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3R ABOADZL - VOLTA TRANSMISSION LN PROJECT = LIS - EXECHTIVE SUMMARS

Exccutive Summarv

The Volta River Authority (VRA) proposes to construct a new Power Transmission Linc from
Aboadze in the Western Region to Tema in the Greater Accra Region. The project. which is
known as the 330 K\ Aboudze — Volia Transmission Line Project (AVTP). is required primariiy

10 cvacuate power from the Aboadze Thermal Plant 10 the Volta Switching station at Tema 1o be

fed into the National enid, -«

Uinder the provisions of the Environmental Protection Agency (EPA) Act. 1994 Act 490. and in
turtherance to ns Corporate Poiicy on Environment. VRA 15 carmving out an Environmental
Impact Asscssment (ElA) for the proposcd project. Furthermore. in compliance with the
provisions of the Ghana Environmental Assessment Regulations. 1999 (L1 1652). ercction of
Power Transmission Lines falls under the category of Environmemally Critical Projects for
which EIA 1s mandatory: the proposced project has therefore been duly.registered with the EPA.
Scoping for the EIA has alrcady been carried out and the Terms of Reference for the EIA study

have been agreed upon with the EPA.

This chapter 15 2 non-technical summary of the main componcents of the Environmental impact
Statement. willh cmphasis or. the main significant impacts and proposed mitigauon

rccommecendations

* Background - Volta River Authority (VRA)

VRA was cstablished in 1961 as a public owned utility by the Volta River Development Act.
1961 (Act 46). VRA is engaged in the business of generation. transmission and distribution of
clectricity in Ghana. The Authority also supplies power to ncighbouring utilitics in La Cote

d’ivoire. Benin and Togo.

The Authority owns and operales a countrywide transmission system for the distribution of bulk
clectric powcer in Ghana (sce Fig.1.1). This transmission network is made up of 35 substations
with about 4.000 circuit-km of transmission lines. The transmission grid is also interconnected

with Togo and Benin (since 1972) and La Cote d’Ivoire (since 1983).

Relast /IVRAJAVTPRELS !



WA ABOADZE Vad TA TRANSMISSION |INL PROJECT - LIS - EXECUTIVE SUMMARY

Tne Authority supplies all the bulk electric power to the major consumers of clectrical power in
Gnanc These include the Electricity Company of Ghana (ECG), the Volta Aluminium Company

\ ALCO). mining companies and some heavy industries in Tema.

~:nce 98T, VRA. through ns Northern Electricny Depantment (NED). has also becn responsibic
1o tne distrinution of clectricity to domestic and industrial consumers over the Northern scctor

o Ghana covering Brong Ahafo. Northern. L'pp:ﬂcsl and Upper East Regions.
« Proposed Aboadze - Volta Transmission Project (AVTP).

Tne crowths 1n the national cconomy. population and modemization have combined to create a
acmanc for more cnergy. In order to meet this increasing demand. power generation from
4boacze 15 10 be increased by 2 further 110 MW. in addition. the Ministry of Energy has
confirmed pians 10 gencrate additional 125 MW from a barge-mounted gas turbinc 10 be instalied

c: Efizsu aisc i the Western Region by 200>

Thy rroposcc line 1s therefore necessam to provide transmission capacity required for the

avacuation ¢ the additional power expeciec from Aboadze and Effasu.

Svsier pianning studics have been carried out on the transmission nctwork covering the various
~roposed covelopments up to the vear 2020. These arc as captured in the in VRA's
“Transmission Svstem Master Plar. 20007, Thesc studics confirm that an additional ‘coastal’ line
i< recutred 1 reiiably evacuate the higher power fiows from the gencerating sources in the West
ic the large ioad centres in the East. The Western segment is also key to facilitating power
transfers between Ghana and the neighbouring countries of La Cote d'lvoire, Togo and Benin.

and a nigh level of reliability at this section must be ensured.

The 330 KV linc will also facilitate futurc interconnection with Nigeria through Communaute

Electrique du Benin (CEB) and the development of the proposed West African Grid System.

Kefast NRA/AVTPLELS 11




330 KV ANDADZL - VO TA TRANSMISSION LINT PROJECT = BIS - EXLCUTIVE SUMMARY

*  Lepal. Regutatory and Institutional Considerations

The rclevant policics and the regulatory conditions that must be considered for the successful

impicmentation of the project have been assembled and reviewed as part of the Scoping process

and consultations with some of the reievant agencies have been iniuated.

-~

hose considered include.

Environmental Assessment Regulations, 1999 (LI 1652).

The Land Policy. 1999

Encrgy Commission Act. 1997 (Act 341).

Environmental Protection Agency. Act 1994 (Act 490).

Nauional Muscum Decree. 1969, NLCD 387,

Volta River Authority (Transmission Line Protection) Regulations. 1967 (L1 542,
Lands (Statutory Waylcaves) Regulations. 1964 (L.1. 334)

Lands (Stawtory Wavleaves) (Amendment) Regulations. 1964 (L.1. 346)
Lanos (Statutory Waylcaves) Act. 1963 (Act 186)

\ olta River Deveclopment Acl. 1961 (Act 46).

Forestrs Commission Act. 1993, (Act 433)

tactonies. Offices and Shops Act. 1970, (Act 328)

Tne Voliz River Authority (Transmission Line Protection) Regulations. 1967 (L1 542) defines

“transmission line righi-of-way” 10 include the area extending for a distance of fifty fect (50 fi.

or approx. 16 m) on cither side from the centre line of the transmission towers. Hitherto. this has

oeer applied to the cxisting transmission lines of up to 161 KV and below. However. for the 330

KV ANVTP linc. the RoW is expected to be 40m. The legislation will therefore need to be

amended appropriately to cover the increased width of the RoW. VRA, is taking steps 10 ensure

ihat this is done to provide for the protection of the RoW in the project area for the smooth

impiementation and operation of the AVTP.

Refas: WRAIAVTPAIS 111
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e Description of Proposed Developments

A description of the proposed development activities is given in sufficient detail as is consistent

with environmental assessment i Chapter 2. highhghting those aspects that point to potential

cmvaronmental significance.

The proneet will involve the erection of stec! traf®ission towers albng the route that will span
appromimateiy 215 kmo The ime will be insulated to carm 330 KV iniaally. however. 1t will
curr:\ 1o} K\ until about the vear 2010, Ali design conditions. mcluding RoW, cicarances. tower
parts. cte. will be suited e 330 KV. The height of the towers will be such as 1o provide a
mimimum clearance of 8.0 10 8.5 mectres between the lines and the ground (i.c. at the lowest

pomt; The towers will pe about 40 metres high.

The descripuion covers the various pre-Construclion. construction. operation and maintcnance
actnv s The pre-consiruction acuvitics inciude route survey. lower spotting and acquisition of

ine necessary RoW

The construction activiues inciude various ievels of vegetation cicarance 1o standards prescribed
mv the VRA. Other aciniucs inciude excavation of tower foundations. erection of towers and
stringing of lines. Lxpansion works at the proximal and distal switching stations arc also

inciudec
 The Existing Environment

The proposed 330 KV Aboadze - Voita Transmission Linc project (AVTP) is a “lincar™ project
within a relatively wide corridor (up to 120 fi or 40 m). traversing a wide area of influence with
diverse characteristics. The proposed linc is estimated to extend over a total distance of about
215 km. and lics roughly beiween longitude 1°40™W and 0° 00" and Iatitude 4° 75" N and 5° 45"

N,

Relast /VRAZJAVTIALS Vv




0 RN ABOADZE - VOLTA TRANSMISSION LINL PROJLCT - LIS - LXI CUTIVE SUMMARY

The existing environment within the project area is discussed under 2 main hcadings covering

the biophysical eavironment and the socio-economic/cultural cnvironment.

The scction on the biophysical cnvironment gives an account of the climaic and the natural
resources occurring in the project arca. It records the gencral bascline conditions and asscsses the
sienificance and vaiuc of the natural resources of the arca. The major natural resources arc the

Flora. Fauna. Forest resources. Water resources antSoils.

e Flora and Ferest resources: The floral survey identified three (3) main vegetation zones as
follows: .
1. Maritime Vegctation
ii. Drv Semi deciduous Inner Zonc forest sub-type/ Southern Marginal Forest and their
intergrades

111. Coastal Grassland and Thicket

These zones are described in detail in the report. Of particular interest arc the scarcd groves
and shrincs found along the route. Of thesc. the Guako Grove at Pokuase is most significant

and appropriatc details of the fiora found there arc given accordingly.

The proposed routc 2iso passes through the Yenku Block ‘B” Forest reserve and the proposed
Apra Hills forest reserve. Thesce issucs are considered in sufficient detail in the report. A
dctailed hist of the Mora in the project arca and their conservation status is given in Chapter 3

— (scction 3.1.2;

e Fauna: The faunal species in the project arcas arc typical of coastal scrub and grassland
specics. They include moliuscs, arthropods (millipedes, butierflies and grasshoppers),
amphibians (frogs and 1oads), reptiles (lizards, tortoises, and snakes) birds (kites, vultures,
and doves) and mammais (bats. mice, monkeys, rats and duikers). A detailed faunal list

including their conservation status is presented in Chapter 3 - (scction 3.1.3).

Refast VRAANVTIAS v
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Water resources: The water resources include available surface and ground waicr resources.
in addition. riverine waler is available from both perennial and scasonal water bodies. Some
of the inhabitants in the communities were noted to be using both surface and ground water
for drinking and other domestic purposcs.

The surface waler resources along the RoW. from West to Easl. include major onces as fru
Rive:, Ante River and River Bonka. Details of the surface water crossings along the proposced

routc are presented in the report. -«

Ground walcr resources arc appreciably adequate. Most of the borcholes within the project
arca vicid 1.000-1.500 gallons/hour. The swampy coastal strands tend to have a high aquifer
recharge. with vields exceeding 1.500 gallons/hour. This water is, however, generally hard

and saimnc.

Geology and Soils: A detailed discussion of the geology and soils in the area is given. The
330 KV linc traverses mainly Ochrosols (Forest Ochrosois and Coastal Savannah QOchrosols)
from the western end up to around Winncbz. The terminal stages of the line have tropical
biach earths in the inner farmland areas and Lateritic Sandy soils and Granite deposits from

Pokuase through 1o Tema.

Socio-cconomic/cultural environment

Tnc scction on the socio-economic/cultural environment describes the conditions within the
setticments found along the proposed route. About thinv-eight (38) communities have been
iaentificd as falling within the arca of influence 10 be affected by the project. These

communities are located in eight Districts and three Regions.

The socio-economic profiles of the affected districts, derived from information brovided by

the respective District Assemblics, arc presented under the following headings:

Demographic characteristics — Population, Ethnicity and Religion

Social development — Education, Health and Water resources

Refast VRA/AVTI/ELS VI
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e Lconomic Deveclopment — Agriculture, Commerce. Fishing. clc.,

Generallv. it was found that agriculture. commerce and fishing are the main sources of

income in all the districts. Many of the people have moved into the urban arcas in scarch of

jobs in commerce and relaled activities.

Agriculture m the arca is mainly subsisient. :xccﬁor thc farm plantations of coconut, oil paim.

citrus and cashew. Popular local foodstufT like plantain. cassava and maize are also verv

common.

During the study. 415 whose lands. farms or structures fall within the general route and RoW
werc identificd as being directly affected by the project. They were interviewed using three (3)
scts of questionnaire and their responses were collated. The detailed lists of the affected persons
and the results of the sociv-cconomic study are presented in Chapter 3. while the questionnaires

and anaivsts of the findings whick form pan ¢! the basclinc. arc presented in Annex 5.
e Significant Impacts and Proposed Mitigation

The potentiai environmental cffects that would occur from the implementation of the AVTP
proicc: arc discussed in X pars in Chapter 4. Part | describes the prc-cbnslruction and
construction activities and the potential impacts arising from them, mainly on the bio-physical
cnvironment. and recommends mitigation measures that should be adopted to minimise or

ciiminate the impacls where possibie. The impacts from operation and maintenance activities arc
aiso covered.

The identified impacts from construction include loss of land use, loss of crops, felling of trees.
pollution of surface and ground water sources and soil erosion. Mitigation for loss of land use
and crops will bc by payment of adequate and fair compensation. Felling of trees cannot be
avoided but will be kept to the barest minimum. A Memorandum of Understanding (MOU) has
been signed between VRA and the Forestry Services Division concerning trees that will have to

be harvested in forest reserves. Pollution of water resources will be checked with recommended

Refast /VRA/AVTP/EIS VIl




* RN ABOADZL - VOLTA TRANSMISSTON LINT PROJECT - BIS - EXECHTIVE SUIMMARY

controls. Erosion of exposed soil surfaces may be difTicult to control in the initial stages but re-
crowth of graded arcas with adeguate cover will be encouraged once construction is compieted

in any arca. Faunal dispersion will be Jimited, as not many werc found within the arca.

“peration and mainicnance impacts are mainly related to safety hazards associated with
transfcrring power along overheac lines. People who carry out the maintcnance and others who
find themsclves closc 10 the lines may be exposcd®¥:danger when faults occur.

Enforcing RoW restrictions best mitigates public/occupational health and safety. Compliance

with all recommended safety procedures during maintenance is also cssential.

Being a “linear” project. the AVTP is expecled to have diverse socio-cconomic/cultural impacts
&s 1t otraverses many sctilements. Part 2 discusses the expected impacts on the socio-

cconomicscultural environment and appropriate mitigation where feasible.

Tne population sizes. cthnic and gender distribution within the communities arc not expected to
oc altered by the project as the 1otai number of workers required will be only about 200 of which
-20-140 arc cxpected 10 be emploved localiy from within the communities. Some workers will

come from other parts of Ghana.

“nc main impacts on the sociai cnvironment arc expected to be loss of land use and its
conscauential loss of income. which is unavoidable as the RoW (and its protection) is required
jor safety of both the lines and the peoplc. Mitigation shall be by prompt pavment of adequate
anc fair (market rates) compensation. The impacts on community properties such as cemeleries

and shrines shall be avoided by alternative tower spotting/diversions in those specific areas.

Finally. special issues of concern reiated to implementation of the project, such as EMF effects
and concemns about the payment of compensation which require more clarification are discussed

in Part 3 under “Special Issues of Concern”.

Reiast /VRAJAVTP/LLS Vil
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EMF and its cffect on human hcalth are discussed in detail. Available research evidence
worldwide is inconclusive as to EMF causing diseases such as cancer. The affected public have

been cducated generally or safety and EMF effects during the field studies.

\'RA s mode of pavment of compensation (similar to other government agencics) raises major
cancerns among the peoplc. For the AVTP. a morc participatory approach shall be used and

navments made promptly 10 minimisc the cffccts S%the rural folks who are mostly poor.

e Monitoring

An outline monitoring programme is provided to cnable verification of the levels of the predicted
impacts and also to adjust mitigation measures where found necessary. The criteria 1o be
monitored arc presented in a comprehensive list covering the following:

« Construction phasc - transponation. civil works. vegetation clearing etc.’

» \asic management — bush burning. handling of chemical wastes eic.

« Opcration and maintenance phase — use of herbicides, accident records cte

» Socio-cconomic and cultural issues — assessment and payment of compensation. loss of land

cle.
« Considcration of Alternatives

Detailecd discussions on the various project aliernatives arc presented under the following

neadings:

e “No-deveiopment Scenario”™

e Upgrading existing facilities -

e Altcrnative modcs of transmission — using underground cables

e Altcrative tower designs and altemnative materials — using wood or concrete

« Alternative routes

Thesc options arc all evaluated in the discussions.

Refast VRAIAVTPA:IS IX
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1 INTRODUCTION

The Volta River Authority (VRA) proposes to construct a new Power Transmission Line from
Aboadzc in thc Western Region to Tema in the Greater Accra Region. The project. which is
known as the 330 K\ Aboadze - Volta Transmission Linc Project (hercafier referred o as

ANTP). is required primariiy 10 cvacuate power from thc Aboadze Thermal Plant to the Vol

Switching station at Tema to be fed into the Natiogghgrid.

In compiiance with the Environmental Protection Agency (EPA) Act, 1994 (Act 490). and in
furtherance of its Corporate Policy on Environment. which secks to ensure the welfare of people
adversely affected by its operations as well as to assis: in sustainable development within the

cnvironment in which it operates. VRA 1s carmyving out an Environmental Impact Assessment

(E1A) for the proposed project.

Under the provisions of the Ghana Environmental Assessment Regulations, 1999 (L] 1652).
crection of Power Transmission Lines falls under the category of Environmentally Critical
Projects for which EIA 1s mandatory: the proposed project has therefore been duly registered

with the EPA and Scoping has already been duly carried out.

1.1 Scope of Study

fefast Lic. (Marinc. Environmental and Quality Consuliants) has been engaged by VRA 10

underiake the EIA assignment.

Irom the Scoping carried out. the proposed Terms of Reference (see Annex!) for the EIA was
submitted to the EPA and this was duly accepted with additions (sec Annex 1), and forms the

basis of this Environmental Impact Statement (EIS).

The EIS is presented in the format prescribed by the Ghana EIA Procedures and gencerally

follows thc pattern reccommended by the World Bank.

This Chapter presents a brief background to the project and establishes the need for the project.

KelasUVRAIAVTILIS
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Following from this arc discussions on the various Legal, Administrative and Policy issues that

affect the implementation of the project. Future planned and related developments by VRA are

also discussed.

Chapter 2 presents a descripiion of the various components of the project impicmentation

acuvities that arc to be carrnied out with sufficient details (including photographs) on those

aspects that have potential cnvironmental impact. oo

Chapter 3 describes the bascline environmental conditions and this covers both the bio-physical
and socio-cconomic/cultural components. The significant environmental impacts arising from the
various project activitics are discussed in Chapter 4 and include appropriate mitigation measures
for the identificd impacts. Chapter S outlines the monitoring plan 10 be used to verify the

predicied impacts and to ensurc comphiance with recommended mitigation procedures.

Chapter ¢ presents a discussion of the consideration of the various project allenatives. The

provisional Environmental Management Plan is covered in Chapter 7.

The EIA has involved exiensive consultations with various stakeholders including the public:
aftected persons. NGOs as well as Government agencics. Their inputs have been incorporated in
all the Chapters and summarised in Chapter §. Chapter 9 concludes the report with

rCCOmmendations
1.2 Background - Volta River Authority (VRA)

The Volta River Authority (VRA) was established in 1961, as a public owned utility by the Volta

River Development Act, 1961 (Act 46). VRA is engaged in the generation, transmission and

distribution of electricity in Ghana.
Currently, VRA's generating capacity is made up of the following units:

e Akosombo Generating Station - Hydro - 912 MW
¢ Kpong Generating Station - Hydro - 160 MW

RelagsUVRAJAVTP/EIS
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e Tema Generating Station - Dicscel - 30 MW

e Aboadze Power Station - Thermal - 550 MW

The Aboadze facility is now operated by two scparatc cntities’
e TAPCO - Tahoradi Power Company. 100% owned by VRA. gencrates 330MW from
2 s 110 MW Gas Turbines coupled to 2 x SSMW Stcam Turbines.

e TICO - Takorad: inicmational Company d@mited: owned 10% by VRA and 90% by
CMS (USA;. eencrates 220 MW from 2 x 110 MW Gas Turbines.

VR4 owns and opcrates @ countrywide transmission system for the distribution of bulk electric
power in Ghanaz. This transmission nctwork is made up of 35 substations with about 4.000-circuit
knt of transmission iines sec Fig. 1-1). The transmission grid is also intcrconnected to Togo and

Benm (since 1972 and to La Cote d'Ivorre (in 1983},

The Authorny supplies all the bulk electric power 1o the major consumers of clectricity in Ghana.
These meiude the Electricin: Company of Ghana (ECG). the Volta Aluminium Company
“VALCO;. nuning companics and some heavy industries (e.e. ALUWORKS. Steel companies:

m Teme.

V' IRA - through its Northermn Electricity: Department (NED). has also been responsible for the
distribution o: cicctricity to domestic and industrial consumcrs over the Northern scctor of

Ghana covering Brong Anafo. Northern. Upper West and Upper East Region since 1987.
1.3 Proposcd Aboadze — Volta Transmission Linc Project (AVTP).

The growths in the national economy and population. as well as modernisation, have combined
1o create demand for more energy. In order to meet the inc;reasing demand for power in Ghana.
the power generation from Aboadze is to be increased by a further 110 MW. in addition, the
Ministry of Energy (through GNPC), has taken delivery (in October 2002) of a barge-mounted
gas turbinc to bc installed at Effasu in the Western region. This is expected 1o generate an

additional 125 MW in the very near future (i.c. 2003).

RelasUVRAAVTR/ELS
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There 1s therefore the need 10 provide adequate transmission capactty for the evacuation of the

additional power expected from these sources in the West i.c. Aboadze and Effasu.

Systern pianning studies have been carried out on the transmission network covering the various
proposcd developments up to the year 2026 These are as captured in the *“Iransmission System
Master Pian. 20007, Thesc studies confirm tnat an additional "coastal” linc 1s required to rcliabiy
cvacuale the higher power flows from the gencragge sources in the West 1o the large load centres
in the East. The Westlern segment ts also key 1o facilitating power transfers between Ghana and
the neigibouring countries of La Cote d'ivoirc. Togo and Benin and a high level of refiability at

this scction must be ensured.

The propesed line will he construcied to transmit power at 330KV but will be commissioned

imitialiy with 161 KV and later increased to 330 KV (by 2010). The choice of transmitting at 330

K\ insteac of the usual 161 KV is the result of various studies carried out by VRA. the main

advantages being the higher transfer capabiiity and improvement in system reliability. Other

penciits of the 330 KV transmission arc:

* improvement in svstem angular and voltage stability .

e Keducuion in the outage rate of the sysiem as the operational failure rate of 330 KV lines is
about 5C% that of the 161 KV lines.

» Reducuon in system losses: higher voltages are transmitied with less current and losses arc
proportional to the curren: squared (P = I°R)

* Rceduction 1n overali transmissior line Right-of-Way as the 330 KV lines have a larger
capacity and will therefore reguire fewer lines.

A further benefit is that the 330 KV lines will also facilitaie future interconnection with Nigeria

through Communaute Electrique du Benin (CEB) and the development of the proposed West

African Grid System.

Refast!VRA/AVTPAIIS
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1.4 Legal, Regulatory and Policy Considerations

The relevant policics anc the regulatory conditions that must be considered for the successful
impicmentation of the project have been assembiced and reviewed as part of the EIA process and
appropriale consultations witn the relevant agencics have becn undenaken.
The significant legislauon considered include:

e Environmental Asscssment Regulations. l&@ (LI 1652).

¢« The Land Policy. 190¢

e Lnergy Commission Act. 1997 (Act 341).

« Environmental Protection Agency. Act 1994 (Act 490).

« National Muscum Dcerec. 1969, (NLCD 387)

« \olta River Autnority (Transmission Line Protection) Regulations. 1967 (L1 542).

o Lands (Stawuton Wavicaves) Regulations. 1964 (L.1. 334)

» Lands (Stawtory Wavicaves) (Amendment) Regulations. 1964 (L.1. 346)

» Lands (Statutory Wavicaves) Act. 1963 (Act 186)

¢ Volta River Deveiopment Act. 1961 (Act 46),

e The Forestrny Commission Aci. Act 453, 1993

« Faclones. Offices and Shops Act. 1970. Act 328

Consuhations with the Encrgy Commission (EC) revealed that the provisions of the
Commussion’s PUBLIC NOTICES EC. N. 001 and 003. requirc VRA 1o regisicr the proposcd
project with the Commussion prior to commencement of the project as part of the licensing

PrOCess.

Further. the VRA and tne Forest Services Division (FSD) have concluded 2 Memorandum of
Understanding (MOU). This is to provide guidelines for the two institutions to collaboratc
effectively for the efficient management of electric power-related activities in national forest

rescerves.

Unlike those projects that arc “site-specific™ with impacts generally confined to a limited area of

influence, the AVTP is 2 “linear” project spanning approximately 215 km. The impacts arising

Relagt VRAJAVTPAUS




RV ABROADZTNOUTA TRANSMISSION TINT < 1S - PROJECT D SCRPEON

in this respect. consultations with the local communitics. including the relevant District
Assemblics. have been undertaken as part of the EIA process to ensure that their concerns are
taken into account. The details of the consultations are discussed in Chapter §. However. the
concerns and suggestions expressed by the various stakcholders have been duly incorporated
throughout the report cspecially in the discussions on Impacts and Mitigation as well as in the
Nlonitoring and Provisional EMP.
' -«

in case of the chance finding of any archacological artefacts tn the course of vegetation clearing
or excavauon for the ercction of the transmission towers. the Nauonal Muscum Decree. 1969,
(NLCD 387 was consultcd. This is the law governing the activilics and operations of the

National Muscums and Monuments Board. Procedures 1o be followed on the discovery of any

such ancfacts arc outhined in NLCD 387

Tne proponent (VA 1s responsible for addressing all matiers relating to compensation and this
nas been duly adaressec ir the El4 study. The VRA 1s preparing a Property Impact Report.
rdenuifving al. afiecied propertics anc ticir owners and cstimating vaiues of compensation 1o be

naic

Consuhations with the Energy Commission and the Ministn of Energy on issues relaling 1o
vovernment poiicics and tne ongoing Power Scetor Reforms have also been undenaken. The
tnrust of Government policy 1e siill o encourage privale seclor participation in the gencration.

transmisston and distripution of cicctric power in Ghana.

The Government continues 1o receive proposals from various local and intemnational investors
interested Lo set up as Independent Power Producers (IPP). VRA is also continuing with plans o0
increase the generation and transmission capacity through new additions in the future (see 1.5

below).

From the standpoint of the Electricity Company of Ghana (ECG), the additional power from

Aboadze and Effasu into the national distribution pool will go 10 enhance the system stability

and supply reliability of the ECG. The three main performance indicators, which are frequency

RefestVRA/AVTIELS
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of outlaces. duration of outages and availability of supply 10 new development areas. will all be
cnhanced. Particularly. 2 number of communitics ciosc to the RoW would be hooked to 1hc

nationa! grid through the Scif-Help Elcctrification Project (SHEP).
1.5 Futurc Developments by VRA

I\ 1 importan: that the proposed AVTP is seen within the wider context of the overall
deveiopment objecuves of VRA. Apart from add¥bns from the Western Gencrators discussed
carlier. VR4 has snitiated plans lo improve the overall national power generation. transmission

and distribution network in the near future and these include the f1:

Proposed Kumasi — Sunyani 161 KV Transmission linc - this will be a 161
K\’ Transmission line from Kumasi (Ashanti Region) to Sunyani (Brong- Ahafo
Region) covering a distance of about 115 km. This line is intended to assure
security and reliability in the supply and delivery of power 10 the increasing load

i the Northern parts of Ghana.

i Tumu-Han-Wa 161 KV Transmission linc - this will also be 2 161 KV
Transmissior: iine. This line is intended to close the Northern loop of the existing
transmission network and further assurc svstem performance whilc providing a
means 10 export power 1o Burkina Fasc.

i Tema Thermal Power Plant — this project will involve the establishment a 300
MW Combined Cycle Thermal Piant operating on natural gas to be obtained from
the West African Gas Pipeline project which is currently under development. The
additional power Is required (o meet the growing domestic demand as well as the
requirements of the Tema Export Processing Zone (TEPZ).

I, Kumasi Second Bulk Supply Substation (K2BSP) ~ similar to other BSPs. this
project will consist of a 161 KV substation for VRA with an adjacent 34.5 KV P
switching station for ECG. The main objective is to provide for the growing

power requircments of Kumasi, which is Ghana’s second largest city and its

environs (including the proposed inland Port at Boankra).

KelasUVRA/ANTPACLS
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Tne proposed AV'TP and all the projects listed above are cxpectied to be operational by 2005 and
thic would greatly enhance rchiability of power supply in the country and support the socto-

cconomic development aspirations of the nation.

Refast VRAAVTIIS
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2 DESCRIPTION OF PROPOSED DEVELOPMENT

-

in gencral. an clectnical power transmussion system consists of the transmission line itsclf
(including the towers, conductors anc their supports). its associated right-of-way (RoW).
switchvards and substations as well as access roads and maintenance tracks. The proposal is 10
construct and opcrate such a syvstem from Aboadze to Tema over a distance of about 215 km.
-~

This chapter presents a description aof the various phases of tmplementation of the proposed
330 K\ Aboadze-Volta Transmission Linc Project (AVTP), in sufficient detail in order to
highhight those aspects and activities 1nat have a bearing on the environment. In addition 1o
Refast's sources. the information used for this section has been largely obtained from

consultations with VRA as well as from project documents.

Along wilh site preparatior, activittes. tnc proposed AVTP project will also comprise of the
daesign. manufacturc. testing. and defivery 1o site. crection. testing and commissioning of the 330
K\ transmission iinc betweer Aboadze and Tema. The conductors will be of the 3 » 265mm-”
ACSR (triple bundic Toucan. type or equivalent. The steel strands of the conduciors will be

atuminiscd or suitably coaled to witnstand the salty moist air along the coast.

Madifications and civii works wil. alse be carried out at the Aboadze and Volta switching
staons - (Tema) to accommodaic  hinc  terminations. Two (2) 450MVA. 330/161K\
autotransformers will be instalied a: the linc ends (one at cach end) to provide connection 10 the
rest of the svstem.

The steel transmission 1owers will be erceted at specified intervals along the route. which will
span approximately 215 km. The line will be designed to carry 330 KV, however, initially it will
camy 161 KV (up to about the year 2010). All other design considerations including RoW.
clearances, tower parts etc will be for 330 KV. The height of the towers (approximately 40 m)
will be such as to provide a minimum of § — 8.5 m clearance between the lines and the ground

(1.c. at the lowest point) with a RoW of 40 m.

RelastVRA/ANT /LIS
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2.1 Pre-Construction Phase Activities

Prior to the start of construction. the main activities that are carned out are:

¢ Line Route Survey — A conventional survey of the proposed route was carried ou: in the
vear 2000 by Survevors (Rudan Ltd) engaged by VRA. In accessing the route, the Survevors
used existing maimenance routes (for the existing line) and other farm tracks and footpaths
In some places they had to clear some vegetation (including crops) by slashing. in order 1w
gain access to the route and for installing thosancrete pegs/pillars. Eventually, the selectec
project contractor will be required to carry out another survey to verify the route. Plate 2.~
below shows an example of an access path used by the Surveyors, with inserts showing some
of the pegs marking the route. A total of over 420 pegs have been placed along the entire 213
km route.

T,
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Plate 2.1 - Typical Line Route access path used for Survey with inserts of some concrete pegs

After confirming the line route, the contactor would carry out soil tests at every tower

location (at approximately 400 m intervals) to ascertain the nature of the soils and this would
determine the type of foundation‘to be used for the tower footing. The data on soil types

presented in this report shall be available to the contractor.




330 K\ ABOADZF-VOLT A TRANSMISSION LINE - EIS - PROJECT DESCRIPTION

o Tower Spotting — The specific sites (spots) for locating the individual towers will be finally
determined based on various criteria including information gathered during this
Environmental impact Assessment. Generally, wherever possible, the towers will be located
at or near the summits of the uplands 10 maximise the clearance between the lines and the
ground.

2.2 Construction Phase Activities

-«
A dulv qualified contractor shall be engaged by VRA to execute the project. The main aspects of

the construction activities are outlined below.

o Construction Base Camps — At the start of construction, Base Camps which are essentially
“materials storage depots” equipped with mobiie offices and workshops would be set up
within 1 or 2 selected urban settiements along the proposed route. For the now ongoing
POTP. campsites have been located at Prestea and Dunkwa. For the AVTP, possible
locations could include Sekondi. Shama, Eimina, Cape Coast, Mankessim  Apam, Winnebe
and Accra’Tema Plate 2.2 below is a set of pictures showing a view of the ABB campsife at
Prestea used for the POTP.
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Usually. there is no provision made for accommodation at the campsites and therefore urban
locations are preferred. so that the contractor can rent rooms for the workers within the towns.

Typically. & workforce of up to 150-200 persons. working in gangs. is required. Apart from the
skilled technicians‘ who are brought in bv the contractor. all casual labourers and secunty

personne! are engaged from among the local communities.

e Transporting of machinery and equipment to site - The typical machinery used during
construction for such projects include the following:

Haulage Trucks fitted with crane -
Tipper trucks

Excavator

Bulidozer

Concrete mixing plant (Batch Plant)
Fork lifts

A NENE N NN

The trucks are used to transport construction materials and tower members/accessories,

through public roads and along the access routes, to the erecting points.

« Construction Access road - Plate 2.3 below shows an example of the construction access
road A: vanous selected points along the proposed route, access roads of approximately 3.5-
2 m width (linking from public roads) will be cleared and used in transporting equipment and
materiais to the snes chosen for erecting the towers. Depending on the terrain, one (1) such
route mav provide access for erecting up to 10 towers or more. These roads will be cleared

completely of ali scrub and vegetation.

Plate 2.3 - Typical Construction Access Track off a main road

Refast VRA/AVTP/ELS
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¢ Clearing the Right-of-Way (RoW) — the specifications for the 330 KV line prescribe a

RoW of 40 m width. All tall trees and scrub within a distance of 20 m on either side of the
centreline of the transmission line (i.e. approximately 40 m wide area) shall be cut down to a
height of not more than 1.25 m above ground. All tall trees outside the RoW, but of such
height as could fall within 2 m of the conductors, shall also be felled. During the field visits,
it has been observed that in practice, this process of “bush clearing” is done in a very

selective manner o as to do minimal damage to the vegetation cover and crops.

Clearing of the Tower Corridor track - for the purpose of erecting the towers and for
subsequent maintenance during the operational phase, a tower corridor track of
approximately 2.5 — 3 m width, will be cleared under the towers, as far as is practicable. The
specifications require the removal of all tree stumps and roots from this track leaving a
graded path to permit the transit of “Land Rover” or other similar 4-wheel drive light
vehicles for patrol and maintenance purpom A view of a typical tower cormridor track is

shown in Plate 2.4 below.

i

o
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b

Plate 2.4 — A view of a Tower Corridor Track

Excavating for tower foundations - at the sites selected for erecting the towers, the tower
corridor track will be widened further to accommodate the tower foundations (pads).

Refast/ VRA/AVTP/EIS
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The area to be cleared will coveranareaequaltothedimcpsionsofthctowerbase (about 5
m?) plus an additional 2 m on each side. Stumps in the tower spot area shall not project more
than 10 cm above ground. The tower foundations will consist of concrete footings of the
“pad and chimney” type. Excavation for the foundations will depend on the soil type at the
sclected spot but will usually be between 2 — 3 m deep. The ground surface at each tower site
shall be graded to provide drainage away from the tower iégs.

e Erection of towers - the AVTP project will involve the erection of over 400 towers along
the route. The towers (up to 40 m high) may be erected either by assembly on the ground
and lifting or by erecting in stages. The contractor would determine the appropriate method
10 use subject to approval and supervision by VRA. Plate 2.5 shows a Tower erection (“in-
stages™ method) in progress and gives an idea of the size of area cleared for such activity.
The inserts show the “chimney” end of the tower footing and the machinery used for hoisting
the steel members.

A
B

3
v

Plate 2.5 — Erecting of Tower in progress on the POTP Line

Refast/ VRA/AVTP/EIS
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«  Frection of conductors. shicld wires and other accessorics — the conductors (wound on
wooden or metal drums) and accessories (insulators, fittings etc packed in wooden cases)
shall be lra‘nSporlcd to sitc by trucks equipped with crancs. The stringing mcthod to be uscd
by the contractor will be subject to prior-approval by VRA. In all cases where stringing will
cross power lines, tclcphone lines, public roads cic, duc notification to appropriatc authoritics

will be given and the prescribed minimum clearances observed.

When stringing across public roads. public safcty (of persons. vehicles etc) is assured by the
Lse of capandable aluminium scaffolds crected at both sides of the road. The wire is passed
over the scaffolds to provide the necessary fixed, safe clcarance from the road. Further

arotection is provided by the use of safety nets slung across the scafTolds beneath the line.

For this proicct. two steel shicldwires will be strung along the lines. and no optic fibre cable

OPGWh will be instalied.

e Aodification W orks at Aboadze and Tema (Volta) Switching stations — 2 summary of the

civilworks required at both substations is as given below:

Aboadze Switching station works
e Demoiition of cntire existing TICO vard 1o make room for more expansion of existing
switehvard '

e Extension of existing switchyard to accommodate 3 morc bays

o Inswaliation=of a 450 MVA 330/161 KV autotransformers at the line end.

Tema Switching station works
» Extension of existing switchyard 1o accommodate 3 more bays
» Installation of a 450 MVA 330/161 KV autotransformer at the line end to provide connection

to the rest of the system.

The lands to be taken up in the extension of the switchyards already belong to VRA, so no

compcnsation issues would arise.

Retast VRAANTPALS
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23 Opcrational Phasc Activitics

Uipon complction of construction, the line will be put into service, operated and maintained by
\V'RA. As previously stated. the AVTP will be operaled initialiy at 161 KV until around the vear
2010 when 1t 1s expected to transmit power at 330 KV. The major aspects of the opcrational

phase (of environmental interest) will involve the following:

s Sccurity. public/occupational health and safety issues - afier the line is commissioned and
transmitting power, issucs of safety and sccurity would become of paramount concern. The
main opcrational activities will focus on maintaining the system integrity at all times with

provision for rapid response Lo fault conditions along the line.

Tne opcration and maintenance of the transmission network is the responsibility of the VRA
Transmission Depantment. with its hcad officc at Tema (Volta substation). Within this
acpaniment. the Line Maintenance scction has direct responsibility for linc mainicnance
finciudimy iowers. conductors and associaicd RoW). There are three (3) broad categorics of

~inc Maintenance activities and these are discussed below,

* Running Muaintenance - this compriscs the normal checks and remedial actions taken 1o
cnsure reiability and safety of operations of the lines. Activities undertaken under the Line
Running Maintenance are the following:

* Hclicopter Patrol:  acrizl patrols provide a means of visually examining linc scctions and

their associated RoW 1o detect any defect or potentially hazardous situation, which may
icopardize the sccurity and reliability of the lincs and the safety of the general public. All
VRA transmission line sections are patrolied aerially once a vear.

¢ Ground (Fool) Patrol: ground patrols provide a means of carefully examining a line section

anc the associalcd RoW (o detect any defect or potentialy hazardous situation that may
Jeopardize the sccurity and reliability of the line and the safety of the general public.

Ground patrols complement the helicopter patrol in evaluating the status of the lines. Special
atlention is given to line components and parts of components which are not easily

observablc from a helicopter. Ground patrols are carried out on all line sections twice a year.

e VRACA VTS
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Sccurity Patrol: these patrols are conducted on some linc sections located in the outskirts of
urban arcas and towns, which arc prone to acts of vandalism. Security patrols are conducted
at lcast cvery fortnight throughout the vear on the selected line sections. They ensure that

any vandalism is detected promptly and nccessary remedial actions taken quickly to repair

the structurcs.

Tower_Auditing (Climbing Maintenance of Towers): auditing of towers provides a means of

ussessing the ageing process of 1owers. This activity starts one yecar after the commissioning
of a line scction and it follows a onc-vear cyvele. In a cycle of tower auditing, 10% of all
suspension towers and all dead-end towers are thoroughly examined. As the line ages, 1t is
subjected 10 wear and fatigue which are not noticeable by distant visual inspection. Early
detection and tightening of loose bolts on supports and hardware can reduce premature wear
and identifs worn components for replacement before failure.
Tnc checkhist for this activity includes the following:

~ criucel inspection of tower and line for signs of physical damage and detcrioration
~ c¢necking tightness of bolts on structures
~ cvaluation of the degree of wear on"hardware
~ cheching of the alignment of vibration dampers
~ \ibraiion siudies
~ radio and teicvision sumves s
~ tesung of insulators
~ checking the condition of jeints and bolted connections using infra-red equipment
~ mcasurement of the thickness of galvanization on towers
~ checking of tower ground resistance
~ inspection of the right-of-way and condition of access roads

e Correction of Defects: following the patrols and tower auditing activities outlined above, a

work schedule is drawn to correct all the minor defects observed. This work schedule
normally covers the whole year with prioritisation of activities and inciudes the following:

~ rcplacement of flashed over insulators

Kelast VRAANVTIENC
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~ replacement of picces of damaged conductor and shicld wire
» rcplacement of defective dampers and other hardware

» replacement of vandalized components

~ mprovement of tower footing ground resistance

~ insulator washing at substations and on sclected towers

~ spolexiensive clearing of tall vegetation growth on the RoW

~ mainicnance of access roads and tracks

Al the activities indicated above are undertaken by VRA personnel except for “bush
clezring™ e, clearing of vegetation growth on the lincs' RoW and the maintenance of access
roads and tracks. which are carried out by private contractors and supervised by VRA stafT.
In ali cases the procedures prescribed in the VRA Health and Safety Rules (1993) arc

comniicd with,

Muajor Maintenance - defects found to occur repetitively during Running Maintenance arc
¢ezit with during major maintenance activities. Examples of these activities include line re-

imsu.zion 21a¢ hardware replacement.

“nere cre refurbishment/rehabilitation programmes carricd out on ageing lines -specially
these rouied through aggressive cnvironments (c.g. mining, industrial and coastal). Major
aliivities 1o combat acts of vandalism on older lines are also included in these programmes.

Acuvities undertaken under the VRA “Transmission Line Major Maintenance programme

include the following:

~ Re-insulation of Transmission Line Sections.

~ Trcatment of rust and re-painting of tower components,

~ Replacement of corroded towers and transmission line hardware.

~ Replacement of conventional bolts and nuts with anti-theft fasteners on older line
sections.

~ Rchabilitation of access roads and tracks.

RefasiVRA AVTPES
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o Emecrgency Maintenance - these are activities relating to the clearing of sustained line
faults. Emergency maintcnance takes about 5% of the annual activities of the Maintenance
Scction. Emergency maintenance could be minor (e.g. hardware or insulator failure) or

major (c.g. onc or morc tower failures). The foliowing are the usual Emergency Maintenance

activitics undcriaken:

~ Hclicopter and‘or ground patrols to iocate sustained line faults.

» Clearing of sustained linc faults e.g. replacement of failed insulators. clamps or

repositioning repair of conductors.

~ Construction of tcmporary by-pass line 1o replace collapsed sections of lines.

» Re-construction of collapsed portion of lines.

V'RA personnel usually carmy oul emergency mainicnance aclivities. However. somc
components such as re-construction of collapsed lines may be carried out by contactors under

Ve -
VR A supcnvision,

2.3.1 Other Opcrational Considcrations

When the line becomes operational. issucs related 1o the effects of clectromagnetic ficlds. corona
discharge and induction cffects would become relevant. These phenomena and their cffects on
the eavironment {inciuding health and safety) continue 1o be the subjects of ongoing research
worldwide. 'Tk_xe discussions on these effccts are presented in detail under a sub-topi€ “Special

issues™ in Chapter 4 (Impacts and Mitigation).
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3 DESCRIPTION OF EXISTING ENVIRONMENT

The cvaluation of the potential impacts of the proposed project requires a clear understanding of
the ‘nature and characteristics of the existing (bascline) environment (i.c. both bio-physical and
socio-cconomic/cultural). The proposed AVTP from Aboadze 1o Tema, spans a total distance of
about 215 km and lies roughly between longitude 1°40"W and 0° 00" and latitude 4° 75"N and 5°

25"N. This chapter focuscs on the bascline environmental factors.

Format of Prescntation

The AVTP is 2 “lincar™ project within a relatively narrow corridor (40 m wide), traversing a
wide area of influence (215 km) with diverse characteristics. In order to facilitate the discussions.
the route has been divided into three (3) segments of approximately 75 km lengths. The maps of
the project arcas - Fig. 3.4 (Land Cover/Vegetation). Fig. 3.5 (Soils) and Fig. 3.6 (Settlements) -

show this segmentation. which is only for convenience of prescntation.

9

2.1 7 Bio-Physical environment

Thie sccuion discusses the nalural resources occurring in the project arca. The major natural
resources are the Flora.-fauna. Water resources and Soils. in the Scoping Report (Chapter 4.0
~~.11 . the reicvant detaiis on the existing bio-physical environment were duly presented. The
discussions here wil! therefore focus on the specific aspects such as™ forest reserves. sacred
croves and gonservation issues. The section on water resources also focuses on the water bodies

that lic dircetly within the proposed corridor.

3.1.1 Climate

The project areas. Jving in the South of Ghana, experience a bi-modal high rainfall, separated by
two dnv spells. Thesc conditions are driven by two major air masses that dominate the entire
West African sub-region. These are the northerly trade wind (Harmattan), which blows from the
north-east (the Sahara Desert), and the south-west trade wind (south-west Monsoon), a moisture

laden wind which blows in from the Atlantic Ocean.
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In order to properly represent the climate spanning the entire route, data (Rainfall, Temperature
and Relative Humidity) from the Meteorological Services for Takoradi, Cape Coast, Saltpond,
Winneba and Accra covering the period 1990-2002 have been obtained and presented as follows:

Table 3.1 Rainfall (mm) for Project Areas 1990 -2002

LOCATION AN |[FEB |MAR |APR |MAY [JUN [JuL |auGc [SEPT locT "INOV  |DEC
Accra 150 M31 511 747 1264 |1858 |68.7 1114 [224 488 |33.3 28.1
IWinneba 118 (157 499 (934 [161.2 12037 |60.7 [17.2 |28.9 |[57.2 |37.8 {209
Saltpond 169 118.2 181.3 |108.4 [201.7 [210.7 |654 [25.0 {31.7 [76.1 1480 [25.3
Cape Coat [17.2 151 163.3 1006 !177.3 [199.8 |72.3 [28.7 (290 [76.3 {410 140.7
Takoradi 154 (239 549 1387 1198.0 [2729 (1069 (49.3 1425 [1255 |64.1 |32.1
Source: Meteorological Services Dept. - 2002
Mean Annua! Rainfali(mm)(1990-2002)
3000
250.C
—_ W ‘==~ ACCTa |
E ~8—Winneba |
$ 1500 / A\ \ Satpond |
£ > Cape Const
z -- A |~ Takoradi ||
100.0 X !
50.0
00

] 10 1 12

Fig. 3.1 - Mean Asnual Rainfall (mm) 1990-2002 for Project areas
Temperature: Table 3.2 below shows the mean monthly temperatures for selected locations

within the project areas averaged over the period 1990-2002. The average temperatures ranging
from 24.8 °C to 29.2 °C are generally high especially within the Winneba to Accra segment as

shown in Fig. 3.2 below.

Refast VRA'AVTP/EIS
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Table 3.2 - Mean Moathly Average Temperstures (°C) in Project Arem

LOCATION UAN |FEB |MAR |APR |MAY JUN UL |AUG [SEPT |OCT INOV_|DEC
IAccra 28.2 [29.1 [29.2 288 282 269 [26.0 [257 266 (275 [283 |28.1
Winneba 27.5 1286 263 286 279 |27.0 {261 [25.7 265 ]27.1 1277 1276
Saltpond 267 276 275 1275 271 260 [24.9 (245 252 (261 268 (27.0
Cape Coast 274 284 287 (285 279 {27.0 [26.1 258 1266 272 [25.5 |27.8
Takoradi 27.2 1279 280 [28.0 [27.5 264 252 (248 254 264 [27.2 [249

Source: Meteorological Services Department - 2002

Mean Temperature{oC) -1850.2002

{

g ' —e—Accra |

> .——Winneba |,

2 Sattpond ||

3 «——Cape Coast ||

E »—»— Takoradi ,
240
230
20

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC
>
- Month

Fig. 3.2 — Mean Moathiy Average Temperatures (°C) in Project areas (1990-2002)

Relative Humidity: Table 3.3 below gives the average percent Relative Humidity data for the
selected locations within the project areas for the period 1990-2002. The data shows that the

Relative Humidity: Table 3.3 below gives the average perc.ent Relative Humidity data for the
selected locations within the project areas for the period 1990-2002. The data shows that the
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coastal areas are generally humid and the transmission lines would need to be suitsbly protected

against corrosion.

Table 3.3 — Mesn Percentage Retative Humeidity in Project Arcas (1996 — 2002)

MONTH AN |FEB |MAR |APR |MAY L UG |SEPT |OCT INOV |DEC
IAccra 75 77 78 80 82 84 84 83 82 81 80 78
Winneba 84 185 85 I86 {87 90 joo oo 89 87 [87 |86
Saltpond 85 85 86 87 88 90 9] 91 89 89 87 86
Cape Coast 85 83 75 84 87 88 88 88 87 86 78 84
Takoradi 84 184 85 85 87 89 90 90 89 87 85 85
Source: Meteorological Services Department - 2002
Mean Annual Relative Humidity (%) (1990-2002)
100
!lAccra

2 - |EWinneba

% EDSanpond

2 O Cape Coast

2 R Takorad

x —_—

s

[

[+ 4

Month

Fig 3.3 - Average Percentage Relative Humidity in Project areas (1990-2002)
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3.1.2 Flora

Floral Survey Mcthodologn

A reconnaissance survey- was conducted to identify the vegetation zones traverscd by the

transmission linc ROW. Chccklists of the plant species were then produced for the major
vegetation zoncs identificd along the route. Frequency symbols were used 10 subjectively
determine the abundance of plant specics at various sections of the route: species were thus rated
as Dominant. Abundant. Frequent. Occasional or Rarc. The prefixes *Very® and ‘Locally™ were
used to qualiff the svmbols where necessany. The conservation statuses of the of the forest

specics on the checklists were determined using the star rating system developed by Hawthorne

{1995y as follows:

Black Star species:  Specics rare internationally and at Ieast uncommon in Ghana; urgent
allention 1o conscrvation of populations needed

Gold Star species:  Fairly rarc intemmationally and/or locally

Blue star species: Widespread internationally but rare in Ghana or vice-versa

Scarlet star species: Common. but under scrious pressure from heavy exploitation

Red Star species: Common. but undcr pressurc from exploitation

Tink Star species:  Common and moderatcly exploited. Also non-abundant species of high
potential value

Green Star species: Na particular.

The proportiors of species in the various categories were estimated and used in cvaluating the
ccologicai significance of the arcas 1o be traversed by the RoW. The ccological guild of the

species s indicated as Pioneer. Shade Bearer (SB). and Non Pioneer Light Demander (NPLD).

The nomenclature used is after Hutchinson and Dalziel (1954-1972). The Vegetation description
is based on Hall and Swaine (1981) for forest vegetation and Taylor (1960) for non-forest
vegetation. Various sections of the route were walked and species lists compiled. Sacred groves

and forest rescrves along the route were identified and the appropriate authorities consulted.

[N
tn
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Survey Resulis and Discussion

Fig. 3.4 shows the vegetation in the project arca scgments. The floral survey identified three (3)

main vegetation zonces as follows:

I Maritime Vcgcetation N

1 Dn Semideciduous Inner Zone forest sub-type/ Southern Marginal Forest and their
intergrades

iii. . Coastal Grassland and Thicket

e Thc Maritime Vegetation

This vegctation type has 3 sub-types viz.. Strand, Mangrove and Former Lagoons. Two of these,
Strand and Mangroves were rcadily identified along the RoW. Some marshes found in the RoW
ncar the coast may weli be former lagoons. The strand vegctation starts from the sand bar along
the beach behind the Aboadze thermal plant and stretches for about 100 m inland. The Cyperus-
Ipomoce association typifics the vegetation. The dominant specics encountered are Cyperus
mariimus. Ipomoca pres-caprae and Canavalia rosea. A list of the species found in the arca is

presentec 1in Table 3.4 (a).

4 marsnland dominated by Cyperus articulatus. occurs 1o the West of the thermal plant and it is
likcly 1o be @ Former Lagoon. which has been scaled off from the sca. A list of the species found

i and around the marshland‘swamp is provided in Table 3.4 (b).

