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1.0 INTRODUCTION  

The methods and procedures for the implementation of environment studies and 

services will be carried out in compliance with the relevant sections of the 

Environmental Guidelines and Standards for Petroleum Industry in Nigeria (EGASPIN, 

2002), Federal Ministry of Environment (FMEnv) and SPDC HSE requirements. The 

Quality Assurance/Quality Control (QA/QC) procedures will be implemented during 

sample collection, labelling, analyses and data verification.  

    

2.0   UNDERSTANDING OF THE SCOPE OF WORK FOR THE ENVIRONMENTAL STUDIES AND 

SERVICES  

    The Oil and Gas projects include but not limited to: 

 

 Seismic survey and operation 

 Dredging and sweeping of access water ways in the swamp 

 Road construction  to facility locations 

 Drilling operations for exploration, appraisal and development wells 

 Flow station construction  and operation 

 Construction  and operation of gas treatment and compression facilities 

 Crude  oil treatment and transportation 

 Pipeline construction  and replacement 

 Pipeline pigging operations 

 Construction  and operation of logistic centres 

 

The studies to be carried out on the project listed above (Section 2.0) are discussed 

below;  

 

Environmental Baseline Studies (EBS) 

An Environmental baseline studies is undertaken to have comprehensive 

understanding of the physical, chemical, and biological environment and provides 

the foundation to a well-executed Environmental Assessment. Giolee Global 

Resources Ltd. provides technical experts able to conduct required baseline and 

specialized studies in the areas of aquatics, flora and fauna, hydrology, 

hydrogeology, meteorology, air/noise quality, water quality sediment, and 

geochemistry (acid rock drainage and metal leaching prediction) among others (see 

Table 1.0 below).  

 

Some of the key activities will included but not limited to; 

 Literature Review 

 Field data gathering  

 Collation  

 Detailed study formulation 

 Study site reconnaissance  

https://www.knightpiesold.com/en/index.cfm/services/water-resources/hydrology/
https://www.knightpiesold.com/en/index.cfm/services/water-resources/hydrogeology/
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EBS study objectives may include but not limited to the following; 

 Establish the current environmental status of the study area; 

 Identify and evaluate the baseline ecological characteristics of the project area;  

 Produce a report that would be used to obtain environmental permits  

 Provide a document that can be used as a benchmark for future monitoring 

 

 Environmental Evaluation Studies (EES) 

As stated in PART VIII section 1.3.1 EGASPIN, 2002 the Environmental Evaluation 

Studies evaluates the already ‘polluted’ or ‘Impacted’ environment to enable 

the government know how ‘good’ or ‘bad’ (i.e. state of the environment) the 

recipient environment is, so as to decide and design strategies for protection 

and restoration. The study is conducted on an existing facility after every five (5) 

years interval as deem necessary by the regulator.  

 

 In the course of the carrying out EES the following facts are considered; 

 Description of the existing action namely; installation/project, operations, 

oil/hazardous materials/waste spillage, waste generation, characteristics of 

wastes and disposal methods among others  

 Qualitative and quantitative descriptions of the already impacted 

environment.  

 Levels of significance for losses of environmental resources affected by the 

already existing facility or action.   

 Modification/mitigating/ameliorating plans to processes or systems to either 

eliminate or decrease adverse environmental impacts to the greatest extent 

possible. 

 Environmental Management Plan (post-EER)  

 

The objectives of EES are to: 

 Determine the current condition of the environment within which the facilities 

are located. 

 Evaluate and ascertain the likely impacts the facilities have had on the 

environment. 

 Examine and assess the severity of the impacts on the environment by comparing 

current data with previous/baseline data and regulatory standards. 

 Provide mitigation measures for the identified adverse impacts, if there is any. 

 Develop environmental management plan for the monitoring of effectiveness of 

the implement of the mitigation measures. 

 Provide sustainable recommendations for the effective management of the 

environment within and around the facilities. 
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Ecological Seabed Survey 

As stated in PART VII-4 section 2.1 of EGASPIN, 2002 seabed ecological survey is 

carried out prior to commencement of drilling operations or exploratory drilling 

activities in deep waters in order to define the baseline conditions; this shall include 

physicochemical characterization of seawater and sediment and a survey of benthic 

organisms, including microbes during the dry and wet seasons.   

 

The Study Objectives  

 Establish the current environmental status of the study area; 

 Identify and evaluate any changes to the baseline ecological characteristics 

related to the exploratory drilling activities in the area;  

 Determination of the direction of bottom water currents 

 Grab sampling of surface top 5 - 15cm of sediment of the sea for physico-

chemical and microbiological analysis 

 Collection of sea water samples at any desired depth: Surface, mid depth and 

bottom 

 Provide a document that can be used as a benchmark for future monitoring 

 

Environmental Impact Assessment (EIA) 

The EIA shall be conducted prior to project commencement. The study will assess all 

actions that will result in a physical, chemical, biological, cultural, social etc. 

modification of the environment as a result of the new project/development. 

The study objectives shall include the followings; 

 To gather comprehensive baseline information and existing data of the site so 

as to establish the ecological baseline conditions of the project area; 

 To establish the environmental sensitivities prevalent in the project area; 

 To identify, quantify and assess the likely negative and positive environmental 

impacts of the proposed project as presently designed; 

 To identify, evaluate and predict the potential and associated impacts of the 

proposed project on the biophysical, socio-economic and cultural settings of 

the area with adequate interfacing and project interaction; 

 To identify health hazards that may arise from different phases of the project 

execution and evaluate the exposure of the local population to these hazards; 

 To recommend control measures in order to eliminate and mitigate significant 

impacts on the proposed project environment; 

 To identify any environmental and socioeconomic issues and concerns that 

may, in the future,  affect the successful operation of the project and advise 

on appropriate approaches to address them; 

 To put in place an effective Environmental Management Plan (EMP) to 

coordinate the management of the identified impacts throughout all phases 

of the project. 
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Furthermore, the general scope of environmental impact assessment (EIA) will 

outline the following items; 

 Baseline Data Acquisition 

 Literature Review 

 Field Work  

 Laboratory Analysis 

 Data Analysis and interpretation 

 Consultation/Stakeholder Engagement 

 Preparation of draft report 

 

Cumulative Environmental Impact Assessment 

The cumulative effects are the combined effects of the past, present and 

foreseeable human activities, over time, on the environment, economy and 

society in a particular place. A cumulative impact is an impact on the 

environment t h a t  results from the incremental impact of the action under review 

when added to other past, present and reasonable foreseeable future 

actions. Accordingly, Reference will be made to data and information in the 

already existing environmental reports, particularly with regards to the identification 

of direct and indirect effects of the p r o p o s e d  project. The study was 

conducted on a regional basis to encompass the possible area of 

cumulative effects of the project.   

 

Environmental Management Plan 

The EMP is a standalone component of the EIA reporting process. The biophysical 

and Social/ Health monitoring studies will be provided in the EMP and shall be carried 

out during and after project execution, as applicable. The studies shall include: - 

Environmental monitoring, Post Impact Assessment (vegetation, aquatic, 

hydrogeology, biodiversity,  social and health studies,  etc) during  the  various 

phases of the project (pre-construction, construction, post-construction, operations 

and decommissioning activities) as approved by the Department of Petroleum 

Resources (DPR). 

Post Impact Assessment (PIA) 

Post Impact Assessment ( PIA) will involve an assessment of nature and extent of 

environmental impact from SPDC operation area. The assessment includes but 

not limited to: 

 Acquisition of qualitative and quantitative data/information 

(biophysical/socio- economic/health) required for evaluating the 

impact of the executed project activity on the environment. 

 Identification of sources, pathways and receptors of 
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contaminants/pollutants. 

 Quantification/characterisation of the extent of 

contaminants/pollutants, where applicable. 

 The use of Risk Based Corrective Action (RBCA) technique to determine the 

risk associated with the facility.  

 Development of appropriate plan for site restoration and remediation 

as applicable. 

 

Post oil spill Cleanup Assessment (PCA) 

This study is will be carried out after clean–up of oil spill in an environment. The 

assessment includes but not limited to: 

 Acquisition of qualitative and quantitative data/information   

(biophysical/socio- economic/health) required for evaluating the 

impact of the cleaned up oil spill on the environment. 

 

 Identification of pathways and receptors of the released oil spill. 

Quantification/characterisation of    the   extent of    

contaminants/pollutants, where applicable. 

 

 The use of Risk Based Corrective Action (RBCA) technique to determine the 

risk associated with the spill post clean up. 

 

 Development of appropriate plan for site restoration and remediation 

as applicable with measures to ensure non-re-occurrence of the 

incidence. 

3 .0    DATA ACQUISITION 

The environmental conditions for biophysical, social and health parameters shall be 

established using existing information and primary data derived from field data and 

laboratory analyses. Data shall be acquired for two seasons depending on the kind 

of study. Activities to be carried out include: 

Literature Survey 

 Identifying the data gaps, if any, in the previous biophysical, social and health 

studies, in order to enable proper characterization of all environmental 

components.  

 Establishing the biodiversity and conservation status of the area and its 

relationship to any protected areas or the areas of high biodiversity value. 

 Obtaining relevant secondary data on regional environmental features from 

local and national institutions/agencies (Nigerian Meteorological Agency, 

Nigerian Institute for Oceanography and Marine Research, etc).  
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 Identify and obtain all relevant data from secondary sources such as 

Government agencies (National Population Commission, National Bureau of 

Statistics, National Archives, The Nigeria Police and other Security Agencies etc.), 

Regulators, Total, Reports, relevant Journals, etc. 

 Establish data on the people, history, culture, tradition, local governance 

structures, natural resource management, socio-economic conditions, 

demographic trends, geographical area, social infrastructure, archaeological 

and religious artefacts, traffic analysis, and potential impacts of the project. 

 Identify all stakeholders including National and International authorities, Non-

Governmental Organizations (NGOs), Community-Based Organizations (CBOs), 

Local/State government authorities, regulators, community leaders and groups 

that could be involved in the project and state the basis of their involvement. 

 Identify and obtain all relevant data on the health conditions of the communities 

for a period of 5 to 10 years from Government offices such as Federal and 

Ministries of Health, Hospital Management Boards, Local Government Primary 

Health Care Departments and private health establishments, as well as traditional 

medical institutions in the study area. Others are tertiary institutions, research work 

and EIA studies conducted in the area, Journals, etc.  

