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EXECUTIVE SUMMARY

BACKGROUND

Ghana is endowed with abundant natural resources. These served as the spring-board for the .
country’s industrialisation effort after the attainment of independence and they remain the fundamental r
aendowment from which the nation's people derive their livelihood. In the process of exploiting these
resources to meet socio-economic needs, howevar, adaquate care has not been taken to guard
against the depietion of the resources. This has given rise to a host of problems, including
deforestation, desertification, and soil degradation. Also many problems associated with
industrialisation, such as poliution of air and water, have surfaced. A point has now been reached
when It is necessary to balance national development effort and the quest for economic growth with
arational exploitation of the resource base. This must be doneto ensurethat economic deveiopment
can be sustained in the long term.

In Marca 1988, the Government of Ghana initiated a major effort to put environmental issues on the
priotityagenda. The exercise has culminated in the preparation of a stratagy to address the key issues
relatine to the protection of the environment and better management of renewable resources. The
objectize of what has bacome known as the Environmental Action Plan (EAP) is to define a set of
policy actions, related investments, and institutional strengthening activities to make Ghana's
development strategy more environmentally sustainable.

ECONOMIC DEVELOPMENT AND ENVIRONMENT IN GHANA

Prior 1o the launching of the Economic Recovary Programme (ERP) in 1983 the economy of Ghana
was in decline due 10 the combined effects of poor weather, institutional rigidities, inappropriate
economic policies and intemal and external shocks. The ERP has led to a positive growth
performance in the economy, however at some social cost. It has been noted that the sustainability
of Ghana's economic snd social development depends ultimately on proper and responsible
managemaent of the natural resource base and the environment in general.

TGRS i ~F s = 3

An attempt has been made to estimate the costs imposed on Ghanaians and the economy from
environmentai cegradation in sectors such as agricutture, forestry, hunting, industry and mining. The
willingness to pay by Ghanaians to avoid such negative impacts has been estimated using market
prices where avallable, or our best estimates where market information is unavallable or inappropriate.

The picture is incomplate in a number of respacts. Nevertheless, and conservative as these estimates
may be, the costs of environmental degradation are significant. The total estimated annual losses in
1988 amounted to 41.7 blilion cedis, the equivaient of 4 per cent of total GDP. The magnitude and
pervasiveness of the losses impose a strong case for taking effective action to reduce the losses via
the EAF. The incentives facing users of Ghana's environment aimost all encourage its exploitation,
degradation and destruction. The Action Plan seeks to neutralise or revarse these incentives, and to
do so cost-effectively.

ENVIRONMENTAL POLICY

A National Environmental Pdlicy is to be adopted to provide the broad framework for tha
implementation of the Action Plan. The policy aims at ensuring a sound management of resources
and the environment, and to avoid any expioitation cf these resources in a mannaer that might cause
irreparable damage to the environmant.

Spacifically, the policy provides for:

[ bn:airnemnceofacosystemsandecologiw processes essential for the functioning of the
osphere;

o sound management of natural resources and the environment;
@ protection of humans, animals and plants and their habitats;
e guidance for heaithy environmental practices in the national development effort;

Environmental Action Plan 50




ExecuJtive Summary EAP

o imegration of environmental considerations In sectoral structural and socio-economic
planning at all levels;

e common approach to regional and global environmental issues.

Appropriate incentives and sanctions will be put in place to snsure compliance with the provisions of
the Policy.

The fundamemal aims of the Palicy will be pursued and achieved through harmonisation and
enforcement of relevant laws and treaties on the environment, and through the implementation of the
EAP.

ISSUES

Land Management

The strength of Ghana's economy, and hencethe integrity of the environment, is related to the efficient
use and management of available land. The need for efficiant management ot land is the more urgent
in the face of an ever-increasing population and the growing demands: in all the various activities

based on land. Land resources and the processes of their development and use, however, have
varying consequsences on the environment.

A major aspect of the land management problem in Ghana has to do with ownership and tenure.
There is also no land use pianning and therefore optimal land use is not attained. The situation has
led 10 land use conflicts and degradation all over the country. The issue of land management is
recognised as a central point inany effortsto address environmental and resource problems in Ghana.

Forestry and Wildlife

One estimate indicates that only about 2 million hectares of Ghana’s clased forest actuaily remain.
Of this only about 0.4 million hectares lies outside land legally constituted as Forest Reserve. This
situation has arisen fargely as a result of the progressive conversion of forest lands to other forms of
land use, particularly agricuiture, without any control. Logging and bushfires have also exerted the
toll on the forast. The extraction of woodfuels, both for domestic and industrial use, further contribute
1o deiorestation in Ghana.

The depletion of forest resources is significant not only in tarms of woocl. Wildiife habltats have been
destrayed through various economic activities, inciuding agricuiture and logging. not to me:ntion the
effects of the high incidence of bush fires. Wild animal populations ar2 also severely depleted as a
result of the excessive exploiiation for meat. And a wide range of imporiant non-wood forest products
important as sources of food, raw materials for rural industries, medical treatment, etc., are becoming
increasingly scarce.

Water Management

In its natural form water is fairly abundar:t in Ghana, although seasonal shonages are quite common.
Such shortages are due primarily to poor management and inadequate use of available technologies.
From an environmental stand point, a primary principie, should be thiat water should be available in
a potable form for the entire population with minimal effort, and that its availability on a sustainable
basis should be guaranteed. This unfortunately is not the case. Only about 30% of the population
of Ghana can be said to have ready access to potable water.

Water pollution, on its part, gioses significant threats to many people both in the rural areas as well
astr urban centres. The probiem arises from the discharge of ali kirds of wastes into water bodies
without any form of treatment. Wastes from agricultural activities also enter various streams and rivers
each year all overthe country. Water-bome and water-related diseases are commoninthe rural areas.

Problems of water management in Ghana include the paucity of data on the resource itseif, and also
on related factors. For instance, the absence of suitable maps and necessary relevant data hamper
comprehensive assessmaent of available water resources.

x Environmental Action Plan
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EAP Executive Summary

Marine and coastal ecosystems

The over-concentration of industries in the coastal zone has aggravated the environmental stresses
normally associated with industrialisation. Prominent among the problems are industrial and urban
poliution and over-crowding. infrastructure is stretched to break-down point. - All of these constitute
a serious threat to fragile and sensitive coastal acosystems.

Uncontrolled agricultural activities in the zone also have degradational effects. Of particular concemn
Is the discharge of agricuitural chamicals and wastes released into the environment through run-off
and direct discharges into the drainage catchments in the zone.

The mos. readily apparent environmental problem of the coastal area is erosion. The most well known
areas siffering serious erosion are the Keta Coast, the Ada-Foah Beach, the Labadi Beach, the
Nkontompo Beach, and the Axim Shoreline. The rate of erosion in all these cases exceeds 1.5m per
annum. There are other less known areas where the rate of erasion is about the same.

Industrial poliution

The forms of poliution most commonly associated with industrial activity are air, water, and noise
pollution. Fortunately, the problems have not yet assumed very serious dimensions in Ghana.
However, there is causs for concern, panticulary in the industrial concentration area of Accra-Tema.
Overthe years the quantity and diverstty of industrial wastes have increased, and there are hardty any
Wwasle recycling or proper managemsnt practices in the country.

Improper siting of industrial instaliations in relation to other activities and residential housing also
poses considerable problams.

Mining

The main problems associated with surface mining In Ghana include land devastation, soll

degradation, water and air quality changes. Gold processing also has deleterious environmental

.efiects. The use of cyanide as the main chemical for processing eventually laads to the poliution of
-fivers and water bodies. The roasting process aiso results in the discharge of large quantities of

arsenic into the atmosphere.

Underground mining has, on Its part, given rise 1o problems with water quality change and potential

for subsidence, especially if underground mine water is pumped to the surface. The healthand safety

hazards to miners are numerous and may include accidents (rock falls, mine fires, haulage accidents,

gt-raltaccidams etc.), gas poisoning, high temperature and humidity effects, and vatious occupational
iseases.

Hazardous chemicals

For many years the importation, manufacture, distribution, handling and use of potentially toxic
chemicals in Ghana has procesded without much consideration to the possible  environmental
consequences. This poses considerable hazard to human haalth. The problem is the more serious
because the quantities and types of chemicals in the country are not fully known.

Human settiements

Rapid population growth coupled with the concentration of infrastructural facllities and job
opportunities in the urban areas has resulted in the movement.of rural people into urban cantres. The
infiux of people into cities and cther urban centres has brought considerable stress on the aiready

inadequate urban infrastructure, including the shortage of suitable housing and other basic amenities: -

The situation has led to the development of slums and the consequent degradation of the s::ban
environment, causing deterioration of large areas in urban centres. .

The environmental problems associated with urban settiemnents in Ghana are those that have direct
bearing on human health, suchas basic sanitation and disposal of wasts, the shortage of essential
facliities. and rampant disregard of approved land use  aliocations. Other serious problems
associated with urban fife are noise, overcrowding, poor and inadequate transportation. Town

Environmental Action Plan xl
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planning processes seam unable to keep pace with the rate ot expansion, with the restit that rational
land use bacomes extramely difficult or even impossible.

Problems of rural setlaments are relatively simple and are concemad mainly with basic sanitation
and good adequate water supplies rathar than the proper management of space. 1t is a sad
commentary that despite the enormous contribution of rural production to the national scanomy, the
benefits of national development do not reach rural setiements and thelr inhabitants. They have
poorer share of sarvices, infrastructure and public investments generally.

POLICY ACTIONS

The EAP providas a coherent framework for interventions deemed necessary to safeguard the
enviranment. Government will undertake the following policy actions, among others that may be
deemed essential:

Resource Management
Land Mansgemesnt

o Establish a body to be responsible for policy, planning, co-ordination and monitoring of
land-based development programmes and projects in Ghana;

o Institute land use planning 10 ensure harmony inthe allocation and use of land for differ-
ent purposes;

e adopt land tenure/ land management policy and establish appropriate institutional frame-
work;

@ strengthen the legal and administrative machinery for land acquisition and tenure, includ-
# ing proper maintenance of and title and transaction records;

g @ raview, enforce, update, and approve a stronger anti-bushfire law;
' Forestry and wildlite

o Adont torest management policy:

@ establish protected woodlands;

o adopt revised consarvation laws and regulations;

& adopt range management policy;
} o register Charcoal bumers and commercial wood producers.
Water management

@ Estabilish the proposed Water Resources Commission;

e adopt proposed Water Law;

o adopt policy framawork for the extraction of water for the different uses, integrated plan-
ning for river basins, and the control of waste discharge into water bodies;

@ ostablish watershed protection areas;
Marine and coastal acosystems

o Adopt fisheries management policy;

o adopt proposad legisiation and reguilations on coastal zone management;
! @ astablish protected areas in coastal wetlands;
Human ssttiements

o Adopthuman settiements policy law to provide a general framework for planning and man-
aging settioments;

o o e e
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e establish a Human Settlements Unit to act as the central authority for the planning, devel-
opment, improvement and management of human settiements;

@ review, update and approve the National Physical Development Framework; :
Poliution Control j-
e Prepare and adopt regulations for environmental control of mining operations; :
o prepare and adopt regulations for environmental contral of industrial operations;

o adopt proposed legislation to control the imporn and use of pesticides and other hazard- .
ous chemicals;

e adopt revised Factories, Offices and Shops Act; :-:
e adopt revised incentive system for siting of small scale industries.
e adopt incentive system for greater energy efficiency in industry.

POLICY INSTRUMENTS .
Forthe successful implementation of the National Environmental Policy, necessary steps will be taken
to deveiop appropriate instruments geared towards:

@ improving the scientific base of environmental policy, among other things, through appro-
priate research programmes;

o the assessment of the potential impacts of certain public and private projects on the en-
vironment, and the integration of the environmental dimension in national policies;

e establishment and implementation of appropriate standards and guidelines so as to en-
sure an acceptable level of public health and environmental protection;

o harmonisation of appro- priate legal instruments;
e improved access 10 information on the environment.

Legislation will be enacted to prescribe the necessary enviranmental quality standards ang guidelines
for mining and manutacturing industries. To this end Environmental Impact Assessments (EIA) will
be required for all new investments that would be deemed to affect the quality of the environment.

Penalties and incentives will be instituted to encourage the adoption of environmentally sound
production technologies to discourage pollution.

INSTITUTIONAL STRENGTHENING

To enhance the effectiveness of the EPC - as the custodian of the national environment, the
co-ordinator of all activities relating o the environment, and the lead agency for the implementation
of the Action Plan — Government will review the

status of the Councll, including its placement within the administrative machinery of the country. The
EPC will be entrusted with the responsibility for setting environmental quality standards as waell as for
ensuring the enforcement of these standards. In addition other agencies to be involved in the
implementation of the EAP will be strengthened to ensure the efficient performance of their assigned
roles.

{MPLEMENTATION )

The EAP is to be implemented over a ten-year period, from 1991 to 2000. The necessary policy
Instruments and structures will be put in place during the 1991-1932 start-up phase. A variety of
individual projects will be implemented by various national agencies.

Environmental Action Plan xlil X




CHAPTER 1
INTRODUCTION

Background

Ghana abounds in natural resources which have played a very important role in the agricultural and
industrial development efforts of the country since the attainmant of independence. However, a point
has been reached when it Is necessary to balance economic growth with rational management of the
resources 10 ensure that the resource base is not eroded in the process of development.

Public concern about environmental degradation in Ghana climaxed during the long dry spell and
ravaging bushtires of 1983/84. ironically this was the single environmental event that set the stage for
a concerted national effort to check environmentai degradation.

Several efforts had, however, been made in the past to address the problems of the environment. Of
specific relevance to the present inltiative are the following activities:

Preparation of a Nationa! Oil Spill Contigency Plan (1985);
Preparation of a National Ptan of Action to Combat Desertification (1986);
National conference on Resource Conservation for Ghana's sustainable development (1987);

Draft Nationa! Environmental Protaction Programme (1967) based on priorities identified through
a series of regional and distri-. fora organised over the period 1986-87.

A Sustainable Deveicpment Strategy for Ghana

All over the world, peopie and nations are starting 1o recognize that environment and devalopment
issues are inexaricably interdinked. World attention was first focused on environmental issues at the
1972 Stockholm Conference on the Human Environment, inwhich Ghana took an active part. In 1973,
Ghana created its own Environmental Protection Council (EPC), the first governing body in Africa to
focus on issues of environmental management. Through theleadership of the EPC, with support from
a broad base of iocal participants, this Environmental Action Plan has been formulated.

The Plan addresses Itself to issues of sustainable development as defined by the Warld Commission
on Environment and Development in 1987. 'Tha concept of sustainable development provides a
framework for the integration of environment policies and development strategies... Sustainabie
development seeks to meet the needs and aspirations of the present without compromising the ability
10 meet those of the future. Far from requiring the cessation of economic growth, it recognizes that
the problems of poverty and underdevelopment cannot be solved uniess we have a new era of growth
in which developing countries piay a large role and reap large benefits.” -

Ghana has achieved a remarkable success in reversing the process of economic decline through the
Economic Recovery Programme of 1983 and its successors. However, this success has not been
without its environmental as well as social costs. The present strength of the economy derives
principally from expon earnings in agriculture, mining and forestry. Food crop and livestock
production must continue to grow in order to feed a population of 15 million people, growing at 3%
_peryear. Limits onthe capacity of remaining agricultural land 10 absorb this growing population imply
that future growth must provide employment opportunities in domestic manufacturing and services,
and that the population will come 1o be increasingly concentrated in urban centres.

These projected patterns of development offer both apportunities and constraints with respactto the
environment. Intensive use of savanna langd through high-input itrigation, and extensive use for
grazing and cropping on marginal lands, are helping to create massive problems of soil and water
degradationand even desertification in the north. Ghana's rich forest and wildlife resources are rapidly
diminishing and may disappear entirely If their management is not drastically improved. Water and
mineral resource deveiopment projects bring in their wake problems of environmentally-related
disease and social disruption. Improper use of hazardous chemicals in both agriculture and industry

Environmental Action Plan 1
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creates additiona! threats 1o human health and safaty. Fishery resources and sites of historical and
cuttural Importance are negatively affected by uncontrolled development inthe sensftive coastal 2one.

The Environmental Action Plan Is intended to address these problems, not by calling a hait to
development, but by redirecting development efforts into more environmentally sustainable programs
and practices. impiementation of the EAP will help to protect and preserve the resource base for use
by future generations as well as the present one. Assessment of the potential environmental impacts
of development projects and planning in advance to mitigate or enhance these impacts will decrease
environmental costs to the economy and make more cost-effective use of the country’s human and
financial capital. Evaluation of altemative uses for the country’s land and water resources and
planning for multi-purpose use will maximize the efficiency of future investments. Finally, the
promoation of popular participation in planning, evaluating, and implementing environmant and
development initiatives will help to create a sound social and political climate for sustained economic
growth in the future.

SCOPE AND PROCESS

In March 1988, the Government tasked a group of expents 10 review existing policies related to
anvironmantal protection in Ghana, and to propose a strategy to address the key issues, including
deforestation, deterioration in soil quality, and better management of rengwable resources. The Task
Force's work evolved into the preparation of an Environmental Action Plan to put in place a
comprehensive and integrated national strategy to deal with the identified environmental problems
of the country. For the preparation of the EAP, Working Groups were sat up in July 1988 to address
areas of concern under the following sectors:

. @ land management;
o forestry and wildlife;
e water management;
& marine and coastal ecosystems;
e mining, manufacturing industries and hazardous chemicals;
o human settiements.

A seventh group, made up of the leaders of the sectoral working groups, addressed legal and
mstlmtic_m! issues, cross- sectoral, environmental education, and environmantal data sysiems and
monitoring.

The groups wara tasked to underiake the following activities within each sector:

a) Assass the state of knowledge;

b) identify data gaps and additional research needs;

c) Review existing fegisiation and policy recommendations that have been made in the past, and
propesing a set of needed palicy actions;

d) Make proposals for monitoring environmental change in reiation to development activities;

8) Review projects undar the 1988-1989 PIP and making recommendations on their environmental
sultability or otherwise; and

f) Review institutional arrangements for the implementation of recornmended policies, identifying
gaps. ovenr:;g:s. and inadequacies, and making recommendations for appropriate institutional

Adraft strategy for action on the environment was drawn up by the working groups. !nJanuary 1989,
a two-day review work-session was held to discuss the drafts. Following this the warking groups
reconvenad to revise the drafts in the light of the suggestions and comments emanating from the
work-gession.- The suggesterd revisions were effectad during the second phase of the EAP process,
which cuiminated in a national conference in June 1989 to discuss the draft proposals and to seek a
wider public participation In the Plan preparation. Some 200 participants representing a wide

2 Environmental Action Plar
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Introduction Chapter One

cross-section of Interests, including members of district assemblies, representatives of
non-governmental organisations and government functionaries, took part in the confarence.

The confarence adapted the Action Plan in principle and charged tha EPC with the responsibility of
finalising the document, taking into account the views expressed atthe conference and any that would
be submitted to it later. A major task for the third phase of the EAP praparation was the incorporation
of economic dimensions into the draft Plan, particularly with regard to national overall econornic
strategy. and sectoral development strategies. it was necessary to identify specific projects for
implamentation and to estimate the total cost for the Plan implementation. There was also need to
identity and assign institutional responsibilties, and 1o revisa or draft essemial legislation and
regulations 10 make the implementaiion of the plan eftective.

The Environmental Action Plan will be presented in four volumes. The current volume presents critical
environmental issues in Ghana and actions recommended underthe Plan. The Planincludes adoption . 3
of the proposed National Environmental Policy {Chapter 3). action 10 address legal and institutional
issuas (Chapter 4), actions inthe areas of natural resource management (Chapter5), and in managing
the built environment (Chapter 6), It also includes the implementation of comprehensive programs
in enviranmental education (Chapter 7) and environmental monitoring {Chapter B). A summary of the
Action Plan is given in Chapter 9, and the proposed implementation strategy in Chapter 10.

The second volume of this report presents the draft legistation which is recommended for Goverrrent
1o adopt as part of the Plan. This volume includes the following documents:

1. Restructuring of EPC

2. Environmental impact Assessment (E1A)
3. Revised Forestry Policy

4. Revised Conservation Legisiation

5. Revised Factory, Shops and Offices Act
6. Legal Framework for Coastal Zone Management
7. Legislation to Control Pesticides

8. Legisiation to establish 8 Water Resources Commission

The third volume, to be published in February 1991, will present the details of the proposed investment
program. A fourth volume, 10 be published together with Volume Ill, will present the reports of tha
various working groups and other background material.

In addition, several studies have been completed as part of Plan preparation. They include:

Evaluating the Costs of Environmental Degradation in Ghana.
Report on Land Management Systems in Ghana
Coastal Zone Indicative Plan
Environmantal Guidelines for District Assemblies
Guidelines for Environmental Impact Assessment
Remnant Woodlands Recommended for Protection
- Environmental Education Curriculum for Primary and Secondary Schools.

“hese reports are availabie or consultation 5t EFC.
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CHAPTER 2

ECONOMIC DEVELOPMENT AND ENVIRONMENT IN GHANA

Current State of the Ghana Economy

During the period 1970-1983, poor weathar, institutional rigidities, inappropriate economic policias,
and internal and external shocks all combined to result in a persistent decline in Ghana's economy.
GDP fell at an average rate of 1.3% per yea:. Duringthese years, all key sectors, agriculture, industry,
and services, registered negative average annual growth rates.

Population, however, grew at a rapid rate during this period. An intercensal growth rate of 26% per
annum was recorded for the period 1970-1984. Unofficial sources indicate that the growth rate was
infact between 2.9% and 3.1% per annum — the result of declines in the mortality rate combined with
a high fertility rate. The combination of very rapid population growth and proionged dacline in
aggregate economic performance resulted in a continuous and severe decline in average per capita
incomes. Atthe same time, the mounting population pressure on the country’s natural resource base
and the absence of incentives for prudent and sustainable management of these resources combined
to fuel an accelerating degradation of the environment — both natural and man-made.

In April 1383, the Govemment launched an ambitious program of economic palicy reforms designed
to arrest the decline and to put the economy on a positive growth path. The Economic Recovary
Program (ERP) was given both financial and technical support by the World Bank, the IMF, and other
donors. The components of the reform eflorts involved a broad constellation of stabilization and
growth-inducing measuras; viz_: i) depreciation and floating of the cedi to about one tenth of its 1983
value to stimulate exports and to narmow the differential between the parallel and official rates
respactively: if) privatization of and introduction of cost-recovery schemes in parastatal enterprises
to enhance their efficisncy and profitability; iii) reduction in the size and scope of the public sector as
well as an expansion of the role of the private sectar in the production and marketing of goods and
services; iv) liberalization of credit and manetary arrangements; and v) creation of an enabling
environment for foreign and domestic investment.

With these measures firmly in place, real GDP, for the first time in a long period, registered a positive
growth rate of about 8.6% in 1984. For the period 1984-88, GDP recorded an average growth rate of
about 5% per annum. Positive overall annual GDP growth continued in 1989 (G.1%) and sofarin 1990

(forecast at 4%).
GDP growth projections for the next decade are on the order of 5% per annum.

The positive growth performance brought about by the ERP has, however, entailed #ts social costs.
Because of the Government's concern about the impact of economic reforms on the.poor and the
sustainability of reforms, the Program of Actions to Mitigate the Social Costs of Adjustment
(PAMSCAD) was introduced. PAMSCAD involves projects with a strong poverty allevistion focus
aimed at specific target groups: i) rural households, particularly in the northern regions; ii) urban poor
(unempioyed/underemployed) and ifi) retrenched workers.

Economic Development and Environmentally Sustainable Growth

The sustainabiity of Ghana's economic and social development depends uitimataly on proper and
responsible management of the natural resource bass and on the environment in general. The
environment is complementary to economic growth but requires a broader appreciation of the
synergism between forces which generate growth and those that involve conservation of the natural
resource base.

The widely held view that there is an inevitable tradeoff between growth and environmental
degradation is misleading. There are such tradeofts in the short run — but in the longer run, the factors
which induce growth must be reconciled with the integrity of the natural resource base if growth is to
be sustained and to benefit future generations. In Ghana, economic growth has been based primarily
on the use ot its renewable and non-renewable natural resources: forests, soil, water, biomass, and
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other elemental resources. Proper management of this “natural capital” contributes significantly to
regenerative growth and the long-run maintenance of consumption levels consistent with heaithy and
productive lives. Irresponsible attitudes to the natural resource base result in environmental
degradation which is likely to have grave consequences on the future weltare, if not actual survival,
of human civilization, animal, and plant species.

The pressures on natural systems in Ghana are significant. It is likely that if adequate interventions
are not made now, pressures could build up to result in a breakdown in such natural systems, thereby
ensuing in ireversible poverty. At present, the problems confronting the natural resource base are
numerous: the loss of productive soil and biomass due to inappropriate agricultural practices; the
loss of forests as a result of farmer encroachment, extensive logging, fuslwood extraction and
charcoal production; the degradation of range and pasture lands due to overgrazing; the irresponsible
release of pollutants into the air and water; the pressures of population growth on a limited carrying
capacity; and the overburdening of urban systems as a resutt of rural to urban migration and natural
increase, thereby resulting in air and water pollution, congestion, poor sanitation, and disease.

Sustainable growth and development in Ghana will depend on the degree 1o which the rate of natural
resource extraction is balanced against the rate of resource replenishment. Individual Ghanaians
must be made to realize that it makes economic sense 10 conserve the environment from which they
derive their livelihood.