The RoW tfaverses mangrove vegetation at the Pra River cstuary in Shama. The mangrove
vegetation hert is composed of Rhi:opl:o:a racemosa. Avicennia germinans and Laguncularia
racemosa. Acirostichum aurcum (a fern) and Sesuvium portulacastrum were found growing in
association with the mangrove species. The Achrostichum aureum occupics mostly degraded

arcas of the vegetation. The mangrove forest is about 6 m high in most places.

Table 3.4 (a) Specics list of Strand Vegetation at Aboadze Thermal Plant Area

. Species Family Habit Abundance

. Canavalia rosca Papilionaceac Crecper/Herb Very Abundant

i Crotalana retusa Papilionaceae Shrub Frequent

! Cvperus maritimus Cyperaceae Herb Very Abundant

' ipomoca pes-caprae Convolvulaccae Creeper/Herb Verv Abundant
RefastVRA/AVTP/LIS 26
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_Species i Family Habit Abundance ]
: Sporobolus virginicus Graminac Herb Abundant |
¢ Paspalum vagpinatum Graminae Herb Abundant
! Sesuvium portulacastrum Ficoidcac Herb Very Frequent
I Sanscvieria liberica Agavaccae Herb Occasional
I Remirca mantime | Cyperaccac Herb Abundant ‘
 Euphorbia sp. | Euphorbiaccae | Herb Occasional
! Cocos nucifera | Palmac | Trec Frequent
" Scacvola plumicni | Goodcniaccac | shrub Occasional
| Apave sisalana " Apavaccac ' Herb Occasional }
Table 3.4 (b) Specices list of Marshiand 'Swamp vegetation at Aboadze thermal plant
Species IFamils iHahil j/\bundancc ;
‘Abutilon maurianum ‘Malvaccac 'Shrub lFrcqucm |
:Dacivioctenium acgypium iGraminac iHerb iFrcqucm
iLudwigia crecta IOnagraccac [Herb ILocally Frequent
'S1da hinifolia Maivaccae IHerb [Occasional
10ldcnlandia corvmbosa iRubiaccac Herb fFrequent
‘Passifiora foctida 'Passifloraccac Herb/Ciimber ‘Frcqucnl
‘Mimosa pudica !\Mimosaccac ‘Hcrb/Crccpcr iFrcqucm }
‘Schrankia leptocama Nimosaccace iHcrb/CreCpcr |Frcqucm i
‘Sporobolus pyvranndaire IGraminac IHerb R’crv Frequent I
.Leonotts nepetifohia iLabiatac IHerb 'Occasional !
Pcnmsctum pediceliatum ‘Graminac {Herb |Occasional .
‘Cnromolacna odoratz ‘Compositac IShrub iAbundam :
indigofera hirsutc 'Panilionaccac IShrub Wery Frequent
Imncrata ey lindrical ‘Graminac iHerb iAbundam f
‘Croton lobatus ‘Euphorbiaccac {shruh 'Frequent i
Cyperus articulatus Cyperacecae iHcrb lL,ocall_v Dominant :
Euphorbia hina iEuphorbiaccac IHerb iFrcqucnl |
Euphorbia heterophylia iEuphorbiaccac iHcrb Frequent e
Lantana camara ’ ~erbenaccae }Shrub Frequent
Phoenix reclinata iPaimac Tree Occasional
Timbristviis trifiara ICvperaceac {Hcrb Locally Frequent |
‘Desmodium triflorum ‘Papilionaccae |Hcrb IFrequem
!Spigelia anthelmia ILoganiaceac Herb Very Frequent
‘Stachwtarpheta cavennensis iverbenaceae Herb Frequent
ISchwenkia americana }solanaccae Herb Frequent
iRucllia tubecrosa IMimosaccae Herb/Climber Occasional
[Phvllanthus amarus [Euphorbiaceae Herb Frequent
{Physalis angulata :solanaccac Herb Frequent
‘Urania picta IPaj;ilionaccac Herb Frequent
) ‘Waltheria indica Sterculiaceac Shrub Frequent
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m Family Habit Abundance
[Triumfctia rhomboidea Tiliaceae Shrub Frequent
|rH_vgrophila auriculata Acanthaccae Herb Occasional
Eleusine indica Graminac Herb Frequent
ICrinum ornatum Amarvllidaccac Herb Occasional
IEvolvulus alsinioides Convolvulaccac Herb/Creceper Frequent
3A<yslasia calvcina " |Acanthaccac Herb Frequent

e Dr Semi-deciduous Inner Zone forest subtype/ Southern Marginal Forest Zonc

The D Semi-deciduous lhncr Zone (DSIZ) and the Southern Marginal (SM) forest types. and
their transitions or intergrades. form the dominant vegetation of the transmission line route.
Away form the maritime vegetation described above and to the cast of Takoradi to near Cape
Coast. the transmission line passes through the DSIZ. From Cape Coast to Winneba, the route

asses through the SM forest type. The route passes through the Yenku block B forest reserve (at

3

)

Onvadze) and the proposed Apra Hili forest reserves (ncar Awutu Breku) in the SM zone. Both

reserves were visited in the company of officials from the Winncba District office of the Forest

Senvices Division who assisted in locating the survevors’ pegs.

The Yenku "B forest reserve is basically a plantation of Eucalypius and Neem (Azadirachia
indica). About 1.12 km of the route passes through the Yenku forest (since the width of the RoW
i« 40 m. this approximates 10 an arca of about 0.05 km" that should be cleared. Fig. 3.5 overleal
shows the proposed route crossing relative to the existing line. This area (0.24%) appears 10 be
insignificant compared to the overall size of Yenku, 21.2 km". Since the affected arca is an
artificial forest. no species of conservation concern would be affected by the project. The Yenku
Block “B™ forest has the main Winneba — Cape Coast road traversing a small portion of the
forest at its northern tip. Also, the existing Winneba-Cape Coast double circuit line passes
through the forest. a little southern to the proposed 330 KV line. Logging is strictly prohibited in
the” forest. However, hunting activities are permitted at the officially approved, on season
periods. The affected parts of the forest, with their access and tracks maintenance tracks may

open up the forest lo encroachers.
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The proposed Apra Hill forest is a relatively small forest with a perimeter of 9.59 km (Forest
Scrvice Division, Winncba District) that is yet 1o be designated a rescrve by the Government. It
is a rclativcl}" undisturbed sccondary forest with trees reaching up to 30 m in height. The canopy
is open in some places, a situation that is typical of forests on slopes and hilltops. About 1.96 km
of the reserve is dircctly affected by the route {equivalent to 0.08 km® of forcst). Table 3.4 (c) is
a list of somc of the specics in the reserve. The species composition indicates that it is a more of
a DSIZ tvpe of forest rather than SM. This is becausc it is located on higher ground and could be
a transition of the two tvpes mentioned above. Some of the specics found here are important to
the commercial timber trade e.g. Nesogordonia papavrifera (Danta), Milicia excelsa (Odum),

Triplochiton scleroxyion (Wawa) and Mansonia altissima.

Table 3.4 (c) Species list of Apra Hill forest

Species Family Habit Star rating L;uild !

iAcanthaccac indct. Acanthaceac Shrub | !

.Anchomancs difformis Araccac Herb Green SB !

1Aningeria robusta Sapotaccae (Trec Pink INPLD l

tAntians toxicaria Moraccae Tree Pink INPLD !

!Baphia nitida iPapilionaccac Tree Green ;SB l

IBaphia pubescens ) Papilionaceac [Trec Green KB X

Blighiz sapida iSapindaccac Trec Grecn NPLD '

ICciba pentandra IBombacaceae [Tree Green [Proneer i

ICehtis mildbracdi iUImaccac Trce Green PB

'Celus zenken iUlmaccac Trce Green :NPLD

IChromolaenz odorata 5Compositac Shrub Green [Pioneer !

ICola micantca ISterculiaceae (Tree Green [NPLD

’Crinum p. 7 |Amarviidaceae Herb I

{Dracacna arborca {A)navaccae ree Green jPionccr

IDrvpetes singroboensis IEuphorbiaceae Tree Gold sB

iEMraria Sp. Acanthaceae Herb

‘H_vmenoslcgia afzelii Cacsalpiniaccae [Tree Green SB

jH\'psclodelphvs violacea Marantaceae Herb Green [Pioneer

Lecanodiscus cupanioides Sapindaceac Tree Creen B

}Mallotus oppositifolius Euphorbiaceae Shrub Grecen SB

[Mansonia altissima Sterculiaceae h'ree Pink INPLD

Melanthera scandens Compositae Shrub Non forest

Milicia excelsa Moraceac [Tree Scarlet Pioneer

Morus mesozyvgia Moraceac Tree Green IP ioneer
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‘,\tsogorgonia papavcrifcra Sterculiaccae Tree Pink B
Newbouldia lacvis Bignoniaccac Tree Green Pioncer
Panicum maximum Graminac Herb Non forest

IPaullina pinnata - Sapindaccac Climber | Green Pioneer
iPlcrvgota macrocarpa- Sterculiaccae  [Tree Red INPLD
Sanscvicria liberica Agavaccac Herb Non forest

Sterculia oblonga Sterculiaccae [Trec Green [Pioneer
riplochiton sclcroxvion Sterculiaccac Trec Scarlct [Pionecr

Tabic 3.4 (c) indicates that the 32 specics encountered during the inventory of the Apra Hill
reserve belong to 17 families. The family Sterculiaceac had the largest number of species (6)
followed by the Moraccac and Sapindaccac with 3 members each. The forest is rich in tree
speceics (66%). The low representation of herbs (19%), shrubs (13%) and climbers (3%) indicates
that the forest is largely undisturbed. The forest has a good proportion (25%) of species of

conscrvation concern. most of which arc important timber specics.

Sacred Groves Sirines

During the consultations and ficld studies for the EIA, eleven (11) sacred groves/shrines have
oeen found along the proposed route and these are shown in Table 3.4 (d) overicaf. The
groves'shrines vary in size from a single tree (the Nana Abeka shrine is a single Triplochiton

scleroxylon. Wawa. tree) fo several hectares (the Guako grove is about 11.28 ha).

The Guako grove is 2 remnant SM forest at Pokuase. a peri-urban fast-growing town near Accra.
The Lransmi'ss.ion line routc passes through the northwestern tip of the grove. Only one (1)
surveyors peg. No. 378Q; (sec insert in Plate 3.1 below) is located in the grove. Table 3.4 (e) is a
speckes list for the Guako grove. It is relatively rich, having been preserved by tradition. The

canopy of the forest is broken in several places and the tallest trees reach up to 30 m in height.
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Plate 3.1 - A view of The Guako Grove at Pokuase (Peg 378Q insert)

Table 3.4 (d) Sacred Grove/Shrines in the Transmission Live roate RoW

i No. | Name of Grove/Shrine Settiement
) ! Obokvem Ekurabadze
n2 . Public Cemeterv Ekurabadze
. 3+ Nana Ebolise Amosima
4 | Public Cemeten Kwasi Kwaa
S . Bobogbema Nvankrom
"6 | Nana Abeka Aboransa
.7 | Nana Tawien Abeka Ano
18 | Amisa Mankessim
19 | Dewendi Gomoa Dumase -
.10 | Abekapow Edukrom
i 11 | Guako Pokuase

Table 3.4 (¢) Spguu list of the Guako sacred Grove near Pokuase

l'Habit

Species Familv Star rating  |Guild
Acacia kamenunensis Mmosame Climber |Green Pioneer
Acacia pentagona iMmosawae Climber |Green Pioneer
Acridocarpus altermifolius h\dalpighiacene Climber |Green Pioneer
Adenia rumicifolia IPassifloraceae Climber |Green Pioneer
Aframomum geocarpum Zingiberaceae [Herb Green SB
Afzelia africana _|Caesalpiniaceae Tree NPLD
Agelaea obliqua Connaraceae Climber |Green IPioneer
[élaﬁa barteri Apocvnaceae Climber |Green [Pioneer
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ISpecics Family Habit  [Star rating  |Guild
Albizia adianthifolia Mimosaceae [Tree  (Green INPLD
Albizia zypia Mimosaccae [Tree Green INPLD
Alchomea cordifolia Euphorbiaccac Tree  |Green Pioncer
Alstonia boonci Apocynaceac Trec  |Green Pionecr
Amorphophallus johnsonii Araccac Herb IGreen SB
IAnchomanm difformis Araccac Herb iGreen S8
;/\ndmpogon pavanus [Graminac Herb INon forest
:Amiaris toxicaria Moraccac Tree Pink NPLD
fAnabolrvs velutinus Annonaccac IClimber  JGreen Pioncer
‘Asparagus warnechei Liliaceae Herb IGold Pioneer
;Asplcnium cmarginatum Fern Herb iGreen SB
{Baissca breviloba Apocvnaccac Herb IGreen Pioncer
@phia nitida Papilionaccac Tree IGreen SB
Blighia sapida Sapindaceac (Tree \Green INPLD
iB\nomgpus coccineus Connaraceac Shrub IGreen Pioneer
éCampvloslcmon angolcns Cclastraccae Climber {Green Pioneer
iCapparis crvthrocarpos lCaJpamcuc IClimber Green Pionecr
iCeiba pentandra JBombacaccac Tree IGreen Pioncer
iCelus mildbracdii Ulmaccac Tree iGreen Pionecr
ICelus zenkeri Ulmaceac Tree IGreen INPLD
iChromolacna odorata Compositae Shrub Green Pioneer
IChrvsophylium sp. §Sapotaccae Tree
ICissus araloides Vitaceae Climber  KGreen Pioneer
IClausena anisata Rutaceac Tree Green SB
'Cnesuis ferruginea Connaraccae Climber  [Green Pioneer
iCola gigantcan Sterculiaceae rec Green INPLD
ICola milieni Sterculiaceae [Tree  Green INPLD
.;Dialium guinecnsc Cacsalpiniaceac Tree Green
‘Dioscorea prachensilis Dioscorcaccae Climber  [Pink Pioneer
.;Diospvros abvssinica Ebenaceac Tree IGreen Pioneer
}Dracacna arborea Agavaceae Tree Green Pioneer
|Drypetes gilgiana Euphorbiaceae Tree Green SB
}Drvpeles singroboensis Euphorbiaccac Tree- Gold ISB
iEIaeis guineensis Paimae Tree Pink Pioneer
fErvthroxvllum emarginatum Erythroxylaceac Tree
IFﬁgcllaria guineensis Flagellariaceac Climber |Green Pioneer
- I'Gongronema latifolium Asclepiadaceac Climber 1Green Pioneer
iGouania longipetala Rhamnaceae lClimbcr IGreen Pioneer
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|Species Family Habit IStar rating  |Guild
;Grcwia carpinifolia [Tiliaccae IClimber [Biue Pioneer
Griffonia simplicifolia bmlpiniawc IClimber  |Green Piom‘:cr
Impcrata cvlindrical IGraminac Herb
Kigclia africana Bignoniaccae Tree Grecn INPLD
Lantana camara Verbcnaccae Shrub Green Pionecr
Leca guincensis Lecaccac Shrub IGreen Pioncer
Malacantha alnifolia iSapmaccac hrcc Green Pionecr
IMallotus oppositifolius iﬁglhorhiaccac [Tree Green SB
chmccvlnn Sp. IMclastomataccac Tree Green SB
ilctiia thonningii iPapiIionaccac [Tree Biuc
NMomordica charantia ICucurbitaccae Climber
'Monaodora tenuifolia iAnnonaccae h'rcc Grecn SB
i\1orinda jucida iRubiaccac Tree \Green Pioncer
Ncewbouldia facvis ]Binnoniaccac (Trce recn Pionecr
iOlvrn latifohia iGraminac Herb Green SB
'Palisata hirsute iC‘omrnclinac:t:ac THcrb reen SB
'‘Panicum maxtmum iGraminac Herb :
'Pennisclum purpurcum IGraminac Herb
‘Pisona acuicatc INvetaginaceac iClimbcr IGreen Pioncer f
Pavchotria schweinfuninis iRubiaccac ‘Shrub Green iSB ;
‘Rothmania urcelliformis iRubiaceac (Trec lGreen s
‘Sporobolus pyramidalis ;Graminac Herb
IStereulia tragacantha ISterculiaceac iTrcc Green Pionecr
'Strombosia claucescens iOlacaceac Hrcc Green SB
‘Strophanthus gratus E,Apocvnaccae jCIimbcr Pink Pionecr
'Strophanthus hispidus 'Apocvnaceac Climber |Pink Pioneer
iStrychnos floribunda |Loganiaccac Climber_|Pink Pioneer
'Trichili; pricuriana IMcliaccae Tree Green INPLD
‘Triplochiton sclcroavion ‘Sterculiaceae Tree Scarict Pioneer
flivaria ovata iAnnonaccae ICIimbcr Goid lPionecr

Table 3.4 (¢) shows that 76 species belonging to 45 families were encountered during the
inventory. The Graminae (grasses) were the largest family with 6 species foliowed by the
Apocynaceae with 5 species and then the Sterculiaceae and Euphorbiaceae with 4 species each.
The abundance of non-forest grasses and climbers is indicative of a high degree of disturbance.

Close to 70% (55 Green star species) of the species are common and of no conservation concern,
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12% arc not rated because they arc non-forest specics. Three (3) species (4%) arc Gold star

species and are of high conservation concern.
e Coastal grassland and thicket vegetation

The Coastal grassiand and thicket vegetation occurs in the coastal arcas between Winneba and
Tema. The transmission route does not pass through any forest reserve or sacred grove in this

zonc. The roule runs through farms and fallows and grassland. Some of the common species

cncountered in this zonc arc presented in Table 3.4 (f).

With the eaception of Uvaria chamae, all the species encountered on the route are common and

arc of no conservation concern. The thickets usually form around old tcrmite mounds.

Tablc 3.4 () Species list of the coastal prassland and thicket vegetation

Species Family Habit Abundance
Nauclea latfoli Rubiaccac Shrub Locally Frequent
I’anicum maximum Graminac Hcerb Verv Abundant
Millettia thonningii Papiiionaccae Tree Frequent
Calotropis procera Asclepiadaceac Shrub Frequent
Zanthoxvium xanthox\ioides ' Rutaceac Tree Frequent
Dichrostachys cinerca Mimosaccac Shrub Abundant

- Griffonia simplicifolia Caesalpiniaceac: | Shrub Frequent
Chromolacna odorata | Compositac Shrub Abundant
Azadirachta indica | Meliaceae Tree Verv Abundant
Borassus acthiopium | Palmae Tree Frequent
“fallotus oppositifolius Euphorbiaccac Shrub Frequent
Lantana camara Verbcnaceae Shrub Frequent

* Cciba pentandra Bombacaceae Trce Occasional
Elacophorbia driipifera Euphorbiaceac Tree Locallv Frequent
Heteropogon contortus Graminae Herb Abundant
Grewia campinifolia Tiliaccae Shrub Frequent

. Nimcnia americana QOlacaceac Tree Frequent

. _Cassia rotundifolia Caesalpiniaceac Herb Very Frequent

| Desmodium tortuosum Papilionaceae Shrub Occasional

1 Centrosema plumieri Papilionaceac Climber | Frequent

+ Carissa cdulis Apocynaccae Tree Frequent

| Asvstasia calvcina Acanthaccae Shrub Frequent

| Vetiveria sp. Graminae Herb Frequent

i Mangifera indica Anarcadiaceae Tree Frequent

| Ctenium spp. Graminae Herb Abundant

| Dactvioctenium aegyptium Graminae Herb Abundant

| Sporobolus pyramidalis Graminae Herb Abundant

" Digitaria horizontalis Graminac Herb Abundant

RelasUVRA/AVTPIELS

_34




ARV ABOADSE -VOLTA TRANSMISSION LINE PROJLCT - 1S - DESCRIPTION OF FNVIRONMIENT

Securincga virosa Euphorbiaccae Shrub Frequent
Walthena indica Sterculiaccae Shrub frequent
Dialium puineense Cacsalpiniaceae | Tree Frequent
Clausena anisata Rutaccae Tree Freguent
Uvaria chamae Annonaceac Climber | Rarc
Byrsocarpus coccincus Connaraccae Shrub Frequent

. Crotalaria retusa Papilionaccae Shrub Frequent

Egpparis ervthrocarpos | Capparaccae Climber | Frequent
3.1.3 Fauna

Surev Methodoloon

The RoW route was demarcated into three (3) main faunal zones:

Western Zone comprising the Shama-Ahanta East Mctropolitan Area (SAEMA) of the

Western Region
- Centrai Zonc comprising Komenda-Edina Eguafo Abirem (KEEA), Cape Coast

Municipal. Abura-Ascbu-Kwamankese, Mfantseman, Gomoa, and Awutu/Effutu-Senva

Districts of the Central Region
Eastern Zone comprising Ga District and Tema Metropolitan Area (TMA) of the Greater-

Accra Region

ntomological Survey

Four main racthods were used in the entomological survey, in addition to opportunistic collection
of insccts on Sight. Sweeping nets were used to collect or sample insects ?rom the undergrowth
and stems of trees. Butterflv nets were used to collect butterflies along transects, in undergrowth
and oper areas. Butterflies identifiable in flight were recorded on the spot. Charaxes traps baited
with a mixture of ripened banana and palm wine were mounted at selected locations, examined
for insects during the morning and carly evening of each sampling day, and pitfall traps
containing few drops of formalin for killing and preservation of any insect catches, were set on
“the to collect crawling insect species, etc. The traps were examined daily throughout the survey

period.
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Herpeiofaunal Survey
There was direct opportunistic observation of mammals and herpetofauna, as well as refuge

cxaminations using rcptile hooks to scarch for herpetofauna, which often conccal themsclves
under and in fallen logs, rotien tree stumps, under rocks, in leaf litter, rodent burroWs._ponds. oid
termite mounds. ctc.). Smaller herpetofaunal species were surveyed using 100-metre pitfall traps
(sinking 17-litre buckets flush with the ground at 10-metre intervals) with driff fences (made
from 0.5-metre wide mosquito netting nailed in a vertical position 1o wooden stakes (modificd

from Raxworthy & Nusshaum. 1994) inspected every morning for four consccutive days.

Aviaunal Sumvey

Avifgunal (bird surveys) were carried out using transect counts (twice-daily walk by two observers.
of transects ranging in length from 0.5 to 1.5 kilometres through sclected habitats at the various
survey areas in the morning and evening) and mist-netting (involving mist ncts set at right angles to
cut and opened from about 6.30 am 10 5.30 pm, and inspected cvery two to three hours for trapped
birds. which were identificd and released). as well as through dircct opportunistic surveys
trecording all birds scen and heard during the surveys) and spot counts (obscrver remains stationan

jor about 20 minutes and records all birds seen and heard).

amma! Surner

Mammals were recorded through direct opportunistic observation. usc of animal spoors (any sign

Loy 2 diving animal. such as feeding sites. reguiar pathwavs, tracks. footprints, faccal pellets.

i

nLsis. clc.). fransect walks. and interviews of a cross-section of the local population.

-

Surmey Resulis

Faunal Diversitv

Table 3.5 (a) provides a checklist of faunal species known to occur along the entire length of the
RoW from Aboadze in the West 1o Tema in the East. Even though this suggests a fairly high
faunal diversity, this increases as one moves farther inland, especially in the Western and Central
regions, which are characterized by heavy rainfall and high floral diversity. Since the proposed

RoW is largely coastal, and covers only a narrow corridor, the threats posed to the fauna are very
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minimal, cspecially since the castern portion of the RoW is characterized by grassiand and

thicket with low annual rainfall and lower specics diversity.

CONSERVATION SIGNIFICANCE
s Global Criteria

IUCN -

The TUCN (International Union for the Conscrvation of Naturc) publishes a Threatened Species List (Hutron-Tavlor,
C. 2000 IUCN Red List of Threatened Specics: 2000, IUCN, Gland, Switzerland/Cambridge, UK.), which
catcgoriscs globally threatencd animals as follows:

e Critically Endangered/Critical (CR): A taxon, which is facing an extremely high risk of extinction in
the wild in the immediate future.

e LEndangered (EN): Species in danger of extinclion, because both numbers and habitats have been
reduccd to a critical level. with survival thercfore unlikely if the causal factors continue operating

* Julncrable (3’U): Specics belicved likely to move to the EN (Endangered) category, if the causal
factors continuc operating, because of rapidly decreasing populations and extensive habitat destruction.

* Rarc (R): Species which are at risk because of small world populations concentrated in restricted
geographical arcas or habitats, but which are presentiy not in categories £ or V.

e Lower Risk (LR): Taxa that have been cvaluated but do not satisfy the criteria for any of the above
categoncs. There are three sub-categories:

* Conscrvation Dependent (cd): Taxa which are the focus of continuing taxon-specific or
habitat-specific conservation programmes targeted towards the taxon in question. the cessation
of which would result in the taxon qualifying for onc of the threatened categories above within
a period of five vears '

* Ncar Threatened (nt) Taxa which do not qualify for Conservation Dependent, but which are
closc to qualifving for Vulncrable

* Least Concern (ic): Taxa which do not qualify for Conscrvation Dependent or Near
Threatcned

* Data Dcficient (DD): A 1axon on which there is inadequate information to make a direct or indirect
assessment of its risk of extinction based on its distribution and/or population status. A taxon in this
-zatcgory may be well-studied, and its biology well-known, but appropriate data on abundance and/or
distribution is lacking, ‘
* Not Lvaluated (NE): A taxon which has not vet been assessed against the criteria

JITES
CITES (Convention on Intemational Trade in Endangered Species of Wild Flora and Fauna publishes a list of three
Appendices (CITES Appendiccs, 1975) which limits global trade of certain categories of animal species.

* Appgndix I species arc threatened species which cannot be traded in

® Appendix 11 species are species for which levels of trade are limited

¢ ANaitional Criteria (Ghana Wildlife Conservation Regulations)

Ghana's Wildlife Laws (Ghana Wildlife Conservation Regulations, 1971, and Ghana Wildlife Conservation
(Amendment) Regulations, 1988; 1995) also categorise animal species into two main Schedules based on the level
of protection required for a particular species:

* Schedule I species are completely protected (i.c., their hunting, capture or destruction is prohibited at
all times)
Schedule 11 species are partially protecied (i.e., their hunting capture or destruction is absolutely
prohibited between 1* August and 1* December of any season, and the hunting, capture and destruction
of any young animal. or adult accompanied by young, is absoiutely prohibited at all times).
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Table 3.5.

Fauna of thc RoW Arcas and thcir Conscrvation Significance

r
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ROW Location Conservation Sigaificance

| . « .
i Species Common hame W est Ceniral East IUCN CITLS Natioaal
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ROW Locatios Coanservation Significance
Speores Common Name West Ceatral East IUCN CITES National
-
M perroicn Oranpe-flanked Skink x x
I'onaspis ingocnus Skink X X
} oranus exonthematicus Savanna Monttor x x x n_- 1]
¥ miloticus . Niic Monitor x x x 11 H
Squamata Serpentes
Rius arictons Pufl Adder x
lsothropthalmus lineatus Red-lincd Snake x
Calahano rewnhardn: Calahar Python x
' Cousus macwlans Nipht Adder X
! Daapeins scabra F'gp-cauing Snakc x x x
|_Dendroaspus vindi< Green Mamba x x
i_lamprophis fuliginasut House Snake X
| Masa melanoicuco Black Cobra X
I N mgncolis Spriing Cobra x X
! Phiiothomnus semmvoricgams | Green Tree Snake ! x X
L/’sammq'hn ubilans Hissing Sand Snaie | X x
L Pvihon repius Roval Pvthon | x > X 1 11
| P osehae African Pvthon x » i1 11
I Rhamphiophis anrimmchus | Beaked Snake x | x
| Thelothornis kirtiond ! Twig Snake x i x
I Aves (Berds) | |
i Argerdac | [
. Araca cinerea ' Grov Heron x |
* Rubuleus s : Canic Epret x | x
_Lprena gorzeia ' Lnie Epret 3 ]
(_Nweticorar nwucorax : Naght Heron 2 t !
Accinitnicidac ! |
' Accipiter meignoicucu« + Greal Sparrow Hawd | (3R I |
4 _tousenel; . Wt Afncan Goshawl | { x | i 1
|_Biwico guguiar:e ! Red-aied Buzzard | x ! ! x !
. Mihus migranc AN B | | X i I
Aecanhron monacnur " linndcd N uire | x | | a ] 1
} aicomigac . { i ! i |
¢ aico ngumann, | esaer Kestre! | | x AR Y i !
Pnacianidac - i ! ; H
Francolinus chanienss . Ahanwa Francolm a 2 | i I
' Puiopochus petrosus |_Stonc Pannidec ! | R i ! I
! Charagriudac ! | | ] |
" Charadrius hotcuis v Kinged Piover ] 1 i x
Haemalopus ovralegus !_Lurasian Ovsiercatcher | | x
humaniopus hmaniopus . Black-winped suk | x
i Jacanidac !
. _Actophilorms afmcana African Jagana | x i
| Buminidac {
._fiurmnus sencpalenss |_Sencga! Thick-knec X |
Cosmmgac | ]
' Coiumba i { Pigeon x 1
- _Streptopelia semuorguaia Kegd-eved Dove X x x 1
. S sencgaiensis Laughing Dove X X X 11
| Turtur afer Red-hilied Wood-dove X X X 1)
7._nmpanisira Tambourine Dove x il
Psimacidac
Agapornus puliaria Red-headed Lovebird X 1]
Musophapidac -
Crinifer piscator Grev Plantam-eater X x i 11
Tauraco persa Green=crested Touraco | x X 1l
Cuculidac
{_Ceniropus icucogasier Black-throated Coucal x
| C. senegalensis Scnega! Coucal X X X
| Ceuthmocores acreus | Ycliow-bill x
{_Chrsococcvx klaas | Klaas Cuckoo x x x
= Apodidac |
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| ROW Location Conservation Seguificance
|
! Species Common Name W est Central East IUCN CITES Natrons}
Apus offinis Lattie Swifl X L
Cypsiivrus parvus Palm Swift x X
Alcedinidae
Cervie rudis Red Kingfsher x X
| lialcvon malimbicus Bluc-hreasied Kingfisher x x
 1f sencgalensic Sencgal Kinpfisher x
Bucerotidac
Tockus fascionet Alired Hiombill X
Tockus navirtus Grev Hombhill IR X %
i Capnonidac |
U Lvhaus viedion Vacillot's Ilarhet | X
I'np Jus subsuiphurcus Ycliow-fronted Tinkerhird | x
! Indicatoridac !
Indicator indicaior Biack-thraated Honev-ruide ) X
Corvidac !
© Comusalhus Picd Crow | x X
i stnildidac | |
{_xinida meipoaa | Orangccheched Waxhill ' x n
._i.ngonasucia rufopicto | Har-breasted Firc-finch x 1
! i, semepaienc | Sencpal Firc-finch x "
" ionchura bicolor Black-and whitc Mannikin 7« 1l
- 1. cuculias Bronze Mannikin x x X 11
U Arprita bicoiour Chesinut-breasted Negro-finch | x
. N camcapilic | Grevcrowned Negro-finch | %
¢ Firencsics ostrinus | Red-belied Sced-cracher [ x
'_Spermophapa haemaiing | Bluc-hult ] x !
- Fringilhidac | | ‘
~ Nerinu< mazambicus i Y cliow -fronted Canan ] x 1] ,
, irundinidac | i ;
. irundo rustica ! Luropcan Swallow ] x |
Lanudac | ! :
_Imoscopus gamhienas ! Gambian PufT-hack Shrine | R
_lamarius barbarus ' Barban Shrike | by :
{anariut ferupincus | Dcll Shrike x I
lanius coliars | Fiscal Shrihc 13
Muscicapidac | i
Bias musicus | Bilack-and-white Fiveawher > !
Cosvvpha miveicamiio | Snowv-crowned Robin<chat [ x | '
Piansicira birsetr | Bhisset's Wattle-eve 1 | |
I cvanca | Scarict-specilacied Watllecve | x x
rerpsiphone rufivenicr Red-belived Paradise Fiveatcher X
Trochocercus miens RBluc-hcaded Crested Fiveatcher x
sccmrlnnda(‘
Antnrepits colars Coliared Sunbird
! Neciarima adelberii™ | BufT-thraaied Sunbird x
\ chioromyin ) Ohive-helhied Sunbird X x
A coccrmgasicr ' Spiendid Sunbird % S
N cuprea | Copper Sunbird x x
* N fulipinea Carmchie Sunbird X
| N nirvacea Olive Sunbird X 2
N onus Bluc-hcaded Sunbird X
I N verticals Green-headed Sunbird x
! - Ploceidac
' Euplectes orx Red Bishop X X 1]
| _Hirundo ahvssimca Lesser-stnped Sparrow x
{ Molimbus scutatus Red-venied Malimbe X
i Passer priseus Grev-hcaded Sparrow X
' Ploceus cuculiatus Villape Weaver X X X 11
| P. mgncolles Specuacled Weaver x X b3 n
{_Tchagra senegaia Black-crowned Tchapra X x
[ Pvenonoudac
i _Andropadus curvirostrs Camcroon Sombre Greenbu! { x x
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ROW Location Conservatioa Segnificance
- Species Common Name West Central East JUCN CITES Natioaal
A lanrostris Y cliow-whiskered Greenbul 3
A wirens L.mie Grrenbul x X
{ Bledo canicapilio Grev-headed Brstic-bill X
I Chinrocichia simpiex Simpie Leal-love x x x
| Aicainr chions West Afncan Nicator x x
| Pvenonotus barbans Common Garden Bulbul X x x
{ Stumidac
{ Lamprotormis purpurcut Purple Glossy Starling X
| Svividae
Camarapicro hrachvura ! _Grev-hached Camaropicra x X
| € superciharis | Ycliow-browed Camarnpicra x
i Cisncola natalensis | Striped Crsticola X
. _Hvho prasing | Green Hvlia X X
i _Macrosphenus concoinr 1 Qirve Longbill x
M fiicans I kemp's Longhill x
| P'rimo subfiava |_Wesi Afncan Prinia x x X
! Svivienta brachvura | Nuthaich Warbicr x
| S virens | Green Crombec x
' Tmaludac |
 Turdiondes plebens | Brown Babbler x
7 rewmardu i Whilc-capped Babhicr x
| Turdidac |
" Luxcimo megarmnchos | Nighungaie’ X
Turdus pchot . West Afncan Thrush x 2 X
i |
" Mammalia i
' insccivorn |
( rocidura oliver: | Whic-inothed Shrew X x vy
. Innaceus alhivenins Whiic-bellied Hedpehop )]
Chiroptera -
Lidoion helvum | Straw-colourcd Fruit Bat x
liippasideros commerson: ! Leaf-nosed Bat x |
Nanomecicris velampt i Fiving Calf x |
Primales i
( ercopithccus actiiops | Gireen Monhov/Guenon X 1 1]
1 C mong lower | Mona Monkev x 1] 1t
' C petaunisia | Lesser Spoi-nosed Monkev 2 1l n
Galago senepalensis | Scnagal Gailapo x 1! 1
Cialogmdes demidofl |_DemidofTs Galapo x - 1
lerodiciicus potic | _Bosman's Potto x 11 1
Rodennz |
Atherurus africinu< i _Brush-Tailed Porcupine x 11
Criceiomys pambianus | Gambian Guant Pouched Rat x x x 11
. Dawnmvsiincomius= | Shg&c\' Swamp Rat x
Luxerus envinropus | _Unsinped Ground Squire! x 1y 11
- Hyiomuyscus alien: | Alrican Wondmousc x
Hvstrx eristala | Cresied Porcupine X X 1
Lemmiscomvs barbarus« | _Striped Zebra Mouse X
[ stnatus Spoticd Zcbra Mouse x X
[ Lophuromys fisvipunciaius Brush-furred Mouse X
! Masiomys ervthroleucus | Multimammate Mouse X X
" Praomys tullberg: | Sof-furrcd Rat x
. Ratius raiius Common Rat x
\_Tatera kemnp: Kemp's Gerbil X
Thryonomys swinderianus Grasscutter X b3 X
Uranomys rudd: Uranomvs Mousc X
Lagomorpha
lepus zechi Togo Harc X 1
' Pholidota
| _Phataginus tricuspis Tree Pangohn 1
{_Uromanis ietradacnila Long-taiied Pangol 1
| Camivora
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ROW Location

| Conservatios Significsace

t

!

I Species Commos Name West Cesntral Last IUCN CITES | Natiomal
Civemcns crvelia African Civet x x 1
Crocuto crocwio Spoticd Hvena X LR/td |
Aumgos gambignu< Gambian Monpoase X x x DD ]!

{ Panthero pardus Leopard x ) 1

[ Jivracowdca

| Dendrohvrax dorsalis Tree Hvrax x 1l
'rocenvia nuceps Roch Hvrax x 1

Artindacivia
Cephalophus dorsalis 3av Dusker X LR/nt |1 1]

| C marneells Maxwell's Duiker x X x LR/mt 1)

' C miger Biach Duiker X LR/nt H

L Aeotrogns premacus i Roval Antciope X X X LR/at 1]

|_Potamochoerus porcus ! Red River Hop X X

! Trapelapnus scriptuc ! Bushbuck X X X 1

Issucs of Conservation Concern . ‘
Of the listed faunal specics (Table 3.5), 21 are of international conservation significance, nine

out of which are of listed in the JUCN Red List of Threatened Species. The rest are listed under

CITES (see Legend for Table 1). Only two species are of real concemn (Falco naumanni- Lesser
Kestre! and Crocudura oliveri- White-toothed Shrew), having been categorized as “Vulnerabie™
(VU). Since the vegetation within the access routes and the RoW will have 1o be cleared during
construction of the transmission linc, due consideration shall be given to the protection of
delicate habitats ( c.g. wetlands. sacred groves, cic.) which may harbour some rare and endemic

specics.
3.1.4 Water Resources

The water resources in the project areas include available surface and ground water resources. In
addition water is available from riversides and the various tributaries both intermittent (seasonal)
and perennial..Some of The people in the settiements were noted to be using both surface and

cround water as drinking water sources.

The various surface water bodies lying directly in way of the proposed route, from West to East,

have been identified and presented in Table 3.6 below.
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Table 3.6 Surface Watcr Bodies traversed by the Proposed Line Route

Line River/Stream Width At | Distamce from spansing pess Ncarest settlement
Route Crossing Pt
Profile (m) From proximal From distal peg
Sheet No. ) pep
2 Lake Tropo 86 303m (#19) 813m (#20) Yawbiw./KoﬁLsikopc
village
3 Pra - 127 289m (#24) 573m (#25) Beposo
i 6 Antc/Antic | 5 1.032m (#44) 399m (#45) An.lado
X 7 Hua’/Ehoa ! 3 630m (#54) 119m (#55) Nvinase
! 3 Taiwin | 6 587m (#56) 414m (#57) Abaka ano
! 10 ! Baka ! S 249m (#124A) 148m (#124B) -
: 1 | Apomadua | 15 145m (#124B) 165m (#125) -
1) | Nkontro : 22 101m (¥126A) 86m (#127) Nkontrodo -
12 i Kakum ; 12 359m (#128B) 336m (#128C) Akotokver
13 |‘ Kakum ! 12 406m (#128C) 349m (#128D) Kakumdo
RO ! Wonhom | ki 285m (#155) 279m (#156A) Asafora village
| 16 Woraha I 4 199m (#186A) 578m (#187A) -
tributany |
19 [ Woraha F 4 528m (#187A) 285m (¥188A) -
2 | Amisa/Okyvi | 1 895m (#204) 92m (#205A) Mankessim
24 ; Nakwa : 23 659m (#222) 322m (#224) Ekotsi
25 i Nakwa i 12 40m (¥225A) 37m (¥#226) Essuehyia Junction
29 ! Bruhve ! 4 | 1.155m (#255A) 48m (#256A) Ankamu Town
20 Bruhve i 13 516m (#261A) 106m (#262A) New Mprumem
3 Boaku ! 13 113m (#271A) 745m (271B) Gomoa Amenf
31 Pratu tributany | 6 [ 356m (#272) 884m (#273) -
3! Pratu ! 13 [ 828m (#272) 405m (#273) -
K | Pratu tributar 3 ! 161m (#273) 181m (#274) -
33 : Avensu 25 | 311m (#306) 296m (#307) -
34 » Avensu ! 25 T 928m (#307) 43m (#308) Adukrom

These rivers and streams arc clearly marked on the route profile sheets. The impacts of

construction activities on these water bodies are discussed in Chapter 4.

3.1.5  Geology and Soils

Fig 3.6 shows the soil types in the project areas. The major soil types encountered within the

corridor of the proposed 330 KV transmission line route are the Forest Ochrosols, Coastal

Savannah Ochrosols and the Laterite Sandy soils. The Forest ©chrosols are the most extensive

soils type along the propose route. They stretch from the Aboadze Thermal plant right down to

around Haatso area into the Coastal Savannah Ochrosols at the northern part of Accra and finally

into the Laterite Sandy soils between Accra and Tema.
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» Forest Ochrosols
The Forest Ochrosols are developed in forest and savannah cnvironment under rainfalls between

900 mm and 1650 mm. Their profiles may contain iron pan or gravel at. depths, which are

shallower in the savannah arcas. The organic maticr content of these soils is low.”

The Forest Ochrosols are developed from weathering product of moderately acidic rocks in
pencplain drifts covering the intermediate crosion surfacc and in terrace alluvia on upland
portions of gently undulating to strongly rolling topography. The soils therefore occupy summits
as well as upper. middle and lower siopes. Generally the Forest Ochrosols consist of the well-
drained upland concretionary and moderatcly well drained coliuvial clay loams developed over

cranite. sandstonc and quartzite. This is the most extensive soil within the corridor of the

proposed 330 KV line route.

The Forest Ochrosols have an average organic matter content of more than 1.5% in the A-
horizon but fall below 1% in the lower horizons. The pH is generally less than 5.5 and their
cations cxchange capacity is below 16 cmol(+)/kg because they contain low activity clays
especially kaolinite. Major soil associations that the proposed 330KV line will traverse under the
forest ochrosols are: Kecta-Goi, Nzima-Bekwai/Oda. Opyibi-Muni. Kumasi-Asuasi-Nta.
Chichiwerc-Kakum.  Edina-Bronyima/Benva-Udu,  Adawso-Bawjiasi/Nta-Ofin.  Abonku-
cia’awuaya-nkansaku. Fete-bediesi and Osibi-bunbi.

The main sail type around the Aboadze Thermai plant is the Keta-Goi Association. This consists
of the discontinuos coastal sand dune. It consists of pale brown 1o pale yeliow loose sand
containing shells in the lower part of the profile. The line route then continues into the Bekwai-
Oda Compound Association. These are soils developed over Birrimian rocks, mainly phyilites,
schists and greywacks on undulating to gently rolling topography. The soils in this compound
association consist of wcll-drained to moderately well-drained, upland simple association of

Bekwai and Nzima; and an imperfectly to very poorly drained, iowiand simple association of

Temang and Oda series.
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The ncxi soil association the linc route traverses is the Edina-Bronnyibim/Benya-Udu. The

swampy valley bottoms of these soils are cultivated to sugar cane with oranges, pincapple and

cassava on the surrounding high g_rounds.

Chichiwere-Kakum association are the next soil associations found on the proposed 330 KV
route. Chichiwere consists of very deep, pale brown or yellowish brown, finc sand developed in
the Avensu and Densu levees. The textures of these soils vary from sand 1o loamy sand but may

occasionally be sandy loam further away from the rivers. Kakum series occur as alluvial levees

along the Avensu and Densu rivers.

They are modcrately drained veliowish brown to brownish ycliow alluvial sandy loams to clay
loams. Their normal profile consists of 0-15 cm of grey brown to pale brown. slightly humuous.
sandv loam overiving. from 15-45 cm, vellow brown sandy loam. This grades into vcliowish
brown mottled yellow fine sandy clay loam to clay. The soils arc subject to flooding for short
periods in the rainy scason when the rivers floods their banks but on the whole they have
medium intcrnal drainage. slow to medium run-off. moderate pcrmeability with fairly high water
holding capacits. They arc strongly acidic (pH 4.7 - 5.1) in reaction. These soils are cultivated to
oranéc. palm. coconut. pincapple. cassava. plantain and Acacia. Bamboo groves are also found
on these soils within this arca. -

Following the Chichiwere-Kakum is the Adawso-Bawjiasi Association. This association consist
of Adawso and Bawjiasi scrics. These soils are found on lower slopes to summits of hills. ~
Adawso serics consists of grey-brown loamy humous horizons. which overlie paie yellow-brown
ubsoils cor'{sisnng of sandy clays containing very frequent to abundant quartz gravel and
ironstonc gravel. Below 2 m depth, little decomposed rock is encountered and this consists of

palc granitc with sparse biotitc, often with veins of pegmatite and quartz.

Adawso soils are found as middle and -lower slope associates of Bawjiasi series. Bawjiasi scries
consists of grey-brown loamy sand with humous horizons overlying a reddish brown sandy or
gritty clay subsoil containing much quartz gravel and sometimes ironstone gravel as well. It

grades at a few meters below into little decomposed biotite granite, which is sometimes very well
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foliated. The next soil association that the linc crosses is the Edina-Bronyima/Benya-Udu

Association (described carlicr on).

From the Edina-Bronyima/Benya-Udu, the proposed 330 KV linc runs into thc Abonku-
-cja"awuaya-nkansaku association around Cape Coast and then into the Azitntam-yvenku
Association around Saltpond. 1t then traverses the Oyibi-Muni association (described carlicr on)
into the Osibi-Bumbi association. The Osibi-Bumbi soils are the lower simple association of the
Azintam-Bumbi compound association. The Osibi serics arc lower slope soils comprising of
modcralely decp to very deep. olive brown. imperfectly to poorly drained clavs. whilst the
Bumbt scrics are very dark grey moderately deep to very deep, very poorly drained clay loams or

clay

The fine route then crosses the Nzima-Bekwai/Oda Association (described earlier on) into
Adawso-Bawjiasi/Nta-Ofin Association. Adawso soils arc found on middie slopes. Bawjiasi
serics consists of grex-brown loamy sand humous horizon overlying a reddish brown sandy or
2ritty clay subsoil containing much quartz gravel and some times ironstone gravel as well. It

gcraces 2t few metres below into little decomposed biotite granite, which is sometimes very well

fohawed

e Coastal Savannah Ochrosols

The next soil association that the line traverses afier the Adawso-Bawjiasi/Nta-Ofin Association
is the ,-‘\dziriia_m-\’cnku. This associatiorrbelongs to the Azintam-Bumbi Compound Association.
The soils in this compound association are underlain by greenstone, mainly amphibolites. Yenku
scries are summit soils with, solid rock within a depth of less than 30 cm. On the upper and
middle siopes are found shallow to moderately deep, gravelly and stony, red, well-drained clay
toams. This soil is a typical Savanna Ochrosols.

Savanna Ochrosols are group of soils, which are mainly red, and brown, moderately well
drained. medium to light-textured soils developed over Voltaian sandstone, granite, phyllites and

schists. They arc generally low in organic matter due to insufficient accumuiation of biomass
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(less than 2% in the topsoil). Soil rcaction ranges from ncar ncutral, pH 6.0 - 7.0, in the A-

horizon, becoming generally betwecen |1 and slightly to modcrately acid with depth. Cation

cxchange capacity is gencrally between | and 15 cmol(+)/kg.

From the abovc-mentioncd association. the line route then traverses the Osibi-bumbi Association
arouna Apam and back to thc Nzima-Bekwai/Oda (described already) around Winneba. The
Osibi and Bumbi series belong to the Azintam-Bumbi Compound Association. Osibi scries are
iower siope soils comprising of modcrately decp to very decp, olive brown, imperfectly drained

clays. whilst the Bumbi scrics arc very dark grey moderately decp to very decp. It is very poorly

drained and 1t is madc up of clay loams or clay.

The line crosses the Oyibi-muni-Kcta (described already) association again afier Winneba into
the Fetc-Bediesi Complex Association. Fete scrics comprise of excessively drained, pale-brown
brashy soils developed on stecp slopes over quartzite and sandstone of the Togo range. The
profile consists of a shallow. sandy. humous. topsoil, ofien containing small pieces of rock,
merging dircetly into pale grey-brown to pale yellowish brown sand, sandy loam or sandy clay
ioam containing abundant picces of rock. Where the rock is sandstone, this is crumby and rather
iron stained: in the casc of quartzitc. the rock is hard and little weathered and rock outcrops are
frequent. Bedicsi serics are found on summits and upper slope sitcs.

The profile consists of 0 - 10 cm of dark reddish brown fine sandy clay loam to clay. Below this
laver may be 120 - 130 cm of red sandy clay 10 clay underlain by ironstone concrctions or deeply

w cathered sandstone.

»”

The line route again cnters into a thin strip of Nzima-Bekwai/Oda scries and then into the Simpa-
Agawtaw. Simpa series comprises of soils with pale brown or grey-brown loamy sand at the
surface overlying several metres of brown, ofien mottled, very gravelly sandy loam becoming
sandy clay with depth. This is an upper slope soil. hence it is free draining and becomes draughty
during dry spclls, but drainage is impeded in the more clayey horizons. Agawtaw series arc
sandy loam, porous and greyish brown coloured in their topsoil. Their subsoils are dark brown or

dark grey-brown, slightly mottled yellow and brown, very compact.
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The next soil association that the line crosses is the Ayensu-Chichiwere (described carlicr on)
and then into the Manfe and Oyarifa-Manfe Associations. Manfe soil serics comprises of red
concretionary clays occurring on gentle to moderate upper slopes. The topsoil consists of dark
crevish brown humous sandy loam or clay loam, ofien including 2 moderate amount of ironstone
and quartz gravel, This grades at 15 - 30 cm into brownish red to red clay loam or clay full of
spherical ironstone concretions and varying amounts of quartz stones and gravel together with
small picces of reddish decomposed quartzite and phyllite. At 60 - 180 cm this is underlain by

red oficn-motticd vellow. crumby decomposed rock. This is ofien quartzite but sandstone or

phyliites accur locally.

Onarifz series includes important soils developed in deep slope-wash deposits at the foot of the
Togo range. The profile consists of a dark grey-brown, humous, loamy topsoil grading at 15 - 30
cm into several centimeters of orange-brown to bright red, porous, sandy clay loam to sandy clay
which becomes mottied with yellow below a depth of 90 - 150 cm. The soils are typically bright
red in coiour but they become more brownish in colour towards the lower slopes where they

crade inte Bereku series.

The nne then traverses Nyvigbenva-Haatso complex and finally onto Simpa-Agawtaw (described
cariicr ons at iema. )
Thc.;\_\'igbcn_\'a-Hamso complex is developed in similar parent matcrials as Oyarifa-Mamfe
complex. but occur under 2 drier climate and under savannah vegetation. Therc is littic organic
matter in thesc soils.

Nvigbenyva scries consist of red loam overlying ironstone-concretionary clay or iron pan. The
topsoil consists of brown or dark reddish-brown sandy loam followed by red loam or light clay;
but most commonly, red sandy light clay to sandy clay containing abundant ironstone
concretions and variable amounts of quartz gravel. The concretionary layer has locally become
cemented to form iron pan. Where rock has been encountered, i—t has been found to be thoroughly
decomposcd to a red, rather mottled and usually gritty clay. Dahomeyan crystalline rocks
underlay the complex; but in Accra, the underlying rocks are Accraian shales and sandstones, but

Togo quanzite schists occur locally elsewhere.
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Haatso scrics ts fairly cxtensively developed in scasonally poorly drainced, lower-slope, slope
wash materials. The soils consist of pale brown sand increasing 1o sandy clay with depth. humus

stained near the surface and slightly mottied orange in the subsoil. but occasionally found with

seepage Iron pan.

3.1.6 General Land Use

«

The land uses alony the proposcd route include agriculture. gathcring. hunting. urban

devclopment. quarrying. sand winning. grazing and fishing.