 Acquire information on Environmental Health Survey of communities on the 

following: Water (supply, availability, quality and route of contamination), 

domestic waste management (sources, collection, treatment and disposal) and 

food and drink. 

 Identify necessary minimum health requirements, standards and regulations. 

 Provide information on nutritional Status, immunisation, Health Professional 

/Traditional Birth Attendants per population, Child/Maternal morbidity and 

Mortality rates. 

 Provide information on the current state of knowledge and understanding 

regarding the correlation between exposure to Ionizing and Non-Ionizing 

Radiations and human Health outcome. Example of such radiations are Natural 

Occurring Radioactive Materials (NORM), Ultraviolet Rays (UV) and Thermal 

Stress. 

3.1  Field Data Acquisition and Sampling Rationale 

The sampling rationale varies from one study to another and also dependent on the 

study location (Table1.0). 
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Table 1.0: Environmental Components and Indices for Baseline Assessment for Onshore /offshore Components  

Environmental 

Component 

Environmental Aspect  Data Acquisition  Potential Environmental Impact Indicator 

Climate/meteorology Microclimate/Regional 

Climatic features  

In situ measurement, 

secondary data 

Temperature, Rainfall, Relative humidity, Wind direction and 

speed, visibility, cloud cover and their local effects. Currents, 

storms, waves, tidal levels for offshore studies) 

Air Quality Local and Regional  In situ / laboratory 

analysis 

Particulate, NOx, SOx, CO2, CO, VOC, H2S, SPM, NH3, CxHx,  Heavy 

metals (Fe, Cd, Cr, Pb, Ni, Vn, Zn) 

Noise  Local  In situ measurement Ambient noise level dB(A), communication interference.  

Surface Water 

/Sediment 

Characteristics 

Hydrology/Hydrodynamic

s  

In situ /secondary 

data 

Depth, flow direction, flow rate, current/tidal information, , 

sediment transport, (River depth, width, drainage characteristic 

,river bank erosion relevant for onshore studies) 

Physicochemical 

Features  

In situ 

measurements, 

Composite samples 

for laboratory 

analysis 

Colour, alkalinity, BTEX, TPH, TDS, TSS, Turbidity, EC, THC, PAH, pH, 

DO, Redox potential, BOD5, COD, Oil & Grease, Anions/Cations, 

NH4+, NO3, NO2, PO4, SO4, SiO2, Na, K, Ca, Mn, Mg, salinity Heavy 

metals (Fe, Cd, Cr, Ni, V, Pb, Ba, Zn, Ar, Hg).  

Hydrobiology  Composite samples 

for laboratory 

analysis 

Species composition, distribution, diversity, and abundance and 

seasonality of Phytoplankton, Zooplankton, Benthos. Aquatic 

macrophytes and  Macrophyte-associated macrofauna (relevant 

for onshore studies) 

Surface Water/Sediment 

Characteristics 

Fisheries  Direct 

observations/intervi

ew, In situ 

measurements, 

composite samples 

for laboratory 

analysis 

Species composition, catch-composition, fishery activities, 

including aquaculture, catch-per-unit of effort and price, fishing 

gears/methods (for onshore studies) population in fisheries, 

spawning grounds, migration routes and patterns, productivity 

and pathology. 



 

Provision of Environmental Studies and Services Contract  9 

 

Environmental 

Component 

Environmental Aspect  Data Acquisition  Potential Environmental Impact Indicator 

Microbiology (sea, 

surface  water) 

Composite samples 

for laboratory 

analysis 

Total heterotrophic bacteria, fungi, Total hydrocarbon utilising 

bacteria and fungi, total and faecal coliforms. 

Sediment Composite grab 

samples for laboratory 

analysis 

Colour, Texture, Temperature, pH, TPH, Redox potential, THB, THF, 

THC, Oil & Grease, Sediment geochemistry (Fe, Ni, V, Cd, Cr, Pb, 

Zn, Hg), Sediment microbiology  

Water Use (for onshore 

studies) 

Direct 

observation/interviews 

Traditional use of rivers and water bodies (navigation, sand mining, 

food processing, aquaculture, domestic etc) 

Groundwater 

Characteristics 

Physicochemical 

Features 

In situ / laboratory 

analysis 

Colour, odour, alkalinity, TDS, TSS, Turbidity, EC, THC, THUB, THUF, DO, 

pH, Redox potential, BOD5, COD, Oil & Grease, Anions/Cations, 

NH4+, NO3, NO2, PO4, SO4, SiO2, Na, K, Ca, Mn, Mg, Heavy metals 

(Fe, Cd, Cr, Ni, V, Pb, Zn, Hg).  

 Microbiology Composite samples 

for laboratory analysis 

Total heterotrophic bacteria, fungi, Total hydrocarbon utilising 

bacteria and fungi, total and faecal coliforms. 

 Groundwater dynamics In situ Static Water Level (SWL), Flow direction/ Flow Rate.   

Groundwater 

Characteristics 

Hydrogeology  Laboratory analysis, 

secondary data sources 

Stratigraphy, Aquifer characteristics  

Geology 

 

Local and Regional  Secondary data, 

laboratory analysis 

Regional geology, Stratigraphic/Lithologic properties etc 

Soil Physical characteristics  In situ/ composite 

auger samples for 

lab analysis, Soil 

profile pits 

Permeability, porosity, bulk density, texture (grain size), colour,  
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Environmental 

Component 

Environmental Aspect  Data Acquisition  Potential Environmental Impact Indicator 

Chemical characteristics  Composite samples 

for laboratory 

analysis 

pH, Anion, Cation and Cation exchange capacity (CEC), THC, 

heavy metals (Fe, Zn, Cr, Pb, Cu, Cd, Hg, V, Ni, Ar, Ba) Soil 

capability, Sulphides, Sulphates, nitrate, phosphates, THC, BTEX, 

TPH, PAH, phenols, Ca, K, Na, Mg, Ba, Ar, etc. 

Soil microbiology  Composite samples 

for laboratory 

analysis 

Total heterotrophic bacteria, fungi, Total hydrocarbon utilising 

bacteria and fungi. 

Land Use/Cover Satellite Imagery of 

Land use/Land 

cover 

Secondary 

data sources 

Land Use types:  Recreational, agricultural, forestry, industrial, 

residential, institutional, commercial.  Trends and time-lapse 

mapping. 

Wildlife Transect, direct 

observation, 

interviews, 

secondary data 

sources 

Species composition/distribution (vegetation map of locality), 

seasonality, exploitation methods/level (kill rates/month/year, 

estimates of wildlife population etc). IUCN categorisation 

Vegetation Transect, 

herbarium studies, 

tissue analysis 

Habitat status, floral composition, density and distribution, 

vegetation structure, plant pathology 

Biodiversity Status & 

issues relevant to 

biodiversity 

Conservation  In situ observation, 

interviews, secondary 

data 

Conservation status (rare, threatened and endangered species), 

conservation areas (forest reserves etc), environmentally sensitive 

areas – wetlands and swamps), local conservation practices. 
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3.2 Study Approach 

 Key aspects of this approach include design and development of sampling strategy 

to meet regulatory requirements; confirmation of the sampling design and locations 

by SPDC; pre-mobilisation activities (job hazard analysis, sampling 

equipment/materials calibrations and checks) and mobilisation to field; fieldwork 

implementation, sample collection (including field observations), handling, 

documentation and storage protocols and procedures; demobilisation from field; 

transfer of sample custody to Giolee laboratory for analysis as well as further literature 

research for comparing analytical results of sampled environmental components. 

Thereafter, the teams will be brought together to assess progress and review the initial 

analytical results. Based on this review, a final round of data gathering and analyses 

a draft report will be issued. 

 

4.0        INSTITUTI1ONAL AND LEGISLATIVE FRAMEWORK 

The institutional set-up and legislation related to environmental management of the 

oil and gas Industries in Nigeria have evolved over the years. The Department of 

Petroleum Resources (DPR) under the Federal Ministry of Petroleum Resources plays 

a key role in regulating and enforcing environmental law in Nigeria. The DPR 

regulation ‘Environmental Guidelines and Standards for Petroleum Industry in Nigeria’ 

(EGASPIN), first issued in 1992 and reissued in 2002, forms the basis for most 

environmental regulation of the oil industry. The Federal Ministry of Environment 

(FMENV) and its state ministry as well as other agencies of government like National 

Oil Spill Detection and Research Agency (NOSDRA) will also be involved in the 

management of environment.  

 

Relevant local and international laws as well as international conventions will be 

reviewed in the course of the project.  

 

   5.0    DATA GATHERING METHODOLOGY AND MARTIALS 

Data gathering process will involve an integrated approach with a team of multi-

disciplinary experts, incorporating all relevant disciplines in order to have a critical 

study of the various components of the environment.  

 

5.1   Meteorology 

Meteorological information, namely ambient temperature, wind speed, wind 

direction, relative humidity, heat radiation, cloud cover and atmospheric pressure will 

be acquired during the fieldwork from predetermined locations within the study area. 

The measurements of the various meteorological parameters will be carried out using 

direct in-situ reading equipment. 
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5.2      Air Quality/Noise Measurement  

Air quality measurement will be carried out within Agbara Platform and around its 

environs from pre-determined sampling points. Sampling/measurement of the   

constituents   of   atmospheric   pollutants (suspended particulate matter, NOx, SOx, 

CO, CO2, H2S, VOC, NH3, Heavy metals and Noise level ) will be carried out 

with the aid of a high volume sampler,  gas detectors and noise meter. The high 

volume sampler will be fitted with a clean and weighed filter paper and 

appropriately positioned with consideration for the wind direction. The equipment 

thus positioned, will be powered and allowed to run for 30 – 45 minutes. The filter 

paper will be carefully removed, re-weighed and the difference noted. The SPM 

concentration will then be calculated taking into consideration the volume of air 

sucked by the high volume sampler.  Analysis of the heavy metals constituents will 

also be carried out in the laboratory using the filter paper. The noise level is measured 

using a noise meter. The gas detector will be calibrated, appropriately positioned 

and the atmospheric concentrations of the various gases read off directly on the 

equipment screen.  

 

 

Plate 1.0: Air Quality and Noise Measurement 

 

5.3 Surface and Sub-surface water Sampling 

A water sampler will deployed for surface and sub-surface water profiling 

respectively. In-situ measurements for temperature, turbidity, pH, dissolved oxygen, 
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salinity, total dissolved solids and conductivity were will be carried out. Samples 

collected will be preserved accordingly. 

