L FEPA {(Now FMENY) National Guidelines for Spilled Oil Fingerprinting (Act 14
of 1999) |
¢ The Mineral il {Safety) Regulstions (1 963)
Petrolewm { Dritling andd, Production) Regulations ( 1969)
Forestry Law CAP 51, 1994
Regulations for iatdusﬁul sufety (Betr. SiehV), BU Begulation (2002)
Technicnl regulations for Tammable Hguids (Tin/RbE 207, {2002)
g Regulations for the transport of hazardous goods on the Rhine. (ADNR) (2003)

R

™

310 Statistical Analysis Based On Variance and Error Estimate

Biror and variance in feld data include those eesulting lrom the instrument, those
Viptroduced by the ebserver, amd method of sampling are analysed statistically, This s
'_' weary because wo-stiape sampling or sub-sampling wed in s study i prone o
Cervors. Therefore there i need (o detenmine e froe mcin and estimate voranes ainong the
‘number of sumples taken, so as o establish n reasonable leveel of confidence in the results
‘phinined. However, a good result is obtained when the varlance is within 52199 of the

meary, The ervors wnd variasice were obtnined using the folowing relevant stutisticnl

eyjlations:
>
Mean [ X)) = 4=h— {1}
n
E [_f‘ _';'}J
Vartance (g) = +=S—n— (2)

| ' al



‘Mean Square Error [MT} = JI'N—-

| L ke
Mean Absolute Deviation (MAD) = = =
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x, 1, Noare data points; sizes of sub-samiple and sumple respectively.




CHAPTER FOUR
RESULTS AND DISCUSSION

:'__.I_s:ml!; ablained are discussed based on the analysis of environmental haseline dats

ed, assessment of associated and polential impact of establishing a MEGA station in
environment, development of mitigation mensures and alternatives, and environmental
‘management plan.

4.1  Analysis of Baseline Data

j hogeline daty analysed are site metearologival dole. Other meleorologicnl pammeters
dralvsed include rainfinll, wind speed, wind speed divection, wmporature, pressur, relative
:'--u whity, stshine, air guality, :um] nise level,

ible 4.1 shows the results of the meteum!ugicnll data measured during the field sampling
'. dry and wet seasons. These records are similar to those obtained from the Mational

Metearological Agency for aboyt 10 year period i the study urea (Tables 4.1A-H)

Tuble 4.1: Averapge Meteorological Data of the Study Aren
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| Dirrrdion {indaj ' Huimsdility | %) Pressure
[inenilig)
DY WET DRY WEI BRY  WET DHY WET
1 BRY WET
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a7 07 55 |
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L1 Rainfall Data

ape rainfall measurements for |0-year in the study area are given in Table 4.1 A,

danfall us in o typical tropical climate 15 generlly high with an average of betwesn

and 300 mm per annum, based on historical records.

i '. 4.1A: Avernge Rainfall Measurements for 10-Year Period in the Sludy Area
RAINFALL (cm) i '
JAN [FEB [MAR [APR  [MAY JUN JUL [AUG [SEP |[OCT [NOV IDEC '
W6 125 722 [1159 [3615 3392 (384 |3816 (4609|2924 [267 [15F |
ol R X 68T (2384 252 3953 550 502 5732|223 I.5 {Teaice

.- 0. 215 [309.8 15-12.'} S04:8 18119 (3 |[22s 2625|1374 [287
(46 |00 A7 [1as (2537 2G4 2EEO ((G6Eks [2saz2 ez [1Ze oo

B89 0.0 (730 |11E7 (1615 (%67 (3183 13703 |30%7 |09 [3545 (1005 (00
WP (B0 [F32 (3542 W73 [391.8 (3827 3564 (344 [2465 (1165 |55
55 |62 064 1722 (1408 [385.4 [301.7 [3487 |[430.8 2134 |226 [144
170|604 [241.7 2856 (1963 (3905 [1315 [2035 724 409 (00 [on
916 (1369 [733 |278.1 |2774 |4303 (3792 4764 (1238|306 (281 |60
T35 |32 1733|1630 235y 12404 (1854 (3000 [R2E9 30 [0 1.3

358 [SB4 (1026 (194 (4698 367 |260 |I02.4 [232.9 (1998 [13.9 [Trace

--------

|

41,2 Wind Speed and Direction
'H"'uﬂ aets a8 o catalytic medivm lor physiologieal and other processes and events in the
ecosystem. Prevailing wind direction in the study area is the South and South Westerly.
There ure few instances, especidlly during the dry season when East and North Easterly
winds were observed. Records indicate that the uverage wind speed In the study area
ranges from 2.0 - 5.3 m/s {'[":LIJ!:&F 4.18 & C).

|

However, the prevailing wind direction nbserved in the field during the carrent study was
i the Sauth-Ensterly (SE) dirddtion with relutive sveroge speed of 1.8 mfs and ranged
from 1.2 10 2.7 m/s in the dry season. The wind speed ranged from 0.8 1o 1.2 m/s with a

mean value of 1.0 in the wet season.



Table 4.1B; Mean Wind Ep;:v:d Records in the Study Area

WIND BPEED (mys)

“IYEAR [JAN [FEB [MAR |APR ' |[MAY [JUN [JUL [AUG [SEP |DCT |NOV |DEC

[pax 120 a6 14 . RN R 4 ) ke e B e 25 25 EE.E 2.3 2.6

s 3. 7 340 28 ¢ L Sl 23 i) ;:-5 28 22

o 27 [27 32 |33 K T T 12t 20 (28 27 |32
e 43 41 [4.9 |48 42 |40 3 (49 (27 26 |27
15 33 F5 4.5 iy 34 jA0 i3 4.0 |40 2% 2.9
| 3.6 4.0 3. L A =y Tl L 2. 4.0 |44 ok 24

mer 130 4.1 33 R 34 = Ll £ 3.4 £33 B 1.8 4.3

Ll E R 41 4.1 iR 35 17 |34 3 R |26 31 4.6

W3 3.6 i3 ii R 38 18 [58 3.7 34 Bi 2% LI

]| SR 33 T4 29 43 kPl LB 37 29 B3 2.1 34

Sererare . Notioreed Medeirologival dgevicy, Lugos
Table 4.1C: Prevailing Wind Directions around the Study A

WIND IMRECTION

VEAR [JAN |FEB |MAR [APR |MAY [JUN [JUL |AUG [SEP [DCT NOV _[DEC

995 W W Jsw s S W [SW W W W W |KE
1996 W INE W ISW  iswW 5 s [sw  lsw sw  sw B
1997 INE [NE W [8W  [SW [SW [SW  [AW  [sW [SW  IsW [W
998 INE [SW |SW  [sw IS W W [sW jsW BW [w W
1999 |W__[SW _|s 5 5 5 |8 § |sw [ SW_|wW
o [NE [sW JSW [SW  IsW [sW [swW [sW [sW Isw Tsw [NE
0l |SWOINE [SW[SW O ISW O [SW O [SW [swT O JSWOsW ISW O [NE

002 [NE [NE  [sw [sw Jsw [sw [sw 5w [sw lsw [sWw  [E

003 [NE |[NE  |SW  ISwW | (W SW (W W 5w [sw 5w [E

W W 5 a5 5 s 5 W 5 & 5 W

Soree; Nottonal Merearologivad dgency, Ligios

4.1.3 Ambient Temperature, Pressure and Relative Humidity

Generally, the study area has g humid, semi-hot eguatorial climate with adequate
sunshine distribution. The recorded average lemperiture is between 19.2 - 36 °C,
However, average ambient gir température recorded vyer the sampling period ranged
from 36.0 10 42.0 "C with an average of 38.7"C in the dry season and 3| 10 38 °C
with an average 34.5 °C in the wel season, Such temperature differences are
responsible for the generation of turbulence necessary for transport of pollutants, in

combination with pressure difference, which directly affect the mean wind veetor.
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Tables 4.1 ond 4,1E show ihe maximumn and mininum temperatures for H-year

preriod sround the study area.

.:'_l'nllle 4.1D: Maximum Tempreratures Tor 10-Year Period around the Study Area
| ]
Thaax |

S s —
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Table 4.1E: Minimuwm Temperniure Messurements for 10-Year Period around the Study
Aren
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The daily svernge relative humidity in the study ares was gepera
between 60 - 90%. The relstive humidity Llu1;ing field measurements ranged from 32 to
47% with an nverage of 38.0% in the dry season and 43 to 66% In the wet season with a
mean value of 55% (Table 4.1). The atmospheric pressure ranged from 744.7-
:'Hﬁr.ﬂmm.*l-lg with & mean of 745 5mm/Hg in the dry season and 748.5 to 749.3 mm/Hg
‘with an average of 749.5 mm.-’Hﬁ in the wet season {Table 4.1).