Agriculture is the major category of land usc along the right-of-way. Agriculture land use types
include cuitivated annual crops. bush fallow and associated gathering. cultivation of trec crops
and unimproved pasturcs. The major annual crops arc cercals. rool crops. the pulses and

vegetables. The major perenniais are mainly trees. coconut and palm.

Farmers along the routc grow maize. Cassava and sweet potato are the major roo! crop with
citrus. mango and avocado the main tree crops. other crops of economic imporance observed

includes the oil paim. coconut. plantain. pineappic. pawpaw and sugar canc.
3.2 Socio-Economic/Cultural Environment

During the EIA ficid survey. some communities have been identified as being affected by the
projcct. . These arc those communities whose lands. farms and/or propertics fali within the right-
of-wav (RoW) of thc proposed transmission linc. These communitics cxtend across cight
administrative districts along the iength of the transmission linc, and arc as presented in Table

3.7 below, with the number of affected persons in cach district.

Table 3.7 List of Affected Districts, Communitics and Affected Persons

DISTRICT COMMUNITIES NO. OF AFFECTED
, PERSONS
] Shama-Ahanta East Metro Nyaakrom 17
P2 Kwasikwaa 16
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ey

DISTRICT COMMUNITIES | NO.OF AFFECTED
i PERSONS
i Kissi ; 1
‘_‘_———J
“ Abaka-Ano i 3
< Old Atabadze * 3
————— Komenda-Edina-Egualo-Abirem - -
6 ‘ Eduagyei | 14
B : Mpcasem i 15
& : Bcnyw ' 7
o Agvecikrom ‘ 3
1o Nkantrodo b
1 ‘ Ascbu-Abura-K wamankese Abura Edukrom ! 42 |
12 : Gomoa Potsin 30 !
13 ' Gomoa Abutsia | 5 '
P ‘ Gomoa Amanfi 14 '
N Gomoa Ankamu | 24
e Gomoa Kyiren ' 7
i Gomoa Adam g 8
18 ‘ Gomoa Fawomanyc ; 2
e Gomoa Amanfu. . 2
2 Gomoa Odumase ,‘ 11
oy ‘ Awutt Effutu-Senya | Domenase junction i 1
22 Ohiamadwen z ]
2z ‘ Nyame Bekyerc ! 1]
== Asafora ! 10
23 ‘ Eyisam ; 4
o Mankessim 49
2 ‘ Ekurabadze ' 20
28 f ) Waakrom ' 4]
=5 Miantscman
- 5 Ekumfi Rogyano 3
130 : Ekumfi Swedru 4
IR Ewuoyaa 6
S
| 2< Ekumfi Akwakrom 1
i 33 Ekumfi Akotsi 17
I 34 Anotema 3
i '}Q
b Segus Farms- (farms) ]
RefasUVRA/AVTPMLIS 52




230 RV AHOADZT -VOLTA TRANSMISSION 1 INE PROJECT - 118 = DUSCRIPHION OF ENVIRONMENT

1 DISTRICT COMMUNITIES NO. OF AFFECTED

| PERSONS |
' 36 Ga Danchiraz 2 !
RO Ga-Odumasi 2 ]|
| 38 Tema Ashaiman. 16

Somc of the scttiements lie directly under the transmission lines. while others lic within one (1)

10 1two (2) km of the RoW. In cither case, somes@habitants of these communftics had farms or

properties in the RoW,

The EIA study covered the following areas of the afiected persons and communitics:

3.2.1

Ethnic. Culiural and Religious backgrounds ‘
Historical Resources

Land tenurc and Land Ownership

Land usc

Empiovmeny/Commerec

Agriculture

Public Health

Mecthodolegy

Background socio-cconomic data on the affected districts were obtained from the updated

District Development Plans prepared by cach District Assembly. The essential data for the study

were gathered through personal consultations with the affected communities.

Initially, reconnaissance visits were made 10 the communities along the route in order to make

arrangements with opinion leaders 1o organize all persons affected by the AVTP in their

respective communitics for the main socio-economic survey (see Annex 5).

During the actual field surveys, the teams interacted with the residents, briefing them on the

various relevant aspects of the proposed project and interviewed them to ascertain their concemns
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ang cxpectauons. Appropniate questionnaire were duly administered. The gquestionnaire and

anaivsis arc presented in detail in Annex 3 and the findings form the basis for discussions on

socio-cconomic impacts in Chapter 4.

3.2.2 Profiles of the Districts in the Project Area.

Tre ANTP project affects communities in seven districts in three administrative regions. Fig 3.7
shows the sctiicments found within the project ar8&. Background information on the socio-

cconomic profiles of the districts s provided in the following sections.
3.2.2 (a) Shama - Ahanta East Mectropolitan Area

Tnz Mctropolnan area is located in the southeastern part of Western Region. 1t has a total jand
s1ze arca of 334.34 sq. km. The metropolis shares boundaries with Ahanta West. Mpohor-Wassa
Ezs.. Nomanda-Edina-Eguafo-Abrem districts. It 1s located on the coast about 200 km. West of

Aczra. and comprises four traditional arcas. namely. Shama. Essikado. Sckondi and Ahanta.
¢ Demographic Characteristics

Toz! popuiation for the metropolitan area according to the vear 2000 population census
(2000PHC 1s 366.579. Currently. the population density for the district stands at about 1.096
persons per sq. km.. an increase from the 1984 figure of 746 persons per sq. km. This indicales

arn increased In pressure on land resources.

The sex ratio of the population is given as 96.8 males 1o cvery 100 females impiving that there
are more females in the district then males. As a metropolitan area the majority of the peopie

live in urban and semi-urban areas with the minority in the surrounding rural settlements.

The age distribution of the population shows that about 45 percent of the population are in the
school-going ages of (0-14) ycars. The active population in their productive age (15-65)

constitutes about 52 percent while the remaining 3 percent are aged above 65 years. This means
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that technically about 48 percent of the people are dependants. However, pracucally the district
i likelv to have more than 4§ percent of its population being dependants in relation 1o the
number of those in the productive vears who may actually be in active cmployment. The district

is among those with high population growth rate.

e Social Dcvclopmcht

Education:  [ducational  institutions  in Qﬁft mctropolis  arc  calegorized  under
nurserv/kindergaricn. priman , junior secondary, senior secondary. technical. tcacher training and
polvicchnic. The metropolitan arca has 102 nurserics and kinderganiens, 118 primary schools, 11

senior secondary and 3 senior secondary/icchnical schools.

Tcacher/pupil or student ratio at various levels of cducation in the metropolitan area are 1:25 for
nursen schools, 1:28 for primary. i:26 cach for junior and scnior sccondary schools. Some
major challenges facing development of education in the metropolis are serious overcrowding in
older and well-established schools. bad conditions of physical structures for schools. and large
number of untrained teachers tcaching in the schools

Health: Common health compiaints recorded in the district are malaria as the most common
discase. followed by upper respiraton infections. acute cyc infection. accidents and fracture.

The rest arc oral caviny. diarrhocz. car infections. hyperiension and intestinal worms.

Major health facilities in the district are 2 government hospitals. 31 private hospitals and clinics.
5 government health centers. 5 community clinics and matemity homes. There are 57 medical
doctors and 248 nurses in the district giving doctor/population and nurse/population ratios of

1:4.011 and 1:922 respectively.

One major developmental chalienge facing the district is concentration of health delivery
facilities and services in the metropolis leaving a larger proportion of the peopie in the semi-

urban and rural scttiements without hcalth facilities and services.
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Water Supply: About 90% of the population in the mctropolis depends on pipc borne walcr.
which takes its source from the Pra River at Daboasc and Anankwari River at Inchaban.
However. both sources are not rcliable. especially when there is inadequate rainfall and long dry

scasons.

Other problems associated with water supply in thc mctropolis arc sea intrusion at the Daboasc
mn-take during dn scasons. frequent breakdown of old pumping equipment and frequent bursts of

rusty and weak transmission pipelines. The rest of the population (about 10%) depends on welis

for water supply source. -~

Environment: The reiativeis high concentration of industrial activities in the metropolis and
rapid urbani'zation has icd to 2 high degree of poliution and inadequate waste disposal facilitics.
Specific environmenta. anc sanitation problems in the metropolis include widespread and
indiscriminate defccation. fecal droppings from herds of cattle. extensive usc of pan latrines.
dumping of wastc into drains. littering of environment and inappropriate techniques of disposal

of domestic wastc (both liquic and solid).

s« Lconomic Development

The major cconomic activities in the area are agriculture (crop farming. forestry. fishing): mining
anc¢ quarrving: transpor. storage and communications; manufacturing: trade and commerce:

community. social and personal scrvices.

Trading and commerce constitutes the singie largest employer, engaging more than 30 percent of
peopic in empiovment. followed by agriculture and fishing (24.7%). community, social and

personal services (19.2%). manufacturing (16.6%) transport/storage/communication (10.6%).

Agriculture: Agriculture activities in the metropolitan area comprise crop and livestock farming,
fisheries and agro-forestry. The common farm crops in the area include oil palm, coconut,

cocovam. plantain, cassava, fice, pepper, tomatoes, garden-eggs, maize and yam. The popular
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farming practices in tnc arca are shifting cultivation and mixed cropping. Land preparation is

usually done manualiy with the use of very simple farm 1ools.

The metropolis is ranked fourth in livestock production in the Western region. Popular among
the livestock producec in the metropolis are cattle, sheep. goal. pig and rabbit as well as poultry.

Again the metropolitar area produces marine fish in the order of about 16,692 metric tones
annually. This constitutes about 36 percent of l}a%rtoml marinc fish production in the Western

region. In addition to the marinc fish production there arc also inland fish farmers who operalc

fishponds for mainly tiiapia and catfish.

The Ministry of Food and Agriculture assists farmers to produce and market fuel wood. The aim
basically 1s to check soii degradation and also sustain food production on the same land under

continuous cropping.

Problems facing agricuiture 1n tne metropolis include crop discases and pests. low productivity.

post harvest losses. maacquate credit facility, pressure on land etc.

Industryv: thc metropoiis 1s ranked the third most industriaiized city in the country. The major
industries process basicaliy agricultural. forest and mining products. Examples are West African
Mills Company. Wesierr. Veneer and Lumber, Ghana Housc Hold Utilities Manufacturing
Company. Briusn-Amenicar Tobacco Factory, Multi-Wall Paper Sacks. Distilleries, Ghana

Cement Company elc.

Tourism: The metropoiis 1s one of the areas in the region that offers important tourism facilities
and other peculiar sites of tourist attraction. Tourism assets in the metropolis are calegorized
into three:

a). Site attractions: these involve historical’and scenic attractions that are identified by their
permancncy- and nawral existence. Examples arc Beaches, sports club, Whin River
Estuary, Lagoon. Factories, Foyls etc.

b) Event attraction: they are events undertaken at specific times for tourist consumption.

Examples are Kundum festival, sports festivals and Beach parties.
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c) Tourism facilitics: such as Hotcls, Restaurants and Entertainment sports.

Somc of the major challenges 10 cconomic development are lack of room for expansion of

market rcsulting in congestion, land degradation due to sand winning and stonc quarrving.

pressure on iand for development.

3.2.2 (b) Komenda-Edina-Eguafo-Abrem %EEA) District

Komenda-Edina-Eguafo-Abrem (KEEA) district is located in the Central region of Ghana. 1t is

made up of four traditional areas namely Komenda, Edina. Eguafo and Abrem. The district has a

total land size arca of 372.49 sq. km.

* Dcmographic Characteristics

Thé 2000 PHC figures put the total population of the district at | X2.437. accounting for 7.1% of
the total population in the Central region. The district has a sex ratio of 92.2 males to 100
femaies impiving therc arc morc females in the district than males. The majority of the
populaticr 1n the district (66%) lives in rural settlements. with the minority (34%) in urban

scttiements.

¢ Social Development

Education: - Therc are 157 schools in the district. They comprise 48 pre-primary schools. 59
primary schools. 43 Junior Secondary Schools, 3 Senior Secondary Schools. | Teacher Training

college and | Vocational/Technical School.

The district has teacher/pupil ratio at the primary level of 1:46; teacher/student ratio of 1:20 for

both senior secondary and teacher training college.

The number of schools available in district, their concentration in certain parts of the district, and
the population of the district all give a picture of inadequacy of educational facilities and denial

of certain potential individuals of the opportunity of having access to educational facility.
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Also worthy of mention are the poor conditions of the physical structures for most of the schools,
ill equipped JSS and SSS workshops in the district. This implies that even most of the persons

who go through the available schools do not have most of the things that it takes for efficient and
effective lcarning or training.

Health: The district has 2 specialist hospitals (psychiatric and leprosarium). 1 heaith centre. 2

health posts and 2 clinics. Therc are also 7 maternity homes and 40 outrcach clinics.

In terms of personnel. the district has only | presggntive physician, 3 medical assistants and 32
nurses (16 preventive and 16 curative). In view of the inadequate health services, the district has
registered 264 Traditional Birth Attendants (T.B.A.) and has so far trained 49 of them in modern
maternity and child dclivery practices. Besides. the district has 18 environmental health
personncl.  They comprisc 2 environmental heaith officers. | cnvironmental health technician
anc 15 environmental health assistants. The major challenges facing health delivery system in
tne district. apan from inadequacy of health facilities and services are logistical, inequitable

distrzbution of the facilities in the district and ill-cquipped facilities.

Policing and Security: The main policing and sccurity tasks in the district are under the Ghana
Police Services through three police stations located at Elmina. Kommenda and Abrem Agona.

Tnere 1s also a fire station located at Komenda 1o provide services to the rest of the district.

Water Supply: The main sources of water in the district arc pipc bomne, streams, rivers. wells
anc borcholes. As many as 62% of the people in the district have access 10 treated water. This
means that almost 40% of the population relv on rivers. strcams and other untreated sources of

water for survival.

¢ Economic Development

The cconomy of the district relies basically an agriculture, fishing, manufacturing. services,

commerce and petty trading, and support services.

Agriculture: The major agricultural activities in the district are crop farming and fishing. Like
many other districts in Ghana agriculture offers employment to about 48% of the labour force in

the district.
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The major farm crops produced in the district are maize, cassava, cocoyam, plantain, vegetabies,
citrus. oil palm. pincapples, sugar cane and coconuts, cocoa and cashew. The total land area

suitable for agriculture in the district is 335.24 km®. But a total cultivable land is 268.19 km" out

of which 150.86 km" is alrcady under cultivation.

Farming in the district arc basically rain fed, subsistence in nature and characterized by use of

icss cfficient techniques. The common farming praﬁiccs are mixed cropping shifting cultivation.

CEDECOM. a non-governmental organization in the district is also supponing export of non-

traditional crops by assisting some sclecied farmers who constitute the Rural Expont

Development Association to produce Cashew and Black Pepper for export.

fn the casc of fishing the district contributes about 15% of total fish production in Ghana. Types
of fish that arc popular in the district’s waters are herrings, mackerel, tuna, lobsters. shrimps and
parracuda. Apan from the people who go to the sea for fishing. there are a number of them.
parucularly women who also process the fish through smoking, salting or drving. The main
probiems facing tac fishing industry in the district include silting of the Edina harbour. post

harvest losses during peak scason and inefficient fishing methods.

Services: The services secior of the economy comprises both formal and informal. Services in
the mformal scctor inciude dressmaking. carpentry, masonry, electrical repairs. beauticians. etc.
The formal services scctar on the other hand. includes hotels, restaurants. tourism facilities.
pubiic administration and other support services. The majority of these services are found in
Elmina and Komenda meaning that the larger part of the population who live in rural

communitics has no direct access to most of the services in the district.

Industry: Manufacturing activities are not very common in the district. The few of such
activities in the district include cassava processing, pineapple processing, fish processing and
sugar cane and palm kenne! processing. Others are salt mining, brick and tiles, boat building,
canoe building. The manufacturing sector faces the major problems of accessing credit,

technical know-how and management skills.
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3.2.’:’. (c) Mf{antseman District

Location: Mfantscman district is located along the coast of the Central region. It is bounded on
the West and Northwest by Abura-Ascbu-Kwamankese district. on the East by the Gomoa
district and the South by the Gulf of Guinea. The district capital is Saltpond. It covers a total land

size arca of 612 sq. km.. extending from latitude 5.07" to 5.20" north of the cquator, and between

longitudes 0.44" and 1.11 west of the Grt:cnwich.‘(.er

¢ Dcmographic Characteristics

The figures from the 2000 PHC put the district’s population at 152.858 and accounts for 9.3
percent of the total population of the Central region. Females constitute the larger proportion
(54.2%) of the population. giving a sex ratio of 85.2 males to even 100 females. The rapid
increasc of the district’s population is partly attributed to the growing commercial activities in
lowns such as Mankessim. Yamoransa and Tekyiman. and fast growing fishing activities in some
fishing villages that have attracted more migrants into the district. People in the district are

pasically Fanies who may be grouped as Fantes of Ekumfi, Nkusukum and Abura.
¢ Social Development

Education: Educational institutions in the district range from nursery to senior secondan
schools. Available data show that the district has 92 Primany schools. 56 Jjunior secondarv

schools (JSS) and 5 senior secondary schools (SSS).

Probiems confronting education in the district include inadequatc educational infrastructure and
concentration of educational facilities in a few towns, low enroiment especially for girls, high

school drop out and inadequate supply of textbooks and other logistics.

Health: There are ten (10) principal health facilities in the district. They are made up of two (2)
hospitals, one (1) health centre, two (2) health posts and five (5) clinics. However, all the health

facilities are concentrated in a few towns, namely, Saltpond, Mankesim, Anomabo, Esuahyia,

RefastyVRA/AVTPITIS 61




IURN ABOADZEL-VOLTA TRANSMISSION LINE PROJECT - LIS - DESCRIFTION OF ENVIRONMENT

Dominase, Abor junction and Otuam. This means that a large number of peopie In many
settiements do not have modern health facilities easily available to them. They rather have to
travel to the few towns where the facilities are located which are also incidentally the major

commercial and administrative centres in the district.

The major health problems in the district are high doctor/patient ratio. inequitable distribution of
health fz;cililics and scrvices, high mortality and $rbidity rates. high incidence of malaria and
high prevalence of preventable communicable diseases.

The district administration has targeted to increase life expectancy at birth and significantly
reduce infant and child monality; reduce incidence of communicable and preventable discases.

waler borne and other environmental-related diseases and ensure equitable access 1o health

service for all persons in the district.

Water Source: The main sources of water to people in the district are pipe-borne. borcholes.
wells. damsponds/iakes. dugouts and streams/rivers. Only a few settiements in the district have
pipe-bome water.  Many people in rural scttiements of the district depend on rivers/streams.

borehoie. well and dugout for their sources of water.

The district administration intends 10 ensure equitable access 1o reliable supply of safe water for

all communities and cradicate water-borne disease.

» Economic Development

Economic acuivities in the district are categorized under agriculwre (farming and fishing).

trading and commerce. other services and industrial.

Agriculture: Agriculture is the most common économic activity ir the district. In the inland
areas crop farming is the most important economic activity as against fishing along the coast,
notably Biriwa, Saltpond, Otuam, Abandze and Kormantse. Among popular food crops grown
in the district are cassava, maize, vegetables, plantain, cocoyam, and legumes. Cash crops

common in the district are cocoa, coffee, oil palm, pineapples, citrus, sugar cane and coconut.
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Trading: Trading i1s another important economic activity in the district involving the sale of both
agricuftural and manufactured poods. The major markets structures in the district serving as

trading centres are iocated in Mankesim, Saltpond, Essuehyvia and Owuam.

Industry: Industrial activities in the district are grouped under food processing. light industries
anc large-scaic industries. The food processing industry involves com milling, sugar canc
crushing. garri processing and palm oil exlraclion!e

The light industries also comprisc pottery and ceramics. soap making. distillery, fish processing

anc boai buildine. The two large-scale industries in the district are ceramics and crude oil

driliing all at Saltpond.

Tourism: There arc 2 number of tourist attractions in the district. Notabie among them are
beach resorts in Salipond and Biriwa: an irrigation Dam at Baafikrom; Castle/Forts at Anomabo
and Abandzi: Historical places at Akatakyiwaa. Kormantsc and Mankessim and "Nananom Pow"
in Mankessim. _
Other cconomic potentials in the district in the form of natural resources are Timber. Game.

Minerals (Kaolin. Feldspar. Beryl. Crude oil. Diamonc. Manganese and Salt).

Somc major development problems in the district arc low levels of income due 1o subsistence
agriculwre putting the bulk of the people below the poverny linc. Another has 1o do with poor
nature o’ feeder road linkages o the various farming arcas leading to high transportation cost and

pos: narvest losses.

(93]

2.2(d) Awutu-Effutu-Senya District

The district 1s located in the Central region and has 2 total land area of 163 square miles. 1t is
bounded 10 the South by Gulf of Guinea, to the East by the Ga Rural district, to the West and

North by the Gomoa and Agona districts respectively.

The district is made up of three paramountcies, two constituencies and forty-two electoral areas.
There are one hundred and fifty-seven (157) villages and six (6) towns in the district. Winneba

15 the capital 1own of the district.
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o Dcmographic Characteristics

The vear 2000 nationa! population census figures put the district’s total population at 169.974.

The femalc population is more (89,420) than the males (80.554), giving a sex ratio of 90.1 maies
for evernn 100 females.

The iarger percentage of thc population (61.5%) lives in thc six semi-urban and urban

the remaining 38.5% living in rural sctticments. «

* Social Development

l
! settiements (Winneba. Senyz. Bawjiase. Kasoz. Awutu Bontrase, Gycikrodua) in the district with
1
Education: The number and types of schoois in the district al various levels arc 71 priman
schools. 41 Junior Sccondan Schools. 3 Senior Secondary Schools. 6 other second cycle schools
and 2 tertiary institutions. However, most of the schools are located in the 6 towns in the district
making it difficult for the substantial number of the district’s population in the rural settiements
have access to cducation. Besides the skewed nature of the distribution of educational facilitics
tnc physical struclures and equipment for learning for most of the schools are in bad state and the
Assemblv has pianncd 10 rchabiiitate them. The Assembly also plans to provide more schoois.

reduce the rate of school drop-out and improve the general standard of education.

Health: Tnc main hcahih facilities in the district are 3 hospitals. 1 family planning centre. 3
health posts. 2 clinics anc | maternity home. The common health challenges facing the district
inciude low life expectancy. high infant and child monality, and incidents of communicabie and

preventable discases. Water-bomne dieses and diseases related to insanitary environment.

Other challenges arc high patient-doctor ratio, inequitable distribution of health facilities anc

scrvices. and generally high morbidity and monality rates.

Water supply: The sources of water for people in the district are pipe borne.
river/streams/brooks; bore hole, wells and ponds. A significant number of people in the district
do not have access to safe drinking water. Some water sources are alse known to be infested

with water-bome discases.
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e Economic Development

The economic activities of the district are in the areas of agriculture, industry. commerce and
fishing.

Agriculturc: Common crops grown in the district include cocoa. cassava. yam. pincapple,
pepper and other vegetabies. oil paim, maize, yam, plantain, cocoyam, groundnuts. uger nuts,
mangoges. sugar canc.,

A number of farmers are also invoived in animz‘xﬁ'lusbandry. Thc common livestock are cattie.
poultry, sheep. goats and pigs.

Industry: Industries in the district are basically small scale and medium scale. They include
soap making. edible oil processing. rice processing. distillery, fish processing. metal works. brick
and tile. ceramics. saw milling. boat building. quarrying, pharmaceutical. and potiers. The only

industry in the district classified under large scale is the Pomadze hatchery.

Somc natural resources that constitute economic potentials in the district are sand. clay, goid.
salt. timber. kaoliin. beryl. gravel and granite. The main problems facing the district's economic
deveiopment arc inadequate transportation system, low savings. lack of credit facilities,
inadeauate market and lack of storage facilities. indiscriminate citing of industries in towns. low

productivity and lack of irrigation facilitics.

3.2.2(c) Tema Municipal Area

Tema is one of five districts of the Greater Accra Region and is located 25 km East of Accra. the
nationa! capital. Tema is bordered on the northwest by Ga District. northeast by Dangbe-West
and the South by the Gulf of Guinca. The Greenwich Meridian passes through the Tema
township.

The Tema township is a modemn, well planned industrial and port city. The residential section

lies to the north and the industrial area is built up around the port in the south.
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s Demographic Characteristics

The estimated population of Tema municipality 1s about 506.637 (2000 PHC). Most of the
population is concentrated in the urban part of the Municipality comprising of Tema Township.,
Sakumono. Ashaiman and Tema Manhcan. Urban Tema with about 90 % of the population
covers about 15% of the tota; iand arca while Rural Tema has 10% of the popuiation occupying
the remaining 85% of the land arca. 1t is estimated that nearly 280.000 people live in the Tema
township which includes the arca of immediatc signfﬁcancc 1o the project.

The Government owns 45% of the land in the Municipality, while 55% is owned by the various

Stools (Chicfs) and families of indigenous settlers.

Tema lands belong 1o the indigenous Ga people. However, presently almost all the ethnic groups
arc represented in the city. Among the major ethnic groups are the Ga-Adangbe, Akan, Ewe.
Guan. Mole-Dagbani. Gurma. etc. There is also a sizeable group of immigrants, Non-Ghanaian
Africans. Europcans and Asians. The bulk of the African group of immigrants is mainly from

the neighbouring West African countries.

e Social Development

Health: Therc are 6 government and 28 private health facilities available in the municipality.
Thesc include the Tema General Hospital. (which is located directiy on the road project). the
Tema Polyclinic. the Pont Health Services. 2 Health Centres at Ashaiman and Manhecan and a
clinic at Kpone. Besides these. there are 69 satellite clinics organised by staff of the Government

facilitics. Facilities arc available for dealing with various occupational related health problems.

Services rendered inciude Maternal and Child Health (MCH), Family Planning, Home Visits,
supervision of Traditional Birth Attendants (TBAs) and Psychiatric Health. Lastiy, there are
over 72 pharmacies, and at least 8§ Animal Clinics in the Metropolis. A good number of the
residents of Tema and a few from Accra work in these facilities.

Roads: There are about 220 km of roads in the Municipality. These comprise mainly of first

class roads in the urban areas of Tema township, Tema Manhean, Ashaiman. The Department of
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Urban Roads working with the Tema Municipal Assembiy. are responsible for the maintenance

of roads in the Municipality.

Water: A large majority of settlements within the Municipality have access to pipe-borne water
from the Kpong water works. However, in the rural parts of the Municipality some scttiements

still fack this basic faciiity and depend on water from strcams. rivers and wells.

Elcctricity: Adegualc provision has becen madﬁor the supply of clectricity for the urban
community. Industries in Tema consume the largest part of ali clectric power generated in the
country. The Voliz Aluminum Company (VALCO) for instance. consumes a greater portion of
the total power produced by the Akosombo dam. Presentiv. the industrial and domestic

requiremnents for power in the Municipality. excluding VALCO. is about 65 MW

All the major utiinty services — clectricity, water and telephone arc present in the project area.
Mos: of the eleciriciny cables in the township arc buried underground. Field investigations are
currentiy underway in coliaboration with the utility companies 1o identifv the exact location of

all pipeiines. cables. plants and facilities.
¢ Economic Activiues

Temaz s the focus of @ range of economic activities. namely. Manufacturing industry. Health,

Education. Services. Fisning. and Agriculre.

The industrial sector i Tema, which consists of over ]85 manufacturing and industrial
organisations. represents the most important productive seclor in terms of local revenuc
generation. It is also 2 major source of employment for the urban population. There is also a
large number of smali-scale and informal sector manufacturers. especially in the wood

processing, metal fabrication, food production, and textiles industries.
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Tema has a nhuge number of organisations in the Services Scctor, among them, arc Pors
(Commercia! and Fishing). Warehousing, Transport, Tourism and Travel Agencies, Stevedoring.

Shipping. Clcaring and Freight Forwarding.

Subsistence and commercial fishing is a significant activity along the Ghanaian coast with the
Tema district being of prominence. Fishermen number approximately 4800 within the districtL.
This district contributes approximately 27% of the national fish production with the artisanal

scctor contributing about 20% in the Greater-Accra region.

Tourism Resources: The major tourist and cultural sites in the Tema Municipality arc the
beaches and the “Meridian Rock™ which is believed to bz located at the exact centre of the world.
The Greenwich Meridian passes through the town anc a point at the Presbyterian Church in

Community Onc has been sclecied to represent it and serves as a tourist sitc.

3.2.2(N Aburs-Ascbu-Kwamankesc District

The district is iocated in the Central region of Ghana. Abura-Dunkwa is the district’s capital.
The distric: shares poundaries with Mfantseman. Cape Coast. Twifu-Hemang, Denkyira and

Assin districts.

. Dcmographic Characteristics:

The population of the district keeps on increasing significantly from census to census. Thus. the
district's population that stood at 27.039 in 1960 increased to 37,177 by 1970, 61,376 in 1984
and 89.269 by the vear 2000. That is. the population in the district has increased for a littie more
than 230 per cent between 1960 and the year 2000. Females constitute about 53 per cent of the
population while males constitute 47-per cent. The district's population is generally young with
about 54 percent lying within zero and 19 years (0-19). About 40 percent of the population lies
in the productive ages of between 20 vears and 60 years, with the remaining constituting the old

or the aged. This gives a picture of high dependency ratio.
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. Social development

The conditions ofthc social life of people in the district give indications of major problems as

discussed in various sub-headings below:

Education: The district has 62 primary schools. 40 Junior Secondary Schools (JSS), 5 Senior
Secondary and | Technical school. Apart from the fact that the number of schools in the district
does not commensurale with such large vouthful population most of the primary and JSS are

iocated in temporary structures. Most of the pcrmaﬁm physical structures arc also defective. i

There are about 240 teachers in the district comprising about 75 percent trained and 25 percent

untrained. Many children walk over long distances 1o atiend school due to unavailabilitv of

cducational facility close to them.

General speaking cducational facilities and infrastructure arc woefully inadequatc anc the
conditions of the few available-are nothing to write home about. The situation is not motivating
cnougr 1o encourage high enrolment and retention of pupil and students in the school. The
aualit: of cducation given 10 pupil and students in the district also needs much to be desired
ccause of inadequate logistics and teaching aid. coupled with widespread poverty among

parents in the districs.

Heaith: -Somc common diseases recorded in the district are malaria, skin diseases and
diarrhoca.  The courses of these diseases are attributed 10 mosquito and poor environmental

managemen! practices.

Tne main health facilities available in the district are 3 health posts. 2 clinics and 1 matemity and
child health care centre (which also provides mobile health services). In the event of any serious
ilinesses or casualty, paticnts have to be rushed to Cape Coast, Saltpond or Nyankomasi (of

different districts) for medical attention and treatment.

The major challenges confronting the disu'ict‘s.-heahh délivcry include poor and inadequate
health facilities and services, and lack qualified health personnel. For example, there is no

qualified medical doctor in any of the health facilities in the district.
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in addition, the few hcalth posts and clinics in the district are located only in a few communities.
mainly in the district capial and a few surrounding communities. This means that the majority

of the population in the rural communities has 1o walk iong distances to have access to modern
the facilinies.

Sceking for modern healtn care in the district 1s further hampered-by widesprcad poventy among
the population.  The consequences are the widespread practice of self-medication including

nerbai medicine. while other sick persons go withe@ medical care.

Water and Sanitation: The main sources of water for pecople in the district are streams and
rivers, hand dug wells, boreholes and pipe-borme.  Oniy four settiements (Abura Dunkwa.
Abakrampa. Morec and Ekroful) in the district have access to pipe-borne water. The remainder

of the settiements rclies on water from the other sources.

Sanuary conditions in the district are generally poor. indiscriminate dumping of refusc in open
piaces is a very common praclice among the people, and toilet facilities are seriousiy lacking.

he common toilct facilities available are a few public agua-privies and pit latrines.

. Economic Development

Tnc district’'s cconomy s pasically sustained by agriculture and fishing. Popular Crops grown in
the district are citrus (oranges anc iine) oil paim. cocoa. coffec. wbers, vegetables etc. However.
poor conditions of roads anc roac networks greatly affect marketing of the farm produce.
Middlemen rather buy the producc at cheaper price and transport them 10 urban areas to sell
them. Most of the farmers hardly recover their production cost. and are constantly kept in

poverts.

Fishing 1s the main economic activity for the people in Moree who are along the coast. They

produce about 2,000 tones of fish monthly.

Industrial, constructional and tourist activities are not well developed in the district.
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3.2.2(9) Ga District

Ga district is one of the five districts in the Greater Accra region. It is located 1o the west and
partly to the north of the region, and lies in the coastal savanna agro-ecological zone. The
district lics between latitudes 5°48'34"N and 5°29'N and longitudes 0°30'0"W and 0°8'47"W. It
is bordered on the West by the Central region, north by the Eastern region, East and South b the

Tema Metropolitan Assembly (TMA). and Gulf of Guinca and Accra Mectropolitan Asscmbly

(AMA ) respectively.

. Demographic Characteristics

Ficures from the national population census in Ghana show that the Ga district is one of the
districts with high population growth rate in the country. The 1960, 1970 and 1984 censuses put
popuiation of the district at 31,308, 58,674 and 136,358 respectively. The year 2000 census
however, recorded as many as 556,581 persons. an increase of 420.223 persons more than that of
1584 gata (within 16 vears).

Tne maic population in the district ts slightly more than the females. with a sex ratio of 100.4
mazles per even 100 femaies. This means, population density has been increasing significantly

overthe vears. 1960 -36.4. 1970 - 68.3, 1984 - 158.7.

Apout T< percent of the population livesdn the urban and peri-urban communities while the
remaining 26 percent iive in rural communities. Some of the urban communitics in the districts

are Madina, Maliam. Bortianor. Pokuase and Amasaman. which is the district's capital.

Tne districts population has a high proportion of youths of ages' 14 years and below who
“account for about 47 percent. The remaining age distribution of the population in the district is
13-4 vears (39%). 45-64 vears (10.4%) and 64 and more (2.5%). Thus, the population have

reiatively high dependency ratio.
. Social Development

Education: The district has 42 nursery schools, 142 primary schools, 63 Junior Secondary
Schools (JSS) and 6 Senior Secondary Schools. The teacher: pupil ratios are 1/28.2 nursery,
}’31.7 at primary and 1/17.9 at the JSS level. A lot of physical structures for education are

incomplete. dilapidated or ill equipped.
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Enrolment in schools is rclélivcly low and near constraint at about 4,370 in 1994/95 and 4,244 in
1990/91; and the male: female distribution is adverse against females at 75 males to 25 females.

The drop-out rate in schools is gencrally high in the district, particularly among females.

Hcalth

The district's basic hecalth {acilities are 3 rural health centres, 5 Matemal and Child Health
"MCH) clinics and 150-outreach point for growth monitoring and immunization services in 173
of the communitics. The Pantang Psvchiatric hospital is also located in the district, and also one

communicable diseases hospital sited a1 Weija.

Zncemic diseases 1n the district are schistosomiasis. vaws, Buruli Ulcer and Tubercuiosis. Other
common discases recorded in the district are malaria. upper respiratory injection, diarrhoea. skin
Ciseases. choiera, chicken DOX. measies, acute eve infections and nypenension. A linle more
nan 62 percent of all discases recorded at the OPD is malaria, followed tv UC! and diarrhoea.
“he sin chiidhood killer diseases in the district are mainiy controiled by immunization.

miowever. immurnization coverage | low compared to the other districts in the region.

Water: One of the major probiems facing the district is water supply, in spite of the fact that the
ey water reservior ana ircatment plant is iocated in the district.  The district data on water
snow inat the larger numpers of people in the district depend on dams/dug outs. rivers, sircams
anc dorchoies for source of water. The majority of the population has access 10 treated waler.

-ne Zisinzt capual itseil (Amasaman) does not have potable water. The situation was created

nen he olc pipe system was damaged during the construction of the main Accra-Nsawam road.

Sanntation: Dumping of refuse in open places (both approved and unapproved) is the most
=tmmor practice in the Sistrict. Only about half of the 40 refuse containers needed for the urban

anc semi-uroan communities of the district are currently provided.

“i.atrines constitute the main method of disposing human waste in while san latrine and KVIP

arc ine most common in the urban communitjes.
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. Economic Activitics

The main economic activities in the district are agriculture, industry, commerce, mining,

quarrying and recreation.
Agriculturce: Agricultural activities comprisc crop production, fisherics and livestock.

Major crops that are produced in the district include cereals and legumes, root tubers, vegetables

and fruits.

Fishing is done along the coastline | the district and provides range of fishes including tuna.
sardincs. mackerel. snapper. tiger fish, cassava {ish. grouper shrimps and lobsters. Fishing in the
arstrict s basically the canoe type. and a significant number of women aiso engage in the

processing and selling of {ish in the district.

—ivcstock production in the district also comprises both remnants (eg. cattie, sheep, goat elc) and
non-remnants (cg. poultry. pigs. rabbits etc). Poultry production in the district has been

‘ncreasing steadiiy over the vears.

Industry: Industrial acuvities in the district are made up of processing of primary product and
manufacturing.  Some primary product processing inciude akpeteshie ‘ocal gin) distillation.

SOV2 CaKe. copra cake and feed-meal processing.

“lanufacuring 2iso resoives.around drick 2nd concrete biocks. sail ponds. pharmaccuticals and
neverages.,

Therce are 2iso sang winning. miming and quartying activiuies camied out in the district. These
acuvities ase carried out in places where there are ciay. sand and stone deposits. The activities

are carried ow at both approved and unapproved sites.

The consiruction industn is another vibrant industry in the district. It accounts for about 15
percent of the industrial sector employmenhin the district. The constructional activities have
been greatly boosted by the presence of a significant number of estate developers who are
operating in the district.  They include ACP estates at Pokuase. Ashongman estates at

Ashongman. Adenta estates at Adenta and Redco estates at Madina.
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. Trade And Commerce

Trading and commercial activitics serve as major source of economic life for many people in the
district. These activities are carried out in stores, stalls, hawking and established market centres.
Major established market centres are located in Amaaman. Obom, Hobor, Ngleshie, Amanfro
and Madina. Adeiso and Kasoa markets are just outside the boundary of the district, but still

serve as major marketing centres for people in the diswrict.

. Cultural Valuec And Festival

Traditional Administration: The traditicnai acministration revolves around chieftancy
insutunion. Tne indigenous nature of the wzzitiona. political system makes it most acceptabie
and respected as such. The chiefs at all levels suil perform executive legislative and judicial
‘unciions. The paramountcics are the highes: wraditional authorities and the divisional chiefs are

ne main anks between the paramountcy chie’s of the constituent towns/viilages.

Festivais: Three major fesiivals are ceiebrzizd in tne Ga districl. nameiy, Homowo. Yam and
~wotz ‘esivais. Homowoe s ceiebrated zmzually 1o commemorate their victory over hunger

ing newr mizration westward 10 AcCIra. ©tom Nigeria. The Yam festivai on the other hang :s

SC:COT2ICS D) 1WINS 2NG Si00iS &t thc ¢nc of ine farm:ac season.

-nere are atso some Visual Ans. Thcy are - the {orms cooking pots. water jugs. woodcan ing.

5007 mals. rope 2ie. in \sOPU: D2sKCl 2nC iz wezting samboorcanc fumniture ctc in Pokuase.

. onoman. apc Alaman.

222 (hy Gomoa District

WGr10a Gisirict 15 iocated petween latitudes 774" noh and 3935 north and longitudes 0°22' west
el cg . A} nce + H b 2 ——" - -
ang 0°f<4"west. It is situated on the castern =art of e Central region of Ghana and has a total

1
s

ianc size of [.UZZ2.5 square kilometers. The zistrict i3 the second largest (next 1o Assin district)

in the Centrai Region.
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Gomoa district sharcs boundarics with Agona and Awutu-Efutu-Senya districts on the northcast
and cast respectively, west and northwest by Mfantscman and Ajumako-Enyam-Essiam

respectively, and on the south by the Atlantic Ocean.

The district has two paramountcies. namely Gomoa-Assin and Gomoa Ajumako. and the scats of
the paramountcics arc located at Pomadze and Gomoa Assin respectively. There are 186

settlements in the district with Apam as the district capital.

. Demographic Characteristics

Gomoa district is the most popuious district in the Central region. and census data from 1960 to
the vear 2000 show sigrificant intercensus growth. Thus, the district's sopuiation as at 1960
stood at 102.838. which increased 1o 128.353 in 1970. showing a 25 percent increase in the ten-
rcar neriod. The 1982 popuiation census aiso recorded a total popuiation of 134.652 (4.7%
:nerease over 1970 figure} and 196.756 in vear 2000 (46% increase of 1984 figure). There are
more femaies than maies :n the Gistnct's popuiation with a sex ratio of 8<.4 maies to every 100
icmaics. The dominmance of femaie popuiation in the district is auributed ‘o widespread
emigration of maics rorn e distnict lo other districts and regions {0 engage n casn crop
‘arming. espocially emigzralion towards cocoa growing areas. | he Cisinict @lso has young
Dozuiztion having a iintie mere than 60 percent of them lving berween zero and thirty-four (0-34)
scars. The majority of iae popuiation fives in rural area with the minority in urban settlements.

A atiadie nouseneid data snow that tne gistrict has an average househoid size of £.03 persons per

nouscroid. 2 Sgure mucn nigher ihan that of the nattonal average houschoid size.

. Social Development

Health: Common diseases recorded in theg@strict are malaria. pregnancy complications. acute
respiratory mfections, skin discases. gynecological disorders, diarrhoea. nypenension/hear

Ziscases. sexually transmitied diseases. anemia, rheumatism. eve infections and mainutrition.

Malaria 1s the most common discase among the people. It accounts for a iittie morc than 30
oercent of all recorded diseases in the district. Next to malaria is pregnancy related discases.

wnicn also account for zbout 20 percent of all recorded diseases, acute respiratory infections

19.2%) and skin diseases (9.2%).
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The district has one Mission hospital (Catholic) located. in the district’s capital (Apam). The
district has 2 qualified Medical Doctors, 42 nurses and 35 paramedical staff. Besides the hospital
there are 2 health posts situated at Gomoa Oguaa and Gomoa Buduatta and 3 community clinics
also at Anyadze, Ojobi and Nyanyano. The doctor-patient ratio in the district is about 1: 75,000.
The distribution of health facilities and services is skewed towards the district’s capital (Apam).
The implication is that many peopie in the district have difficulties of having access to health

facilities and scrvices by virtue of the fact that they iive farther from the district capital where
these facilitics arc located

Other probiems associated with accessibility 10 health services include widespread poveny,
iiliteracy anc poor conditions of roacs and road networks in the district.

quasi-healers camps anc seif-medication. iate reporting of treatable diseases and the consequent
nigh monaiiny rate.

Other heair related crailenges in the Jistrict are poor sanitation faciiities. inadequate safe
3rinking water. cle.

Education: There are 280 schools of various leveis and tvpes in the distnct. They comprise ¢35
ninaerzanens. (26 pniman. 85 Junior Secondan School and 4 Scnior Seconagany Schoois. As
penains 10 many other Cisiricls thers are more maie pupils and studenis :n schoois than iheir
‘emaic counterpars. But school enroiment rate is unacceptabiy iow in the district. And drez out
fate s 21s0 very nign. especiaily for qiris. The teacher/pupil ratio at the primary and JSS siands

at ::2] ananat of SSSis 136,

¢ -+ Lconomic Activities >

Zconomic activities in the district revoive around agricuiture. commerce, services and industry.
But agriculture constitutes the main sconomic acuvity for the majority of the peopie. It empioys
aimost 80 percent of the districts’ labour force. Next to agriculture is trade and commerce, which

also employs about 8 percent of the izbour jorce.

Agriculture production in the district is mainly at the subsistence level. 1t comprises both crops

and animal croduction.
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Major crops grown in the district are maize, cassava, pepper, tomatoes and pincapplc. Problems
facing crop farming in the district include insufficient and unrelisble rains, lack of credit
facilitics, low prices for farm produce, high cost of farm inputs and the use of simple and less

cfficient farm tools.

Livestock production is aiso at both subsistence and commercial levels. The two popular

livestock farms in the distric: are VIMS farms jocated at Gomoa Manso and Pomadze Poultry at

Pomadzc.

Tor the communities 2iong the coast fishing constitutes their main economic aclivity. Major

TGshine communitics o the Sistrict include Mumford. Apam. Dago. Mankoadze, Abrekum.

“vanyvano and Fenen.

. Manufacturing And Processing

The distnier vintuaily .acks large scale manufaciuring enterprise.  The only known large-scaic
znterpnise s e Cicaner Sozr and cement factory at Pomadze. However, there are a number of
cmzii-scaie enicrprises i oine districl. They inciude salt mining at Apam and Mumford. drick
ang wie factony at Gomez iorumem and Adawakwaa. pottery making at:Dawurampong anc

mu. CTiner smell -scaie industrial activities are carpentey. masonry. hairdressing anc

»)
s

oroperties that are expecied 1o be affected@rectly by the implementation of the proposed 330

K\ Aboadze-Volia Transmission Line project.

.n all 38 communities .n inree regions (Western, Central, Greater Accra) indicated that the
croject aiong the coasuine would directly affect persons and properties. The communitics
concernec are found in eight Zistricts in the three regions. nameiv Gomoa. Mfantseman. Asebu-

Abura-Kwamankese - A2AK), Nomenda-Edina-Eguafo-Abrem (KEEA) and Awutu-Effutu-Senva

ReastVRA/ANVTPLIS i




130 KV ABOADZL-VOLTA TRANSMISSION LINE PROJECT - 135 - DESCRIPTION OF TNVIRONMENT

(AES) districts of the Central region, Shama-Ahanta East district of Western region, and Ga

district and Tema Municipal of Greater Accra region.

Constraints Encountered

A total of four hundred and fifty one 451 persons from the eight districts presented their names
as those who will have the Right-of-Way (Roi\") as presently indicated by the survey pegs,
passing through their various propertics. However. it is important to note that some of the
communities contacted are still trving 10 locate the VRA pegs on their land to enable them

cresent the hist of affected persons and properties.

“iorcover. some of the persons who presented their names couid not locate the pillars on their
“roperuies. dul claimed ihai iney couid remember that the surveved iine passed through their
Sroperties when it was consirucied about two vears 2go before this study.

ae gifficuin ongentang il those affected by the projec: anises from the fact that the survey
“7ine roposee roule anc oiaciag of pegs/pillars was done neariy  vears earlier and that the line

JOULT NOS OVETZroOW N WL DUSNCS n many areas.

20me 0r e resTondcnls 2iso ciaimed that the sunvevors Sié nol inform the peopie in the
~OMTIUNILCS 3D0LL e purpose Of LneIr exercise or invoive hem in any way. Many people.

“nereiore. 2iG neldac any serous note of pillars on their lanc.

2.2.1+ Information On Affccted Persons And Propertics

Demographic Characterstics

+7uC section Ciscusses tne socio-demographic characteristics of affected persons identified so far.

2311 Age Distribution of Affected Persons -
Age Bracket ' Total Percentage
17-26 .25 j 5.54
27-3% 107 , 23.72
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| 57-46 | 103 22.83

47-56 1 99 21.95

' 57-66 |71 15.74
67-76 | 35 | 7.76

77-86 |11 | 2.43 |
Total | 451 1100 }

Table 3.8 Agsc Distribution of Affected Persons

The ages of the affected persons range from 17 vears to 86 vears. The majority of the affected
sersons arc in their procuciive feconomic. social and diological) vears of between 17 vears and
So vears. A totai of 334 of ail the affected persons. accounting for 74.06%. iies within this age
cztegory. This mplies that 2 significant proportion of the affected population has financial and
2conomic responsibiiities. Thus. if the sources of liveiihood of these people are to be adversely

afecice o the project ihere have o de mitigation measures to ameiiorate any economic and

~02:2: imanczuons oclore tne impiemeniauien of the project.

i€ Lise mpomant 1o note ine imeolications of the project on the significant number of old people

" .cars anc oider). Mosi of the aged are not strong enough 10 engage In 2ny aclive social and

<

cconomic acuviles for sunivai. T aerefore any disruption in their cconomic anc-sociai lives

A inout Tmmegiale measures 1o mitigate the possiple impact is likely to namper their survival.

23010 > Gender Distribution of Affccted Persons

DISTRICT MALE FEMALE

Somoa 57 39

“Miantseman ‘ 108 y 47

KEEZA $6 11

AAK 34 9

Shama-Ahanta East 1S 2 )
Qe 36 7

Total 326 115

Tabie 3.9 Gender Distribution of Affected Persons
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The larger proportion of the afTected population is composed of males, who make up 72.2%

whiie femaies make up 27.8% of the population.

In a cultural matrix where males are assigned leading roles and responsibilities in the family
svsiem, it is essential that appropriate measures be put in place to mitigﬁlc the potential impacts
of the project.on the affected persons before implementation. This will go to ensure that the
affected persons arc cffectively cushioned against the adverse impacts of the project. The
supstantial number of femaies to be affected (113) by the project is also worth noting. It means
nat support for their {amilics and for their own welfare is at stake. and therefore must be

‘aclorec into any pians for the implementauon of e project.

2313 Marital Status of Affected Persons
Status Frequency ) Pcreentage %
Married 209 . 81.81
Drvoreed senaraiec R 12.08
Wigowecd M V.77
Ncver mamec b 352
) Total 431 100.0

Table 3.10 Marital Status of Affected Persons

Theocata shows inat zimest $1.81 per zemt o ine affected person are maried. some otners are
ingie parents througn Sivorce 1 2.08%). ad izgs of spouse widowed (8.0%). whiie a ow

ST~

‘¢ 5ad acver mamriec. Apan rom cirest) cenying the marticd ones some propertics. inc
mTolect also nas the polential io acverscly affect marriage stability. This may result from iack of

‘ransparency in the use of compenszation sums reccived ‘or lost property on the.part of scme

-

=douses. 2s well as inability 1o cope with hardship on the family that may result from the delay or

“On-payment of compensation rom \'RA Jor 27eci2d sropenics.
- e project also has the potential of bringing some hardship on single parents who have 1o

crveyy
ot

Tuggle alone o sustain their households. whie mayv have their sources of livelihood destroveg or

=28¢d 10 make way for the construction of the right of way.
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3314 Ethnic Composition of Aflected Persons

: Ethnic group No of Aflected Percentage

i . Persons

I Fante ! 77 | 61.41

. Ahanta i 22 ! 4.87

+ Other Akan : 68 15.07 |
Ewe 28 6.2 !

. ' GasAdanube ' 38 ! 8.42 '

Zambrama 6 - : .33 i
Hausa/Northern 12 . 2.06
cthnic group
Total 451 100

Table 3.11: Ethnic Composition of Affected Persons
Tocie 3000 zoove shows the ethnic ongins of the affected persons. There arc sudstantial numozers
> migrants o 2li the Gistnets. And the extent of worries and frustrations that may confront
mrgrants (7 ther propertics are (o be affected by the project may not de the same as the indigenss.
~$ result any measure 1o mutigate the impact of the project on the peopic must take into account

me element o immurgrants (0 order not jor them 1o suffer unduly.

-2.1.5 Houschold Size/Dependants of Affected Persons

S o

<y

SUICCTLLC porsons. wWiae nay

~AmAn A~

2Toenacc antnem Ior Lving 1sociaily. economicaily etel. Their responses are oresenicd it ono

RSN TANY

dependants. were askeg 10 :ndicale the numder of persons A ko

Housqnnld Size No. of AfTccred Percentage
’ Persons
- a3 T 303
- 10} 220
8-i0 67 TS 218
v
Vel Iy 6.8
Y] Ul 3.6
79 : 0.7 )
20-22 S 2.0
2322 : 2.0
206-28 - .
29-3 23
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Houschold Size l No. of Affected i Percentage '
: Persons | !
Total | 307 ! 100 |

Table 3.12 Houschold size/Dependents

~ithough some of the affected person did not indicate the sizc of their houscholds the majority

"207) zave numbers of persons in their houschoids. The houschold sizes range from two {2) w0

wnmy-onc (31) oiving 2 mean houschoid size rangc in the various districts of between 5.1 persons
"¢ $ o nersons.  This siwation s zn indication of hizh dependency ratio among the affected
~ersons.  As o result amy significant disruption i their socizl and cconomic lives would de

:Teu. o manaze 10 sustain meamingiun ives notheir houscnolds.