 

   Plate 2.0: Water Sampling Using a Water Sampler 

 

5.4  Collection of Plankton Samples 

Samples for plankton (zooplankton/phytoplankton) characterization will be sampled 

with the aid of plankton net. Samples will be preserved according. 
 
 

 

Plate 3.0: Plankton Sampling (Towing of Plankton net) 
 
5.5 Sediment Sampling 

Sediment sampling will be carried out with the aid of a stainless steel 0.2m2 grab 

sampler. Prior to first deployment and between sample stations, the grab sampler 

will be thoroughly rinsed with distilled water to remove visible sediment. On arriving 

each sampling station, the grab sampler, which will be connected to a winch via 

a 16mm cable will be lowered into the seabed and heaved out with sediments. 
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The grab deployment to seabed and retrieval to surface at each station required 

about 45 – 70 minutes.   

   

   
Plate 4.0: Day Grab Deployed into the Sea 

       

The sediment samples will be scooped from the grabs cup, and transferred into 

various containers based on parameter to be analyzed. Samples for benthic 

organisms characterization will be sieved through 0.5μm and 0.063μm mesh sizes 

before preservation with formalin.    

 

 
Plate 5.0: Sediment Sample 
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             Plate 6.0: Sieving for Benthic Organisms in Sediment Sample 

 

          Table 2.0 Sediment Samples Handling Procedures  

Parameter  Container  Storage /preservative 

Appearance, colour, 

texture, odour, brief 

sediment description,   

Record observation on 

site in a note book  

-  

Physico-chemical / 

heavy metals  

Polyethylene plastic 

bag  

Frozen  

Microbiology  250ml sterilised plastic 

container  

-4OC + 2  

Benthic macrofauna  250ml plastic container  10% formalin  

 

5.6   Benthos Analyses  

The benthic macrofauna will be sampled by sieving the grab samples through a 

1.0 mm mesh. The residue retained by the two sieves after sieving will be poured 

into plastic containers and will be preserved in 10% formalin to which rose bengal 

satin had been added. The preserved benthic will be taken to laboratory for sorting 

and identification.   

   

In the laboratory, sorting and counting will be done by using a hand lens and a 

binocular microscope. Identification will be done after Gosner (1971), Bernhard 

G. (1974) and Kobina and Mike (2001). Ecological indices, such as margalef 

species richness index and Shannon Weiener diversity index will be used in 

statistical analysis of observed data.  The benthos will be enumerated and diversity 

will also be assessed using applicable standard mathematical models.  
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5.7 Fisheries Studies  

Fishing nets will be deployed for direct fish catch along 4 transect within the 

platform area. Fish samples will be preserved accordingly and transported to the 

laboratory for Fish tissues analysis and abundance, species abundance and 

diversity; body weight, condition factor, heavy metal content, GSI and total tissues 

hydrocarbon. 

 

Assessment of the Major Finfish and Shellfish Species 

A frame survey of the five fishing communities will be undertaken using the 

complete census technique. Existing fish landing sites, number of fishers, number of 

canoes (boats), types of gear will to be determined by direct observation, counting 

and through interviews of fisher folks. A questionnaire shall also be developed to 

carry out these techniques. 

 

Monthly catch and annual potential yield will be estimated from randomly 

sampled landed catches, sorted and identified using standard keys. Individuals 

belonging to the same taxon will be enumerated and measured (length and 

weight). Fish Catch study would be carried out twice monthly for 12 months.  

 

Catches of the fishers already smoked will be estimated by converting the dry 

weights to wet weights by multiplying dry weights by a conversion factor of 2.5 

(Scott, 1966). 

 

Materials/Equipment  

   The following equipment will be used for the assessment: 

 Measuring scale 

 Measuring board 

 Metre rule 

 Speed boat/ sea truck 

 Taxonomic guides 

 Questionnaire  

 Photographic camera 

 GPSECOM software 

 Formalin Ice 

 Chest Microscope 

 Dissecting set  

 

 Quantification of the Catch 

The daily catch will be weighed to the nearest gram, measured to the nearest 

centimeter and then the monthly data extrapolated from the daily catch statistics 

and expressed in kg/month or tons/yr as appropriate. 



 

Provision of Environmental Studies and Services Contract  17 

 

 Assessment of Catch Per Unit Effort (CPUE) 

Catch per Unit Effort (CPUE) shall be expressed as weight of fish caught per day per unit 

of fishing effort per gear type. The estimation procedure will vary with gear type 

particularly for active as opposed to passive gear. Landings of passive gear will be 

divided by the number of fishing units (i.e. bundles of gillnets, number of traps or 

number of long lines).  

 

For active gear (cast nets, drag nets, etc,) the following calculations will be used:  

 

  CPUE = Total Catch x Total Number of hours spent fishing per day (active gear) 

                                              Total number of hours spent fishing 

 

 Assessment of Number of Fishers 

A census of fishers detailing: - Full-time and part-time fishers; Gender; and 

Migrant/permanent fishers shall be conducted 

 

 Assessment of the Types of Gear and Crafts Used in the Area 

A frame study shall be carried out to determine the type and number of gear and 

crafts used in the area. 

 

 Assessment of the Size Distribution of the Catch 

The catch on each sampling date shall be analyzed with respect to the size of 

individual specimens by taking length and weight measurements and determining 

the various size classes contained in the catch. 

 

   Assessment of the Mortality Pattern and Exploitation Ratio 

Total length data will be converted to length frequencies of constant class intervals of 

1cm and used to determine mortalities using FiSAT software (Gayanilo and Pauly, 

1997). The FiSAT generated mortalities will be utilized for calculating exploitation ratio 

as follows: 

 
Where:         E = Exploitation Ratio 

               F = Fishing Mortality Coefficient, and 

               Z = Total Mortality Coefficient 

 

Natural mortality shall be estimated using the formula Z-F 

 

  Diversity 

Taxonomic richness (Margalef index), diversity (Shannon–Wiener Index), evenness 

(Pielou index) and dominance (Simpson index) will be calculated using the 
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computer BASIC programme SP DIVERS (Ludwig and Reynolds, 1988). The 

differences in community diversity between the sampled Stations will be tested for 

significance using the Hutcheson (1970) index.  

 

      Abundance/Population Density/Distribution 

The numbers of each species in the area shall be enumerated as described under 

the biodiversity evaluation studies and their densities calculated using the formula, 

             

A =  (Malaquias and Sprung, 2005) 

   

where: ni is the total number of specimens,  

           Nsq is the number of squares (of sample taken),  

           A sq is the area of each square or size of sampler. 

 

Species distribution per site will be obtained from evenness calculation whereas 

spatial distribution of the species will be determined from occurrence and relative 

abundance data. The relative influence of environmental variables on species 

distribution shall be determined by canonical correspondence analysis using Ecom 

software. 

 

Food and Feeding Habit 

The nature and type of material (food) consumed by a species of fish constitutes its 

diet or food habits. Fish samples for stomach content analysis will be preserved 

immediately after capture, using 4 – 10% formalin or by deep freezing. The food 

habits shall be studied in phases, namely: 

i) Preliminary investigation of stomach contents 

ii) Microscopic examination of stomach contents 

iii) Quantitative and qualitative examination of stomach contents, 

iv) Diet diversity and relative importance of the identified and the qualified 

stomach contents 

 

 Bioaccumulation Test/Tissue Analysis of Fish Samples 

 

Collection of sample: Fish samples shall be collected according to best practice, 

preserved, prepared and designated contaminants measured using appropriate 

detection equipment. The result shall be used in the models below to determine 

bioaccumulation of the contaminants along the food chain. Further human health 

evaluation shall be done using the Estimated Daily intake and Target Hazard 

Quotient which determines the potential health index for the population as 

presented in the models below. 
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 Steady State Bioaccumulation (BCF) and Bioavailability (BAF) Models 

A variety of different modelling approaches exist for understanding 

bioaccumulation and bioavailability of contaminants. The BCF and BAF represent 

a single compartment model (Baron et al., 1990; Newman, 1995) that predicts 

partitioning between the exposure medium (water in this example and sediment) 

and the biota. BCF and BAF are generally calculated as the ratio, at steady state, 

of internal biota concentration to exposure concentration. Although the 

calculation of BAF and BCF are the same the interpretations are slightly different, 

with accumulation in organisms arising from water only for BCF and from water and 

dietary sources for BAF. Therefore, in general, BAF is derived from measurements in 

natural environments, and BCF is more readily measured under laboratory 

conditions. 

 

At the core of the BAF/BCF model is the assumption that accumulation is described 

by rate constants for uptake and elimination, including physiological excretion as 

well as metabolic breakdown and natural degradation/depuration. The 

relationships for uptake and loss are shown in the equation below, where “C” refers 

to the concentrations of a substance in either the fish or water, “K” is the rate 

constants for either uptake or depuration, and “t” is exposure time (Branson et al., 

1975; Veith et al., 1979). 

 

Cfish  = Kup  *Cwater*(1-e-(t*K
dep

)) 

Kdep 

At steady state the term e-(t*kdep) goes to zero and therefore the above equation 

simplifies and rearranges to the equation below, illustrating that BCF and BAF are 

equivalent to the ratio of uptake to depuration rates (Newman, 1995). 

       CfishKup       CwaterKdep 

                   =                     

Cwater              Kdep 

This Bioenergetic-based kinetic model of the study will used as shown below and 

used to determine bioaccumulation and bioavailability of non-degradable 

pollutants to higher trophic levels and determine relative contribution of water and 

sediment to the metal load in the animal. 

 

Css = Cf -AE.IR   x      1 

              Ke,f+g      Kuw.Cw+ Kus.Cs 

Where: 

 

Ku & Ke= uptake and elimination rate constants  

CF, CSW, CS = [  ] in food, seawater and sediments  

AE= assimilation efficiency  
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IR= ingestion rate  

g= growth rate 

 

  5.8 SOIL STUDIES 

Soil samples shall be collected at two depths: 0-15 cm (surface soils) and 15-30 cm 

(subsurface soils) using hand Auger from pre-determine (geo-reference) point. 