Table 4.1F: Average Monthly Vapour Pressures around the Study Area
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able 4.111 Average Sunshine Messurements nround the Study Area

| SUNSHINE HOURS
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. l 4 Air Quality and Naoise
The wet and dry season’s results of fm-sitn air quality studies of the study aten are

It Table 4.2,

4.2 Adrquality Mensurements in Study Aren
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Suspended Particalate Matter (SPM)

Suspended panticulale matter (SPM) is o complex mixture of organic #nd inorpanic
, Stibstances, lght materials: usually dust, aerosol uml other partiches found suspended in the
atmisphere, and earried amund by the wind,  Ambient cobcentration of SPM above o
daily average of Tourly values of 250 jp/m’ Tty cause or ageravide respiratory problems
(suwyer and McCarty, 1987). Excessive concentrutions of SPM and S0)- are associnted
with muetality, morbidity and pulmonary difficulties. in the study urea he SPM was |ess

thaes .01 e/’ in all the poinis;

Valatile Hydrocarbon Compounds

Lhigmmie: compoiids comprise hydrocarbons md ofher substances. Muny ol them ore
rective in air and have considernble environmentul niwd health implications, The most
abupdant Volatile hydrocarbon is nethane, 1 hey are ull suspected carcinogens. They may
also irritzte the eve, throut, lungs, and inhibit plant growth. Their sources may include
emissions from refineries, combustion idustry, vessels, land filling, solid fossil fuels,
natural sources, ete. In the study arca, volatile hydrocarbon compounds were below

detectable limit as at the time of field investigation,

4.1.5 Nodse Level Masurvments

A detalled survey of ambient nojse levels was cm.'riu.-d out it the Awka Mega Station site.
Table 4.3 compared the nolse levels ohtained during the drv and wetl seasons sampling
with FMEnv and DPR statutory limits, The noise levels measured ranged from 48.2 dB
(A) 1o 67.6 dB (A) with an average of 54.6 dB (A) during dry season and from 60.1 dB3
(A) 10 69.8 dB (A} with mean value of 65.9 dB (A) in the wel season, The recorded noige
duta are within tolerable Hmijts of 80 —90 di {A) specified by FMENV and DPR
guidelines.



e 4.3 Noise levels of the Study Arca,
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Ltv, Summary of Resulis

¢ sunary of 1 posttlis a0t i il dv gy vitliws ol the crwirpnmentl
seline i are presented in Table 442 while the summary ol the results of the mewn snd
wdard devistion amalyses of the envirommental bascline data, on mutearological
mmeters eonsidered, are pregented in Tuble 4.5 The evaluation shows that the
reentage of the variance andfor errors {deviation) Tromt the mean is not mone than 10 %

werage basis (1able 4.5)

shie 4o Maxnmam ad Average Valoes of the Parmclers

rameters Maximam Values ['hvm-ugu PMermissible Value
mpersine 6 363 |40C

ind Speed 5.3 |33 4. 5m/s

APOUT Pressure 31.8 29.51 F0mPa

dlative humidity O 635 | 10% -
ntall 5732 Jlﬁg:‘m T 305mm o

e level | |98 70.2 | 000 db (A)
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able 4.5: Percentage of varinnee and errors from the  mean results.

aramelers Varianee/mean | SIVMean MSE‘mean | MAD/mean
(%o} (“o) () (%)

emperatiire 0.9-7.7 2.0-4.8 077 1.4-2.9

Vind Speed 46-75 - 4.6-7.5 -

apour pressure | 0-1.9 0-2.6 0-1.9 012

elative humidity | 0-5.3 0-2.9 0-5.3 0-2.8

ainfall - - - 0-10

nise level - 9,1-10 - 7.9-9.4

I shoows that mstallation of a Mega Station in the sty area is possible. The installation

sl and fhe effect on the enviroment will be mirimal. The procedure for the arrors and

arlance calculations s shown in Appendix 11 Then assessment of associated and

Memial impact of establishiment of 8 MEGA station incthe study area is oecessary based

1 fesiles Trom the baseline anolyses.

2 Associated and Potential Impacts of the Mega Station

develioped checklist ol the associated wnd poteniial mpucts ol e SREC Megh

b proect activities s presentod m Lable J06

able 4.0 Associated and Potential Impacts of the NNPC Mega Station Project Activities

{ Phase Envimnme_nml Aspect
sation/Pre- L1 Destruction of vepetalion a1 the base camp and project site
uction phase | . Ecosystem fragmentation and habitat destroction

Gl il WilkIiGe srinke stlack

¢ leariag {

Estublishmem of
hose camg

Fransportation of

Eguipment sl
pterials
Recrutment  of
local labour

faad treflie occident
Traftic jam an local roads due 10 movemnent of heavy duty truck
Hatwplonddestitcton ol power cables crossing romds
|| Emission of combustion engines exhoust pases and noise
Ll SoilAwater contamination from spilled oil/fuel from storage facilitias
1 Land taken for temporary base camps and restriction on land use

U Influx of labourpersunnet into hest communities and  resultant

—
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increase in population,
L Conflict with native cultures, traditions and lifie styles
11 Confliet between host communities especially youths arising from
recruitment ol loen lnbour
Brabwn B o aol abisinces v e Vo i
Precresne el e siwe Gl didestoocture
Employment spportmitics for members of Tast COTINITit s
ruction Phase Tncrensed 1rTic B Tocal nnds B 19 consiraction scivities -
Excavation/bury ing Obstruction of imfiie by construction eqiipment af rosd crossing
Ir::l-_lk_:'m{lr"mm"mf Soll/water contamination from spilled oflfuel from storage [aciliries
Tmnl.qu:.rl af Peesomnel ingary feom welding homs
utidergroum Persennel injury/death resulting from malfunction and mal-opeération |
fanks of exeavalor'crnes ot
Welding and | Soil erogion and run of from exposed soil
::;L“ﬂh;;“‘mh B Ecosystem Ragmentation and habitat destriction
Backfilling Moise nuizance to wildlife
Piintiris Increase traffic flow and cnng::s:i:}nq
Stimulation of local economics within the host CoMmmunities
(increased demand for food, fuel and other poods in local mitrkets)
| Pollution from solid wastes (serap metals, packaging materinl, paint
eans, e,
Sewnge contamination of soil/grdondwater
ional Phase - Water'sail pollution, resulting from disposal of wastes =
Product 11 Fire and explosion hazards associated with leakages.
Transportation Il Incrense restrietion an land ase|
Prodiscis Traffle conpestion arising frimm vehicle secking 1o buy prodicts

Storage/Loading especially during searcity

Siale ol prodiets

) Froreased rey v will acerne i A Availabifity anid sale -
10 public rereased revernme will acere 1o Miperin from a Aitabifaty mmd sale r-I“‘l ;

presliicts

Mabmtenzre P

Stirmnlation of Jocal seommmy e Triceemsed P P e

1 {
Creiation ol cmiplowmiens amd skill ACIHEITT opportonilies i
Migenians especially members of hasi communities

nment/Dee- Environmenital pollution from abandened metal SCRAPS, Squipment, |
sioning machings ctc.