(3]

Scconziv, aithougn <51 oersons have indicatec that they wouid be affected by the project. if one
< o comsicer o gznctzi averzee of 648 houscroid size per affesied person for the 507 affecics

S2rsons whe mentioned ineir houscholds. then some 1,872 persons wouid be affected directly oy

nance of the Rignt of wav, This Sgure s very significant anc

10 D¢ sulin miace 2eiore the implementation of the project

1)

.2.1.0 Redigious Backerounds of Affected Persons

Reiigion No of Affected Percentage
Persans
I Renmor e NSl
STIstanit

fam ai
. rzaiona 22
© & resporse 22
* Total 451

Table 3.13: Religious Backgroundsygf Affected Persons by District

Constiznmy T1.80%) is the most popular religion among the respondents themseives in all the
sinict. isiam 11 2.22%; is second to Christianity among the respondents. Traditional retigion is
! among the respondents. A totai of 22 respeondents said they belonged to

-rzaiicnal reiigien. The general impression that one catners from this is thal people in the

ailzcres commurniuies are generally religious. As a result any significant effect of the project on
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rcligious objects and praciiccs are likely to have significant effects on their emotions, sensitivity

and sense of sccurity from the supemnatural.

3.3.2 Economic Indicators

3.3.2.1 Occupation of AfTected Persons

Another imponant factor in the analysis of potential impact of the project has to do with

cccupation of the affected persons.  This becomes more relevant particularly where major

nccupatons of the populavion stand the risk of being affected adversely by the project. The

arious occupations of tae affecied persons are presented delow.

C i

Occupation Total ' DPereentage
Zarmine 281 ! 62.3 ‘
Business/irading 29 | 6.48
Dnving 15 ! 3.3
Puphic service 14 i 3.)
Camenmry ] V.77
Masonn 3 i
Macning operation 3 1]
Jressmaning z ' 0.44
Chop tar operater N 0.44
Densioner - 0.44
waskiliee casaal 4 0.886
iabour ; -
Mechanic o : 1.33
Sanc winming ) 0.22
Nauve gocior . 0.22
Secuntv semice < 0.88
Seaman N ' 0.44
Fisnerman - 2 ' 0.44 ,
Teaching - 0.88
Not disciosec 6] : 13.32
TOTAL 451 : 100

Table 3.14 Occupation of Affected Pc%‘:ms

Although quite 2 numper of cccupations were mentioned by the affected persons as their sources
i avelinood the ovenwheiming majority (281) accounting for more than 62 per cent depend on
;arming as thair main source- of - livelihood.  Other significant occupation among them is

commerce and trading «29% ou: of which many trade in farm produce.
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This means that significant adverse impact on farming activitics and farm lands will have far
reaching adverse social and economic consequences not only for the population of the affected

communities, but also for the surrounding communities.

3.3.2.2 Affected Propertics
. Propertv ‘ Total Pereentape
Undcveloped land : 103 i 17.0
Cassava 118 J 18.4
Cashew 12 : 1.9
Pincapple 43 ! 5.6
Oil paim <9 ' -9
Tcak farm ! . 0.2
Ceramic facton ‘
Acacia ptantauion
Planain farm 21
Pepper farm 25
Maize 0
Cocoa ;
Bcans
Orange
Pawpaw farm
Poultry farm
Garden eggs
Borenote
Pipgerv
Tomato farm
Okro farm
Building
Mango trees
Water melon .
Potterv factorv i
Sugar cate 5
Coconut 40
Waler reservarr 3

Banana 4 s
TOTAL 670 ; 100

Table 3.15 Affected Properties
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Properties that arc likely to be affected by the project more significantly are undeveloped land

‘both farmiands and residential land)). farm crops. (food crops and cash crops). buildings. etc.

nus. the construction and maintenance of the RoW wiil have significant impiication for farming
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activitics not only for the farmers themsclves, but aiso for farm labourers, the purchasing power

of the people and their general economic life.

The demolition of buildings to make way for the project will also Icad o displacement of

familics which also has implications for disruption of social life of the people

3.3.3 Land Tenure Arrangements

"he lang icnure systems in the communities were determined by questioning the wider
communiy. A number of conditions were given by the respondents to illustrate how .and is
2iven out Lo peopie {or usc :n the communities. The various terms and arrangements in various

aistricts are presenlec in Tapic 2.16 beiow.

Terms of Arraneement Gomoea ' Mfantseman - KEEA ' AAK  Shama Gs Total
Tenants pay {or s usc for i 28 30 8 13 .9 i2
*pecific time nenog ‘ t K
Tcnants usc ang snarc procezss
with landlord .
Tenants usc ana snarce Z K )
TTOQUCE'DIONSTN 0 commchior

Dutright saie - K )

T . 2 i

A
N
-]
“w

L) s f—
)
L]
]
o
[

Rigntio 1ang oy famus nncage B 47 21
memoershir
o specific K J4 17 - 2 -9

ar‘.’angcmcm, gcncnes on

Ncivigua)

N/R . 2 T - i : 3
Total 132 155 1006252 i3 e
Table 3.16: Terms and Conditions of Land Tenure in Aflected Communitics

“apie .16 shows the various terms and arrangements by which one gets access to land as tenants
payving {or the usc of a piece of iand for specified period of time; tenants using the land. selling
ine produce and sharing the proceed with the land owner: tenants using the land and sharing the
produce on compiction of the work: selling Jand outright to users: giving land out as zifts. and

automatic rignt to famiiv/linezge land by famiiv/lineage members.
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However, substantial members of the respondents said terms and arrangements for land use
depend on individual landowners and tenants. According to them there are no quciﬁc general
arrangements and terms by which land is given for use. The most popular conditions for access
1o land in almost all the affected communities are membership of a family/lincage, tenants
paying for usc of land for a period and tenants sharing proceeds or producc with land owners.

Outright sale of land is particularly popular in the Ga district.

3.3.4 Health

“he pattern of iliness and discascs in the various afTected district are similar to one another. The
aomtnant ilinesses in the districts are Malaria and headache. They are followed by bodily pains
ana stomach problems in all the districts. A few of them from Gomoa (2), Mfantseman (3) AAK

-2, and Ga (1) also mentioned and HIV/A]DS as a common disease in their communities.

District
Iliness Gomoa ' Mfantscman - KEEA AAK i Shama ' Ga Toul
Matana/Fever a4 49 © 31 12 8 16
Hcadacne =7 " 38 i3 .8 16 14
3oayv pans 8 " 20 ¢ 10 '3 14
Stomacn 3 16 3 7 i3 ' 9
upseuproblems :
=HIN/AIDS 2 3 - 2 - i

Tabic 3.17: Common llinesses in the Some Affected Communitics

"ne respondents attributed the causes of Giseases in ineir communities 10 mosquitoes. filthy
environment; drug abuse. prostitution. poor dict and cating habit and hardworking. Mosquito.
filtny environment and hardworking were mentioned more than the other causes. Poor diet and

tziing haoit Is aiso somewhat popular (sec Tabic 3.18)

! District
Causes  Gomoa | Mfantseman KEEA : AAK [ Shama | Ga Total
Mosauro - 47 i 47 ;28 100 19 13
Filthv environment ¢ 19 | 24 '3 'G5 - 15 12
Drur abuse ;2 | 4 2 I b f-
Prostitution C2 t2 - c2 - a
Mainutrition/Poor 7 i 5 - i3 05 6
diet ! | ? ? " |
rara work 12 P17 P 4 4 -7 9

Table 3.18: Causes of Discases in Some Aflected Communiti‘cs
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Thus, the construction of the right of way will have a significant impact on the health of the
people in the communities if the activities involved create stagnant water that will facilitate the
breeding of mosquitoes, worsen the already filthy environment, destroy food crops or compel the

people to suffer even harder.

The health implication was also assessed from the various sources of treatment for diseases that
arc available to the people. The various sources of treatment mentioned by the respondents are

chemical shopsdrug store, pharmacy. herbs/herbalist. hospital/healtheare and drug hawkers.

33.5  Affected Community Propertics

Community properties to be affected by the project inciude schools. shrines. cemeteries ctc.

These are presented below.

COMMUNITY PROPERTY

ZXots) Cemetery and Omanyawuo shrine

ZKurapadze Obokvem shrine. Obesiwa shrine and Adambo snrine (3)
Amosima Nana Ebolise shrine

Nwas: nwaa Cemetery

\vaakrom 3obobgema shrint

\Kontrodo Nana Abeka shrine

“lankessim Bapust Church buiiding. Hameed Isiamic JSS buiiding.

Headmaster's bungalow. Amisa (river god)

Abaka-Ano . Nana Tawien shrine

EZgukrom Abeka mpow. cemetery
Old Atabadze Residential quﬁgrs belonging to the District Assembly.,
Mpeasem Bosom Broni shrine

3.3.6 Concerns of Affected Communities

Some of the concemns raised by the affected communities are as follows:
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|. That affected farmlands will become smaller in size and in some cases right of way will

split some farmlands.
Possibility that affected persons may not be adequately compensated and may worsen

ta

their poverty sitation. -

3. Fear that those who will administer the compensation may not be fair to all affected
persons.

4. Negleet of community :caders in decision for the use of the land for the project.

Communitics to be cducated on health impiications of the transmission of power through

tn

the communitics.

t.

~  Expcctations of Affected Communitics

t,i

L sualty with such projects. pecoie generally have high expectations for improvement in their
.ving conditiens eic. Peopic i affected communities have expressed the following
eapeclatons:

“lore :mvestors (0 be ciiracicd to the communities because of the VRA project.

. Zmoiciment ogportun:iies during construction of the right of way. and also local peopic

1)

oe roITUNICC ¢ mainizin ihe right of way.

~{fecicc communities -+ ithout electricity to be connecled to power. --
= VRATe provide scaith faciiities to affected communities to take care of any eventuaiities.
I, VRA o zrevice sorat @ water for communities whose sources of water will be affectec.

>

Identified Survey Pegs (VRA Pillars) by District

€
4

S MENeNCS eariier. SOme cCmmUNity members have encountered difficulties in identifying line
route pegs (VRA pillars) on the surveyed [iM¥for the RoW. This is due to the fact that the line
route has been overgrown by Tush. However. the peopie managed to identifv some of them as

orescntec oeiow: .

Al GA DISTRICT
AT 00 368, AT /00368, AT 1/00377Q, ATI/00036IN. AT 1/00 378 Q. R
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B) ABURA-ASEBU-KWAMANKESE (AAK) DISTRICT
AT 1/00138, AT 1/00139, AT 1/00136, AT 1/00140

) KOMENDA-EDINA-EGUAFO-ABREM (KEEA) DISTRICT
AT 1/0037. AT 1/0038, AT 1/0036, AT 1/0035, AT 1/0034, AT 2/03/0, AT 2/03/03, AT 2/03/04,
AT 2/03/05, AT 2/03/09/, AT 2/03/10, AT 2/03/11,

D) MFANTSEMAN DISTRICT

AT 1/00157. AT 1/00156, AT 1/00155, AT 1/00152, AT 1/00211A. AT 1/00 158. AT 1/00159,
AT 1/00160. AT 1/00222. AT 1/00196, AT 1/00198, AT 1/00194. AT 1/00195, AT 1/00213, AT
1/00210. AT 1/00209, AT 1/00208. 107 2/042

L) GOMOA DISTRICT
AT 176 1/076. AT 1700255, AT 1/00257. AT 1/00254. AT 1-00232. 166 1/076. AT
100258, AT 1/00256A. AT 1/00316. AT 1/00317, AT 1/00318. AT /00241 I/A. AT
1700243 1A, AT 1/00239 1/A. AT 1700237 1/A. AT 1/00238 i/A. AT 1/00245 1/A, AT
244 1/A. AT 236 I/A. AT 240 1/A. AT 246 1/A. AT 235 VA, AT 234 VALAT
1/00249A. AT 1/00250A. AT 1/00251A, AT 1/00252A. AT1.00252B. 031.2/013.
0301/013. 0281/1012. 0501/013

ta
th

The Existing Coastal Transmission Lines (Tema — Takoradi)

. RA nas operaled iransmission iincs aiong the coastal arcas since the eariy 1960°s. Although the
aronosed AVTL does not run ciose 1o the coast for mest of the route. scctions of the proposed
.ne ' panticulariy in the Yamoransa to Winneba and Ashaiman toTcma sections) run close to and
sarailel with the existing iine. Therefore as pant of the paseiine information. data on the existing
coasial iincs-' has been obtained and presented in the following scction. Furthermore,. it V\.’i”
niorm the discussions following on in Chapter 4 on Operational Imgacts and Mitigation.

" Currently, VRA operates and maintains a total of 488 circuit kilometers of transmission lines
routed along the coastal area stretching froM’ Tema to Takoradi comprising of a total of 707

iowers. About 95% of these towers were constructed in the eariy 1960°s. The rest were

constructed around 1996/97 under the Takoradi Thermal Prorect

Table 3.19: Details of Existing Coastal Transmission Line Segments (Tema — Takoradi)

No. ' Transmission Line section Circuit kilometers. ' No. of Circuits “ No. of Towers
' Takoradi — Takoradi Thermal 13 | 2 ‘ 35
2 ' Takoadi thermal — Cape Coast i 60 z 60
Refast VRA/AVTP/ELS 89
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. No. | Transmission Linc section Circuit kilometers. | No. of Circuits No. of Towers
3 i Cape Coast - Winneba - Mallam 122 2 303
L4 i Mallam — Achimota | 10 2 33
I's | Achimota — Tema (Volta) | 26 3 278

Maintenance activities on these coastal transmission lines have been relatively high compared to
line sections routcd through other areas in the country. This is due to the salt spray in the marine
cnvironment coupicd with the absence of high vc;gexation growth, which could provide a form of
“sercening cffect™ for the transmission iine installations. Maintenance activities undertaken
inciude the {following:

Re-insulation: This activity invoives thae replacement of with rusted metallic components on
majority of the towers. Since the commissioning of the coastal lines in 1965, this acuivity has

ncen undertaken twice. at intervals of about 14 to 16 vears.

Repiacement of Tower Components: _nder a major rehabilitation project. severeiy rusted boils

anc asscmbiics. siruls and cross-arms on the towers were replacec betwecn 995 and 1998,

Painting of Towers and Sccuring of Tower bolts: As pan of the rchabiiitation works notcc
aoove. ali the towers commissioned in 1965 were painted and their bolt and nuts assembiics tack-
weided. The weiding was to comopat acts of vandalism, which had been responsioie for the

coliapse of X towers on the Winneda i0 Achimota section previously.

Trom ine foregoing. it is noled iiat the major challenges to the transmission lines aiong the
ccastai stretch i1s the cxcessive corrosion due 1o the aggressive marine environment.

.mIrovements in corrosion protection wiil be discussed in Chapter 4.
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4 SIGNIFICANT EN\"IRONME‘NTAL IMPACTS AND PROPOSED MITIGATION

it has been established at the Scoping phase thal some environmental effects would occur from
the pre-construction, construction and operation (and maintenance) activities of the 330 KV
Aboadze-Volta Transmission Project (AVTP). These activitics have been described in sufficicnt
detaii in Chapter 2 of this report. This Chapter discusses these impacts and proposes actions (o

mitizate the adverse impacts and enhance the bencfits of the positive aspects.

Mcthodology and Presentation Format
Tapie 4. overieaf. is the Impact Matrix that has been drawn up from the impact assessment.
The information used in the impact identification ana evaiuation have been bascd on:

e Zmvirormental Guidelines and literature review (including EPA Standards)

+  Pupiic anc institutional consuitations

» Eaperence caineg by the Proponents (VRA) and the Consultant (Refast) in carmying out

cimuar Tancar” projects (POTP and various road projects).

T2 M2 W28 SraWE Win e Sroject activities iisted on the vertical axis and the aspects of ihe
Jmhvironment on ine nonizonlal awis. T he interTeiauionship between each project activity and cach
c.ement 0o tne enviroament was then evaiuated 1o arrive at the results indicated in the matrix.

AC 2ISCUSSIONS [THI0oMW 23 Ine matniN,

‘ST jocuses on the consiniciion ang operational activities and thelr impacts. mainiy on the oio-

“rvsicai environmeni.
e Drojeci s enpecied i nave diverse social impacts as it traverses many settiements. Some of
ine aifectec persons nave peen identified deuLing the study and interviewed on various reievant

-~

:ssues (see Annex 3). Par 2 of this chapter discusses these socio/cultural issues.
Finaily. special :ssues of concern reiated to impiementation of the project. such as the EMF
criects. corona discharge and pavment of compensation which require more clarification are

g:scussed in Part 3 under “Special Issues of Concermn™.
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Table 4 1: Impact Identficntion Matodx

VIRV ABOADZE VOL TA TRANSMISSION PROJECT

EIS__IMPACIS AND MILIGATION

Key.: 0  No potential impact o1 not significant

Potentinl effect, expected 1o be less significant
Potential significant adverse impact
Potential significant beneticial impuct
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PART 1

4.1 Potential Pre-construction Impacts and Mitigation

The pre-construction activities to be undertaken for the transmission line project are line route

survey (including tower spotting) and acquisition of the right-of-way (RoW.

* Linc Route Survey - this has been described in detail in scction 2.1 p 11. At sclecied potints

on the route. concrete marking pegs have been installed.

Impacts
The impacts arising from the route survey and reiated activities are those resulting from the
parual cicaring of vegetation inciuding some food and cash crops within a path/line of about

I m wide. This results in loss of income for the afTected {armers.

Juring the consuitations. 2 more significant impact identifiea rom this activity was the
anxicty retated (o uncenainty of the Project scheduic. Some farmers. who nad identificd route
negs instaiied on or close to their farms. claimed they were unadie 10 proceed with further
cuitivaton: not knowing exactly when the project wouid commence and the extent of
nossibie damage !0 tneir crops.

- Mitieation

Zxisting_and avaiiable farm tracks and footpaths shail pe used io provide access for

surveyors. For the Yamoransa to Winneba stretch where the proposed route runs close to the

existing iine. exisung maintenance access routes shall be cieared and used. Destruction of
<rops shall be kept to the barest minimum and owners will te duiy consuited and given

adequate notification prior to any such acfion and compensated {or anv losses.

Prior to commencement the farmers/land owners shall be fullv briefed about the project. time
scneduie and expanse of land to be affected by the project. For example. if they are made

aware that clearing of the RoW is limited to only tall trees that can pose a threat to the line.
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they could maintain cultivation of crops (cspecially perennial, short cycle food crops)

without undue anxiety until the project finally commences.

Acquisition of Right-of-Way - Oncec the line route has been selected, VRA will acquire the
RoW prior to construction of thc transmission line. The VRA Transmission Linc Regulations
(L1 542). defines the various activities (including farming, cultivation and mining), which are

restricted in the RoW [L! 547 scction I(g)(iD)].
e e it —

Impacts

Acquiring the RoW wiil nave ¢ significant impact on the iand ownership and land use in the
area. Any land use activities that are not compatible with the RoW will have to cease or be
removec. During the ficic siudies a number of buildings. farms and community properics
nave been idenufied as [iiing directly within the proposed RoW (sce Annex 3).

Mitigation

The ioss of access 10 1anc anc use under the RoW may be ciassified as a residuai impact. The
“esiriction of access to ine ReW :s necessary for the safety of both the transmission iine and
tne pubiic. LI 347 empowerz VR o restrict access 1o the RoW. however. ine proccss of

“~acguisition of the RoW sxzil o2 czrmied out with due consultations with all stakeholders.

All properiies such as cuiigings. lanas. crops shall be duiv compensaled [or. in accordance
with the-provisions of the iaw al the appropriate replacement vaiues in line with VRA/Land
Valuation -Board procecures. To this end. a property impact report. which identifies all
affected propenties. owners ané estimated prevailing market replacement vajues. is deing

preparec by Refast {or the zuicance of\i&;.

In accordance with international environmental practice. the proposed route shall be diveried

i0 avoid all cultural and reiigious propenties. The list of these propertics nas been prescnted

in the baseline in Tabie 2.2(d) = 31.

RelasvA VTV AVTIVLIS




130 KV ABOADZE-VOLTA TRANSMISSION PROJECT - LIS - IMPACTS AND MITIGATION

Messrs. Construction Pioncers (CP) proposcd a diversion of the linc route to avoid their

quarry site at Eduagyei (sce correspondence in Anncx 5) and this has been addressed by

VRA.

» Impacts on Land usc
In theory, the total land arca to be taken up by the RoW will be approximatcly (40 m x 215 km =
8.6 km") running along a 40 m widc strip over the cntirc proposed 215 km route. The land usc

aiong the proposed route is mainiy agricuitural.

Z-om inc survey results. 281 (62.3%) cf the affecied persons identified are farmers (Tabie 3.14
582 1. Many arc cngaged in cultivation of 2 comoination of food and cash crops (Tabie .15 p

oo
M

“» s vpical of coastal arcas. tne cash crops .ikeiy 10 be affected are mainly coconut (8.6%) and
2aim . 10.8%: the food crops wiii be mosiy plantain. cassava and maize. Some fruit
TiZniabons such as pincappic and oranges may aiso oc affccted.
Seme of tne farms that do not fall within the RoW could still be affecied if the setected routes for
CONSITUCLION 2€CCss nave 10 pass througn incm. However, in such mstances. the impact of ioss of
:3nc use may be only shor term as the (and can be re-used for farming when construction is over
cxzeplilthe road is reguired as ~ermancnt GCSCss SOr mainienance .
™ some instances. construction access roads may benefit some farmers who wouid be able o use
\nese traeks Lo aliow trucks to reach their farms to haul farm produce.

Mitication

The Lands [ Statutory Wavleaves) Act. 1963 (Act 1863 is the law governing the acquisition of
RoW for the transmission line. Section 6 of this Act proviécs for pavment of compensation
‘or such acquisitions. All landowners whose .ands are permanently affected by the project
shall be paid the due compensation for ihe .0ss of use of those portions. The mode of

payment of compensation is discussed under “Special Issues’ in Part 3.
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4.2 Potential Construction Impacts and Mitigation

Construction impacts associated with transmission line projects at any given location are
transicat and of limited duration. The AVTP would take up to 18 months to complete. The main
construction activity of concern has to do with clearing of vegetation. Constructing the
transmission iine involves various levels of vegetation clearing for the different areas and these

re discussced below:

¢ Construction Access Road — The construcuon of the access roads is described in dewail in
~ecuon 2.2 o i3 During consultations with project contractors on the on-going POTP iine.
:ncy :ngicaled hai on the average cach access road would provide for the construction of up
o 7 owcers. This means that for the AVTP. about 40 of such access roads (measuring
aopron. & a1 am). cguivalent to an arca of 0.2 km®. shall be constructed. Reievant

~formaben on enisting access tracks in the project area is as attached in Annex 3.

.mpacls

_JS3 oiIrens gnc .anc use with the attendant ioss of income, are the main impacts arising
-om o Z.zaning inese sceess roads. The contractors indicated that as much as possibie. 2{Tons
orz mace i oveid routemng tarough farmiangs. .

cwanmg o0 swegcizion oad compaction of soiis could icad 1o death  angeor

:soorsoy Cissiacement of some faunai species.
=
Fremoinc nere of sciis encountered. 1t is jikeiy that the clearing of the land (especially ai the

tren sootss and wse of heavy plant and machineny will ioosen the soil and iead to crosion of

e ianc. e g

~oisc and dust gencration will arise from the process of land clearing using machinery.
Noise impacts and changes in air quality are considered 10 be of very limited duration.
mowever impacts from dust could be significant in piaces near streams or water bodies or
s\here the tracks have (o cross these water bodies. there is the possibility of dust particles and

silt comaminating the water and possible siltation due to increased sediment loading. During
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consultations, it was noted that in the past, when such water bodics get silted during

construction, communities downstream are starved of their water sources.

Access roads open up closed arcas and couid cnable unscrupulous persons o enter Lo carry

out illegal/unauthoriscd activitics such as hunting of wildlife (c.g. grasscutier).

Mitication

Loss of land usc has alrcady been discussed under “Acquisition of RoW™. As muca as
~ossiole. access 10 the line route shall be through exisiing access tracks. Construction of new
‘rachs snall be acpt Lo the barest minimum. Aczess roules shall be sclecied in such a way as

‘o minimisc any damage lo farms and crops.

L:fier inc constuchion phasc is over. the roads shall be repianted immediateiy with
appropriale prounc cover. such as fast growing zrasses. io check crosion and reduce sediment
~sroiT. The repianung of erass shall be timeg io coincide with the onsct ¢f the ralny season o

Jnsure (nat the £rass ianves.

The satn of aceess roads snall be sciecied o 2s 10 3vOIC CrossIng Sircams anc oiner waler
socics. Removal of sifcam bank vegewtion shali be avoiged as much as possibie. Scdiment

‘rans or screens snaii ne instalied to controi runod’ ang secimentalion.

“zrmincnouces *“NO ENTRY™, “NO TRESSPASSING™ ctc.) shail be piacea at enimy 10
access roaas. in addition. random security patrols shail be carried out. The Unit Committees
7 ine communities shall be involved in educating the peopie and enforcing these provisions.

Transporting of machinery and equipment to site — Once the access roads are prepared.
‘rucks cauipped with cranes. will be used to transpor: construction machinery. lifling gears

anc tower members/accessories, through the public roads and along the access roads. 1o the

creciing Soints.
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‘Impacts
Transporting heavy machinery through the relatively narrow roads in the rural communitics

poscs risks to traffic and public s;fety.

Trucks moving on the graded access tracks will causc soil compaction and increased
cxposure 10 erosion.

Mitioation

Trucks and macnineny shail display appropriate road safety signals tres {lag and dashing
amper iights). Deliveries siall be made in daviight hours and specds [imited 10 prescribed

saic icveis 1 10-20kpn: cspecially within towns and settiements.

Compaction of soiis ziong tne graded tracks may be reduced by reguiating the number of

£asscs Of Lrucks 10 and {rom ¢ sies.
* Clearing of the tower corridor track - This has becn described in aetai! in section 2.2 5 4.
Sased on 2 manimum wigth of I m. the entire tower corridor rack area (¢ de cieared over tne

213 Kmroute is esumated 10 o2 about 0.645 km-.

Impacts and Mitieation

“MPaCts 2rising [rOm lnUS aLVILy are simiiar to thosc aiscussed for consiructing the accoss
roads siace 1n boin instances the land is completely cicared to leave graded surfaces. The

miuigation.recommendations discussed above are therefore similarly applicable here.

Zxperience gained from many feld Lrigi_has shown that it is not necessary 10 maintain a
graded surface for venicle access. Therefore. re-growth of limited ground cover shall be

encouraged ajong these tracks 10 protect against soil erosion.

Clearing and excavating for tower foundations - This is described in detail in section =.°

P i4. For the estimated 430 towers required by the AVTP. the additional total area 1o be
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cicared for tower foundations is estimated to be about 1.5 ha over the enure length of the
route. Excavation for the foundations will depend on the soil type at the selected spot and

will usually bc between 2 - 3 m deep.

Impacts
Excavating for tower foundations will destabiiise the soil structure and cxpose the soils 1o

crosion. In swampy arcas (Aboadze to Kwasi Kwaa area), therc may be the need to pump out
waler from the excavations and this would further increase crosion {rom surface runofT and

~
N
i

:ncrease sediment Sow nto nzarpy water bodies.

Mitioation

The specifications provide acsign paramcters for three classes of soii nameiy. Type A (poor
soli = swampy arcas). Tyvpe 3 (good soil) and Tyvpe C (unfractured rock).

Thc ground surface at cacn tower site shall be graded to provide drainage away from tne
wower degs. Where necessan (paruiculariy on hillsides). terracing. cribbing or riprap may oe
Jused to proviac protection for tower foundations.

~ -

Clearing the Right-of-Way (RoW) - This 1s aiso described :n aciaii in scction 2.2 0 <
Juring ihe [icid visits. it nas decn obscrved that in practice. this process of “bush ciearing”™ :s
S0RC i 3 veny seiecine manner so as (o do minimal camage o ihe vege@tion cover and
zrops.

lmnacts h
~:canng the RoW zng :ts :mmediate environs of ail tall trees wiil resuit in ioss of closed
canopy and reduction in the numgeg of tree species. Cutting of trees presents

occupational/pubiic safety risks to the workers and farmers in the vicimmy. Falling trees

.respecially iail trees bevond the RoW) will cause extensive damage to vegetation,crops in the

ianding arca.

Some faunal dispiacement/dispersion (especially birds) could resuili from 1o the cutting down

0i some trees. Loss of tree cover would lead to increase evaporation particuiariv of smaii
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strcams/walter bodices.

Mitieation

Removal of tall trees from the RoW is essential and unavoidable for the safery of the power
lincs and may be classified as a residual impact. The baseline studies (3.1.2 Flora. p 25)
indicate that there are not many tall rees in the vegctation zones traversed by the proposed
line route. However, in seiceting the linal r.oulc, care shall be taken to minimisc the numbcer

of trees that will have 1o be cut. Within the reserves. the guidelines of the MOU betwecen

V'RA and the Forest Service Division will be strictly adhered to.

Catting of trees shall be done strictly in line with VRA prescriped safety guidelines; those
‘mvoivec shall be competent workers. The landing arca of {alling trees shall be carefuily
wctecled 1o minimise damage (0 {arms. Adequale warning shall be given to ensure that public

salely is not compromised.
« Lrection of towers ~ his has been sceguateiy deseribed in secton 2.2 9

impacts

The impacts arising from ereciion of towers are maszly reiated 10 occupauonal heaith and

.afeny. Working at heights cou;d zresent hazards io ine climpers and to those on the cround
rom {ailinge aprects. ools <ic.
Working woth cranes and other iifting equipment also present potential injury from broken

vires and iifuing tackic and swinging <sjecs.

‘When erected in place. the towers are quite imposing and in areas near to settlements and at
=Nty into the substations, they create visuai intrusion. During the consultations. some road
users complained that during daylight hours, the new. shining tower members produce a
“oiare” effect as they reflect the suniigat.

% positive impact of erecting the towers :s that they become nesting sites for birds and

crovide perching piatforms. In discussions with the Ghana Wildlife Society, they suggested

Aciast AVTIVANVTPITIS .00
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that bird perching platforms could be incorporatcd into the tower design. Some drivers

interviewed indicated that when driving through the countryside, thc towers serve as
landmarks.

Mitieation

The reievant provisions of the Factories. Offices and Shops Act. 1970(Act 328) and the VRA

Corporate Safety Ruies 1993, shall be applicd at the construction sites. Crancs, lifting gear.

wires ang otner sucn iiems shall be tested and duiy centified.

Ail workers snall oc provided with the nzeessary safels clothing, helmets. boots. ciimbing
ocits cie. rsce Plaie 2.5 p 15) in addition 1o being trained on cvery aspect of the work required
nciucing operation of speciaiised tools and machineny.

Thcimpact of the Tgiare” cffeet is of limited duration. and dulls with time. especially in the
fozsizi emvironment. wnere 2 duil oxide sheen quickiy forms on the tower members.

“ioreover. Juring ine routine mainicnance. the tower members are painted with anti-rust

3

A vy e A ey
Cannl N0 CUIeTin

N gulis e giare.

[

-ne VURA Sgienh muies arovide comprehensive nsiructions precautions on all aspects of the

SO IONEnnL Qroas suen as Forestny work and Ling work.

* Ercctionr of conductors. shicld wires and other accessories (stringing) — this is described
>

inQetan wrsection 2.1 p 6. In certain iocations. the iines will cross power lines. tclephone

\n%S. ran crossings and public roads. The appropriate agencies shall be duly notified and

<onsent ovtained prior Lo stringing. »

Stringing of lines creates impacts on occupational health and safety similar to those discussed
2oove. |n agdition. stringing the iines across public roads and railway lines will require some

lemporary aisruptions 1o traffic.

RCITSLANVTTANVTD LIS . 10)
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Placing of the lincs limits ground and acrial movements in the vicinity of the lines. Lincs can

pose collision hazards 1o birds and low flying aircrafl as well as obstructing road haulage of

tall structures.

Mitieation

All safety precautions prescribed for tower crection shall apply to the stringing. Only skilled
ncrsonnci shall operate the stringing winches. in all cases wnere stringing will cross power
lines. tcicphone lines. public roads ctc. due noufication to appropriate authoritics shall be

Liven,

When stringing across pubiic roads. public safety (of nersons. vehicles cte) shall be assured

\ the usc of expandabic aiuminium scaffoids erectec zt both sides of the road. The wire is

@]
(£}

passed over ine scaffoids 1o provide the necessan Dacd. safe cicarance from the road.
Further protezuion snail be provided by the use of salery nets siung across the scaffoids
oencath :ne :ne. Also iraflic waming signals “SLOW DOWN. LINE STRINGING 1
PROGRESS™ znc similar notices shaii be piacec zienz ihe road and personnel shail ne
assignec 10 marn ine road crossings.

The minimum ciezrance for road crossings shall be Sm and that for rail crossings snali ne
Um.inine v of known or common airerait aciiviss ce.z. around the Michel camp area).
waming- spneres snail be ciamped at intervais on ¢ snicid wire according (o inlcrnationai
standards sor acrodromes issued by ICAQ. The specifications stipulate that the colour shall

e “Iniemational Orange™ and the diameter shall not be jess ihan 600 mm.

Modification works at Aboadze and Tema Switching stations — these modifications. as
outlined in Chapter Z. are mainly civil works invoiving minor rehabilitation. demolition and

extension of existing buildings and erecting line termination structures.

Relasu AVTPYAVTILIS 0z
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Impacts
The impacts arising from these construction activities are mostly similar to those discusscd

above. Dust generation during demoiition and occupational health and safety hazards are
very significant in such situations.

Mitigation .

Safcty provisions of the Factories. Offices and Shops Act, 1970 (Act 328), shail be applied at
construction sites. All workers shail be provided with the relevant safcty clothing and
working z2car. Prior o acmoiition. the arca shall be appropriately barricaded and waming

signais posice.

Dratns rom :he work areas saall be directed to existing drains and preveated from polluting
any nearpy water bodics. All paints and solvents shall be stored in safe and sccure locations.
4ny ianks containing fugis ane oils shall be properiy marked and appropriate waming notices

DOSICC on nem.

3 Opcraton and Maintenance Impacts and Mitigation

Thcoperauion and mainienance o OVerneac ransmission iincs posc various problems that atfec:

‘ne tecanicai nerformance of the svstem itself as weil as creating risks (o the health and safety o

Tl

N e e . e rpepmn ] M
GIC AT WOTACTS SNC 1hT 2CNCa puUdiic.

Operational hazard impacts - these arise from the safety risks associated with transmitting

DOWCT Glong ine overneac conduciors. Although gencrally very rare in well maintained svsiems.

e foliowing arc some of the major hazards that could impact on publicioccupationai health and

safety during the operation of overnead transmission lines:

Dropping of Conductor - 4 “live” conductor could snap and fall to the ground (drop) as a
result of either a mechanicai failure of insulator string on the tower or snapping of the
conductor. The failure of an insulator string could be caused by lightning stroke. rusting of
the insuiator pins or 2 heavy ovbject (passibly a tree), falling on the line. The snapping of a

conauctor couid also be caused by the failure of a conductor joint.
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Thec power system protection provides that the dropping of a conductor would lead to a
ground fault, which would automatically remove the line section involved from service and
this would immediately affect the supply system. Any living object on which a live

conductor falls could sustain severe bums.

Shattering of Insulator Units - insulator units can shatter in service. Shattering of an
insulator unit produces very sharp cdges of the fragmented picces that are normally thrown
about in ail directions from the tower. This is a potential safety risk to persons who would

happen to be passing near by the tower jocations at the time of occurrence.

Collapse of Tower(s) - Tower(s; could fail due to the foliowing reasons:

* Rain/Win¢ Storms
* \andalism of the tower zarts

e _apscs in Maintenance

"he coliapse of towerts) wouid nave the same cffect as cropping of conguciors since ne
coilapsed towerts) themseives normaily fail within the right-of-way .

Coiiapses duc to rainswind storms are not common since :he lines are designed and
consirucled io stand most exireme weatner conditions. During tne over 40 vears of VRA's
‘ransmission line operation anG mainienance activities. the actwork 3as experienced only two
coliapsestaused by rairywind storms.

As discussed in section 3.5 the existing Coastal iine has experienced 3 tower collapses in the

Winneba-Achimota section due 1o acts of¥sndaiism.

Mitigation of Operational hazard impacts

Aithough they occur only rareiy. aimost ail the harmiui effects noted above nave maximum
effect within the immediate vicinity of the lines. It is therefore essential. for the safety of the

public. that the right-of-way is acquired and access 10 it by the public restricted. As is the

=clasVAVTP/AVTP/ELS i 04
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evistng practice. all wowers shall be clearly marked with 2 "DANGER - 330.000 Voits™

signal in red on white background. Plate 4.1 overieaf shows a typical tower warning sign.

WImemr s oneasting VR A Tower
TTesn T 7o 7T NLIoTan Juuses sUCh 2S IgnIning strikes dnc ealreme wing custs ure

Cet O LN Toilacs roewraeroower geqiem caciudes udeguate factor o sarely tnat wakes ne
Tolld L L TJ ~Twols nle lorsigeriuion

/ .

=S - - TUTTCNTTIS v TLLNNeC 4ng emeresncey mazintenance routing 1or (ne ransmission

Y e ES T e e mn TR Theve spail m2 appiied o ine mew ones. Reguar
T el SLTenence e 02 nlorted i eliminale dangers posed by corrogec 2nd wom oul
man eI NP -

Tam ol enegomg VR pizns. improy ements 1or the new line. such 2s the use of anti-then
teners an ine tower members will heir 1o cneck vandalism and its harmiui consequences,
asrmorovementis include fining of bird nesung sites using ziuminium covered steel chield
“iTes 2nCoimproved insuiator matenials. Ligntming normally causes :ne shattering of the
Tsuiators. and accumulated chime or din may also gnve the same resuit. The use of mgh

S MBUIBLOTS By wetl g nenodic wasting 7 the insuiators eliminates this probiem.
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Maintenance impacts - The maintcnance procedures developed by VRA from more than 40
vears of operating the national transmission network, shall be appiied on the new line.

Some aspects of the maintenance activities raise issues of environmental concern such as:

* Maintenance of right-of-way (vcgexaliombuéh clearing)
* Rust treatment and painting of towers

» Occupational safety risks to line matnicnance staff

Conuactors under VRA supervision carry out vegetation controf in the RoW. All wall trees and
scrups within the RoW are cut down by meczanical means. Rust treatment and painting of
towers aiso posc concerns of potential poliutior of ncarpy water bodies. Line mainienance has
occupationai health and safety implications for the swafl. as they have to patrol the usualiv

avergrown tower tracks on foot and climb the tawers (o camy out needed checks and repairs.

Mitigation of Maintenance impacts

As much as possipble painting shail be camed 2t in the ¢rv scasons 10 minimise paint faijure

and suosequent wash/run off into water bodics.

“Vorx safety procedurcs as prescrived in the VR4 Corporate Safcty Rules 1993 and ihe
reievant requirements of the Factories. Qffices ang Shops Act on occupational safety shall be

striety complied with by line maintenance siz:™

* Waste Generation and Management

=1 aspects of the construction and operationa. shases discussed in sections 4.2 p 96 and 4.3
2 02 aoove will result in generation of mainiy soiic waste and these will have to be disposed
T accordinei 7 » : 1 1
i accordingiy. Wastes expecied to be generated from the construction phase includes:
* Vegetation - fclled trees and tree stumps. leaves. under brush. shrubs etc

¢ Packaging materials ~ conductor drums. wood. plastics. metal parts etc

~1quid waste will result from concrete works. Nasning of equipment. handling of fuels. oils

and pumping out water from excavations.
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Wastc gencrated from repair and maintenance of the lines includc:

+ Damaged conductors and cables
« Broken insulators (both glass and porcciain)
« Packaging malerials such as woodcen crates and paper cartons

o Organic wastc from bush clearing

e Rags and waste cloths uscd for clcaning

« Spcciai wastes in the form of cmpty oil and solvent contincers.

41 wasics snzii be stored in areas that are isolated from surface drains. Trees and tree siumps
shall oe catherea together and made available 1o the communities ior usc as fuclwood. Other

‘orms of veoewion wasies shail be piled up at the sites and used for mulch or burnt depending

an ihe situation.

-
N

Cacn grum of e covers approximately X km length. For the 213 am. the wooden drums uscc

107 tne conauciors anc smicid wires will be nearfy 350 units and these wiil constitule sudsianuial

wasie. The rosicanis 0 inc various communitics couid use the Wood {07 carpentny WOTKs 0f eves

28 Srowooc.

1
“ost 0f e non-mew sond wasles shall be disposed of through the public wastc collection
svstem. The melal wasic wili be collected anc soid as scrap to acaicrs.
Special wasies of hazaraous nature (if any). shall be segregated and disposed of by totai

desiruclion The use of emply chemical and oil containers for storage of water shall oe
nronibitec.
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PARTZ

4.4 Socio-Economic/Cultural Impacts and Mitigation

The main impacts of the AVTP project will be on the inhabitants in the scttiements within the
project arca. Ficld studies were conducted to assess those aspects of the socio-economic/cultural

cnvironment that wouid be most impacted by thg project.

The affected communitics are those whose lands and properties fall within the nght-of-way
'RoW) of the proposcd transmission iinc. Within thesc communiues. ne affected persons are
those who claimed ownersnip of the farms/structures that may fall within the RoW. The surveys

have so far identified and intenviewed 451 persons who may be directly affeciec by the project.

The questionnaire used. and the resuits and analysis of the findings of the field survey are
presented in Annex > and Section 3.3 respectively. and form the oasis for the discussions and

2valuanions foilowing.

The main socio-cconomic:cultura Impacts are cxpected {0 arisc irom the acguisition of the RoW
zna subscquent cnforcemen: of tne provisions of 1! 342, which restricis and prohibits various

acuvities within the RoW.

Bascc on information zatnered rom consultations with ine contraclors on ine ongoing POTP
who have aiso obeen :nvoived in several previous VRA transmission iine projecis. it is expected
that the project will take up to '8 months to complete. The main construction campsites would
oe -iocatcd In sciected urban settlements along the proposed roule and the totai workers required

would be about 150-200. Y

* Impacts on Population and Demography

The project is not expected to have any significant agverse impz;cxs on the size of the populations
within the communities. At its peak. the project will require about 200 workers. Out of this
number. 60% -70% is expecied 10 be employed from among the local commurities. The skilled

workers from outside the communities will be about 80 in number.
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The workers will be all maies but their numbers arc such that this would not alter the gender

balance within the communities to any appreciable extent.

The cthnic composition of the affected persons shows that most of them are indigencs of the
affected communitics (Table 3.11 p 81) and this will not be significantly altcred during the

duration of the project impiementation phases.

* lmpacts on Religious/Cultural Resources
The majority of the affecied persons (323 out of 451) are of the Christian faith (Table 3.i3 p §2).

4 numbcr of snrines. sacrec groves and cemeterics have been identified along the proposed line

routc within (e communmitics ang preseated in Table 3.4 (d) p 31.

Mitication
-noanc wainomiemanonz. wnvirenmenial practice. final selection of tower spots shail be made in
LUCT LwaM 2810 2VOIC L. Suniurz. 2nC religious propertics completeiy.

Impacts on Empiovment and Incomes

NC Trorect s ozapeties oo

mrovice Sirect 1ob opportunities for about [ Z0-i40 persons rom inc

L, comm umilier Tnay .. oe UseC mainiy as labourers and fer the main non-specialized tasis

I
A
oy
{:
w
-
(4]
(@]
3
"
33
A

... DT & positive impact on the communities. Some of the peopic wii;

CCUITC aAIS o N ool vinZn st

'S T anin ctuic ead them to other opportunities wnen the project is over.

Juring the obc_ra::onr:r.: Taintenance phase, contractors who will carry out line maintenance
-cgeiation ciearing on cenzil of VRA would empioy some of these peopie and his wouid be an
acditonal oenelll. Apan rom inese direct jobs, the project would aiso create indirect job
opportunities jike food vending and saie of pgt?v items to the workers. which would be taken up

mostiy by women n the commun:tics.

~0ss of crops during :he ang ciearing phase and loss of land use for farming within the RoW

il impact aaverseis on the incemes of the people. With a generally high level of dependency
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(average of 2-10 dependants per househoid, Table 3.12, p 81), any appreciable loss of income

will affect many more persons and possibly entire communities.

Employment created by the project and the incidental indircet jobs created, such as petty trading
and food vending, will help to boost the levels of incomes. This impact, though positive, will -

only be of a rather fimited duration. .

As per Table 3,16, p83. Terms and Conditions of Land Tcnure in Affected Communities).
28.929 of the affectea persons have access (o the land by right of family lineage. 19.29% by
:ana icasc. 3% are 'enants who use the land and share the produce or property on compietion.
and :2.7% have no dciinite arrangement with the land owners. Some (10.93%) have purchased
nc iand outnight wiinle 3.05% have their iand parcels as gifts. Sharecroppers constitute7.2%.
Thus the majority of the affected persons are themsclves not iang owners but users. in cffect, the
‘ana owners would aiso iose their sources of income but not necessarily their emplovment. while

‘he users wouid lose thetr sources ol income and their empioymer.t.

Mitication

~css of income resulting from ioss of crops and :and usc shail e agequatels compensated for.
As much as possipic. ine iarmers shall be assisted tnrougn the District Assemblies. Unit
Comminiees and Traditional Authorities. (0 acquire new iands to resiore the farm income base.
Compensation shali ¢ said prompily at cconomic rates ane shzil nciude provision for loss of
future incomes. In any case. the law coveming compensations prescribes the pavment of
compensation <for crops and’or properties on the iand. as wcli)as for the land iutself. Therefore.
:argely. dotn land owners and land users wouid be appropriateiy compensated.

* Impacts on Public Health and Safety

Some aspects of the construction and operation of the transmission line could affect water

sources in the project area. This would impact adverseiy on the heaith of the people in the
communities. many of whom do not have access 10 safe water sources such as pipe borme water

or boreholes.

Ketasu AVTIVAVTPLS
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A major potential adverse impact on public health and safety ariscs from dangers associated with
the likelihood of scxual interactions between migrant workers and the inhabitants. In the face of
the HIV/AIDS pandcemic, such intcractions arc likcly to resull in the transmission and spread of

the virus.

Another polential adverse impact includc operational problems that couid occur on the live
:ransmussion iincs that have been covered under Section 4.3, The other issuc is that relating Lo the
:ffees of cicctromagnetic ficlds on human health. s is alse discussed in sufficient detail under

“Special issues”

Mitieation

ome mtigation measures for protecting water socies from cifects of construction have alrcady

(s

seen recommended under 4.2, In addition. during site clearing activities. a minimum bufTer of at
cast 20 m rom strcam banks shail be maimained. These wouid sc momitored for strict
-OMrTiancs o cnsure adequale protection of tnese sources of water for the communities. The

Crovisionar ZMP in Chapter 7 (scction 7.3 arso outhines suideiines for pollution prevention.

“MICT IRl be rmpicmented accorgingis .

Hlainaiming sincl adherence to the RoW protection reguitiions s ine dest way of ensuring

“roieziion of the public irom the hazaras ol transmission Lines.

“RA will upaenake an HIV/AIDS Egucationai e Outrcach Programme as pant of its public

‘nlormation campaign. sensitise the peopic in the 2:fected ccmmunities against the spread of the

“angtmic.

4.3 Special Issues of Concern

nis section discusses various issues of concern eiating i che impiementation of the AVTP

nroject. These are issues that require a cicarer uncersianding ‘n order 1o properly evaluate them

ciust VT IANTPTIS
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and the discussion does not follow strictly in the order of impacts and mitigation as used in Parts

i and 2.
The issucs identificd and discussed arc:

Ziccrromagnetic Ficld (EMF) cffects

[ )
e (ompecnsauon 1ssucs .
4.5.1 Licciromacnctic Ficid (EMF) Effects
« Introduction
Curowneraver 3

mavncue Jcids (EMF) (properiy caiies Zieciric and Magnetic hieids) oc

et ey
O e SR T2

0i120¢ 3 nresTnl OF whenever a curent s flowing.

m mature SNUF 2ffecis occur. as in Lichining zad in other phenomena such as the tomner ionis
aurora marcans caused 4y ¢ inleraclion of soiar wing and the canth’s magnelic sl
oudiic clccimicity suppiies were INroguced. man nas el
o

cary L 880s wnen

~ince .ac A
‘mereasings n clecinic ang magnetic feids mat van wih ume (oscillate:. Howener, ¢
Fansmission. Sisiribution and CeNEcraling eCuiDMmeni are hy N0 means the oniy scuree <O oman-
mace ZMIF Suen ‘leias are evervwhere. anc are crzated by wiring CIFCUILS in NOTISS. Nl LGing
<.TTIRIT InZl ore 1nCUCCS 1N WRICT 2R3 23S pipes.
z 1
and cquizmen:. together with clectric aIns anc oiner “2rms
. ¢

2i¢ eicetrical appliances
Te

croduce ZMF. i is aimost impossitle ¢ ave.a mar-mad

oGgenen.

.
rear. 2il

coven the motorear.

magnctic fields. >

Ao N
TSI ORNR N

(Ot~ e
e

Transmission lines and Electromagnetic fields

_ransmussion iines produce ooth clectric and magnetic fields:
there is ¢ voitage - the pressure dehin the iw 0

- a2

z.cairie [ieids are produced whenever
cieciricity. The higher the voltage the stronger the field.

2
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« Magnctic ficids arc produced by current — the quantity of cicetricity flowing. The greater the

current the stronger the fieid.

Over the last two decades, debate has raged on over the impact of clectro-magnetic ficlds (EMF)
on human heaith. Power lines in particular have become a focus for conflicting conclusions.

The Environmental Health Division of the Minnesota Department of Health (USA) has collated
the current available resulls of rescarch into EMF and hcalth carricd out woridwide. The

information is rcadilv availabic at their web sitc www heaith. state. mn.us.

‘n Tapic 4.7 helow. the conclusions from the availabie rescarch information have been duly

summarisec anc presentec. The relevant details are in Annex <.

Tapic <.2 - Summan of Research Findings on EMF and Healtn

No. Research Insutution Country Year Main Conclusions

amenican Phvsicat Society LSA 1995 \o piausibic biophvsical mechamisms !or
nc systemauic rmtiation or promotion of
cancer bv power iinc ficlds have bpeen
:acntified.

- \ationa; Researzn Councl LSATT 1997  The conciusion of the commutice 1s that ine

’ current body of evidence docs not show
inat exposure 1o these ficlds presents a
human heaith nazard.

“Environmental Health EMF cxposures pose any health nsk is

\Nationai instite of Lsa 1999  The scientific evidence suggesting that

- Science . weak. However EMF exposure cannot be
satd to be entircly safe.
< instinute of Eicctricai ang LUSA 1999  There 1s not enough reievant scientific gata |

Elcctronic Engineers -+ ' to eswablish wnether common cxposure to
Engincers in Medicine and ‘ power-frequency  fields  should be
Biology ' considered a hcalth hazard. There s
general agreement that more research is

necded to define safe limits of human -

exposure (o EMF.

" increase the nisk of leukaemia in children.

: N\auonal Radiological UK 2001 |, Laooratory experiments nave provideg no
Protection Board " good evidence that EMF causes cancer. -
- However the possibiiity remains that -

intense prolonged exposure to EMF can :

Keiasu AVTIVAVTIVELS ;
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: : ,

E No. 2 Rescarch institution Coustry Year | Main Conclusions

: l ! |

, 6 | Intcrnational Agency for | | 10 Countnes ’ 2001 | There is no cvidence that EMF s

: + Resecarch on Cancer | US, UK, associated with childhood leukaemia, and
! : | Japan c1c ! | there is no consistent reiationship between
; | EMF and childhood brain tumours.