Samples for BTEX were sampled in vials with Teflon screw cap and preserved with 

Methanol while those for heavy metals were fixed with 1:1 HNO3 to PH < 2. Samples 

for organics were fixed with1:1 H2SO4 to PH < 2. All samples were stored in cool box 

fitted with frozen ice packs before being transported to Giolee Laboratory for 

analysis. 

Soil Moisture Constant 

The core samples will be placed in a basin of water to saturate by capillarity for 24 

hours prior to the installation of a constant head perimeter as reported by Edem 

and Edem, (2009). After the conduction of saturated hydraulic conductivity, the 

weight of *those core samples will be taken in grams, then after 3 days the weights 

(g) will be taken again to determine moisture content at field capacity, then on the 

10th day the weights will be recorded to determine the permanent wilting 

coefficient. Available water content will be calculated by subtracting the 

permanent wilting point from water at field capacity by using the formulae: 

 

FC - PWP = AWC …………………………………………….              Eqn. (2)  

Where  FC = Field capacity (g) unit 

                  PWP = Permanent wilting coefficient.  

                        AWC = available water content (%) 

Bulk Density 

The samples were re-saturated before oven-drying for bulk density determination, 

using this model. The sample for bulk density will be collected with cylinder.   

 

BD = Ms/Vb   …………………………………………………………      Eqn. (3) 

Where,  BD = bulk density                         

Ms = mass of solid 

Vb = bulk volume of the soil 
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Plate 7.0: Collection of Soil Samples 

 

 

Table 3.0: Soil Samples Handling Procedures  

Parameter  Container  Storage  

Physico-

chemical / 

Heavy 

Metals/organics   
240ml or 60ml Amber Glass 

(Screw Cover) 

 
Ice packs/-4OC + 2  

 

BTEX  

   20ml Clear Vials 

(Cork/Screw Cover) 
 

 

Ice packs/-4OC + 2  

Microbiology  

 25ml or 120ml clear plastics 

(screw cover) Sterile 

=do= 

N/B = All screw covers are PTFE (Polytetrafluoroethylene)-lined (e.g. Teflon) 
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Plate 8.0: Sets of Auger for Soil Sampling 

 

5.9 GROUNDWATER STUDIES (BOREHOLE DRILLING) 

Boreholes will be drilled in three triangular cluster points to capture the water flow 

direction  and the heterogeneity of the subsurface across the study area. Surface 

elevation value and height of head-works were measured to help determine static 

water levels of each borehole. The borehole was drilled to the first aquifer using a 

percussion drilling equipment. Conventional boring method that consists of the use 

of the light shell and auger will be also used in the boring operation. 

 

During the boring operations, disturbed samples were regularly collected at depths 

of 0. 5m intervals and also when change of soil type is noticed. Undisturbed cohesive 

soil samples were retrieved from the boreholes with conventional open-tube 

sampler 100mm in diameter and 450mm in length.  

 

The open-tube sampler consists essentially of a lower end and upper end screwed 

into a drive head, which is attached to the rods of the rig. The head has an overdrive 

space and incorporates a non-return valve to permit the escape of air or water as 

the sample enters the tube.  The sampler is driven into the soil by dynamic means 

using a drop hammer. On withdrawal of the sampler, the non-return valve assists in 

retaining the sample in the tube. All samples recovered from the boreholes were 

examined, identified and roughly classified in the field. PVC Casing Pipe was 

installed to a depth of 14m which includes 3m length of screened zone in the aquifer 

area. 
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Figure 1.0: Borehole Completion Model Design 

 

The wells will be flushed and samples collected after 24hrs. Groundwater will be 

sampled and stored in 1litre containers for each borehole and then stored in an ice 

block stacked cooler for evacuation to the storage refrigerator before taken to the 

laboratory. Each well will be fitted with PVC cap about 30cm above ground level 
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to prevent ingress of surface water. The drilling activities are presented in Plates 9. 

 

Plate 9.0: Drilling Exercise  

 

Ground-Water Elevations and Flow Directions  

Ground water flows from areas of high hydraulic head (high water-level elevation) 

to areas of low head (low waterlevel elevation). Because hydraulic heads vary 

laterally and vertically in a ground-water system, ground-water movement will 

generally have a vertical as well as a horizontal component. Contour maps of 

heads in aquifers will be prepared to determine the horizontal direction of flow. The 

vertical component of flow will be determined by comparing water levels in nearby 

wells completed at different depths in the same aquifer or in different aquifers. A 

contour map of the water table represents the elevation of the top of the saturated 

part of the uppermost unconfined aquifer. The horizontal direction of ground-water 

flow is generally perpendicular to the contour lines and water flows down the slope 

of the contours in a manner analogous to the flow of water down the slope of the 

land surface. An accurate map of the water table is usually constructed from water 

levels measured in wells that are open to a small interval at the water table.  
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Giolee will perform the hydro-geological analysis to establish the direction and 

gradient of the first encountered water table by using a 3 point triangulation method 

and estimate permeability of aquifers in saturated zone using Hazen’s Formulae or 

similar grain sized based approximation.  

Figure 2.0. Three Point Triangulation Method    

 

 Ground Water Sampling  

The wells will be compressed and flushed and sampled for ground water after 24hr. 

The samples will be collected with disposable bailers attached to a long rope 

gradually lowered to the depth of the well. Insitu measurement was carried out on 

the fast holding parameters such as pH, conductivity, DO, turbidity, TSS, TDS and 

Temperature. Results of such analyses shall be recorded in the field logbook duly 

attested to by the sampler.  
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Plate 10: Ground Water Insitu Measurement 

 

     

Plate 11: Groundwater insitu Measurement using Flow Cells  
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5.10   Vertical Electrical Sounding 

Geophysical Survey  

Vertical Echo Sounding (VES) points were taken at three different points; 

three points will be taken adjacent to borehole perimeter. The measurement 

extends up to the depth of 30meters into the subsurface. The method will 

define the Schlumberger configuration. 
 

The electrode movement on the current electrodes C1, C2 are moved 

outward symmetrically, keeping P1 P2 fixed at the center, with this procedure 

often called electric drilling, the property of the subsurface will be explored. 

The data will be collected in a favourable sunny weather condition. Field 

precautions observed to ensure good quality data included firm ground 

coupling of the electrodes by 2/3 electrode burial; electrode burial in water 

pool will be avoided by allowable offset position; stainless steel electrodes 

were used to avoid polarization; current leakages and creeps will be 

checked to avoid spurious measurement; profiling will be done adjacent to 

borehole perimeter; and the exercise will be carried out in a favorable 

weather condition. 
 

 

Plate 12: Vertical Electrical Sounding- Electrode Spacing 

       5.11    Naturally Occurring Radioactive Material (NORM) 

The radiation exposure rate, reported in microrems/hr, was obtained from 

designated sampling points around the study area. The sensing/hand – held 

device was placed in direct contact with the surfaces screened and 

readings were taken (See Plate 2.3).  
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Plate 13: NORM Screening 

5.12 ECOTOXICITY ASSESSMENT 

 Materials 

1. Brackish/ fresh water  

2. Amber colour glass trough 

3. Shrimps/tilapia fish 

4. Medium water/ dilution water 

5. Air pumps/stones 

          Collection of Test Species 

The test species for fresh and brackish water environment used for the experiment 

will   be collected with dip nets and transferred into conducive polythene container, 

which were aerated with air to reduce the stress on the test species during 

transportation to the laboratory. 

 

Acclimatization 

After the quarantine period, all the shrimps were acclimatized to the dilution water 

(water from organism's habitat that has been filtered) over a period of 10-14 days 

prior to their use in bioassays. The stock population was acclimatized in large glass 

holding tanks measuring 100 x 100 x 100 cm. About two - thirds of the total volume 

was filled with filtered river water. Sediment samples collected from the organism's 

habitat was sun-dried and pulverised following the method of Tokolo (1989). The 

sediment samples were sieved through a 0.5mm mesh size to remove organisms 

and large sediments (Oshida and Reish, 1986). About 100g of the sediment was 

placed at the bottom of the holding tanks to serve as substrate (i.e. to provide a 

conducive environment similar to the natural aquatic environment). The holding 

tanks were aerated with whisper aerators equipped with air stones. The shrimps 
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were fed daily during the period of acclimatization with prepared commercial 

shrimps-meal to prevent starvation. The water in the tank was changed once every 

two days to prevent accumulation of metabolites. The shrimps were considered 

acclimatized when no mortality is recorded within the fourteen-day period. NOTE 

that acclimatization takes place between 14-28 days.  

 

Range Finding 

Range finding - This is carried out to expose the test organisms to a broad range of 

media dilution for 8 to 20 hrs. This is actually used to identify the range of 

concentrations to be use during the definitive test/toxicity test. 

 
Plate 13: Preparation for Range Finding 

 

Bio-Assay Procedure/Definitive Test 

Bio-Assay procedure / definitive test - The test organisms are expose to media 

solution of varying concentrations of the test chemical and gently aerated during 

96hrs exposure period the test vessels or aquaria are usually amber colour glass. 

Different concentration shall be prepared using the test sample and the dilution 

water (i.e water from the organism habitat). 

 

The bio Assay shall be carried out by placing ten shrimp in replicate of 5 different 

concentrations of the test chemical and 2 control (Positive and negative control). 

All test bioassay tanks were cleaned and prepared for testing according to the 

method described by USEPA (1978). 
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Plate 14: Definitive Test 

 

Mortality was recorded during the 96 hours exposure period according to the time 

schedule at 0, 24, 48, 72 and 96 hours, and the dead organisms were removed 

immediately on detection. The criterion for establishing test organism mortality 

during the tests is the point at which no movement could be detected (Sprague, 

1973). The mortality shall be recorded within the intervals of 24-96hrs.  

 

Dilution Series 

Dilution series – this is done by exposing 10 shrimp by 5 liters of dilution water while 

establishing positive and negative control The physico-chemistry test can also be 

perform on the test solution at the beginning of 24hrs and at the end 96hrs of 

dilution.  

 

Percentage Mortality Calculation 

The percentage mortality is usually calculated using the formula below Mortality (%) 

=   No of dead organism/Total no of organism tested × 100. 