Economic Justification for an Environmental Action Plan

In Ghana, environmental degradation afiects production in agriculture, industry and services. It arises
s a — neither desirable nor unavoidable— by-product of the processes of resource extraction and
utilization in the production of goods and services in the various sectars. An attempt has been made
1o estimiite the costs imposed onthe Ghanaian economy by environmental degradation inthe different
sectors. The willingness to pay by Ghanaians 10 avoid or prevert such negative impacts has been
estimated using market prices where available, or using some proximate estimates where market
information is not available. The picture is incompiete in a number of respects. Nevertheless, even
using very conservative assumptions, the costs of environmental degradation are clearly significant.
Table! at the end of this section gives the ranking and sectors in terms of priorities for intervention
and !h1e associated costs imposed on the economy in the absence of any remedial or preventive
action’. Degradation related to crop and livestock production activities imposes the greatest cost to
the Ghanaian economy, with a total estimated annual cost of at least 28.8 billion cedis. These costs
are largely attributable 1o productivity losses arising from soil degradation, soil erosion and loss of
tree cover, and to a lesser extent costs resulting from rangeland degradation due to the grazing of
livestock.

The next economic activity that suffers a significantly high environmental cost is forestry. The total
cost borne by the country as a result of the loss of forests through fire, logging. fuelwood extraction,
charcoaling and agricultural encroachment has bean estimated at 10.8 bilion cedis per year. There
are other costs which arise from the disappearance of rare species of animals and plants, the loss of
non-wood forest products, the reduced benefits from research on sources of medicine, etc. Significant
costs also arise from the disturbance of watersheds which lead to siltation and drying of water bodies
and the consequent desertification. These costs have not been estimated, but localized evidence
suggests that such costs are significant.

Unfortunately, it has not been possible as yet, for lack of adequate data, to quantify the costs of
environmental resource degradation arising out of mining and manufacturing activities. Estimates
based on observation of damage to humans, animals, vegetation and water bodies support the case
. that such costs are substantial. A matrix has been developad 1o describe the impact of these and
-, othaer economic activities on the receiving media (animate and inanimate resources). Some efforts

1 These estimates were developad for 1988, the most recent year for which sufficient data are
avaiable.
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have been made, however, 1o estimate the costs of environmental degradation from such activities
as mining, manufacturing, and urbanization by evaluating their impacts on human health. These costs
have been captured in terms oflost eamings, cost of medicai resources (doctors, nurses, technicians,
equipment, etc.), and cost of drugs. The total cost is estimated to be as high as 3.8 billion cedis (if
not more) per annum. This astimate obviously understates the true cost of ilinesses arising from
environmental degradation, because secondary effects {8.g. impacts on pregnancies, etc.) and the
number of environmentally related premattre deaths are not accounted for. Moreover, even the direct
costs estimated above are an understatement because i has not besn possible to capture the costs
incurred by all persons altected. It should also be noted that longer-term costs 10 the economy
attributable to environmentaliy induced health probiems -~ especially long-term fosses in labour
productivity~ have not yet been quantified.

What emerges clearly from this analysis is that Ghana's economy sustains losses due to environmental
degradation that amount 10 a minimum of 41.7 billion cedis annually — equivalent to 4% of total GDP
in 1968. it is important to note that it Is oniy since 1984 that GDP growth rate has attained an average
of about 4% per year. If nothing is done to arrest the processes which degrade the environment,
Ghana loses at least 4% of the potential output of its aconomy each year. in other words, Ghana's
economic growth, even whan it has been cisarly positive as measured by conventional methods of
national income accounting methods, has been achieved aimost entirely by *mining” the country's
natural resource base and thereby gradually destroying the foundation for future sustained growth
and development. The significant magnitude, persistence, and pervasiveness of environmental losses
provides a strong case for takiig antion to reduce the damage through the Environmentaj Action
Plan.

Towards a Remedial incentive Framework

Environmental assets are conserved or destroyed for a variety of reasons, but an important - often
the most important-reason is that it is in the immediate self-interest of individuals, communities.
agencies and firms 1o conserve or destroy. When it is in the short temm interest of users to destroy
Ghana's environmental endowment, it is very difficult for positive policy to prevail. What is necessary
to redress and reverse the severity of the problems of environmental degradation is not necessarily
more laws, regulations and enforcement mechanics, but greater reliance on incentive mechanisms
that will induce the users of natural resources to perceive that it is in their self-interest to manage this
rasourca base in a sustainable way.

Economic incentives which promote ervironmentally sound production and consumption activities
are superior 1o approaches that rely on regulatory measures. The fomer are far more cost-gffective
and easier to administer than the latter, moreover, they are largely “self-enforcing”. The use of
incentives will encourage individual Ghanaians to manage voluntarily 2nd wisely the environment on
the basis of prospective rewards, whereas regulatory and enforcement schemes rely on involuntary
(if not *coercive®) measures which are prane to generate adversarial outcomes.

An important element in environmental policy must therefore be to determine whether, and to what
extent, the incentives facing those using the anvironment ancourage themto destroy it, and & so, how
10 redirect incentives so that conservation is encouraged. On a positive note, a serious attempt to
provide an effective incentive framework {or a benign management of the environment will have to
address the issue of ownership, control and use of resources, the transparency of rules and claims,
the existence ot eftective funclioning of markets and the issue of externalities.

The Role of Ownership

Itis one of the axioms of economics that, if resources are not owned, economic efficiency will not be
maximised: the incentives encourage over-use, and ultimately destruction of the resource. Ownership
in this context can be defined as the ability and willingness to limit use and/or access. Ownership
can be exercised equally by the private and the public sector, by individual or group.

Clear, undisputable rights of ownership, usufruct rights, etc. to productive assets, especially to land
resources. including the right to bequeath to one's descendants, to sell, to otherwiss transfer
ownership or cenain rights of use to others (including wives, widows, children, parents, business
partners, strangers) are incentives which ensure responsible management of the resource.
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The transparency of the rules and claims which govern resource use can also induce proper or K
impraper use of the resources. When farmers and communities are certain about the extent of their

plots and communal lands and of their rights to these, they will more likely assume responsibliity to )
prevent abuse than # thare is confusion with respect to the ruies. Transparency of rules and claims 1
enables owners of land or natural resources to exercise the “territarial imperative” and to protect these T
assets against abusive .encroachers as well as to safeguard the integrity of these resources in

parpetuty.

Functioning Markets

The existance and access to functioning markets for land, labour, caphal/credit, inputs and outputs
are important for proper management of resources. If markets for tactors of production do not exist
mre imparfect. then there are no right signals as to the use of the factor, such as fand. This could
lead to misuse.

Access to these markets, unrestrained by tactors, such as membership in a particular community, V.
gender or administrative barriers such as input or outpyt marketing monopolies or price controls o
enhances the incentive structure towards conservation, If particular groups of people, such as

females do not have access to technology or credit then they might undertake agricultural practices _
which are environmentally destructive. if farmers could have remunerative reward for their activities, 1
then it could enhance their choices for environmentally friendly practices. -

EXTERNALITIES

It may be economically and financially beneficial for an individual producer or consumer to deplate
or poliute an environmental resource because the cost of this depietion or poliution is bome by
someone else or by society at large or by future generations. These externallties arise because
individual economic agents face different time horizons. While factories which poliute water bodies
or the atmosphere care about the short-run maximization of profits or minimization of costs, society
which cares about a sound environment takes both a short-and long-term view at what happens to
the environment.

When such externalities occur, public policy that seeks to ensure environmental resource
conservation and integrity over the long run will nesd to consider ways to deal with them. This might
take a variety of forms: regutatory and enforcement mechanisms are only one possible set of
instruments that can be applied. Other incentives could be institited. For instance tax breaks could
be given to factories that institute new banign technologies or taxes increased -for aitemative
technologies that pollute the environment. For instance Achimota Brewery that poliutes the Odaw
river could enjoy such a facility if they were 10 install lechnologies that could reduce its effiuents
significantly or traat their poliitants. Sometimes, temporary subsidies could be given to activities
which use alternative and more resource-friendly technologies up 1o the point whare it is no longer
necessary or ditect compensation paid to certain resource users for foregoing specific types of
resource exploitation. For instance, tobacco industry that uses a lot of wood in the Brong Anafo area
and hence causes a lot of deforestation couid enjoy such subsidy i they were to undertake a method
of tobacco curing without using wood. They could also be encouraged through subsidies to establish
their own woodlots or taxes placed on them for using existing wood to enable the villagers roafforest.

e e e
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With regard to cleaning up !agoons - Korie and Chemu - which are now virtually dead, it wouid be
possible to institute a system of tradable permits, which would work as follows: The inputs which the
lagoons could absorb without environmental damage - say 50% of the existing ieveis - would be
determined. Each emitter would be given "license” to emit up to 50% of their existing levels (to be
achieved over. say, a 2 year period). Thereafter. if any of the existing firms want 10 exceed their current .
allocation, or if new firms want to set up, and use the assimilative capacity of the lagoon, they wiil L
have 10 "buy out" the equivalent in poliution rights from existing holders. Thus a rarket in poliution

rights is created, the total loading is stabilised. A particular industry can incraase its loads, but only

at a price, and the system tends 10 be efficient anc largely self-regulating.

v o'

ar Bxamples of how incentives affect the environment in various sectors of the economy are indicated
3s below:
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Agricuttural Land

The land tenure system in Ghana covers a spectrum of arrangements, including outright private
ownership, long-term lease, short-term rental (including share-cropping), community and
open-access. Although there is an extensive - and generally highly legalistic - literature on this
subject, nane of it addresses the central environmental issues: to what extent do the tenure
arrangements allow effective awnership - the ability and willingness to limit access - 1o be exercised?

Tenurial security is perhaps the single most powerful incentive to prudent management of land
resources. Canversely, insecurity of tenure inevitably results in abuses and/or misuses of land. Also
directly relevan: to conservation is the question of the duration of tenure. Tree and soil conservation

* requires that the custodians of the land have an incentive to invest in the iong-term future; to plant
trees, to build terraces and conserve water demands sacrifice today so that benefits will be yielded
in the future.

It is most unlikely that the confusing amalgam of tenure arrangements now prevailing will resuit in
resource conservation. The deficiencies are perhaps most striking in the Northemn grazing lands,
where relatively open-access conditions prevail, but the problem - and the associated destructive
incentives - appears to be widespread.

Deforestation

Incentives which cause this problem range from the non-competitive pricing of wood, to inappropriate
and ineffective tenurial arrangements. The State is the legal owner of the forests, but ownership has
only been sporadically enforced, to a substantial extent, the forests have, de facig been open-access
resources. Logging is undertaken by private companies on a concession basis; the terms of the
concession (and the associated enforcement) have not encouraged resource conserving Sehavio'ir,
and neither have the very low prices charged. Incentives tc remedy the prablem could include raising
the silvicultural and royality fees 10 competitive levels, encouraging the use of improved techiologies
in extraction and/or processing of wood, through tax incentives to wood-based processing industries
and charging for incidental destruction of trees in the process of extraction.

The conservation of the unique fiora and fauna of Ghana is important for the global community.
because it keeps options open - for genetic enrichment of food crops, for medicinal value, for basic
research - for the future. However, uniess such biota have immediate value for food, medicine, etc.
their conservation will not be of interest or concern to local dwellers; thus, the incentive facing the
iocal custodians differ from that of the world community.

Wildlife Loss

In Ghana hunting of wildlife is mainly for meat. Therefore, factors which result in this problem arise
from lack of alternative sources of protein/meat or wildlite by-products and/or ignorance of better
techniques of hunting. Individuals who engaqe in activities which promote livestock production
should be given incentives through tax concessions toc produce more sQ as to reduce the demand
for wildlife.

Water Contamination ,
The problem of externality leads to misuse and abuse of water. incentives, such as creation of market
for poliution right outlined above could be used to reduce poliution by industries, mining, and
households.

Human Settiements

Factors which cause environmental degradation arising from human settiements are unplanned
population growth along with inappropriate or inadequate spatial planning. Incentives should be
created to reverse the tide of rural to urban migration through the provision of comparable soclal
amenities in rural areas and creation of access to markets by rural dwellers. Fiscal measures (eg-
property tax, gasoline taxes, selective leases) could be used to indute better town planning and fines
imposed on irrespansible disposal of solidfliquid wastes into common property (eg. lagoons, streets.
park, etc.)

I
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PRIORITIZATION OF INVESTMENTS IN THE

ENVIRONMENTAL ACTION PLAN

The investment projects in the EAP have been grouped under broad sectors of Agricutture,
Urbanization, Water Resources and Industry. Thara are two sets of matrices; Annex A and B. Annax
A shows the impact of economic activities on recaiving media, such as people, animals, vegetation,
water (fish) and air. Annex B tables show investment projects, their aobjectives, activities,
Implementing agencies and duration of investment.

The following criteria have been used 1o list all the projects in order of priorities.

1. Where projects are in sectors which have been found 1o be experiencing the highest environmental
degradation and the extent to which such projects can reduce the cost of degradation.

2. Where projects are well identified in terms of clear-cut objectives and activities.

On the study of the cost of degradation to the economy by Convery and Tutu, the order in terms of
sectors with greater cost of degradation to the economy was agriculture (soll and nutrient loss through
erosion, grazing), forestry, haalth effects from urbanization, mining and industry and tourism. Thus,
the projects are considered from sectoral leve!, namely, agriculture, urbanization, water resources,

and industry.

Agriculture .

On agriculture including forestry and wildiife, projects which prevert wind and soil arosion are .
considerad as very important. There are a total of 18 projects out of which 6 are in the 1990-92 Public L

investment Programme (PIP). These projects can be grouped broadly inta a) soll protection and soll E
nutrient replenishment, reafforestation and energy saving technologics  b) monitoring and |
management of forest rescurces including trees and wildlife. The projects in a) are the priority ones
since they goto reduce the largest component of the cost of degradation. The projects in b) generally
could be undertaken through the institutional strengthening that are on-going. Projects will be
indicated by their code as they appear in either the EAP or PIP. The few projects that are in the PIP
will be indicated as such. The projects are ordered in order of top priority. Thus if only one project
has to be undertaken the first one goes. The first 10 projects can be seen as very important.

The investments in order of priority are as follows:

1. Program for soll fertility regensration and maintenance(RCMO2).

2. Soil fertiiity and productivity (RCM 03) '

3. National Agroforestry project (DCS 011/88) PIP.

4. Uilization of straw and other agricultural waste products for dry season feeding (AHP 010/88) FIP.
5. Charcoal production study (STR 05).

6. Feasibility study of wood saving technology (STR 07).

7. Subri industrial plant project (FOR 012/89) PIP.

8. Establishment of Strip Plantation (FOR 008/88) PIP.

9. Drought resistance/tolerance in cocoa (CMB 005/89) PIP.
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10. Soll consarvation, education and training {STR 15)
11. Forests and woodland monitoring system (ESS 04).
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12. Improvement of classified forests (RCM 08)

13. Desertification control plan of action (RCM 12).

14. Wildlife monitoring system {ESS 05).

15. Wildlife management project (FOR 007/30) PIP.

16. Range monitoring pragram (ESS 03).

17. Range management program (RCM 04).

18. Improved managed of parks and reserves (RCMO7).

industry

Although it was not possible to put costs to the environment due to lack of data as to the extent of
pollution taking place. industry which mainly constitute mining and manufacturing as far as pollution
is concermned has cost to the environmient as depicted in one of the matrices. Projects in order of
priority are those which can assess the extent of pollution, technologies which reduce pollution and
awareness creation. Those that emphasize control are least priority since they already have
institutions charged to do so. They may anly need strengthening. The first set of five projects are the
most important.

1. Environmental impact assessment (ESS 12).

2. GIS-based environmental monitoring system (ESS 02).

3. Air quality monitoring system (ESS 03).

4. Environmental aspects of mining activities (POC 01).

5. Strengthening local Training institutions (ESS 13).

6. Environmental awareness programme (Public awareness to protect natural resources) (ESS 13).
7. Incentive systams for greater energy efficient industry (MBE 07).

8. Strengthening of factory inspectorate (POC 02).

9. Industrial chemicals control system (POC 04).

10. Air poliution control programme (POC 06).

Urbanization

There are 11 projects out of which 2 are in the 1990/92 PIP. Projects which deal with urban waste
management and decongesting of cities are top priority because they tend to improve sanitation
which will reduce disease and hence cost of health. In this sector there are lots of projects which
span over work that is already being undertaken or where the activities are such that it cannot be
accomplished at a reasonable time. The first five projects are the most important.

1. improvement in the solid waste and nightsoli disposal systems in Accra (MBE 05).

2. Preparation of 1/25,000 scale maps (ESS 01}.

3. Urban Il and other district projects (DUR 002/89) PIP.

4. Accra district rehabilitation project (DUR 001/89) PIP.

5. Reduction in energy consumption in urban transportation (STR 08).

10 Environmentai Action Plan
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6. Improvement of infrastructure in secondary cities (MBE 08).

7. Structure plan for regional capitals and special areas (MBE 03).

8. District structure plans (MBE 01).

9. Strest and market foods protection policy and study (STR 10).
10. Appropriate technology tor waste disposal and treatment  (STR 12).
11. National physical development plan (MBE 02).

Water Resources

There are 7 projects with one in both the 1950/92 PIP and the EAP. Projects that reduce pollution or
that improve water quality, or assess extent of pollution are top priority. The first three projects are
most impornant.

1. Water quality monltoring system (ESS 08) EAP and PIP.

2. Environmental impacts of water based activities (STR 13).

3. River basin water master plan (STH 02).

4. Impact of inland drainage and land based poliution source on costal zone (STF. 03).
5. Monitoring of marine polluiion (ESS 11).

6. Coastal protection works (RCM 13).

7. Coastal zone management (STR 04).

Environmental Action Plan 11
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CHAPTER 3
NATIONAL ENVIRONMENTAL POLICY

A. PREAMBLE

Attempts over the years 10 addrass environmental problams in Ghana have been largely ad-hoc and
cosmetic, or at bast sactor-oriented and tharefore limitec in scope. It has bacome evidari that the
body of existing legisiation on the various aspects of the environment Is inadequate and
unimplemented, and many provisions have no bearing on prasent-day realfties as well as the
aspirations of the peopie of this country. There is clearly the need for a new direction and thrust in
national development efforts to ensure that plans aimed at improving the standard and quality of life
1ake dus cognizance of environmenial considerations.

The economic prasperity of Ghana depends on the maintenance of a high quality environment. The
losses being sustained at present reduce the living standards of the present generation. If the urban
and rural environments are degraded to the extent that Ghana is not an attractive iocation for the
growth industries of the future - information-led technologies, high quality food produrtion, tourism -
then the prosperity of future generations will also be prejudiced by today’s irrespoisibilities.

B. DEFINITIONS

In the context of this document "Environment” is understood as comprising the whole set of natural
or biophysical and man-made or socio-cuitural systams in which man and other organisms live, work
and interact.

By“environmental protection”is meant all the interventions that may be deemed necessary to maintain
a high level of environmental quality, and which at the same time enhances sustainable
socio-economic development.

C. OBJECTIVES

The ultimate aim of the National Environmental Policy of Ghana is to improve the surroundings, living
conditions and the quality of life of the entire citizenry, both present and future. It seeks to ensure
reconciliation between economic development and natural resource conservation, to make a high
quality snvironmeit a key element supporting the country’s economic and social development.

Specifically, the policy seaks ta:
e maintain ecosystems and ecological processes essential for the functioning of the bio-
sphere;
@ ensure sound management of natural resources and the environment;

@ adequately protect humans, animals and plants, their biological communities and habitats
against harmful impacts and destructive practices, and preserve biological divarsity;

e guide development in accordance with quality requirements to prevent, reduce, and as far
as possible, eliminate poliution and nuisances;

e integrate environmental considerations in sectora! structural and socio-economic plan-
ning at the national, regional, district and grassroots levels;

¢ sesk common solutions to environmental problems in West Africa, Africa and the worid at
large.

D. PRINCIPLES
For the effectivea implementation of the National Environmental Policy the foliowing principles will be
applied:

# optimum sustainable yield in the use of resources and ecosystems;

@ use of maost cost-effective means to achieve environmental objectives;
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@ use of incantives in addition to regulatory measures;
¢ delagation of decision-making and action to the most appropriate level of government:;

o poliuter pays for the cost of preventing and eliminating pollution and nuisances caused by
him;

e public participation in environmental decision-making;
o international co-operation.

E. POLICY STATEMENT

Environmenta! protection in Ghana should be guided by the preventive approach, that s, with the
re ~agnition that socio-economic developments must be undertaken in such a way as 1o avoid t1ie
cr . ation of environmental problems.

Spacifically, the Government will:
a) commititself to the environmentally sound use of both renewable and non-renewable resources
in the process of national development;
b) create awareness among all sections of the community of the enviranment and its refationship
to socio-economic development, and of the necessity for rational resource use among all sectors
of the country.

¢) develop procedures for the utliisation of land resources in a manner that will ensure the
maximum Jegree of economy in the use of land and avoid or minimise conflicts;

d) institute and implement an environmental quality control programme by requiring prior
environmental impact assessments of all new investments that would be deemed to affect the
quality of the environment; .
e) the appropriate measures, irrespective of the existing levels of environmental poliution and
extent of degradation, to control poliution and the importation and use of potentially toxic
chemicals.

f) take appropriate measures to protect critical eco-systems, including the flora and fauna they
contain against harmtul effects, nuisance, or destructive practices;

g) develop and maintain a professional cadre within the country to supervise, co-ordinate,
implement and enforce procedures and legisiation essential for safeguarding the environmemnt
and maintenance of sound ecological systems;

h) oblige all concerned to provide the appropriate agencies with the relevant information needed
for environmental protection and for the enforcement of relevant environmental regulations and
lepislation;

i) promote and support ressarch programmes aimed at better understanding -of the different
ecozanes and the factors affecting them, as well as health-related environmental problems, and
the development of appropriate technologies for environmentally sound management and use of
lozal resources, including renewable energy resources;

j) establish an adequate legislutive and ‘ristitutional framework for monitoring, co-ordinating and
enforcing environmenta! matters;

The fundamental aims of the National Environmental Policy chall be pursued and achieved through
the harmonisation and enforcement of ralevant laws and treaties on the environment, and the
implementation of an Environmemal Action Plan. The Plan is intended to provide a coherent
framework for the various interventinns necessary to safeguard the environment.

ISSUE-SPECIFIC POLICY ORIENTATIONS

The envi-onment represents an asset, though finite with a limited carrying capacity, which must be
utilised and managed in the best possible way. It must be recognised as an essential factor in the
organisation and promotion of human existence and progress. The resources of the environment
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must be managed such that they exert the maximum contribution to the long-*erm economic and
social weli-being of Ghanaians.

1.0 Management of Environmental Resources

Conservation of forest, fishery and wildlife resources:

The need to protect nawre and habitat, landscape, flora and fauna from the threat of further
degradation and depletion is an area of concern 1o many Ghanaians. There is an increasing
awarsness of the direct economic benefils of forests and wildlife 1o the people. and the linkages
betwaen thasa resources and the total environment. Thase concerns shall be translated into anaction
plan which will ensure nature conservation.

Protection of the soil:

The protection of the soil has been recognised as animportant action in the management of resources
in Ghana. This arises from the raecognition of the growing threals to the soil as a result of increasing
agricultural, mining and manufacturing activities.

The thraats to the soil can be catagorised as follows:
a) contamination by harmful substances of various origins;

b) degradation of the chemical, biological or physica! structure;
c) misuse and waste as a resuit of space-consuming activities.

In order to tackie these principal threats, existing policies and activities shall be co-ordinated and
re-enforced 10 ensure that soil protection is more effectively taken into account especially in
agricultural and other development policies and activities. Steps shall also be taken to encourage the
development of innovative soil protection techniques and the transfer of available know-how.

Coastal regions and highland areas:

The development and ecological management of Ghana's coastal regions is of major impartance.
Because of the peculiar and fragile nature of these areas It is of the utmost interest to the country 10
manage these on a sustainable basis.

Itis also recognised that a commonly agreed upon action plan will provide the appropriate framework
foran environmentally- sound and comprehensive approach to coastal area development in the West
African sub-region. In this direction, Government will lend its full support to the programme activities
under the Regional Seas Programme of the United Nations Environment Programme (UNEF)
appropriate to the needs of West and Central Africa (WACAF); within this regional framawork
Govemment will prepare and implement a Coastal Zone Management Plan.

The highland areas in Ghana tulfill several, often conflicting functions. They guarantee the economic
wall-being of the local population serving as farm fands and at the same time, protect the watersheds
and habitats for wiidlife. The ominous destruction of vegetation on hill sides threatens the stability
and beauty of these areas. Local authorities will prepare and enforce appropriate bye-laws and
massive public education programmes will be cartied out.

Energy Resources:

Woodfuels constitute the primary energy source for most Ghanaian households, whiles the industrial
sectoris almost entirely dependent on hydro-power. This situation poses a serious threat to economic
development and to the environment. Etforts to develop the country’s indigenous energy resources
will be pursued in such a manner as to reduce the possible adverse impacts of energy development
on the environment.

To reduce the pressure on forests tor woodiuels the development of renewabie energy sources wil
be promoted, while the efficiency of production, conversion and use of woodtuels will be improved.
Industrias will be given the appropriate incentives as a means to promote the use of renewable energy
sources.

14 Environmental Action Pl3
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Water Resources:

Wwater is used for various purposes, including domestic, industrial, agriculture, recreation and
transportation. The necessary maasures will be instituted 1o ensure that conflicts betweanthe different
uses of water are svoided or reduced to the minimum. In particutar efforts will be made to protect the
various watersheds and also employ environmentally sound methods of disposing waste. water as
woll as to prevent poliution of fresh water bodies.

Also efforts will be made to reduce land-based potiutants from various sources enteringthe sea. The
National Ol Spill Contingency Plan will be impiemented to reduce the risk of poliution from oil spilis
and ensure timely intervention in case of such spills. Ghana will co-operate with all countries in the
West and Central African sub-region in the event of a serious oll spill in the region.