Risk of injurics to |ocal peoples from  abandoned equiprment,
machines, eic. '




4.2.1 Characterization of Impacts of the NNPC Mega Station Project

The results of the characterisation of identified and evaluated impacts of the proposed
mega station project besed on their noture, duration and other characteristics on the
various ecological components of the environment are given in Table 4.7. These include
Beneficial Impacts (B), Adverse Impacts (A), Time (duration) of Impacts (T}, long-term
(LT} of short term (ST, Direct impacts (D), Indirect Impacts (1), Cumulative  Impacts
(), Residual Impacts (R}, The definitions of these impacts have been given in Chapler
Three. The results of the oggrepate potential impact cvaluation are summansed i Table

4.5,

Table 4.7: Associated and Potential Impacts Characterization using the Leopold Matrix

\

method

\ssociated and potential Impacis Impacis Characteristics ——:I
B3 | 34 C B A T

Load traffic accident X X 5T

'raffic jam on local roads due to movement of heavy duty | X X aT

ruck

disruption/destruction of power eables erossing roads X X LI

mission of combustion engines, exiaust pases and poise | X X 1 14 &1

ilfwater . contomination from  spilled oilffuel from X |'X 5T

torase fneililies

ard take for temporary base camps and restrietion on | X X LT

and use

Jestruction of vegetation at base camp site X X 51

“onflict between host eommunities: especiaily  vouths X X 5T

rising from regruitment of local labour s

conflicts with native cullures, raditions and life-slyle X = = X S81

“hanges in  public health due 1o workers  influx X BT

proliferation of 8Tls) i

ncrease demand on social infrastructure X X 5T

‘mployment opportunitics for memberm  of  host | X X |'X bl

ommunities

Nildiife (snake) amack % % | &%

ncrensed traffic on local roads due o construction | X X | X 5T

ctivities L

‘ersonal injury/desth from malfunction and maloperation | X X X ST

 excavitor/crane elc

Jestruedon of tralfic by construction equipment at road | X X X 5T

rossing '

cosystern Tmgmentation  and  hehilnt destruction | X b X 5T

specially at the peoject site i 4* Ve L]
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Iemsmn and rnun=ofT from exposed soil | X RS al
ve nulsance to wildiife from internal combustion | X X ST

nes

E’sum::m nocturnal wildiife from electneity Hght ‘ ';:-E_:__ A 5T
mulation of local  economies  wilhin  the  host | X al

rmumitbies {increfsed demand For food, el and ather

ts in Incal markets) Qb

uced secondary developmesnt {squatier seitlements) in X ST

surrounding drea

lution from solid wastes (strap metal, packaging | X X ST

erial, paint cans, etc) B

flic congestion due 1o increassd number of prodoct | X 5T

er especially during searcity = A

age contamination of seil/groundwater X =18

ierfsoil  pollution, resulting  from  disposal  of X 3T

tefspent oils

: and explosion huzards associated with leakages X X ol

reased restriction on land use X X LT

ation of employment and  skill  acquisition |-X 8T

ortunities for Nigerians especially members of host

ImLmities

iblisament and implememation of community and | X LT, |
astructure development programmes ';

ironmental pollution from  abardoned  equipment, | X X §1"

thines, etc.

k of injuries to local people Trm  abandoned | X X T

ipment, machines, etc,




Table 4.8 Agpregated Potential Environmental Impact Evaluated for the Mega Station Project

Ranking of the potential impacts at this stage is done on a scale of +5 (high impact) to -5(low impact) using the Battelle
Enviroomental Evaluation System method.

Project Activities

Excavation
warks

Sie

praparation

Underpgroud
Tank laying

Crperations!

Mainlenane

Materials
transport

Accidental
Lealks

Cinseous
Emission

Community
[Development
Activities

Enwironmerntal

Component (x)

CLIMATE/METED
ROLIWGY
Temperature

Raindnll

Hinmidity

M.AL

MN.A

M

N.A

N.A

N.A

AIR QUALITY
S P

Cox

VO

Bl ok B

-1
-1
-1
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SURFACE WATER
PHYSICO-
CHEMISTRY
Turhidity and solids
1] and Grease 4 =] =3 =3 -] =] BA MA
Toxicity 4 P

4 2 il 3
SOILSLANDUSE
R[II 2 =] =3 =] M.A =] . MN.A MN.A
fertility/Productivity | 3 =3 <3 -1 MA N.A | N.A M.A
Scil Erosion 2 M.A &1 ML M.A | MLA MA
Land tnke .
VEGETATION/TE | Z
RRESTRIAL |
ECOLOGY
Diversity&abundance | § B | =2 LA 2 =32 -1 M.A
Forest Resources £ 3 2 MA |2 -2 -1 M.A
Habium 5 =3 3 LA 2 =2 -1 MN.A
Produetivity 5 -2 -2 N.A i3 -2 -1 N.A
SOCI0- ‘|
ECONOMICS &
HEALTH ‘
1"ﬂ'pl.l|3:'|-lrﬂﬂ 2 -1 -2 MLA MA M.A MA M.A
Educatlon 2 N.A NA N.A |+ N.A NANA +3
Income/COcoupation ' 3 +4 +3 . # H.A =2 +§'
Health and Safety Fi -1 -l -3 | +1 -3 M.A +4
Inlrastructuses 2 +2 4= oA | M.A -] +2

e

ii-'l-#’*ﬁ




4.2.2 Summary of Potential Impact Evaluation

The proposed NNPC Megn Station, Awka project has been evaluated and some of the identified
project activities, which could adversely impact the environment in the area, are transportation of
" equipment and materials, underpround tank burying (trenching, backfilling, etc), operaliens.
maintenance and abandonment. The evaluntion of the irrtp":l:zi I:Ilfﬂiesc praject activities on

the various environmental components is presented in Table 4.5,

Although some of the project activities shail adversely impact the environment, the impact
shall be insignificant since these activities shall be carried out only at the construction
phase of the project that will be for a very short duration. Consequently, these adverse
impacts will be localized and transient, In addition, mitigation measures have been

proffered, to eliminate or reduce these impacts 1o manageable levels

However, the long-term impacts from the project shall be beneficial. These include
ncrease business activities, uninterrupted availability and distnbution of petroleum
products, employment opportunities for skilled and unskilled fabowr and community
development activities. The impoct from these activities shall be significant, long termed

and beneficial,

4.2.3 Detailed Description of Associated and Potential Impacts
Some of the dentilicd potential Eoviconmoental, Health and Social impacts of the projec

are deseribed as Tallow.

Impact an Ecological (Natural) Environmental and Resources Utilization
The results of ecological environmental and resources utilisation components based on

biodiversity and wildlife, vegetable destrection, and disposal among others are considered.
Biodiversity and Wildfife

Biediversity impacts will be minor since there are no endangered wildlife species (as histed
by IUCN or Decree 11 of 1985} found in the study arcas.
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Noise and vibration from the land-clearing machinery will also frighten wildlife around
the site. Also lights from power supply systems will adversely affect nocturnal wildlife in
the project area. The impacts due to noise and vibration will be temporary while the « ¢

Ve o

impact from light will be permanent. l

Desiruction af vegetation (medicinagl, econamic and food)
Clearing of vegetation for the various project fucilities could result in the destruction of
indigenous plant communities in the proposed project site. This will lead to the loss of

economic, medicinal and food erops.

Disposal of Cleared Plant Material
Clearing of vegetation on the project site will generate a large measure of debris and
refuse. No impact will be serious since the local commumities will dispose of the debris

through composting and fetehing of fuel wood.

Increased nuisance from dust, emissions, noixe, vibrafions efc.

The use of heavy equipment Tor construction and excavation: activities could geperate
nuisance in form of dust, noise emission and vibrations. The noise from these activities
might impair hearing. Emissions (5PM, CO,, 80, and NOx)} from oconstruction’
excavation equipment could impair air quality. The noise level would be highest in areas
where heavy machinery i being operated, but it would fade ofTf with increasing distnnce
from the construction site. The workforce and nearby communities could be exposed o

these nuisance

Increased Soil Erosion.

The use of heavy construction equipment and machineries will impact on the soil quality
while the removal of vegetation cover will expose the soil to water run-aff% thereby
ingreasing the chances of erosion in on area that is already prone to this environmental

problem, |
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earing/preparition will lead w the destruction of trees/forests and, therefone. the
stinn of hahitats for bivds wond animaols, Stripping of topsoil for campsites, nudilar
modation, ete will reduce vepettion cover, decrease iranspiration and affect the

Jimate.

nereased raln ron-oft, eresion can lead to sccomulatinn of silt in bodies of water
strient eveles will be accelermed, leading to putrient enrichment of surface swalers,

n turp eon prefoundly aifect the chemical and biological characteristics of bodies of

ription of Socio-Economic Impacts

sults of expected social-cconomic impacts based on employment oppoitunities..

of construction erew among others are discussed as follows

spmment Qpproriiinifies

roject both during constroction and operation j& expected 1o generate Timited
yment opportunitics for local resldents, The construction ¢rew of the project will

e skilled and unskilled lnbour for several months. .

of Construction Crew

resence of pon-resident workers involved s construction crew 15 expected to
mite 16 increased inénme to the sren, Their presence will enhance the downstream
1 sector Tike food shops: tradine md entertainment centers. among others, due o
e spending. This is a tempormry short-term positive impact.  Negligible disruption
nmunity peace and order is foreseen ns the petivity Ir covered by the probect
ed security procedures and presence of construction crew in the arex will be for o

eriod anly.
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Socio-cultural Impacty

Breach of peace and order caused by internetions between workers and communities in the
viclnity of the facilities is not expected. The project activities ore not expected Lo alter Lhe
~eommunity lifestyle nnd native traditions because the projeet exeomtion shall be cornied ol
in transitory pranner. However, there could be snme lemporary impacts 81 the Tadividual
level interms of lifestyle, which could change temporarily when they wke up construction
Jabs.
In addition, there would be infusion of money inio the local communities. The imjection of
mongy into the communities is not expected to alter the economic stability of the host
communities. The impacts that may srise herg are expeeted to be beneficial. long-term,

and direct an the individunls and communitics.