 

Physio-Chemical Parameter to be Tested 

The physico chemical parameter to be tested in the sample. pH, Temperature, TSS, 

Conductivity, Dissolve Oxygen, Bicarbonate, Hardness, and if it involves soil pH, 

Temperature, TPH and some heavy metals. The physico chemical parameter to be 

tested on the dilution water PH, Conductivity, Turbidity, TSS, TDS, TPH and some 

heavy metals. Finally, the shrimps mortality shall be evaluated for the 96 hrs 

experiment in all the duplicate. The media lethal concentration of the test chemical 

of substance is the concentration of the test chemical that is estimated to kill 50% 

of the tested organisms during the continuous exposure of a specified period of 

time. This media level concentration is a standard measure of toxicity. The 

susceptibility of shrimps to the test sample is determine using a computerized probit 

method of analysis according to (Finney 1971) for media LC50 at 96hrs. The mortality 
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recorded in the two test chamber for the test chemical is use to determine the LC50 

for the test organism. 

 

  
Plate 15: Sample Collection for Physcio-Chemistry  

 

5.13 SOCIAL IMPACT ASSESSMENT (SIA) 

This study had the goal of determining the potential socio-economic impact of 

proposed project on the communities within the study area. Derived from this broad 

goal were the following objectives.  

 Conduct a literature review in order to obtain relevant socio-economic data. 

 Conduct key informant interviews, hold focus group discussions (FGDs) with 

stakeholders and administer household questionnaire with a view to obtaining 

primary socio-economic data from the communities. 

 Determine the local population’s reliance on exploitation of natural resources 

for sustenance. 

 Determine the infrastructural framework and functional status of existing 

facilities, and their impact on development. 

 Obtain the perceptions, concerns and expectations of residents of the 

communities about the proposed project. 

 Analyze and interpret the data obtained in order to establish the conditions 

and subsequently define any possible socio-economic impact of the proposed 

project. 

 

Study Design and Strategy 

The study will be designed to obtain socio-economic data on the study community 

from primary and secondary sources. To this end a strategy was adopted which 

entailed: 

 Conducting literature searches and reviews. 

 Designing and pretesting a household questionnaire for use in the study. 

 Determination of the target population and sample size for administering 

the household questionnaire. 

 Conducting field visits to the study area. 
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 Conducting Focus Group Discussions (FGDs) with various stakeholder 

groups and in-depth interviews with key informants in the project area. 

 Collation and analysis of data obtained from all the sources.  

 Report preparation. 

 

Target Population and Sample Size 

Copies of a household questionnaire will be administered in the community. The 

exact of questionnaire completed and returned, and will be used to obtain 

quantitative data for the report. The households will be randomly selected and 

household respondents of both genders will be chosen to represent their 

households. FGDs and in-depth interviews will be carried out on members of the 

community and private and public sector workers resident in the community. All 

respondents must be 19 years old and above. 

 

Data Collection 

Data for will be collected from primary and secondary sources. The primary sources 

included the household questionnaire, FGDs, and key informant interviews. 

Secondary data will be obtained from published academic documents and those 

obtained from public agencies like the National Population Commission (NPC) and 

the National Bureau of Statistics (NBS). All the documents from which data will be 

obtained will be listed in the References.  

 

 

Plate 16: Questionnaire Administration for Social Impact Assessment 

 

Analytical Techniques 

The most common were summary statistics like percentages, ratios and averages. 

The data were presented mostly in tables and charts. Population size and issues of 

its distribution relevant to the study were determined using the following formulae: 

I. Population projection using the exponential model 
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Pn = Po (1 +r)n; where Po is population in the base year, r is the estimated 

annual growth rate  of population, and n is time lapse in years. 

 

II. Sex Ratio = Number of males in the community X 100 

Number of females in the community 

III. Dependency Ratio = Population (0-14years) + population aged 65years and 

above X 100 

Population aged 15-64years 

IV. Crude Birth Rate (CBR) = Number of life births in a community in one year X 

1000 

Midyear population 

 

Community Consultation and Integration in the Study 

It will be necessary to ensure participation and integration of the local populace 

(landlords, community, residents and other stakeholders) in the socio-economic 

study. The community consultation and integration programme for the socio-

economic impact assessment will consist the following;  

 

 Visits to key State Government and LGA stakeholders (political leaders / traditional 

rulers / civic leaders). This will be done for advocacy purposes to inform, and also 

to secure permission and co-operation for the project and the study.  

 

 Direct Consultation with Identified Stakeholders. This will involve consultative 

meetings with identified stakeholders and community groups. 

 

The Objectives of the Community Integration exercise are to: 

 

 Sensitize and adequately educate the project host communities on the 

rationale for, purpose and benefits of locating the proposed projects. 

 

 Secure the acceptance and full support of the people of project 

Communities for the proposed project. 

 

 Establish the host communities fears and expectations from implementation 

of the proposed project. 

 

 Re-affirm the fact that the project is only coordinated by SPDC but opened 

to joint ownership among, host State Government and Communities, Local 

and Foreign Investors. 
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The socio-economic data needs are presented in Table 4.0. 

Table 4.0: Socio-Economic Data Needs 

S/N Socio-economic Features Variables 

1 Demography Population size and distribution (age, gender, ethnic 

groupings, population density, dependency and sex 

ratio), marital status, educational attainment, primary and 

secondary school dropout rates, history and trend of 

migration into and out of the area of study, net enrolment 

ratios for primary and secondary schools, levels of 

increased pressure on existing infrastructural facilities etc. 

2 Social Structure and 

Organisation 

 

Settlement history, ethnic groups, social organisation and 

traditional governance – Stakeholder analysis, power and 

authority structure; history of conflicts and their resolution 

including the role of women, indigenous conflict resolution 

mechanisms and how social stability and security are 

maintained; causes, nature and remedy of youth 

restiveness.  

3 Livelihood Income distribution and consumption patterns, 

employment status, occupation, occupational mobility 

and adjustment, poverty profile (positive and negative), 

Average monthly income in naira, cost of household 

goods, land use and tenure system, and other economic 

activities, social capital, safety net, etc. 

4 Social infrastructure Major means of transportation; educational institutions, 

water supply, electricity, communication, recreational 

facilities, waste management facilities, housing (type, 

pattern and quality), bridges, jetties and embankments, 

etc. 

5 Cultural Properties  Value system, social norms, oral traditions, location and 

spatial distribution of historical sites, archaeological sites 

and artefacts, shrines, sacred forests/scenic areas; 

religion, plants/animal species of cultural value, festivals, 

marriage practices, cultural calendar, indigenous 

knowledge of tidal flow etc. 

6 Natural Resources and 

Land Use 

Values and use of natural resources including rights over 

private, rental, common ownership and access to 

resources – especially with respect to women; local 

conservation practices (closed seasons/closed locations); 

lakes, fishponds and plantations etc. 

7 Perception of the project Perception of associated project risks and impacts on 

quality of life, rating of relationship with SPDC, 
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S/N Socio-economic Features Variables 

pleasure/displeasure with proposed project, expectations; 

how transparency can be improved amongst 

stakeholders; how communities will react to the 

establishment of separate camps for the workers. etc. 

8 The role of women and 

children 

Rights and privileges, contribution to socio-economic 

development; access and ownership of economic 

resources; activity systems and political organisation, 

women trafficking, child labour, teenage pregnancy etc.  

9 Physically Challenged Rights and privileges, contribution to socio-economic 

development; activity systems, social inclusion and 

exclusion, possibility of employment. etc.  

1

0 

Vehicular Traffic Analysis Boat volume count (water), origin and destination survey, 

incidence and records of boating accidents, etc. 

1

1 

Sex Trade Population, Frequency, Nature, types, origin, and socio-

economic aspects; the consequences and remedies etc. 

1

2 

Organised crime Dimensions, mechanisms, operations, potential impact on 

the business 

 

There shall also be surface surveys using appropriate sampling strategies (preferably 

stratified systematic sampling) or transects (linear paths). For subsurface detection 

of archaeological potentials, probing techniques, geophysical remote sensing 

devices such as soil-sounding radar, electrical resistivity, magnetic survey methods 

or metal detectors shall be used. The outcome shall include identification of: 

 

a) Archaeological sites and landscapes that could be affected by the project. 

b) Archaeological sites and landscapes that need to be selected for the data 

recovery. 

c) Archaeological sites and landscapes that could be preserved by altering the 

construction programme. 

 

5.14 HEALTH IMPACT ASSESSMENT (HIA) 

The health baseline study will include but will not be limited to the following: 

 Carrying out baseline health survey and analysis of health services. This will 

involve the surveillance and documentation of the health-care types, viz Private 

and Public (clinical and preventive), analysis and availability, accessibility and 

quality of health care delivery in the target communities.  

 

 Using structured questionnaires and oral interviews, acquire data on the 

following: health & personal history, socio-cultural health conditions, existing 

health symptoms, local community health statistics, disease trends, existing 
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health care provisions/services (distribution, nos., type, quality), population size 

served; water supply and sources/methods of domestic waste disposal. Obtain 

information on birth/death rates, immunisation and nutritional status where 

necessary). 

 

 Establish and generate baseline data on the various components of air (in and 

out door) that could have significant outcomes on the health of the people. 

These will include CO, CO2, SOx, NO, N2O, NH3, VOC/HC, SPM, Soot, Dust, 

Humidity, Heat, ambient Noise level and Temperature. Show how the values 

obtained compare with statutory/ regulatory limits using graphs, charts and 

other illustrations. Identify the most (human) sensitive receptors of the significant 

determinants in a structured manner that is easy to comprehend. 

 

 Access health determinants prevalent in the communities that could be altered 

by the project activities. Examples of such determinants are, Genetics, age, sex, 

immunity, health services, disability, risk perception, knowledge, attitude, 

practice, behaviour, diet, alcohol/ substance misuse and means of 

transportation. Others are poverty, family structure, occupation, education, 

income, regulations and laws. 

Methodology 

The fieldwork will involve in-situ identification and study of health determinants and 

conditions in the communities. The fieldwork data gathering approach is optional, 

but may include the following tools where applicable: 

 

 Cross-sectional survey of the communities  

 Oral Interviews 

 Physical observation 

 Focus Group Discussions (FGD) 

 Administration of questionnaires 

 Environmental Health sample collection and analysis (potable water, air 

quality-indoor/outdoor and soil with emphasis on bio-chemical 

contaminants like parasites, heavy metals etc). These data shall rely on 

samples collected and analyzed in biophysical parameters. 

 Health Facility Surveys, 

 Physical assessment of clinical status of the population (e.g. nutritional status 

assessment in children, BP and lungs volume).  