7 { Heaith Councii of the { Holland | 2001 | 1t is not likely that children (or adults) |
. Nctherlands ! - i t living near to high voltage power lines are |
‘ ' | at risk through exposure to EMF generated |
: . by those lines. !

!
§ capan EMF Reszaren lapan 2001  There is iittle evidence of anv adverse .
Prozram effects from EMF cxposure. Very high

intensity EMF (over 10000 times higner
than real-worid environments) can have
cenain  biological  cffects, which  are |
positive.

Source: Minnesota Department of Health, Environmental Health Division: W\ _heaith state.mn.us

* Potential EMF impacts of the proposed Aboadzc-Volta Transmission Project.

¢ Human health impact

«nine Lignt of ne fincings ~resented in Table 4.2, it is not expected that the proposed 330 NV

~ooudze-Vouna Transmussion Prorect will have any adverse :mpacts on human healtii” During the

Jlcid surveys, ine vanoees community groups were driefed in very simpic terms on the current

cliects inorder 1o ailay their fars.

€

el
‘e

(48]

LaIC O nNOW2CUC 200U

« Fear impact -

fernaps iac most serious 'mpact is that due 1o fear. i.e. the perceived danger of the transmission
.incs. The pubpiic does not generaily undesddend eiectromagnetic fields. They cannot be felt.
tasted. seen. or touched. “iost of the people interviewed were more concerned with eiectrocution
reieetric shocks) and they werc admonished to compiy strictly with the waming signals posted by
VRA on the towers. In some developed countries. the “fear impact” has been known 1o affect

property prices and mobiiise local action against the construction of new transmission iines.

RCISSUAVTI/AVT TS
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e Corona Discharge

Transmission lines are known o experience ‘corona discharge’ and this tends to increase with
the increasing voltage. Since the AVTP is intended 10 operate ultimately at 330,000 volts (much
higher than previous voltages operaled by VRA), it is essential to consider this phenomenon as
an issue of environmental relevance.

Corona is defined as a discharge occurring at the surface of a conductor or between two (2)
conductors of the same transmission line, accompanied by ionisation of the surrounding
atmospnere. Corona s frequeatls iuminous (spark of light) and produces noise of a hissing
cnaracter. Corona is known to produce Ozone. cui this is unswable and reacts quickiy with other
23SCS (Sce Annex =

Jorona :s caused oy :ne cicciric ficid nexi o an object eaceeding the oreakdown vaiue of air.
The siarung voltage or corona s vpicaily 0 KV 'cm radius. This may be lowered by the

oresence of aust. water parucics and sharp cages on the object.

~oronz causes i0ss of power as cnergy is (ost in the discharge process. Corona aiso encourages
sorrosion of tne ne conduclors as e reaciion with the surrounding air sometimes proguces
“ilrous acid (in the presence of acdeauzic moisture -

Corona s aiso Knowr 1o cause racio :nterierencs on radio seis and TV sets in close proximin 1o
J1gh v oilage transmission iines.

The moist eavironment in the coasiai arcas ienas (0 promote corona discharge and thercfore
2veny care shall be taken in the design. construction and operation of the AVTP 10 ensure that
sorona discharge is minimised. This shall be achicved by avoiding sharp edges and ensuring that

adecquale protection is built into the design of@sulators and other power line accessories.

e Effcct on Teieccommunication .

sside from the corona effcct discussec above. resonance from the various frequency harmonics
zenerated from the power line iransmission irequency (50 Hz) are known 1o interfere with some

communication frequencics. Consultations with Ghana Telecom indicated that in most cases this

KetasvAVTP/IAVTP/ELS il
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130 KV ABOARZE-VOLTA TRANSMISSION PROJECT - 11S - IMPACTS AND MITIGATION

does not oceur with VRA transmission lines as they usually run outside the scttiements. The .
problem cncountered by GT is more of induction effect caused by proximity of telephone lines to

ECG’s transmission lines.

However, in view of the potential interference from high voltage transmission lines, VRA adopts
the procedure of ‘transpositioning™ of the conductors (interchanging the individual phases from

tower to tower) along the line route. in order 1o reduce the impedance that causes resonance. The

anuscs arc restored to the original at the termination of the lincs. "‘?
\& T
-~ \W /Q éﬂdf’\ e‘Pg
4.53.2 Pavment of Compensation .l\b <3N\~
? W ‘/O\

‘n the lignt of safeny nisks and other phenomena discussed above, establishing and protecting the
RoW Jor trznsmission unes is essential for the safen of both the lines and the public as a wnoic.
4 maior issuc of concern for the :mpiementation of the project has to do with the pavment of

ompensation or :ands accuired for the RoWw.

*  VRaA Proccaures for acquisition of RoW and payvment of compensation

+ R4 ccaurres .anc for the RoW unger the provisions of the Lands (Statuton Wavieaves) Act.

“0XACt surancine honta River Deveiopment Act (96! Act (46). When the RoW has been

)
[ 9]
-
"1
n
«)
[
e}
(g}
I3
(o]
3
"
1%}
1 3]
"

¢ in piace. tnen the VRA (Transmission Lines Protection) Regulations.

2,a1c8 aciiviies witnin the RoW.

Zoth Acts Jé.:nd 186 provide ihat compensation must be paid to people whose estates or
nieresis are zeversely affectes oy the acquisition of RoW. The procedure for applving for
Tompensaucn s duly outlined in the Lands (Statutory Wayleaves) Regulations. L.l. 334, which
coniains a sampic of the form to be uscd by ‘%icmial applicants. Compensation may be ciaimed
‘or camages caused by survey works as well as damages arising from actual site works.
~dditionaliy. L.i. 346. which is an amendment of L.l 334, cutlimes the procedures for appealing

against compensation awards.

felasy ANTPOANTR
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The Ghana Land Policy, 1999, provides policy guidclines and actions for the various forms of
land use - agricultural, forestry, extractive, human settlement, infrastructure ctc. These are aimed
at achieving sustainable development, i.e. enhancing conservation of environmental quality,

preserving options for the present and future generations and securning human sustenance.

The objectives of the Land Policy that are reicvant to the AVTP projcct are:

» Protection of the rights of landowners

« Payment of fair and adequate compensation for iand acquircd within rcasonabl¢c timc

 Promoung community participation and public awarencss al all lcvels in sustainable land
management.

The supreme iaw of Ghana. the 1992 Constitution of Ghana. under Anticle 20 prescribes that fair

and adeguate compensation shall be paid to all persons afiected by state acquisitions.

The procedures used by VRA to ensure that 2il persons affecied oy the 1ransmission iine project

arc caterec for are as outlined below:

Referencing of ail propertics. doth crozs and bulidings. by officers of the Land Valuation
Board (LVB) to be supervised by Estaic Survevors from VRA.

2. assessment of the vaiues wouid be done by the _\'B and the vaiuation advice forwarded
¢ VRA. -

2. The gssessed report would be velted and correciions effected where necessary 10 ensure
that the amounts are accurate and fair o the Authority. These wouid then be processed
‘or pavment.

4. Offers would be made to the ciaimamgn the basis of the LVB’s advice.

th

Claimants dissatisfied with the offer have 2 right to petition for reconsideration. In this
regard. such claimants are required o submit counter proposals supporied by vaiuation
orepared by private property valuers of their choice.

6. The private valuers™ reports are considered by VRA in conjunction with the LVB 10

ensure that ciaimants are treated fairly.

KetasyAVTIPANVTI/ELS —=
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Where nceessary the dissatisfied victims wouid be invited 10 ncgotiatc and arrive at

~J

acceptabie figures.
8. Where the partics. after all the negotiations, are not satisfied then they can scek redress at

the court,

+ Community concerns

During ihe ficld surveys. many fecars and concerns were expressed by the communities regarding

ioss of .and usc and pavmentnon pavment of compensation. Some of the concerns arc presented

DLiow:
That avaiiaonie .anc for farming will become smaller in size and in some cases the right-
ai-way will spiit scme farmlands.
7. Possibiiny that aiiected persons may not oe adequatcly compensated and may worsen
Jicir poveny siuchion.
2. Tear nal inese wno wiil administer the compensauon may not be {air 10 all affectea
~Trsons.

< _ack Of comsuilaicon with community ieaders in the decision 10 usc their :and for inc

I..Smmuniies 1o ot rgucalec on heaith impiications of the transmission of 2ower througn

e communiiics. i

* Lapcctations of Affecied Communines
—sually with_such projecis. people gencrally have high expectations for improvement in their
“ving cendiuons cte. Peoc:c in affected communities have expressed the foilowing expectations.
‘nough some of them may ce unrealistic:
¢ “lore investors to oe attracted to the communities because of the VRA project.
=. Zmpioyment opporunities during construction of the towers and also locai people (o be
recruiied 1o maintain the right-of-way (bush clearing etc’).

3. Affecied communities without electricity to be connected to power.

.l‘

~'RA to proviae heaith faciiities 1o affected communities to take care of any eventuaiities.

trn

“'RA 10 provide poiable water for communities whose sources of water will be affected.

~CIESLAVTE AVTRLIS 118
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. Comments on the compensation issucs

Currently, VRA pays compensation only for the structures and crops that are deslroycd during
the implerﬁcmation of the project and not for the value of the land afTected (inciuding future land
usc). This is the main issuc of contention of the affected persons, since afier receiving payment
for the actual crops destroved, they can no longer farm frecly within the RoW and therefore

expect to be paid fully for the value of the land to which they have lost access.

As much as possiblc. tnc owners of affected farms will be allowed Lo harvest their maturc crops
oefore the clearing of vegetation for the right-of-way will be done. This wouid go to minimise

:hc compensation vatue tnat VRA wouid have to pay for crops.

For manv of these farmers. delays in pavment of compensation would affect them adversely as
credit faciiinies for such :'armcrs-arc aon-cxistent. Field data gatnered on the AVTP indicate that
about 99 percent of the affecied peopic would prefer their compensation packages in cash terms.
Their major reasons ranged from e replacement buildings aking 00 iong in coming or not
heing 1o their sausfacuor. to therr cesire to seil the property anyway. ang :n the case of farmers.

2 snortcul to therr utlimale odrecuve oi seiling their famm producce.

The same percentage ziso acauiested to the proposed arrangement of 20 per cent down payment
of wic value amounts ana e resi said after iie verification of the rates oy LVB. on condition
:hat their acceptance of the 30 per cent was not going to be wken as iheir acceptance of whatever
vaiue that will come out of the LVB assessment. >

Se far. as part of the Property impact Assessment. 624 farms nave deen identified as being
affected with a total replacement vaive of o 1.691.022.348.00. Tnc buiidings and structures arc

;22 in number with a totwal replacement vaiue #% 4.465.107.992.10 (see Annex 3).
+« Rccommendations for Action

The issue of compensation was discussed in detail during the ZIA of the POTP. The

-ccommendations made then, still appiv in the case of the AVTP as {ollows:

~cIasVAVTP/AVTPLLS 119
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In the light of the concems raised by the communities, and considering the current developments

in participatory approach to resolving social conflicts, the following shall apply:

{. The procedure for payment of compensation for affected persons shall be reviewed to

cnsure that “fair” compensation covers loss of future land use and ihat prices shall reflect
the prevailing market values (economic rates).

2. Since most of the farmers are illiterates. lf)isu'icl Asscembiies. Unit Committees and other
communits-based orranisations shall be invalved in the whoie process to safeguard their
inlerests. '

5 Compensation payments shall be handled promptly 1o aveid impes:ag wnduc hardship on
the rural farmers and also avoid any conflicts with the communiues.

The -rcounrcmcms of the Encrgy Commission for obtaining licence Jor ge-zlopment projects in

‘he energy sector inciude praper title to lands on which the provect :s iz zmented. |n the light

of conflicts arising from the carlicr legisiation on RoWs (Act §§6. Act <€, ... 234, L), 346) and

the Transmussion Lines Protection Regulations (L.1. 342). ihe Exccuinc Szzretan of the Encrg_\'

Commussion 21 the ume of the POTP (Year 2000) deciced :© = ate 3chon iowards

rarmonisation of al} legislation affectng the acquisition of iand for 2acrs sasce wtilities. VRA

2t that ume aiso olfered the necessary cooperation. So far this ras not seer :iTesied. The Energs

Commission has since been re-constituted and they are vet {0 take this ue.

-nul ihe iawg arc changed. VRA would abide by the existing :cgai amangaments procedures in

acquiring and prescrving the RoW for the AVTP.

RelasUANTIAVT I |s ’ 120
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5 MONITORING

Appropriatc monitoring criteria shall be established to verify the predicted impacts of the project

on thc environment and adjust the mitigation measurcs where necessar .

The Project Impiementation Unit shall ensure that monitoring programmes arc instituted and
carricd out to cover the under listed arcas and relé®8nt records shall be kept to ensure compliance

witii sound cnvironmental practices recommended in this report.

The Project Environmental Coordinator shall oversee and report all monitoring activities and

reports to the Director of Environment and Sustainabie Development Depanment (ESDD). VRA

tnrough the Project Engineer.

The monitoring criteria are outlined under the following headings:

Construction Phase

W\ aslc management

*  Operations and Maintenance Phasc
« Socio-cconomic/cultural issues

th

1 Constructional Phase

Transportation

Guicciines provided under scction ]V of the VRA Corporate Safety Rules 1993 conceming
cquipment. motor vehicles and transportation of personnel and materials shall be applied and

closeiv monitored and recorded. These will include monitoring the following activities:

¢ Speed Limits of vehicles

« Trucks conditions and maintenance
e Vchicular accident records

» Vchicic safety signals (flares, wamning lights, refiectors etc)
e Vchicle fuelling procedures

» Vehicle loading/off loading procedures

¢ Vehicle dailv check outs

Refast’VRA/AVTI/EIS
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Driving licenses and permit to drive
First Aid and Firc Extinguishing kit
Civil Works

Activitics to be monitored under civil works shall cover safe working practices in accordance

with VRA Corporate Safety Rules 1963 and Factorics. Offices and Shops Act 1970 (Act 328).

Monitoring criteria shall includc:

Protective clothing and safety working gear (heimets. boots. safety belts etc)
Noise levels (settiements, shrines. cic)

Plant and equipment maintenance

Safety Test - lifting plant gears (wires. hoisting blocks etc.)

Dewatcering operations

Concretc works

Fire patrols (sitc camps

Dust ievels (settlements/watercourses

Vegctation Clearing

Cicaring of vepectation cover ai lower tracks. construction accesses. and right-of-wayv shall be

monitored under the following activities:

n

Tree felling

Cicaring of farms iands

Cicaring of right-of-wa) (vegetation cut only 10 1.25m height)
Clearing of tower corridor track (gradec width 2.5m-3m)
Ciearing access roads (graded width 3.5 - 5 m)

2 Waste Management

Burning of waste bush

Waste water handling

Waslc segregation

Waste dump sites

Disposal of conductor drums
Disposal of metallic waste
Disposal of empty paint containers

Refast/VRAIAVTT/EIS
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5.3 Operations and Maintcnance Phasc

« Routine ground/acrial inspection of lines

e Towers (vandalism. corrosion)

 Insulators and accessorics (damages. replacements)
e Accidents involving lines and structures

» Occupational hazards and accidents

e Accidents affecting pubiic safety

54 Socio-cconomic/cultural issues

« Shrines and Sacred Groves

e Archaeological chance finds

e Jdentifving all affected persons

» Asscssment of compensation

« Pavment of compensation (adcquatc amounts. timely payments)
» Emplovment and job crcation

For archacological chance finds. the procedurcs as outlined in the National Muscum Decrec.
1969. (NLCD 387) will be foliowed. Comprehensive record keeping and documentation shalt be
maintained for the above as proposed in the Provisional Environmental Management Plan in !

Chapter 7.

‘h
h

Wecekly Checklist for Monitoring Activitics

Activity i Frequency | Remarks Responsibic

OfTicer

i Occupational Health ; i i

§

Safety Issues

Environmental compliance

Relasty/VRAJAVTIVTIS , [
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6.4 CONSIDERATION OF ALTERNATIVES

Varnious alternatives to the project have been considered during the projeci-planning phase.

and aiso as @ major component of the EIA process. These have been discussed in sufficient

dciai] below,

6.1 *“No-development™ scenario

-~
As alrcady ndicated in Scction 1.3, the new 330 KV linc is required for cfficient evacuation
of the addiuonal power cxpected to be generated from Aboadze and Effasu by 2003. The new
hine will aiso facilitate interconnection with Nigeria lhfough the existing arrangements with
TogoBenin (CEB) and also to the proposed West Afncan Grid System. Therefore. a “no-
dcveiopmenti” option will interfere with VRA's planned developments and will have adverse

implications on the overall National power supply systems.
6.2 Upgrading cxisting facilities

= possipic allernative lo constructing the new line is to upgrade the existing 16 K\
“oasiiine lowers 10 handle the expected increases. This would pose major problems. in that
tne exisung nctwork has sections that are more than 30 vears old. 1ts conductors arc also of
e 282 mm” AAC (Mistictoe) tvpe. which have become degraded over time and therefore sag

seridusly i jong span sections.
funiner. they have had to be de-rated from 170 MVA 1o 150 MVA. Thus any upgrading of
tne existing linc will require extensive periods of power outage. Without any power

cvacuation from Aboadze. there will be serious stress on the remainder of the national

network. which will be an unacceptable scenariv.
6.3  Altcrnative modecs of transmission

Aside from overhcad transmission, the other alternative mode of transmission that has been

considered is underground transmission. Within the existing VRA network, underground

Kelast' VR AJAVTIVELS
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cabics are used mainly in the NED operational arcas and in limited situations over very short
distances (i.c. linkages to some ECG Buik Supply points).

For the high voltage and the length under consideration on the AVTP (i.c. 330 KV over
approximately 215 km). this option is very expensive. as the underground conductors will
require a high level of msulation. Additionally. the cable route will have to be ducted and the

conductors insulated with oil under pressurc of around 8.5 bar.

Such an underground transmission would enceg@nter scrious constraints at various points

aiong the route. In some places, therc will be the need for the line 10 traverse streams. rivers

and other natural obstacies, which will crcate major problems.

Undcrzround systems require specialized equipment and much longer time for maintenance.
fault detection and repairs. They arc also relatively quite expensive to maintain. All these
factors could mean Jonger periods of power outage in the cvent of faults occurring on the

linc
0.4 Alternative tower design and material

Anotner aliernative considered is the type of material used for the towers and their designs.
Tower structures depend on the level of voltage and capacity on the line. Wood is either used
as single pole towers for up 10 46 KV (c.g. as used by VRA in their NED domestic network
anc extensively by ECG in Ghana for their 33 KV and 11 KV networks) or as “H-frame™
towers for voltages ranging between 46 KV and 230 KV (c.g. in Canada for their 115 KV).
However. for the AVTP which will ultimately transmit power at 330 KV. the best option 1is

sclf-supporting steel lattice towers.

Apart from the need to conserve forests, other constraints with the use of wood include the
height limitations in relation to the required minimum clearance, which will mean much
shorter spans and more towers. Further, wood is susceptible 10 degradation by termite attack
(special chemical treatment required) and by bush fires, which are common in many parts of

Ghana. These could jointly and severally place the line at serious risk.

RefasUVRAJAVIPIEIS
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Concrete 1s another possible alternative matcrial that may be considered in tower design.
Here again. the voltage level and the height requirements for maintaining safe cicarances
between the lines and the ground limit the choice. Concrete has been used in the domestic
ECG nctwork in the form of reinforced concrete poles (using iron rods) for low voltage
transmussion and for street light supports. It has been obscrved that in the harsh coastal
environment. iron corrodes reiatively quicker and the concrete poles become fragile. posing
serious risks 10 the system and to public safety.
«

6.5 Altcrpative routes /

A major component of the ELA 'has been the consideration of the best possible route for the
AVTP. The routc for the new line has becn proposed to run mostiy north and inland of the

coastal area. Deviations have been made in way of major human scttlements such as Weija

and Accra. . ﬂ \

Resulting from this EIA. other diversions of the route shall be made to avoid interfering with L/W

rchigious and cultural properties found along the route.

Considering the various environmental factors discussed carlier in Chapters 3 and 4. and from

the above discussions. it is considered that the AVTP. using stec] towers and running

gencrally along the proposcd routc. with the recommendced diversions. is the best opuon for

the required system reinforcement. |

RefasUVRA/AVTP/ELS
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7 PROVISIONAL ENVIRONMENTAL MANAGEMENT PLAN AND TRAINING

This scction outhines a provisional environmental management pian and identifics training needs.
to cnsure sound environmental practices during the various stages of the project. It discusses and
allocales appropriate resources for nems discussed under mitigation and monitoring. Issucs
relaung 1o traming as well as procedures for the management of unexpected change that will
result by the implementation of the project arc also addressed in this section.

VR4 shali appoint 2 Project Environmental Coordinator who will also scrve on the Project
Implementation Unit with support from the Environment and Sustainable Depantment. to oversee
sile construction activitics and monitor specific environmental criteria. The personnel once

adeguatceiy tramnced shali carm on this assignment into the operational phase of the project.

Thc provisiona! pian discussed i this scction has taken into consideration guidelines provided in
tne JSO 140000 winer geais with Quality Standards associated with the management of the

crvironmer:
-1 Lnvironmental Management Structure

Effecuve 2001 the corporate structure of the VRA provides for 2 Department of Environment

and Sustamabic Deveiopment. headed by a Director.

A Project Environmenta! Team headed by an Environmental Coordinator shall be appointed and
would work undcr the Environment and Sustainable Development Department (Fig. 7.1).

The Project Environmental Tcam (PET) shall be responsibie for all environmental issues at the
prc-constructional and constructional phase -df the ;;roject. Management of thc post
constructional opcrational phase shall be incorporated into the Authority’s Corporatc

Environmental Management Plan, which is presently administered by VRA.
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7.1.1 Qualifications of Project Environmental Personncl

The major environmental specialties associated with the management of clectrical transmission
linc projects such as this arc ecological and social impact assessment. In addition familiarity with

health and safety management would be nccessan.

Personne! with good background in thesc arcas sh#¥bc engaped to form the environmental tcam.

Training of appoinicd environmental staff who constilute this tcam would be necessary 10 mect

these requirements.
7.1.2  Functions of Project Environmental Team.
The functions of the PET shall include:

* Lnsuring projcct compliance with all relevant environmental. social. health and safety

reguiations

 Liaison with all rclevant regulatory bodies and organizations -~ EPA. Factorics Inspectorate.

Encrgy Commission (Inspectorate unit). Foresi Services Division.

+ Formulation and review of environmental and social policies and practices associated with the

projcct.

* Liaison between Environment and Sustainable Development and relevant VRA departments
on all health. environment, safety and social matters connected to the project.
* Assist in the cducation and training of project staffin eni'ironmcntal, social and safety

awarcness.

* Make budgetary provision for project environmental programmes

* Undenaking environmental and social monitoring activities for the project
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7.1.3" Project Environmental Coordinator

The coordinator shall be responsibic for all environmental matters associated with the project. He
shal. be par of the PIU and will work closcly with the project contractors and would report
through the Project Engincer. The Director and stafl of the Environment and Sustainable

Deveiopment Department would ensure that quality service is provided by the coordinator to the

-~

-

PIL.

Tne coordmator should preferably be either an ccologist or a soctologist with a strong
emvironmental background in transmission work or linear projects. Special cnvironmental
raining in ccological and social impact assessment programmes would be necessany for the

sciected candidate who does not have this background.
Tne responsipiiities of the coordinator shall include:

» Moniloring all cnvironmental programmes for pre-construction and construction phases of the

nroject. including those related to bio-physical and socio-ecconomic/cultural componcents.

e Working ciosely with project contractors to ensurc that all monitoring and mitigation
cuidelines reccommended for the project are strictiy adhered 1o during the various phases. This
will inciude following all heath and safety guidelines outlined and foliowing strictly the

Authority 's environmental policy guidelines.

« To organisc aclivities to motivate and maimain the interest of project staff in cnvironmental

1ssues

* To increase project staff awareness of environmental issues through training programmes and

review meetings

e To coordinate investigations on all types of accidents.
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« To conduct cnvironmental audits in accordance with project monitoring guidelings.

« To serve as liaison between project contractors. the Authority and relevant regulatory
agencies.

 To producc cnvironmental reports covering the project

e To work closcly and coordinate cfforts with the EPA and other cnforcement bodics to cnsure
full compliance with all legal and rcgulatory rc%rcmcnls

o To devclop a work plan for the implemcntation ‘ofvlhc'EMP

» To establish and run a reponting sysiem on progress (or othcrwise) in implementing '

muigation measures (including contraciors obligation). training clc.
7.1.4 Projcct Environmental Assistants

Responsibilities of the 2 assistants would be mainiy assisung the project coordinator in his

emironmental dutics. They would repors directly 1o the coordinator.

Appomted personnel for this positior. shoulc have a background in sociology or ccology.
Zxpericnce with environmental work relating to transmission linc project will be uscful.
However. if sclected personnel lack this background. shori-training programmes in this area may

pe organised.
T2 Genceral Health and Safety Procedures

\'RA Hecalth and Safety Ruics (1993) and guidelines provided in the Factories. Offices and
Shops Act. 1970 (Act 328) given below shall be strictly complied with at all stages (pre-
constructional. constructional, operational) of the project. These regulations cover the major
safcty arcas. Further dewils of the two major safety scctions (forestry work and line work)

rclating 1o this project are also outlined below.

« General Safery Rules for workers engaged in construction. operation or maintenance work.
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e Safcty guidclines related to the usc of 1ools and equipment

e  Safety procedures associated with the transportation and of personncl and materials
e Safety precedures in relation o Forestry work.

« Safety procedures relating to Transmission line work.

« Safcty procedures for matcrials handiing, slorag&and disposal

7.2.1 Safetv guidclines for Forestry work

! omme

important guidelines provided in the VRA Corporate Safety Rules 1993 for forestry work (rules

600 1o 615) shall be strictly adhered to. These include:

¢ Protecuon for work

*  Working ncar live conductors

e [Pcrmission to work on pubiic roads and ncarby properties
» Disposal of bush

« Fclling trees

e Rcporting location of forestnn work

« Climbing precautions
7.2.2  Safety Guidclines for Transmission Line work.

Somec of the important safety guidelines (line work) to be followed as per VRA Corporate Safety

rules 1993 (rules 700 to 826) include:

» Transportation and handiing of transmission towers
e Climbing prccautions
e Installation of towers

+ Installing ground rods
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e Stringing. sagging or lowering conductors
e Dc-cnergizing new circuits
e Trimming of trec branches

e General safety rules for work on live lines

- . : -«
.3 Pollution Prevention .
In addition to the safety guidelines relating to health and safery. strict poliution prevention

guidclines shall also be enforced during all phases o the project.

Most pollution incidents arc avoidable if carefu! planning and management procedures arc
instituted. Poliution prevention measures are much morc cheaper to impiement than costly clean
up afier the incident. For the prevention measures to be cffective it is impontant that the

cnvironmental 1cam mus! first be adequately trained 1n pollution prevention for this assignment.

Somc of the imponarn: pollution prevention guidelines to be followed for this project shall
include the following:

-

..3.1 Planning and Preparation

Careful planning can reduce the risk of poliution significantix. As a first step environmental site
mcctings shall be organised between the local EPA officer(s). the project team and contractors

prior to commencement and during construction operations.

7.3.2  Site Offices (Base Camp)

A common cause of pollution is through acts of theft and vandalism. Project site camps/offices
shall be adequately protected by fences and locked accesses where possible. Security personnel

shall be engaged at site offices/yards.
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Care shall be taken to ensure that any contaminated sitc drain water docs not flow into nearby

rivers and strcams.
Fire precautions 10 be observed at site offices shall inciude:

e Provision of adequate and suitable portable fire extinguishers
¢ Adcqualc ventilation for slorage rooms conmininﬁammablc chemicals
« No smoking signals posted at sensitive locations such as fuel storage points

« Handling of flammable liquids by competent personnci oniy

s Rags soaked with flammable liquids shall be stored in metal containers and disposed of safcty

7.3.2 Storagc, Handling and Disposal of Materials / Oils / Chemicals

The Authonin’s Corporate Safery Rules 1993 (section ix) regarding above shall be strictly

adhered ¢ In addition. the following guidelines shall aiso be followed in the handiing of

malcriais. oils and chemicals.

o Materiais shall be stored in an orderly manner and in safe stacks. tiers or piles. Materials shal!
be storeC so as not to obstruct passageways. Where necessary waming signals. lights and

barricades shall be provided.

o Most chemicals used in construction operations such as oils. cement, cleaning materials. and
paint hzve potential poliution hazards. All such materials shall be stored on an impervious

basc within a bund wall 1o contain any spiliages.

e The VRA corporate safety rule (rule 219) concemning the use and handling of toxic and

hazardous material shall be strictly complied with.
e Leaking or empty oil / chemical drums shall be removed from the site and safely disposed

o Contents of all tanks / drums containing chemicals shall be clearly marked.
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 Disposal of all lanks and drums shali be donc safeiy. All contents of tanks/drum's 1o be
disposed shall be emptied and perforated by competent personnel before final safe disposal.
o Fuclling of project cquipment (trucks. bulldozers ctc.) and vehicies may constitute the greatest
spillage risks. This shall bc done in designated arcas with impermeable surfaces located away
from drains or watercourses. Drip travs and spill kits shall be immediately available. Fuc.l
noses and valves shall be regularly checked for lcakages and wear and 1car.
» Emergency spillage procedures shall be cleariy oﬁincd and posted conspicuously. Absorbent
malcrials for containing spillages shall be rcadily available on sitc. These shall inciude

sawdust, sand. ctc.
7.3.4 Concrete Works.

Tne construction of the lower pads and tne minor extensions at the substations involve concrete
works. Concrete and cement arc very aikaline and corrosive and can have serious poliution
impacts on waltercourses. Thereflore ail concrete works shall be so sited and carefully monitored
o ensure that such materiai do not contaminate any strcams and water bodies.

-

.38 Siity Water Discharge.

Construction works In swampy arcas ma) nccessitate dewatering of excavations. Silty water
could also arise from run off from the exposed tower corridor track surfaces, graded access roads

and tne washing of plant and vehicie wheeis.

Tne foilowing guideiines shall be foliowed where necessary to avoid poliution of surface water

sources and damage to river ecosystems:

* When discharging clean water to river courses pumping rates shall be carcfully controlied

. lo avoid disturbing riverbeds and eroding or creating silty river water damage.
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e Where possibic waler entry into excavations shall be prevented by the use of cut-off

ditches.

« The amount of soil stockpiles shall be kept 10 a mintmum.

T4 Waste Disposal.

i or the AVTP. the major sources of waste would ﬁ“from the vegetation clearing activitics. A

common way of bush disposal is by bumming. The following guidelines shall be followed in the

cvent of bush burning.

» Starting of fires shall be governed by local fire regulations
e Permission shall be obtained from relevant local Authorities

* Sitc for bumning shall be chosen so that there is minimum danger 10 surrounding vegetation or

sctlicments

« Burning shall not take place under power or communication lines or at locations wherc smoke

might interfere with road wraffic.

* The firc shall bc completely quenched with watcer or soil afier buming and all necessary sicps

snall bc 1aken to prevent re-ignition and spread.

Other major sources of waste would be packing matcrials such as wood. plastics. metal scraps
eic. Appropriate wasic bins shall be provided at site for collection and disposal through public
waste disposal svstem.

-
‘

.5 Training Programme

A basic training programme, recommended for project management staff and key personnel of
the contractor assigned to the project, in environmental awareness and environmental

management will cover the following:

I. Basic environmental terminology and definitions
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to

Environmental laws, regulations and compliance

)

Ghana EIA procedures (including familiarization with provisions of Environmental

Asscssment Regulations, 1999 (L] 1652)).

Basic elements of Environmental Management Planning

1.

o

Environmental policics

6. Hecalth and Safety policies

7. Impact assessment ~ identification and prcdicfﬁv techniques
§. Mitigation plans

9. Monitoring

10. Environmental audit
7.6 Allocation of Resources for Environmental Management
o cnsurc that mitigation (including compensation). monitoring and training programmes arc
cffectively implemenied.

| “part from the human resources to be made available in 7.1. financial provision would be made
[ | It 15 csiimaied that financial resources for environmental management require up to 1-2 % of the
|

projcct cost. However with an already cstablished environment department in place. the

Authority will make the necessary budgetary provisions 10 cover all the commitments.

Table 7.1 below shows an impact mitigation table. by which project activities, their anticipated

impacts, proposed mitigation measures and their expected net effects are outlined and
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PROPOSED ORGANISATIONAL CHART OF PROJECT ENVIRONMENTAL TEAM

DIRECTOR *Project Director
i Contractor
Environment &

Sustain-

| abie Development Consultant

| ¥ c s

S

M i : T
anager (Environment & Social )L ‘Proicctmnccr
Impact

*Office Enginecrs

*Project Field Technicians

' *Project Valuation
Officers

*Projcct Environmental
Coordmnator
(Environment Assessment
& Audit)

!
—

*Project Environmental l
Assistants '

e Members of VRA Project iImplementation Unit that would co-ordinate with the Contractor/Consultation

Figure 7.1 -
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PROJECT

POTENTIAL

PROPOSED

ACTIVITY ENVIRONMENTAL MITIGATION
IMPACTS LOCATION | MIFASURE (S) MONIHTORING/TOLILOW- | NET
up EFFECTS
PRE-CON- Clearing of Along entire | Vegetation clearing shall be | VRA Project Wil minimise
STRUCTION vegetation for Route | length of kept to the barest minimum. | Implementation Unit vegelation
PHASE. survey. line route Existing and available farm clearing and
tracks and footpaths shall be exposure of
used as access routes for soil surface
SUrVCYOrs.
Impact of RoW B RoW acquisition shall VRA to acquire RoW as Payment of
acquisition on Land involve consultations with per L1542, Compensation
ownership and usc. stakcholders. Compensation | Refast L@ (Environmental | will offset
shall be paid for all Consultants) shall prepate | economic
propertics in the Ro\WV Property Iinpact Report. losses of
excluding land as per the VRA to pay appropriate affected
various Land (Waylcaves) compensation in persons
legislation. ANl cultural and consultation with Lands
religious propertics shall be | Valuation Board.
avoided.
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CONSTRUCTION
PHASE

Refast MRAJAVTP/EIS
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fower sites

Avoiding routing of
construction access roads
through farmlands as much
as possible. Existing and
available farm tracks to he
used as much as possible.
Replanting of access roads
with fast prowing grasses to
check erosion.

Numbet of passes of ttucks
to and fiom site will be
1egulated. Access roads shall
be selected to avoid crossing
streams and water bodics.

Constructional activity shall
be limited to daylight hours
when noise impacts are
minimal,

Warning notices “NO
ENTRY.NO
TRESPASSING™ shall be
placed at entry points of
access roads.

IMtoject Contractor

Project Contractor

A

Project Contractor

PIU/PEU

Minimised
damage to
crops and
hence of
compensation
to be paid by
VRA.
Avoidance of
exposure of
soil surface.

1o minimise
s0il
destabilisation

To minimise
the risk of
accidents

To minimise
the risk of
accidents




CONSTRUCTION
PHASE

Refast ’VRA/AVTP/ELS

Trucks and machinery shall
display appropriate road
safety signals. Safe speed
limits shall be obhserved (10-
20 kph)

Fxisting access tracks shall
he used as much as possible.
Construction of new access
tracks will be kept to a
minimum. Afler
construction, regrowth of
limited ground cover shall be
cncouraged.

Ground surface at tower sites
shall be graded to drain run-
ofT away from tower legs.
Terracing, cribbing or rip-rap
may be used to protect tower
foundations.

Project Contractor

PHVProject Contractor

Project Contiactor 'l

To minimise
the risk of
accidents

T'o minimise
damage to
crops and
vegelation

To avoid
erosion
around tover
legs and
possible
tower
collapse




CONSTRUCTION

Refast MVRA/AVTIP/EIS

Bush cleating shall be
restricted to tower spots only
to ensure minimal damage to
vegelation cover. Pinal
sclection of line route shall
consider minimal number of
trees to be cut. Forestry
Scrvices puidelines shall be
adhered to in forest reserves.
Fover designs to include
nesting sites and perching
platforms for birds.

Strict adherence to safety
precautions as per Factories,
Offices and Shops Act, 1970
(Act 328) and VRA

Corporate Safety Rules 1993,

Appropriate traffic waming
signals such as “SL.OW
DOWN, LINE STRINGING
IN PROGRIESS™ shall be
placed along the road. ICAO
safcly standards-shall be
obscrved ncar the vicinities
of known aircraft activity.

Fotestry Services/
Ptoject Contractor

Project Contractor/ PI1U

A

To mintmise




OPERATION

AND

Dropping of “live” -
Conductors

Shattering of
insulator
units

Collapse of tower

Maintenance of Ro\W

Along entire
length of
linc route

Along cntire

vegetation clearing |

Refast /VRA/AVTPAIS

length  of

Strict adherence to safety
regulations and precautions
as pet Factories, Offices and
Shops Act, 1970 (Act 328)
shall be obscrved at all
construction sites,

Drains leading from work
arcas shall be directed to
cexisting drains to prevent
them polluting nearby water
bodics.

PIU/Project Contractor

PIU/Project Contractor

RoW shall be acquired and
access restricted, Towers
shall be marked
“DANGFIR-30K V™,

Regular routine and
cmergency maintenance of
line route. Improved
insulator materials

tJse of anti-theft fasteners to
check tower vandalism and
its consequences.

To be done only when
necessary

VRA Maltitenance Teanr

VRA Maintenance feam

VRA Maintenance
Team

VRA Maintenance Team

To ensure
workside
safety and
avoid
accidents

To avoid
contamination
of nearby
natural water
bodies

To minimize
possible
effects
ofearthing and
clectrocution,

Minimise
incidence of
insulator
shattering

Avoid theft of
tower
components.

To minimisc
vegetation




MAINTENANCE
PHASE

Refast NRAAVIPATS
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Rust treatment,
painting of Towers

Occupational Safety

risks

Waste generation
from vegetation
clearing and
Packaging matcrials
(solid wastes).

line route

Painting in dry scason to
minimizc paint failure and
run-off into water bodies.

Work Safety procedurcs as
per VRA Corporate Safety
Rulecs 1993 and Act 328.

T1ecs, stumps, cut brush and
conductor drums shall be
made available to the
communities for firewood.
Non-mectal solids will be
disposed of through the
public waste collection
system. Waste cloths used
for clcaning, special wastes
in the form of empty
chemical, oil and solvent
containers. l1azardous wastes
will be segregated and
disposcd by total destruction.
Metal wastc will be sold as
scrap to dealers. Al wastes
will be stored in arcas

143

VRA Maintenance Team

VRA Maintenance l'eam

PMroject Contractor/PIU)

3

clearing and
exposure of
soif surface

Avoid
contamination
of nearby
water bodies

Minimise
risks of
accidents and
injury

Avoid
environmental
degradation




Liquid wastes

Table 7.1  Impact Mitigation Table

Refast /VRA/AVTP/EIS

isolated from surface drains.

Liquids from concrete works,
washing of equipment, fuel,
oil and chemical spills,
pumped-out water from
cxcavations and storm water
will be directed into drains
away from ncarby water
bodics.

Project Coordinator/PIU

e

Avoid
contamination
of nearby
water bodies
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CONSULTATIONS

The EIA process has involved consultations with lacnuﬁcd stakcholders. This section presents a
disclosurc programme the purposc of which is to ensure paricipation of all stakeholders
adcquateh as well as the findings of various public consultations held in connection with the

proposcd Aboadzc-Volta transmission Line Project and with the reievant agencies, NGOs and

the public. “?

8.1 Consultations with District Assemblies
The authorities in the affecied District/Municipal Assemblies were also contacted and briefed
about the project and their concerns and expectations were alsc noted. In particular they all madc
commumcmﬂ 1o assist in the process (including identification of affected persons and properties)

to ensure that the affecicd persons in their Districts were compensated appropriately.

Tablc §.] below 1s a list of the authorities contacted.

Tabic 8.1 List of District Authorities Consulted

" DISTRICT ' NAME POSITION :
l 4 |
" Shama Ahanta East Mctropolian - Ciement Dandori Municipal Coordinating Director ‘
i l\omcnda Eguafo Edina Abirem i Nana S. Ato Arnthur * Distnet Chief Executive l'
District | : :
i Cape Coast Municipal } Solomon Asiedu . Municipal Coordinating Director !
i
- |
Mfantseman District K A Wilson | Distrct Chief Executive
Alfred Ahumah | District Coordinating Director
Frank Necquaye Presiding Member
| Gomoa District Joyce M. Aidoo District Chief Executive
Yaw Adu Asamoah District Coordinating Director
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STRICT NAME POSITION .
sutu Efutu Senyva District i Francis Asarc Boaleng Higher Executive Officer i e
: Joscphine B.B. Danquah Executive Officer !
!
District S.N. A Attoh ! District Chief Executive
* Christina Hammond (Mrs) lTac Pianning Officer |
!
Victor Mensah -« | District Engineer 1
‘ma Municipal Alnaj IMJ Husseni : Municipal Coordinating Director | .
F. Asantc { PRO
‘ f
r
b

N Public Consultations

arious consultauons with the communities concerned were undertaken to brief them about the
‘oposcd projcct and to asceriain their concerns and expectations. Socio-economic surveys were
-ried out among the communitics and these formed parts of the socio-economic baseline data
g 1n Chapter 2.5

summan of the community consultauions is in Annex 3.

3 Concerns Raised

aring the consultations. various concerns raised by the people contacted were noted and

iaressed 1in the EJA. The main concemns raised are discussed below.

Loss of crops and land use

any of the residents in the communities contacted raised concerns about the loss of crops, loss
ingome and loss of land use. They complained about the mode of acquisition of land and the
yment of compensation. They intimated that “under the existing legisiative regime, people
1ose lands arc affected by VRA and other utility projects only receive compensation for lost
ops. or physical structures that need to be destroyed as part of the project implementation. The

ss of land use is not considered in the property evaluation process.

asUVRA/AVTP/ELS 146




KV ABOADZT-VOL TA TRANSMISSION LINI PROJECT = FIS - CONSULTATIONS

8.4  Consultations with Agencies, NGOs and Others

Consultations held with the various rclevant agencies. NGOs and affected organisations are

discussed below.
« Consultations with the Ministry of Encrgy ('I\;OE)

The Ministn was consuited on the Government's gencral policy direction on energy. and how
the proposed AVTP will impact on the energy sector. Mr. Emmanucl Antwi-Darkwa. Director of
Powe: indicated that the status quo indicates a clear picture of national demand for energy far

outweighing supply. This demand is highes: around the highly industrialized areas of Tema and

Accre

in oracr to rectify the imbalance. plans arc far advanced to upgrade Aboadze Thermal Plant 10
increase its output from the current SSOMW to 660MW. This will serve to reduce the shortfall in
the national energy demand. Also. it will reduce dependence on imported power from Cote
Z"jvoire and save the nation some forcign excnange. The AVTP, apart from transmitting power
rom tne Aboadze Thermal Plant to the high-demand arcas of Tema and Accra. will also serve 10
evacuate power to be generated from the gas wrbine barge to be stationed at Effasu, also in the

Western Region to the Volta substation at Temz.

Thus from the point of view of MOE, proposed AVTP will serve to carry out the above outlined

proicctions that are of immensce national imponance.

¢ Consultation with Elcctricity Company Ghana

Discussions were held with the Design Manager of the Electricity Company Ghana, on how the
power 1o be evacuated by the AVTP on completion will impact on their main activity of power
distribution. ECG intimated that it would go to ensure .system stability and enhance reliability of

supply to customers.
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The three main performance indicators of power supply systems would all be positively
cnhanced by the AVTP. Thus. the frequency of power outages would reduce. the duration of
outages will be shortened and the availability of supply to new devclopment areas through the
Sclf Help Cicetrification Project (SHEP) will be cnhanced. The SHEP is also expected o bencfit

somc communitics that lic along or ciose 10 the proposed routc.
s Consultation with Encrgy Commission (EC"t

Tnec Encrgy Commission is the main nauonal agency in charge of energy matters in Ghana. The
Lnergy Commission Act. 1997 (Act 541) vests the Commission with the authority 10 manage all
developments in the energy sector. A meeting was therefore held with the Mr. Francis Gbeday

i Acung Chicfl. Power) of the Commission.

The EC indicated that VRA currently holds only a provisional licence as a'scr\'icc provider in the
cnergy seclor. There is therefore the need for the Authority to complete the necessan
recquirements in order for it to be fully licensed. He further indicated that the AVTP itself has not
atse been registered with the Commuission as required by regulation (sec etter in Annex 51, To

reccave a iicence for the AVTP. the VRA is required to submit the following:

e Rclevant drawings of the proiect
« An Environmental Report approved by EPA

» Documentauion proving acquisition of the land on which the project is to be sitcd. such as

Litic deed/leasc of land.

Prior to thc commencement of the projcci, the VRA is also required to submit a formal
application for registration. and a final EIS approved .by the EPA concludes the list of

requirements the VRA needs to meet. These are being duly handied by the VRA.

It was also noted, the VRA Transmission Line Protection Regulation, 1967 (LI 542) defines
“transmission linc right-of-way™ 1o include the area extending for a distance of fifty feet (50

feet or approximately 16 m) on either side from the centre line of the transmission towers.
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Therefore the law will have to be amended to accommodate the proposed 330 KV AVTP, the
RoW of which is cxpected 10 be 40 metres. The EC intimated that VRA would have 10 cnsure

that this is donc 1o providc for tne protection of the RoW in the project arcas for smooth

implementation and operation of tne AVTP.

e Consultation with Teleccommunication Companies (Ghana Telecom and Scancom)

-
Resonance effects of power frequency ficlds may also affect telccommunication. Electric power
in Ghana 1s provided at ar aliermaung current (AC) with a frequency of 50 Hertz, with a
wavclength  of 5.000 kiiometres. These features have the potential of disrupting
tcleccommunication. VRA takes care of this cffect during stringing by changing the positioning

of the conductors from tower 1o tower (transpositioning).

As rccommendced by the EPA in their comments on the Terms of Reference. Ghana Telecom as a
icicphonc  service provider has been consulted on the effects of transmission lines
cicetromagnctic forces (EMF) on communications. Discussions have been held with the General

Manager. Network Management anc Operations.

Acc.ording to GT. somc overnead 12iephonce lines experience interference from “induction effect™
when they run paraliel anc close to power transmission lines. Generally telephonc lines are
strung in road reservations while \V'RA transmission lines run in the hinterlands. In view of the
vertical separation between telephone lines and the proposed transmission Jines (the towers are
about 40 m high). interference at spots where the two sets of lines cross cach other arc cxpected

10 bc minimal.

*Scancom. a mobile phone network: operator was also consuited on the potential effect of the
transmission linc on their operations. According to Mr. Somenath Ganguly, the Operations
Manager of the company, their systems have been standardised taking all these factors into

consideration. Therefore he does not anticipate any probiems at all from the stringing of the
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330KV linc. adding that simiiar systems arc in usc in other countrics where higher voliages are

in usc. without any probicms.
e Consultation with Construction Pioncers (CP)

CP is a construction company that underiakes qu@'ing aclivitics to provide aggregalc matcrials
for their projects. Once of their quarry sites at Educgyei ncar Elmina in the Central Region lics in
the proposcd RoW.

Consultations have been held with CP regarding the impact of the AVTP on active quarry sites
and the potcntial impact on future expioitation activities. CP requesied that the proposed route be
diveried to avoid their site (see Jenter in Annex 5). VRA Engineering depantment has divenied the

relevant sections of the Jine to avoid the said area.

+ Consultation with Conscrvation International (CI) Ghana

Discussions have been helc with Cl as an environmental NGO concened with biodiversity
conservation an Ghana. Tne Programmes Director. Mr. David G. Kpelic iterated that the
Southerr Marginal/Dry Semi-deciduous forest through which the greater ponion of the
transmission hines passcs is already a much disturbed vegetation zone. Therefore. most of the
original wildlifc spccies. cspecially mammals. have migrated from the area. The remaining oncs
arc hardy species that may not be really affected by the temporary construction activitics of the

transmission lincs or the transmission lines themseives.

Ci however cautioned against extensive disturbance of wetlands and, mangrove areas, the
traditional hunting grounds of the Effutu (Winneba) people, where there are such mammals as
duikers, bushbucks, grasscutiers and green morfkeys. It was recommended that the construction
phasc should be made as short as possible to enable mammals that may drift away because of the
noisc and other activitics to re-establish themsclves afierwards. Regarding birds, especially
migratory ones, particular attention is 10 be paid to their roosting sites and their flyways. Since

the transmission lines do not traverse any forest reserve extensively, and lagunal/wetland areas
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arc not expected to be seriously disturbed. Cl would ratc the AVTP as having minimal impact on

the cnvironment and biodiversity.

e Consultation with Friends of the Earth-Ghana (FOE)

IFOE Ghana as an cnvironmental NGO has been consulted with regard to perecived impacts of
thc AVTP on the natural and environmental resources along the corridor on the line route. The
Programmes Coordinator. George Awudi. affirmed that there are no threaicned or endangered
species within the ccological arcas that the AVTP straddles. ,

Therefore so long as thc wetlands and water bodies are minimally disturbed during the
construction phasc. and vegelation ciearing and soil disturbance are kept 1o the barest minimum.

the AVTP would have minimal impact on environmental and natural resources. especially

wildlife and biodiversity.
» Consultation with Ghana Wildlife Socicty

Ghanza Wildiiic Socicty is an environmental NGO with a focus on wildlifc conservation. Dr.
Erasmus H. Owusu. the Direclor of Conservation Programmes cxpressed concem about the
impact of the project on bird species. Somc bird specics such as the pied crow (Corvus albus)
and the rough wing swallow (Psalidoprocne obscura) that tend 10 have a natural preference for

perching on transmission lines would be exposed to great risks of electrocution.

Also during the construction phasc. it would be cxpected that the mammalian inhabitants might
drift away to thc remaining pockets of forests that are usually characterized by Ceiba species. If
the construction phase is made transient enough, these mammals may come back to re-establish
after construction. They, however, stand the risk of being hunted down by people living within

the outlying communities.

It was recommended that where tali trees are removed to make way for the towers, nesting spots

and roosting sites be provided through the tower designing and engineering for birds. This will
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tend to give the project an cnvironmentally friendly outiook since birds are important bio-

indicators.
« Consultation with Wildlife Division of the Forestry Commission

Consultations have been initiated with the Wildlife Division and their officials. Principal

WHdiife Officer. Erncst Lamptey and Mr. Adu ﬁiah are studying the line route maps. Their

commenis arc vet to be received.
e Consultation with Forest Scrvices Division of the Forestry Commission

Consultations have also been held with the Forest Services Division. The Winneba District office
i< responsible for the Yenku ‘B” and the proposed Apra Hills forest reserves, which are of
reievance 1o the AVTP. A Memorandum of Understanding (MOU) has been prepared o guidc

the harvesting of trees in these rescrves that will be affected by the project.

Consultauons have been held with Mr. K.K. Mensah. the Forest Service Officer at Winneba whe
srovide¢ assistance with informatior. on the proposals 1o create the Apra Hills rescrve (scc
Chapter * p.29). During the ficld survey. hc provided forest guards to accompany the ieam in

cvaluating the forests.

o Consultations with Ghana Muscums and Monuments Board

The law regulating the activities of the Board was consulted regarding chance finds of historical
and archaeological artefacts in the course of vegetation clearing or excavation for erection of the
wransmission towers. The procedures derived from the provisions of the National Museum

Decrec. 1969. (NLCD 387) arc as follows:

Upon the discovery of any such anefact:
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l

The Director of the Ghana Muscums and Monuments Board shall be notified
immcdiately in writing, stating the exact site or location of the item. The ictier shall
include adequatc photographs ol the antiquity.