Urban areas and waste management:

The volume of wastes generated in the urban centres is rapidly increasing. Although a substantial
percentage of the urban waste in Ghana is readily biodegradable and therefore potentially re-usable
or recyclable for raw materials or energy, the appropriate technology and necessary rasources are
not readlly available. A small butincreasing proportion of urban waste In Ghana is toxic or dangerous
and deserves special handling. Much of the urban waste is disposed of on the land and some are
dumped into the sea with little or no treatment before disposal.

A more comprehensive policy for waste management shali be adopted to encompass prevention,
reclamation ang disposal. This policy shall focus on three broad themes: the reduction of the volume
of waste, the increase of recycling and reuse, and the safe disposal of unavoidable wastes.

2.0 Prevention and Control of Pollution
A poliution problem might, 1o varying degrees, be classified as:
a) acute or chronic; .
b) localised or geographically dispersed;
¢) related primarily to a singie poliutant or a combina- tion of pollutants;
d) concentrated in one medium (air, water or land) or affecting several and/or Involving the
movement of pollutants between media;
e) point-source(s), diffused, fixed or mobile, and may be linked with: one or several industrial
sectors. .

The approaches to pollution control in practice will therefore differ in thelr emphasis, depending on
technical, administrative and legal possibilities for control measures. It is recognised that the first
stage in the control of a pollution problem is research and detaied study to investigate the factors
involved and their inter-relationships.

When a problem has been identified and investigated, an appropriate control strategy can be decided
upon. The control strategy may include the use of biological standards, exposure limits.
environmental quality objectives or standards, emission standards, process or operating standards,
product standards, limits on 1otal emissions or a range of preventive controls, for example, the
application of Environmental Impact Assessment (E|A) procedures, or some combination of thass.

Control action may be directed towards any one or more of the following:
e the pollutant;
@ poliutant sources;
@ receiving and/or transporting media;
@ 1argst organism or environment.

Environmental Action Plan 15
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Comprehensive Pollution Control:

The control of the emission of paltutants from many sources into a single medium will be based on
emission fimits or on environmental quality standards set for that medium. It is recognised that one
inevitable consaquence ot the sectoral approach to poliution is that, as standards are tightened in
one araa, so the pressure may increase in another area. To avoid this situation, emphasis will be
placed on stricter environmental standards in all sectors.

Substance-oriented Controls:

In order to be able to assess the exposure by a particular pollutant through the varicus pathways (air,
water, soil} of a particular target, assess the effects of such exposures, w1cluding risks for health and
the environment, and set standards designed to limit the impact of pollution, where appropriate an
integrated substance-oriented approach to chemicals will be adopted. This approach will:

@ consider the occurrence of a particular substance from any source;

e proceed towards an intagrated risk assessment, taking into account the different routes
through which people and the environment are exposed: and

o lead to choices regarding the most effective and efficient solution to the problems caused.

Source-ariented Controis:

Environmental management should ideally take into account interaction between sources of
poliutants. In some cases, however, it may be reasonabie to focus controls an a single type of source.
A source-oriented control approach, aimed at individual industries or target groups of industries, and
covering all discharges to air, land or water and including the generation of solid as well as liquid or
gaseous wastes, may be adopted where deemed appropriate.

To ensure effective suppor for such an approach, a better, more comprehensive knowledge of the
emissions into air, water and to soil in the form of wastes from major sources of such emissions is
required. Emission inventories will be set up and kept up to date and the state-cf-the-art technologies
to control emissions will be regularly mainiained and disseminated to those concemned and to the
public together with the costs entailed.

Product Standard Emission Limits and Environmental Quality Objectives
and Standards:

Environmental regulations are already in existence although scattered, which set standards for
products emissions. These are based on the technical characteristics of the industry, the product,
and/or on a formally specified quality objective or standard for the receiving environment. A more
comprehensive regulation will be enacted for the control of, for example, gaseous emissions from
motor vehicles, poliution of soil and water through sewage discharges, et cetera.

3.0 Action in specific areas

Atmospheric Pollution:

o me

The atmospheric pollution control strategy under the nationai environmental policy is geared towards :

an overall long-term objective 1o reduce air poliution within the country as well as beyond Ghana's
boundaries.

The main cbjectives of the strategy will be to:
a) identify the atmospheric pollutants which are currently and potentially of greatest concern for
the protection of human heaith and the environment;

b) detarmine the rnost appropriate means (substances and/or source oriented) for handling the
poliution praoblems identified, without transferring air poliution to water or soif;

c) set and implement national standards for specific sources discharged into the air;

d) reduce, in the longer term the ambiant air concentrations of the most crucial pollutants to
levels considered acceptable for the protection of sensitive ecosystems;

Y
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o) define and implement preventive measures against indoor poliution;
f) develop reievant instruments which can assist in achigving these objectives, including:

f) an inventory of emissions and major source categories;

ii) an inventory of bast available pollution abatement technologies and costs,
itf} new non-polluting technologies;

iv) monitoring networks;

v) economic instruments to prevent poflution.

Water Bodies:
The environmental policy on water is aimed at sustainable development and use of water resources.
In this regard, particular quality standards will be set for:

a) specific usas of water;

b} pollution caused by the discharge of certain dangerous substances 0 the aquatic environment.

In addition, programmes will be mounted to:

e introduce in all water resource development schemes effactive measures to control or
avoid distortions of the ecological balance which affect the haalth and quality of life of the
people;

o generally monitor and contro! activities with a view to improving water quality in general
and reduce pollution;

@ protect watersheds through the control of deforestation.

The marine environment will be accorded special attention through:
a) the implementation of the convantions and protocols of relevant intemational bodles dealing
with marine pollution, especially in the West African region;
b) the reduction of land-based paliutants into the seas through the dumping of raw sewage and
untreated liquid industrial wastes;
¢) control and prevantion of poliution from oll spills;
d) improvement of national capabilities for dealing with oil spills.

Chemicals:
The increasing number of chemicals used in the country deserves control. A procedure will be
established for:
a) reguiating potentially dangerous chemicals by enacting appropriate legisiation regarding the
export, impor, marketing and use of chemicals that are banned or severely restricted in other
countries or where local experierize makes such control necessary:;
b) gathering information, requiiing testing, and evalua- ting the risks to humans and the
environment;

¢) undertaking a continuous review of the classfification systems, testing requirements and test

guidelines.

Noise:

Noise is a by-product of industrialisation and modemisation. Howegver this is an avoidable problem
given the present-day state-of-the-art industrial technology. Appropriate standards and legisiation on
noise control, both ambient and industrial, will be enacted and enforced to prevent the worsening of
the noise probiem as the national economy gathers mocmentum and the standard of living for a large
cross-section of the population improves. Public education will ba a key component of noise control
efforts within communities. .

Environmental Action Plan 17

B LT L S T I AT ] R



-

e rrenpa o

Chapter Three Natlonal Environmentat roucy

4.0 Development ot Appropriate Instruments
Forthe successful implementation of the National Environmental Policy, necessary steps will be taken
to develnp appropriate instruments geared towards:
a) improving the scientific base of environmental policy, among other things, through apprapriate
research programmes;
b) the assessmant of the potential impacts of certain public and private projects on the
environment, and the integration of the environmental dimension in national palicies;

¢} establishment and implementation of appropriate standards and guidelines so as 10 ensure an
acceptable level of pubiic health and environmental protection;

d) harmonisation of appropriate legisiative instruments;
€) improved access to information on the environment.

To ensure the greatest economy in land resource utilisation and to minimise land use conflicts a
landuse policy will be formulated and an action plan adopted to provide a comprehensive and
integrated framework for the development of land resources.

Legislation will be enacted to prescribe the necessary environmental quality standards and guidelinas
for mining and manufacturing industries. To this end EIA will be required for all new investments that
would be deemed to affect the quality of the environment.

Positive and nagative incentives will be instituted to encourage the adoption of environmentally sound
production technologies and to discourage pollution. Programmes will be developed to ensure the
availability and wise application of cost-effective technologies for the exploitation of resources.

5.0 Environmental Education

The success of an environmental policy presupposes that all sections of the population understand
the functioning of the environment and the problems thereof, and contribute to the protection and
improvement of the environment. To this end continuous and detailed educational programmaes will
beimplemented at alllevels so that every Ghanaian becomes aware of the problems and fully assumes
his responsibilities in safeguarding the environment.

Environmental education will form an integral part of the educational system. Sustained eﬂo.ns will be
made to promote awareness among policy makers, provide training for resource managers at
appropriate levels, and promote greater public awareness and motivation for environmental action.

6.0 Environmental Monitoring

Monitoring constitutes an essential activity in the solution of environmental probleams. Human
activities and the environment in which they occur are in a constant state of fiux, therefare the process
of environmental monitoring must necessarily include the need to describe change. Mcnitoring must
be designed to provide a sound knowiedge about the resources themselves, that is their spatial
distribution, their quantity and quality, and of ail the interacting elements within the framework of
development. There is also the need to know the extent to which the environment is being modified
as a result of the various human use systems. This will ensure that rational choices will be made
among alternative development strategies.

7.0 International Co-operation

It has hecome increasingly obvious that environmental problems hardly respect national boundaries.
Some of these problems, such as drought, atmospheric poliution, climate change, and marine
poliution are, by their very nature, international or even global in character. It is therefore essential
that they shouid be tackied at those respective Jevels. Ghana will participate actively in intemnational
eftorts towards the protection of the environment.

Ghana will maintain and where necessary, increase her participation in the activities of the United
Nations agencies, other multilateral organisations and non-governmental organisations, and obsarve
the numerous intemational agreements to which Ghana is a party.
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! atthe regional and continental ievels, Ghana's environmental policy will operate in the context of an
increased effective participation in ({including where appropriate, financial contribution to) the
;  protocols of the Organisation of African Unity (OAU), Economic Community of West African States
*  ([ECOWAS) and sub-regional groupings such as West African Sub-West and Central Atrica (WACAF)

e ‘ Regional Seas Programme of UNEP.

vill
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CHAPTER 4

LEGAL AND INSTITUTIONAL ISSUES
ISSUES:

a) Need for a National Environmental Policy

Attempts over the years to address environmental problems in Ghana have been largely ad-hoc and
cosmetic, or at best sector-oriented and therefore limited in scope. It has become evident that the
body of existing legislation on the various aspects of the environment is inadequate. and many
provisions have no bearing on present-day realities as well as the aspirations of the penple of this
country. There is clearly the need for a new direction and thrust in national development efforts to
ensure that plans aimad at improving the standard and quality of life take due cognizance of
environmental considerations.

The economic prosperity of Ghana depends on the maintenance of a high quality environment. The
losses being sustained at present reduce the living standards of the prasent  generation and may
affect future generations if the present trend is allowed to continue. The proposed National
Environmental Policy is presented in Chapter 3.

b) Present Legal and Institutional Framework

Long before the establishment of the Environmental Protection Council in 1974, many legai
enactments existed in the country empowering various official bodies which actually exercise
executing powers as far as the care and protection of the environment are concerned. However these
powers are widely scattered among these bodies and no one of them can be said to enjoy exclusive
oversight of the whoie of the envircnment or even of significant portions of it.

In the face ot this highly confused state of affairs, it is extremely difficult at the present time to determine
exactly the responsibilities specitically assigned to the various organs of government with respect to
the environment. Besides, many of the sectars with executing powers are unable to exercise these
powers effectively. It is evident that there are a number of problems relating to the environment which
have not received tha attention they deserve because they have not been seen as falling deary within
the sphere of responsibility of any particular body or because so many different bodies are officially
entrustad with respensibility for them. In the gvent, none of them has taken the initiative in attending
to them.

The question at issue is one of administrative and legal tailure to demarcate clearly the responsibilities
of the various bodies concermned with the environment and ensure that these responsibilities are
property carried out.

¢) Proposed Policy Agenda

i) EPC restructuring

The Environmental Protection Councit was established by NRC Decree 239 of January 23rd, 1974.
The Council is primarily an advisory and research organisation, which is expected tc co-ordinate the
activities of other bodies concamed with environmental matters but without the power to enforce any
measures for improving the environment or preventing damage to it. It serves as a mesting point for
the bodies that actually exercise power with regard to various sectors of the environment and SG
faciitate the co-ordinating role of the Council.

Membarship of the Council is made up of Ministries of Heaith, Agriculture, Foreign Affairs, Lanxis and
Natural Resources, Industries, Science and Technology, Local Government, Finance and Economic
Planning and Works and Housing.

The EPC also maintains networks through its expert committeas on education, natural ecosystems.
toxlc chemicals, human settiements, among others. There is however an urgent need for restructuring

N
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the Council to provide it with the nacessary potitical backing as well as a minimum level of enforcement
powers to enable it carry the additional responsibilities that the EAP imposes on it.

if) Role of NDPC
The National Devetopment Planning Commission which was set up under National Development
Planning Law, 1989 is charged with the following responsibilities:

1. Formulate and advise government on comprehensive National Development Strategies and ensure
that the Planning and Development Strategies including consequential policies and programmes are
efiactively carried out;

2. (8) undaertake studies and make recommendations to the Government on development issues and
on national development goals and objectives;
(b) issue for the guidance of both public and private sectors approved development policies as
directed by government;

(c) integrate and synthesise ali macro-economic sactoral and territorial policies and ensure that
such policies are compatible with the national development goals;

{d) ensure that all development strategies and programmes are in conformity with sound

ernvironmertal principles;

(e) monitor and evaluate national development plans, programmes and projects and report

progress 10 the government from time 10 time;

(1) prescribe the content and format of national development plans and

(9) perform such other functions as the government may assign to it.
3.Keep under constant review national development plans in the light of prevailing domestic and
international economic, social, political conditions and recommend to the government necessary
revision of existing policies and programmes.

4. Deliberate and advise government on such alternative strategies as there may be to attain the
national davelapment goals and present such viable aternative strategies together with the
assumption upon which they are based inciuding the advantages and disadvantages of each option
1o the government.

Arthough it has been established by law and indeed maintains a physical existence the NDPC is yet
totake off from the ground. It needs to be strengthened to become operational and effective. Itslead
role in the national planning process must be asserted with particular emphasis on human settiements
for which a special unit is requirad.

(ii)E L A Process '

Doubtless, the goverr 2nt and both public and private sectors of the economy are committed to the
need to consider, carefully, environmenial issues before making a decision on the future of a
development action. The PNDC Law 116 establishing the Ghana Investment Code of 1985 requires
that the Ghana Investment Centre (GIC), which is the government agsency for the encouragement,
promotion and co-ordination of private investment (except for mining, petroleum and cottage
industries) in the Ghanaian economy, must in its appraisal of enterprises, *... have regard to any effect
the enterprise is likely to have on the environment and the measures proposed for the prevention and
control of any harmful efiects 10 the environment.” Currently the discharge of this requirement is met
by sending information cn the enterprise to the EPC for review. Comments are expected within 21

days.

Environmental Impact Assessment is @ method used to identify a project’s probable impacts 6. the
environment. itis camried outin arder toinfluence project design and the choice of projectaitematives.

There is no EIA procedure in Ghana at present. There is only a systematic environmental review
procedure in which EPC is the focal point deciding whether an environmental grant, an Environmental
Impact Certificate can be issued or not. Clearly, EPC cannot be expected to cope indefinitely with
the demangds placed upon it by existing practice. hence the need for a formal EIA procedure within
which responsibility for consideration of environmental effects is more dispersed among various
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“actors” in the development process but which maintain EPC input at critical stages. Also the cost of
undertaking the work would be distributed. more equitably as the project proponents would be
rasponsible for preparing Environmental Impact Statements for their own projects and meeting the
costs of the work.

At present such Environmental impact Statements are produced by some proponents, particutarly in
the mining sector. but on an adhoc basis and frequently only where there is a sizeable foreign
Investment.

(iv) Land Management Legislation

To date the nan-axistence of a co-ordinated and comprehansive land use/management policy is seen
as the most critica! problem in gnvironmental management. Anocther problem is the muRiplicity of
agencies responsible for various aspects of land management; there are twenty such agencies.
Various experts have indicated that the situation if not rectified would seriously impair any efforts to
address environmental problems in the country, no matter what their nature.

The lack of integrated policy and planning lies at the heart of the land management problems at the
national, regional, district and farm levels in Ghana. The Ministries of Local Govemment and
Education together with U.S.T. a-wd the Daept. of Town and Country Planning are currently preparing
a Land Use Planning Palicy o the country.

(v) Water Management Legislation

a) Abstraction of Water

inGhana at present there are no proceduraes requiring organisations anc agencies wishing to abstract
water t0 submit their request to an authority responsible for the overall management of water
resources, so that the right to abstract water without any detrimental effect can be granted. It is only
in the case of the Volta River Authority (VRA) and Irrigation Development Authority (IDA) that wouid
be users of the Volta Lake or Volta River and resarvairs for irrigation are required to obtain permission
from these bodies, which seem to have conferred on them ownership rights to their facilities. There
is therefore an urgent need to streamline and rationallsa the right to abstract water for various uses

in the country.

b) Water Quality

The question of water quallty is a manter of great concem. The setting of minimum quality standards
is an inescapable responsibility of all agencies concemad with the provision of water for human use
and especially of any national body charged with the care and protection of the environment. Thers
can therefore be no justification for the present diffusion of authority and the implied acceptance of
a multiplicity of standards within the country. As things stand now this aspect of watér management
is too diffused, with the Ghana Water and Sewerage Corporation, the Water Resources Research
Institute and Aquatic Biclogy Instituts, IDA, VRA and the EPC, 1o some extent, all exarcising or claiming
responsibility for various aspects. not to mention the authority exercised by local communities and
even individuals with regard to water rights and use. :

With regard 10 the environmentai impact of water utilization, the situation seems to be diffused. Tle '
VRA, IDA, GWSC, Minerals Commission and the EPC have various provisions in the legisiaiions i
establishing the respective institutions to ensure that the water bodies over which they have

jurisdiction are not polluted or that they also do not cause poliution. However, it is only VRA which !
has been asked 10 take measuras 10 protect downstream users and the water regime. |

Though laws prohibiting poliution of water bodies exist, the lack of enforcement of these laws ls
detrimental to national water management. There is a need for an agency (Water Resources '
Commission) to coordinate matters related to water. This body will formulate a comprahensive |
national water policy and make reguiations 1o contral and manage water resources in the eountfv
Existing institutions should also be strengthened.

I
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(vi) Forest Policy .

The major environmaentally-related deficiancy in the Forest Policy of 1948 was the absence of any
percelved parmanant role for tress in land use outside the reserved forests. In practice the Policy
permitted the progressive utilization of forest resources in areas outside the legally constituted
permanent forest estates without replacement. This practice has led to the destruction of forest lands
outside reserves through conversion to other farms of land use without control.

Efforts are however being made to revarse the situation. The proposal for the revision of the policy
departs from the former perception and focuses on the overall management of the national forest
estate 1o ensure sustainability of the resource and enviranmental preservation. The relevant
provisions in the revised National Forest Policy will include:

@ protection of soil and water rescurces;

@ protaction of critical hilly areas and water courses;

® consarvation of flora and fauna - indigenous spacies;
o control of desertification;

e controlled exploltation of forest resources based on principles of sustainable yields, envi-
ronmental praservation and enhancement of bio-diversity.

vii) Conservation Legislation

Wildlife poputations are severely depleted as a result of excessive exploitation for meat. In 1969 a
report to Government pointed out that unless a much larger and urgent effort was made to restore
wildlife the “rapid destruction of animal resources and habitats would rule out forever the possibllity
of faunal regeneration in habitats which are still capabie of giving necessary food and shelter.”

In addition animal habitats outside the raserves both in the forest and savanna ecosystems continue
to be under siege from various economic activities including clearing for agricuiture, logging and
timber extraction, human caused fires, mining and road construction. The destruction of wetland
ecosystems also reduces the biodiversity of this unique wildlife habhtat.

There is a riead to shift emphasis from preservation of useful animals 1o the conservation of wildlife.
Existing laws and regulations on wildlife conservation need to be amended to reflect this changed
emphasis and to make it possible for flora also 10 be listed as endangered.

vil) Human Settiement Policy

The geographic distribution of poputation and human settiements pattern of the country pose
formidable constraints to effective national development and equitable distribution of development
benefits. Unfortunartely, successive natural development policies and strategies hardly ever
addressed this spatial issue.

The wide dispersal of the country’s population into numerous scattered settiernents has been the
cause for rural deprivation. Only a small percentage of the rural population has access to wage
employment, electriclty, potable water and health facilities.

Urbandegradation is another problem associated with our hurnan settlements. There is an explosion
in lawlessness and uncontrolied urban growth in the rapidly growing urban areas. The absence of

new infrastructure within the last decade. including inadequate sanitation and drainage facilities, as _

well as rampant disregard for approved land use allocations and inadequacies of provision of basic
services have a direct bearing on human health.

Ix) Industrial Legislation

There is growing concernin the country about industrial waste and poliution, haalth and safety hazards
to industrial workers, public health problems due to adverse environmental changes, and the
misapplication of hazargdous chem.cals.

Environmental Action Plan
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Evidence and stark raallty show that efforts so far made towards control and prevention of the adverse
effects have been inadequate and ineffective. This is in spite of the fact that the level of industrial
development In the country is relatively low. If proper industrial environmental controls are not put in
place, environmental pollution will be quite significant in the near future, especially since increased
Industrial activities are expected due to the Economic Recovery and Structural Adjustment
Programmaes.

At present in Ghana maost of our laws on the environment which date back to the colonial era are
rule-oriented and as a result, in spite of their existence, abuses are common.

For environmental legislation to be effective, it must be management oriented. Environmental
legislation demands a new orientation to law making. It requires fresh concepts, policy options and
strategies for implementation that would cater for the management of future environmental problems.
In Ghana, some of the major constraints to environmental legislation are:

{a) the inadequacy of laws and their enforcement, and

(b) the lack of standards and controis for maintaining environmental quality.

x) Need for Legislation to Control Hazardous Chemicals

For many years the importation, manufacture, distribution handling and use of potentially taxic
chemicals in Ghana has proceeded without much consideration to the possible environmental
consequences. This ha- resulted in considerable hazard to human health. It is more serious in the
sense that the quantities and types of chemicals in the country are not fully known.

Despite obvious gaps and laxities there have been some attempts to institute controls to curb the
possible hazard posed to the environment and health through indiscrimirate use and misapplication
of 1oxic chemicals in Ghana.

A draft legislation meant to control the importation, distribution, sale and use of pesticides and other
toxic chemicals has been prepared and is being considered by the EPC committee ontoxic chemicals.

xi) Need to Establish a Legal Framework for Coastal Zone Management

The management and conservation status of the coastal zone of Ghana is low. This is particularly
true in terms of planning, co-ordination and monitering. Present management is sectoral, and
although a number of measures have been put in place these have not been enforced by the
appropriate agencies. There is hardly any agency that co-ordinates the developmental activities of
the various sectors. Data for planning and management is limited and scattered.

The situation is unsatisfactory in the light of the increasing population and economic activity in the
zone, the large patential of the zone in terms of production and amenities and the ecological fragility
of the zone as a whole.

Need to set Standards for Air Quality, Water Quality and Noise Levels in
Urban Areas

Te be able to judge whether the level of pollution caused by any impact is acceptabie or nat, safe or
dangerous depends on the minimum quality standards which are considered acceptable at any
particulartime and place having regard to the knowledge, techncltogy and resources that are available.

These standards which serve as guidelines for industrialists, importers and the monitoring agencies
are generally lacking in Ghana.

Need to Prepare and Implement Environmental Regulations for Water -
Management, Mining and Industry

The major pollutants of water in the country are derived from agricultural, mining and manufacturing
activities and from human settlements. Once water quality standards are established, it will be
necessary to establish and enforce regulations conceming water abstraction and pollution.
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Furthermore, mining and industrial ragulations will be needed to limit the discharge of emissions,
effluents and solid wastes and to regulate the use of hazardous chemicals in accordance with the
established environmental standards and provisions for cccupational health and safety. To ensure
the effective observance of these regulations, the institutions legally responsible for enforc:ement may
also need to be strengthenad.

Role of Sectoral Agencles

Prior to the establishment of EPC as an umbrella body responsibie for all activities and efforts in the
protection and improvement of the quality of the environment, sectoral agencies were in existence
charged with specific responsibilities in the area of the environment. Over the years the mandate of
these agencies have proved inadequate to cope with the probiems or they have run down in terms
of personne!, equipment and enforcement powers.

Under the EAP these sectoral agencies will be the implementing agencies for specific EAP
components and supply of information to EPC who would co-ordinate the activities of these agencies.
With the present state of most of these sectoral agencies. they cannot fulfil this expected role without
being strengthened in their areas of weakness to ensure successful implementation of the EAP.

Role of District Assemblies

In line with the governments palicy of decentralisation within the District Assembly the concept of
local institutional arrangement under PNDCL 207 of the Local Government Law, Assemblies will have
a central role 1o play in the implementation of the Environmental Action Plan.

The Local Government Law makes the District Assemblies responsible for the development,
improvement and management of human settiements and the environment in the district. They also
under the law have responsibility for monitoring the impact of projects on people's development, the
local, district or national economy, and the environment. The assemblies also have the responsibility
of enforcing legislations and making bye-laws.

it has been recommended that each assembly should have a District Environmental Management
Committee made of assemblymen and representatives of government decentralised depanments
charged with a broad responsibility for monitoring and co-ordinating environmental protection and
improvement activities in the District.

it is difficult for the Assemblies to fulfil these roles at the moment as they are not strong enough and
the decentralised departments are not yet firmly established in the districts due to problems of office
space and housing for the officials. The District Assemblies especially the key departments would
have to be strengthened to enable them discharge these responsibilities.