 

Table 5.0 presents the health parameters and relevant requirements  

Table 5.0: Health Data Needs 
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S/N Health Parameters Data Requirements 

1 Demographic profile 

of the Communities 

Population, age-sex distribution, migration pattern, 

occupation, religion, marital status, educational 

attainment, fertility rate, crude birth rate (CBR), life 

expectancy. 

2 Morbidity/Mortality Patterns Pattern of morbidity and mortality in the area; 

computation of crude death rate (CDR); age-

specific death rate (infant mortality rate, under 5 

mortality rate, maternal mortality ratio, HIV 

prevalence rate), etc 

3 Healthcare facilities  Inventory of existing healthcare facilities and the 

types/ quality of services rendered; health programs 

available and their providers etc. Qualifications, 

experience and competence of local health 

professionals; availability of Medical Emergency 

Response Facilities including Medical Emergency 

Evacuation System (MEDEVAC). Acquire 

information for health budget, policies, 

programmes and identify minimum health 

requirement, standards/regulations for the 

communities 

4 Nutritional Status of <5 

children and the general 

population. 

Birth weight, feeding habits, weight, height, mid 

upper arm circumference (MUAC), Body Mass Index 

(BMI), clinical examinations for signs of malnutrition.   

5 Maternal, Neonatal and Child 

Health  

Maternal mortality ratio; <5 mortality rate, Infant 

mortality rate, Neonatal mortality rate; Immunization 

Status; deliveries attended by orthodox health 

practitioners; number, distribution and patronage of 

traditional birth attendants; types and prevalence of 

congenital effects for a period of 5-10years. 

6 Knowledge, Attitude Practice 

and Behaviour (KAPB) 

 

Knowledge of causes of common diseases and 

methods of preventing them. Behaviour/Lifestyle 

that could influence Health (e.g. Substance abuse, 

reproductive health behaviour; health care seeking 

behaviour (traditional medicine utilisation, spiritual 

healing, etc) Key household practices eg personal 

hygiene, intake of proteinous food like fish, egg, 

meat, etc by children. 



 

Provision of Environmental Studies and Services Contract  38 

 

S/N Health Parameters Data Requirements 

7 Environmental and 

Occupational Health  

Water supply, sanitation, housing, waste 

management practices (disposal of human and 

domestic wastes), noise levels, air quality (indoor 

and outdoor), thermal stress and levels of 

radioactivity, pest/vector control.  

 

5.15 IMPACT ASSESSMENT METHODOLOGY 

The Hazard and Effect Management Process (HEMP) and ISO 14001 tools will 

be used to identify, evaluate, describe and categorise impacts. The 

environmental assessment process also considered interactions between 

various project activities and environmental sensitivities as well as the 

interactions among the environmental sensitivities.  

  

  The Hazard and Effect Management Process  

The hazard and effect management process will follow the identified 

impacts of the SPDC operational facility. 

  

  Rating of Impacts  

  Six stages as presented below will be used in the rating of impacts: 

Stage 1:  Description of Impact 

The following characteristics were used to describe each identified impact: 

 Positive/ negative (beneficial/adverse) 

 Direct/indirect (direct/via intermediate factors that influence the 

determinants of an impact) 

 Duration: Permanent (long term)/temporary (short term) 

 Magnitude: local or widespread; and  

 Reversibility/irreversibility (can the impact revert to previous condition or 

does it remain permanent?) 

 

Stage 2:  Qualification: Likelihood of Occurrence 

Impact Probability Likelihood Frequency 

High probability (80-100%) A very likely impact Very frequent impacts 

Medium high probability (60-

80%) 

A likely impact Frequent impacts 

Medium probability (40-60%) A possible impact Occasional  impacts 
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Medium low probability (20-

40%) 

An unlikely impact Few  impacts 

Low probability (0-20%) A very unlikely 

impact 

Rare  impacts 

 

Stage 3: Potential Consequence 

This is the actual result and scale that an impact might have. The potential 

consequence of an impact depends on the magnitude of the potential 

changes to the environment caused by a hazard and the level of sensitivity 

(assimilative capacity) of the recipient environment.   

 

 

Potential Consequences Classification Matrix 

Receptor 

Sensitivity 

Magnitude of Impact 

Low Medium High 

Low Trivial Slight Substantial 

Medium Slight Substantial Big 

High Substantial Big Massive 

 

The rating of potential consequence is determined by the interaction between the 

magnitude of impact and receptor sensitivity. 

 

Rating of Potential Consequences 

Effect Potential Consequence 

Massive Extreme 

Big Great 

Substantial Considerable 

Slight Little 

Trivial Hardly any 

 

 

Generic Definitions of the Potential Consequence of Biophysical Environmental Impacts 

 

Definitions of the Potential Consequence of Environmental Impacts 

Hardly any An impact on the biophysical environment that may cause little or no 

adverse effects on individual plants and animals, with little or no 

disruption of habitats and ecosystems. 
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Little An impact on the biophysical environment that may cause losses of a 

few individual plants/animals species, little effects on the demographic 

features within an ecosystem. 

Considerable An effect on the biophysical environment that may cause long term (but 

not permanent) loss of biodiversity, local damage to habitat and 

dysfunction of communities and ecosystems. 

Great An impact on the biophysical environment resulting in local extinction 

of some biota, and permanent loss of small areas of habitat and 

ecosystems. 

Extreme  An effect on the biophysical environment that may cause permanent 

loss of whole populations of plant and /or animals, with widespread 

extinction and permanent loss of habitat, whole communities and 

ecosystems. 

 

    

Generic Definitions for the Potential Consequence of Social Impacts 

         Definitions for the Potential Consequence of Social Impacts 

Hardly any A trivial effect on the social environment, which causes almost no 

nuisance or damage in the community.  The local culture and lifestyle 

as well as the social infrastructure are somewhat negatively affected, 

but the effect is only temporary. The impact could result in some 

disagreement with stakeholder groups, but relationships are likely to 

remain strong. 

Little A slight effect on the social environment that causes temporary changes 

in the local culture and societal structure.  There is disagreement with 

some stakeholder groups but the relationship remains fairly strong. 

Considerabl

e 

A substantial effect resulting in disruption of the way of life of the 

community and fundamental disagreement with some stakeholder 

groups.  Here is a breakdown of trust between the company and its 

stakeholders although relationships have remained.  A single 

stakeholder group might have started campaigning against the 

company. 

Great A big effect on the social environment with permanent disruption in the 

local culture and the societal structure.  There is a fundamental 

disagreement between the company and its stakeholders destabilising 

the company-stakeholder relationship.  This may affect the speed and 

effectiveness of future decision – making processes. 

Extreme  A massive effect on the social environment with sustained large 

disruption of the quality of life and lifestyle within the community.  There 

is irreversible damage to social structure, traditional culture, and 
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infrastructure with total breakdown of stakeholder relationships.  

Impacts have become a concern for all stakeholder groups. 

 

Generic Definitions for the Potential Consequence of Health Impacts  

Definitions for the Potential Consequence of Health Impacts  

Hardly any These are mere nuisances, not affecting work performance or 

causing disability, e.g. non-toxic dusts (as an acute hazard), short 

time sleep disturbance. These health effects will disappear without 

medical attention. 

Little Illnesses that will need medical attention, requiring only a few days to 

fully recover (e.g. colds, headache, skin irritation) and will not 

progress to chronic conditions. 

Considerable An effect capable of causing irreversible health damage resulting in 

permanent partial disability without loss of life.  These conditions will 

require prolonged or intermittent medical attention, e.g. 

hypertension, obesity, noise induced hearing loss, chronic back 

injuries, chronic infections (e.g. STIs, Schistosomiasis, hepatitis A), 

chronic skin diseases or respiratory system diseases like asthma 

caused by external agents and stress. 

Great An effect that causes permanent total disability or low number of 

fatalities.  Communicable disease/health related conditions such as 

Ebola, SARS, parasitic diseases (e.g. sleeping sickness), 

alcoholism/drug abuse, road traffic accidents, cancers (small 

exposed population), chronic exposure to toxins, malnutrition, heat 

stroke, severe psychological stress, falls under this category. 

Extreme  An effect resulting in multiple fatalities from disease/health-related 

conditions e.g. tuberculosis, hepatitis B, HIV/AIDS, parasitic diseases 

such as malaria, diseases caused by acute exposure to toxins 

(hydrogen sulphide, carbon monoxide), cancers in a large exposed 

population. 

 

 

 

    Stage 4:  Degree of Significance 

 The degree of significance of impact was rated as follows: 

 Major 

 Moderate 

 Minor 

 Negligible 

 

Stage 5: Impact Assessment Matrix 
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The potential impacts were evaluated using the Impact Assessment Matrix. 

 

Impact Assessment Matrix 

Potential Consequences 

Likelihood Positive Negative 

Hardly Any Little Considerable Great Extreme  

High Beneficial Moderate Moderate Major  Major  Major  

Medium high Beneficial Minor  Moderate Moderate Major  Major  

Medium Beneficial Minor  Minor  Moderate Moderate Major  

Medium low Beneficial Negligible  Minor  Minor  Moderate Moderate 

Low  Beneficial Negligible  Negligible  Minor  Minor  Moderate 

 

Mitigation measures were determined after the rating of each impact and only 

moderate and major impacts were considered for mitigation, while standard 

practices and continuous improvement will address minor and negligible impacts. 

The positive impacts shall be monitored and enhanced.  

 

5.16 IMPACT EVALUATION  

Evaluation of Impact Significance 

Identified impacts will be evaluated based on clearly defined criteria (legal 

requirement, risk, frequency, importance and public perception) in order to 

determine their significance as described below:   

 

Legal/Regulatory Requirements (L) – Is there a legal/regulatory requirements or a 

permit required? 

0 = There is no legal/regulatory requirement 

3 = There is a legal/regulatory requirement 

5 = There is a permit required 

 

Risk (R) – Rate the existing and potential risk to employees and/or local populations. 