\'RA shall pecrmit and facilitate such access 10. and inspection of the sie of discoven
as the Dircctor may so require. VRA shall also permit 1o be affixed or applicd thereto,
am scal or identification mark of the Board.

VRA shall not alicr. damage. ocstroyﬁ'rcmovc any antiguity from its original site
without the consent of the Board. If the removal of the item becomes immediately
nccessary for safety or security reasons. the cxact location shall be noted and the
retrieved artefact shall be sent to the custody of the Board.

Through liaising with the Boarc. the lawful owners of the land shall be dulv informed
and where necessany, payment shall bc made by the Board afier due assessment.

Further decisions with respect 1o sitc sampiing. or further excavation shall be at the

jurisdiction cf the Board.
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The proposed route has been choscen so that the proposed line will run along the hinterland of the
coastal arcas 1o avoid settlements and sensitive sites as much as possible. The EIA h:;xs identified
that the proposed project will have some significant impacts mainly on the people residing in the
settlements along the proposcd route. These impacts are related to the acquisition of the RoW.
The acquisition will lcad to loss of farmlands along the 40 m wide reservation required for the
RoW. The loss of farmlands will then lead to loss of income for the affected farmers. This will

be mitigated by payment of fair and adequate compensation.

Aspcects of the construction activities will have some limited impacts on the ecology along the
route but these will be sufficiently mitigated to minimise their effects. Most of the constructional

impacts arc pencrally short term, lasting only for the duration of the source activitics.

There will not be the need for any resettiement of persons for the implementation of the project.
The proposed route has been sclected to avoid the heavily built up areas in the many urban
scitlements along the route. Recommendations have been made for the selection of tower spots

tc be made so as to avoid the religious and cultural properties noted along the line route.

Effective management of the potential environmental impacts and careful monitoring will help to
Keep predicted impacts to tolerable levels. -
. | pﬁég
In the iight of the various considerations and particularly for the future stability and integrity of {
the nationattransmission network and the need to link up with the proposed West African Grid ‘\/-o‘?i,

System. it is recommended that the 330 KV Aboadze-Volta Transmission Line Project should be

nermitted o proceed.
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PROPOSED 330KV COASTLINL TRANSMISSION LING PROJECT - SCOPING RI-PORT

(Annca 1) PROPOSED COASTLINE 330 KV TRANSMISSION LINE PROJECT
ENVIRONMENTAL IMPACT ASSESSMENT STUDY
TERMS OF REFERENCE

Exccutive Summary

- Concise description of proposcd project

- Bricf account of affected environment

- Outlinc of significant impacts and findings
- Main mitigating mcasurcs

- Monitoring/management programme

1.0 Introduction

- Project background and objectives

- Regulatory and Administrative requircments. - all applicable local and intcrnational
regulations and standards relating to the project will be identificd and outlined. Numcrical
standards (where applicable) will be specified in summary tables. This scction will discuss
the relevant policics, their implications and the regulatory conditions that must be considered
for the successful implementation of the project, including the requircments by co-financicrs
(World Bank ctc).

The legal frameworks to be considered have been identified during the Scoping and
cmphasis will be on the Volta River Authority (Transmission Linc Protection)
Regulations. 1967 (L1 342).

- Scope of study - TOR a5 approved by EPA

2.0 Description of the proposcd project

A rcasonably detailed description of the project will be given using maps, figurcs and tables as
necessary and wi}l hiphlight the following:

- Constructional activitics ~ right-of-way and access routes, land clearing and sitc preparation,
tower crection clc.

- Operational activitics ~ commissioning of line, line maintenance, tower maintenance, right-
of-way maintenance. :

3.0 Description of the Bascline environment
The proposcd linc passcs mainly through the coastal scrub. Data relating to the cxisting

environment have been identified during the Scoping and these will be studicd further. The areas
of emphasis will be:

kelast -VRAZIOKV/CT LScoping 33

| 2]




PROPOSED IIOKV COASTLING TRANSMISSION LINE PROJICT ~ SCOPING RI-PORT

3.1 Bio-Physical Environment

i. Flora - dentification of protected specics and conscrvation issucs
i.  Fauna - identification of protected specics and conscrvation issucs
. Water Resourcces o

3.2 Socio-cultural/cconomic Environment
i.  Rchgions and Cullural propertics

n.  listorical resources
. Land tenure and Land ownership

. Land Use

v.  Employment
Vi, Agriculture
vii. Public Health

4.0 Significant Environmental Impacts and Proposcd Mitigation

Some cnvironmental cffects will occur during the construction, opcration and maintcnance
phascs of the project. In the Scoping report the potential impact identification has been donc
using an Impact ldentification Matrix. As far as possible, all the identificd impacts will be
quantificd and asscssed for significance bascd on magnitude, cxtent, duration, reversibility clc.

Somce of the significant impacts arising from the construction will be mainly thosc associated
wiih land clearing which could result in loss of farmlands and crops and dispersal of fauna. All
tall trees within the righi-of-way will also have to be cut 1o prevent them falling on the lines and
this may be regarded as a residual impact. Other issucs arising from construction would include
noisc from machinery. soil erosion, poliution of water sourccs from dust clc.

During the operational phasc, some of the impacts arc likely 1o arisc from issucs rclated to
restriction of access o arcas within the right-of-way and will be mainly of socio-
cconomicscultural significance. In addition, the aspect of the impact of clectromagnetic ficld
cffects produced-by high voltage 330 KV transmission systems will be addressced.

From the assessment of impacts, the necessary mitigation actions will be prescribed and
wherever possible design or implementation will be altered accordingly. lIssucs rcgarding
compensation for loss of crops and land use resulting from right-of-way (RoW) acquisition will
be presented as part of the mitigation.

3.0 Monitoring
An appropriate monitoring programme to detcrmine impacts on the physical, biological and
human cnvironments will also be developed. This programme will be uscd to verify whether
predictions of cnvironmental impacts, developed in the design phasc, arc accurate and that
unforeseen impacts are detected at an early stage,
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6.0 Analysis of Altcrnatives

This scction will present a discussion on all alternative and subscquent designs/options that have
been considered Lo dale.

7.0 Provisional Environmental Management Plan

An Environmental Management System  will be developed as part of the provisional
Emvironmental Management Plan. This will also incorporale a training programmc which will be
implemented for the staff who will be responsible for the construction, opcration and
maintcnance of the linc. Environmental management and training will include the following:

o Proper sloragc/bandling of hazardous matcrials,
» Firc prevention systems,

e General health & salely procedures,

» Monitoring proccdurcs

e Effcctive record-kecping and reporting sysicm.

The ENP will incorporate the foliowing:

2. composition and job description of cnvironmental management tcam.

b, structure of reporting for environmental management tcam and this should be linked with
opcrational and administrative activitics, -

c. traiming and development.

d. paramclers 10 be monitored, c.g. cicctromagnetic force (EMF)

¢. moniloring programme,

{. propecr and adcquatc record keeping,

¢. places to be restricied to unauthorised persons -

8.0 Consultations, Interagency & Public/Non-Governmental Involvement

This scetion will present the findings of all the consultations held in conncction with the
proposed” Coastiinc Transmission Lincs Project with agencics, NGO's and the public. Tht
discussions™will cover the various issucs of concern raised and how they have been addressed in
the EiA.

9.0 Conclusion

This scction will present the main conclusions and recommendations resulting from  the EIA.

Anncxcs: Hlustrative Materials

The Environmental Impact Statcment (EIS) will be illustrated with rclevant photographs, maps,
plans. diagrams and any other illustrative matcrial that would make it casy to appreciate the
content of the EIS.
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ENNVIRONVENT AL IVIPACT ASSESSMENT (E1A)
PRoOp ””".’3 AACEN COASTLINE TRANSMISSION LINE PROJECT, ABOADZE - TEMA

1N

Ve sefer e the Scoping Report submitled on the above proposal to the Agency, m accordance
woabic Dnvoonmenia! Assessment Regulations, 1999 (L1 1652). ;

[ PO T T
Wid OCSH UU..

"*\'iC\\'Cd The nuuchcd addiliona! arcas/issucs have been identificd

You nie aovised to prozeed with the Environmiental Impact Assessment (E1A) for the proposcd
220N ccasthne transmission line project and submit twelve (12) copics of o drafi
Zovirenmentai mpact Siciement (EIS) in linc with L1 1652, It is important that cffective

1
ncic with ail the Districts Assemblies zlong the transmission corridor and
L ZiS sentio the offices of the relevant District Chicl Exccutives.
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Senulnisnais o conswt with the Agency for any further guidance in tiis regard.

D.SUANMLALO,
ZUNECT O OPERATIONS
T AC .;.L;Cg PIVE DIRECTOR
cz. T Hopoutabic Manister, Mimstry of Environment & Science, Accra )
Tiic liongurable hMnisier, Ministry of Energy, Accra
Tie Iaccunve Scerciary, Energy Commission, Accra
Tiie Mumepal Ciuel Exceutive, Tema Municipal Assembly, Tema
“ue netropolitan Chief Executive, Shama Ahanta East Metropolitan Asscmbly, Sckondi
The Regigaal Officer, EPA Greater Acera Region, Amasaman
The Kegional Officer, EPA Weslern Region, Sckondi
e Regronal Officer, EPA Central Region, Cape Coast
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PROPOSED 330KV COASTLINE TRANSMISSION LINE PROJECT, ABOADZE - TEMA

SCOPING REPORT - REVIEW COMMENTS

e Amendiment to legislution

Do soon will amendimants ¢ the right of wey (RoW) reguiation be effected and ils implication

=
(8]
n

Jor e erectifats not done corly cnough (pg. 9)

Ay s aeyemes Vil ias et PR
NSNS CuLmy Sy cnnlaanuon acuviny
. ! A

¥ [ e cuziry snes as well as potential impact of future cxploitation activitics

s Cyvas eyt [P
The fnpactol the ac
!

on the nropesed development shouid be consideied and appropriatcly addressed.

E
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Dmmact of sirineing acuviues on rond usersicrossers should be considered.
-0 SGonUIcalIon O sUSRmE LIS TIVETS
oot Te sthaams end rhere con the project’s right of way (RoW) and how ticy couic be

Ciocoliwln Toznnon: soovics ~rovicers on the effects of high clectromagnetic forces (EMF)
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THIRD COASTLINE FEASIBILITY
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.7 Objective of the Study
Tht objeciive of the study 15 10;

‘ csiabiish tne transmission system reinforcement requircment that will reliably evacuate
power {rom thc 660MW Aboadzc power plant and 125MW Elfasu plant to the major
ioac centres.

+ develop conceplual designs, cost estimales, impiementation plans and preliminary

construclion schedules for the required transmission faciiitics.

2 TING FACILITIES

2.1 Existing Generation Facilities

Tng nycrosiesins miant at Akesombo has six gencrating unils with an instalied capacity of
212 WO Tne secong hydroclectric plant at Kpong, commissioned in 1981 has an instalied
capec iy ol 160 MW making a toial of 1,072 MW.

Tho Suineny has recenily consiructed a 330MW combined cycic thermal planl comprising
23707 NN combushon wrbine units and @ 110 MW sicam lurpine at Aboadze near Takoradi,

Tneolunisin, of lMancs 2nd Encergy in 1998 coniracics Independent Power Producers (IPPs)
.2 consirest own and opcrale generaling facililies 10 the couniry on shorl-term basis to
Uopement geonercusn from the VRA facilities.  Two iPPs, namely AGGREKO and

LN \ seveloped 30MW gencraling plents al Tema. These generating pianis
v ZLZhessz ool el the enc of 1999 and 2000 respecuively.

2.2 ExistingTransmission Facilities

smission sysiem is characierised by e 161kV ioop sening ihe southern part of the
. 161KV radial transmission line {from Kumas: o Boigatanga in the norih.
Tne ex:s::n:':ransmxssic—n system is shown on ihc ailached map of Ghana (Fig. 1). The
enzmissich network consists of 3,670 circuil kilometres ¢ 161 kV transmissicn lincs and 34
[ subsiciicns. Aboul 820 circuit kilomeires of these 161kV {ransmission hines are
currenuy operated &l 34.5 KV, In addilion, a 225 kV single-circuit inter-lic connects the VRA
ctwcrx o the ne:work of Compagnie lvoinenne d'Electricité (CIE) of la Cote d'lvoire at
resica and Abobo respectively. A double circuit 161 kV transmission line from Akosombo
o Lome also connects the VRA network to the network of Comamunuate Electrique du Benin
(CEB) of Togo/Benin,

Electne power is evacualed from the hydroelectric plants of Akosombo and Kpong by eleven
lranzmission ”xrcux.s including the double circuit interconnection with Togo/Benin. Power

Evecuinen cf Power lrom the 660 MW Aboacze plani VRA,ED&C Dcpt.
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al ihe Aboacze power piant s also cvacualcd through live (5) transmission ines
¢ Achimola (Accra), Takoradi and Prestea.

The reaclive power compensation for the VRA transmission syslem is provided by several
capacitor banks, shunt rcaclors and synchronous condenscrs. The capacitor banks are
located at Smeller substation (120 MVAr), Achimota (40MVAr), Kumasi (30MVAr), Tema (10
MVAr) and New Obuasi (10 MVAr). Smaller unils at varipus localions provide reactive power
compensation requircments of the southern loop. .

Four variabie shunt reaclors (8.5 -17 MVAr) used lo miligate high voltages on the tong lightly
loaded radial bnes in the north. These rcaclors arc localcd at Techiman, Tamaice and
Bolgalanga. Two 25MVAr synchronous condensers arc locaied at Prestea.

Evazualion o! Power from the 650 MY/ Abcacze plan! VRA ED&C Depl
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3  PLANNED FACILITIES

3.1 Planned Generation Facilities

In order to meet the increasc in system load demand, the Aboadze plant is bcing cxpanded
lo its ultimale capacily of 660 MW with the construction of another 330 MW combincd cycle
block. As part of the expansion, two {2) 110 MW Combustion Turbine (CT) units were

commissioned in 2000. A 110 MW heat recovery Steam Gcenerator had been scheduled for
commissioning in 2003.

The Akosombo Retrofil Project, which staried in 1892 and suspended in 1993, resumed 1n
November 1299, Apart from the replacement of generalor windings and other cquipment,
runners on all six unils will be replaced. Il is cxpected thal onc unit will be laken out
conscculively for retrofiiling up o the year 2004 when the project will be complcied.

Grana Nalional Petroieum Corporation (GNPC) has recenlly acquired a 125MW barge
mounicd gas-fired power plant al Effasu in the south-western corner ol the country. The
kilasu plant is expecied to come on linc in the year 2006.

VRA and Marathon Power Antares of USA through a joint venture arrangement, is planning lo
gevelcp a 300MW combined cycie piant al Tema scheduled for complelion in 2003/4.

nc Bul Hydroelectric Power Plant, & 400 MW plant in the northwestern pari of the couniry 13

2 commissioned in 2008.

[ S ]

~
e

3.2 Planned Transmission Additions

s -
i

-~ -
Deal. i

Commilled Transmission Developments

The commilied transmission adcilions are:
+ .A second bulk supply point (substation) for the cily of Accra (Accra 2BSP),
expecled to be commissioned in the year 2001. This substation will be supplied

Sy four transmission lines, lwo from Achimola and one cach from Winneba and
Cape Coast.

Evascualion ¢/ Fower lrom the 660 MVY Abcacze plan! . - VRAEDSC Degt.
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The Techiman-Wa lransmission line, insulaled for 161 kV operalion but
operated at 34.5 kV will be upgraded from Techiman lo Sawla and operaled al
161 kV wilth a 161/34.5kV substation at Sawla. The remaining pomon ol this
ne, from Sawia to Wa will still be operated at 34.5 kV.

In order to casure a sccurc and reliable evacualion of 440 MW from the
Aboadze plant, 2 120km 161 kV lransmission linc be constructed from Preslea

to Obuasi by the end o! the year 2000 usmg Toucan twin bundie conductor
(2X%265mm’ ACSR)

lanned Transmission Additions

nec transmussion addiions for the study peried are:

A 775 km 181KV transmission line from Kumasi lo Sunyani lo improve syslem
pcriormance in the norithern seclor in 2004.

Transmission lines for the reliable evacuation ol power from the Bui
hvgroeieciric plant lo be commissioned in 2008. These lines are:

P PR

By '35 km 161kV transmission line of 2x265mm2 ACSR from Bui-
Tesclima-Sunyani and,

z 225-km 161KV lransmission line ol 2x265mm2 ACSR {rom Bui-
T z-Techiman- Kumasi. This line will be lerminated a! the
Xumasi-225P subsiation - & new Sulk Supply Point being planned for

se cily of Kumasi 1o be commissioned in the year 2005.

;alion ¢! Fower from the 660 MW Abcacze plari! . VRAEDSC Depl




5.0 TECHNICAL ANALYSIS

The construclion and operalion of lransmission lings of voltages higher than 161 kV has
been the subject of considerable studies by VRA. The mosl! recent studics ‘include:

« The VRA-CEB-NEPA Interconnectlion Study, conducted by Danish Power Consull in a
joinl venture with SwedPower. The objeclive was to link the NEPA (Nngcna) 330 kV
system with that of CEB (Togo/Benin) and Ghana.

» 330 kV overlay of the VRA Transmission System Study, conducled by Acres International
as part of the Takoradi Thermal Plant Project, and,

« Volia-Lomc Transmission dinc icasibility sludy, conducled by VRA in 1997,

The 332 kV transmission fines have the advaniage of higher power transfer capability and
improvemen:t of sysiem reliability. Other benelits of the 330 kV line include:

« Improvement sysiem angular ang voltage siability.

»  Reducion in ine outage rale ol the system as the operational failurc rate of 330kV
iines 15 aboul hail that of 161kV lhines.

« Rcducuon in ransmission line right of way as 330kV lincs have a larger capacily and
wihoancreltre regure iewer hnes. :

cr luiere inlerconnection with Nigeria ang the development ol the

Zvacucticn of 6600V from Aboadze
.17 20C2 Peakloacd Conditions

These congdilions re..eci exisling generation and transmission systems as well as commitled
anc piennoc fecisiics thal to be commissioned in the year 2002. Case TP-660-02 is the
nolwork singie wne Siagram ier the year 2002 peakload conditions.

Fosulls of the lcaciiow simulations show overioads on the coaslliines cven under normal
cperaling cencitions,-which indicates the inability of the transmission system (including the
reinforced Presiea-Obuasi iine) lo evacuate the full capacity of the two plants (Aboadze and
Elfasu). Itis therefore necessary to-reinforce the Aboadze-Volta transmission line to ensure
reiiable evacualion of 660MW from the Aboadze plan! and 125MW {rom Effasu.

The third cozst line is therefore required o reliably evacuale the high power flows from the
generaling sources in the West to the large load centres in the east.

Svacuslbion ¢! Power from Lhe 663 MV Abcacze plan! . VRAEDSC Depl.




5.1.2 330 kV Third Coastline Reinforcement

The load fiows show that the 330 KV line improves system improves_syslem periormance.
The loading on the existing 161 kV lines is about 90MW while the 330 kV tline carries
236MW. There'is an even power sharing between the 330kV linc and the pardllel 161kV
hnes, and improved system voltages. There is no violalion of the linc loading critcria with
syslem losses of 49MW, ’

This system conliguralion can also support up to 120MW import from the CIE. The capability
o' the system lo impon power from the CIE is however limited by the Elubo-Preslea 225kV
finc. This linc has a capability of carrying about 200MW. However, it carrics aboul 80MW
from the Ellasu plant, limiting power imports {from CIE to 120MW.

The sysiem cannol however withstand critical line conlingencics. The loss of the Preslea-
Couesi ransmission line will result in overload on Preslca-Bogoso linc anc the loss of the
inrc coasiline will overicad the remaining coasliines by about 20% ‘

.3 2006 Pcakload Conditions

generation cxpansion plan for 2006 proposes to construct a 400MW hydroclecliric piant
U with associaled 161kV transmission lines as {ollows:

’ Eu-Tesclima-Sunyani-Kumasi transmission line, and
‘ Bu-Tesclima —Techiman-Kumasi

Sicaoy siale loacdllow for 2006 conditions with the Bui hydroelcclnc plant is s‘\own in CASE

£. Resulls of the lcaciiow simulalions indicale tha!, this generalion development

n signilicant changes to the pattern of power flow. Mos} ol the power g oeneraxed from

5 hvu'o -power plant feeds into the Kumasi substation thus reducing thec fiow o! power
o7 AKosombdO anc Aboadze towards Kumasi.

gr generated from Akosombo {eeds direclly into the Volia substation while most of the
wer gerierated from the Aboadze power plant is fed onto the coasllines towards Achimota
nc 4zcre-ZESP substations. A largé amount of reactive power is drawn into Accra-2bsp
cuctsieiion (aboul 109MVAr) 1r0'n Achimota, resulting in heavy loading and hlgh losses on
~tore-2osp-Achimota line.  Woreover, the voliage al the Accra "BSP subslation is
unaccepiable low. This calls for the installation of a 40 MVAr shunt capacitor bank at Accra-
2BSP substation to minimise the transfer of reactive power between the two subslation and
aisc o improve sysiem voltages. The installation of the shunt capacitor improves system
voiiages with 66MW losses. -

The transmission system cannot withstand the loss of the third coastline, as remaining
coastlines tend to overload by about 30%. This increase in the margin of overload over 2002
conditions can be attributed to the reduced power fiow from Aboadze towards Kumasi. The
etiect of this contingency can however be minimised by generation re-scheduling (i.e. taking
one units out of service at Aboadze/Effasu and increasing generation at Akosombo).

10 :
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5.1.4 2010 Pcakload conditions

For 2010 pcakload conditions, there is heavy power llow on the Achimota-Accra-2BSP
transmission line resulting in 30% overload. There is therefore the need to lermindle the
Achimota-Winncba line at Accra 2BSP. Resulls of sleady stalc loadllow with Achimola-
Winneba line terminated al Accra 28SP shown in CASE TP 660-10 indicale thal power fiows
on the Achimota-Accra-2BSP lines is reduced 1o acceptable levels. "However, unacceptable
vollages arc rcgislered at Kumasi, Konongo and Asawinso as a resull ol recaclive power
deficicncy at these subslations. Insialiation of capacilor banks of various sizes at these
jocations (i.e. Kumasi-10MVAr, Konongo-10MVAr and Konongo-SMVAr) improves the
situation with syslem losses of 62IMW.

The ioss of the third coaslline resulls in over-icacs on the remaining coastiines. Under this
conlimgency, the lcading on the remaining coasliines is increased to 182-192 MW (case-TP-
65C-10-D). The elfect ol this conlingency can however be minimised by gcneration re-
scheduling (i.e. taking one unit out of service al Aboadze/Ellasu and increasing gencralion
cisewhere, such as Akosombo).

.5 2015 Pcakload Conditions

Casc TP-550-15 shows that the lransmission sysiem is capable of suslaining the 2015 ioads
witn E2MW lcsscs.  The voliage i Asawinso and New-Obuasi subslalions is bclow
accepiable iimils requiring further shunt capacitor compensation at these locations. The
svsiem wili however stand all critical conlingencies excep! the loss of the thirc coaslline.

Cii-Peak Conditions .

[RS8

=
~

inCroe

.t
'

ic achieve the objective ¢f esiablishing the transmission syslem requircments for the
vacualicn 3! power from the Aboadze plant, the Aboadze plan! is maintained at maximum
gcneration while Akosombo and other generaling sources are reduced to malch system load

e~y — .
roguirements.

[p)

£.2.1 2002 off-peak Conditions,

During 2002 Cli-peak conditions the system is siill uniformly loaded under normal system
opcration (CASE OFF-660-02). However, overioads occur under conlingencies oi Prestea-
Obuasi and the third Coastline. The loss ol Prestea-Obuasi places 172MW on Prestea-
Sogoso and the loss of the third cozstline places 199 MW on Aboadze-Winneba line.

-t
-t
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SCENARIO 1: 330 KV LINE OPERATED AT 330 KV

7.0 PROJECT SCOPE, COST ESTIMATES AND SCHEDULE

7.1 Project Scope
The project comprises the following:

1) Transmission lines .

Construclion of approximatety 210km of a 330kV iransmission linc using 3x265 sq. mm
ACSR (triple bundle toucan) conductors on lattice stecl towers fitled with two (2) shicld wires
from Aboadzc switchyard 1o the Volta substalion.

D

) Substations

) instaliation of 450MVA, 330/161kV aulc-translormer and cxicnsion of Aboadze
swilchyard

2 installation ©! 450MVA, 330/161kV aulo-lransiormer and cxlension of Volla

Subsialion exiension

(&)

7.2 Project Cost Estimates

Tne tola! cost of the project including contingencies and enginecring is cstimated al about
CSS$ Z7 million. The octailec cost estimales are shown in Tadle 7.1

.3 ProjectIimplementation Schedule

. 15 assumed that the third coastline project would be implemenicd under inlernalional
ccmpelition bidding process. The target commissioning date is 2002.

“ne project cyele is spiil into three mam componenis:

&) Transmission Line.

nsiruclion of the 330KV third ccaslline is expected o siari in January 2007 and end in
larch 2002. Works 1o be covereZ under line construction are Righi O Way acquisition and
.cerance, creclion of tower, ang stringing of conducicrs, shield wires and olher accessories.
b) Substalion Works

Tnese include subsialion civil and electro-mechanical works, supply of translormer and clher
subsiation equipment, erection testing and commissioning at Aboacze and Volla subslalions.
Tnis component is expected lo take thirteen (13) months lo complete

¢) Communication and SCADA

The Communication and SCADA component of the project will involve the upgrade and
modification of the screens and mimic board at the System Control Centre (SCC) at Tema,
ine provision of tele-protection and control systems at Aboadze and Volla substations. This
componen: will take ten (10) months to compiete.

~ detailed project implementation schedule is aitached.

Evazuation of Fower Irom the 660 MY/ Aboadze piant” . VRAED&C Dept.




CNOCIO-LCONOMIC LMPACT ASSESSMENT FOR R4 330 K17 COASTLINE POIER

THRANSMISSION PROJECT

QUESTIONNAIRE FOR PERSONS WITH AFFECTED BUILDING AND LCONOAMIC
ACTHITIES

Quesnonnaire dentification

NGNS OF COMMIUNIIN i
2ohamc ol PIsinich

TR 77 7 Rt

NN O IICTVICN T e e N

Dtle of THICTVICW oot ia e s e et e et e e e et e tetse e
Democripines

SONamcwlrespondento o
S Posion ol respondent in family/inenge....o
Coney ol respondents I. Maic 2. Fomaie

oo .
Wiat s vour age

ISR 6. 437
DI 7. 4852
et S. 53-537
- Tl 9. 58-02
Tl 0. 63 and abore
S\ Lreh region do vou come from?

b Groaw Acom 6. Volia
2ol 7. Upper West
Tonenan 8. Uppci East
- Jaa 9. Brong Ahafo
N TAIH i 0. Northern
PUAC SPOTIN L L e

< Winch rehions do you belong to?
s EHon

2 Chrstinn

Solsiam

= fradimonalicligion

Omer (5peCiiy Vi
T What is your marital status?

Never married
Marnied/consensual relationship
>, Divoreed/separaied
2o Widowed

[




11, What is vour occupation or main sources of income?
12 Hew many members are i vour household (dependunts)...eeeo... e

AFFECTED BUILDING

I3 Who owns the aflected house”

Myself

I

2 FamihLincage
S Parents

4 Children

S Spouse

Orhor rapecatsy

How nan howscholds ive o the house?

P

bl -« 7§

2 e 5010

RN o oi-lz

Other (speciiny

P53 oAr the oecupants ot the house

Yoo Tonants ol

2 Pamibhvylineage members only or non tenants
3 Boeth enms and non-tenants

OV LTI o

PERSONS WITH AFFECTED ECONOMIC ACTIVITIES

CCIne pyvpe o altected aciivite (1es)

Sricanog namemsairnon ol ke m.. L L.

'S “AVho is the onner of the firm? INTERVIEWER. WRITE NAME, SEX AND AGE if
dificrent from respondent) ' :

o]

v+ tiew many people work inthe firm?..

19. Do you pay any thing in the form of rent. commission etc. to any body
for the use of any input/asset c.g. land. premises. tool. cic. for
vour business ? ’ i

I.Yes 2.No

20. I ves. for what input do vou pay. and why?




SOCIO-ECONOMIC IMPACT ASSESSMENT FOR VRA 330 KV COASTLINE POILR
TRANSMISSION PROJECT

QUESTIONNAIRE FOR COMMUNITY LEADER

This questionnaire is meant (o seek opinions of members of the conununities that are 1o he
affected by the above project. The opinions are basically concerned with how wembhers expect
the construction of the Right of Way for the crection of pylons for the above project through
their communities socially, culturally and economically, positively and/or negatively. Members
are therefore enconraged 10 give their candid opinions freely and objectively (o cnuble the
Consultant advise VRA appropriately to caable them execute the project with mininion
negutive npact ay possibic.

Onestonnre ldentificantion

PNOHIC O] COMIIINIL | L L e

Name ol Distrig

SORCON . e
AN PR T . ~
N S TR S NN
NI ATSSATN
AN o AUy e s e
v Loy -._\Dunu~-.. ...............................................................
R T S £ 1 o R .
. N R . e N f-" bl - -~ o
DURRUCIIN R FTU IR NI 2. Female

GONLRAL INFORMATION (M ARENESS,PCLRCEPTION AND APPRECIATION)

©oLicy@ranware of e proposcd power line transmission projeci between

SoCade ane Teoma anal passes through vour communiiy?
Vo Gewo Q8 2 Ne(Ge 1o Q6)

Ci.. iMyou are aware. were you involved in any way in the decision to construct the
Reght of Way through yvour community?

S Vs 2N B
1r. Did you have ans problems with agrecing 1o the decision.?
oY 2. No

vic Gne reason for vour answer in Q1 1b.




i2a. I you were not involved in the decision, would vou have agreed 1o the
decision to have the Right of Way (ROW) through your community i you were consulted?

PYes 2.No
12b Give reason for vour answer in QO.

3 Iy ou were given the opporunity now 1o decide whetiicr or not the ROW should pass through
sour comumuny wivit would be your dectsion and winy ?

»

< v i e i wavs do you eapeet the proposed project 1o benelit youi communiy ]

CSriew manorant s the land eapected to taken for the power transmission hne 1o yow
connnangy T (specific purposes for winch the land serve?

©o o alan cantaanities benedit from the use of the fand andror what 1s produced on the
S e D0V GBS conunenitics benefit froms ihe land?? )

por}

ds may o

sine lancs Gf amy) can b avaiiadle 10r wss by parsons vwhose far
FANSMISSION project.

LAND ONNERSHIP TENURE SYSTEM AND USE

S CNnS VRN paramountay -sioos does tihe commumity s fand fall by custom?

P VGG s the cave-taker (chiefisiool. lineage/family. individual cic.) direetly responsibie lor the
A on dena ed the paramounicy 7

2C.0n wnat erms/conditions are portions of land given out for use in the community?

. Tenants use and share proceeds with-land- owners

3. No speciiic arrangement/ Depends on land-owner and Tenant
<. Property 1o be shared on complction

Other (specify)

I. Tenants pay tor the usc for specified period of time -
-

21. For what purposes are land mosily used in the community?




L Famnng

2. Residential Accommodation

3 Business/idustrial sites/accommodation
< Quarrving

Other (specind

~a

22 What are the mam occupaitons in the communiiy ?

Farmme
Arisan
PLDICCIVE Sanvice
- TiadimgConuncraid

o

CONNITUSaoe

i spaviny

200 N aacsizniticani changes nave you oosenved about the foilowing tor the pist ten yaars.

Lhad OMDTININP GRG control
W lenuie s sl
PRI AT
AN
S W aaladionz Trougint abou these changes”
S- T LD oL aapedt e proposed ROV througs the commuiuiy 1o wilfeet bing

COUDIRANGSs i and owWnersiip ang contro.. ienuie and usc”

INFRASTRUCTURE (SOCIO -ECONOMIC FACILITIES/UTILITIES)

3 Whuch ol the toliowing facilities/utilities do you have in the community?

. Piped waler

2. Llectricity

3. Telephone

. Post office

*. Poiice station.

Quer(specify) ..

£

#




26 Foi how fong have you been enjoying the facilities menuoned in Q 262
Z7.How did you get those facilitics in the community?

28. Do you expeet the proposed ROW 10 allect any ol the faciliies/utifities in the community”
IYes 2. No. ' '

280 ves miennion the specilic facilities/utilitics and how they may be affected.

THSTORICALAESTHETIC AND CULTURAL VALULS

2uas Are there any sites-obyects on the right of way for the proposed  project
i aie preserved’ o be preserved for any historical. religious andior tow: reasons?

v Yos- 2 No

200 oy whai are these sites/obyects. and wiat historical/religious/culiural events do the sies
RTINS

AU Lere are any shrines 1o be affected by the ROW. can they be relocated?

Yo - No

cote shnmes can be refecated. what vites need o be poitormied
0 L relocanon”

Ao tnaie any sies that you consider attractive enougii for tourisim,
oan be atiected by the proposed ROW?

oy 20 NG

S2oU G wie amy sies dor lourist atiraction. what are these sites and whatl makues
dic siescene aitractive?

T
L3}

Arc there any cultural events that attract or has the potential of attracting
lourists 1o the community eg. Festival cic.?

I Yo 2. No.

3= 10 yes. in which ways can the construction of the ROW aficct the events negatively and/or
positiveiy,




EMPLOYMENT
33, What are the jobs/work that people do in the community?

I Farmmg
2 Construction
S.ndustn
4. Trading
S.Public/eivil service
Other (speciiv)

Se0N o e the main employers i the commaniiny 7

v Sch= employment
2 Povate employers
> Government
Oihr (specify )
AT What migmiticant changes have you observed in employment situation
ey the commuuniiy Tor the past ten vears? And what brought about those changes”

S How goorou thnk the proposed project can bring about changes i
cmpioyient siuation in the commumity ?

s PUBLICHEALTH

29 Wihich are the common ilinessces in this community?
v Madanalfever

-~ ricadacne

L2 Bodily pains

r= Stomach probiems

V3 QOthar (speaiih) -

00 What are the causes of thesc illpesses the community?

41 W hat illnesses/diseases do you personally usually suffer from?

42, How do the people treat illnesses/sicknesses in this community?
(Wheie and what do  they usc) -
i. Chemical/Drug store
2. Pharmacy
3. Herbalist/Traditional
<. Hospital/Health Center/Clinic
5. Drug hawkers
Other (specily)
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P e vy RHTL  INVY LG

BUILDING_COMEE

NSATION

",)gr\ 1ol h

REPLACEMENT
PILLARS/DISTANCE AREA VALUE
OWNER o LOCATION ~_FROM ATP (KM) . DESCRIPTION OF PROPERTY (SQ.FT) ¢
\drusu Zakari Kwensi Kwaa Village 34-35 Single storey swish building 260 00 4,914,000 00
- o 15833 - 19833 km 4,914,000.00
L]
Francis Mensah Ayensudo Town T Single storey sandcrele block building (uncompleled) 6,101.00 204,481,116 00
Elder Baah Church of Penlecost Ayensudo Village 't‘_ V": ';:—:_ﬁ_{l__-;')_g__ Single storey bamboo building 936.00 8,373,456 00
Uncla Ackon H/No. A27/2 AyensudoVillnge v | 26883331833 kin _ Single storey swish building 144.00 2,721,600 00
Uncle Ackon H/No. A27/3 Ayensudo Village e Penslock (swish) 35.00 485,100 00
Papa Kweku Mensah Ayensudo Village Single wallle and daub building (kitchen) 132.00 287,595 00
Papa Kweku Mensah Ayensudo Village Panstock (bamboo) 100.00 217,87500
Kweku Gyaka H/No. A28/2 Ayensudo Village - Single storey swish building 143.00 2,342,340 00
Kweku Gyaka H/No. A28/2 Ayensudo Village Penstock uncompleted (bamboo) 156 00 815,724 00
Mena Ekua Enketiaba H/No. A30/2 Ayensudo Village Single storey swish building 314.00 5,143,320.00
Madam Maaml Aba Dede H/No. A/J30A/2  |Ayensudo Village Single landcrete block building 132.00 5,405,400 00
Madam Maami Aba Dede H/No. A/30A/2  |Ayensudo Village Single storey sandcrete block building 708.00 53,524,800 00
Atta Peters H/No. A31A/2 Ayensudo Village Single slorey landcrete block building 723.00 42,512,400.00
Atla Peters H/No. A31A/2 Ayensudo Village Penstock (with bamboo roof) 875.00 9,132,375 00
Kwame Asilfi H/No.A29/2 Ayensudo Village Single storey landcrete block building 156.00 6,388,200 00
Abena Kyintor Ayensudo Village Single storey swish block building 273.00 5,159,700.00
Alom Kwabena H/No. A 58/2 Ayensudo Village Single wattle and daub building (kilchen) 143.00 747.747.00
Kow Awotwey Ayensudw Village Single landcrete block building 132.00 5,405,400.00
Nyame Yadom H/No. 096 Ayensudo Village Single landcrete block building 319.00 13,063,050.00
Opanyin Kweku Awolwey Ayensudo Village Single landcrete block building 654.00 35,708,400.00
Maame Aya Anoa ! Ayensudo Village Single sandcrele block (pigsly) 510.00 14,779,800 00
' [Kobina Nkum Ayensudo Village Single slorey swish building 120.00 2,268,000.00
Kobina Nkum Ayensudo Village Single storey swish building (kitchen) 108.00 1,769,040 00
TOTAL 420,732,438.00
KEEA Sewerage Disposal Sile Atabadze 64 - 69/121 Single storey sandcrele block building (Good) 654.00 51,030,000 00
31833-35363 km )

TOTAL 51,030,000.00
Maobarac Olaba Abura Edukrom Village 133 - 146 Single slorey sandcrele block building {uncompleted) 480.00 12,337,920 00
Ibrahim Sunday Abura Edukrom Village 51-852 - 55.833 km  |Single storey swish building (uncompleted) 451.00 2,898,126.00
{bratim Seidu Abura Edukrom Village Single storey brick building 130.00 4,144,140.00
Koft Nuhu Abura Edukrom Village Single storey brick building 293.00 9,340,254.00
Efua Abokuma Abura Edukrom Village Single storey swish building (delapidated) 240.00 3.931,200.00
Kojo Nisie Abura Edukrom Village Single storey swish building 160.00 3.024,000 00

Prepared By  Messrs PROPICOM
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330KV ABOAUDZE - VOLTA TRANSMISSION LINE PROJECT
BUILDING COMPENSATION

Pagr 2 0l

2 R — DEPRECIATED
REPLACEMENT
PILLARSIDISTANCE AREA VALUE
OWNER .. _LOCATION TROM ATP (KM) DESCRIPTION OF PROPERTY {5Q.FT) ¢

Community Toitel Abuca Eduktom Viliage | T T T {5mgin storey sanderete block building 193.00 15.401.400 00
Kofi Aduy L Abura Edukrom Viilage T T | Single sterey Tandcrele binck building 154 00 6,306,300 00
Uncle Kobina Essoun |Abuta Edukrom Vitage " 77 |Singia slorey landcrele biock building 162 00 6,633,900 00
TOTAL L D 64,017,240.00
Kwame Fynn Asafora | s a57A Single slorey landcrele block building (Fair) 185.00 5.985,000 00
Kobina Ntsiful Asafora o 59856 - 63835 ki [Singla storey landcrete block building (Fair) 234.00 7,035,000 00
Kwame Brebo Asalora Single storey landcrete block buitding (Poor) 100.00 3,990,000 00
Kwesi Adumadzi Asalora o Single slorey sandcrete block building (Uncompleted) 1,227.00 13,650,000.00
Esi Beduah Asalora Single storey bumt brick building (Fair) 859.00 28,875,000.00
Elizabeth Amissah Asalora Single swish building (F air) 385.00 13,755,000.00
Francis Aidoo Asalora Single storey landcrete building (F air) 208.00 5,250,000.00
Kofi Amponsah Asafora Single storey fandcrete building (Fair) 346.00 7,140,000 00
James Kojo Amakye Asalora Single slorey sandcrete block building (Fair) 1,035.00 34,230,000.00
Kobina Dadzie Asafora Single swish building (Fair) 372.00 7,980,000 00
Kolfi Boison Asafora Single storey landcrete building (Fair) 473.00 11,445,000 00
Alaba Kakraba Asalora Single storey swish building (Fair) 154.00 4,515,000.00
N Anthony Tsikwah Asalora Single storey swish building (F air) 712.00 14,794,500 00
Est Esaaba Asafora Single storey sandcrete block building (Good) 2.021.00 227.430,000.00
Kofi Anyanya Asalora Single slorey swish building (Falr) 1,454.00 33,075,000 00

Alaba Alta Asafora L Single storey sandcrete and landcrete building -
! Asafora (Fairly Good) 1,657.00 67,305.000.00
Kofi Nisiful Asafora ' Single storey swish building (Fair) 391.00 10,290,000 00
Bentsil Asafora Single storey swish buitding (Fair) © 324.00 8,925,000.00
TOTAL 505,669,500.00
Yaw Mensah Ewuoyaa Village 195A - 199A S/S Watlle and duab (not rendered) 372.00 6,665,400 00

75838 - 79 842 km

TOTAL 6,665,400.00
Ghana Muslim Mission (H'master's Bung.) |Mankessim 200A - 205A Single storey sandcrete block building (Fairly Good) 593.00 35,175,000.00
Esi Kwakwah Mankessim 79842 . 83.839 km |Single slorey sandcrefe block building (Uncompleted) 1,397.00 43,995,000.00
Joseph K. Taylor Mankessim Single slorey sandcrete block building (Fairly Good) 1,244.00 65,310,000.00
Abayaa Penyin Mankessim Wooden Kiosk (Poor) 75.00 236,250.00
Opanyin Afanyl Mankessimk Single slorey wooden struclure 362.00 6.615,000.00
Siephen Okwan Mankessim Singla slorey sandcrete block building (Good) 5,688.00 245,700,000 00
John Kweku Eyison (Toppers Club) Mankessim Single storey wooden structure 2,388.00 40,950,000.00
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DEPRECIATED

REPLACEMENT
PILLARS/DISTANCE AREA VALUE
OWNER LOCATION FROM ATP (KM) DESCRIPTION OF PROPERTY . (SQ.FT) ¢

Minatex L.T.C. Ltd (LPG Relail Service Stn [Mankessim Singln storey block structure (Good) 103.00 30.870,000 00
Joana Otaboah Mankessim o Single slorey sandcrete block building (Fiarly Good) 1,245.00 69,615,000 00
Dzea Onyim Mankessjm Single storey sandcrete block building (New) 31200 23,310.000.00
Joana Essel Mankessim Single storey sandcrete block building (Good) 1,861.68 110,040,000 00
Kwesl Otseba Mankessim Single storey sandcrete block building (Good) 1,297.00 64,470,000 00
Joseph P. K. Mensah Mankessim Single storey sandcrete block building (Uncompleted) | 2,083.00 107,520,000.00
Joseph Nsodoo Mankessim Single storey sandcrete block building (uncompleted) 3.853.00 112,140,000 00

Mankessim -
Isha Adwoa Menu Mankessim Single slorey sandcrete block buiding and watlle & -

Mankessim duab (Fairly Good) 2,083.00 99,540.000.00
Opanyin Kojo Kyere Mankessim Single storey sandcrete block building (Fair) 746.00 36,225,000 00
Kobina Emintsin Mankessim Single storey sandcrete block building (Fair) 760.00 " 39,165,000.00
C. Koomson Mankessim Single storey sandcrete block building (Uncompleted) 1,501.00 48.615,000.00
Felicia Ahiagbedey Mankessim Single storey sandcrete block building (Good) 2,010.00 305,130,000.00
Madam Gty Forson Mankessim | Single slorey sandcrele block building (Uncompleted) 3,364.75 44,100,000.00
TOTAL ' 1,528,721,250.00
Twelve Apostles Church Kwaakrom Village 206A - 211A Single storey swish buiding 370.00 6,993,000 00
Twelve Apostles Church Kwaakrom Village 83.839 - 87.836 km  |Holy Pulpit 350.00 4,851,000.00
Adwoa Haruna Kwaakrom Village Single storey swish building 180.00 3,175,200 00
Adwoa Haruna Kwaakrom Village Penstock (swish) 140.00 1,940,400.00
Nana Altah Kwaakrom Village Single slorey sandcrete block building 120.00 6,048,000.00
Kweku Ahinakwah Kwaakrom Village Single storey sandcrele block building 130.00 6,552,000 00
Kwame Essoh ' Kwaakrom Village Single storey brick building 240.00 7,197,120.00
Alex Eshon Kwaakrom Village Single storey swish building 140.00 2,646,000.00
Kobina Nisin Kwaakrom Village Single storey landcrete block building 165.00 6,756,750.00
Kwame Essandch H/No. ABLK/53 Kwaakrom Village Single storey swish building 264.00 4,989,600.00
Francis Kwakwah Kwaakrom Village Single storey swish building 168.00 3,175,200 00
TOTAL 54,324,270.00
I1saac Aidoo Ekumfi Ekotsi - 218 - 224 Single storey sandcrete block building (Fair) 2,236.00 93.975.000 00
Amba Oduwa Ekumfi Ekolsi 83.839 - 87.836 km |Single storey sandcrete block building (Fairly Good) 502.00 25,305,000 00
TOTAL 119,280,000.00 |
Kwame Egyir Ankamu 256A - 263A Single storey sandcrete block building (Fair) 1,599.00 58,275,000 00
Thomas Colie Ankamu 111.874 - 115,861 km |Single storey sandcrele block building (Fairly Good) 4.663.3] 153,930,000 00
Kojo Appiah Ankamu " Single storey sandcrete block building (Fair) 1,250.00 55,545,000 00
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PILLARS/DISTANCE AREA VALUE
OWNER ) LOCATION | TROMATP (KM} DESCRIPTION OF PROPERTY (SQ.FT) ¢
Peter Essandoh Aok - Single slorey sandcreln block building 608.00 30,450,000 00
J. K. Odu Ankamu L T Single storeysandcrete biock building 1,327.00 73,605,000 00
TOTAL e 371,805,000.00
Agbega Kofi Domiabra Village 50 - 56 Single storey watlle and daub 223.00 1,404,900 00
23.833 - 27.833km
TOTAL 1,404,900.00
Samuel Biney Polsin Village 308 - 3138 Single slorey sandcrete block building 2,189.00 96,534,900 00
TOTAL 96,534,900.0
¢
Splo Gabra Ekow Musakrom - Potsin Nkwanta 308 - 3188 S/S Odum Building with mass concrete lloors 561.00 24,493,770.00
Spio Gabra Ekow Musakrom - Polsin Nkwanta | 131.845- 135.833 km [Barn - Rafia Palm 465.00 11,193,000 00
Spio Gabra Ekow Musakrom - Polsin Nkwan!a Coop - Odum 600.00 -
TOTAL 35,686,770.00
Mr. Mills ( Emill Farms) Dankyira 368 - 369 Single storey sandcrete block factory building 2,045.00 67,638,375 00
TOTAL 67,638,375.00
]
Joseph Ahwiren ( Osclo) Nsakinaa Village 375 - 377A Single storey sandcrete block building(roofing level) 1,345.00 46,957,312 50
Idrusu Ayala Nsakinaa Viltage 171.851 - 175.840 km |[Single storey sandcrele block building 302.00 15,220,800 00
Unknown (Repd. by Douglas Quaye) Nsakinaa Village Single slorey sandcrete block building({oundation) 2,260.00 45,087,000.00
Unknown Nsakinaa Village Single storey sandcrele block building(roofing level) 195.00 6,807,937.50
Armaalse Argyin Nsakinaa Village Single storey sandcrele block building(roofing level) 3,445.00 101,283,000.00
Auntie Mercy Nsakinaa Village Single storey sandcrele block building 6.041.00 256,893,525.00 |
Auntie Akweley Nsakinaa Village Single storey sandcrete block building 1,124.00 49,5G8,400 00
TOTAL 521,817,975.00
Agbo Deka Pokuase 378 - 383 Single slorey swish building 192.00 4,233,600 00
Kwedwo Alsu Pokuase 179.842 - 183.859 kin |Single storey waltle and daub 90.00 1,512,000 00 ]
Joyce Andoh Pokuase Single storey swish building 393.00 8,665,650 00
Unknown Pokuase Town 378Q - 383 Carpenlary workshop with store 220.35 11,347,350.00
179.842 - 183.859 km

TOTAL 25,758,600.00 |
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" DEPRECIATED

REPLACEMENT
PHLARS/DISTANCE AREA VALUE
e OWNER - L()(‘/}TIOEJ . » _I”_I_{QLA__/iFi(KM) DESCRIPTION OF PROPERTY (SQ.FT) ¢ o
e Y e ——
— B D SN (R _ e S
Nii Karley Joseph Abokabi - Seseme Village 390 - 395 575 Sandcrele biork buldin{roofing & foundation) 360 00 34,694,184 00
Nii Korley Joseph Abokobi - Seseme Village TR B74 191 8BZkm |Waler tank 48.00 -
Henry Kuorno Abokobi - Seseme Village S/S Sanderete building (foundation) 144 00 18,178,440 O(ﬂ
Alex Okunor Abokabi - Seseme Village - SIS Sandcrete building (roofing stage) 1,439.00 112,207,126 50
Naai Abbey Abokobi - Scseme Village T SIS Sandcrele block building (foundation level) 83.85 13,958,367 15
Robert Dowuna Abokobi - Seseme Village ) 5/S Sanderete block building (roofing stage) 825.55 67,846,410 45
Christiana Abbey Abokobi - Sesemn Village | 5/S Sandcrete hiock bullding (roofing stage) 129 60 17.158.596 00
TOTAL 264,043,124.10
N
Community Borehole Pumping pipe Ga - Odurmasce 375 - 3717 Pipe stand 225.00 5,315,625.00
Nii Norley Theo Ga - Odumase 171.851 - 175.840 km |Single storey sandcrele block building(roofing level) 1,623.00 61,349,400.00
Unknown Ga - Odumase Single storey landcrele block building 195.00 7,371,000.00
TOTAL 74,036,025.00
Francis Qkine Odumase Vitlage 375- 377A Single storey sandcrete block building 979.00 49,341,600.00
Community Pumping Pipe Odumase Village 171 - 175 Km Pipe stand 225.00 5,315,625.00
Sonny Asomani Odumase Village Single storey sandcrete block building 3,376.00 127,612,800.00
Kweku Asameni Odumase Village Single storey sandcrete block building 1,224.00 46,267,200 00
Ashie Asomani ' Odumase Village Single storey sandcrete block building 595.00 22,481,000.00
TOTAL 251,028,225.00

-
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Several scientific ( eMF white
committees have been Paper lmg'k,_
convened by the US ‘
( FAQs

Congress, and federal
and international hcalth
BR agencies Lo cvaluale

M EMF hcalth cffects
Bresearch. These
committees have
included researchers with expertise in a wide vartety of disciplincs
(e.g., epidemiology, cellular biology, biostatistics, and rnisk and
exposure assessment). The following are brief descriptions of each
review, followed by the committees' conclusions.
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American_Physicai Society

National Rescarch Council

Navional Institute of Environmental Health Sciences
Institute of Electrical_and Electronics Engineers, Comrattee
on Man and_Radiation

British National Radiological Protection Board

International Agency for Research on Concer

Health Council of the Netherlands

Japan EMF Rescarch Program

American Physical Society (1995)

In 1995 the American Physical Society (APS), wihich s a naticnol professional
organization of US physical scientists, developed a position statement about EMF.