Role of NGOs and Community Groups

In recent years, religious groups, professional associations and other groups especially concemed
with the promotion of environmental practices have gained prominence at both local and national
levels. A number of such groups have given active support in the implementation of programmes by
both EPCT and that of other agencies iike the Forestry Deparntment especially at the local level where
they have proved most effective. Some 2xamples of NGO participation in environmental projects are
the afforestation programmes of the Amasachina, an indigenous NGO and the Community
Collaborative Forestry Inttiative (CCF!) Project being implemented by Adventist Development Relief
Agency (ADRA) with support of US Peace Corps and other Government agencies.

NGOs with the advantage of freedom from bureaucratic problems facing govemment agencies, they
are able to gain easy access to grassroot level to engage in developmental activities. With this rich
experience of the NGOs, they could play a valuable role through involvement in sensitizing the local
population in environmental issues and environmental restorationand enrichment prograrmmes. Prior
1o the implementation of the EAP It would be necessary to bring all these NGOs together to explare
their full participation in the plan.
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ACTIONS
Legal
1. Nationa! Environmental Policy
A National Environmental Policy will be adopted by govemnment to pravide the broad framework far
the implementation of the Action Plan.

2. Policy Agenda

" Action will be taken by government for tha adoption of a policy agenda on: .

(a) Lepisiation
(i) Restructuring of EPC
(ii) Establishment of ElA pracedures
{ili)Revised forestry policy
{iv) Revised conservation policy.
{v) Revised Factory, Shops and Offices Act
(vi) Legisiation for Coastal Zone Management
(vii)Legislation to Control Pesticides
{viii) Establishment of a Water Resources Commssion

The draft text for this legisiation is provided in Volume |l

(b) Prepare and Adopt Sectoral Policies
Agricultural land management

Range managjement
Fisheries management
Water management

(c) Prepare and Adopt Standards and Regulations
Air quality standards
Water quality standards
Noise Standards
Reguiations tor water abstraction
Regulations for discharge of pollutants into water bodies
Environmental reguiations for mining
Envircnmental regulations for industry

3. Institutional Strengthening

a) Strengthen EPC

The EAP calls for EPC to assume a number of additional responsibilities and also expand the scope
ot its activities in several of Its present programmes. The Plan aiso implies increased responsibilities
and work loads for EPC staff and expansion of progran. .ies in environmental education and
environmenial monitoring. In the implementation of the EAP, EPC has a crucial role in co-ordinating
the activities of various other ministries and agencies r “ponsible for implementing specific
Camponents of the Plan. To enabie EPC carry out these responsibilities, it has to be strengthened in
terms of its institutional structure, completion of programme of establishing regional offices with
staffing and ilogistics.

——
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b) Strengthen NDPC -

The NDPC which is a crucial role in the national planning pracess should be strengthened so that
staff required for all levels of planning process are in place in addition to raquired logistics with set
time frame to ensura the offective functioning of all planning units. The establishmant of the Human
Settlements Unit in the NDPC should be a raatter of priority.

c) Create an Institutional Structure for Integrated Land Use Planning.
Wwiththe absence of a comprehensive landuse/managemant policy and the presencs ol a multiciplicity
of agencies responsible for various aspects of land management, it is imperative to create an
institutioria! structure for land use planning. It is worthwhile taking a look at the proposal for an
integrative Insthutional framework for anvironmental management and policy put forward under a
study on Lend Management Systems in Ghana commissioned as par of the EAP preparation process
for adoption.{Fig. 3)

(d) Strengthen Selected Sectoral Agencies
Strangthen AESC 1o carry out water-related data collection -

Strengthen WRRI to carry out water-related resaarch

Strengthen IAB to carry out water-related research

Strengthen Factory Inspectorate ta implement revised

Factaries, Shops and Offices Act.

Strengthen National Energy Board 1o carry out energy-related research.

Strengthen third cycie training institutions to carry out programs of environmental education.

(e) Strengthen interagency Coordination.

e Improve cooperation between EPC, Ministry of Industry, Ghana Investment Centre, Town
and Country Planning Department, and local authorities 10 ensure that zoning regulations
are adhered 10 in siting industries.

e Re-activate EFC's Environmental Education Committee to coordinate the planning and
impiamentation of nonformal environmental education programmes.

e Joint data collection for environmental monitoring

(f) Support District Assemblies _
Provide a programme of environmenta! education for district assembly members.

Set up District Environmen:al Management Committees.

Encourage District Assemblies to establish and monitor protected areas.

Encourage District Assemblies to control woodcutting for commercial purposes and to licence
charcoal progucers.

Encourage District Assemblies 1o improve sanitation services and to eniorce zcning regu'ations
in urban areas.

(g) Involve Community Groups and NGOs
Provide a programme of nonformal environmental education for local authorities and community
groups.
Set up Community Environmental Committees. )
Support tree planting ana agroforestry inktiatives by community groups and NGOs. ™ -
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NATURAL RESOURCE MANAGEMENT

ISSUES

Ghana's economy derives its strength mainly from agriculture which accounts for more than 40% of
gross domestic product, accounts for some 70% of total expart eamings, and provides employment
for 60% of the labour force. Export eamings from forestry and mining activities are also significant
contributors to the nationa! product. The strength of the economy and, by extension, the integrity of
the environment, is therefore related to the efficient use and management of avallable iand, vegetation,
wildiife, water, and mineral resources. The need for efficient management of land is the more urgent
in the face of an ever-increasing population and the growing demands in alf the various activities

based on land.
LAND MANAGEMENT

Land is a complex commadity of fundamental importance to the people of Ghana, the management
of which invoives several intricately woven facets. At the base-ievel is a traditional system that holds
land in trust for the use and welfare of the community as a whole; whatever system of management
that is evolved must take cognizance of this. Superimposed on this complex base are the demands
of a modem state seeking ways to useland and its resaurces to improve the weli-being of lts peopies.
Then there are the private developers. The result, unfortunately, is that perceptions and actual use of
land conflict tragically and create a serious problem in defining a structure for any land management
systam. Yet, all the ditferant "land users”, although having different and often divergent sets of values.
objectives, intentions and development targets and strategies, aim at using the land to the
advancement of society. Problems arise in the pursuance of the different objectives, leading to
non-conforming uses of the land, conflicts, over-use, and sometimes even under-use of the land.

Land resources and the processes of development and use have varying consequences on the
environment as a result of bio-physical extraction, increment and waste generation. The
environmental effects are effects on the quality of the land. The effect may be limited to a particular
site as, for example, in increasing soll acidiy. Often, however, they are transmitted bayond the
immadiate confines of the process as, for example, in detorestation which leads to increased runoff
and erosion in the immediats area and stream siltation in distant areas.

The issue of land management is recognised as a central point in any efforts to address environmental
and resource problems in Ghana. This has iong been recognised and over the years considerabie
efforts have been made to streamiine the interlocking facets of land management in the country. A
major attempt at this was the work of the Land Use Planning Committee setup in 1978. The Committee
was to:

1. collect land resource information in a form suitable for planning;

2. elaborate land resource use policy aimed at:-

a) resolving conflicts in resource use;

b) achieving muitiple uses consistent with ecological requirements of the resources;

) projecting major user requirements in the long terra, e.g. urban, agriculture, forestry, etc.
3. make recommendations to Government.

The findings and recommendations of the Committee {May, 1979} are still valid. The report brought
together in one volume useful information including the following:

® categories of land rescurces, including size and potential of inland water bodies, major
land forms, ucosystems, soil types and capabilities, mineral resources, and existing land
use;

o population trends and potential impacts;
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' Naturs:

o land supply and demand, patterns of land ownership and tenure, and factors determining
land valuss and land policies in the country;

o urban land use system, development and policy, and confiicts;

o rural land use with respact 1o agriculture, forestry, game and wildlife, and mining, and the
conflicts that arise.

Todate the non-existence of a co-ordinated and comprehensive land use/management policy Is seen
as the most critical problem In the sector. Another problem is the muttiplicity of agencies responsibie
for various aspects of land management; there are twenty such agencies. Various experts have
indicated that the shuation, if not rectified would seriously impair any efforts to address environmental
problems in the country, no matter their nature. However, the issues below focus primarily on key
land issues with regard to agricuiture and its related land uses. Other elements of land management
problems are taken up under the appropriate sectors elsewhare in this document.

Population Pressure

Ghana has a mean population density of 51 persons per square kilometre. The limited estimatas of
the bio-physical carrying capactty of the land indicates that the human carrying capacity of many
parts of the northern savannas may be no more than 108 persons per square kilometre under present
systems ol land use and standards of living. No stch estimates are known for the forest areas but
the forest lands are likely to have high capacities. Evidence of poputation pressure on the land is
however widespread and extensive in the northern savannas, where most documentation has been
done and plans envisaged to combat the ultimate form of land degradztion, that is desertification.
Pressure is localised around the large settiements in the forest araas.

Land Ownership and Tenure

The problems of land acquishion arise because ownarship boundaries are not clearly marked or
mapped, title is not well documented and registered. In the case of group ownership there may be
problems as to who may grant title. The net effect Is considerable expense in land acquisition and
uncertainty of title. The effectiveness of any conservation measures is likely to be reduced under
thaese conditions.

Land Use Planning

Some data exists to plan the use of land for optimal agricuttural and related production especially at
the regional scale. Data for local and farm planning however, seem inadequate. This among others
seems to have hampered effective planning of the use of land. Optimal land use is therefore not
anained and land is under-used, over-used and mis-used. Degradation results from this situation and
is widespread in all environments in Ghana.

The overall impression of land use and management in Ghana is one of lack of co-ordinated policy
and planning. The management process is here interpreted in a broad sense 1o sncompass:

{a) Policy formulation

{b) Planning:
(i) Survey
i (il) Evaluation

(iii) Plan formulation
(c) impiementation

- (d) Monitoring:
(i) Environment
(ih Economic
(il)Social
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(e) Feedback for resurvey and re-planning.

The lack of integrated policy and planning lies at the heart of the land management problems at the
national, reglonal, district and farm leveis in Ghana. Survey and evaluation have proceeded more or
less indepandently of any planning. There appears therefore to be gaps in data and information in
terms of the type of data.

The land user is seidom guided as to the environmental effects of his activities. Tha overall effect of
this situation is the inability to attain production objectives and also the threatened ecological status
of land and the environment.

Agricultural Land Use
Soll Quality:

Daeclining soil quality seems to be a general problem in the country. This is evidenced In reduced
vegetation cover which leads to widespread accelerated erosion, reduced crap yields and increasing
dasentifying conditions especially in the savanna areas. Quantitative data in terms of crop yield are
however not available.

Mechanisation:

Mechanisationinagricultural land use has numerous advantages. However, its effects onland quality,
if uncrontrolied, may “e disastrous causing accelerated erasion, sub-soil compaction, reduced water
infiltration. This is considered important in the light of increasing population and the need for
increased agricuitural production from an increased hectarage of land.

Agro-chemical Residues:

There is a general lack of data and studies on the effect of agro-chemicals on soil guality. From the
limited studies that have been conducted under laboratory and field conditions, evidance seams to
suggest that the response of micro-organisms in the soil may vary according to the kind of pesticide,
its concentration and the type of soil. Uncrontrollec use of some fertilisers may lead to soil acidification
and salinisation in the drier parts of the country.

Shitting Cultivation:

Though the traditional bush fallow system of cultivation has proved efficient in the regeneration of soil
fertility, Its deficiency in the light of increasing population and the naed for more intensive use of land
makes it necessary to find viable alternative systems of cultivation. Agro-forestry and no-till cuitivation
systems offer good prospects at the nioment. There are however still, gaps in the knowledge and
practice of these systems especially with raspect to the selection of suitable tree and shrub species
and of spatiai relationships.

Agriculture in the Coastal Zone:

Crop production is not the major traditional occupation of the people within the coastat zone. Peasant
agriculture is the dominant form of arable farming where it occurs. However, irrigation schemes have
in racent years promoted commercial production of vegetables and rice. Arumal rearing consisting
of household piggeries. sheep and poultry along various points on the coastline, is also important.
There is some cattle rearing in the Accra piains. Uncontrolied, these activities have degrading effects
on coastal zone resources and anvironments. Of particular concem is the poilution caused by
agricultural chemicals and wastes released into the environment through run-off and direct discharges
in the coastal zone drainage catchments.

Inthe past official emphasis has been on the cultivation of cash crops especially cocoa. Whilst there
Is a diversity of crops. both cash and subsistence, in this country, official attention has mainly beer
drawn in the past1o cocoa. This has led 10 serious economic consequences when demand for cocoe
has fallen.

There Is need for sufficient attention to the other crops, as a means of diversifying agricultura
production and ensuring crop ecological stability and the effective use of land resourcas.

30 Environmental Action Plar




nt

he
or
in

us

d
G
re

Y.
ar

or

o

w

O = 2

bd W e

U oow

Nsturs! Resource Management Chapter Five

Range Lands:

Estimates indicate a low carrying capacity of the natural grassiands in terms of Tropical Livestock
Units (TLU). A range of 2.0 ha to 7.6 ha per TLU Is indicated. Over-grazing occurs in iocalised areas
around watering points or in areas where tenure conditions restrict herders movements. Dispersad
agriculture and settlement in certain areas of the north also lead to over-grazing in the immediate
vicinity of settiements.

In Ghana there is no conscious management of available pasture land and the distribution of pasture
varigs within the different ecological zones due to different land use practices. There Is also very
limited information on the utilisation of native forage species, but much information is available on
Introduced species. Unfortunately planting material is not easily available. Different grassland areas
have different capacihies and since agriculturai practices differ this affects the availabifity of pasture
for animals. Browses and tree species are not widely used as for ge due to lack of informatior on
them.

Bushfires

Bush fires occur widely in Ghana but are more extensive in the savannas. Fires are set for varied
purposes but may be set unintentionally. Most observations have been made in savannas and
indications are that the most noticeable effect of burning is the reduction in the composition and
density of the vegetation. The effect on soil micro-organisms and chemistry have not been
systematically studied. Bush fires have become, in recent years, the most degrading environmental

factor in Ghana.
FOREST RESOURCES

Forasts and forestry have important environmental and ecological linkages. They are linked to the
micro- macro-climate. water and soil resources, genetic resources of plants and animails, food
production and food security, and to energy resources. Forests, forestry and wildlife are important
also to the economic and socio-cultural environment of local communities and of the nation.

Ecologically about 8.22 miliicn hectares of Ghana is made up of closed forests (34 per cent of the
country; Table 1). However, much of the original vegetation has been removed or considerably
modified through conversicn to various forms of land uses. According 1o one estimate (Owusu, 1989)
only about 2 millicn hectares of the closed forest, made of about 1.7 million hectares within Forest
Reserves and 0.3 - 0.5 million hectares outside the legally reserved forests, actually remain.

In all there are more than 280 forest reserves scattered around the country in the closed forest as well
as the savanna areas; there are 13 Wildlife Reserves, some of which coincide with Farest Reserves.
These constitute the remnants of an extremely vaiuable heritage for which concrete steps must be
taken to protect, defend and conserve.

Table 1: Major Ecological Zones of Ghana

Zone Area (million ha) % Land Area of Ghana
Closed Forest 8.2258 34.47
Savanna 15.6280 65.53

Total 23.8538 100.00
Deforestation -

The threat to the forest resources of the country arise from damands for more agricultural lands to
feed an ever-increasing population, increasing incidence of bush fires, logging and the extraction of
woodfuels to meet energy demands of households and cottage industries. Deforestation is occurring
at an alarming rate. One critical aspect of the problem is that the country has no adequate system
for monitoring the exact rate of deforestation or forest destruction. A deforestation rate of about
22,000 hectares per annum was projected by FAO/UNEP for the period 1981-85. This figure has not
been updated and is still being used for planning the rate of deforestation all around the country.
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Apart from the physical disappearance of forest cover the Integrity of remnants forest is also
threatened. Both Inside and outside the forest reserves, Ghana's forest estate is increasingly being
degraded. Forest degradation consists in the interference with tha forest that leads not only 1o a
quantitative diminution in areas under forast cover but also to a qualitative decraasa in, or on
impairment of, the abillity of the forest to perform all or some of its functions.

Within the Reserves. degradation arises especially from selactive logging which s resulting in the
over-gxploltation of the better known timber spacies, and from selective removal of the best looking
individuals. Howevaer, tha most sarious forms of degradation are taking place in theforest and savanna
ecosystems outside the Resarves. Here rapeated attacks on tha vegetation by farming and fires are
Increasingly resulting in the substitution of simpler, less diverse ecosystems for more complex

systems.

Woodtuels

The woodiuei factor is a very critical issue with regard to the depietion of forest resources. The
economy of Ghana is based on agriculture, which relies principally on wood as its non-human energy
source. Fuelwood is also the backbone of cottage and rural industries and provides nearly all the
household energy. It has been estimated that woodiuels, mainly in the form of tusiwood and charcoal,
make up 75 per cent or more of total national energy consumption.

The concem over woodfuels arises fro.n the fact that the wood for fuel is derived almost exclusively
from natura ecosystems, with very little comning from plantations or woodlots. Bacause the supply of
fuelwood and charcoal has become highly commercialised there has been a shift from the
dependence on deadwood and wood from farm fand clearing to the cutting of standing trees for use
as fuel.

Furthermore, most large scale charcoal production and, to a lesser extent, commercial fuelwood

production takes place in the wood deficient savanna, derived savanna and the dry semi-deciduous

forest zane. Growth in rural industries will certainly exacerbate the situation although the problem is

not confined to the rural areas. The landscape in peri-urban areas is also systematically being

gepleted of woody biomass. These and land managemant are the major environmental probiems in
hana.

Wildlife

Each of the three main ecological zones of Ghana, viz. forest, coastal savanna, and the interior
savanna, have its unique wildlifa. Although wildiife has many economic and social values to national
iife the most popular form of ts use is generally as a source of protein (“bushmeat®). Currently
bushmaeat is the most expensive form of meat in most poputation centres in the country. One market
in Accra is estimated t0 have bagged over 50 million cedis from bushmeat sales in 1986 (Convery
and Tutu, 1990). The demand continues o increase.

Wild animal populations are severely depleted as a result of the excessive exploitation for meat. In
1969 a report to Government pointed out that unless a much larger and urgent etiort was made to
restore wildlife the “rapid destruction of animal resources and habitats would rule out foraver the
possibility of faunal regeneration in habitats which are still capable of giving necessary food and
shelter.” Curry-Lindahl, 19569).

inaddition animal habitation outside the reserves both in the forest and savanna ecosystems continue
to be u: er siage from various economic activities including cisaring for agriculture, logging and
timber e>. -action, human caused fires, mining, and extension of electricitv through transmission lines
and road construction. The destruction of wetland ecosystems also reduce the biodiversity of this
unique wildlife habitat.

ENERGY RESOURCES

Energy production, supply and utlisation have serious implications for Ghana's economy and
environment. As an oil importing country, Ghana spent abaut 50% of her fareign exchange eamings
on crude oil imports during the oil crises of the 1980s. Though this figure dropped to 16% in 1988
and 24% in 1989, crude oil imports still constitute the single largest consumer of the country’s export
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samings. The volumas of petroleum needed to run the economy are set tc increase rapidly in the
years ahead as the ERP continues torecord success. The high degree of uncertainty associated with
the international oll market further increases Ghana's vulnerability to external pressures. It Is against
this background that efforts to axplora and develop indigenous oil resources are worth the emphasis
they are receiving. It must be noted nevertheless that petroleum provides only 13% of the energy
consumed in Ghana.

The bulk (over 80%) of our national energy consumption is derived from woodfuels, which is the sole
cooking fuel for a great majority of households. With the rapid growth in population and the existing
woodfuels production and utilisation technologies this continued dependence on woodfuels is sure
to destray the ecology.

Energy bills have become prominent parts of household budgets, especially forthe urban poor whose
cooking fuel (charcoal) is the most expensive on per unit useful energy basis.

Energy production and utilisation constitute the most pervasive source of environmental pollutants
in Ghana. Though reliable statistius are not avallable 10 indicate the precise levels of energy-sector
contributions 1o atmospheric ecological degradation in the country, professional assessments
indicate that woodfuel production and use make up the third major cause of deforestation after
agriculture (coupled with bush fires) and logging. With respect to atmospheric poliution, energy is
perhaps the largest culprit.

Considering that shifting cuitivation/bush fallow and slash and burn are fertilisation and energy use
cpsractlces it may be right to consider energy as the major cause of environmental degradation in
hana.

Woodfuels constitute about 80% of the energy consumed In Ghana. Firewood accounts for over 90%
of rural energy use, while in urban Ghana, charcoal makes up about 70% of energy consumption. At
current trends of utllisation, estimates indicate that by 1992 Ghana will begin to consume more
woodfuel than the forests are able to regenerate. Although it can be assumed that charcoal and
firewood will continue to provide the bulk of the country’s energy needs ‘or the foreseeable future,
the long term praspects for sustained supply of firewood and charcoal is threatenad by the visible
and worsening problems of deforestation and desertification in all parts of the country.

in the coastal and northern savanna 2ones agricultural residues (cowdung, com cobs, millat stalks)
and other biomass materials, such as palm frands, coconut branches and husks have come into
increased use as cooking fuels. Continued use of these fuels is likely to deprive the soils of these
areas of the natural organic nutrients these rasidues provide.

Solar Energy .

Solar energy is used on a massive saalem Ghana for drying agricuttural produce. export commodities,
torest-industry products, brick and tile, and laundry. The exact quantities consumed In these
operations have not as yet been measured. With regard 10 technologically converted solar energy
over 300 communications instailations in the country are solar-basad. Studies to identity and
standardise solar Photovoitaic (PV) systems and models suftable for Ghana are almost completed.
Also work has begun on a pilot scale to substitute solar for fuel oil in large scale crop drying and
storage. _

This notwithstanding, Ghana has barely begun to utilise the vast energy potential from technological
conversion and use of her enormous solar energy resources. indeed solar energy could prove to be
the core energy resource for achieving improved living standards for the majority of our population
who dwell in the rural areas.

Hydropower

Hydropower provides aimost all of Ghana electricity supply. domestic and exported. Electriclty,
nowever, constitites a paltry 7% of national energy production. Besices Akosombo and Kpong
which have been hamessed, two more medium and about 40 mini-hydro sfies have been identified.
These untapped hydro resocurces constitute more than 50% of the national potential.
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Petroleum

Ghana is known to have commercial quantities of oll deposits. Exploration is on-going, and It Is still
hoped that Ghana may develop this potential when the economics of it prove benaficial. Currently
imported petroleum makes up 13% of the naticn’s energy production, consuming up to 24% of export

eamings.

Environmental Impacts of Energy Development

Ghana's heavy dependence on woodfueis coupled with the rapid population growth and poor forest
management practices pose a serious threat to the environment. The depletion of our forests not
only reduces size of the carbon sink but also contributes to carbon emissions, loss of biouiversity,
soil erosion, etc. The major forces driving energy-sector contributions to ceforestation are:

o the need [0 meet the increasing energy requirements of a rapidly expanding popuiation;
o inefficient production and use of charcoal and firewood:
@ failure to regenerate forest resourcas more quickly than they are used; and

o the persistence of inefficient and soil-degrading shifting cuitivation and slash and bum
methods as the major agricultural and firewood production system.

The rapid increase in the use of petroleum products and the projected rise of up to 10% in the next
cdecades ahead are pointers to the rise that are set to occur in the contributions fossil fuels will make
in degrading Ghana's environment. Besides greenhouse gases. petroleum products utilisation in
Ghana poliutes land and water bodies through improper handling and disposal of waste oil and oil
losses. .

Hydro dams lor power generation bring in their wake environmental problems such as destruction of
forest, wateriogging of lake shores, public health hazards, siltation of deltas, and destruction of some
aquatiz lifeforms.

The environmental impacts ol energy sector operations are obviously all pervasive, affecting both

natuyral and the man-made habitat.

Energy Policy
With the framework of the ERP and in the context of ensuring environmentally sustainable

de\{elopmem. the energy-sector institutions have committed themselves to the following strategic
policy objectives in the energy sector:

a) Stretegic Objectives
To ensure sustained provision and security of energy supply to all sectors of the economy and all
parts of the country bv:

@ resturing improved productivity and efficiency in the procurement, transformation, dis-
tribution and use of all energy sources;

@ reducing the country’s vuinerability to short-term disruptions in the energy resources and
supply bases;

@ ansuring the availability and equitable distribution of energy to all socio-economic sectors
and geographical regions;

e consolidating and accelerating the development and use of the country’s indigenous en-
ergy sources. especially woodfuels, hydro-power, petroleum and solar energy; and

o securing future power supply through thermal complementation of the hydro-based elec-
tricity generation system.

—
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b) Renswable Ensrgy
In the short-term the objectives that will guide the development of the nation’s renewable energy
8SOLICBHS Are:

o to improve the efficlency of production, conversion and use of woodfuels in all the socio-
economic sectors; and

e to promote the development of renewable energy industries that have strong indigenisa-
tion prospects over the short and medium terms.