The impacts that may arise from: Lind use conflicts are expeeted o be adverse, long-term.

reversible and indirect

Increased Demands on Services and facilities in Local Communifies

The conatruction phase of the project aclivities invalving sizeable number of people eould
incrense demuands on services ol heilities in the Jocal commuonities.  Mowesero this
mpact 18 not expected 1o be significont sinee the presence of NNPC and constraction
workers, al worksite shall bein the shan-term and most peeds, including utilities/Tacilities
shall be provided a the work site. Nonctheless, migratory workers in search of
employment would trail the project amnd might settle in nearby communitics therehy

pletsing pressure on local fneilities,

laflux of workers inkoe rural comisunitios would affeet the cultural as well as social valugs
of the hodt communities: Such negntive impacts inelode the introduclion of commercial
sex with the attendant propagation of ulien disenses, vmwanted childbirth, stealing and

pther social vices.
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and may also lead 10 psyehosocial effects nnd mnoyance. |

. Increase in respiratory fract ailimenis

Several dust penerating activities during mobilisation of men and equipment, site clearing, and

other construetion activities including excavations; could lead 1o respiratory problems, Also

emissions (SPM, COw, NOw) during construetion and operation of machinery could provoke

respiratory diseases and worsen existing coses such as chronic bronehitis and asthma

Reduction in access to nuiritious and foeolthy oiet

During mobilisation, Influx of workers, job seekers, camp followers, other service
providers such as foud vendors, petty traders, cobblers ete is anticipated. This will lead 10
an Increase n the local population. Such an increase s expeeted o trigger ofl an mérease
in the demand for Topd and consequently an increase in the prices of available food.

Income in the local populstion will he generally moderste, since they are mostly farmers,

hence they may therefore not be able 1w afford motritious amd healthy diets on the light of

the anticipated escalation in prices ol foodstafT,

Tncrease in morbidity and mortality *

The current levels of morbidity and mortality from common ailments are high. The
avaitability and capabilities of health services is also less than adequate. Influx of people
iito the area is expected to occur at all phases of the project, but more during mobilisation

und pesk of comstruction sctivities, This implics that the demand on existing health

services shall inorease. 1t also implics that the curremt levels of morbidity and mortality =

may increase if not properly managed. |
The influx of people including camp followers, commercial sex workers and migrant
workmen, {many of who are likely to be either single or without their families) could

merense the potential for easuad sex and the transmission of sexually transmitted infections

{8TI). This health impact is particularly very important given the cwfrent low level ol
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knowledge of STI transmission mutes, low wvailability and nse of protective mechmmisms
in the lecal commumitics.

Currently, the project area is choracierised by Inoadequate sanctntion and water supply.
Il ol people b Hkely 1o fncvense pressure onoon aleeady deficient ol ety
communily  nlrstroctore and ocon’d lesd w mercase v e morhilety Irom othe
commiunicable diseases such ns dinrrhoea/gasteoenteritis, respiratory tract infections and
malana,

These impacts are likely to be greatly reduced sinee the construction company s likely 1o
acenmmodate some of the key stoff ot the camp, provide water, toilet and health facilitles.

This will reduce dependence on the facilitios within the host communities.

Increase in cost af living and {nflation

An increase in cost of living and mflation implies a likely mcrease in health-related
problems, Considering the income level of the local communities amd the inadequacy of
existing health service the situation may deteriorate further, Malnutrition may also

increase in local communities from amicipated inflation and higher cast of Tiving, resulting %

in less resource for food.

Dégradation ef habitars

At present, the project host communities are relatively small in population with a dearth of
social infrastrocture. An influx of work Force and camp followers into the area especially
will put pressure on an already rnmprnmiﬁtd system with resultant implications on the
sanilstion status of the lving enviromment. Waste sumagement. housing and water supply

are of particular concern.

Increase in traffic accldenits

An increase in movement of people, equipment and goods means an increase in the

potential for rond tralfic sccidents. This would act indirectly to inerease the morhidity and

maortality in the aea

53



Disruption of family structure amd traditional ingtitutions

The influx of people into the area, starting from the mobilization phase, will mean that
mainly young men and women of differem [ifestyles will migrate ino the area. The
presence of such people is expected W lead o various socio-cultural effects, which may
impact, negatively on family structures and family values (e, with regards to sex and

moral values)

This may influence health status, particularly by increasing the morbidity and mortality
from early pregnancies (with its complications), sexlu:ﬂlly transmitted infections and
injuries. Social vices such as increase in erime rate, fraud, prostitution, drug and alcohol

abuse, ete, may also increase pressure on existing health services,

4.2.4 Risks and Hazard Assessment

In this section we present results of project-gpecific visk assessment exercise carried out to
identify any indoced potentin]l harards that may arise from the proposed megna station
project, Table 4.9 provides o quick overview af the main eontributions 1o ovemll nsk lor

each area of the project based on HAZID technigue,

Applicable Risks

Owverall analysis carried out indicates which of the hazardous events idéntified in the
environmental tisk assessment are applicable to each project area. A major focus of the
design effort for the project and the procedures implemented during the
construction/abandonment phases will be 1o moke the equipment and activities; as far os
possible, inherently safe. This means that the likelihood of any hazardous event or its

consequences are reduced to either pegligible or to a recognized acceptably low value,
Throughout the design phase of the project the importance of safety, environmental

protection and the societal risk will be addressed by the large number of safety tools and
techniques adopted by the Proponent (e.g. HAZOP), Once any hazard is recognized, the
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magnitude of the risk will be determined and if it is oo I'li.gh the design will be changed 1o

ghve an acceptable value.

The incorporation of safety and environmental protection throughout the project means
that the hazards identified in Table 4.9 represent o risk to the environment, which is low
enough to he recognized s toleruble. For events with consequences, the design effor is
focused on preventing the hazardous event from oceurring. An emergeney response plan

will be developed once the design is finalized.

Small events are offen caused by hvman error and may have a higher likelihood of
occurrence, However, the covironmental risk is regarded a5 tolerable when the
consequences can be managed. In these cases; effort is focused on mimmized the
likelihood of an event but also recognizing that some recovery measures will be required,
An example of this is the possibility of some small amounts of fuel being spilled during
construction activities, Although strict adherence to re-fuelling procedures should prevent
spillage, spill clean-up contingency plans will be drawn-up. The appropriate clean-up

equipment will be provided at all locations.

Summary of environmental risks of the project
The main osks associated with cach project component sre briefly deséribed in the

fallowing seclions,

Mega station Hazardy - -

The.identification and analysis of acule environmental hazards that apply 1o the Mega
station have already been listed above. The list follows the HEMP structure of hazard
identification, assessment of risk, control of the event and recovery. Ih many cases a
hazard or the threat releasing the haznrd applies only during specific phases of the praject.
Table 4.9 below looks ot the acute hazords associated with the onshore megn station for

the following project phases,
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. Construction/Installation
2. Operafion
1. Abandonment

The identified environmenial fmpact of hazards and threats ace generally prevenied or
mitigated through the application of internationally tested and proven design codes, sound
operating pr'acti:-.-u.:s and standards, procedures and emergency responsefcontingency plans.
For example weather and natural hazards are not controllable but the facilities design is
based on avoiding a hazard where possible by surviving the worst predicted effects,
Operating procedures and contingeney plang will reduce or stop any activities that would

exceed acceptable threshold values:

Acute risks associated with the mstallation phase of the mega station mainly involve
incidents relating to onshore construction activities, These tisks can be managed and
reduced to tolerable levels by applying sounds, standard construction practices, and by
foltowing the procedures defined in emergency response and contingency plans. which

will be developed specifically for the installation activities,

The main hazard during eperation of the mega station is loss of containment, resulting
fram execeptional environmuental conditions. The mega siation will be designed o reduce
all foresesabie threats identified {generic f@ilure, fishing activities, seismic nctivity, otc.) 1o

a tolerable level. in line with international best practice.