1 = Low risk 

3 = Intermediate/Medium risk 

5 = High risk 

Environmental Impact Frequency (F) – Rate the frequency of occurrence 

1 = Low Frequency 

3 = Intermediate Frequency 

5 = High Frequency 

 

Environmental Impact (EI) – Classify the impact according to the importance 

1 = Low Importance 

3 = Intermediate Importance 
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5 = High Importance 

 

Public Perception (P) – Determine the importance of the environmental impact in   

terms of public perception 

1 = Low Perception 

3 = Intermediate Perception 

5 = High Perception 

 

This approach will be adopted considering its interactive and descriptive analysis of 

the relationship between the existing facilities and the ecosystem components. The 

approach will combine the following factors in assessing the overall impact rating 

of the existing facilities on the environment: 

 

 sensitivity / vulnerability of the ecosystem component; 

 productivity evaluation / rating of the ecosystem components; and 

 Knowledge of the possible interactions between the production activity and the 

environment. 

 

In order to reduce elements of subjectivity inherent in the ranking process, a team 

of multi-disciplinary experts will be co-opted to independently rank / quantify the 

impacts based on the five criteria. 

 

The existing impacts will be classified as significant if: 

(L+R+F+I+P) > 15 or 

(F + I) > 6 or P = 5 

 

5.17  VEGETATION/WILDLIFE/BIODIVERSITY  

Biological diversity or biodiversity refers to the verity of life forms; the different plants, 

animals and microorganisms, the genes they contain, and ecosystems they form. 

This study shall consider biological diversity at three (3) levels; 

1. Genetic diversity,  

2. Species diversity and  

3. Ecosystem diversity. 

 

Vegetation will be sampled along designated sampling transects/sub-transects. 

The location of each sampling point will be confirmed using GPS. Vegetation will 

also be studied in sampling quadrats measuring 20 m x 20 m. For each sampling 

point information on habitat, vegetation structure and species was recorded. 

Habitat data will include vegetation description, latitude, longitude and signs of 

wildlife.  
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Plant species will be categorized into trees (4m or more), shrubs (0.5m to 4m) and 

herbs (less than 0.5m). Dendrometric parameters recorded included height (m), 

diameter (cm) and number of trees. A pair of binoculars (Model: Helios Fieldmaster 

8x40) will be employed to aid field identification of trees. Tree species diversity will 

be calculated as the Shannon-Wiener (H1) index and the abundance of 

herbaceous species expressed in semi-quantitative terms (dominant, frequent, 

occasional, rare) (Pryor, 1981). On this basis a species having a wide distribution 

with many stands would be classified as a common, abundant, widespread 

species.  

 

Alternatively, a species may have a similarly wide distribution but with very few 

stand and would be classified as an infrequent, restricted or occasional species. 

Species of limited geographic distribution and with a few stands will be classified 

as rare. Plants were also observed for any disease symptoms/conditions. Samples 

of diseased plants will be collected in polythene bags for subsequent laboratory 

analysis. Unidentified plants will be taken for pressing and verification/identification 

later in the University of Calabar reference herbarium. Plant species will be 

identified using the works of Hutchinson and Dalziel (1963, 1968). Features of 

ecological interest will documented with a Canon IXUS 210 digital camera.  

 

                   

Plate 17: Vegetation Sampling – Dendrometric Measurement 

Wildlife assessment method will make use of evidence of animal presence or 

occupation for evaluation of any given species without physically seeing them. 

Such evidence includes the presence of burrows, droppings, footprints, feathers, 

carcass, tracks sloughed skin, devoured fruits and calls of different animals. The 

technique will also include looking for faecal droppings, foot marks, calls of different 

animals and sighting (direct observation). This was complemented by a review of 
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existing wildlife literature for the area. Animals will be identified using the field guides 

and keys of Kingdom (1997) and Happold (1987). 

 

 

Plate 18: Footprint, Burrows and wildlife found during Sampling 

 

 

5.18   POST IMPACT ASSESSMENT (PIA)/POST CLEAN-UP ASSESSMENT  

The samples from designated components of the environment will be collected 

from the site under investigation as well as control samples and analyzed in 

accordance with the Federal Ministry of Environment Standards, 1991 as adopted 

by National Oil Spill Detection and Response Agency and EGASPIN,2002 (Appendix 

VIII-F2). And  priority parameters as showed in Table 1.1 of Part III-Environmental 

Management for Production Operations of NOSDRA Oil Spill and Oily Waste 

Management Regulations, 2011.  

 

Standard Site Assessment Procedure  

Site Assessment and characterization of a contaminated site is very critical to a 

proper site management process. A thorough, and comprehensive, site assessment 

will guide in proper decision making about remediation actions. There are normally 

three phases in a standard environmental site assessment. These phases depend on 

the size and complexity of the contaminated site, and range from the general to the 

specific. 

Phase I: Site Information Assessment 

The objective of phase I Assessment will be to identify the potential contamination 

existence at any given site.  In the execution of the phase I assessment, Giolee will 

adopt the following four basic steps: 

1. Information Gathering about past and present uses of the site; 
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2. Inspection site visit  by an environmental professional (site reconnaissance)  

3. Document review from available  environmental files maintained by client  

4. Preparing a preliminary report that identifies existing and potential sources of 

contamination on the property. 

 

Information Gathering  

The document review and information gathering will include three broad aspects: 

a) Facility characteristics: 

In this aspect, Giolee will critically review to develop the current and historical 

description of the site and its facilities as it relates to the areas of concern such as 

contaminant sources and potential discharge points.  

Relevant information will be gathered from facility records and the review of above 

and below ground structures as possible sources of contamination, as well as 

considering prior site and surrounding land uses. 

 

b) Contaminant Characteristics: 

This aspect will aim at identifying all hydrocarbons, other contaminants of concern 

that may be stored at the site. An estimate of their quantities and concentrations 

will be derived by visual inspections, reviewing documentation and where 

necessary and possible interview past and present employees. 

 

c) Physical Site Characteristics: 

This aspect will involve the examination of the geology, hydrology and 

hydrogeology of the site and surrounding area from available data. This will help 

Giolee develop a comprehensive understanding of local site characteristics, 

current and historical description of the area. Other sources of information may 

include aerial photographs, geology and groundwater reports; topographical, 

geological and other maps, and previous site assessment reports. 

 

Phase I Site Reconnaissance  

Site reconnaissance is a site walkover activity which provides the opportunity of 

visual inspection of the site. The purpose of site visit is to: 

1. To determine the number and location of potential contaminant area  

2. Source areas and potential complications for sampling the source areas; 

3. Locate any water supply wells  

4. Locate any surface water bodies within 200m of the site; 

5. Determine the appropriate sampling and/or drilling locations. 

6. Prepare a site map (to scale) showing the following: 

o The potential source areas 

o Selected sampling and/or drilling locations. 

o On-site water supply wells 
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o Buildings within 200 m of the site 

 

In general, The phase I assessment   involves  reviewing all available and relevant 

current and historical information reports, studies and other relevant documents 

prepared for legal, transactional or environmental reasons on a site. This activity is 

followed by a site reconnaissance visit with the aim of conducting a visual 

inspection of the site. This visit provides the information to estimate the likelihood, 

types and locations of contamination which may be present and help in the 

development a field sampling plan or field-testing program as may be required to 

help in developing a conceptual site model (CSM). 

 

Phase II: Reconnaissance Testing Program 

The objective of this phase assessment is to build on the results of the Phase I 

assessment through sampling of the soil and water. This process confirms the 

presence and characteristics of the contaminants of concern (COC). In order to 

characterize the contamination and site conditions, this will require the carrying out 

of the sampling plan developed in Phase I. This plan will involve one or more field 

screening methods to identify suitable locations for more intrusive sampling and 

analysis. This will guide in delineating the concentration of contaminants and 

compare the levels with regulatory standards.  

 

The assessment will confirm the presence of any contamination, provide an 

understanding of the nature of the contamination, with respect to location, quantity 

and direction of movement, and provide an understanding of the relevant site 

conditions such as soil type, groundwater flow, and exposure pathways. The 

information obtained from this exercise will be used to develop a conceptual site 

model (CSM) and Remedial Action Plan. 

 

Phase III: Detailed Testing Program 

The objective of this phase is to carry out a more detailed level of assessment that is 

intended to address any outstanding issues and information gaps following a Phase 

II assessment. The results of the Phase II ESA will determine whether a Phase III ESA is 

required. If sufficient data has been obtained at Phase II to characterize the site and 

any potential risk to human health, safety and the environment, then the process 

may move directly to developing a Remedial Action Plan (if it is required).  

 

The Investigation Process 

During the Tier 1 investigation, Giolee  will gather sufficient site data  to establish the 

land use (present and future) in the area around the site, the locate potential points 

of exposure, human receptors and pathways, hydrocarbon concentration data in 

soils and ground water, and certain subsurface physical parameters. These data will 
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be used to generate a Site Conceptual Model (CSM) Data will be collected to 

examine the potential risk of exposure to petroleum contaminants from the 

following exposure pathways: 

• Dermal contact  

• Ingestion  

• inhalation through air from contaminated surface soils; 

• Leaching from contaminated surface and subsurface soils to ground water; 

 

The Tier 1 assessment strategy will be based on a detailed visual inspection 

(walkover survey) of the site and surrounding areas such to confirm firstly if impacted 

soil and residual free phase crude is on or off site and the general extent of the 

impact. Secondly the presence of and distance to sensitive receptors from the 

boundary of the impacted areas shall be determined.  For the purposes of this 

assessment sensitive receptors would typically include:  

 Habitation  

 Habitation which may use shallow wells  

 Farmland  

 Surface Water Features (rivers, streams lakes, coastal waters)  

 Sensitive ecology & biodiversity, e.g. mangroves  

 

Site Reconnaissance  

Site reconnaissance activity is a site walkover activity which affords the assessment 

team a visual inspection of the site. The purpose of site visit is to: 

1. To determine the number and location of potential 

1. Source areas and potential complications for sampling the source areas; 

2. Locate any water supply wells  

3. Locate any surface water bodies within 200m of the site; 

4. Determine the appropriate sampling and/or drilling locations. 

5. Prepare a site map (to scale) showing the following: 

 The potential source areas 

 Selected sampling and/or drilling locations. 

 On-site water supply wells 

 

         Site Delineation of Impacted Areas   

Site delineation is a field activity that characterizes the site in accordance with the 

levels of contamination. Giolee will be undertaken immediately after the site survey 

or reconnaissance visit are completed. The strategy will be to conduct both a lateral 

and vertical investigation on the identified site.  