¢ In the medium- to long-term, the objectives will be:

© to demonstrate and evaluate renewable energy technologies with the potential to meet the
needs of prioritised socio-aconomic and welfare objectives.

e 10 provide support for resaarch, davelopment and demonstration on ranewabie energy
technologies with the greatest potential to increase and diversity the country’s future en-

ergy supply base.
c) Biomass
Inthe area of Biomass energy a number of projects and programmes are either planned or are being

implementad 10 ensure better and sustainabis use of xisting bio-energy resources. These projects
are aimed at:

© conserving forest resources through improved methods for charcoal and firawood pro-
duction;

© decreasing consumption of firewood and charcoal by using more efficient cooking de-
vises;

e-expanding the productivity and use of existing bio-energy such as biogas, and the pro-
duction of charcoal briquettes from logging and wood processing residues;

e conversion of municipal waste and domestic garbage into biogas and electricity;

© planning for the future security of biomass supply through the impiementation of a sus-
tained programme of forest regeneration and afforestation; and

@ substituting LP Gas and other fuels such as electricity for firewood and charcoal.
d} Solar Energy '
Activities on solar energy are focused around a strategy whose principal objectives are:

e to evaluate the technical and economic viability of proven solar technologies to meet the
prioritised socio-economic and developmental needs of the country;

o to demonstrate appropriate solar energy technologies for selected applications;

@ 10 concentrate support for research, development and demonstration on ranewable en-
ergy technologies with the greatest prospects for operation within local technical and usar
absorption capacities.

e o promote the development of solar energy industries that have strong indigenisation
prospects over the short 1o medium term;

@ to expiolt the country’s enormous solar resources to pump irrigation water, improve com-
munication and heaith facillties, and provide opportunities for access to modern recre-
ational and aducational facilities.

e) Power Sector

Policies and actions in the power sector that relate to the environment have 1o do with two areas of
operation, namely:
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@ assuring future security of power supply by developing complementary powar generation
capacity from ¢ :her energy sources and improvemsnt of existing hydro-power sources;
and

o extension of the reach of electricity to all parts of the country, especially the northem parn
of the country and the rural areas.

These have implications for higher consumption of petraleum and other fossit fuels, as weil as more
work on hydro-dams. The potential environmental consequences are serious.

f) Petroleum Sector

The consumption of patroleum Is set to increase rapidly in the decades ahead. 1t is also planned that
exploration of Ghana's oil resources would ba intensified, both on-shore and off-shore. As a coiiwary
of these two policy decisions refinery capacity in Ghana is also scheduled to increase. Essential
petroleum products, such as bitumen, lubricants are also to be produced locally. Further actions in
the petroleum sector include bulk transportation and storage of petroleum products. These definitely
have sarious environmental implications which need to be addressed in the EAP.

g) Energy Conservation

Policy objectives and actions in energy conssrvation seek to:

o create a higher level of awareness of the opportunities and bhenefits of energy conserva-
tion among all energy users;

@ achieve savings in per capita energy consumption in all areas of energy use through the
application of appropriate energy conservation measures;

e develop indigenous Ghanaian professional capabiiity for identification and implementa-
tion of energy conservation measures; and

e develop the institutional capability and implementation strategies required for the realisa-
tion of the potential efficiency improvements in all sectors of the economy.

By achieving thase objectives the energy conservation programme would make significant savings
on the rate of environmental degradation that arise from the energy sector.

WATER RESOURCES
It is astimated that fresh water resources of Ghana amount to about 40 million acre-feet. Thisisderived -
from the following sources: .
e rainfail
@ rivers, streams, springs and creeks
@ natural lakes
o impoundments

o groundwater from various aquifers

Thus in its natural form water is an abundant resource in Ghana, even though seasonal shortages
due to the nature of the rainfall regime, especially autside the forest zone, are guite common. Toa
large extent, however, such shortages are due more to poor management and inadequate use ol
available technologies than to the absolute paucity of water itself in its various forms of natural
occurrence.

A primary principle, from an environmental standpgoint, should be that water should be available in 3
potabie form tor the entire poputation with minimal effort, and that its availability on a sustainable basis
should be guaranteed. Then comes its availability for agricultural, industrial, and other uses in such
quantities and in such forms as will promote maximum human well-being.

JE—
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The critical issues in the management of water resources in Ghana relate in the main to the following
areas:

inadequacy of Watei Cycie Data
The following have been identified as key issues: .
i) There are gaps in the available time series data. The situation was most serious during the
1981-1983 drought. This applies both to hydro-meteorological and hydrological data.
il) Avallable data on water quality, soil moisture, groundwater fiuctuations and sediment transport
is on ad-hoc basis.
iif) There are serious national weaknesses in the areal assessment of water balance components.
Fortunately, some of the dala is available and the situation can be comected. The foilowing on-going
projects have been put in hand to corraect the situation:
a) Development of an operational sediment sampling network;
b) Development and impiementation of surface water quality networks for Ghana;
c) Development of groundwater networks;
d) Groundwater assessment of the various regions of Ghana;

€) Collection and compilation of all water quality data.

The water quality monitoring network is shown in Fig.4 . It is being executed in 3 phases:

e Phase I: monitoring at gauging stations of the Architecturai and Engineering Services Cor-
poration (AESC) on all the major rivers. The parameters being maonitored are Colour, Tur-
bidity, Odour, Temperature, pH, Conductivity and Dissolved Oxygen (DO).

e Phase lI: study of water quality problems associated with activities in the river basins, viz.,
urbanization, mining, manufacturing, farming, deforestation, etc.

e Phase lii: study of the water quality of natural and man-made lakes and reservoirs.

The tull range of physico-chemical parameters including heavy meials will be monitared in Phases il
and lll. Biological and microbiologica! parameters will be monitored, but these will be determined by
the specific problems to be encountered in the basins, lakes Or reservoirs.

A national network for groundwater manitaring {level and quality), is under design at the WRRI.

Regarding the types of biclogical species. the problem areas include the lack 5f data on the weeds
of reservoirs, impoundments and rivers in the northern half of the country. There is even a need to
update the data on weeds in all reservoirs, lakes and rivers in the southern half of the country as most
of the existing data are more than a decade old. The continued surveillance and monitoring of the
spread of the exotic weed. water hyacinth (Ejchhornia crassipes), and the watch for the possible
introduction’of other equally: problematic exotic aquatic weeds is important. Also imporant is the
need for in-depih studies on aquatic weeds in all areas earmarked for water resources development,
especially those tor reservoirs, irrigation canal complexes, etc.

The continuous collection and assessment of water cycle data as discussed above will provide the
basis for monitoring change in rainfall. runoff, sediment load and groundwater recharge.

Water Resources Asséssment
The absence of suitable maps and necessary data hampers comprehensive assessment of water
resources. in the areal assessment of water balance components, a lot remains to be done in raspect

of hydrological mapping. In most cases the data for mapping may be available. The situation with

rainfall runoff and groundwater models, is not any better. There is work 10 be done 1o establish
relationships between time series parameters and physiographic characteristics.

Areal assessment seems to be a weck area in the country's water resources assessment activities.
Early steps will have 1o be taken io produce the requisite maps.
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Inettective Water Resources Planning
in Ghana at the moment only about 30% of the population can be said definitely to have access to
good drinking water. Over the years much effort has bean concentrated on the supply of water for
domestic usas in municipal arsas where it is estimated that 93% of the population have potable water.
The situation in rural areas, however, leaves much to be desired:
() Only 70% of the paapie rasiding in rural communities of population between 500 and 5000 have
access to safe drinking water, and
(if) only 15% of th.a communities with pcpulation below 500 have access to potable water. The
population in this category constitutes 30% of the country’'s population and contributes
significantly to the natural wealth.
Underthe circumstances many useful man-hours are wasted daily by the rural population inthe search
forwater. Also water-bome, water-related and water associated diseases like cholera, guinea worm,
typhoid, diarrhoea, dysentery, malaria, schistosaomiasis still plague the rural dwellers.

Problems of Water Management
(s) Abstraction of water

Thaere are no procedures requiring organisations and agencies wishing to abstract water 10 submit
their raquest to a responsible authority for the overall management of the water resources, so that
the right 10 abstract water without any detrimental effects can be granted. It is only in the case of the
Voita River Authority (VRA) and Irrigation Development Authority (IDA) that would-be users of the
Voita Lake or Volta River and reservoirs for ‘rrigation are required to obtain permission from these
bodies, which seem to have conferred on them ownership rights on their facilities.

There is therefore ai urgent need 1o streamline and rationalise tha right to abstract water for various
usas in the country.

(b) Negative Impacts of Water Management

Presently, the following environmental problems are known to have arisen from various water
development activities:

() Human Settioments

The Akasombo project was the first major project in which a large number of people (80,000) had to
be moved and resettied. Some serious problems were encountered with regard to sultabillty of
housing; water sources; {and for farming and other economic activities, tribal groupings.
compensation for land acquired, etc. The VRA was responsible for resolving the problems far many
years until it decided in 1971 to cease being responsible, and for the Local Councils, where people
have been resettied 10 take over. The problems are not completely solved.

Since then, a number of lessons have been learnt and subsequent projects like Barikese, Kpong
Tono/Vea and Waija have profited from the Akosombo experience.

(ii) Health Impact

Another urgent issue is the contral and pravention of water borne and water-related diseases. The
heaith impacts of water resource development activities have arisen from water-borne and parasitic
diseases like schistosomiasis, malaria, trypanosomiasis, onchocarciasis, guinea worm, etc. The VRA
has a unit to deal with the prchlems connected with the Volta Lake. !nthe other projects, the Ministry
of Healthis expected to provide services for the control of the diseases. in view of the limited resources
available to the Ministry, progress is not as can be expected.

(i) Land Use

The major water projects generally do not seem to have been affected by land use activities within
the catchment areas of the projects, with the exception of the Vea/Tono project. Present indications

a8 Envircnmental Action Plan




Naturai Resource Management Chapter Five

are that farming activities in the Tono river catchment is increasing eroslon which Is causing siitation
of the two reservoirs. Their capachies are feared to be reducing as a resuit.

{iv) Flora and Fauna

Presently waeds problems have emerged on the Weila and Barikese Reservoirs. They are becoming
athreat on the Kpong reservoir. Downstream the Kpong Dam in the Volta River, weeds have appeared
at the Tefle bridge and are now a nuisance. In the same stretch of the river, river fish which used to
thrive before the dam was constructed can nolonger befound. Also badly afiected is the economically
important Voita clam and Its industry. On the other hand the prawn fishery is on the increase in the
area below the Kpong dam.

(c) WATER POLLUTION

Waste is an inevitable by-product of the socio-economic development process and water Is one of
the means by which It can be disposed of. Also when wastes are disposed of In pther ways they
eventually find thair way into surface and groundwater bodies.

The wastes come firstly from domestic anc municipal use of water, secondly from agricultural uses
and, thirdly, from industria! uses. Fourthly, the inappropriate use of land, which leads to erosion,
creates water quality and sedimentation problems. it must be noted that the sanitation and pollution
problems that are created by using water to dispose of wastes are aggravated during periods of fioods
and droughts.

Disposal of Domestic and Municipal Wastes

The wastes of concem here ar2 garbage, excreta, dry season liquid wastes and storm water. It is
obvious that with the increase in population at an annual average rate of 2.6% the volume will increase
over the years.

(a) Disposal of Garbage

The capability to handle household and municipal garbage deteriorated except in Accra where a
programme of assistance to the Accra City Council from the Federal Republic of Germany is helping
1o contain a serious skuation. Disposal is by incineration or by land filling. in areas where the iand
filling is not properly done leachates are washed into water bodies whenaver it rains thereby causing
pollution. Inthe couastal areas, thesefind their way into the sea usuallythroughlagoons where polluted
waters are used by downstream seftlements.

(b) Excreta Dicposal

in the case of excreta, there Is a deterioration in sanitary disposal. In the urban settiements where
the bucket system is widely used, the collection system has broken-down in many places, as #t has
become difficult to hire labour to collect night soil. In the better planned areas like the Airport
Residential Area in Accra, the residential areas in Kumasi and Takoradi, septic tanks are widely use.
Open delecation is resorted to in parts of the urban fringes.

Central sewerage systems exist only in Tema, Akosombo and parts of Accra. The system in Acerais
not being patronised because of the connection cost which individual house owners are called upon
to bear. A central sewerage system planned for Kumasi has not been impiemented. Because of the
difficuity of recruiting labour to remove night soil and the cost involved in constniction and operating
modern excreta disposal systern Ventilated improved Pit (VIP) Latrines are being resorted to and the
various city and urban councils are actively prompting their use. )

The promotion of this system (VIP) latrines is being taken up vigorously inthe rural settlements where

by tar the largest majority resort 1o indiscriminate defecation and about 10% of the population use plt
latrines. This effort is being linked with drinking water supply projects. Along the coast, the sea is
used as a disposal medium. In the hinterland, both treated and raw excreta eventually found their
way into water bodies (surface or underground). The extent of contamination is not known.

Environmental Action Plan 39



Chapter Five Natural Resource Managsment

(c) Disposal of Liquid Household Wastes

The disposal of liquid wastes from households and commercial houses in both urban and rural
sattlements Is worsening, posing serious sanitation problems. In places where concreta drains by
the side of roads and streets are also used as disposal channels, the drains are falling for lack of
maintenance, thus creating standing water which is quite unsanitary. Natural drains also used for
disposal which are similary not maintained create worse sanitary conditions in some areas. Quite
apart from the health hazards that they create in the immediate surroundings (mosquito breeding)
they add to the poilution of water bodies.

(d) Disposal of Storm Water

In the case of storm-generated waste water disposal by open lined drains and natural drains in the
urban settiements s the most common. Inthe rural settlements, practically ali storm generated waste
waters are discharged by natural drains. There are practically no major storm drzinage works in the
country at present. Tha exception is in Accra where a few like the Nima, Kaneshie and Clottey drains
a’e being lined in accordance with the Master Plan for the drainage of the city.

The widespread breakdown of the waste disposal system in both urban and rural set.tlemams has led
to debate about sanitation standards and the appropriateness of the technology being used.

YEAR 1982 1983 1984 1985 1986 1987
Fertilizer Imports (mt) 46.500 - 38,350 29,999 20.100 120,000
* Estimated

Source: Statistical Services, Accra
Disposal of Agricultural Wastes

As stated earlier wastes from agricultural activities contribute to contaminating water bodies. These
come from the use of agro-chemicals like fertilisers, insecticides and herbicides. These chemicals
continued to be used for crop production during the period. This was particularly so in the northern
and upper regions where soils are poorer in quality. They are used on both rain-fed and irrigated
farms. One of the main receiving waters are the rivers of the Volta system.

The table below gives an indication of the magnitude of environmental problems, in terms of impact
on the quality of water bodies. arising from the use of agro-chemicals.

The decrease in yearly imports between 1982 and 1986 may probably be due to foreign exchange
difficulties. The estimated import for 1987 of 120,000 tonnes shows that the national needs are more
(about 6 times the 1986 imports) than the available foreign exchange makes it possibie to order.

Ad-hoc monitoring of the effect of the fertilisers on the quality of water bodies has been carried out
since the 1970’s. but there has bean no systematic programme for continuous monitoring. Pesticides
have been used under the Onchocerciasis Control Programme {OCP) to control the larvae of the
simulium fly, responsible for the spread of river blindness. The effect of the pesticides on water quality
and aquatic life in the programme area has been monitored by the Institute of Aquatic Biology.

Another growing area of waste production from agriculture is that from livestock. Presently livestock
are known 1o be drinking from the same sources from which humnans fetch water. In the case of
borehole supplies excreta from animals drinking from the borehole heads have been discovered 1o
be contaminating groundwater in a few cases. '

Disposal of Industrial Wastes

Effiuents from industries are discharged into water bodies without treatment. The major industries in
this respect are the breweries, textiles, mining, chemical, plastics and rubber industries. Th2 effluents
contain various kinds of chemicals and compounds.
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As of now, many of the industries are still discharging effluents into water bodies which are creating
sarious poliution problems. In the minas, the level of arsenic and Cyanide effluents aischarged into
receiving waters are many times higher than what is permissible for human heatth,

Watershed Protection

Inthe area of land utllisation, land degradation still continues. No improvement of the adverse effects
of land degradation on the water resources can thersfore be expected. Though the need for proper
land use planning Is recognised, most of the efforts have not gone beyond tha preparation of policy
documents and recommendations for action.

The main land degradation practices continue. Examples are inappropriate farming systems, such
as shifting cultivation. Others are bust:-buming for the purposes of land preparation and hunting:
over-grazing by livestock; felling of forest trees for timber to increase exports; removal of vegetation
for fueiwood to meet household energy needs in both the rural and urban areas. Al these have the
eltect of baring the land ..id thereby enhance the chances of erosion by wind and water. The result
is that desertification has set in in parts of the country like the Upper East Region.

Also changes in the relationship between the waler balance components, viz. rainfall, evaporation,
runoff and infiltration are expected to anise. Unfortunately, the extent of these changes has not been
studied.

Soil ercsion carries away nutrients thus leaving the land impoverished. These nutrients are washed
into water bodies and thereby affect the quality of the receiving waters. In addition, the eroded soils
cause sedimentation in water conservation structures like rams, dug-outs, etc., as reported in pars
of the northem and upper regions.

Monhoring to assess the changes in the water balance components or the changes in water quality,
orthe rates of erosion and sedimentation as a result of the land degradation practices is yet 1o receive
sufficient attzntion. Studies and plans have hrowever been made fo tackie aspects of the problem like
the praparation of the National Plan of Action to Combat Desertificatinn (EPC, 1987).

Again the extent to which pollution and sanitation problems are aggravated during periods of floods
and drought is yet to receive attention. The Plan ol Action to combat desertification is still valid and
should be implemented with commitment and vigour.

MARINE AND COASTAL ECOSYSTEMS

The coastal zone Is the band of dry land and adjacent ocean space in which land ecology and usa
directly affect ocean space ecoiogy. and vice versa. Landward the area includes the lagoons,
lagoonal depressions, marshes and estuarine swamps together with the intervening interfiuve areas.
The 30m contour encloses riost of the zone. Seaward the boundary is determined as the limit of the
continental shelf, 200m depth of water. The zone is about 550km long.

The zone is ecologically unique because ot its transitional nature, batween iand environments and
the open seas. The distinctiveness lies in the unique flora and fauna, physical processes and land
use. Although fragile it is an area of dynamic biogeochemica! activity with materials, energy and
humans in constant movement across it in both directions. The zone has limited capacity 10 support
arable agriculture because the soils have less organic matter content, are saline, may be sandy and
droughty or poorly drained. On the other hand the biogeocheiical exchanges that take place in that
environment are vital for the biological productivity of the adjoining wetlands and marine
environments.

The full and sustainable exploitation of the physical, biological and human resources of the zone

presents a number of opportunities and challenges. There are important resources for tourism, .

fishery, industry and mineral development. For instance, the lagoan, estuary and delta ecosystems
provide suitable environmeants for oyster and fish culture. The zone also provides feeding, roosting
and nesting sites for thousanas of birds and marine turties. The beaches, clifis, lagoons, wildlife,
cultural and historical sites and the coastal landscape all provide an immense potential for tourism
Cdevelopment. Salt, deposits of limestone, siica, feldspar and other minerals have been idemsfied
within the coastal belt, not to mention the possibility of oil. Copra production has been an important
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economic activity over a number of years while more recently irrigation agriculture is also assuming
some imponance in the zone.

The development ofthese resources, howaver, requiras very careful choices, a full recagnition of their
linkages, and a commitment to overcome some of the inherent limitations of a fragile ecosystem.
Current developmant trends and pressures exarted on the coastal zons and the marine environment
not only confiict with resource utilisation, but also lead todegradation and interference with the various
componants of the zone. This situation is further aggravated by the lack of reliable and consistent
scientific data to ensure meaningful management practices. It is nacessary to reconcile conflicting
demands on coastal resources in such a way that their full use will be realised withaut destruction of
the natural processaes required to rengw them.

Marine Fisheries T

Fishing is by far the mast common and the most important agricuitural activiiy in the coastal zone.
However fish stocks have besn badly stressed in racant years with the coming into force of the
Economic Exclusion Zone (EEZ) concept which constrains fishennan from fishing in the waters of
other countries. Ancther problem is the non-enforcement of management measures aimed at
rationalising our rather limited fish stocks. For instance. it is known that fisherren use undar-sized
mesh to catch juvenile fishes. Also explosives and poisonous materials are used.

The success of the industry in the long term depends upon the successful maintenance of stable
ecological conditions of both aquatic and terrestrial environments. Disturbance inwetland and lagoon
ecosystems also pose a potential threat to the productivity of these areas which have been shown to
provide nesting environments for large numbers of animal species including fish.

Coastal Erosion

The hydraulic action of ocean waves on the coast, combined with the abrasive action of materials
they carry, Is able to break and dislodge rock, sand and pebbles. Areas most susceptible to wave
action, and hence areas ol most rapid erosion, are the well-jointed and the unconsalidated rocks and
beach materials found extensively aiong various parts of the Ghanaian coastline. The problem is most
pronounced along the eastern coastline where erosion rates exceed 1.5m per annum. There may
still be other areas which are not known because of poor accassibility. In some of the eroding araas,
particularly in the Keta area, persistent net loss of land has cccurred over the years leading to loss of
property and crops.

Apart from geology the causes of persistent erosion and net loss of land are onily broadly determined
as due, among other factors, to:

e reduction in the material supply by the Volta River to the longshore drifting zone as a re-
sult of the dam;

o generally low silt content of the Volta;

o seepage of lagoon water into the shore zone;

o obstructions in the drifting zone due to construction works such as jetties;
e material collection, e.g. sand winning, from the shora zone;

The success of protection works along the coast has beenlimited. Itis doubtful if engineering options
can provide long-term solutions. Observations indicate that the iongshore drift mechanism is such
that action in one section of the coast may trigger erosion in an adjoining section. Protection of the
coast from erosion should therefore be part of the planned and comprehensive development of the
entire coastal zone to achieve lasting resuits.

MINERAL RESOURCES

The mining industry is one of major sources cf foreign exchange eamings for Ghana. It iz one of the
key sectors to receive a lot of attention under the Economic Recovery Programme. Without
gainsaying the importance of the sector to the economy the issue of environmental quality should be
brought to th.o fore and steps taken 10 address them while there is still an opportunity to prevernt
despoilment as a result of the expioitation of the nation’s abundant mining potential.

42 Environmenta! Action Plan




Natural Resource Management Chapter Five

Mining and mineral processing can cause serious anvironmental and conservation probiems if not
property controlled. The main problems associated with surface mining in Ghana include land
devastation, soil degradation, water and air quality changes. Underground mining has, on its par,
given rise to problems with subsidence, visual intrusion, and water quality change, especially it
underground mine water is pumped to the surface. The health and safety hazards to miners are
numerous and may include accidents (rock falls, mine fires, haulage accidents. shatt accidents etc.)
gas poisoning, high temperature and humidity effects, and various occupational diseases.

The conservation problems caused by processing of mineral resources are two fold (Acquah, 1987).
The first is the probiem associated with the actual beneficiating of the minerals and the second
(indirect) involves the use of the minerals in manutacturing.

impact ot Mining
The environmental impact of surface mining may be classified as:
{(a) Visual intrusion,
(b) Sol.d waste disposal,
(c) Aerial Pollution,
(d) Water Poliution,
{e) Noise and Vibration and
{N Soil and land degradation.

The extent of these various aspects of the {(potential) environmental impact largely depends on the
occurrence and mineralogy (whether non-metallic or metallic ore) of the mineral deposit.

Non-Metallic Ore

Non-metallic ores are generally less poiluting than metallic ores. However, like metallic ores. they
can only be worked where they naturally occur. They must be extracted from the ground; consequent
environmental problems arise which require remedial action. The various (stone) quarries in Ghana
Rl under this classification.

Visual Intrusion

The sources of visual intrusion include pit faces and floor, waste disposal areas, stockpiles, mobile
equipment, fixed plant and buildings, rail and access points and dust plumes. Methods for reducing
visual intrusion is best considered during the planning stages of mine development.

i Soil and land degradation

: Soil and land degradation usually begins with the detenoranon or destruction of the vegetative cover.

 Once the plant cover is disturbed, soil degradation occurs - in the form of accelerated water erosion,
soil compaction or surface soil crusting - with a resultant loss of soil fertility. Thus badly controlied

mining methods can destroy soil and living resources leaving behind a barren, denuded and eroded

wasteland.

Solid Waste Disposal

Spoil consisting of tips, production waste, substandard and unmarketable material, and overburden
can cause dustblow, contamination of runoff water and sterilisation of land. Spoil tips canalso present
visual intrusion problems and hence require careful siting and iandscaping.

Air Pollution
This mainly resuits from dust produced by the mining industry.

Water Pollution
The main problem is likely to be run-off from tips and workings containing significant amounts of
sediment entering straams and rivers.
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Noise and Vibration

Noise levels within and outside the mine site may give rise to nuisance to nearby peopls. The sources
of noise and vibrations at the ming include air biast, blasting vibrations, mobile aquipmant noise, fixed
plant noise, elc. ’

Land Use
Minerals are mined where they are found; there is rarely any choice in site selaction. Hence competing
claims on the land would require that careful consideration is given to land use.

Metallic Ore

The major environmenta! problems of matal mining are related mainly to the residual metal levels of
aspecially heavy metals, the prasence of other uneconomic minerals in the ore. notably pyrits, and
the water discharged from mining and milling operations. The mining of gold, bauxite and mangansse
In Ghana falls under this classification. However, whereas the mining of bauxhie and manganese is
by the open-cut (surface) method, gold mining in this country involves both open-cut and
underground mining.

The environmantal problems of surface mining of metallic ores are similar to those of the non-metallic
ores described above, except that in some cases the negative impacts are more pronounced.

Alr Pollution

Metal mining can cause local problems of dust blow and toxic particie deposition. Since the dust
may contain metallic compounds, widespread contamination of land and watercourses can result.
All dust, whether toxic or nct, present a serious nuisance for nearby communities and industrial
machinery and has damaging effects on vegetation, by blocking plant pores and reducing light
penetration and photosynthesis.

Water Pollution

This form of poliution is likety to be the most troublesome impact of a mine. Metallic mine effluents
consist of a complex of chemicals many of which have deleterious effects on river life, irrigation water,
drinking water and farm animals. The major hazards are heavy metals, suspended solids and activity.

The extent of pollution likely from these sources depends upon the mineralogy of the ore, climate and
geography of the site, ore processing technology, water dispasal practices and nature of the receiving
watercourses.