4 Spills

There 1% a potentimt]l for mmnar oif spitlnge o occur diming refuelling operations of the
construction equipment. Single incidents of smull volume spills are unlikely 10 pose o
threat to terrestrial habitats. Depending on the spill volume, the impact is expected to be
localized. Only repeated Instances of small spills would ereate the potential to impact

ground water and these should be prevented by the construction management phan,
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Other construction related acute theeats include vehicle collisions, welding. The impact
from these events will be loeal and should be manageable using standard ‘procedures and

confingency plans,

Radiagraphy of Pipes/Tank Welds

Durirg the underground tank laving setivities, normal weld testing will be undertaken
dsing x=ray. The theeat to the loeal environment and population is small. The test site will
be iselated from onfookers and unauthorised people o reduce exposure risk. | esting

procedurcs will be done at night

Risks Assoclated with Operation

Cienerally, pebroleum priducts are bighly fassnable, hemee oreas where produet are
stored! discharged al the mega station should be provided with danger sign o warn people
ugainst naked fire. There will also be enlightenment programmes of the danger of naked
fire around the mega stations. Apart from these, the populsce will be enlightencd on the
need 1 abey safety rules, avold huilding recklessly amund the mega station facility.

On the part of the Praponents. regular eorrosion amd underground Lok inleerity checks

will be conducted and remedial actions taken prompiiy.

Major Undergraund Tank Rupture
Total loss of oil containment is regarded as very unlikely, but could occur in the event of 2
mitjor tnk ropture. The probability for such an event is considered very small hecause i

waould likely eccur only as # result of o major event ¢- sohotage.

Sabotage and Rioters Activities

Risks from such activities are un-quantifiable and beyond the Mroponent s control,  Thes
gre acknowledped 1o be significont enough (o warrant attention in the facility HSE and
Seeurity managerment plan, which will advise managers on proper prosctive responses (o

all sources of risk in the normal operation of the facility.
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Findings on the HAZID Analysis of the Mega station Project

The identified hazards are shown .in Tables 4.9 and 4.10 for external/environmental and
facility hazards respectively, The failure modes and effects analyses are shown in Table
4.11. Tables 4.9 and 4.10 show the variows hazards that may ogeur, their causes and
effects, how they could be controlted for various phases of the project. The probability of
such harards oecurring is also included. As ean be seen, quite a number of the identified
hezards are occasional while relatively fewer ones are either probable or remote.  The

terms probable, occasional and remote tefer to high, medium and low chances of
necurrence respectively.

—I—"’-I
el
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Table 4.9: Environmental Risk Assessment of the Mega station Project —Natural and Human Sources

Hazard ldentification Assessment of Risk Cantrols for Event Recavery Commeiits
Hazard | Threat Potential : Likelihood Threat Barriers | Escalation Curative
il Consequences | 1 Barriers | Mensures
| Accidental Hydrocarbops: | Release of | Low Memn stahion | Emergency MNatural gas | The nsk of
excavation by third | and toxic | potentially facilities clearly | response  plan | dispersion release  from
party gases  under | flamumable demarcated isolntion of | mechanisms accidental
pressure hvdrocarbons through  signs | mega station by third party
and toxic gas and limited | ESD System action is low.
inta  soil  and BECESS.. Contingency
ambient air due plan  for mega
o facitities station leakape
damage I . .
Sabotage, piracy or | Capture of and | Release of | Unknown Mega station | Emergency Matural gus | Proponent’s
terrorist activity damage o | patentinlly storage tanks not | respense  plans | dispersion HSE and mega
facilities ammable immediately isolation af | mechanisms | station
hydrocorbons mecessible as it is | mega- station by management
and foxic pgas Buried deep [ ESD System. plans will
into soil  and b o the | Contingency address actions
| ambient -air dus sturface plan — for -~ megu . o be taken in
I o lacilities station leakage the event of |
2 damige these
extraordinary |
o gccurrences |
v,



Table 4.10: External and Environmenal Hazards
_SiNo | Hazard Threats & Causes Controls Dievelapment phise | Probahility
I | Thett and pilfering Uncontrolled access to | Adequate fencing and | Construction/Operation | Ceeasioanl
. facility manning poliey
(2 - Cvil and communal disturbance | Inadequate  community | | Consultations - with | Constraction/Operation Uheeasional
i | relations host communities _
2 Provision of |
| amenitics  for  host |
f communities,
3 | Damaging noise from the facility | Profimity  of° host | Use acoustic enclosure | Construction/Qperation Probable
| on the surrounding community _
4 | Low steady noise levels Community building Dresign/operation Construction | Probable
philosophy
3 Local attitudes Community interference | Constant  consultmtion | Design/Construction Diconsional
with host commumity | s
f Waier transport hazards 1, Driver competence |, Training/retraining | Construetion/Material Oecagional
2, Weather condition 2. No night sailing pEETTEmen
| | 3. Vehicle condition 3. PPE"s/Life vests
. 4. Water-ways condition | . Effective
3. Traffie situation maintenance strategy |
6. Swimming capability | 3. Compliance with |
waler ways rule and
regulations
|7 Storage hazards 1. Falling objecis 1. PPE"s Construction Olecasiona
. 2. Meavy loads 2. Training
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Table 4.10. (Contd.): External and Environmental Hazards

A, Continuous discharge to water Open drain system Design/ . Oecasional
) Ciperation
g, Emergency/Upset discharge 1. Open drain Design/ Hemote
2. Vent gases Cperation
L0, Contineous  discharge  to seil | Poor spill response Construction/ Remote
(contanmination, slips, etc). | Operation
I1. Contaminated ground/oround-water 1. Rain Construction/ Creensional
2. Micro-organisms Operation
3. Soil permeability
12, Excavation hazards during wet season | 1. Rain Develop  job  hazard | Occasional
2. Muddy gren analysis
3. Wet ground {Construction
4. Flood site




Table d.11:  Facility Hazards

SMNe | Hazard Threats & Causes Controls - | Development Probability |
Phase -
l. Poor operation and mainlenance l. Operator competence | 1. Training Design, Oeccasional
2. Inadeguate training 2. Handower procedures Commissioning and
hhhhhh Crperation
2. Design concept selection hazards | 1. Inadequate  design | Structured  design review | Design Oecasional
review technigue
. Consultant
S competence
3. Stored Mammables l. Improper storage 1. Design o standard | Design Probable
2, Operator's ermor specification
3, Sparks/open flame 2. Proper lavout design
&, Impact 3. Fire protection analysis
4 Sowrces of gnition 1. Electricity |. Earthen of electrical | Design Probable
2, Defective equipment | eguipment Construction and
3. Lightenmng 2. Mamtenance philosophy | Operation
_ o 3. Lightening protection |
¥ Ineffective fire protection/response | 1. Equipment failure blaintenance philosophy Design/Operation Ciccasional
- ' - | 2. Wind direction . , of
6. Inadequate operator protection 1. Operator's exposure | 1. Training Construction/ Oceasional
2. Wrong use of PPE 2 Compliance  with | Operation
3. Non standard PPE regulation on PPE
7. Building erection/Demolition | Poor  pre-mobilization | Follow ~ appropriate | Construetion Occasional
hazard inspection maobilization procedure
during construction
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4.3 Mitigation Measures and Alternatives

Mitigation measures at mdm:i;lg the seventy, avoiding or contrioliing project impacls ane
proposed and they included provision of design alternatives, avoidance, and compensatory
" payment. This was done based on the imtensity of the impact of the proposed NNPC Mega

stution project on the environment and human health/safety,

Compensation

Fe ensure that all conflicts and concerns with regards 1o loss of resources by the host
comimmities are resolved, NNPC shall carry out accurmte assessment of all damaeges 1o
crops, economie trees, and thergafler pay adequole conimensurate compensation for all
such economic resources directly to the nffected viclims, The use of Claim Agents or'
Urban [ndigenes” who often emerge to corner these rewards at such occasions should be
wvoided,

Alternatives Rontes and Location
Selection of the preferred surface location for the NNPC Mega Station, Awka project has
been done based on ‘amongst critical advantages: including the avalabilily of already

acquired land, ease of surveillance, minimal land take and overall duration and cost.