 

       Lateral Soil Impact Delineation  
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Lateral soil impact delineation is a visual inspection of the site to estimate the lateral       

spread of contaminants impacted on the site. The process will involve;  

 Surface Visual inspection  

 Sub-surface qualitative and quantitative inspection  

 

The process will involve a thorough physical inspection of the impacted areas guided 

by the information acquired from the desk top literature review from the client.  The 

entire impacted site will be identified and sub-divided in accordance with the land 

use (e.g Right of Ways, Third Party Farm Land, etc). This will help in the development of 

the conceptual site model and designing of appropriate remediation action plan. The 

site under investigation will be delineated and sub-divided in accordance with the 

degree of visual contamination and identified as follows:  

 High Level of Impact 

 Medium level of impact 

 Low level of impact.  

 

High Level of Impact – This is be refer to areas with visual soil colouring as black without 

vegetation cover.  

 

Medium Level of Impact – Defined as oil covering with slight vegetation cover and less 

dark in color.  

 

Low Level of Impact – Defined as areas of soil surfaces colouring which has faded 

significantly.  

 

 Vertical Delineation  

This activity will involve samples collection (soil, sediment and water) to determine and 

establish the bench mark of contaminants concentration levels on the site and 

compare with regulatory intervention limits of (5000mg/kg). 

 

5.18.1    Methodology 

Sampling Pattern /Grid Soil Sampling 

Giolee will adopt the grid sampling pattern in the vertical delineation for identified sites. 

Grid soil samples will be taken at a specific points, either within the grid cell or at 

intersection points between grid cells, consisting of 8-10 cores per sample taken within 

a 25m radius (see Figure 1.14). To more correctly represent soil test variability within a 

field (especially for implementation of soil test mapping), the grid sample points will be 

organized into a systematic grid-diamond pattern or a systematic unaligned grid 

pattern as shown in Figure. 3.0 
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Figure 3. 0: Schematic Showing the Layout of a Square Grid 

5.18.2   Soil Sampling  

Hand Auguring  

Hand auguring method will be used in the collection of soil and sediment samples in 

the identified sites. The strata encountered during hand auguring will be recorded. 

Spot samples will be taken at intervals specified in the sampling plan, typically; 0.5, 1.0, 

1.5 and 2.0m below ground. 

 

Consequently, the strategy for environmental risk assessment in the SPDC’s operational 

areas shall comprises the following phases;  

  

5.18.3   Conceptual Site Model Development  

 After carrying out a detailed desktop study and walk over survey it should be possible 

to   identify pollutant linkages and develop a preliminary conceptual site model.  

The conceptual site model (CSM) comprises three elements:  

• Potential sources of contamination  

• Potential receptors that may be harmed  

• Potential pathways linking the two 

 

The CSM is a written and diagrammatical summary of the environmental processes on 

a site and its surrounding area, the potentially significant sources of contamination, 

pathways through which contaminants can travel, and receptors that eventually could 

be harmed. This must be included at all stages of the Site Investigation. 

      

A CSM will provide a summary of the site including details such as; 

 • Its current status, history, geology and hydrogeology. 

 • Any potential contaminants, pathways and/or receptors. 

 • A summary of ‘Significant Pollutant Linkages’ – where there is a potential link 

between the potential contaminants and receptors.  
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• Any uncertainty in the information collected. 

 

 

 

 

 

 

           

           Figure 4.0: Preliminary CSM Diagram 

 

5.18.4  Visual Sheen Test (VST) 

A visible sheen test will be conducted with the intention to find the presence of free 

oil on the core samples. A sheen bowl will be used for the test. The bowl will be rinsed 

with water and subsequently with ethanol to remove any contaminants. Deionized 

water will be poured into the bowl. Then a handful of the core sample will be added 

to the deionized water in the bowl, thereafter, the water in the bowl will observed for 

few minutes for the presence of sheen. 

 

        
Plates 19 Example of  Insitu Visual Sheen Test 

 

  5.19 Sample Handling / Preservation  

As part of Giolee’s preservative measures, immediately after sampling, each 

sample was properly labelled, arranged and preserved. The detailed sample 

handling procedures as consistent with regulatory and standard requirement 

is presented in Table 6.0. Prior to sampling and storage, an indelible label was 

attached to the containers identifying each sample. The label contained the 

following information:  

 Sample code  

 Name and location of site;  

Contaminant Sources 
identification  

Exposure Path ways 
identification  

Potential Receptor 
Identification  

Source  Pathways Receptors 
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 Date and time of sampling;  

 Location of sampling;  

 Name of sampler;  

 Type of sample, and  

 Type of preservative used, if any.  

 

All samples collected in the field were adequately labelled and recorded in 

the field notebook. Collected sub-samples were preserved in accordance 

with standard requirements and Giolee standard work instructions. Prior to 

departure from field, inventory of the samples collected were taken and 

sample IDs and all necessary information recorded in chain of custody forms. 

 

 

 5.20    LABORATORY ANALYTICAL METHODS  

The following subsections presents synoptic descriptions of the laboratory 

analytical methods that will be used for the physical, chemical and biological 

parameters. A summary of the analytical methods, techniques and the detection 

limits for the various parameters are presented in Table 6. 0. 

   

           Table 6. 0: Analytical Methods and Detection Limits for Various Parameters   

Parameter   Method   Detection Limit   

Water Soil/Sediment Water   Soil/Sediment 

pH   APHA 

4500H+B/ASTM D 

1293B 

ASTM D4972  NA   NA 

TSS   APHA 2040D   NA NA   NA   

Nitrate    APHA4500-P D   EPA 352.1 0. 001  0. 001  

Sulphate   APHA 3111D   APHA4500-P D 0.001  0.001   

Phosphate    APHA 4500 PE   APHA 3111B/ASTM D5198 0.001  0.001   

Calcium   APHA 111B/ASTM 

D3561/API-RP 45   

Rapid titration method 0. 001   0.001   

Magnesium    APHA 111B/ASTM   

D3561  

APHA 3111B/ASTM D5198 0.001   0.001   

Potassium    APHA 111B/ASTM  

D3561   

APHA 3111B/ASTM D5198 0. 001   0.001   

Sodium   APHA 3111B   APHA 4500 SO4
2-E 0.001   0.001   

Lead    APHA 3111B    ASTM D3651/D5198 0.002 0.002 

Nickel    APHA 3111B    APHA 3112B   0.008   0.008   

Zinc   APHA 3111B   APHA 3111D/ASTM D5198  0.005   0.005   

Total Iron    APHA 3111B   APHA 3111B/ASTM D5198  0.001   0.001   

Copper   APHA 3111B   APHA 3111B/ASTM D5198  0.001   0.001   

Manganese   APHA 3111B      0.001    0.001  

Cadmium    APHA 3111B    APHA 3111D/ASTM D5198  0.001   0.001   
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Total Chromium    APHA 3111B    APHA 3111B/ASTM D5198  0.001  0.001   

Vanadium   APHA 3111B/ASTM  

D5198   

  APHA 3111B/ASTM         

D5198  

0.001   0.001   

Barium    API-RP45     USEPA 8270B   0.002   0.002   

Mercury   API-RP45   APHA 3111B/ASTM D5198  0.001   0.001   

Turbidity (NTU)   APHA 2130B   NA 0.1   -   

Conductivity  (µS/cm)   APHA 2510B   NA NA NA 

Phenol   APHA 5530D   NA 0.01  NA 

COD (mg/l)   EPA 352.1   NA   NA NA 

TOC   NA Rapid Net Oxidation 

Method 

(Walkey & Black Method) 

  NA NA 

Chloride   APHA 4500B  APHA 3111B/ASTM D5198 NA NA 

Redox Potential   NA ASTM D4458 NA NA 

PSD   NA ASTM D1498 NA NA 

   

5.20.1   Laboratory Quality Assurance and Quality Control (QA/QC) 

All laboratory analysis shall be in accordance with general QA/QC requirements, 

specifically:  

 Analysis shall be carried out within the holding time of the respective parameters 

 Laboratory blanks and blank spikes will be analyzed for organic and inorganic 

instrumental analyses 

 Only functional and calibrated equipment shall be employed 

 Only experienced staff shall be involved in the analytical work. 

To preserve the integrity of samples taken, the following measures are required: 

 Cold storage facilities for microbial and TPH samples, e.g. refrigerators, freezers, 

and coolers with ice to preserve samples in transit to laboratory 

 Appropriate packing material to prevent breakage and a trip 

blank/temperature blank within each cooler 

 Chain of custodies accompanying and custody seals on coolers 

 Oven to dry samples 

 Disposable rubber hand gloves will be used. 
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Table 7.0: Recommended Sample Preservation Practices {Department of Petroleum Resources 

(DPR) Environmental Guidelines and Standards for the Petroleum Industry in Nigeria (EGASPIN), 

2002} 

Parameter Vol. Reqd (mL) Container Preservation Max. Holding 

Period 

pH 35 P,G Cool, 4 deg. C. det. On Site 6 hrs 

Elect. Cond. 100 P,G Cool, 4 deg. C 24 hrs 

Turbidity 100 P,G Cool, 4 deg. C 7 days 

Tot. Dis. Solids (TDS) 50 P,G Filter on site, cool 4 deg. C 6 months 

Salinity as Cl 50 P,G None required 7 days 

COD 50 P,G 2ml H2SO4 per litre 7 days 

BOD 1,000 P,G Refrigeration at 4 deg. C  6 hrs 

Dis. Oxy. (DO) 300 G only Det. On site No holding 

time 

Ammonia 400 P,G Cool 4 deg C, H2SO4 or pH<2 24 hrs 

Oil & Grease 1,000 G only Cool 4 deg C, H2SO4 or HCl or 

pH<2 

24 days 

Nitrate NO3 100 P,G Cool 4 deg C, H2SO4 or pH<2 24 hrs 

Phosphate - - 40mg, HgCl2 per litre 4 deg. C 7days 

Chromium 100 P,G HNO3 to pH<2 - 

Mercury 100 P,G Filter, HNO3 to pH<2 38 days 

Cadmium 100 P,G HNO3 to pH<2 6 months 

Copper 100 P,G HNO3 to pH<2 6 months 

Iron 100 P,G HNO3 to pH<2 6 months 

Lead 100 P,G HNO3 to pH<2 6 months 

Nickel 100 P,G HNO3 to pH<2 6 months 

Vanadium 100 P,G HNO3 to pH<2 6 months 

E. coli & Enterrococci 100 P,G Cool 40C,  6 hours 

 P= Plastic G = Glass 

 