Land Pollution :

Pollution of land may resuit from fall out of toxic dust from contaminated mine water or from flooding
of land by polluted streams. Death of vegetation, crops and livestock can result and the effects on
public haalth can also be serious.

it is generally accepted that surface mining has a greater negative impact on the environment than
underground mining. In the case of the latter, the main environmental concerns may comprise land
subsicence (if improper mining methods are used), water pollution (if underground mine waters
pumped 10 the surface are not analysed and treated), visual intrusions (e.g. surface instailations). and
production waste. However the major concemns of underground mining are the health and safety
hazards to miners.

Mineral Processing
The major impact of mineral processing or smelting on the environment are likely to be through air
and water poliution.

Alr Pollution
The common forms of air poliutants associated with processing are sulphur dioxide, nitrogen oxides
(N20 and NO2). carbon dioxide, and particulates (smoke, dust). Other important air pollutants,

s
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commonly associated with the processing of Ghana's gold-suiphide complex, are arsenic and
antimony oxide.

The oxides of nitrogen and sulphur affect both the environment, largely as precursors of acid
deposition and photochemical oxidants, and human health, as notable respiratory irritants. The
deleterious etfects of arsenic and antimony oxides are well known.

Water Pollution

The main potential water poliutants from processing plants/smeltars are heavy metals like copper,
zinc, lead. iron, manganese and mercury (in the case of gold processing). Other identifiable pollutants
include high levels of totat dissolved solids (soluble salts) and/or suspended solids. Pollution is also
caused by carbon dioxide, turbidity, spilled cils, excess nutrients (particularly nitrogen and potassium)
which cause extensive algal growth with resulting oxygen deficiencies and lack of oxygen in receiving
waters.

Organic reagents commonly used in beneficiation and which occur in mine effluents do not generally
pose environmental problems when they occur in small concentrations. Typically they are present
at less than 2 ppm. :

Itis well known that cyanides, used in the processing of gold, are very 1oxic but decompose naturally
with time.

Waste Management

Good management of (total) mine waste involves caretul planning of the eventua! land-use even before
active mining commences. Predictive final plan(s) formulation on the eventual land use are essential
for determining the procedures adopted through the active part of the mine. Detailed reciamation
planning should also start before the mining begins so that plans for final topography and intended
land use can be followed and potential pollutions minimised. It is rather unfortunate that these
prerequisites are largely ignored in the country principally due to the fact that there is no legislation
which requires Environmental Impact Assessments for major projects and the implementation of such

proposals.
ACTIONS

Land Tenure
The current land registration exercise is in the right direction and should therefore be speeded up and
broadened.

In particular, to solve the problems of improper records of land transactions, documentation of title,
and the correct identification of who should grant title, the foliow ng are proposed:
{(a) undertake land mapping at a scale not less than 1:2¢ _3. Boundaries will be adequately
determined to be identifiable on the ground. Disputed territc: 1es will be marked out. Families and
other groups that ownland should have the responsibility of mapping their boundaries within stool
lands.
(b) undertake land assessment and rescurce inventory, and identify land degradation,
desertification, etc. Scattered data in agencies involved in iand resources will be collated and
synthesized in a national computerized data bank for land resources.

{c) educate the public as to what the law is regarding land acquisition and
(d) strengthen the legal and administrative machinery for land acquisition and tenure.

Bush Burhing

Bush buming has both positive and negative effects. The recommended approach to bushfires is
control and use as 2 tool in agriculture, soil conservation, forestry, game and wildlife management.
Recent legislation and control organization needs to be sustained and enforced.
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Soil Conservation

To scive the problem of sail fertility, it is necessary to put in place an overall programme to ensure
the conservational use of soils. Such a programme may involve mechanization, agro-chemicals, and
techniques for regenerating soil fertility.

Control of Pesticides

An Inter-Depantmental Pesticide Control Programme (IPCP) comprising the EPC, the Ministry of
Agriculture, the Ghana Standards Board, the Universities and other Research Institutions and the
Ghana Medical School, has been set up by Government.

Under this programme the Ghana Standards Board (GSB) which is responsible for product quality
control will undertake the monitoring of the quality of all pesticides to be used in the country. The
Ministry of Agriculture will provide training for the farming communities on safe and effective
applications of pasticides. The Ministry of Health will monitor the health impacts of pesticides used
in the country and in addition educate the public on the health aspects of pesticides. The EPC
co-ordinates all these programmes and will advise government on the environmental impact of the
programme. Government should continue to support this programme.

Agro-torestry

Gavernment has identified agro-forestry as an acceptable land use system that enables food and/or
animal production to be undertaken without denuding the land of tree cover. Agro-forestry offers a
possibility also for maintaining/restoring soil fertility and restoring tree cover on denuded lands. Itis
noted that saveral actions on agro-forestry are provided for under the Forest Resources Management
Project.

To reinforce steps already taken agro-forestry will be introduced into the curricula of all agricultural
training and educational institutions. Agro-forestry is already being taught at the technical level at the
Sunyani School of Forestry and at the undergraduate and post-graduate levels at the Institute of
Renewable Natural Resources. There is therefore sufficient knowledge and educational materials for
the subject to be taught at all levels in the educational system.

Private and Community Forestry
Private and community forestry will be encouraged through:

e public education;

e involvement of local people and NGOs in forestry decision mz «ng and implementation of
programmes;

@ assistance to individuals, organisations and communities to grow, protect, manage and
utilise their own tress and forests;

_ & provision of incentives for the development of private and community plantations.

Fuelwood

Industries that rely or intend to rely on natural woodlands for their fuelwood will be required to
demonsirale sustainable regeneration of the woodlands or be required to meet their wood
requirements from tree plantations established by the industry or woodlots established in the vicinity
by outgrowers with the support of the industry.

The activities of commercial charcoal burners and commercial firewood producers, especially in the
fragile savanna and savanna/closed forest ecotone (Dry Semi-Daciduous forest zones) will be
controlied through, among ather things, licensing at the Districtievel to make it possible for tree cutting
to be directed to designated. preferably non-critical. and specified trees and tree species. It will be
obligatory for part of the revenue derived from such licences to be paid into a District Forest Fund
and applied to tree planting and related activities.

—
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Water Cycle Data

Gaps, weaknesses and inadequacies exist in the collection of water cycle data on which the indicators
of environmantal monitoring are based. It is therefore recommended that projects be put in hand to
ensure that gaps are filled, weaknesses removed and the range of data being collected expanded to
cover all relevant environmental indicators. These should address particulaily groundwater, water
quality, sediment transpon and biclogical data.

Water Resources Assessment

Some work on water resources assessment has been done. Howaver, in order that this will be
comprehensive, it Is recommendec that the present knowledge about water resources (surface and
groundwater) be updated and expanded both quantiatively and qualitatively to cover all river basins.

River Basin Development

The absence of comprehensive plans for water resaurces development for the river basins, can lead
to irrational use of water. In order to avoid this and assure sustainability of Ghana's development it
is recommended that water master plans should be prepared for all the river basins of the country.

A watershed management programme should be initiated to control the land degradation process
within river basins. Landuse planning will be a critical tool in this regard.

Marine and Lake Fisheries
Implement measures for the rational managem.ent of fish stocks.

Protected Areas in the Coastal Zone
The following lagoons (Fig.5) and their immediate catchments will be set aside as Protected Coastal
Zone Areas. They have been seiected on the basis of scenic characteristics and potential for
recreation/tourism, biological productivity, floral and faunal uniqueness, landuse, and education.

1. Anhusam Beach - Songaw lagoon and catchments

2. Sakumo lagoon and catchments

3. Cape Three Points and adjoining forast
4. Densu Delta and Panbros Salt Pans

5. Muni lagoon and catchments

6. Srogboe - Ada Beach.

itis recognised that these areas. as all other areas along the coast, have long Leen settied and used
1o varying degrees of intensity. Possible sources of conflict include:

® potential in compatibilities between existing resource activities and processes, and the ab-
jectives of protaction and conservation;

® established rights and privileges of ownership, and use of coastal zone communities;

o control of settlement development.
The approach 1o these problems will be based on multiple use management and local participation.
Control of Pollution for Critical Ecosystems

Control agricuttural development and practices in the coastal 2one, particularly in respect of the use
of agricultural chemicals and soil conservation.

Implement the National Qil Spill Contingency Pian.

Research
A systematic study of the non-beneficial effects of mechanization on agricultural land use will be

undertaken in order to recommend types of machinery practices and the management capabllity of
the land users.
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Data and information on the short-term and long-term effects of the use of agro-chemicals on soil
quality, vegetation and crop yields wiil ba collacted to aid in planning soil conservation programmes.

In view of the possible increase in stock numbers in the country in the future and in view of the fact
that rangelands are hardly developed, rangeland studies and development will receive urgent
attention.

Agro—forestry Research

Rasearch will be promated to study the indigenous agro-forestry systems and to help identify suitable
tree species. especizlly ina genous, for ditferent ecological zones. crops and objectives. Hedgerow
inter-cropping (alley farming) may not be a suitable mode in all situations. Therefore different models
of agro-forestry and farm forestry, including farm boundary planting, will be tried.

Wildiite Research

in view of the value of wildlife species as environmental indicators, and the dearth of information on
Ghana's wild animal populations, appropriate mechanisms will be established for baseline data
collection and long-term monitoring of wild animal populations; and assessment and long-term
monitoring of the effects of pollution (from industriai and domestic wastes) and agro-chemicals on

wildlife.

Water-Related Research
It is recommended that studies be undertaken :nto the following areas to identtfy the sources and

typgs of the degradation:

@ degradation by wastes from households and municipalities, industries, mines and agricul-
ture;

® impacts on human settiements, heatth, landuse, and ecological systems (flora and fauna)
of water resources development prajects;

@ siltlation of water bodies resulting from iiie use of inappropriate farming techniques, such
as shifting cultivation, use of fire for land clearing and hunting, and removal of vegetation
for timber, househoid fuel, medicine and food.

Appropriate measures should then be instituted to abate or eliminate the degradation.
Energy Research and Development -

Ghana needs to intensify research and development in the following priority areas of the energy sector:

e Solar end-use devices suitable for crop drying and cooking in rural and urban poor house-
holds;

e Energy-saving technologies in small-scale and informat industries and also in the home;
® Appropriate and cost-effective electricity network extension for rural electrification;
o Small-scale hydro power 1echnology.
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CHAPTER 6

MANAGING THE BUILT ENVIRONMENT
ISSUES

COASTAL ZONE MANAGEMENT

The manageinent and conservation status of the coastal zone of Ghana is low. This Is particularly
wrue in terms of planning, co-ordination and monitoring. Present management is sectoral, and
athough a number of measures have been put in place these have not been enforced by the
appropriate agencies. There is hardiy any agency that co-ordinates the developmental activities of
the various sectors. Data for planning and management is limited and scattered.

The situation is unsatisfactory in the light of the increasing population and economic activity in the
2one, the large potential of the zone in terms of production and amenities. and the ecological tragility
of the 23ne as a whole.

HAZARDOUS CHEMICALS

The presence in the environment. and use, of hazardous substances for various purposes affect the
quality of air, water, soil and ultimately life tself. Industry uses a wide variety of chemicals for various
purposes, while agricultural productivity has come to depend on the application of different types of
chemicals. The need for health protection and to make our daily lives comfortabie have also resulted
in the increased dependence on chemicals. However, there is a8 price the country pays in terms of
human heaith and the quality of the environment. This could escalate uniess vigorous action is taken
to control their use.

Hazardous chemicals refer to those chemicals which pose a risk or danger, through poisoning 10
those who come inmto contact witn them thr= <h the handling, appilication, use, stc. The inherent
poisonous potency of chemicals under exc  nemntal conditions is referred to as toxicity. Hazard
depends not only on toxicity but also on the ¢..ance (probability) of exposure to toxic amounts of the
material. Poison is defined here as any chemical or agent that can cause illness or death when eaten,
absorbed through the skin, or inhaled by humans or animals.

For many years the importation, manufacture, distribution, handling and use of potentially toxic
chemicals in Ghana has proceeded without much consideration to the possible environmental
consequences. This has resulted in considerable hazard to human health. It is more serious in the
sense that the quantities and types of chemicals in the country are not fully known.

Hazardous chemicals may broadly be divided into two main groups, namely:
(a) Elemants and their derivatives, for example mercury and mercury-based compounds; chlorine
and organochiorine compounds, and
(b) Radioactive compounds and/or elsments.
Exposure to hazardous chemicals may occur at any stagefrom their initial production to their eventual
use by man. Often i is through the food chain. Consequently measures for prevention and control
of exposure should include good manufacturing practices. the observation of environmantal
measures to limit the exposure, health education, etc.

Control of hazardous chemicals in Ghana

Despite obvious gaps and laxities, there have been soma attempis to institute controls 1o curb the
possible hazards pased to the environment and human health through indiscriminate use and
misapplication of toxic chemicals in Ghana:

Toxic Chemicals Committee

Following the establishment ofthe EPC onae of the major expert committess set up to assist the Councl
was the Toxic Chemicals Cominittee. The main function of the Committee was 1o control the use of
toxic chemicals in the country.

Environmental Action Plan 49



Chapter Six Managing The Bullt Environment

Clearance tor Chemicals

Over the past years the EPC, as an interim measure and in collaboration with the Ministry of
Agriculture, has been examining application for the importation of agro-chemicals into the country.
This is to ensure that only sate and effective chemicals are used in the country. The clearance
procedure has now been extended to cover all chemical importation into the country.

The examination of the application for importation of pesticides is undertaken by a five-member
Sub-Committee of the Toxic Chemicals Committee. All applications for clearance are accompanied
by technical data available to the applicant on the formulations to be considered. After examining all
the data, a gecision is reached by the sub-committee and those applicants whose formulations meet
the raquirements are given temporary clearance by the Council through the Ministry of Agriculture.
All approvals by Council are subject to review atter a period of use in the country when further
investigations are expected to have been undertaken into the impact of the chemicals or: the
environment.

Dratt Legisiation on Pesticides
Legislationto control theimportation, distribution, sale and use of pesticides and other toxic chemicals
has been drafted and is being considered by the committee on toxic chemicals.

The main areas covered by the proposed legislation package can be summarised as follows:
i) Administration
ii) Registration of Chemicals (Pesticides and Other Agro-Chemicals)
ii) Enforcement of legislation
(iv) Public and Occupational Health Safety requiations.
{v} Monitoring.

Administration of Legislation

For effective performance of the Council's role as a regulating and monitoring organisation, the EPC
considers it expedient to have collaboration among all agencies whose activities are related to
pesticides use and control so that all asperts of pesticide control are dealt with under a single set of
requirements. To this end a proposal for setting up an inter-Departmental Pesticide Contral
Programme ({PCP) comprising the EPC, the Ministry of Agricuiture, the Ghana Standards Board, the
Universities and other Research Institutions and the University of Ghana Medical School, has been
made to Government.

Under the proposal the Ghana Standards Board (GSB) which is responsible for product quality control
will undertake the monitoring of the quality of all pesticides to be used in the country. The Minist-y of
Agriculture will provide training for the tarming communities on safe and effective applications of
pesticides. The Ministry of Health will monitor the health impacts of pesticides used in the country
and in addition educate the public on the health aspects of pesticides. The EPC performing its
statutory role will co-ordinate all these programmes and advise government on the environmental
impact of the programme.

MANUFACTURING INDUSTRIES

One of the basic premises for sustainable development is the recognition that environment and
development are not exclusive of one another but are compiementary and inter-dependent and, in
the long run, mutually reinforcing. Cften, however, industrial development compromises the
environment. Although the problems arising from industrial development in Ghana has not yet
assumed very serious dimensions there is increasing evidence that in some parts of the country
excessive dermands are being made on limited resources and the carrying capacity of the fragile
ecosystems. . These have led to soil and land degradation, air and water poilution, and public health
problems.

Concemn about industrial poilution is growing. The quantity and diversity of industrial wastes have
increasad over the years, and there are hardly any waste recycling or proper management practices
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inthe country. improper siting of industrial installations in relation to other activitles and residential
housing poses considerable prablemns.

There are over 4,000 ‘manufacturing’ industries in the country. Half of these are classified as medium
tolarge scals, and about 60 are located in the Accra-Tema metropolis covering lass than 1% of the
total area of the country. Such a shuation has lad to the migration of pecple from the rural area to
Accra/Tema, thereby aggravating tho environmental stresses usually associated with industrial
activity.

These industries have had a tremendous impact cnthe economy of the coast and the country at large.
However, the concantration of industries in such a small area has aggravated the snvironmental
stressas caussd by industrial activities. Without the due environmental considerations Industrial
development has brought in Its trall 2 number of problems, prominent among which is the problem
of pollution, particularly air and water pollution. In the Accra-Tema metropolis, for instance, two
lagoon systams, the Korie and Chemu, can hardly support any biological productivity.

Another prablem that is often glossed over is the issue of shing and spaca. While most of the modem
industries are found In the industrial estates provided for industrial development, small-scale and/or
cottage industrigs are incraasingly located in the residential and commercial areas as wall 8s open
spaces. Their locational and space needs have generally not been catered for by planning. This
results in nuisance, incompatibility and poliution problems.

With the efforts currently being taken by Govemment to attract Investmant and accelerate economic
development in the industria! and other sectors, it is impartant that measuras be instituted to forestall
the potential environmental problems that could arise.

POLLUTION

The major producers of industrial poliutants in the country are textile industries, food manufacturing
industries, petroleum refining and handling, and finally mineral explokation and processing. A UNIDO
study (UNEP, 1984) which investigated the sources of industrial efflusnts and their probabie poliutant
inputs reported that for the zone between Cote d’ivoire and Benin, the main producer of industrial
pollutants by weight is the textile industry whose wastes contain 30% of all poliluting substances. The
manutacture of food products contributes 25% while petroleum refining and handiing contribute 20%.
Mineral exploitation and processing are alco rasponsible for about 10%. Thus these four activities
contribute up to 85% of the poliution load. Minor sources include the following industries - soap and
detargents, wood, cement, rubber, plastics and steel. However, in Ghana the UNIDO survey may be
taken only as guide especially since mining activitias are more pronounced than in the neighbouring
countries.

There is a growing concem in the country about industrial waste and poliution, health and safety
hazardsto industrial workers, public heaith problems due to adverse environmental changes, and the
misapplication of hazardous chemicals. Evidence and the stark reality show that efforts so tar made
towards control or prevention of the adverse effects have been inadequate and instfactive. This is In
spite of the fact that the level of industrial development in the country Is relatively low. If proper
industrial environmental controls are not put in place, environmental poliution will be quite significant
in the near future, especially since incraased industrial activities are expected dus 10 the Economic
Recovery and Structural Adjustment Programmes.

Air Poliution
The major sources of air poliution from manufacturing industries in the country are the aluminium

smelter, oil refinary, cement-asbestos product plants, steel works, cement works, sawmilis and wood K

processing mills, alumina conveyance and automotive exheust emissions.

Atmospheric pollutionassociated with Ghana's industrialisation/ modemisation activities resuit mainly
from combustion processes. These poliutants tend to be in the form of particulate matter, smog,
odours and ‘nuisance’ gases. These emissions contain varying amounts of gasas such as oxides of
sulphur, nitrogen and carbon, and some hydrocarbons, etc. Apart from the health problems caused
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by thesa gases they also contribute to the problem of acid rain. In recent years hydrocaroons have
been identlfied as substances contributing to the global azone depletion problem.

The effect of particulate matter depends an the size of the particulate as well as the nature. Coarse
particulates |ead to material damage to ciothing, bulldings, eye iritation of injury and reduce visiblity.
They could also damage plan's. Fine dust (cf the order of 0.5 micrometre or less) may enter the
respiratory tract and get retained in the atveolar tissus. Prolonged e:posure can cause various lung
diseases. Pariculates such as asbestos and compounds of fluorine, lead and arsenic are toxic to
hurmans.

Water Pollution
Themajor pollutants of water In the country are derived from the food procassing, material processing,
cooling and.mining Industries.

Food processing industries, including the brewaeries, for example, have, as their commonest eMuents,
frult and vegetable |uice pulp, mineral aclds, sugar, dirty washings and slops containing yeast and
residue from alcoholic fermenation and these are oftan discharged into surface straams. In 1976,
Accra Brewery’'s waste load alone was 25 million litres/month and most of this ended up in the Korle
Lagoon (Sam & Ayibotele; 1988)).

Textlle industrias in the country discharge hydroxyl, sodium carbonate, silicates, chioride and sulphide
lons and a wide range of different dye stuffs, bleaching agems and detergents, in considerabie
quantities. In addition to the ‘waste’ load that Is usually discharged, water used for cooling and
discharged with the waste tends to Increase tempe-ature of the receiving waters within some distance
downstream. The increased temparature can threaten aquatic Iife and dastroy the quality of water.

COASTAL POLLUTION

Pollution in the coastal zone of Ghana has been cited since the early 1970s. The major poliutants
identified include solld wastes and various types of contaminants. Along the whole coastiine of Ghana
discharges into the environment including industrial, mining, agricultural and human wastas. are, 10
a large extent, untreated and unregulated. There are also considerable mine-source poliutants
including heavy metals and suspended solids transportad down the coastal zone through the major
drainage catchments. The areas of accumulation of the poliutants from the immediate coastal zone
and from further inland are the estuaries, the marshes, the lagoons and lagoonal depressions, the
beaches and the open marine environment.

In addhion liquid tar and tar balls occur extensively along the entire coast of Ghana. These come
from: ol tankers plying the caast, discharging In the ports or clearing their holds further out at sea.

The offshore basin along the whole coastiine of Ghana is an area where oll and gas accumuations
are mast promising. Petroleum development activities may increase the level of empioyment and
aexpand community faclities. However, petroleum operations pose a savere environmental hazard,
Inciuding spillage on the high seas duning transit.

Pollution, in whatever form, has a degrading effect on coastal zone habitats and on the tourist and
recreational potential of the zone. it also poses cansiderable risks to popuiation concentrations inthe
zone.

INDUSTRIAL SOLID WASTES
The identified Industrial solid wastes produced by manutacturing industries in the country are
calegorised as follows:

Matal and Metallurgical industries

Metallic wastes may be divided into three groups:
(a) the ferrous,
(b) the non-ferrous wastes, and
{c) miscellansous wastes.

]
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Sources of ferrous wastes include the mines, rallways, automobile shops, metal industries, the dry
docks and canneries. Scrap generation in the country has been estimated to be 30,000 tons/year.
This scrap is not being fully utilised.

The non-ferrous wastes identified include bronze, brass, aluminium, sitver and copper. They usually
occurwith ore and are found incorporated In farrous wastes. Aluminium wastes are obtained as dross
and cuttings from the aluminium processing companies.

The miscellaneous wastas defined as non-metallic wastes of metal industries include slag and
refractories from smelters. Other wastes are pallets, drums, spent oil and graphite rods.

Textile and Garments Industries

There are about 150 medium-to-large scale and about 230 small-scale registered textie and garment
industries in Ghana. Solid wastes generated inciude fioor wastes, yams, wax cotton fiuffs, fents
(improperly printed fabrics), off-cuts etc.

Paper and Printing Industries
The solid wastes comprise cuttings, soiled ofi-cuts, trimmings, exposed photographic films, etc.

Rubber and Plastic Industries

These industries include those that produce containers, toys. canstruction matarials, housshold ware,
tyres etc. The identified waste produced in the rubber industry inciude unrefinable rubber, defective
tyres, fabric and waste synthetic rubber. in the case of the plastics industry, the wastes generated
comprise defective canisters, sachet wrappers, waste plastic &s chaff, damaged containers from
manufacturing companies.

Plastics industries in Ghana produce about 70,000 tonnes of plastic waste per yaar (Yawson, 1988).

Food Processing Industries

These industries include the breweries, canneries, oil palm processing, meat processing factories,
gari making ‘factories’. etc. The organic solid wastas kdentifed in the country include oil palm sludge,
peels, pineapple waste, tobacco waste.

Other Sources of Solid Wastes
The following industries also generate varying amounts of solid wastes:
Paper and printing:
Building and construction;
Wood processing:
Chemical processing.

Data and Information

There is a general paucity of information in Ghana on the effects of Industrial activities and the use of
hazardous chemicals on the environment due to insufficient institutional support for sustained
research and maonitoring of the environment. This has meant that basaline data for virtually all the
monitoring indicators are non-existent In this country.

Very little work has so far been done in Ghana 10 assess environmental changes due 10 industrial
activities. The following probiems have been identified with regand to data and information availabiity:

Lack of baseline data i

There is no baseline data for all the monitoring indicators far air, water,. soll, vegetation etc. This
maans thai the effective monitoring of changes In air quality, water quality, solls, vegetation, wildiife
and public haeaith due to industrial activities and hazardous chemicals is not possible since the
requisite background information (data) is lacking.
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Lack of Standards
Standardsto serve as guidelines for Industrialists, Importers and the monttoring agencies are generally

lacking.

Poliution Sources

Sourcas of environmental pollution are not wall defined. For exampie, It Is well known that there are
many sourcas for the high level of poliution in the Korle Lagoon. However, therc is no work done to
determine the nature and quantity of poliutants contributed by each identifiable source.

Quantitative Data
Generally, there Is nc data on the quantity of industrial effiuents avallable, even where the nature of

the pollutants Is known. ‘.

Classlfication of Solld Wastus
Types and quantities of solid wastes discharged by industries have not been ciassified for the purpose

of planning a recycling programme of such wastes.