Based on this and the baseline information gathered, the preferred location for the NNPC
Mepa Station, Awka project is the parcel of land 21 Amikwo/Asulu Awka along Onitsha-
Enugu expressway, Awkd in Anambra State. The location Is nccessible, sizeable and well
laid out. Il 15 moreover situated at the outskint o1 main Awka town and the high-density
area of the capital city, The access roads to these Jocations are already in existence,
However, whenever this proposed project site would cause significant negative impact,
adjustments shall be made to avoid it. This may involve providing alternative routes

especially during the construction and operations stage.
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Complhiance to Safety and Eaviconmental Mluoagement Standanrds

Safety and Environmental standards shall be complicd with tooughout the life of the
praject, from sile preparation, construction, commissioning, decommissioning  and
abandonment. NNPC Group Safety and Environmental policy shall be constanty kept in
awvae Thien greingeigele g <00 e Joabs s arad b cunlialy elovnim Plwie sliam 1 oler 117 afpml b 2tvin) |y

Pl Burvaneid,

The iitigation measures preseribed e identiBed assoctted and potential impacts of the

proposed  NMPC Mega  Sialion, Awka  Projeet  dre  presented  in Tehle 40012
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Table 4.12; Mitigation measures for the identified Associated and Potential
NNPC Mega Station, Awka Project

Potential

fedd and

Mitigation Measures

truction/Construction
mfTic aceident

jam on local roads due 1o
ent of heavy truck

NNPC shall apply effective journey management (transport of heavy
duty equipinent and pipes during peak traffic period shall be avoided)
Vehicles shall be maintained ot optimal operating condition to avoid
break down and obstruction of roads

NNPC shall make available mobile warkshop In case of an unforeseen |
breakdown.

MNPC shall ensure all vehicles are checked/inspected before embarking |
on a trip

MNPC shall uwse escort riders (outriders) during heavy equipment
transportation

NNPC shall ensure that only NNPC certified drivers are ussd for all
vehicles

Drivers| sholl be adeguately briefed by safely personnel belore
cmhurkihg on any journey

of power - cables

NNPC drivers and vehicles shall avoid physical contact with power
cables &l road during bulky material transport

on of combustion engines
L gases

NNPC shall maintain fuel combustion engines al optimal eperaling
conditions.
NNPC shall enswre periodic maintenance of vehicles and eguipmient

gler  contamination
i vilffoel  from

!

take lor fempomny base COmps
riction on land use

from
storage

_|'l|.'.l!dll1*' 1 10% of its contenls

Storage conlainers shall be periadically checked for leaks
Orperators shall be truined on-safe fuel handling practice
Containers shall be provided with sccondory containment capeble of

Due prm:-:u of land aequisition and compensation shall be applied by NNPC
with each’ community

NWNPC shall remove sl lemporary lacilities and restore the site 1o 1 rstuedl |
slale as thhua“_‘r' possble using indipenous plant species

— s o CEE—

wction of '.:E:mtmn o base

NMPC shall base site selection for Bese Camp on & location with the most

il minimal impact on the vegetation and forestry resources
Site clearing shall be limited to the area needed
Use of bulldozers for site clearing shall be minimized
! NNPC shall re-vegetate gll cleared arcas
licis  with npative colwres, | NWPC shall brief all employees to ensure spwareness of and sensitivity to the

s and lifestyles

native culiures, traditions and Hifestyles of the host communities

NMNPC shall advice villageicommunity heads to educate their followerssubjects
of the project and beneliis

MNPC shall ndvice all employees agningt entering sacred lorests or tampering
with totents where applicitlle
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Table 4.12 (Contd): Mitigation meadures for the Identified Associated wnd Potentinl
impacts of NNPC Mega Station, Awka Project

ol s I gy Picasd
omirnitaes capecnilly  vouths
gsine  fom reciuibiment  of
aeal laber

NNl"{ shull consulUdiscuss with hos! communities. its stratepy [or recmaitmesif
of Tocal labour
MM shistl eioploy locals Tor nen-skilled job pesilions

hange in public health due 1o
wrkers influx (proliferation of
)

MERPC shall ensure’ ot all workers are screened  for déunl by transmined
diseases{STI))

The use of confraceptives/condonms will be encouraged amongst workers
NNPC shall encourage workers 10 as muzh as possibie avoid sexusl interaction
with the locals

Periodic health briefing shall be condugted for the work foree

nereased dentand on soeial
ntr’lﬁmn.mre

Wark{oree shall

as fur as practicable, be isolated from host communities

nmlmumn |'ihL'-h.
nereased trat e on hoecal roads
L | construe on wetivities

|
.8

MNP I:'-J'rall provide setl sufficient base comps with medical fagilities

Cuonsteuetion shishl be corried ot s sepmonted pultern o minhnie talfie lod
Drrivers shudl be subfected 1o defensive driving training

Appropriate road/warning signs shell be installed on local yoads

NHPC shall inform the communities through their respective community h'.':m-‘s
and CDC of the time for the constructlon

all erosion and run-off from
wposed soil surface

Soll shall be stabilized mechanically wsing compactors 1o reduce erosian
potential
Exposed surfaces shall be concreted and/or grassed

cosyvatem  fragmersiodion s
abitat destruciion

Workers shall be discouraged Fom cutting or opening up of forest in the
adjoinisg aren.
Cleared area not b wse shall be re-vepetited is {ar as practicably possible

Nt dgeis to desigiated  burial
s and sl

NNPC shall identify the location of burial sites and shrines o avoid damage
during construction

Vol nuisanee oo wild|ane

Cunstiuetion activities shall be limited to day tiome bours
HHPC shall employ the use of low nolse genermging equipment as.much as
practicahle,

Conventional mufflers shall be installed on eperating machines o bring noise |

to acceptable levels.

screased  tralfic  flow  and

ongestion

NMPC shall engage the use of outridess during haulage of wide/largs |

equipment/mulerials
MNP shall eneage and use maflic contrul wandfens
All drivers shall be subjected 1o delensive driving trsising

tinidation ol locil eeomonics
cdthin e host  comniuities
pereased  demoand  for oo,
nel and ather goods in local

nariies)

This wmpiaet 5 positive ond shall e muintained throughout the operational life
of the project
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Table 4.12 (Contd.): Mitigation measures for the identified Associated and Potential
impacis of NNPC Mega Station, Awka Project

Obstruction  of  traffie by | Cautions signs shall be placed at appropriaie focations
construetion eguipment at road | NIWPC shall engage and use trafTic control wardens
CTOsSIng

Wildlile attack (eqe. snoke bite,
bee sting)

L

First facilities shall be provided at the work sites and medical facilities a1 be
CIM S

Maondatory comprebgnsive 5 & [ imluction training shall be given 1o |
workforce

Ija-ilili:gg '['a_.:'xi_:{linﬁ ;-,as pipeling
leading 10 explosion/fire

Atcurale drawings ol location of burded pipes shall be provided 1o proj:
supervisors gnd engineers

Positions of buried pipes shall be marked ow

Permit-1o- Work system shall be implemented

Manual excavation shall be considerad where new line is close to existing oo

Sanltwater contamination from
spilled @lfue!l from storage
fucelities

Fuel containers shall be-tested for leaks before use

Operators shall trained on sufe handling practice

Containers shall be provided with secondary containment capable of hofdi
aver 100% of its content

Pessannel mjury from welding

burns

MNNPC shall provide nnd enforee the use of PPE for all workers
Competent and cerlilied welibers/perspnnel shall be used

Personnel IIIJI.II'!.I.-I.ILE.I:h n.::;ullmb
from maltunction of
- EXCAVATOrferanes elc

Equipment used shall e properly maintained and adequately calibrated bef
L5e

Equipment operation shall be competent personned with years of experience
excavelor/crane salely.

Induced secondary
development [squaticr
settlements) in the surrounding
_IIFL'.E.

MNPC shall establish SLmﬁi;ﬂ‘tﬂﬁ&eamp and houseboats os spplicable
will liaise with host communities 1o discourage squatter settlements.

Pollutivn  from solid  wistes
LECrip imetals, pockaging
materials, paint cans_etc)

Serap yirds shall be desipnated at the campsite.

Scrap metal drumy and enns resulting from the project activities shail
periodically moved ta MNPC scrap metal yard and disposed in line with KK
manageiment procedure.

Sewage  contamination  of
siilfproursd wister

Sewage shall be collected in'septic tanks snd treated to residual chiorne b
of 08— 2.0 mg/l, irensported and discharged at approved sies,
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Table 4.12 (Contd.): Mitigation measures for the identified Associated and Potential
impacts of NNPC Mega Station, Awka Project

lion

e —— -

isgil poliution, resulting
disposal of pipring wasle

MNP shatl colleet and dispose pigging wiste in npproprinle nmnner

d restnetion on lend

MMPC shall promplly pay ficcompensation to authentic land owors

on of employment and
acquisition oppartunities
Migerians especially
rs of host communities

NNPC shall ensure that effective eapacity building through the hire of locs)
personnet

pmIEnt programmes

NMNPC shall sustain development programmes including skill acquisition by
host commumities based on their respective needs.

donment/decommission

ronmental  pollution from
oned  metal  scraps,
oment, machines ete.