Statement: "Physicists are frequently asked to comment on the potential dangers of
cancer from electromagnetic fields that emanate (rom common power hnes and
electrical appliances. While recognizing that the connection between power line fieids
and cancer is an area of continuing study by research workers in many disciplines in
the United States and abroad, we believe that it 1s possible to make several
observations based on the scientific evidence at this time. We also believe that, in the

. interest of making the best use of the finite resources available for environmental

research and mitigetion, it 1s important for professional organizations to comment on
this i1ssue.

The scientific iterature and the reports of reviews by other panels show no consistent,
significant link between cancer and power line fields. This literature \ncludes ’
epidemiological studies, research on biological systems, and analyses of theoretical
interaction mechanisms. No plausible biophysical mechanisms for the systematic
initiation or promotion of cancer by these power line fields have been identified.
Furthermore, the preponderance of the epidemiological and biophysical/biological
research findings have failed to substantiate those studies which have reported specific
adverse health effects from exposure to such fields. While it 1s iImpuossible to prove that
no deleterious health effects occur from exposure to any environmental factor, it is
necessary to demonstrate a consistent, significant, and causali relationship before one
can conclude that such effects do occur. From this standpoint, the conjectures relating
cancer to power hine fields have not been scientifically substantiated.

1171302
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These unsubstantiated ciaims, however, have gencraled fears of power hines in some
communities, leading to expensive mitigation cfforts and, 1n some cases, Lo icngthy
and divisive court proceedings. The costs of mitigation and hitigation relating to the
power line/cancer connection have risen into the bilitons of doliars and thrcaten to go
much higher. The diversion of these resources to ecliminate a threat which has no
persuasive scientific basis is disturbing to us. More serious environmental problems are
neglected for lack of funding and public attention, and the burden of cost placed on the
American public is incommensurate with risk, if any.”

Gato > wp.

National Research Council (1997)

In 1991 the National Rescarch Councl convened an expert cormnmuttec vath cxperience

in several scientific disciplines. The committee reviewed and evaluated the cxisting
scientific information on the possible effects of exposure to electric and magnetic ficlds
on the incidence of cancer, on reproduction and developmental abnormalities, and on
neurobiologic response, as refiected in learning and behavior. The committee
summarized the following conclusions in their 1997 report, "Possible Health Effects of
Exposure to Residential Electric and Magnetic Ficlds.”

Conclusions: "Based on a comprehensive evaluation of published studics relating to Lhe
effects of power frequency electric and magnetic fields on cells, tissues, and organisms
(including humans), the conclusion of the committee i1s that the current body of
cvidence does not show that exposure to these fieids presents a human health hazard.
Specifically, no conclusive and consistent evidence shows that exposures to residential
electric and magnetic fields produce cancer, adverse neurobehavioral cffects, or

reproductive developmental effects.

The committee reviewed residential exposure levels to electric and magnetic fields,
evaluated the aveilable epidemiologic studies, and examined laboratory investigations
that used ceils, isolated tissues, and animals. At exposure levels well above those
normally encountered in residences, electric and magnetic fields can produce biologic
effects (promotion of bone healing 1s an example), but these effects do not provide a
consistent picture of a relationship between the biological effects of these fields and
health hazards. An association between residential wiring configurations (calied wire
codes) and childhood leukemia persists in multiple studies, although the causative
factor responsible for that statistical association has not been identiicd. No evidence
hinks contemporary measurements of magnetic field levels to childhood leukemia.”

Goto > &,

National Institute of Environmental Health Sciences (1999)

In 1592 the US Congress instructed the National Institute of Envirenmental Health
Sciences (INIEHS) to direct a program of research and analysts to evaluale the potential
for health nisks from EMF exposure. In 1999 the NIEHS released their report, "Health
Effects from Expasure to Power Line Frequency Electric and Magnelic Ficids.”

Conclusions: “The scientific evidence suggesting that ELF [extremely low frequency]
EMIF exposures pose any health risk is weak. The strongest evidence for heallh effects
comes from associations observed in human populations with two forms of cancer:
childhood leukemia and chronic lymphocytic leukemia in occupationally exposed adulis.
\While the support from individual studies is weak, the epidemiological studies
demonstrate, for some methods of measunng exposure, a fairly consistent pattcrn of

FI3/02
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small increased risk with increasing exposure that s somewhat weaker for chronic
lymphocylic lcukemia than for childhood lcukcmia. In contrast, the mechamstic studies
and the animal toxicology hterature fail to demonstrate any consistent pattern across
studies although sporadic findings of biological cffects (including incrcased cancers in
animals) have been reported. No indication of increased leukemias in experimental r
arumals has been observed.

The tack of connection between the human data and the experimental data (animal
and mechanistic) severely complicates the interpretation of these results. The human
data are in the "nght" species, are tied to "real life" exposures and show some
consistency that 1s difficult to ignore. This assessment is tempered by the observation
that given the weak magnitude of these increased risks, some other factor or common
source of ecror could explain these findings. However, no consistent explanation other
than exposure to ELF EMF has been identified.

Epidemiological studies have serious limitation in their ability to demonstrate a cause ‘
and effect relationship whereas laboratory studies, by design, can clearly show that

cause and effect are possible. Virtually all of the laboratory evidence in ammals and

humans and most of the mechanistic work done in cells fail to support a causal

relationship between exposure to ELF EMF at environmental tevels and changes in

biological function or disease status. The lack of consistent, positive findings in arimal

or mechanistic studies weakens the belief Lthat this association is actually due to ELF

EMF, but cannot completely discount the epidemiological findings.

The NIEHS concludes that ELF EMF exposure cannot be recognized at this ime as

cntirely safe because of weak scientific evidence that exposure may pose a leukemia [
hazard. In our opinion, this finding is insufficient to warrant aggressive regulatory

concern. However, because virtually everyone in the United States uses electricity and

therefore is routinely exposed to ELF EMF, passive regulatory action is warranted such

as continued emphasis on educating both the public and the regulated community on

means aimed at reducing exposures. The NIEHS does not believe that other cancers or
non-cancer health outcomes provide sufficient evidence of risk to currently warrant

concern.”

The US Congress directed the National Research Council to conduct a follow-up
evaluation of the NIEHS EMF RAPID Program (NRC, 1999). In 1999, the NRC [
determined that the NIEHS research leaves the 1997 NRC conclusions “essenually

unchanged from thetr mast recent (1997) review.”

Go to > oyp.

Institute of Electrical and Electronics Engineers, Committee on Man
and Radiation (1999)

In 1999 the Institute of Electrical and Electronics Engineers, Engineering in Medicine
and Biology Society convened the Committee on Man and Radiation (COMAR). This
committee included experts on health and safely issucs related Lo clectromagnetic
fields, from power line through microwave frequency ranges. The committee issued a
technical position statement with their conclusions.

Conclusions: "In recent years concerns have been raised about the biological cffects of
exposure to electric and magnetic fields at extremely low frequencies (ELF),
particularly those associated with the distribution and utilization of electric power. In
1989, the Institute of Electrical and Electronics Enginears (1EEE) issued an "Entity
Position Statement” which stated that "there is not enough relevant scientific data to
establish whether common exposurc to power-frequency fields should be considered @
health hazard" and that “there 1s general agreement that more research 1s needed to.
define safe limits of human exposure ta power-frequency fields." After examination of

11/13/02
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rcievant research reports published during the last ten years, COMAR concludes that it

. 1s highly unlikely that heaith problems can be associated with average 24-hour ficid
exposure to power frequency magnetic fields of less than 1 microT (10 mG). Good
laboratory evidence shows that magnetic fields 100 to 10,000 times higher than this
level, either ELF sinusotdal or pulsed, can induce a variety of biological effects,
including beneficial health effects such as bone or tissue healing. Many of the reports
of effects of weaker fields should be considered preliminary, as some observations
have not been reproduced in different laboratories, while others, observed in cells,
have not been clearly connected to effects in intact animals. Also, the means of
interaction of low-level ELF fields with cells, tissues or laboratory animals is not fully
understood; therefore the health impacts of such weak fields on intact animals and
humans, if any, cannot be predicted or explained. Further research 1s needed Lo
confirm or negate reports of effects of weak fields, and to determine mechanisms and
relevance of these effects to actual heaith hazards. Continued study in this complicated
area will enhance our understanding of biological systems, as well as help 1dentify
levels and types of ELF cxposure that may be deleterious t6 human hcalth.”

Go to > top.

British National Radiological Protection Board (Advisory Group on Non-
Ionizing Radiation) (2001)

In March 2001, the British National Radiological Protection Board , Advisory Group on
Non-lonizing Radiation, conducted an extensive review of the EMF rescarch. The group
was chaired by Sir Richard Doll, who is a world recognized expert in cancer research

and epidemioclogy.

Conclusions: "Laboratory experiments have provided no good evidence that extremely
low frequency electromagnetic fields are capable of producing cancer, nor do human
epidemiological studies suggest that they cause cancer in general. There is, however,
some epidemiological evidence that prolonged exposure to higher levels of power
frequency magnetic fields is associated with a small risk of leukaemia in children. In
practice, such levels of exposure are seldom encountered by the general public in the
UK [United Kingdom). In the absence of clear evidence of a carcinogenic effect in
adults, or of a plausible explanation from experiments on animals or isolated cells, the
epidermiological evidence 1s currently not strong enough to justify a firm conclusion
that such fields cause leukaemia in children. Unless, however, further research
indicates that the finding is due to chance or some currently unrecognized artifact, the
possibility remains that intense and prolonged exposures to magnetic fields can
increase the risk of ieukermia in children.”

Go to > gp.
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International Agency for Research on Cancer (2001)

e In June 2001, the International Agency for
Research on Cancer convened a meeting
of 21 scientific experts from 10 countries
to evaluate possible carcinogenic hazards
to humans from exposures to EMF.

Conclusions: "Since the first report
suggesting an association between residential electric and magnetic fields and
childhood cancer, notably leukemia, was published in 1979, dozens of studies have
examined this association. Overall, for the vast majority of chiidren who are exposed to
residential ELF [extremely low frequency] magnetic fields iess than 0.4 microtesla (4

htp:/Awww health.stateann.us/divs/clvradiauon/emf/conclusions.html 11/13/02
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milligauss], there 1s hittle evidence of any increased risk for leukemia. There 15 no
evidence that electric ficlds are associated with childhood lcukemia, and there 1s no
consistent relationship between childhood brain tumors and residential ELF eiectric anc
magnetic fields. However, pooled analyses of data from a number of well conducted
studies show a fairly consistent statistical association between childhood leukemia and
power-frequency residential magnetic field strengths above 0.4 microtesia, with an
approximately two-fold increase in risk. This is unlikely to be due to chance, but may
be affected by selection bias. Therefore, this association between childhood leukemia
and high residential magnetic field strengths was judged limited evidence for excess

cancer risk in exposed humans.

There 1s no consistent evidence that residential or occupational exposures of adults are
rclated to excess risks of cancer at any site [in the body], although in one Swedish
study combined residential and occupational exposures were associated with a
significantly increased nisk for leukemia subtypes except chronic lymphocytic leukemia.
Evidence for excess cancer risks of all other kinds, n children and in adults, as a result
of exposure to ELF electric and magnetic fields was considered inadequate.

Numerous studies to investigate carcinogenicity of magnetic fields have been
conducted in experimental animals. These have included long-term biocassays of
exposures to magnetic fields alone, and exposures of rats and mice to magnetic fields
In combination with known carcinogens. Bioassays of magnetic fields alone generally
were negative, although one study that was conducted in both mice and rats of both
sexcs showed non-exposure related increases in thyroid C-cell tumors in male rats
only. Multistage carcinogenesis studies showed no consistent enhancement of
chemically initiated mammary tumors in rats or of skin tumors in mice. Magnetic fieids
had no effects on the incidence of chemically initiated liver tumors in rats or of
leukemia/lymphoma in mice or rats. Overall, evidence of carciongenicity of ELF
magnetic fields in experimental animals was judged inadequate. No data on
carciongenicity to animals of static magnetic fields, or of static or ELF electric fieids,

were avalable to the working group.

Although many hypotheses have been put forward to explain possible carcinogenic
effects of ELF electric or magnetic fields, no scientific explanation for carciongenicity of

these fields has been established.

Overall, extremely low frequency magnetic fields were evaluated as possibly
carcinogenic to humans (Group 2B), based on the statistical association of higher level
residential ELF magnetic fields and increased risks for childhood leukemia. Static
magnetic fields and static and extremely iow frequency electric fields could not be
classified as to carcinogenicity to humans (Group 3)."

*[Note that the term "possible carcinogen” is the lowest 1ARC category for chemicais
or agents which have been determined to have the potential to cause cancer (i.e.,
scientists cannot compietely dismiss the possibility that EMF causes cancer even

though the evidence is weak].

Go to > Lop.

Health Council of the Netherlands (2001)

In May 2001 the Health Council of the Netherlands, Electromagnetic Fields Committee,
completed an annual review of the research on possible health effects of exposure to
electromagnetic fields. This review inciuded several recently published EMF studies.

Conclusions: "The committee conciudes that these recent meta-analyses show a
consistent association between relatively high measured or calculated magnetic field
strengths and an increased risk of childhood leukemia. However, from an

hits.//www health.state.mn.us/divs/clvradiation/ecmf/conclusions huml 11/13/02
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cpidemuological point of view, an association with a relative nisk of smalier than 2 15 to
be considered weak. Furthermore, the committee does not think that cither 0.3 uT [3
mG} or 0.4 uT {4 mG) shouid be regarded as a definite threshold field strength, above
which the risk is suddenly increased. This view is based upon the belief that it is not
appropriate to consider measured and calculated fields strengtHs in the same light.
Where researchers have obtained field strength data by measurement, the
contributions made by all sources inside and outside the home are taken into account,
with the resuit that the study data is reasonably consistent with overall exposure.
Where calculated data is used, however, only the strength of the field generated by 3
single external source (typically a high voltage power line) is considered. In studies
using calculated field strength data actual exposure is therefore underestimated.
Furthermore, it is apparent from research carried out in the UK and elsewhere that in a
large proportion of homes where relatively high field strengths occur, the ficelds are not
primanly attributable to external sources such as high-voltage power lines (Day 99).

The committee would emphasise that there 1s no known mechanism Lhat could account
for the association referred to above. Because the association is only weak and with
out 8 reasonable biological explanation, it 1s not unfikely that it could also be explained
by chancc or by an artefact. The committee therefore seces no reason Lo modify its
earlier conctusion that the association is not likely to be indicative of a causal

relationship.

It therefore remains the committee's belief that it is not hkely that chidren (or adults)
iving near to high-voltage power lines are at risk through exposure to electromagnelic
fields generated by those lines. This view is consistent with that of the Advisory Group
on Non-ionising Radiation - a committee of the UK's National Radiological Protection
Board, chaired by Sir Richard Doll - as published in early March 2001."

Go to > top.

Japan EMF Research Program (2001)

In the 1990's Japan conducted an EMF rescatch program cotnparabie in scope and
magnitude to the NIEHS EMF RAPID program. The focus of this program was laboratory
(1.e., in vitro, in vivo) testing for possible cancer effects (e.g., changes in gene
expression; increased risks for tumors in animals). In 2001 the results of this research
program were published in the book, "Biological and Health Effects from Exposure to
Power-Line Frequency Electromagnetic Fields: Confirmation of Absence of Any Effects
&t Environmental Field Strengths.*

Conclusions: "By the middle of 1999, as mentioned in the EMF RAPID report, there was
littie evidence for any adverse health effects from EMF exposure. About half of the
epidemioclogical stugies have suggested possibie health effects, but almost ali of the
expenmental studies with animals have been negative. Thus it appears there is httle
passibility of finding new adverse health effects from EMF in the future. Very high
intensity EMF can have certain biological effects, but they occur only with EMF more
than 10,000 times higher than those found in real-world environments. Furthermore,
even with the biological indicator which gave the positive results with 400 mT
(4,000,000 milligauss] for 1 hour, elongated expasure with 5 mT [50,000 milligauss}
for 6 weeks did not yield any effect. We conclude that adverse human health effects as
a result of environmental power-frequency EMF either do not occur or that they are
undetectable because they occur so rarely they cannot be separated by other

processes.”

Note: In a3 new 2002 study, Japanese researchers have reported finding a
weak association between magnetic fields and childhood leukemia. These
results are considered preliminary until a final report is pubhshed, and a
careful analysis of the study's methods is conducted.

11/13/02




Conclusions of Scicitific ENIF Review Comunntiees : ¢ Puuc 7 ol

Results of this study should be viewed in the context of the widely
acknowledged limitations of epidemiological studies and the 1ol of
! supporting evidence that magnetic fields cause leukemia or other adverse
) heaith effects in animals - even at high levels of exposure.

The Minnesota Department of Health will continue to track important EMF
research developments in Japan, the United States, and other parts of the
world, including the current scientific review being conducted by the
World Heaith Organization.

Go to > top.
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How Ozone is Created:

Ozone Generation from Corona Discharge J

0,

D |
"

¥ |
O O | Q +0
o) CD |

0, O,
I'An electrical discharge splits the oxygen molccule mto iwo oxygen atoms. These
|

0,

unstable oxygen atoms have excess clectrons and combine with other oxygen
moleccules to lower their encrgy state. This combination forms ozonc. Ozonc is
also unstable and reacts with other gascs changing their molecular structurc.

Plomne f Vhout U] intenmaion | Tnteresting bl
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Convona Discharge Lo The d noydopedia ol e cnciey vy 2o anvi ey 2 ong Page 1ol

Content on this page supplicd from the web site ol Jim Lux

- Corona
Corana ts caused by the clectrie ficld next o an object eaceeding the breakdown valuce forair (or
whatever 1t s numcersed ). Sice the magnmitude of the licld is inversely proportional o the radius ol l

cursature. sharper edges break down sooner. The corona starting voltage is typically 30 AV/em
radius. Dust or water purticles on the surface of the object reduce the corona starting voltage.
probably by providing tocal arcas of tighter curvature. and henee ligher field stiess.

)
The casiest case 1o analyze is that of a sphere. The magnitude ol the clecuic Nicld at the surlace ol o
sphere in Iree space is simply the voltage/radius. Note that if the sphere is near another conductor.
the field s no donger uniform. as the charge will redistnbute itsell towards an adjacent conductor.

increasmg the licld.

Since carona is fundamentally a breakdown phenomcnon. it follows Paschen's law  the voltage is a
function of pd. Daublc all the dimensions and halve the gas pressurc. and the corona voltage will be
pretly imuch the same.

Corona Surface Factor
The following wble gives empirically determined correction factors tor vartous surtace conditions. I

These tuctors are mulbuplicd by the corona starting voltage (or hield) 1o determiie the conected

voliuge.

Condituon of Canductor mo
Now, unwashed 0.67-0.74
Washed with gicase solvent 0.91-0.95
Scratch-brushed 0.88
Bulied 1.00
Dragged and dusty 0.72-0.75
Weathered (3 months) 0.95
Weathered at low hunudny 0.92

For general design 0.87-0.90
7 strand concentric lay cable 083-0.87
19,37, and 61 strund concentric lay cable 0.80-0.85

Souice. Cobine. p278 quotng W.S. Peterson, AIEE Trany. 52. 62,1935

Eliminating or reducing corona

Smoothiy radiusing the corners of objects at high voltages relative to ncarby objects will reduce the
focal ticld suength.
Put the sharp corner in somcthing with a higher breakdown strength than air, The trick haic s o

niahe sure that you have really got the replacement substance in contact with the conductor. By

hup//www. fortunceity.com/greenficld’bp/16/corona.him 12/7/2002
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nwhing the hugh Biekd occur within o substance with a hagher bicakdown than the surroundimg i

canuiid Can be reduced.

Covering sharp corners with an msulating Bilm incrcases the corona startung voltage at the points
with hugh E-lield stress, Genenically hknowa as "corona dope”. this is an coamcl or polystyicoc paints
or gels that you can apply. Glyptal is one example. and clear nail polish has also been used. Clear
acrytic spray pant ts another aliernative. although the couting is quite thin.

Potting the entire assembly in an insulator (traditionally paraltin or sulfur were used. silicone RV s
a more popular madern aliernative) achieves the same result. Immiersing the assembly in oil or othe
insulating Nuids will also work. All of the potting and immersion techniyues depend on semoving the
an or gas bubbles 1o work. Conmuncraial manulacturers pull a vacuum on the container while ihe
assembly s being potted to facihitate the removal of the air bubbles. Laperimenters building

poly cthy lene and alumunum ol capacitors for tesla coils run then at low powers using the
clectrostatie torees betwean the plates to vibrate and pump the air bubbles out.

A papular approach to reducing corona on wires 1s 1o surrounding the conductor by
seiiconductung Nilm or layer of greater radius. This effectively mcreases the radius of the object. and
henee fowers the licld strength. You may nol need a huge amount of copper 10 carry the reguiied
curient (utten nucio or nulliamps). but you want the diameter of the conducior large cnough o
reduce the corona. Wie of this 1y pe is manulactured by Belden. Rowe-Talley . and Caton. among

RUINEY

Freld grading rings are often used on high voltage cquipment to control the clectie hicld distribution
Rather than rety the field that would eatst in free space between two charped conductors. a series off
othar canductons are anterposed at itermediate voltages. The intermediate voltages e denved trom
dcapaciinve orresistive divider. A capacitive divider may be a >xmp|L as the mterclectiode

capacitinees ol the gradimg rings themselves.

i

Rumung the systemom a tank at high pressure. or o an insulating gas. wall incrcase the corona

starting vohage

Copvnba 1S by Lo b dovisad 24 Ran IS drack e Y Thane T bl pasc S ad e b
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Electromagnetic Interference, Shiedding, Earthing and Eicctrical Safety

Fhe space we hive mos so full of electomagnetic (A waves that it bitle wonder that they

mierfere wath cach other  Sunbight. radio and wievivion waves are usefol, but the wines

radiated and conducted from hghining and swiiching ares and sparhsare not - Also there i sul)
uncertamty ahout the Jong-term effects on the human budy of the EM radiatons rom wome af
vur most commen ads o modern Bvang such as clectne poner wansmisson bines and cven
et e ovens  The bitter are now desiened with sineldmg for radtanon

Sources of Unwanted EM Radiation

o Lightmng

Swatchmg of clectne cucunts, ncludmy larpe crrcnt breakers
Sparkiny of commutators ¢ ¢ the unrversal motors of vacoum cleaners
< Dictrbantors i car igninon systems

Arang of welding equipment i workshops and Lactones

e Recuhiers and wave chopping circunts

e Large transformers

«  fraffic hghts

Transmission of EM Waves

There are 1o broad classificauons of transmission FAY waves

Guided

Unguided
o \\gros s Long wine AM radio
o Co-avial cables o Short wine FM radio
o W cudes o VHE television
o Opucal hibres o Microwane sateline aser

Spmndarhc unwanted EAD wanves may mtrude alony

wites or become unguded thiough the
ther

4 >

The Electromagnetic Spectrum Frequency Bands (in Communication Systems)

100km

10km

thm

100m

Wavelength

im

10cm

Tem

Tmm

frequency Band Yransmissian Media

Guded Unguwided
ELF a .
Exva-Low Frequency
< 3nH2
VLF
Very-Low Frequency Wire
J-30 kH2 Pars Longwave
Radio
Ground or
LF suriace
Low Frequency wave
30 - 300 kH2 propagation
I
A
MF 600 xH7
Medwm Frequency AM
300 kHz - 3 MH; ! 6 My
v
i
HF Sky-wave or
High Frequency lonosphenc
3. 30 MK Caanat propagation
Cable
VHF B8 Az N
Very-High Frequency M 1o +  Shortwave
30 - 300 MMz , 108 Radio
UHF Troposcatter’
Ulira-High Frequency 1 propagaton
300 MH2z - 3 GH:
v
4
SHF
Super-High Frequency Ml:{::ir;ve
3-30GHz Waveguide
A4
EMF L ‘
Extra-High Frequency S':geh?
{increasing
M atmosphenc
absorphion)
1] a4
Infrared
Visible hght Opucat Laser
Uttra viotet Fibres 8
egl= 10" eams
A -

‘mardime & aeronaulical

Some Applicalions

Telephone
Underground and ocean
ansmesion Sysiems

Radonavigation (OMEGA)
Manume mobde radio

Radwonawgation (LORAN.C)
Submarme cabie
Aeronawtcal

AM Broadcasting
Radonavigaton (LORAN)

Shon Wave Broadcasung
Mobile radio
Citizens Band (untv 1982)

FM Broadcasting

VHF Tetewvtsion Broadcasung
Salellite (Weather. Navigauon)
Mobde radwo. land

Ciizens Band (aher 1952}

Radar

Microwave Relay
Microwave Landing system
Sateinte (Geostatonany )

Radwonavgaton

Trunk waveguide

Optical Fibre Systems
- Trunk teseprone ‘
- Computer-Compute-
- internal communica o
Sysiems ior snios

A ¥ o



Signal to Noisce Ratio

Anagportant measure of EM mierference i the rnno ol signal (waniedh 1o noise amwanted)

Some methods ol reducme unswanied signal are

1A senes inductor, Loosa shunt capacitor, Cmav be sufficieni woreduce the norse

2 More celtective would be a compheated “passive’” 1C cocwt. o an -
creunt

aLtne tansister
Ditlerental amphifiers coudd separate a Im\V signad from 1V 0f nose

.
3 Cross-correlaton

Shiclding

Lnclosures made of clectrically conduching matenials are effective i shackhing equipment from
clecine ficlds  Tor example. a “screened™ room or travething van (for smvesbgative purposes
perhaps) may be screencd with sieel chicken wire. o1, more cTicclnvcly_ with copper gauze
This would not screen out low frequency maganude fields  in co-avial cable. the owmer
corenne may be plaited copper brawd 1 used 10 shield connectig wires runmimy between
plcfeé of equipment. Most shields are more effectine when sohdiy carthed av more than one
point

Earthing

Besides increasing the efllecineness of shielding from EM radianon. earthing 1s used to protect
us from electric shock

Electric Shock

When a person comes in contact with a conductor at a voliage V. the current flowmg through
the body (or part thereof) will depend not only on the voltage and the impedance ot the bods.

bul alsv on the impedance of the voliage source  However, the impedance of the electncal

supply 10 a house or factory is so low in comparison to that of the body that we will negiect nt
here

1t the body s impedance 1s Z,and there 15 no other impedance, the carrent ow g wall be

b=\ 2

Currents between 100 and 200mA may be fatal  In the case of AU o muscular osallatan
known as Cfibnllaton™ s set up which deads o death 1f notsierropted  The stuaton s
comphvated by the fact that the product of current and duration (1 + 1) 1~ more stgmficant than
current alone  Thus the Austrahian standard on electnic fences embraces this aspect. and
requires a source impedance high enough to ensure the salen ot humans

Sale and Unsafe Situations

1 phase of supply
transformer

e {
R . 5 2N =
o——o >
1 240V Fuse

Earth conneclion

\q Faulty grinder.
~ | conducting path
through operator

L impedance v
Tl L Eanh
Current path through earth T

The victim shownas ouchimg a 240V acin e conductor and the current which flows wall depend
upon the body resistance and the impedance (Z) between the body and earth  Predicung the
current that 1s likely 10 flow is very difficult because of the many factors tha influence it This
includes. for example. whether the body skin s moist or dry, the contact area and pressure (1c
whether the object 1s touched or gripped) and the impedance benween the body and the general

mass of the carth  The skin resistance may vary from 1000£2 for wet skin 10 over SOOKE2 for
dry skin

Human Resistance for Various Skin-Contact Conditions

Condilion (Area 1o Suit) Resistance ()
Dry Wet
Finger Touch a0k - IM 4- 15k
Hand holding wire 15 ~ 50k 3-6h B
Finger-thumb (grasp) 10 - 30k 2.8k B
11and holding pliers 5- 10k i- 3
Palm touch 3-8k -2k
Hand around a 1Y% pipe (or drill handle) | -3k 0.5~ 135k i
Two hands around a 1% pipe (or drill handle) 0.5 -1 5k 230 - 730 )
Hand immersed - 200 - 300 !
Fool immersed | - - o -3 {
Resistance Values for Equal Areas (100cm’) for Various Materials
Materia! Resistance (§2) _ Ai
Rubber gloves or soles . More than 20M i
Dn concrete 02- M o
Leather sole. drv. mcluding toor T01- 035\
Leather sole. damp. including foou 18- 20k -
Wet concrete -3k -
1
. S— "
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Fuvaie Mail Eay

ENERGY COMMISSION .

|

|
i
s

Tol: 660716 - 7
Far, [L-128Y ]
100 Code: (233-21
E-mai; €com_actda 1 @yshoo.cor

EC/EPA
25N ow.mbexj 2002

Managing Consultant
REFAST
Tema

Dear Sir,

Environmental Impact Assessment Study
Proposcd 330kv Coustline Transmission Linc Project

Please refer to your letter No. RE/EIA/0102 dated October 14.' 2002 on
the above subject.

We wish to inform you that the Energy Comumisslon !s yet Lo recefve a
formal request from the VRA purporting to register the captioned project
as requured under the Commiasion public notices, EC 001 and EC 003.

We look forward to receiving a copy of the Scoping Report for ‘the
Environmental Impact Assessment (E1A) Study on the project, which will
be made avallable to us through the Environmental Protcction Agency for

our study and comments.

We assure you of our cooperation and eupport i subsequent
deliberations on the project.

EXECUTIVE SECRETARY

cc: Dr. Charles Wireko-Brobby, Chief Executive, VRA, ACCRA
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BAUGESELLSCHAFT ANSTALT

e Zaasner
Youu At

CaANsluTdon PIanc e - MOeaa3ITiee 3. P 3970 Vadus

Accra Qffioe:
Gungisberg Avonue

The Menaging Direcior,

REFAST,
Junes Tovn

P. O. Box CE11233, P. 0. las

ALccra - Ghanw
Tema ta1-No  (021) 66 36 62/66 BY 91/2

Funbio (N2V) kG &7 23

_J Tolegro 7318 B=PLO1 GH
EMAIL D QhGatnzacrinm Lo yn

FAX. 22205071

Oflice Eimina.
——— ——

Uniaar Zerhen Latien
Ot Ref VR R tae0d 2 Eduegyw Qu
4 Re RVE/RPI/gen /LT mae04.12.02 pograr Dy
Cupe-Loast, Ghars
Tui. {042y 210y
Fas (412} 32193
!
Dear Sir,

OPQSED 330 KV

COASTLINE TRANSMISSION LINE PROJECT (ABOADZE - TEMA)

Refsrence is made 1o your lefter Rel. RF/EIA/003 and dated 20/11/02 with
regards 10 the above project.

We have sludied the projecied power line and comment as follows:

The projected iine is passing ciose fo the quatry pit whera we are blasiing
and request that the line be shilted slther parallel scuth by approximately
5Cm or 10 the North Ly cpproximately 170m.

Yours faiihfy
CPcons

. / [P
OBERT PLOETNER
t4anaging Directer

¢cs.. TO-CP

GM -

Reguietes vazur Cemparias Code 4ct 179 EAT 1)1
Locai Mlunagws 1As35e5 So.0hod Floatnes B Ackord Plostion
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MEMORANDUM OF UNDERSTANDING (MOU)

BETWEEN f

VOLTA RIVER AUTHORITY

AND

FOREST SERVICES DIVISION OF THE FORESTRY COMMISSION

.
~ o=
Dateq 20 Corenc ™ 2003




pm wm mm B

THERZFOREIT IS AGREED AS FOLLOWS:
0 . NATURE AND EXTENT OF BUSH CLEARING AND TREE CUTTING

11 VRA shall inform the FSD. enher through reqistered mail or facsimile, of any constiuc
activiies that itintends to undertake in any forest reserve in Ghana.
12 VRA shall upon formal approval from the FSD. which approval shall not be unreasor
witnheld, underiake hne route survey for any of ils proposed lransmussion line proj
raversing \hrough lorest reserv.es
13 The FSD shall undertake inventory of all trees thal will be lelled duning any construclior
operation and mainienance work of the VRA which passes through forest reserves \

VRA shell estabiish ils nght-of-way and access tracks for any of ils proposed transmission i

F &S

soversing any of the forest reserves and odvise FSD accordingly.
15 VRA shall make avatlable to the FSD, a survey map of the approved nght of way.
(4
16 Feiing of all trees in the forest reserves shall be to the specification of the VRA

2.0 . LYAINTENANCE OF RIGHT OF WAY AND ACCESS TRACKS

re VR4 shail ce solely responsible for carrying out penadic maintenance within the nght of wa

ne &ccass irecks in the forest reserves
¢ ds aulhonzed representalive shall give nolice to the Disirict Forest Manager

LR
2

Ce VRA G
<lerea mail or facsimile. of any intendad rouline mamntenance activilies within foresl
czserves 1nine event of an emergency, nolice shall be given o the Dislrict Forest Manager ol

~ierance achivilies as soon as pracucable afler they have taken place

UErCLiE mad
re £SO shall waie lo ncufy VRA by registered mail or by facsimile as soon as its aware of any
v ailect accessibility (0 the night of way and access Iracks

i zn zcucn by FSD that may occur under Section 2.3, FSD shali aller necessary

r

4
[eHl
m
G
(@)

nd agreement vath the VRA prowide allernate routes 1o such rnght of way and '

C.SCUSSICNS ci

2L erz. roliyine 8D dor ine removal of any lree outside the right of way Ihat poses danyer

- O Sl ey o

:., 10 pose danger to the ransmussion hine.

53 - PAYIIENT OF REPARATION

oo e FSD i consullauon walh the VRA shall controct a concessionaire o fell any malured

(€8]
Y
[

Adran ine nght of way in forest reserves.
= concessionaire feling the rmatured economuc lrees, VRA shall nol be

[
rJ
({4}
[+
o
3
(@]
Q!

ay.ng for such trees

Sitte 1O payng

RY R I NI YL




3.4

3.5

3.6

3.7

1.0

41

5.0

5.2

6.0

6.1
6.2

6.3

LA

A

A
I

Trat 1n the event of FSD's inabiy lo conlracl a concessionaire to undertake the leling. v
shall lell and pay for all matured trees, above 50 cm in diameler, within the nght of way ¢
access lrachs in foreslt reserves at going approved Foreslry Commussion rales.

That the VRA shall fell and pay foi all irnmature economic trees, between 20 to 50 cm
diameter only, within the right of way and access iracks in fcrest reserves al existing rales eqt
lo the minimum size of 50 cm in diameter for the specie.

That in the event of VRA undertaking activilies indicaled under Sechion 3.3 and Seclion 3 4, VF
shall own the logs unless VRA directs otherwise

That the VRA shall compensate FSD for any acquired nght of way in foresl reserves as may t
agreed upon.

That the compensalion shall be siruclured tn such a way as to caler for any addiional fores

guards required to protect the lorest reserves. ansing oul ol VRA's aclivilies.

- ENVIRONMENTAL MITIGATION PLAN

FSD shall arrange, upon approval from VRA. 10 employ additional forest guards 1o prolecl
lorest reserves if it 1s delermined thal, as a resull of construclion or operation and

maintenance work of the VRA, Here is an exlraordinary ncrease n polential for

encroachment.
FSD shall use all reasonable endeavours o ensure thal aclivilies of concessionaires do nol

alfect VRA's operalions within forest reserves.

INFORMATION SHARING

VRA and FSD shall endeavour o share any relevan! informalion that will help bolh parties 10

perform their funclions effectively.
VRA and the FSD shall meet annualiy lo review the implemeniation of the MOU

AMENDMENTS

This MOU may be amended upon the request by any of the partes

in the evenl of any such request, the parly requesung ihe amendment shall serve the other a

wiitlen nolice of he neture of the amendment.
All zmendments 1o this memorandum shall be in wiiting and signed by both parties

- 'l/}

»q




. 70 - FAIRNESS AND GOODFAITH

Thal ihe parues undertake 10 acl in good faith with respect 1o cach olher's nghts under

-~
-

memorandum of understanding ar. lo adopl all reasonable measures (0 ensure

realization of the objectives of this memorandum of understanding

8.0 - SETTLEMENT OF DISPUTES

8.1 That the parties shall use their reasonable efforis (o sellle amicably all dispules ansing oul «
or in conneclion with this memorandum of understlanding or the inlerprelation thereo!
8.2 Any dispule belween the parties as 1o mallers ansing pursuant lo this memaorandum o

ungerstanding which cannol be setlled amicably within sty (60) days aller receipi by one

pariy of ine clner pany’'s request for such anucable Lolliciment may be subnulled Ly elher
parly to aroitration 1in accordance with the Arbitration Act 1560 (Act 28) .
‘ . i
IN WITNESS WHEREOF Ine parties nereto have caused this MEMORANDUM OF UNDERSTANDI
io ce execuled the day and year lirst belore writlen '
|
FOR AND ON EEHALF OF ) n ; \ |
VOLTA RIVER AUTHORITY ) h SN e \
BY ITS CHIEF EXECUTIVE ) ; AR |

{» ine Presence of
/L ‘ l {

7 (97~ w7 \’n_z_ﬂ»vn)

FOR AND ON BEHALF OF ) / L R
NN P - '

FOREST SERVICES DIVISION ) S\ A

BY ITS EXECUTIVE DIRECTOR) J{y T oo )

fn tne Fresence of

S

- T
et

VR VSN G /‘w—l’;g’ﬂp—‘;{:\"‘\’d—}




A
[ 1
ANNEX 7
PUBLIC DISCLOSURE NOTICE 1
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; ILNVIRONI\ENTAL IMPACY
| ASS] S MEN? (EIA) Nlu

The rEnvuonmcxml Protection A%n() (LI‘A) h.m received
an Envirenmental Impaci Statement ﬂ(nn the Volta River Au-
thority on a proposcd 330 KV wransmission fine project as
required under the EPA Act 490 Scetion 12(1) and Regulation
160f L11632. ‘

Energy, Shama Ahanta East Meiropolitan Assembly, Sckondi,
Ciupe Coast Municipal Assembly, Cape Cousi, Miantsinan,
District Assembiy, Saltpond, Gomoa District Asscmbly, Apani,
Awutu-Efutu District Assembly, Winncba, CGa District As-
scswxf)!;.', Amasama, Kon‘.cndn-Edma-Egunfo, District Asscni-
oly, I*;lmim Abura Asebu Kwamankesc District Assembly,
’ Abuxa Dunkwa, Tema Mumicipal Assembly, EPA Greater Accra
‘ Rc‘wonal Office, Amasaman, EPA Central Regional Otlice,
CapulCoast and EPA Western Rcmonal Office, Sckondi for
the public inotice and information.

Any person (s) having an mlcrcst or concern relating to the
pounuql cnvironmental implications of the said project shall
withili twenty onc (21) days trom the date of this notice sub-
mit in-{wri;ing such concerns eie. to

t
{ M

LT et L X TN

’I‘hcA"g. £xccutive Director or The Regionul Ofticer
P.O. Box V326 P.O. Box 416 Accra
Acera

Tel: 664697/8 .
fax: 33(()71 662690

[L st v /v woas i s wen sk,

i e . - .
Copies of the report are availabie at EPA Library, Ministry of

EPA - EPA Greater Accria Region

T
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SOCIO-ECONOMIC IMPACT ASSESSMENT FOR VRA 33507 KU .COASTLINE POIER
TRANSMISSION PROJECT

QUESTIONNAIRE FOR GENERAL COMMUNITY

« This questionnaire is ameant o seeh opinions of wembery of the conununition that are 1o he
affected by the above project. The opinions are basically concerned with how memhers expect
the construction of the Right of Way for the erection of prlons for thie above project through
theie commumities socially, culturally and cconomically, positively and/or negatively. AMcmbers
are therefore encouraged (o give their candid opinionys freely and objectively 1o cnable the
Consultant aidvise VRA appropriately to enable them exccuie the project with nuuimum
negative impact as possible.

Onestionnaire ldentification

LNGme of Community ...

SONAIC O DISITIC . e .

Date 0f THICTVICW oot ettt ettt e et e e e ettt et et
Denographics
4. Sex of respondents i hiaic 2. Female

SoWhat s vour age ?

P82 rears 6. 4547
22m27 L 7.48-52
3,283 8. 53-57 -
43337 L 9.58-62
RTCHES S, 0. 03 and above
6. Which region do you come from?
i. Greater Accra 6. Volta
2. Eastern 7. Upper West
3 Western 8. Upper East
4. Central 9. Brong Ahalo -
S0 Ashanti 0. Northern

Other, (SPeciiv). e
. Which religions do you belong to?

I. No rchigion

2. Christianity

3 dslam




4. Traditional religion
Other (SPecify). oo f

8. What is your marital status?
1. Never married .
2. Married/conscnsual rclationship
3. Divorced/separated
3. Widowed

9. What is veur occupation or main sources ol income? ...

10, How many wembers arc in your houschold (dependants).oo0 L

POPULATION/DEMOGRAPITY

12.Wheh of the following categories of people would you say are more than the other in
Your conmunity

Yes No
fu. Malesoooo
Ib. Females........... l
2a. Young ...
b, QOlder persons.....ooool

oo Cinildren.oo
b Noung o

13, About how many cthnic groups are in the community? (I.\'TER\'iE\\'ER, LIST
ALL ETHNIC GROUPS) oo

14, Menton three of the ethnic groups which arc dominant in the connmunity™.

IS Which are the various religions in your community?
Lo Nechion

2. Christianin
3o dshany
P . - 4
<. Tradionai religion
Other (specilN ) !
16.Mention two of the religions in the commuuity that you will say are dominant?

I. Christianity -
2. Isfam
3. Traditional refigion

Other (specily) o,




17.1as there been any significant changes in the compusition of the population
in the community for the past ten years in terms of :

1.Yes 2. No
Ethniciy ... ...
Religion.......
Ageo
Senoo

IS 1T yes, what changes have you observed about the population composition”

19. What are the causes of those changes?

20. Do you expeet the construction of the Right of Way for VRA"s Pylons through your
community’s land to allect the population size and composition in any way?
VYes 2. No

2L M ves, what do yeu expect and how will that happen?
220 How will that happen? ...... e ——————— e

“3 M nos why do you think the population size and composition are not gong (o be alfccted
DY e project..

=4 What will you not like about the interactions of the technical personnet who may come
to work on the project and those in the community,(consider interactions between males
and Temades, young and old) ..o

25 What will you like about the interactions of the technical personnel who may come to
work on the project and those in the community,(consider interactions with males and
females, young and old clc..)

PUBLICIIEALTI

26. Which are the common illnesscs in this community?
Malaria/fever

Headache

Bodily pains

D -
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/THIS MEMORANDUM OF UNDERSTANDING 1s made the - 2C day of & &7 = 77¢2=

" BETWEEN THE VOLTA RIVER AUTHORITY (herein referred to as VRA) whose rcgiale

address 1s Eleclro-Volla House, 28" February Road. P O Box MB 77, Accra, Ghana ol the one |
AND the FOREST SERVICES DIVISION (herecin referred to as FSD) OF THE FORESTI
COMMISSION whose registered address 1s P O. Box GP 527. Accra

WHEREAS:-
1. Seclion 10 (b) of the Volla River Development Act 1961 (Adl <6) mandales the VRA 10 contiig

ana operale a lransnussion syslem for the distnbulion of her electnical power

2 Some of inese lransnussion Lne roules vall pass through nanonal lorest ieserves winch i,

Zorestry Commission Acl 571 the FSD s mandated 10 manage

_Tne VRA 1s mandaied under Seclicn 12 of the Valla River Development Act 1961 (ACH 40) b by
compensalon 10 any person whnose properly 1s alleCled by VRA's lransmission hne construcliong

’

WOrhs

4. Tne VRA is 2iso mendaled o collaborale and consult with oiher agencies in s vanous cpetahoi,

cnsure sound cevelopment

5. The pariies in pursuance of this ccllaboralion nave found il necessary 1o sel oul the separdle
sses ana responsibiilies of the parinership to sirenglhen the collaboralive imhialive belween thie v

saencies for ne ellicient management of pover relaled actvilics in nalional foreslt reseives

no ime FSD met on June 20, 2002 &t the FSD Conference Room (0 cisCuss modalibe -«

i ersunng hal the gllecled Icrest reserves o nal sullgr any unreasonable degradabion too oy
R4 s zohviies, v.hich involves maojor rcinlorcemaest cxpania and opciahon and mamie oo of
rgnsm.ss:0n and districulicn nes
7 41 ine eng of ine meeung the FSD and VRA nave recognised Wher complemenltary rolcs 10r [he

ement of fcrest reserves and the provision o cost-effective and rehabile supply of

Q

zlecinciy o the people of Ghana




S.Public/eivil service
0. Fishing
Other (specity)

37.What isfare Your ocCupation(s).e. coveeeeeareneiecsensensennne

38. Who are the nin employers in the community?

1. Scll- emploviment
2 Privatec emplovers
3 oGovernment

Other (specily)

3Y. What sienificant changes have you observed in employment situation

i the commumty for the past fen vears?

0. W hat brought about the changes in employment situation in the community ?

41

42,10 Q 40 1s ves, in which specific ways do you expect the project to alfeet cmployiieni

sl

. Duxou expecet the proposed power transmission line through the community 1o affect
cmiployment situation in any way? 2. 1. Yes 2. No.

wirton in the community

43.11 Q30 is ne give reason(s) for your answer

LAND OUNERSHIP. TENURE SYSTEM AND USE

44,

\

]
_
O

/

45, Meation any three of the fand tenurc/ownership systems in Q44 that are more connnon

int

7. Right o land by lanmihv/lincage 1ﬂcx11bcrsl1ip
Other (specify)

Owravhat terms/conditions are portions of land given out for use in the community™

ety pay jor the use for specitied period ol time
Fenants use and siare proceeds with fand- owners
No specilic arrangement/ Depends on land-owner and Tenant

L. Property 1o be shared on completion
5. 0utright sale

. Gih

he community

-




46. For what purposes are kaind mostly used in the community?
I .Farming .
2. Residential Accommodation
3.Business/industrial sites/accommodation
4. Quarrying
OURCT (SPECTIN )L e

47, What signilicant changes have you vhserved in the following abont land i the l
community for semetime now?

1 land ownership and control

1. land tenure sysiem

e fand use !

reoocaupabion

48 What Lictors brought about these channes?

49. How do you eapeet the proposed power transmission line through the community 1o
,

affeet and ownership and control. tenure and land use? .

0. Wi are your vencral comments about and recommendations  for the proposcd
transmissioy line through your community.

. i Comments

b) Recommendations



METHOD OF VALUATION

The appraisal of landed propertics cntails the usc of onc or morc valuation approachcs
depending upon the nature of the properties and/or the availability of data. The
mcthods normally uscd are the Cost, Income and Market Approaches. In the subject
valuation thc Cost Approach has becn adopted, for the asscssment of buildings

THE COST APPROACH

By this mcthod the capital valuc of property is ascertained by estimating the cost of
crecting the building or a modem substitute having the same gross intemal floor arcas
as that existing at priccs current at the relevant date.

An amount representing accrued depreciation, physical deterioration, functional
obsolescence and cnvironmental constraints is detcrmined and subtracted form

the gross cost of improvement to armve at the net replacement cost of the building.
To this 1s added the valuc of the bare site by the Market Approach to arrive at the
capital value.

PROPICON analyzced cost data of similar structures relevant to this assignment,
provided by the Land Valuation Board, A.E.S.L and indigenous private developers.

From our analysis we derived unit rates for the various structurcs by considering

the tvpes of materials used for construction, the location as well as scrvices and amciiiics
avatiabic.

LAND

We assumed 90 ycars lcaschold interests for the subjeet plots. The term 90 vears s varicd
to conform to the usc of the land,

The ficld daja was capturced by visits to affected arcas. Physical inspcction and referencing
of rclevant structures and propertics were carried out by our well-trained and expericneed staff.




330KV ABOADZE - VOLTA TRANSMISSION LINE PROJECT

SUMMARY OF VALUES BUILDING COMPENSATION
SHEET COMPENSATION AMOUNT
NO. SETTLEMENT ¢

KWESI KWAA VILLAGE 4,914,000.00
AYENSUDO VILLAGE 420,732,438.00
ATABADZE 51,030,000.00
ABURA ADUKROM 64,017,240.00
ASAFORA 505,669.500.00

EWUOYAA VILLAGE

6,665,400.00

MANKESSIM

1,528,721,250.00

KWAAKROM VILLAGE

54.324,270.00

EKUMF! EKOTSI

119.280.000.00

ANKAMU

371.805,000.00

S,

DOMIABRA VILLAGE

1.404,900.00

POTSIN

96,534.900.00

MUSAKROM-POTSIN NKWANTA

35,686.770.00

67,638.375.00

DANKYIRA

NSAKINAA VILLAGE

521,817,975.00

POKUASE

25,758,600.00

ABOKOBI - SESEME VILLAGE

264,043,124.10

IGA - ODUMASI

74,036,025.00

ODUMASI VILLAGE

251,028,225.00

TOTAL

4,465,107,992.10

Prepared By: Messrs. PROPICON
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CROP COMPENSATION
SUMMARY OF VALUES
COMPENSATION
SHEET AMOUNT
NO. SETTLEMENT ¢
1 NYANKROM VILLAGE 278,941,000.06
4 KWESI KWAA VILLAGE 25,960,007.00
7 DOMPOASE 45,398,455.00
8 ‘ABAKA-ANO VILLAGE 17.468,940.00
8  JAYENSUDO VILLAGE 69,291,616.00
9 IIOLD ATABADZE VILLAGE 19.461,454.00
10  |EDINA ESSAMAN VILLAGE 62,273,311.00
[ 13  [NTANOA VILLAGE 682,328.00
13 ;NKONTRODO VILLAGE 8,650,400.00
I ;ABURA EDUKROM £1,690.600.00
14 éAMOSlMA VILLAGE " 53,850,266.00
i 15 EYAMORANSA 214,716,100.00
f 16 !%,\SAFORA VILLAGE 33,596,157.00
! | . -
. 16 |WAAKROM VILLAGE 184.359,824.00
18 :EKURABADZE 55,217.886.00
|20 [EWUOYAA VILLAGE 17,742,014.00
,; 21 |MANKESSIM - 20,460,347.00
' 22 |AKWAA KROM 315,507.00
22 |EKUMFI SWEDRU 18,864,384.00
! 74 |EKUMFI BOGYANOD 3,672,558.00




C memeseeaaeaan$$ 0°2°2°0° 20T 0 O SSSSSESESSnimmnemn 00 SSm—

CROP COMPENSATION
MMARY OF V ‘
24  |EKUMFI EKOTSI 38,838,750.00
26 |GOMOA ODUMASI 632,204.00
27  |BROFOYEDRU VILLAGE 665,012.00
28 |GOMOA ABUTIA 11,390,000.00
29  |ANKAMU JUNCTION 27.,836,204.00
29 |[FAWOMANYE VILLAGE 4,044,533.00
30 |YENKUFIELD STATION 10,500,000.00
34 |OKYEREKO VILLAGE 40,981,300.00
34 |POTSIN NKWANTA 29,828,178.00
35  |OHIAMA ADWEN VILLAGE 34,922,639.00
35 |GOMOA DABEYIN 658,024.00
47 |ANOTEMAN VILLAGE 4.301,601.00
|42 ;DANTSERA 1,283,010.00
| 44 IIGA - ODUMASI 26,580,000.00
44 INSAKYINA VILLAGE 21,236,000.00
46 F;OKUASE VILLAGE 4,969,901.00
53  |ASHAIMAN VILLAGE 5,780,039.00
NEW DIVERSION
1 |ADU AGYEI 70,485,655.00
2 |BENYADZE 54,054,053.00
3 iMPEASEM VILLAGE 66,500,390.00
L

Freparec By Messre PROPICON
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NE P
CROP COMPENSATION
SUMM VA
4 AGYE| KROM 12,921,701.00
GRAND TOTAL

1,691,022,348.00

Sreserer By

liessrs PRC2IZON
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330KV ABOADZE-VOLTA TRANSMISSION (ABOADZE - TEMA)

A SECOND VISIT FOR BACKGROUND INFORMATION OF PROJECT AFFECTED PERSONS

DATE OF THE TRIP: 14th October 2002
DATES OF INSPECTION: 14™ - 17 October 2002
PURPOSE OF INSPECTION: To inspect and have background information of affected

persons involved in the project.