HUMAN SETTLEMENTS

Ghana has ovar 47,000 towns and vilages, where its 14 million inhabltants (1884) pursue their
economic, social and cultural life. Generally settiement sizes are small. According tothe 1984 census
no single human settlement in Ghana has a population that reaches a milion. In all there are 189
sattlements whose paopulation stzes reach or exceed 5,000 persons, the size that Is statisdcally and
officially classified as urban. About one-thir¢' of the ‘population live in aver 40,000 settiements with
less than 500 parsons. Accra, the national capital with a population of 984,000 (1984), Is the only
setlement whose population excesds §00,000. With the adjoining sea-port of Tema, the twin
settlements of Accra and Tema have a population of approximately 1.2 miilion persons.

One hundred and ten of the 189 urban settlements are district capitals with ten of them also serving
as regional capltals, of which three, including the national capital, are statut. "y declared cities.

Population Distribution and Human Settiement Pattern

The geographic distribution of population and human settiements pattern of the country pose
formidable constraints to effactive ni.donal development and squitable distribution of development
benefits. Unfortunately, successive national development policies and strategies hardly seldom ever
adaressed this spatial issue.
i) The wide dispersal of the country’s populaton Into numerous scatterad settiaments has been
causae for rural deprivation. it accounts for the tragedy that although it is sural production that
sustains the national economy, rural areas and rural populations have a poarer share of services,
Infrastructure and public investments generally.
li) There is a concentration of whanisation in the Accra-Tema metrepolitan area and in two or
three other settlements. These centres are rapidly growing to attract and accumulate population
and development to the deprivation of ather settlements of the country.
ill) The development of intermediate and lower ieval urban centres Iis weak. This gives rise to
inadequate presance and supply of the essential urixan-based facilities required to support rural
development and to attract part of the flow of urban investments and population going into the
primate city.
) Northem Ghana, characterised by widely scattered settiements and generally lacking medium
slzod settlements. is at a comparative disadvantage In terms of its attraction for provision of
services to support and promote economic and social life.
v) The general consequence of rural-rural migrations is the creation of spontancous settiements
In frontiar regions in response tc continuing immigration and vibrant economic activity.
vi) Rural-urban migration has generated, and continues to intensify, problems of urban primacy,
urban unemplcyment, congestion, slums and squatter settiements in the face of inaffective and
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inadequate policies to address and direct the development of settiemants. The situation denudes
therural settiemunits of the youth, educated and vibrant leadership, therefore of the vital productive
tabour.
The foregoing Issues act as constraints to national integration. What is happening Is not shiiting the
basls of the national economy trom the rural areas (o the urtan centres. It Is rather paralysing the
roots of the natlonal economy without offering a viable replacement.

Urbanisation

The present of modem industry has been a major contributory factor in the rapid urbanisation of
the major coastal towns in recent times. By no coincidence the largest urban agglomesration in the
country, that (s, the Accra-Tema Metropolitan Area, Sekondi-Tekoradl and Cape Coast, are located
on the coast. The fastest growing towns along the coast can be found in the Greatar Accra region
where population more than doubled between 1960 and 1984. The construction of a modem port at
Tema served as the major pull factor for industry and population in the area.

Besidus the large population centras there are over a dozan other urban settiements (population more
than 5,000) along the coast. As with other urban settiements in Ghana the concentration of people
in the zone has brought severe pressures on housing, the already inadequate urban infrastructure
and utllity services. One result Is a deterioration of environmental quslity, particularly in respact of
domestic and human wasie disposal. Along the coast aimost all the waste finds its way onto the shore
and into the sea without ary form of treatment. This poses sarious risks of pollution and epidemics,
and severely reduces the tourism potantial of the area.

Another issue associated with rapid expansion in population is urban sprawl and the expansion In
land use for all types of socio-economic activities. These have had great impact on the environment.
In particular the expansion of urban land use into rural areas has not only reduced the amount of land
available for agiicuiture, particularly in the environs of Accra and Tema, but has also threatened the
habitats of both fand-based tauna and aquatic resources.

The trend has bred & cultural dualism In which the national capital city and othar cities comparatively
boom with innovation, capital investments and faclities, while the remaining large centres and small
towns remain inert and deprived. It constrains progress and modemisation to economically and
lagging areas.

Rural Deprivation

Despite the enormous contribution of rural production to the national economy, the benefits of national
development do not reach rural settiements and their Inhabitants. They have poorer share of services,
infrastructure and public invastments generaily:

(a) Wage Employment

Over 80% of wage empioyment is located in the threa cities (Accra-Tema, Kumasl, Sekondi-Takoradi).
(b) Electricity

Over 76% of non-industrial consumers of generated electriclty are resident In the same three chies.

i Thus, the rural settiements and other towns togethar share the rernaining 24% of the supply.

(c) Potable Water
85 per cent of the urban population are served with good drinking water against but only 39.5 per

cont of the rural population with access 10 potable water. For the rural communliies in settiements -

with populations under 500 paople, the percentae is as low as 15 per cent.

Handpumps and boreholes provide the only source of safe water to seitiements of S00 - 2000
inhabitants. 85 per cent of the 4 million inhabitants living in 40,400 villagas and cottages with
popuiations of less than 500 pecple depend on unsafe water sourcas that are reached often atter iong

" distances of walk.
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in all, about 5 million rural inhabitants, representing about 40.8 per cent of Ghana's population do not
have accaess to good drinking water.

(d) Health Facilities

8.36 million inhabitants living in 47,000 rural settiements do not have any or ready accass 1o the basic
govemnment-provided health facilities which are largely urban based. Generally, mission hospltals
and clinics are located to be more accessible to rural popuiations in contrast to the Government
facilities.

For abvious reasons, the increasing number of private clinics run by industrial and institutional
establishments and private practitioners are not attracted to rural locations.

Service Centres and Production Support Services

Rural areas further suffer from inadequate basic production infrastructure services, especially
agricultural and technical services, storage and marketing facilities and roads. The situation is further
worsened by the absence of strong, well distribuited, easily accessible ru:al service centres for
extanding both economic and social services to support and promote rural production and social life.

Urban Degradation
(a) Urban Sprawi

It s common knowledge that our human settiements are not properly developed and well managed
Accra, Kumasi and a few other u:ban centras are rapidly growing to accumulate population and
development.

There Is an explosion in lawlessness and uncontrolled urban growth in the rapidly growing urban
areas. The expanding urban fringes are filled with new sheiter, but without proper access roads and
adequate community servicas. Reservation of lands mada for streets and other utilities are taken ovar
by uncontrolied private buildings before public authorities are able to organise resources to open up
the roads and connect the services.

(b) Infrastructure

The last decade and a half has seen virtually no new service reads being made by public authorities
10 rapidly sprawling shelter in the over expanding urban fringes. Town and cities have ceased to have
programmes to make new roads and streets. Existing roads and streets have fallen into a bad state
of disrepair. Pedestrian side-walks are broken, non-existent or trespassed over by pariked motor
vehicles.

(¢) Zoning

Sites set aside for the provision of community and other essential (waste disposal/collection, primary
schools, recreation, drainage channels, etc.) are plundered and encroached upon with impunity,
because public authorities leave the sites fallow without signs of developing and delivering the services
many years after private shalter deveiopment and habitation. City centres are choked with
unauthorised trading activities and structures that confiict with pedestrian and vehicular traffic. The
big urban markets are crowded places of filth, squalor and seasonal mud.

(d) Sanitation and Drainage

Inurban areas because of inadequate public and private services and also unhygienic habits of some
of the inhabltants, excrata disposal craates serious health hazards.

Drains are broken and choked. Refuse collection and street ciearing systems are unabie ta cope with
mounting refuse and filth in pants of urban settiements. Collection and cleansing lack requisite
personnel. Workshops do not have the resources and capacity to maintain available few vehicles.
Other equipment and logistics are grossly inadequate.
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Refuse Is often piled up and dumped two or thres limes before being delivered to final disposal points.
Several parts of large urban sattlements do not recelve any form of collection service. As a resuit,
many uncontrolied private dumps exist, craating high risks of rodent infestation and disease outbreak.
House drains (except in the very few first class residential araas), and especially in newly developing
residential areas, have developed into stagnant, meandering, offensive pools of sullage around
houses in mass residentlal areas.

() Services

in spite of the gross inadequacias of provision of basic sarvices, It is rampant for tha installation of
one infrastructural service to disrupt another at great financial losses and public inconvenience. The
basic services are usually narrowty planned, carried out as separate activities outside the stream of
genaeral town planning, and so are uncoordinated in space and time with each other and with other
physical developments.

ACTIONS

Coastal Zone Management

o Environmental reviews (post-audits) will be required of existing industries In the coastal
2one that have been idantified 1o be contributing to environmental damage.

@ Appropriate penalties will be brought against industnal installations that do not comply
with set standards and regulations on:
* waste water discharges
* air emissions
* disposal of solid and othar wastes.
inall cases the defautting industrial cancemn will be regtired to pay the full cost of comrective measures.

o The on-going waste management programme of the Accra Metropollitan Area will be ¢on-
solidated; District Assemblies and townships in the coastal zone will be supported to im-
pisment waste management programmes focusing on the following:

* reduction of the volume of waste

* increase of recycling and re-use.

* safe disposal of unavoidable wastes.
¢ Improve urban drainage

e Improve the siting of industries and enforce zoning regulations; demarcate areas which
can be preserved for agricutturzl use to save suktabls land for agricuiture;

Regulation of Chemicals
A National Register of Potentially Toxic Chamicals has been complled. This includes data profies
and legal mechanisms for control of all chemiczis in use in the country, their importers and/or their
distributors. In order to bring chemicals thai may constitute a potential risk to the environment under
better control the on-going National Programme on Chemical Satety si:oukd be supported. The
objectives of the Programnme are to:

&) Monitor the importation, manufacture, distribution, handling and use of hazardous industrial

and agricuitural chemicals;

b) Disseminate evaluations of the risk to health from exposure to chemicals;

¢) Promote research on the effect of exposures to chemicals on human heatth;

d) Disaaminate information on methods of coping with chernical accidents.
Activities under the programme includs:

1. Screening and approval of chemicals to be imported into the country for industrial and agricuttural
purposss;
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2. Gathering and complling information on hazardous chemicals that are actually impcrted into the
country, thelr importers, quantities and end-usa; similarly for those that are manutactured In the
country;

3. Compliing and regularly up-dating the Vst of distributors ol chemicals that may be classified as
hezardous;

4. Obtaining data on the actual use and moda(s) of application of chemicals in the manufacturing
Industry and agricutture;

5. Enforcing the ban on the imponation of potentially toxic waste into Ghana.
Spatiai Development Framework :
The first and only Nationa, hysical Development Framework was prepared by the First Republic In
1962/63, on the Inttiative of the Town and Country Planning Department. This will be reviewed or
updated under the diraction of the NDPC.

The Framework will: )
(a) delineate and analyse the major resources and uses of land and their potantials for national
development.

{b) Identify gecgraphic areas of the country with great productive potentials and employment
opportunities.
{c) map out national papulation distribution and elaborate the pattemn of sattlements to show the

functionailty and relative potentialities of settlements as production centres and as service and .

cultural centres for aiding and diffusing progress, and modernisation to rural hinteriands.

{d) identify regions or areas requiring special attention - those that are particularly deprived or :

lagging, those that offer unique potential, those which need special protection.

(e) outline the principal Infrastructure network and the broad distribution of social services
nation-wide;

{f) establish & national physical planning framework:-
» identify the locations of anticipated major economic activities;
© propose economic and equitable distribution of projected infrastructural and social ser-
vices;
® propose economic and equitable distribution of projected infrastructural and social ser-
vices;
o propose an efficient settlement pattemn;

¢ identify urban and sarvice centras which have great assets and potentials to support and
contribute to national development.

Land for Develiopment
In pursuance of a national human settlements policy and in anticipation of future growth, the
government will acquire lands at specific, appropriate locations well in advance of actual development.

Service Centres for Rural Development
Asapolicyto decongesttha metropolitan arsas, 2a number of selected settiements will be strengthened
to serve as rural service centres to support and facilitate agriculture and rural development.

SanRation

e District development units will be established and strengthened 10 do the task of environ-
mental protection at the district leveis.

o Public places of convenience will be provided at vantage areas in Accra and other town
centres.
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e All commercial houses will be obliged to provide public places of convenience for their
customers.

The Korle Lagoon, Marine drive, Bakaano (Sekondi) and other coastal resources will be developed
into recreational grounds. Appropriate legislation to control land uss and the developmant of human
settiaments will be enacted. Landscaping and Urban Forestry will be regularised and supported by
legislation, adequate funding and staffing.
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ENVIRONMENTAL EDUCATION
ISSUES

The success of an environmental policy presuppuoses that all sections of the population understand
the functioning of the environment and the problems therecf, and contribute to the prataction and
impravement of the enviranment. To this end continuous and detalled educational programmes wiil
baimplemented at all levels so that every Ghanaian becomas aware of the problems and fully assumes
his responsibillties in safeguarding the environment, particularly at the local and grassroot level.

Environmental education will form an integral part of the educational system. Sustained efforts will
be made to promote awareness among policy makers, provide training for rescurce managers at
approgriate levels, and promate greater public awareness and motivation for environmental action.

Environmental education is necessary both at the formal and non-formal levels. The activities of
individuals in the community in terms of self-discipline and also in terms of poshive actions for the
improvement of the environment go a long way in promoting a healthy environment. Any
environmental education programme must therefore emphasise these areas.

Since large sections of the population are not in receipt of formal education, lt is important, in drawing
up any environmental programme, that due provision be made for the non-formal sector. Non-formal
education should reach the youth and aduits, individually or collectively, and all the segments of the
population, from the worker to the manager and the decision maker. it must also be aimed at the
tfamily and all those who are responsible for bringing up the young.

Formal education should not only include the cbjectives of informal education but also provide pupils
with the basic, technical and scientific knowiedge required for the protection of the environment.

To support both formal and nonformal programs in environmental education, there is a need to
develop additional training materials that are appropriate to the situation in Ghana, and to make
environmental data and information more generally avallable to the pubilic.

NON-FORMAL ENVIRONMENTAL EDUCATION

OBJECTIVES

The objectives of non-formal environmental education can be summarised as follows:
1. Awareness: To help individuals and social groups to develop an awareness and sensitivity to
the total environment and its allied problems.
2.Knowledge: To heip individuals and social groups to acquire a basic understanding of the total
environment, its associated problems and humanity’s critically important role in it
3.Attitudes and Habits: To help individuals and social groups to acquire social values, a strong
feeling of concern for the environment and the motivation to participate actively in its protection
and improvement.
4.8kill: To help individuals and social groups to acquire the skill for solving environmental
problems.
5.Decision Making: To infiuence decision-making bodies and agencies in developing and
strengthening national environmental programmes.
6.Participation: To help individuals and social groups to davelop a sense of responsibillty and
urgency regarding their roles in the solution of environmental problems.
7.Evaluation Ability: To help individuals and social groups to evaluate environmental measures
and education programmes in terms of ecological, economic, social, aesthetic and educational
factors.
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CONTENT
Pubiic Health

(a) Home Environment:
e Heaith and Hygiene in the Home
o Home Safety and Accidents
o Consumer products and drugs (chemical)
o Traditions, bgliefs and customs in relation to health in the homes.
e Storage and handling of hazardous chemicals, particularly pesticides.
(b) Schoo! Environment:
e Heaithiul school living
e School safety and accident prevention
o Handicapped children
(¢) Community Environment:
e Community Health
o Good neighbotnliness and avoidance of nuisance
e Refuse and human waste disposal.
(d) Work Environment: *
e Industrial diseases and occupational hazards.
o First aid and Medical care at work places
e Storage and handling of hazardous chemicals.
18) Environmental Heaith Surveillance and Monitoring:
o Environmental Health managemant (public heaith standards and legislation, policy and
planning etc.)
Natural Resources
Management of natura! resources in general:
@ acquisition, allocation and management of tand;

e agricuitural practices and their effects on the environment; soil conservation; actions to
combat desertification;

¢ sustainabtle utilisation of forest resources; management of forest reserves;
o types. uses, conservation and management of wildlife;

@ sources, distribution, conservation and managemant of water;

e nature, modes of exploitation and conservation of mineral resources;

@ energy types, sources and methods of energy conservation.

Population Dynamics
e Population structure, growth and trends and associated problems.

Human Settiements
@ Communities and their planning - infrastructure and housing;
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o Urbanisation and Its prablams: water supply. retuse and waste disposal, pollution, trath
recraational facllities (Parks, and play grounds);

o Environmental practices to mitigate coastal and marine poliution.

Industrialisation
o Proper siting of industries and their effect on the environment;
o industrial waste disposal.

Environmental Management

e Environmental policy, environmental quality control, integrated planning and develor
ment, environmental ethics and laws.

METHODS OF DISSEMINATION
1.The Mass Media
{(a) Radio and T.V. discussions, talks and drama
(b) Film Shows and videos
(c) Articles in Newspapers, periodicals and magazines.
2. interpersonal Communications
(a) Public lectures, symposia and seminars.
(b) Workshops.
(c) Ptays and skits.
(d) Discussion groups.
(e) House visits by:
() Public Health Authorities.
(i) Extension Officers.

(i} Voluntary Leaders.
3. Specific written material.

In the past, EPC has taken a leading role in promoting and coordinating nonformal environmental
education in the country. Many other groups have also become involved. Future programs in this
area will involve even more groups, including the Nonformal Education Unit of the Ministry of
Education, the Ministty of information, the Department ot Community Development and Social
Weliare, Cistrict Assemblies, Extension Officers, NGOs and community groups. Thers Is a need to
coordinate the activities of all these groups and to focus attention on the environmental education of
district and local authorities. -
FORMAL EDUCATION

A detailed program for environmental education in the primary, middle, junior secondary and senior
secondary schoois has been prepared and adopted by the Ministry of Education in collaboration with
EPC and other agencies.

Environmental education will not be taught as a separate subject In schoals but rather through the
imerpretation of the syllabuses for the different subjects. For example, the concept and function of
ecosystems can be explained in the teaching of relevant aspects of agricutture, geography, biology.
soil science, €1c. Such an approach helps pupils to undarstand that environmental protection Is part
of the normal activities of life.

Pupils will also be encouraged to join the various Envirohmemal Clubs in schoals. Parent-Teacher
Associations (PTA) will be encouraged o narticipate in practical environmenta! protection activities
with the pupils.
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A. PRIMARY LEVEL
OBJECTIVES

The objectives of Environmental Education at the Primary Level will include the following:

1. To help chidren to acquire a basic understanding of the environment (physical, cuttural, aesthetlc
and man-made).

2. To help children develop an appreciation of the environment.
3. To help children acquire a concern for the environment and its allied problems.

4. To help children acquire posttive attitude to and davelop & sense of responsibility towards the
environment.

5. To encourage children to contribute to the praservation of a clean environment.

CONTENT AREAS/SUBJECT EMPHASIS
Concept of the environment:

Natural, physical, cultural, aesthetic and man-made.

Environmental Problems:
o Home and the school:

- Refuse and human waste disposal
- Source and storage of water :
- Praparation and preservation of food. "
o The community - (Village, Town, City): 7 ' , i
a) Pollution of the environment - land, rivers, lakes/dams, lagoons, sea, drains, elc.:- :
- Refuse and solid waste disposal i
- Pasticides {
- Other chamicals i
- Noiss
|

- Traffic
b) Environmental Disenses:-
- Malaria

- River Blindness
- Biharzia

- Influenza, etc.

c) Effects of degradation of land and forest:-
- Soll erosion
- Degrradation of forest; effects on wildilfe

- Indiscriminate bush burning
d) Avoidance of waste in the use of resources:-
- Water
- Electricity
- Fuel
- Food
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METHOD OF INSTRUCTION

The topics indicated above will be traated during science and environmental studies classes. Puplls
will be exposed to the possible solutions for keeping the environment sate and pleasant to live in.
Emphasis in treatment wiil be on what the Individual child can do to ensure personal health and
praserve his surraundings from destruction and deterioration.

Toples will be selected and treated based on the background of the pupils and the particular
environment in which they live.

B.MIDDLE AND JUNIOR SECONDARY SCHOOLS
OBJECTIVES

Environmehtal education at the Junior Secondary School levels will aim at helping pupils in the
tollowing:

1. To understand the meaning of the term environment in its totality, l.e.. physical, human, social,
cultural and psychological aspects;

2. 10 appreciate the relationship between man and the environment;

3. to be aware of the limitations which the environment imposes on man's actions and activities as
well as the opportunities which It offers to man for the improvement and enhancement of the quality
of his life;

4.to understand the special problems of the local and the national environment and the most effective
ways of dealing with these probiems;

5. to appreciate the relationship between environmental science and other sciences and disciplines
e.g.. biological, physical and social sciences;

6. to understand and appraciate the fact that the environment as a resource is heritage for all mankind,
present as well as future generations, and it is therefore the responsibility of every generation to ensure
that it is not neediessly depleted or abused.

CONTENT AREAS

Concept of the Environment:
- Natural physical environment, human additions and modifications; natural environment and
man-made environment.

Components of the Environment:
- Lithosphere, hydrosphere, atmosphere and biosphere: Structure, compaosition and workings of
each, man in relation to the rest of the biosphere, ecological interrelationships.

Natura: Resources:
- Nature, use and conservation of natural resources.

Pollution and Environmental Degradation:
- Problems arising from poverty, ignorance and underdevelopment:

@ insanitary conditions, lack of potable water and its consequences;
¢ human pollution of rivers;
@ improper exploitation of natural resources;
- Probiems associated with advancement and modarnisation:
e industrial pollution and abatement methods; .
@ over-exploitation of natural resources;

e special problems of urbanisation — noise, transport, housing, social maladjustment, wasts
disposal, etc.
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Environmental Policy and Practices:

Theroles of EPC and other bodies, for axample, the Factory Inspectorate, City and District Assemblies.
Town Development Committees, Ministry of Health, Department of Game and Wildife, Department
of Forestry, Schools and individuals; environmental management tools, €.g., Environmental {mpact
Assessmont, environmental quallty standards, etc.

Agricuiture, Forestry and Land Use:
(a) Impact of agricultural practices, good and bad, burning of grass and bush, rotation of crops,
mechanisation, the use of biocides (insecticides. herbicides, etc.) fertilisers, new seed varigties;
(b) eltect of changes in land use patterns, population density and redistribution;
(c) advantages and disadvantages of dams and irrigation.
(d) erosion and soll degradation resulting from improper methods of land use;
(e) importance of forest reserves and vegetation cover and conservation of the ecosystems.

(f) agricultural waste disposal.
{g) land tenure.

Urban and Rural Environment:

Problems of rural and urban environment viewed In relation to different kinds of human activities and
varying levels of population concentration; role of local government. Problems of social
inter-relationship and social responsibility:

(a)Urban:

Role of local government (District and Metropolitan Assemblies): town planning, housing, traffic,
refuse and human waste disposal, markets, schools, recreational facllities, open spaces; services and
infrastructural facilities, for example, water supply, electricity, transport and communications; limits
to urban growth; problems of social interrelationships and social responsibillty.

(b) Rural:

Advantages and disadvantages of rural life; effects of rural-urban migration on tha rural areas; lack ot
services, recreational and other infrastructural facilities; problems created by customs, traditions and
values; lack of good drinking water, transportation and communication; ways of improving quality of
rural ife; role of local government (town and village committees) and town planning.

Diseases associated with the environment:
Water borne diseases, e.g., river blindness, malaria, trypanosomiasis, helminthic diseases,
gastro-enteritis, cholera; occupational diseases and diseases associated with industry e.g. silicosis

and asbestosis.

Energy Resources:

Fossil fusis, firowood, charcoal biogas, wind, solar and nuclear energy; effects of exploitation and
poliution; air poliutants :rom foss fuels; thermal poliut.cn of water, land pollution from wastes, ash
and other residue: energy availabillty in relation to demand: conservation practices and policies.

METHODS OF INSTRUCTION
) In addition to ciassroom lessons, simple experiments can be carriad out in the laboratory and
in the field. Lessons will be reinforced with audio-visual materials, field visits to sites and areas
as well as to places of scenic, aesthetic or scientific interest, simple dramas and plays.
if) The programme of instruction will start with basic concepts of what constitutes the environment,
pollution and consarvation. After the basic concepts have been taught, topics can be selected
in any order from section Il depending on the background of pupils in related subjects.
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C. SENIOR SECONDARY SCHOOL
OBJECTIVES

The objectives of Environmental Education at the Secondary level will be to help students in the
following respects:

1. 10 acquire a deeper understanding of the environment and its associated problems;
2. 10 gain a variety of experiance with different enviranmental situations and problems;

3. to develop a keen and informed concern for the environment and the motivation for actively
participating in environmental protection and improvemant;

4. to develop a sense of responsibility and urgency regarding environmental problems and to ensure
appropriata action towards solutions;

5. to acquire the ability ta evaluate the effects of measuras taken o preservé and improve the quallty
of the environment:

€. to appreciate the relationship between environmental science and other sciances and disciplinas
e.g. biological, physical and social sciences.

CONTENT AREAS AND METHOD OF INSTRUCTION

Content areas for the Senior Secondary School level are indicated in the following tables. It is
recommended that the topics should be treated in the context of the appropriate subject areas as
stipulated by the relevant sylabuses. For example, the concept of natural ecosystems should be
treatec as part of the sciences (biology, soil science, chemistry, physics, geography, agricuiture, etc.).

D. THIRD CYCLE INSTITUTIONS

The need for training middie-level as well as spacialist personnel in the various sectors of natural
resource management has been recognised by all the universities in the country. New departments
and institutes have already been created to address this need, while in other cases coursa contents
have been modified to reflect the growing concern about resocurce management and environmental
conservation. Qther third cycle and senior management training institutions have indicated their
readiness 1o organise taiior-made courses to meet specific needs in environmental education and
training.

ACTIONS

1. EPC will reactivate its Environmental Education Coamfittee. This Committee will develop a
coordinated program of nonformal envire T eéducation to be implemented over the Plan period.