All decommissioned metal scraps, pipes etc., shall be returned 16 NNPC metal
sorap yard for re-use or recycling,

MNPC shall re-vepetnte the ROW where necessary with indigenous spr:r:iql
after decomimissioning.

of injuries 1o local people
abandoned  equipment,
tines, etc.

14
Appropriate warning signs shall be uséd to alert residenis of the presence of
such machines/equipment

4.3.2 Environmental Management Plan (EMP)

The results of the Environmental Monagement Plan (EMP) for NNPC Mega Station,
Awka project provided the following EMP long- term objectives, which are to:

a. ensure compliance with existing legislation and NNPC's § & E policy:

b. achieve, enhance and demonstrate sound environmental performance built
- around the principle of continuous hﬂmmm}; o =

. inwg-ute environmental issues fully into thdr mnﬁﬁt:mwmm and

implementation;

d. rationalize and streamline environmenta! activities to add value in efficiency

and effeclivensss
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b ¥
e, encourage and achieve the highest environmental and sncm—emmrlﬁm_

performance and response from  individual emplovees ‘and  contraclors
throughout the duration of the project;

f. provide the stardards for overall planning, operalion, audit and review.

g enable management to establish environmental priorities for the project;

h. he applicable throughout the arganization.

indic reviews and updating should be carried out throughout the project life evele, 10
rporate better emvironmental technologies, management systems and economic
licies. This will be achieved dus to the company’s § & E policy on continuous

provement of sound environmental performance,

4.3.3. Emergency Response Procedure

NNPC recognizes that hazards exist in its arcas of operations; il recessary plans and
measures shall be put in place to ensure compliance with standards, codes and
specifications, operstions and muintenance nctivities associated with this  project
implementation. Nevertheless, accidents may still oceur which could have adverse effects
on the environment. The probabiz causes of accidints in the execution of this mega station
project are equipment failure, neglipence and sabotage, Conséquently, contingency plans
have been developed to handle such necidenmis, The proposed emergency  response

procedures are shown in Figure 4.1
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The proposed emergency response procedures are shown in Fieure 4,1,

EMERGEMCY COMMITTEE
s  Manages & supervises
implementation of response
Report to management
s Liaise with authorities &
partners
*  Call for external assistance

SITE CONTADT
= Motification

:,I:i M- "".-F[_HI l GGMH‘HH].R

Evaluation
Response decision b

Mabilisation |

| E
i |

SECURITY TEAM

ICAL TEAM
*  Response feam

—

FIRE TEAM

w [t Csponse lemm

|' POLLUTION CONTROL UNIT ‘

SEIBNSE 128N

I

11

ON-SCENE COMMANDER
= Review progress
= Determine termination

L

PERSONNEL & OTHERS
= Review plan

Fig. 4.1: Schematic Diagram of the Emergency Response Chart

4.3.4.

Identified Environmental Riskes and Uneertaintics

The summary of the Wentified environmental effects {or impacts) of the proposed NNPC

Mega station are:

a. Harm to living resources
b. Damage to human health

¢, Hindrance to other activities
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d. Impainnent of guality lor use
e. Reduction of amenities
f. Damage to culiural and heritage resources

g, Damage to physical structures

mese environmental harards sre penerally seen as substances or activities witly the

potential 1o cause effects whether they are:

Beneficial or adverse

|
b. Shon orleng lerm

2

Temporiry or permanent

e

Direct or indirect
e. Local or strategic

4.35.  Mitigation Plans/Measures for the Impacts

The summary of the mitigation plans and measures resilts included the use of control
technologies, consideration of best environmentally friendly options, adequate
compensations  for damages and compliance 1o safety rules and  puidelines. In
circumstances whete the project activities are Hkély 1o cause verv significamt adverse
effects, NNPC is 1o review the mitigation plan and consider alternativies. The alternatives.
which offer the highest opportunitics for cnvironmental protection and safely of human
lives, are to be adupted overand above other consideration including budget matters, Al
designs and modifications o the project activities are subjected 1o an environmental
appraisal 1o identify new potentinls impacts and appropriate mitigation measures
proffered. It was also discovered that regular inspection of all work activities by the
supervisary team and project HSE Supervisor to ensure compliance to standards and
procedures are necessary, The supervisors are ensured that mitigation measure proffered
by the EIA are implemented and subsequently documented, and repart vialations o safety
enforcement agencies, A comprehensive datashest on salcty performance ol all phases of

the project are to be maintained for régular inspection,
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4.3.6. Applicable Environmental Legistations and Standards

The environmentnl management aclivities al ench stapoe of the Mega Station, Awka projpect
have been puided by the covironmental standords including national  lepisiation,

international conventions and agreements and company's codes of practice,

The Federal Ministry of Emnvironment (formally Federal Environmental Protection
Agency, FEPA established in 1988} and DPR have responsibilities for environmental
protection and the enforcement of environmental standards. Where standards and

regulations are not preseribed in Nigeria, stondards issued by internationsl bodics such os
the Werld Health Organization (WHOY) and World Bank have been adopted.

All the above standards especially the IFEPA and PR standards and limits are to be
complied with, NNPC's S & E Policy is 10 be adopted and also required that all
contractors (and sub-contractors) are complied with the 8 & E policy in both the

construction and operstional phases of the project,

4.3.7 Training Programmes and Responsibilities

All stafl working on the Mega Station, Awkn project are to be made aware of their
environmental responsibilities through induction and training courses.  Trainmg in
envirenmental protection is to be an integral poart of the training programme for the

company's operators and technigues.

Moreover, NNPC must see responsibility Tor environmental protection as a line
responsibility for which at all levels bas sccountability. The accountability for the Meua
Station, Awka project is defined in an annual 85 & E plan, The design of the proposed
mega station praject is based on NNPC Operations, Maintenance and S &E philosophies
and also on relevant Technical Specifications in agreement with standard on oil and gas
engingering practices,  These guidelines are structured for easy implementation and
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ehsuted design compliance. A feam s proposed comprising: an civirenmental officer
(ED), who shall be an environmental specinlist to be sppointed by NNPC; o project qunlity
assurance engineer (QAE); and relevant NNPC Departments {or effective implementation

of the plan.

The EAY shall be the focal point Tor all environmental mattérs in relation to the
mplementation of the engimeering of the proposed project. 1t shol! be the responsibility of
the EO 1w ensure that the design provides for implementation and reviewed in the concept
plan. At the end of the review, using relevant checklists (prepared by the QAE), the design
S & E for implementation may be approved, referred or rejected if -considered

enviranmentally unjustitiable,
4.3.8 Reconmmendations for Envirommental Management

Phe resulis also provided the preliminary EMP guidelines that cover the entire Mega
Sttion, Awke project activity, Thess include pre-construction aclivities (mobilizations,
establishment of base camp-site, eic); construction sctivities, operations and

ahandonment/decommissioning. These are detatled as follows:

Pre-construction Phuase

Pre-construetion phase includied site elearance, health and safety of workers.
Site Clearvance

All site clearance works shall be carried out within defined perimeters and only when
rercessary.  The maximum permissible time Inpse bebween site clearing and inttiation of
construction operations shall be reduced 1o the barest minimum. Clearing of vegetation
shaall be kepl to the barcst minimum pecessary (o permit sale operations. Trees felled from
st shiall be reutilived for the bersetit of the host eommunitics or as otherwise reguested
by NNPC in consultation with the conmmunities.  Arcis cleared in excess of opemational
requitéments shall be reinstated with indigenous topsoll and vegetition by NNPC.
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Health and Safety of Warkers

All NNPC contractors, staff and third party shall be well nformed and trained on the E &
§ jesues at site, All facilitics shall be designed Lo enhanze safety planning. All activities
chall be executed within the confines of the relevant Nigerian legistation {including DR
and FMENY guidelines) as weli as stukeholders’ interests,

The contractor shall provide adequate hedlth services as well as site first aid services for
s workioree, The aid services shall be extended to all visiting personnel.
Al project activities shall be properly managed through careful planning and the
application of relevant NNPC safety policies including the following:
M Use of Permit to work (PTW);
1 Jab Hazard Analysis and toolbox meetingy before emburking ono il
Use nf appropriate personal protective equipment (PPER
prohibition of aloobiol inthe project areas :
11 Proper journey management.
1 Regular emergency drills;
[ Prohibition of smoking in deslgnate:d anca.