MEETING HELD WITH OPINION LEADERS

On the last day of inspection. the following 1owns and villages were inspected and these are the
activities that took place.

On the 14th October 2002 at about 7:35 a.m, a tcam made up of two Consultants &nd a representative
of Mr. Stephen A. Bediako the Managing Consultant (Messrs. PROPICON) led by Mr. Opare Addo
visited Danchira Lands of which the team met Togbe Ocloo 111. He directed the team to Mr.
Emmanuel Lamptey Mills fann owner. where the High Tension line passes through.

Some pillars werc located on the fanns as Pillar Nos. VRA 1/100 368 and 369 partly broken and
other relevant figures could not be identified. There was another point of identification, which was
partly cut down date paims trees. The farm has a tcak tree plantation, and a cassava farm that has
recently been planted. However the corn had been harvested during the time of inspection.

PLACES VISITED ON 14TH OCTOBER 2002

DOMEABRA VILLAGE

The team met Mr. C. K. Amoo the Assemblyman of Domeabra at about 10:35 a.m on the same issue.

AWUTU BEREKU VILLAGE

They went to the Assemblvman's officc and met the secretary Mr. Nvamavor and questionnaire was
left with him to contact the respective farmers whose properties fall within the proposed acquired
area.




R = e B

GOMOA POTSIN VILLAGE -

GOMOA MAMPONG VILLAGE -

AGONA NYARKROM VILLAGE-

POMADZE (ASEBU) -

GOMOA BEWADZE VILLAGE

GOMOA AMENFI VILLAGE

GOMOA ONYADZE QUARTERS-

GOMOA ADAH VILLAGE -

KYIREM NKWANTA VILLAGE -

The Asscmblyman couid not be contacted duc
to his being hospitalized.

The lcam visited the above named lown where
we met the opinion Icadcers and the Assembly
member Mr. J. K. Amfo at Mr. Kwamec Ahor’s
Housc No. MA 014 on thc issuc.

Samucl Yaw Duodu Assc'mblymm, was

- contacted by the team in respect of the project

to identify the owners of the affccled farmers
Housc No. NA 58/1. The tcam later found the
affectcd arca after Shama Junction in the
Westen Region instcad of Agona arca. The
tcam then contacted Mr. Isaac Quacoo, unit
committcc member ( Alias KOBEE) and
requested lo inform and organizc the community
members on the issuc.

The tcam contacled the unit commitlce
chairman, Mr. Jacob Nassa with whom we
discussed the issucs of contacting the aflccied
claimants.

The tcam contacted Mr. Kojo Yaw the spokcs-
man for the inhabitants who discloscd that they
were formerly farming along the pylons and
they saw somc workers carrying out
demarcation along thc arca.

The tcam met the secrctary Mr. Richard Yawson
and somec opinion lcaders on the same issuc.

This sitc was formerly acquirced by the Forestry
Department for seed multiplication and stands
but the projcct has sincc been abandoncd and
the arca is over grown with weeds at the time
of inspcction. ’

At about 4:15p.m the tcam mct some of the
town folks and a unit commitice member,
Madam Ama Entsic and werc bricfed on the
issue. Nana Okotrower Bekerc IV Chicfof
Gomoa Adah Village was howcver not present
as he in an cmployee at the Tarkwa Mincs.
Unit committee member Mr. Jacob was present.

At about 5:00 p.m, the tcam contactcd the

2.




Asscmblyman of Kyircm Nkwanta arca (o
mobilize and inform the alfected people on the
1ssuc.

GCOMOA ODUMASE VILLAGE - The team met Mr. Anthony Bedu the unit
commitlcc member at 5:18 p.m. Thc spokces
person was rcquested to mobilize the afTected
people. '

GOMOA ANKAMU VILLAGE - The tcam mct Mr. Paul Mensah, G.P.R.T.U
sccretary for Gomoa District, when the team
had fruitful discussion lo organizc thosc would
be claimants along the proposcd High Tension
Linc. :

PLACES VISITED ON 157" OCTOBER 2002

[ 4

CKUMTFI AYISAM - On the 15™ October 2002, the tcam met the
Assemblyman Mr. Abcka on the samic issuc.

EIKUMFI KWAAKROM VILLAGE- Contact man: Unit comumitice member Mr. John
Enchil was the quest.

EKURABADZE VILLAGE - The tcam amived at the above town and werc
informed aboul the absence of the Assembly-
man and the unit commetic members. Mad
Juliana Amma Anorfu (Ex Asscmblywoman).
However a lady who owns Okycso Nyame
drinking bar in the township was the.contact
person, Mad Esi-Mansah was also present.

ANOMABU TOWN - The Asscmbiyman for the arca was not present
at the time of mecting. Contact person was Mr.
Francis Quansah (alias Kofi Atsiawa) a mason.

ASATUA VILLAGE - The tcam met Mr. Paul Crankson, onc of the
clders Lo inform and organize the affected
community for thc impending project.

YAMORANSA AREA - The tcam contacted onc Augustinc Koomson

to inform the newly clected Asscmblyman Mr.
Raphacl on the issuc.

EKUMFI SWEDRU VILLAGE - The tcam metl some clders, unit commillee

members and somce town members in the housc
of opanyin Kofi Adukwei, Isracl Obimpch (unit
committec mcmber) Nana Kwesi Edwin the
rcgent of the town were present. )

3




EKXUMFI EDUKUMA VILLAGE -

ESUAHYIA TOWN -

CKUMFI EKOTSI VILLAGE -

EKUMFI BADZANO VILLAGE -

ERUMFT AYISAM VILLAGE -

EXUMT]T AKWANKROM VILLAGE -

GOMOA ABUTSIA VILLAGE .

GOMOA BROFOYEDRU VILLAGE-

-

MANKESSIM AREA -

Contact person: Kodjo Hamidu
Mohammed Babe, unit commillce
mcmber was at the mecling.

The tcam arrived at Essuahyia town
around 6:30 p.m. Wc.wcre taken to
the residence of the town Asscmbly- .
man whom we were informed had
traveled. However, we contacted
onc commitlce member Madam
Araba Kum whom wec discusscd lhe
project issuc with her to later
communicatc with the affceted farmers.
The Asscmblyman Mr. George Duncan
later arrived to meel us.

(4
The tcam mct Mr. Osmanu Oltoo unit
commuittce chairman and Isaac Katanga
(Ex-Asscmblyman) on the issuc.

The Ex-Asscmblyman Mr. Isaac Kalanga lo
Assist in contacting the affected peoplc.

Contact Person: Mr. Abckah (Assemblyman).

Contact Person: Mr. John Enchil (Unil

_commiltce member)

Richmond Mecnsah spokesman for the arca
Promiscd to cgucate the affceted farmers on the
issue.

The tcam mct the chicl of the town, Nana Kwa-
kety IV and John Boadi (Asscmbiyman),
Madam Cynthis QOtuwah (unit committce
mcmber). The team mect onc uncle Joc who was
a worker during the crcction of the pillars for
the construction of the proposcd projccl. Mr.
Joc according to him a nephew to the Chicf of
Apam (Ankamu).

At about 9:12 a.m the lcam mcl the
Asscmblyman who is also a tcacher of
Nananom J.S.S and Mr. Frank Efiuc Hayford
for Nkusukum Elcctoral Community. Wc werc
accompanicd by Mr.Yakub Mobarak hecad
teacher of Hamid-Islamice J.S.S. and had fruitful

4
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EXKUMFI EWOYA VILLAGE -

SALT POND AREA -

WAAKROM VILLAGE -

AM OS”\I A V] LL/\GE
(ABURA/KWAMANKESE DISTRICT)-

ABURA EDUKROM VILLAGE -

-

NTONOA /NKUNTRODO VILLAGE-

conversation. However, his school will be
afTected by the project as it presently sand
witched between the old and the new
Transmission Pylons.

The tcam met Mr. Kwesi Essuamang (unit
commiltce chairman) at the housc of
Twafo-henc Kwabcna-Benuye to inform and
organize allccted claimants. '

The tcam contacted Mr. Francis Ejaku Donkor,
the Asscmblyman for Nkubem Elcctoral arca to
inform and organizc the affccled peopic in
respect of the proposed project.

The tcam contacted somce ciders of the village
and informed them on their mpission and
rcquested that the village community members
bc organized and informed.

The tcam was conducted to inspeet onc of the
crected pillar No. V.R.A AT 1/100 155 by
Opanyin Kwa Badu. Isaac Kwentsir Scerelary
to the unit committcc was prescnt.

The tcam was informed about a proposcd survey
line by a tcam of private surveyors but pillars
were not located on the survey linc, according to
Mr. Abaka the survey linc localed 1s in respect
of a gas pipe linc.

The tcam was laken 1o a silc lo inspect a pillar
on the survey linc constructed by V.R.A No.
1/100 140 by Kofi Nzcma a native of Edukrom,
the survey pillar stands on the right hand sidc of
the untarred road which lcads [rom Amosima-
Edukrom and about two hundred yards away
from the Edukrom Anthony Catholic Church
Strect. At the lime of the visit we were rchiably
informed the Asscmblywoman Madam Katc
Etsuc resides at Amosima, however we had
fruitful discussion with thc unit commitice
members namcly Messrs. Nicholas Ansah and
Mr. Saic! Quayson.

The two communilics arc undcr onc
Asscmblywoman in charge of the clectoral arca.

5




The tcam did not mect her when we called and
was o comc back by 7:30 p.m. Tecam later met
her on her way from an Asscmbly meclings and
had discussion with her. (Madam Flora Hagan)

- NKUNTRODO VILLAGE - The tcam met former Asscmblyman Mr. John

Annor to assist them 1o inform and organize
affected farmers and landlords.

Nkuntrodo — (Regent) Francis Nyan, as the old
chicf of (Nkuntrodo) has dicd a few wecks
before our inspection — Nana Atom 111 (Latc)

ESUERKYIR (CATE COAST) - AL 8:15 p.m. the team visited the house of
Asscmbly member and was informed he has not
rcturned from his place of work. The tcam gol
in him in his residence and gll meclings and
discussions were held.

KAKUMDO (CAPE COAST) - The tcam met Mr. Kwesi Nunoo the Ex-
Asscmbly member and Ebenczer Quacoo
(Prescnt Asscmblyman for the arca) and was
bricfcd on the issuc relating to the tcam’s
nission.

PILACES VISITED ON 167" OCTOBER 2002

EDINA ESAAMNAN VILLAGE - The tcam met Kwesi Thompson and Willic
- Eshun, Unit Committce Mcmbers and
Govermment appointecs at the chicf palace.

OLD ATABADZLE VILLAGE

(K.E_.A DISTRICT) - At about 8:08 a.m. on Wcdnesday, the lcam
- contactcd Mcssrs. Robert Onaman (unit
- committce member alias tcacher), Robert

Mensah and J.A. Andohkoh and all members of
. the arca opinion lcaders on the issuc.

AYENSUDO VILLAGE . - We were informed of Asscmblyman'’s travcl
outsidc the town, however we werc laken lo 2n
Ex-unit commiticc member Mr. Abbas
Mohammed Yaro’s housc and had a lengthy
discussion with him and requested that he
should inform and organizc thosc who would be
afiected. Address: Samucl E. Asafua, H/No.
CWIQ 079.

- -




NYINASE VILLAGE - Contact Person: Samucl Mensah and Patrick
Okrah. They assisted the team to inspect the
sitc of survey demarcation,

BAKA - ANQ VILLAGE - Nana Kwamc Anim, chicf of Baka-Ano,
Okyiame Kofi Awotwe, Kwcku Asiam and
_ somc mcmbers of the.communily accompanicd :
the tcam to the demarcated High Tension Linc.

KOMENDA JUNCTION - The tcam could not mcct the Asscmblyman Mr.
John Ebo Mac-cathy (tcacher) but contacted a
unil committcc member Mr. Sampson-Amoah l
and bricfcd him on the issuc to inform and
organized the aflccted people.

ABURANSA VILLAGE - The team were led by Nana Yaw Opan, unit
commitlce member to the demparcated arca and
requested o organized farm owncrs.

P

SHHAMA ALAUANYO VILLAGE - The tcam mel the Asscmbly member Mr.
- Arthur, who 1s also a tcacher at the Shama
Scnior Sccondary School. The Asscmblyman
disclosed that most part of the acquired arca
falls within individual plots.

NYAMIKRONM VILLAGE

{After Shama Junction) - Contact man: Mr. Isaac Quacoo, unit
committee member (alias Kobec) requested to [
inform ang-organizc thc community members
on the issuc.

POTSIN.JUNCTION - Contact man: Mr. Ebo Quansush {unit
commitice member)

SEGUFARNMS - Contact man: Kwcgyir Arthur
Tel: 024-381927
C/o Peter Agyir (Osofo) Isracl Praycr Camp

"NYAME BEKYERE VILLAGE - Contact man: Robert Gyandu, opinion Icader lo
inform and organizc the farmers and land
oWners.

PILACES VISITED ON 177" OCTOBER 2002

ASABAHAN VILLAGE - Contact man: Robert Sackey

ANOTEYMAN VILLAGE - Contact man: Atukwci Sackey

7
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NSAKINA VILLAGE

(GREATER ACCRA DISTRICT -

MANHEAN

(GREATER ACCRA DIST.) .

AFUAMAN VILLAGE
(GREATER ACCRA DISTRICT) -

OHIAMADWEN VILLAGE -

DABANYIN (GOMOA DISTRICT -

ANRAMANG /(GT. ACCRA DIST) -

ARKRANDPA VILLAGE -

OKLO OR OCLOQ JUNCTION -

NASON ARLA -

QSHITMANG VILLAGE -

-

ODUMASE VILLAGE -

AMANTRO VILLAGLE -

village tiirougii Ashiamang to Tema.

Contact person: Madam Naonmi Ayclcy Arycc
wifc of the town sceretary, Mr. Albert
Lampltcy).

Contact person: Mr. E. K. Sackey (unil
committee member) and Hon Kofi Acquah
{Asscmblyman).

Contact person: Mr. Ayi Aryitey, H/No. 079

Contac! man: Mr. John Mcasah or Mr.
Kwagyesi (unit commitice member).

Contact Mr. Charles Kunui (upil commilice
member).

The tcam mct the Asscmblyman Mr. Scth
Kwame, alias Kwamc Budu.

The tcam met Mr. Francis Larbt and Mr. Lava
and had information that there were no
properlics on the acquired arca.

Contact man: Evans Atlah

The tcam decided to meet at 2 fixed datc o -
introduce our mission as the Asscmblyman Mr.
Mustapha Alex was not preseat at the time of

our visil.

The tcam met Nii Okycame Abckah and his
clders ang discussed all matters concerning the
subjcct matter. (Oshziumang Okycame, H/No.
A 0/003)

Contact person: Mr. Paurick D. Amuzu, unit
committec member (Cathechist)

Contact person: Mr. Ashong Okoc (alias
Alhaji) to inform and organizc the affected
people. Assisted by Madam Yaa Nyongloh.

~ Time is vet io be arranged for the next inspection Lo cover the other arcas from Amanfro




VILLAGES COVERED

14™ OCTOBER 2002

l. Dankyira Lands
I 2. Gomoa Adah
i 3. Pomadze Ascbu
4. - Gomoa Bewadze
5. Gomoa Amenfi
6. Onyiadze Quarters

i3 OCTOBER 2002

]. Waakrom 13, Ekumf{i Ewoyaa
2 Yamoransa i4. Saltpond
K3 Amosima i3, Ekumfi Ayisam
4 Ekura Bedze 195 Ekumfi Akwankrom
: Anomabu 17. Ekumfi Swedru
0. Asaiua 18 Zkumf Edukuma
' 7. Abura Edukrom 19. Esuahwvia
. N Nirzinoa 20 Ekumfi Ekotsi
) ¢ Nkuntrodo 2l Gomoa Ankamu
: C Esuckvir 22 Gomoa Abolsia
ol Kakumdo i GComica Brofovedru
D Nonkessin

16" OCTOBER 2002

Kwesi Kwazaa
Shama Alavanyo
» Edina Eszaman

Gy -

r.

h Oid Awabadze

0. Ayvecasudo

. Nvinasc

<. EBaka-Ano

0. Komenda Junction

-0 Nyankrom .
i Domcabra

12 Awgltu Breku

5. Gomoa Mampong
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7 TH OCTOBER. 2002

GREATER ACCRA DISTRICT
I. Nsakipaa
2. Manhean
3. Afuaman
4. Abeman
5
6

. Oshiuman
. Ashaiman

AWUTU-BREKU DISTRICT
7. Ohiama Adwen

§. Gomoa Dabanvin

G. Akramang

10. Gomoa Potsin Junction
1. Segu Farms

2. Nvame Bekyvere

15. Akrampa

4. Ocloo Nkwanta

15, Kasoa

GOMOA DISTRICT
16. Asabahan

7. Anortcyman

18. Odumase

19. Amanfro

20. Ekumfi Ewoyaa
21, Ekumfi Bodzano

N

22 Kyirem Nkwata




Existing 161 KV Aboadze- Volta Transmission Line

Sheell

ACCESS ROAD IDENTIFICATION FORM

NO. ACCESS ROAD * BRIDGES / CULVERTS  REMARKS
LOCATION ESTIMATED | LOCATION | ESTIMATED
DISTANCE {SIZE WIDTH)
1|Cape -Coas! 250m. - - 200m access is eroded with gullies
to T4/1. T5/1 Is 200m from Highway.
2|Ghana National College 500m - - ) : |Motorable acess lo 2/2.
3|Aggrey Memorial College 300m — - Molorable access lo 1/3.
4|Moree Junclion - Yamoransa 100m - 200m
5|Yamoransa 650m - - Molorable with difficully (erosion and
gullies) to 1/6.
6|Waakrom 1.5km - - Molorable access lo 1/7-2/7. 1/7 in
town. 2 River crossing belween 2/7 x 3/7
7|Asafora/Biriwa 3.1km - - Feeder road, molorable to 4/7
8[Anomabo-Nanafo 2.4km - - Feeder road motorable to link belween
112 - 2/9. :
9|Anomabo-Brofoyedru 3km - - Feeder road poor surface lo lonk
between 5/10 - 1/11.
10}Anomabu-Ekurabaadze 3km - - Feeder road. Good to link between
4/11 - 112,
11]Otsir/Kromanlse 3km - - 1.6km from Olsir out of the 3km need
. to be repaired to reach span 2/14 and 3/14
12|Saltpond/Afrangoa 2.2km - - Motorable feeder road (Poor Surface)
to meelt span 4/14 - 5/14
13|Sallpond/Ewoyaa 1.8km . - ‘ Motorable feeder road to reach 3/15 - 4/15.

Page 1ol 16




Ewsling 151 KV Aboadze- Volta Transmission Line

»

Sheell

ACCESS ROAD IDENTIFICATION FORM

LINE SECTION:.....C1W

NO. ACCESS ROAD . BRIDGES / CULVERTS |REMARKS
LOCATION ESTIMATED | LOCATION | ESTIMATED
DISTANCE {SIZE WIDTH)
14|Mankessim 1.2km - Access Road to be repaired o
reach 3/18 - 5/18
15|Mankessim road crossing Good track lo reach 2/19
16|Mankessim 950m Molorable through private properties
) ' |(Houses).Prove lo flooding to reach 1/20,
Tower 1/20 x2/20 low lying area
17|Mankessim 1.2km Access not motorable. Repairs needed
' 1o link lowers 4/20 x 5/20.
18|Ekumli Esaafa junclion 650m - Molorable feeder road lo meen

span 3/21 - 4/21

19]Kyiren junction 800m Molorable feeder road to link
between 3/32 - 4/32.
20|Gomoa Brofoyedru 2.2km Molorable from Highway lo link 3/34 - 1/35
21|Gomoa Brofoyedru 1.5km Molorable feeder Rd. to ling 1/35 - 2/35
22|Apam junction ' 500m Motorable road lo 2/38 - 3/38. 2/38 is
N 20m from road . River crossing 4/39-1/40
23]Gomo Abrekum junclion 500m Good molorable feeder road to meel
span 4/41 - 1/42
24{Mankoadze junction 450m ' Molorable feeder road lo meet
span 1/42 - 2/42. 1/43 - river crossing
25{Gomoa Amanli 90m 3Towers (2/43, 3/43 x 4/43) are located

50m lo 90m from Highway. Motorable

to reach 3/43 - 4/43.

Page 2 of 16




Existing 161 KV »honadze. \ olta Transmizann e

|ACCESS ROAD IDENTIFICATION FORM

Sheetd

LINE SECTION: .. .C1W............
NO. ACCESS ROAD BRIDGES /| CULVERTS  |REMARKS
LOCATION ESIJMATED | LOCATION | ESTIMATED
|+ DISTANCE (SIZE WIDTH)
26|Gomoa Bewadze 300m ) . Motorable through grassland to
o ~ R reach 1/44 - 2/44_River crossing
o B belween 2/44 - 3/44 - 1/45.
27|Winneba 700m I Motorable through grassland and farm
""’ to reach 1/46 - 2/46.
28{Winneba (lorry park) 600m T Motorable through private properly
(Horses) to reach 3/46 - 4/46
1|Ahenkofi-Krom 300m Molorable Access Road but 30m of
) access needed lo meet lower 2/1
2|Kojokrom (Christ Divine School) 700m . Molorable Access Road but a little
narrow to tower 3/1 through school compound
3|Kojokrom (Nana Katabra Molorable through kojokrem 50m of
‘A’ School). 400m exira access requird lo tower 4/1,
4|Kojokrom 600m - - Motorable with difficully through private
properties (Houses & Coconul planlation).
100m ol exira access required to link
lower 1/2,
5|Mpintsin 2km Molorable to Mpintsin which is 800m
' from Highway. 1.2km ol access road
lo be repaired lo link span 4/2-5/2 and
lowers. 4/2 - 5/2.
6|Osofokrom 600m Molorable from Highway lhrough privale
! property (House). 200m of access road
through planled cassia trees required lo
reach lower 4/4
" 7{inchaban (GWSC) 300m Good tarred road lo GWSC trealment

plant. Extra 100m of track required to

link tower 3/5 span 2/5 - 3/5 crosses river

Pagé Jofl 16




Exising 161 KV ASoadze- Volta Transmission Line

Sheett

ACCESS ROAD IDENTIFICATION FORM

LINE SECTION:.... .. C1w

NO. ACCESS ROAD BRIDGES / CULVERTS |REMARKS
LOCATION ESTIMATED | LOCATION | ESTIMATED
DISTANCE (SI1ZE WIDTH)
8|Inchaban 450m Molorable Inchaban-Domo feeder
road links span 4/5-5/5
9|Shama junction 800m ‘|Molorable Shama-junction Konfo-eky

feeder road linking 1/7 - 2/7

10|Shama junclion 700m Motorable Highway Appimenyin feeder
road linking 3/8 - 4/8.

11|Essaman 900m Motorable through Essaman town but
narrow al points. 200m of exira access
needed lo reach 5/8.

12|Aboso 300m Parlly motorable lolonk span 2/11 - 3/11.
Tower 1/11 is 50m off Highway.

13jAnto 450m Molorable through school compound

i to 4/11.

14| Atwereboanda junclion 800m Motorable to link towers 3/12 x 4/12
which are 50m from road.

15|Daboase junclion 600m Motorable wilh difficully flooded portions

A needs repairs 5/12 - 1/13

16{Dunkwa-Beposo " [2km Old access road not motorable.
Through cocoa farm. Hence compen-
sation required. ( 1/14 - 3/13)

17|Asamas a 200m Motorable to 4/16 which is in town.

18| Aburanza 2.5Im Molorable, links span 4/19 - 1/20.

19|/ Antaxu (near Kissi) 700m Motlorable access road to span(4/18-1/20)
some areas are prone to flooding.
Tower 1/21 could be reached

20|Kissi 300m Motorable lo link 3/21 - 4/21




Existing 161 KV Aboacdze- Volta Transmission Line

Sheett

ACCESS ROAD IDENTIFICATION FORM

LINE SECTION:...... CiW...............
NO. ACCESS ROAD BRIDGES /| CULVERTS |REMARKS
LOCATION ESTIMATED | LOCATION | ESTIMATED
DISTANCE (SIZE WIDTH)

22|Kissi 200m Bushy access road from Kissi - Kyease
road to lower 1/22.

23|Komenda junclion 300m Motorable access road lo hnk 2/22 - 3/22

24|Kissi 80 - 300m - |Towers 4/22 - 1/24 (1 lowers) located
80-300m from Highway. No access.

25|Dompuase junction 80m Motorable to 2/24 x 3/24. 3/24 siream across

26{Enyinase . 90m Motorable to 1/25

27|Ayensudo 20M - 3 Towers (2/25-1/26) are 20m from Highway 2/26
and 3/26 located in town.

28|Ayensudo 80m - No access to lowrs 4/26 - 3/27 (3lowers).
80m from Highway.

28]Mpeasem 250m - No access from 3/27 to 3/28 (Stowers) 250m

. from Highway on Hilly terrain.

30|Mpeasem 25m - No access from 4/28 - 1/30 (towers) 25m
from Highway 3/28 in lown.

31|Atabadze 100m - Motorable to 2/30

32|Atabadze - Yesunkwa 300m Motorable to 3/30 - 4/30

33|Bronyibima 500m Molorable o 3/32 on Somka Road swamp
in span 3/32 - 4/32

34|Elmina 1.2km Motorabie to 3/33 - 1/34 Archbishop Poner ]
School. {3/33) accessible

35|Eimina/Ankafu 1km Molorable access {o 3/34 200m extra access

lo rach 4/34 and 5/34. (1/34x2/34 - Hilly terrain

Fropme Bt
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Darnting 151 KVaAboadze- Volia Transmssion Line:

Sheetit

ACCESS ROAD IDENTIFICATION FORM

LINE SECTION: ... .. CIW...............
NO. ACCESS ROAD BRIDGES / CULVERTS |REMARKS
LOCATION ESTIMATED LOCATION | ESTIMATED
DISTANCE (SIZE WIDTH)
36|Ankalu 4km - Motorable through Niranoa narrow Road
al village (3m) wide 1o T. 1/35. Good lerrain
for track 1o U.C.C. T. 1/37 x4/37 are on U.C.C.
‘|campus. Major streel crosses span 3/37x4/37.
37|Cape-Coast 70m - - No access 1o 1/39x2/39 localed in lown
70m from Highway.
38|Cape-Coast 120m - Molorable access lo 3/40 off Miantsipim -
Substation Road.
LINE SECTION W2H
1|Winneba 1.3km - - Motorable through grass land to 5/1x1/2.
2[Winneba 600m - - Motorable through grass land lo reach
1/2x2/2 and 3/2.
3]Assin Mampong 600m - Motorable to link span 2/3-3/3 River crossing
- between 4/3 - 1/4. Span is prone to flooding.
4|Okeyeko junction 600m - - Motorable 1o link span 2/4 - 3/4.
5|Gomoa Polsin 600m - - Access lo span 4/5 - 1/6 not molorable
should be construcled
6{Gomoa Potsin 600m - - Motorable feeder road to reach span 3/6 - 4/6
7|Korbiate-Dominase Road 250m - - Motorable road fo 3/8 - 4/8
§|Near Dominase junction 250m - - Motorable with difficulty to reach 1/9-2/9. -

Access lo be repaired:




Exishing 151 KV Aboudze- Volta Transmission Line

Sheet? \

ACCESS ROAD IDENTIFICATION FORM

LINE SECTION:...... CiW...............
NO. ACCESS ROAD BRIDGES / CULVERTS |REMARKS
LOCATION ESTIMATED | LOCATION | ESTIMATED
DISTANCE (SI1ZE WIDTH)
9|Gomoa Budualla 80m Molorable road lo link 4/9 - 1/10

10{Ewutu 90m - - ~_{B lowers (2/10-4/11) are 90m from Highway.
No access.

11{Gomoa Fetieh junction 100m - - Molorable road to ink 4/11 - 1/12 4lowers

: (2/12 -3/13) are 150m from Highway No
; access

12| Senya Breku junclion 150m - " [Motorabie through privale property (Houses
10 3/13. Road Eroded

13|Ewulu-Efulu 100m - - Molorable to reach 14/13-1/14 Road closer
104/13. Another road ahead also closer to
1/14 and to AKRAMPA GRANITE QUARRY

14{Buduburam 80m - Could be accessed from Highway T/5/15
15 10m from Highway T. 1/16 in lown.
T.2/16 in town,

15{Refugee Camp 200m Motorable through refugee camp lo

) reach 2/16 - 3/16

16{Kasoa 70m Motorable to.reach 3/18 - 4/18 which is 70m
each from Highway.

17|Kasoa 500m Motorabie road to tower 1/19. Another link to
lower 2/19 about 200m from Highway.

18|Kasoa Bawjiase Road 200m Molorable road to reach span 3/19-1/20

19|Kasoa-Krodua Road 200m - Motorable roed to reach span 1/20 - 2/20.

20[Ngleshi Amanfro junction 500m Motorable through town to 4/20 4/20-1/20

is low lying area.




Eainhin

0151 KV Abeazze- Volta Transmission Line

Shaett

ACCESS ROAD IDENTIFICATION FORM

LINE SECTION:. ... CIW.............
NO. ACCESS ROAD BRIDGES /| CULVERTS {[REMARKS
LOCATION ESTIMATED LOCATION | ESTIMATED
DISTANCE (SIZE WIDTH)

21|Galilea junclion (kasoa) 220m Molorable road through town lo 4/21. T.2/22
is 30m from Highway. 3/22 x4/22 - 100m from
Highway.

22|Krokobite junction 100m - Motorabie road to 4/22 - 1/23

23{Weija-GBC Stalion Road 100m - Molorable road to reach span 3/24-4/24.
1.5/24 is 10m from Highway. T. 1/25 - 50m
from Highway.,

24|Weija 600m - Motorable with ditficully (slippery when it
rains) lo reach span 1/26 - 2/26.

25|Weija (Police Barrier) 600m - Motorable with difficulty (slippery when it

' _ rains) to access span 3/26 - 4/26.
26{Weija (Police Barrier) 600m - Molorable with difficully (low lying area).
i River crossing between 3/27 -2/27
27]0blogo Road 1-8km - Motorable road lo span 3/27 - 4/27. Tower
"]3/27 10 prove lo fooding.

4/27 - 1/28 - Weija Stone Quarry.

28[Mzalam - Gbawe Road

Motorable road lhrough Mzlam to reach

span 3/29 - 4/29.

29

Achimota s/s - Malam

Line routed through a complex road network

the conlraclor be accompanied by staft

from Voita.

Built up area compensation on Humanitarian ground




Evisting 161 KV Aboadze- Voliz Transmussiorn Line

Sheell
LY
161KV TRANSMISSION LINE REHABILITATION PROJECT
MAJOR ACCESS ROADS AND TRACKS CONSTRUCTION
LINE SECTION: WINNEBA - ACHIMOTA (W2H)
1{Winneba Sub-Stalion 4744|111 - 4/3 Span 2/2 - 3/2 could be shippery when it rains. Farm road
exis! near Assin Mampon link track at span 2/3 - 3/3 600m
from lhe Highway.
2|Okyereko Junclion - Outside Winneba 3.558|1/4 - 2/16 Span 3/3 - 4/3 and 1/4 - 2/4 could be shppery in the rainy
season
3|Gomoa Polsin area 3.66813/6 - 3/8
4|Koblele Dominase road 0.784|3/8 - 1/9 Span 3/8 - 4/8 could be sv-ampy in the rainy season. Walter
channel runs across span 1/9 - 1/9. A football park localed
in the same span Span 3/9 - 4/9,4/9 -1/10, 2/10 - 3/10 could
be muddy in the rainy season.
5 DO 4.4911/9 - 4/11
610dembo/Gomoah Buduata road. Feeder road exist to ink track in span 4/9 - 1/10
71Gomoah Fetteh juncltion. 1.2{4/11 - 113 Track was nol constructed from 2/12 - 3/12 because of
rocky nalure of terrain.
8l1DO 0.169 Access conslrucled from Highway to link track in span
3/12 - 3/13. River crosses 1/13 - 2/13. Tower 3/13 is
. located al Awulu lown. B
9lAwutu area - 0.946(1/13 - 1/14 Portion of span 3/13 - 1/14 is swampy in the rainy season.
Private road exis! through fitting shop enar Awutu junction
lo tower 3/13. Anolther Road exisl through Akrampa Granite
Quarry to tower 1/14.
10{Awutu to Gomoah Budumburam 2.675[1/14 - 5/15 B
11|Budumburam lo Kasoa area 6.362]3/16 - 3/20 Tower 1/16 and 2/16 are locted at Budumburam town.
Waler Channel crosses span 2/28 - 3/18. Span 3/19 - 1/20
is used as refuse dump by Kasoa residents. Span 1/20 - 2/20
would be difficull 1o access in rainy season. A siream
crosses span 2/20 - 3/20. Road exist from Kasoa town to
Iink span 3/18 - 4/18, tower 1/19 - 2/19 and 4/19.
12|Kasoa lo Weija area 2.752|1122 - 2122
13]Kasoa to Bawjiase road . This road links span 3/19 - 1/20.




Exishing 165 KV kboacze Volia Transmission Lif.c Sheetd )

161KV TRANSMISSION LINE REHABILITATION PROJECT

MAJOR ACCESS ROADS AND TRACKS CONSTRUCTION

t4|Kesoa Krodua road. This road elso hnks span 1/20 - 2/20

15}Gelelea road Span 2/21 - 3/21 coulc be accessed from this road

16}Weija area - Irmgelion Dam erea 09312722 - 4122 Spen 3/22 - 4/22 is lood prone ere.
1

3
17 |Krokobile road 3811723 - 1124 Irrigation canal crasses span 4/22 - 1/23 so track wes nol

constructed through No lrack was conslructed from

1/24 - 2/24 due lo rocky nalure of lerrain.

18{G.B.C. TV Stztion road. 0.98(2/24 - 5124

19{Weija Police Barrier 3.69]1/25 - 3127 2126 - 3126 is prone lo fiooding Could also be slippery when
il rains. River channel across span 2/27 - 3/27. Both
towers are prone to flooding in the evenl of spillage from
Weija dam.

20{Oblogo Town 0 1}3/27 - 4127 Track is not through to 2/27 - 3/27. Tower 4/27 cannot be

reached from 3/27 due lo rocky nature of terrain.

21{Gbawe 1.73211/28 - 2128 -

NOTE: DEFINITION

ACCESS ROAD: Road linking the Transmission Line Right-Of-Way to a public road

TRACK:- Graded route aiong the direclian of the Transmission line and within the Right-Of-Way.

161KV TRANSMISSION LINE REHABILITATION PROJECT

MAJOR ACCESS ROADS AND TRACKS CONSTRUCTED

LINE SECTON: CAPE COAST - WINNEBA (C1W)

NO. |ACCESS ROAD/TRACK LOCATION |DISTANCE (KM) TOWERS CONDITION/REMARKS
ACCESS RD. {TRACK EXPOSED
39{Gomoah Abrekum area 1.100 3/40 Access links tower to Highway
40{Gomoah Abrekum Road/Mankwadze
rczd area 5.425(3/39 - 4/42 Rwer crosses span al 3/38 - 1/40. Gomoah Abrekum road
and Mankwadze road link the track atspan 4/41 - 1/42 and
1/42 - 2/42 respectively. ]
L] — )
r 't p—




Dxarting 101 KV 2LordTes Volla Trignsmies:icn bne

\

Sheelt
161KV TRANSMISSION LINE REHABILITATION PROJECT
MAJOR ACCESS ROADS AND TRACKS CONSTRUCTION
3| DO 0 041 1/43 Access links lower to Highway "River crosses span 1/43-2/43
42|Gomoah Amznfi to Gomozh 500 2143 - 4/46 River crosses span 2/44 - 3/44 al lwo locations. Road [
exisls through commercial farm lo lower 2/44. Road exists
Permission required o use this road.
1|Cape Coast Sub-Stalion. Through
Agric. Dept. 0.650 11 - 31
2|Cape Coasl where line first crosses
Crosses Coasl Yamoransa road. 0.371 41
3|00 0.152 5/1
4]Cape Coast near Ghana Nationa! 0.391 - 1/2 Portion of access 1o lower 1/2 is muddy in the rainy season.
School. ’
5|Ghana National/School for the Deal 0.475]3/2 - 4/2 Tower 2/2 and 3/2 are located at Ghana Ntional School.
Portion of track in span 3/2 - 4/2 is muddy in the rainy sea-
son. Tower 4/2 could be reached through school for the deaf
6{Cape Coast Aagrey Memoral School 0.252 213
7 |Moree Junction area ) 0.238 3/3
8{DO 0.144 4/3 .
9{Moree Junclion area - 0187 174 Access passes through hilly areas.
10lYamoransa area 0.50 214 - 3/4 .
11|Yamoransa area - road ¢rossing 0.104 2/5
12|0ld Yamoransa road. 0.321 3/5 Portion of road is fliooded in the rainy season.
13|Yamoransa/Waakrom area 1.614/5 - 2/7 Hilly area. Stream crosses span 4/6 - 1/7. Road exists from
‘|highway 10 tower 1/7 at Weakrom. River across span 2/7 - 3/7.
14|Asafora near Biriwa 4.2]3/7 - 4/9 3km of feeder road exist from highway to tower 4/7 at Asalora.
Hilly and rocky lerrain. Sleep hills and deep vealleys in span
- |4/7-5/7 and 4/8 - 5/8. |
15|Anomabu/Nszfo road. 0.600 4/9 - 2/10 2.5km feeder road exist from highway lo link span 1/9 - 2/9.
16} Akurabadze. 0.200 2.786]3/10 - 4/11 Track ends at 2/10. Deep valley in span 2/10 - 3/10. Bypass
' road constructed to link exisling farm road Wthh leads to
tower 3/10.




Ereniing 1561 KV Aboadse- Volta Transmiseion Line: Shect!

161KV TRANSMISSION LINE REHABILITATION PROJECT

MAJOR ACCESS ROADS AND TRACKS CONSTRUCTION

17[Broloyedru road Feeder road from Highway 1o Broloyedru links span

510 - /11 3km away

8{Aduradze 6.375[1/12 - 4/15 Steep hill in span 3/13 - 1/14, 2/13 - 3/13 and 2/15 - 3/15
Q

Otsir road 2.5km feeder road highway lo Olsir village exist.

2010lsir Villzoe 1719 2114 - 314 Access hnk lrack al span 2/14-3/14irom Oltsir village.

21|Alrznaua iunclion near Saktpond 4/14 - 5114 2.2 km of leeder road Irom highway o Afrangua links track
al span 4/14 - §/14.

22|Ewuya near Saltipond 3/15 - 4/15 1.8km feeder road from highway to Ewuya links tracks at
span 3/15 - 4/15.

23|Salipond aica 1.057{4/15-3/16 "|Sleep hill at span 4/15- 1/16  Some porlions could be season.
flooded in the rainy season.

24j00 0.9{3/16 - 1117

25|Mankesim arca 313[1/17 - 119 Span 1/18 - 2/18is hily, likewise 3/18 - 4/18. Siream
crosses frack al 3/18 - 4/18.

26|Mznkesim area. - 0 595 418 Access constructed from Highway lo bypass stream 1o
link lower 4/18.

27 |Mankesim area where line crosses 0.67511/18 - 5/19 A road exis! oulside Mankesim through crowded commu-

the Highway

nity to lower 1/20. Span 5/19 - 1/20 is swampy. Track nol

conslrucled. River crosses span 1/20 - 2/20. Road not

. conslrucled o 2/20 due lo difficult terrain.

28[Mankesim. After the bridge from 1.492 4120 - 3/20 Tower 4/20 and 3/20 are Jocated al areas that experience
Szltpond end. seasonal fiooding :

29|Mankesim/Ekumli Ayisam area ] 6.6]4/20 - 1/25 Track passes through fairly good lerrain

30jEkumfi Aszala road.

Feeder road exisls from highway to link track at-span 321

4/21 0.650 km away.
31| Asaala area 0.443 2122 - 3122 Access road highway links lrack span 3/22 - 2/22.
32|Ekumfi Ayisam to Ekumfi Ekotsi erea 3.331[2/25- 1127
33!Ekolsi area where line crosses
Highway : 0.146 2127
31|00 2.763]3/27 - 2129 Stream crosses span 1/28 - 2/28. Moloreble in the dry
. Season, but dificult lo pass in the rainy season. Road
exists from Essuehyia to link span 3/28 - 4/32.
35{Essuehyia 6.286]2/29 - 2/33 Exisling feeder road from highway 1o Kyiren links kack at

span 3/32 - 4/32
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Loishiag 161 KV Abcasze. Volta Transminmss Ling

Sheetl

161KV TRANSEUSSION LINE REHABILITATION PROJECT

IMAJOR ACCESS ROADS AND TRACKS CONSTRUCTION

36

hyiren Road

37

Gomoah Broloyedur

8.041[2/33 - 2138

Stream runs seasonally across span 2/36 - 3/36 and 5/37 -

1/38. River crosses span at 3/39 - 4/39. Feeder roads |

cross span 3/34 - 1/35 2.2km lrom highway and span 1/35 -

2/35 1.5 km Irom highway near Gomozah Brofoyedur.
38lApam road 2.247(2/38 - 3/39 :
39|Gomoah Abrekum 1.100 3/40 Access links tower 1o Highway.
40|{Gomoah Abrekum Road/Mankwadze
road area

5.425]3/39 - 4/42

River crosses span at 3/39 - 1/40. Gomoah Abrekum road

and Mankwadze road link the track al span 4/41 - 1/42 -

. 2/42 respeclively
41{DOC 0.041 1/43 Access links lower o highway. River crosses span 1/43 - 2/43
42|Gomoah Amanfi to Gomozh T
Bewuadze area. 5.00 2143 - 4/46 River crosses span 2/44 - 3/44 zt two locations. Road exists
through commercial farm lo lower 2/44. Permission
required to use this road
LINE SECTION TAKORADI! - CAPECOAST {T2C) ,
1{Takoradi Sub-Station. 0.068]11
2| Takorad Sub-Stalion. 0.238 0.229(2/1 :
3]Kojokiom Christ Divine Church 0.132 3N Road passes through school compound. Tower 3/1 is
: : located near a burial ground
4|Kojokrom/Mpintim area 4.620 4/ - 314 There is an existing road from the Highway tghrough
crowded community to tower 4/1 near Nana Kalabra ‘A’
J.S.S. school. There are two waler channels in span 3/2 -
4/2. Hilly terrainfrom 4/1 - 3/4. Couild pose problem to
. : none 4x4 vehicles. .
S{Mpintin 0740 4)2 - 52 Access road slarls from Mpintin park near the cemeiery.
6|Sofokrom, nezr Latler Day Sainle 0.287{4/4 Some portion of access is routed through private property
Church (houses).
71Sofokrom, near schaol for tnhe Deat 0.745]5/4 - 3/5 Some portion of road could be muddy. Approach lower
area . 1/5 cautiously. Dapgerous and deep valley ehead.
- -
. -
o [ 2]
e |




Lroing 151 KV Algadze Volta Toannmuesion L

Sheett .
LINE SECTION TAKORADI - CAPECOAST (12C)
8linchaban Waler Works 0.234 35 Access beains from inchzban water lreztment plant.
linchaban/Wsoko road 2 98314/5 - 1/7 Span 5/5 - 1/6 and 2/6 3'6 are prone lo flooding. Deep
velley al one side of frack in span 1/6 -3/6. Careful drving
. 1S required
10]Shama junchion Konfuku road 0333 207
11{Shama junclion/Appimenyt 4 7231217 - 1110 Weler channel crosses span 2/7 - 3/7 2t nudspan. Deep
velley atl side of spen 1/8- 3/8. Span 4/8 - 5/8 is prone lo
floding at midspan A road exists from Shama junction {o
span 1/8 - 2/18. Appimenyi road also crosses span 3/8 - 4/8
700 melres from the highwayy. Span 1/9 - 2/9, 3/9 - 4/9
4/9 - 1110, 2/10 - 3/10, are prone lo flooding.
12]Asoku Essman 0 147 5/8 - 119 Access leads 1o midspan of 5/8 - 1/9.
13|Asoku Essman 0.350 2/9 - 3/9 Access begins from school park andiinks span 2/9 - 3/9.
14]Koli Anokrom 0124 210 Access passes through coconut frees.
15{D0 0.846}2/10 - 1/11 )
16{Anto 0.084 411 Access from Anto lown 1o towr 4/11.
17{Aboso area where line crosses the 1.88112/11 - 2/12 Span 1/12 -2/12 is swampy in the rainy season
Highway
18]Atwereboanda junction near old 0400 312 - 4112 Existing Aatwereboanda road links span 3/12 - 4/12 . Track
Daboase junction. ends at tower 3/12 - il could be muddy in the rainy season.
18{Daboase junction. 0475 512 - 113 Few melres from the Highway could be swampy in the rainy
: season. Track lo 4/12 could be slippry in the rainy season,
20|Deboase junction 2710 5/12-1/14 River crosses span 4/12 - 5/12. A slream crosses span
5/12 - 1/13 - Culvert required. Span 1/14 - 2/14 could be
flooded.
21{B8epaso Dunkwa near the fuel stalion, 1824 313 - 1114 Stream crosses the access road attwo locations. Culverts
could solve problems. T
22|Amasa 3.193| /15 - 416 Spans 3/15 - 4/15 and 1/15 - 2/15 could be flooded in rain
seasons. Culveris required. Track is routed through hiilly
-Jterrain.
23|Asamasa /Sefwi 1.149(4/16-3/17
" 241Sefwi 0 400 4/17 - 118




Lovrnng 121 BV Aboadze Volta Tronsmisuon Ling

Sheett
5
LINE SECTION TAKORADI - CAPECQOAST (T2C)
25]Aburanseg erea 391712/18 - 4/20 A road exists from Aburanse to link span 4/19 - 1/20. Track
from lower 3/18 - 1/19 could be muddy and slippery. Farm
road exists from Antadu junction near Kissi to tower 4/20 and
1/21. Poriions of the road are however swampy in the rainy
season.
1/21- 2121, junction.
27]|Anladu/Kyiase area area near Kissi
Midspan 3/21 - 421 '0.900 4/21 - 2122 .|Porlions oftrack could be shippery in the rainy season.
‘|Alernative road exist from Kissi to towr 1/22 and 2/22.
Shieldwire insulaled from tower 2/22 to Cape Coas!
Tower 3122 is locoled few melres off the Kissi Kommenda
- junclion road.
28|Kissi area near Abandoned fuel
slation on Highway ~ ]0.200 4/22
29 DO 0.927(4/22 - 3/23 Span 4/22 - 5/22 could be swampy.
30 DO 0.148 1/23 - 2123 Access links span 1/23 - 2/23
31 : DO 0.275|2/23 - 3/23 Road ends at 3/23.
32{Dompoase junction area 0.144 4/23 - 5123 Access links span 4/23. Swamp close 1o tower 4/23.
33{Dompoase junclion area 0.753{4/23 - 1/24
- 34|00 - 0.026 2124 Towers are close 1o highway, so short acces roads were
. - constructed lo link individual towers. Tower 1/25, 2/26
and 3/26 are localed in lowns, Anyinase and Ayensudo
respeclively. Steep hills and velleys at side of access road
linking tower 3/37 and 4/37.
35100 0167 3124
36|00 0.252 4/24
37| Anyinase ' : 0089 1225
38{D0 0024 i 3/25
38100 0.027 1/26
=0)Anyinase 0.100 4126
41IDO 0078 1127
£2{DO 0 080 2127
¢
Pzae 15 of 14
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Lrehing 121 KV Aboadze- Voila Transmission Line

Sheett
\
LINE SECTION TAKORAD! - CAPECOAST (Y2€)

43|DO 0497 3137

44|00 0.262 4137

45|Adu-Aoyer area 0293 1128 Tower 1/28 and 2/28 are localed in hilly areas

46{00 0224 2128

J7|Adu-Aayer arca 0121 3128

48{D0 0024 5/28 4/28 1s localed very close lo Highway, no 2ccess road
consirucled.

48{D0 003 1/29

S50|Mpasem 0 093 2129

51100 0 066 4/29 Tower 3/29 i1s located 21 Mpasem town, no 2ccess road
construcled.

52|Alebadze 0 068 1730 Portion of access 1o 1/30 could be swzmpy.

53}Alsbadze/Bronyibima area 0 800

54{Bronyimbima 2.9{4/30 - 3/32 Sanka road exisis from Highway to link tower 3/32. Large

R swamp in span 3/32 - 4/32.

55{Bronyimbima - Elimina Junction 1.185(4/23 - 2/33 Track in span 5/32 - 1/33 could be swampy. Tower 3/33 is
localed at Archibishop Porler Girls Pol technic. !

56{Elimina/Ankalo road Near Archibi- 1.52411/34 - 5/34 Deep valley al side of irack 1o fower 1/34. Track to 5/34 is

shop Porler School. slippery. River crosses span 5/34 - 1/35.

57{Elimina/Ankafo road after SSNIT Fiats 0.921 3/34 Access links tract at lower 3/34.

58| Afrakwan road near Ankafo prisons 1135 A road exists from Akrakwan village where tower 1/35 is
located. .

S9Afrakwan 1.39311/35 - 4/35 Spans 3/35 - 4/35 and 2/35 - 3/35 could be flooded in rainy
seasons. Large river across span 4/35 - 1/36. {

60Cape Coast Highway 2.0 1126 - 1137 Portion of track in span 1/37 - 4/36 is muddy in rainy season.
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Dear Sir,
Eﬂ!lﬁQﬂ_MﬂMLJMEAQT_ASiES.S_MEﬂUﬂA]ﬂULV QF PROPOSED
: 330KV COASTLINE TRANSMISSION LINE PRQJECT (ABOADZE-TEMA)
2e. Your ietter rumnber RF/EIA0205 dated 20" November, 2C02. [

Fiezse find below cur concerns on the EIA study of the proposed 330KV Coastal Transmigsion
Line Project (Abcsdie-Tema). ;

P

The p:oposed 33C KV Coastl.ne Transmission Line Project passes through the Mun-
Pomadze wellanas from Onyadzs - Ahwerenkwanta. The area was designatea o
Ramsar Site in 1992 under the International Convention on Wetiands {Ramsar, lran,

1871),

# Two aress within Lhe site, and making up aocout 10% of its total lend area, have been
cesizneted as forest reserves; Yenku Block A Forest Reserve and Yenku Block B Forest [
Reserve.

r Over €0% ol xnzwn wetland birg species are represented with the s.ie being
pzrucclarly important for <erns ircluding the “rare” (IUCN) Roseate Tern. :

» The a:ee supports internat:orally significant numbers of black-winged stilt, and &n
estimeied population of 23,000 waisrfowl, including 27 species of waders, eight
species of terns, and seven species of herons and egrets.

~ Majonty of the sviiauns are palaearctic migrants.

» The edjoining wetland is especially important for ns populations of the toilowing
economicelly imgortart terrestrial vertgbrate fauna: Tragelaphus scriptus, Cephalophus r
niger, C. mexweili Neatragus pygmaeus, Thryonomys swinderianus, Python regius, -
Viarenus  nioticus, V., exanthematicus. Other Important fauna are Criccetomys
gembianus, Lemniscomys stristus, the rare Calabarla rainhardtii, Naja  nigricolis,
Deridroasprs viriais, Kinixys bellisne, and soveral anuran species {Amphibians)

We would therefors be grateful if the pylons to be used shail take care of nesting and roosting
bnrd_s €3 the trees and srrubs sarving these purposes will be dastroyed in the execution of the
project. \

;‘____¢____.____cp l

DIRECTOR