Contingency plans shall be developed in line with the exising NNPC contingeney plans

Construction phuse

Conétruction phase entails druinage protection, control of geseous emission, noise nnd

vibration.

Drainage Protection

NNPC shall ensure that there will be a minimal environmental impact on the drainage
pattern af the project arcd, and that all hydmlogieal characteristies il gualities will be

iainigined al its present status or improved on,
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Control of Gaseous Emission

Ciaseous emission is not envisaged 1o he o significant envitonmental aspeet of the project
;_!xuﬂrlj! at the construgtion phase. However, NNPC shall regularly review current amd
potential air emission sources, This will ensure that all processes are controlled by the
best available techniques. The reviews will consider the nu::'assity for any discharge o the
ptmesphere and will consider all means of possible emission reduction.  All emissions 1o
atmosphere from project activities wili be monitored in [ing with NNPC commitmen and

*

in epmpliance with regulntory imats and poeidelines.

Noise and Vibration Controf
Moise level shall be established for cach noise source and targets. The personne| as well
a5 environment that shall be affected by any esteblished noise source shall be provided or

equipped with appropriate protective or corrective device (o ameliorate noise effect.

Waste Management

The provision of adequate waste management guldeline and disposal facility is viul 10 the
implementation of the Mega Station, Awka project, Waste shall be managed in accordance
with WNNPC Waste management Plan. The principle of waste reduction, recycle recovery

and reusing shall be practiced,

All wastes, which cannot be reused, will be managed and disposed m accordance with
NNPC Waste Management plan.

Some of the waste management options and woste disposal systems that were considered

for this project are highlighted as:

id Waste/Used containers (Garbage and Iner! materials)
NPC shall apply the following principles in handling of general garbage {wood, plastics,
. and food wastes):

A, Segregate components such ns wond, phastie and paper, for reeveling or rewse
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. Reduce packaging wastes such as puper amd plastic by the use of bulk handling
systems.

¢. Dispose all wastes at approved dumps.

d. Refilling and rensing of containers.

Sanitary Waste

Approprinte séptic tanks shall be provided, Sewage shall be treated 1o residiul chlorine
level of 0.8 — 2.0 mg/] before disposal st approved sites, Waste management guidelines
provided are shown in Appendix 111

4.3.9 Monitoring and Auditing Plan

Manitoring and auditing of the proposed NNPC Mega station praject is also planned for as
depicted in Appendix 1V, The monitoring programme provided information 6n the actual
impacts compared to predicted impacts and, by so doing, provided advanece warning of any
adverse changes in the ecosystem.

¥
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSION

A mulii-disciplinary approach was adopied in the assessment of the envirohmental status
and sensitivities of the various ecolegical components of the NNPC Mega Station, Awka
Praject. Desktoplextensive literature search, field sampling and measurement/testing and
labaratory analyses were carried out to obtain the relevant Baseline Information on the
project area. Further research was also conducted ot the end of the ficld data gathering
exercise in order 1o compare lperature information with generated field data and for

additional information on the study aren.

Diata for impact assessment of the Mega station, Awka was generated using. Overlay,
Leapold matrix, Peterson matrix and Batelle Environmental evaluation system technigues,
The impact assessmenl report shows that the NINPC Mega station Awka project will have
adverse etfect on land use, nir, socie economie, health and the environment on short-term
hasis. The ELA report also ipdicate that these sdverse impnets can be reduced 1oas low oy
veasomably  practicable (ALARP) levels by the application of proven Best Avallable
lechnology (BATY in the ol and pas industry that meet aational aml imtermational

standards and codes of practice,

Moreover, Mitigation plans and measures designed to prevent, reduce or control the
adverse impact of the proposed project activities were formulated using professional
judgment based on previous project experiences, proven sclentific methods and sound
engineering practices. Also an Environmental Management Plen (EMP) developed for the
project, would ensore that procgdures for mamagimg the adverse potential impacts of the
proposed project on the enviroment are established and maintained throughoui the life

cycle of the project.
The NNPC Mega Station, Awka Project will heve significant beneficial impuacts on the
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national economy and the socio-ecomomic life of the host communities, These would

result from the sale of petroleum products, employment of indigenous labour/ contractors,

aml the socio-economic  gains (o the project hest communilies.

The result on the mean and standard devintion analysis of the environmental baseline data

on the meteorological parameters considered shows that the percentape of the variance

and/or errors (deviation) from the mean is within acceptable standard.

From the foregoing. therefore, NNPC Mepa station, Awka project is feasible and

envirenmentally friend]y.

5.2 RECOMMENDATION

i

v,

NNPC should ensure appropriate follow-up process with requirement for
monitoring, management, audit and evaluation that are based on the significance of
potential effects, the uncertainty associnted with predictions and mitigation and the
apportunity for making future improvements in the project design or process
upplication.

Fnsure periodic reviews and updotes are earnied out theoughout the project life
cycle, to incorporate better environmental technologiés, management system and
echnomic pelicies.

Ensure compliance 1o and implementation of various measures that will ameliorte
negative impacts while promoting the positive Impacts: In this way, the ééonomic
benefit of this project will be shared by all in environmentally and socially
sustainable armngement,

Ensure that safety and environmental standards are complied with throughout the
life eycle of the project, from site preparation, construction, commissioning,

decommissioning and abandonment,
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MAP OF THE STUDY AREA
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Rainfall data analysis
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Relative humidity data analysis
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APPENDIX 11T

Waste Handling Guoidelines

Wastes handling and disposal procedures shall be well defined &t source and a waste
mventary register kept, The waste contractor shall define, ond document approprintely, all
wastes generated and tropsferred in the course of his work.  The general information
required, as a minimum, for adequate definition of wastes include:

. Waste stream identification;

b. Proper waste categorization;

Waste segregation;
d. Appropriate handling dnd disposal practice; and

€. Recommended Managemen prctices
Waste Minimization Guidelines

The four principles of waste minimization process; recyele, reduce, reuse and FECOVETY
shall be adopled ns applicable, to ensure reduction 1o the possible extent, of the valume or
relative toxicity of liquid or solid wastes.

A large proportion of the excavated material shall be used fur londscaping ar other
remedial works on site. All wastes nssociated with hydescarbons, ails, hydeualic uids,
pily sump water, etc. shall be treated and channeled to he appropriate waste treatment
facility of NNPC,

Waste Segregation Guidelines

All wastes to be penerated from the Mega Station, Awka project shall be scpregated at
souree, into clearly designated hins of strategic locations,

Waste Disposal Guidelines

the site and disposed of accordingly st Government designated sites for such wastes.
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strvetivas on material safety handling sheet (MSDS) stall be stretly adhered 10 and
shall Toem the basis Tor the disposal of wastes reloted o such prodoct. Advgiaste rentment
itedsires shill be undertaken, swhere applicable, in line with applicable guidelines, lor all

waste belope lnal disposal.

All wastes m transit shall be tracked by waste consignment note, The wasle consignment
note records shall be kept and should include as o minimum the following information:
01 Date of dispatch
[ Dwscription of waste
Waste quantity/container type
| Dresignated disposal site and method
L1 Copsipnee/driver name and means of tmasporiation.

Confirmation of actual disposal (time and date).
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APP

ENDIX TV

Monitoring and Environmental Aunditing Plan for Mega Station, Awka Project
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Environmental Auditing Plans

NNPC shall ot up a QA/QC  function to monitar through regular auciting the quality

management system of the project 1o ensure compliance with the praject design concepis.

This audit shall cheek the prediction of the EIA nnd assess the general performance of the

project to ensure that environmental standards are maintained and that NNPC policies o

environmental mansgement guidelines are siriet] v maintained.

Each environmental audit shall be grared towards achieving the following;

11 Compliance wilh all necessary endes. standards and procedures;
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1 Examine compliance witly Fegintony requirements;
Edentify current and potentisl environmental problems:
L Exnmine line management systems, ppeling ppesations, moniormg practices ol
ltat, prowedures s plaos;
H Cheel the predictions jn thie Pawironmental |mpact r.l‘k.‘i.':l.:.-i-'-:lrll..'r!l. amd eisure that
recommendations are being implemented: mnd
- Recommend areas of improvement in operations muhagsement,
After every audit exercise. the environmental auditor shall produce an Environmental
Audit Report (EAR), which shall he submitted 1o NNPC for onward submission to

Fegulators and operting contractor,
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