2. EPC will prepare and implement a program of nonformai environmental education directed at the
district and community level, through the use ot mobile teams 1o be established in the EPC regional
offices. EPC will also prepare and disseminate training materials including posters, songs, drama
scripts, videos, etc.

3. EPC will establish and maintain an Environmenta! Information Centre to provide documentation
and referral services o the general public on environmental matters. In particular, data on the efforts
that have already been made at agro-forestry and social forestry in the country by several institutions
and agencies including NGO's will be collated, documented and disseminated.

4. EPC will prepare and publish, starting in 1982, an Annual State of the Environment in Ghana. EPC
will also initiate publication of a monthly newsietter and a quarterly environmental journal.

Audio-visual materials aimed at raising the environmental consciousness of the genera! public and 1o
provide information support for environmental education programmes will be developed. A Public
Information Desk will be maintained to prepare dossiers and other releases for the media periodically.
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,Niso, a permanent exhibition on the environment will be maintained for the genaral public and
particularly for schools and colleges.

f 5. The Ministry of Education will implemnent the proposed program of formal snvironmental education
at the primary, middie, junior secondary and senior secondary levels.

6. Third cycle instiutions will be strengthened with respect to equipment, statfing and logistic support
In order to train personnel locally and also 1o address local problems more eflectively. Land
management, forestry, widilfe, and water management agencies should liaise with these training
Jnsthutions to develop appropriate courses to address their needs in the solution of local problems.

7. To increase the effectiveness of environmental education, programmes wiil be initiated to train
:gg_chmwm the view to increasing the muttiplier effect of the environmental awareness campaign.

eaching methods of environmantal education will be emphasised in all Teacher Training Collegss in
the country. Conservation Education Officers will also be trained at local institutions. %groforestry
will be introduced into the curricula of all agricultural training institutions. Training on environmental
aspects of human settiemants will be provided in polytechnics and technical institutions.

8. Baseline studies on people's perceptions and knowiedge of Ghana's environmental problems
shoud be conducted, to sarve as a basis for future evaluation of the effectiveness of environmental
education programmes.

SECONDARY SCHOOL LEVEL

CONTENT AREAS/GUIDEUIENS

CONTENT GUIDELUINES

1. Concept of the environment natural,  The Ecosystems concept: Climate; animals; plants;

physical, cultural and man-made. man; soll.
2. Natuyral Ecosystems Local, country and world
a) Land Ecosystems 1) Fiora and Fauna: the concept of succession and climax;
forest Utilization

2) Soll: Nature and types of soll in agriculture; Plant
nutrients and the Biogeochemical cycle

3 3) Minerals: Nature and types of mineral wealth
b) Freshwater Ecosystems Rivers, springs. lakes in their natural state and the effect
of man on them; water pollution
c) Estuarine Ecosystems Special features of estuaries, e.g.. tidal flows and myxohaline
conditions; estuarine paliution, ecology of estuaries.
d) Marine Ecosystams Marine enwironment, physical chemical and biclogical,
marine poliution.
3. Atmosphere The air around us components and balance
4. Population Dynamics Structure, grovnh and trends and associated problems: age

distribution; labour force, rural vrs. urban; problems
associated with over-population; population policy.
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5. Land Use and Conservation
a) Agriculture

b) Forest

¢) Minerals & mineral aggregates

d) Effect of degradation

6. Communities and their planning

7. Industrialization

8. Public Health

8. Environmental Management

10. Project work by students

Environmental Educatic

Farming practices (e.g. shifting cuitivation; crop
ratation, mechanization) and their effect on the
environment e.g.. erosion and soil degradation,
rosidual effact of fartiiizers (eutrophication), effect
of pasticides, eftact of land clearing in water
resources.

1. Forest and game reserves, the need for them
and the associated conservation practices.

2. Indiscriminate utilization of forest resources
and the eftect on the environment.

Exploitation and Hs effects on tha environment;
control measures.

Erosion, desertification, effect of open cast mining

Town Planning; int:astructure and housing; water
supply: r-#i'se and human waste disposal;
urbanisz* ~nd its antecedent environmental
problem:. -. .~z and. its effect on the environment
e.g. air polluuon, rioise, elc.

Establishment and development of industries;
effect or the environment, e.g.. pollution and
population movemsent, exploitation of natural
resources, industrial waste disposal.

Health facllities, superstitious beliefs and practices
in relation to health hazard resulting from misuse

and poliution of the ccmponents of the eftvironment
industrial diseases and occupational hazard;

drig addiction.

Irtegrated planning and development,
pollution and environmental quality control, public
palicy, environmental ethics and laws.

Clean-up campaigns, maintenance of sources of
water , tree planting, prevention of soil erosion.
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CHAPTER 8
ENVIRONMENTAL MONITORING

4duman use systems are in a constan state of flux. Thse need to obtain information about the
snvironment, involving a three-dimaensionail space, time and an imprecise fourth dimension
serceptions, and about environmental processes, both man-made and natural, therefore, includes
‘he need to dascribe change. There is need for a sound knowledge about the resource factors
‘hemselves - whera they are, how much there is, and in what state — and of all the interacting elements
~lthin the trame-worlc of development. There is also the need for knowledge about how the
anvironmer:t is being modified as a result of the various human use systems. This is nacessary 1o
ansure that resourcn exploitation does not exceed the natural resilience of the environment.

Zftective environmental control requires a "holistic* knowledge reflecting a synthesis of the biological
and physical factors. Environmental assessments must also include social and economic factors
within an irstitutionzl arrangement that permits appraisal of alternatives in tarms of anticipated
consaqusnces. Although the needs and desires of pecpie may vary from one place to another, the
national data base on rer-urces and environmental quality, even if dispersed, must be responsive to
:hat variation.

ISSUES:

DA A AVAILABILITY

A tair amount of environmental data already exist in the country. However, these are scattered and
0 a iarge exaent not co-ordinated, having been gathered by different organisations for specific
puUrposes. Waier quality data, on tne whole, appears 10 be quite adequatz, although gaps exist in the
iime series data &s a resull of the problems enumerated above.

It is therelore recommended that projects be put In hand to ensure that gaps are filled, weaknesses
removed and the range of data being collected expanded to cover all relevant environmental
indicators. These shouid address panicularly groundwater, water quality, sediment transport and
biological dati. Also, the EPC will coliaborate with the Meteorological Services Department to collect
and analyse precipitation data on a more irequent basis. Routine measurement of pH. nitrate,
sulphate stc., (in rainfall) will alsc be undertaken.

Gererally an extensive monitoring of the air and water quality is required in Ghana so that a base
period can be set 10 serve as basis for comparison in the future. On a long-term basis, the research
institutions and the universities in the country wilt be involved in monitoring of environmenial change.
Quality assurance results and uncertainty estimates will be inciuded in the reporting in order to
establish the reliability of the data.

A major short-coming or the overall monitoring system is the lack of a common framework. Alsothe
scope of data coliected does not provide information on the social, cultural and economic aspects
of the human environment in a method which permits determination of inter-relationships. The
environment is the summation of what exists in an area. Thus, an assessment of the human
environment or an analysis of environmental suitability for animals and plants requires consideration
of all factars which affect their existence. and vice versa.

DATA GATHERING

Over the years a number of agencies and institutions have been sat up to gather data on a routine
basis about fiatural resource factors and various environmental phenomana in Ghana. In addition a
large amount of preject-oriented data also exists in the files of several organisations. However, the
general economic decline that the country axperienced in the recent past has greatly affected the
operations of all the institutions that gather data.  Ali the lead institutions responsible for data
collection in the area of land and water resources lack the very basic factities for efficient operation.
Most observation and ancillary equipmant have broken down or are non-existent.
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Also mechanisms for archiving the data gathered, whether manual or autornated, have also broken
down. This has led to difficulties of retrieval and serious gaps in the data. Other probfems inciuge
Inadequate tunds, lack of requisite manpowar, and poor remuneration for staff at post.

Some amount of duplication also exists. Oftar: the same types of data are gathered by different
agencias. One reason for this is that most of the time programnmes baing carried out by agencies are
not known to others. In some cases, too, the strict requirements for a particular project-ariented snd
use may not be adequately met by the existing network and systems. In such circumstances data
have bean collected and hald by the organisation commissioning the project. Such a sltuation leads
to ingfficlent use of scarce resources.

RECOMMENDED ACTIONS:
1. Monitoring Nstworks

The Environmental Protection Councll will not be a data collection anency. Various agencies hava
been charged with the responsibility of gathering environmental data 1 Ghana. It is only where no
agency collects a specific data that EPC will undertake or commission an institution to do so. These
agencies will serve as nodes of the environmental data base network. The real need now is 10
strengthen the networks with the provision of the required needs. Government will designate, as
appropriate, and support lead agencies in the various data categories. Inter-agency co-operation will
be strengthened to promote co-operation in joint programmes in data gathering at sitas ol common
inierwsi

The monitoring programme (system) 1o be established will support the different environmental
management programs of EPC. The support will be extended tn the whole network to ensure that
the data is made available to al! users.

Under the overall co-ordination ¢! the EPC additional nodes will be established for the routine
monttoring of the following areas:

e Land cover/land use

@ Industrial environment

o Human Settiemants

e Energy developmant and use

o Agriculture

@ Critical ecosyste:mns.

@ Socio-economic situation.

The objectives for setting up these networis and those already in existance will be to:
i} Generate a t'me-series of basaline data for the measurement of change, to predict future status,
and for setting standards, where these do not already exist;

Il Provide a database for planning programmes for the prevention and control of pollution;
li} Provide a databasa for pdlicy formulation, regulations, guidelines, and the development of

) public education programmaes;
s v) Assess compliance with environmeantal regulations and legislation;
£ V) Assass the success of environmental improvement prograimmes.
- In locations where there are existing monitoring stations, the operator agencias will be required to

include parameters that may be of interast to other users. Appropriata contractual agreements will
be made to enable agencies to collect specific data on behalf of others. Under this arrangement
institutes of the Council for Sclentific and Indusirial Research, the Mines Department, the metropolitan

. authorities and university departments, will be asked to carry out measurements forthe EPC according

- to specifications anc formats developed in consuitation with the Council. There is therefore a need -
for a technical advisory committes 10 assist the monitoring programme. The committee will comprise "

~ experts from the different nodes of the network to look at data format, specifications, compatibilty of
E‘ the data layers etc.

»
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2. Levals of MonRoring
“wo broad levels of monktcring are proposed:
1) Synoptic Monitoring

The following aspects of the environment will be monitored:
e changes in forest cover (deforestation/afforastation);
e ecotone dynamics:

o vegelation stress;

@ iand use;

e bushtire;

o impacted areas;

« surface water (areal extent);
o lake eutrophication;

e urban areas;

e iand degradation.

o Cliimate

Field data will be supplamented with and integrated into remote sensing data. A compiete set of land
resource satellite inagery will be acquired for the entire country to be used to obtain information about
the current status of natural resources and the snvironment. The information will serve as the bassline
for future monitoring. After this Initial assessmem detailed studies will be made of areas that may be
found to have beaen affected as a resuh of environmental deterioration. The acsessment will be
complemented with systematic aerial surveys and ground checks.

To faciitate this, efforts being made by the EPC and the Department of Geography and Resource
Development of the University of Ghana 1o build a national remote sensing capabliity will be further
supported. In addtion, all Geographic Information Systemns and remote sensing activities in different
parts of the country will be considered when data collection for monitoring s being considered eg.
NDPC, Forestry Department, Soil Research Institute, Cocoa Services Division etc.

(b) Health-related Monitoring Programme
{i) Water Quality Monitoring

This aspect of the monitoring programme will concern itsalf with the impacts of usage on water quallty.
itwill draw on the network of monitoring stations operated by the Meteorological Sarvices Dapartment
(MSD), Architectural ar«d Engineering Services Corporation (AESC), Water Resources Research
Instinte (WRRI), Instinute of Aquatic Biology (IAB) and the Water and Sewage Corporation (GWSC).
Of particular interest will be stations near settiements in order to measure the quality of water used,
as well as the impact of various poliutants on the quality of water resources. Specific detals of the
water monitoring programme are indicated under the Water Management saction of Chapter 5.

Selected stations will report basic water quality data and data on taxic substances such as heavy
metals and pesticides In rivers, straams, lakes, reservoirs and In groundwater. Thesa reports will be
coliated by the EPC and analysed together with other relevant data. The objective will be to assess
the sultabliity of water lor various usss in order for appropriate maasures 10 be put in place.

(il) Air Quality Monitoring

The air monitoring programme of the EPC will be epanded. Two monitoring networks will be
esiablished:

- e
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e Ambient air poliution (air mass stations):-

: Background monitoring
Baseline monitoring

» Impact air pollution (special source stations)

Baseline monitoring will assess levels of pollutants in areas which are not directly influenced by
anthropogenic sources. This will help in determining what exists naturally and in Idantifying “new”
poliutants. The monitoring stations will be established away fram major settlements. Background
monitoring wilf be for the major pollutants known to exist in Ghana to study trends, set standards and
to monitor the effect of control measures.

iimpact air pollution monitoring in the environs of major industrial establishments will be undertaken.
Industries that will be given priority attention include the gold mines, aluminium processing and
cement works. The pollutants to be monitored will include sutphur dioxide, oxides of nitrogen, oxides
of carbon, (total) suspended particulates, acid deposition, heavy metals (mercury, lead, and
cadmium}, respirable and settleable dust

Monttoring of occupational exposure to dust, toxic particulates, particularly lead, asbestos and other
toxic pollutants in Industrv will be carried out in co-operation with Factory Inspectorate. The objective
wiil Le v vbiain iniurmauyn atout ieveis in workers, and 10 correiate these with leveis in the
environment. Occupational expasure of mine workers 1o dust, arsenic and othier 10Xic" pamculates
will also be monitorad in co-operation with the Mines Department.

(iil) Emission inventory

Assessment of quality and nature of pollutants actually emitted by industry before dispersion into
anvironmental media is essential for regional environmental management. This will enable the EFC
to ascertain the contribution of each source to the overall poliution load. It will make it possibie to
determine in real terms the level ot financial responsibility of industry in pollution control measures
based on the Polluter Pays Principle (PPP).

In this regard a listing and description of air poliution sources, including an estimated pollutant
emission quantification, will be compiled. For this purpose the following data will be gathered:

o Geographical and geophysical data;

o Production data;

o Data on traffic;

o Data on point sources;

o Data on the size of the emissions or emission factors;
o Data on the nature of the emitted pollutants.

The compilation will be carried out by the EPC in collaboration with the Ministry of Industries. Science
and Technology. The inventory will be computerised to allow for quick up-dating as new data or new
sources appear.

{(iv) Noise Monitoring

Problems of noise have not received any serious attention in Ghana and information, even on
background levels, is seriously lacking. Preliminary studies conducted by the EPC in Accra indicate
that noise levels in several parts of the city are generally higher than the permissible levels
recommended by the relavant internationa! agencies.

Noise is a by-product of industrialisation and modemisation. However, this is not an unavoidable
problem given the state of present-day technology. Urgent action will be taken tc prevent the

e ———
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worsening of the situation as the national sconomy gathers momentum and the standard of living for
a broad crass-section of the population improves.

A programma on noise will involve the foliowing:

1. Noise level survays with the view to drawing noise maps for the major urban areas and clties to aid
in planning and siting facilities;

2. Assess outdoor noise with respect to community response with the view to establishing
“acceplable” ievels for the purposes of setting standards for ambiert noise;

3. Develop national standards and legislation on outdoor noise;

4. Enact and enforce legislation on industrial noise comparable to international standards;
5. Create awareness of the nuisance and hazards of noise among the general public;

6. Establish a network of stations to monitor trends.

{v) Food Contamination

Food Is a good indicator of the quality of the environment In which it Is produced. Chemical
contaminants present in food may arise from industrial poliution in the environment, from agricultural
practices. and from food processing. !n addition, some chemical contaminants may originate from
natural geological formations or from fungal contamination. These represent a potential hazard for
human health as well as an impediment 1o the exportation of food.

The EPC wil initiate a programme to monitor the levels of chemicals in food. Th2 programme will
invoive, among others, the Ghana Standards Board, the Food Research Institute and the Biochemistry
Departments of the universities. The objectives of the programme will be to:
a) Establish a bassline and determine changes in the ievels of a food contaminant with time;
b) Give an indicaticn of the effectiveness of measures introduced to reduce food contamination;
" ¢) Check that levels of contaminants in food do not exceed established standards or guidelines;

d) Assist in the development of a system of food control capable of protecting the consumer from
health hazards and commercial fraud;
e) Control and monitor environmental poliution from industrial and agricultural chemicals
generally.
A priority list of contaminants to be monitored will be established based on chemicals known to be
in use in the country by industry, agriculture, and from urban centres, and also bassd on the
persistence, ubiquity, and abundance of identifisd contaminating agents in the environment, as will
be established by the initial surveys.

DATA MANAGEMENT AND SYNTHESIS

Efficient information flow is absolutely critical within any network, and for decision making. This will
be particularly important for a decentralised monitoring network comprising autonomous entities. To
facilitate the effective management of the environment a National Environmental Information System
(NEIS) will be established within the EPC.

All the institutions participating in the monitoring network and those gathering other natural resource
and environmental data will be required by legisiation to furnish the EPC with prescribed date
periodically. The functions for the system will be to:

1. Provide an information referral service on a wide range of environmental subjects:

2. Serve as a readily accessible archive of homogeneous data sets on environmental quality;

3. Provide organised data and information on the state of the environment and to serve as information
support for development planning;
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Chapter Eight Environmental Monitoring

4. Provide a means for early wzming and evaluating the impact of development activities and
environmental improvement initiatives;

5. Provide inputs for environmental education programmas.
The system will offer the following services:
(a) Referral Sorvice

The referral service will locate sources of environmental data and information without having to move
them, and assist potentlal users to have access to them. To this end a register of national sources of
environmental information will be compiled and published. The original sectoral data wil be
maintained by the agsencies generating them. Potentlal users of the wide range of environmental
information that wouid be made available through the system would be abie to access the infarmation
directly using the register (directory) of sources, or through the services of NEIS.

(b) Data Bank

A computer-based archiving and retrieval of raw environmental data will be set up. Forthe monitoring
natwork stations operated by other agencies, only summaries and syntheses of the original data will
e iwid ai ine cFC. Tnese data sers wiil e heid and provided on ~as is” basis. The aim wiii be 10
build up a base of substantive information to facilitate their dissemination and usr by the wicer public
and for planning applications. Data bases will also ba established for the air, water and food
monitoring prograrmmes. '

Where appropriate, data received from the various agencies will be processed into a geographical
information system (GIS) format for ease of comparison and synthesis. The data base will thus contain
environmental data items described by their attributas (i.e.., what they represant), geographic location
(by longitude and latitude, or any reference systemn that may be deemed appropriate), and their
variation in space.

(c) Data Synthesis

The databases will be used for assessments and analyses of environmental problems and the state
of natural resources. It will offer information support to researchers and resopurce managers, assist
in preparing forecasts, environmental policy development and in environmental monitoring and
impact analyses.

(d) Publications and Information Support
The fallowing publications will be issued periodicaily:
e information bulletins and newslettars;
o fact sheets;
o technical bulletins;
e technical reports.
In addition, and In collaboration with other agencies, an annual National Environmental Data Report
serigs giving indications of the quality of the environment will be published.

INDICATORS OF ENVIRONMENTAL CHANGE
For eflective monitoring of changes in the quality of land, baseline data and information will be
Systmatically collected for existing and future research studies.

Change, positive or negative, is detarmined in relation to some previously existing state. Monitoring

systemsare intended to give an indication of changes in an ecosystem, orthe environment asa whole,
and in particular to give a waming of possible deterioration.
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To monkor changas in the quallty of the environment the following characteristics and parameters
indicative of change will be assessed and measured:

LAND AND LAND COVER
Soll Quaiity Change
® Alkalinity
@ Salinity
o Organic matter
@ Erosion (sheat, rill, gulley and wind erosian)
@ Surfaca cover of iron pans
@ Surlace cover of rocks
@ Vigour of crop growth
® Appearance and frequency of Indicator spacies

a Cron vields
- ST et

Forests
e Canopy cover
o Openness
@ Frequency/density of fire tolerant spacies
@ Humidity and soll moisture
e Chenge in regeneration of common speties

Savanna
e Density/fraquency/cover of annual spacies
" @ Canopy cover of wood specias
e Frequency/density of fire resistant species
o Reduced overall cover
e Frequency/density of indicator species

Iangeland )
o Frequency/density of palatable species
e Frequency/density of toxic species

An interesting indicator of vegetation change may be the presence or absence of various wildiife
species. Just as some spacies are exclusively savanna and some forest species 50 some forest
species prefer or are more abundant in closed forest than in secondary forest. With better knowledge
of our wildlife populations, therefore, it may be possible 1o relate the presence of absencs of certain
species of wildlife to various degrees of disturbance or changes in the vegetation. ]

Zlimate

o Temperature

o Raintail

o Humidity

o Soil Temperature
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o Evaporation
e Radiation
@ Sunshing hours

An indicator of savanna woodland degradation which unsophis- ticated people may understand may
be amount of fuelwood obtained from farm land clearing. The situation of farmers digging tree roots
for fuel during farm land clearing is a good Indicator of deforestation approaching desertiicatior
conditions.
Land Use Change
e Proportional acreages under the different land use systems
@ Introduction of new uses of land.
WILDLI!FE POPULATIONS AND HABITATS
in view of the value of wildiife species as environmental Indicators, and the dearth of information on
Ghana's wild animal populations, appropriate mechanisms will be established for the following:
a) long-term monitoring of wild animal populations; and
b) assessmant and long-term monitoring of the effects of nollution {from industrial and domastic
wastes) and agro-chemicals on wildlife.

In the dense closed forests and in most of the savanna woodlands, except during the dry season
when the grass has been burnt, animal populations will be monitored from the ground.

The following indicators of endangerment will be used:
e numbers of the ditferent species recorded:
@ composition and condltion of spacies in relation to the size and nature of the habitar;

® pressure from hunting, export, etc. 2s indicated by licences, market surveys and other ob-
servations.

Changes in habitat will be monitored by way of vegetation changes and changes in other habitat
factors such as water, predators, etc.
WATER QUALITY
@ microbiological indicators;
@ particulate matter;
® arganic poliution indicators;
® temperature;
@ salinity and specific ions;
® Inorganic micro-poliutants;
e arganic micro-poilutanis;
9 pesticides.

MARINE AND COASTAL ECOSYSTEMS
The following indicators will be used for monitoring the marine and coastal environments:

Coastal processes
(a) Meteoralogical indices, e.g. wind. wave characteristics, temperature.

{b) Sediment budget i.e., river sediment discharges. longshore and onshore/offshore sediment
mavement.

(c) Beach profiles
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(d) Frequency of use of beaches for recreation.
Aarine Pollution
(a) Ofl sticks and tarballs (petroleum hydrocarbon polittion)

{b) Coliform bacteria {faecal pollution)
(c) Pesticidas (agricuitural and industrial poliution)
(d) Shore flora and fauna }

(e) Trace slements } domaestie, industrial and
(f} Nutrients } agricuitural poliution
(p) Dissolved oxygen  }
(h) Acidity }

Wetland Ecosystems

{a) Hydrological indicators: water levels, inflow/outflow rates, sediment transport;

(b) limnological Indicators: pH, transparency, colour, conductivity, dissolved oxygen,
biochemical/chemical oxygen demand;

(c) biological indicators: algae. macrophytas, invertebrates, fish, birds and mammals.

Marine fishing resources
(a) Daily beach temperatures at selected statons;

(b) weekly bathythermograph traces: ;
(c) fength frequency measurements of fish spacies of economic irmportance. l

impact o! ofishare oll development
(a) Offshore activities:

@ blological communitias;
o physical characteristics of the seabed;
o hydrocarbon contamination;
o levels of trace metals;
@ radicactivity in sz water.
{b) Onshore activities: _
o Tarballs and trace levels of varioiss metals in fauna and flora.
e ofl pollution.

impact of urban development
(a) Human activities:

@ rate of immigration into the coastal zone;
@ impact of beach stnuctures, e.g. harbours, buildings, etc.;
@ frequency of beach recreational activities;
@ rate of beach sand and tiay extraction.
(b) Environmental indicators:
@ limno-chemical properties;
@ sadiment transport with respect to rate of erosion inland;

@ air quality;

Environmental Action Plan 77




e -

Chapter Eight

@ levels of toxic substances In coastal food webs;

e numbers of pathogenic bacteria.
Soclal-Economic Situation

Characteristics of sattiement systems
- demography
- housing conditions
- characteristics of occupants and lavels of llvlng
- regional sacio-economic system
- Qrigin of the paople and migratary charactensucs
- local land tenure system
- trends of the traditional husbandry systems.

Environmental Monhoring
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CHAPTER 9

ENVIRONMENTAL AC7TION PLAN SUMMARY
The following actions will be taken by Government:

1. Adoption of a Nationa! Environmental Policy;

2 Adoption of a policy agenda consisting of:
a) Passage of draft legislation on:

1. Restructuring of EPC.

2. Establishment of EIA procedure.

3. Revised forestry policy.

4. Revised conservation legislation.

5. Revised Factory, Shops and Offices Act

6. Legal framework for coastal zone management.
7. Legiclation to control hazardous chemicals.

B. Establishment of a Water Resources Commission.

9. Revised human settiements policy.
. This draft legislation is presented in Volume Two.

!
H
'
‘
L]

b) Preparation and subsequent adoption of draft legislation on the following:

! 1.Land management policy. (To be prepared by land management structure 1o be establishad - see
: Inst. Strengthening.) -

2. Range management policy {Ministry of Agricultura)
i 3. Fisheries management policy. (Ministry of Agriculture).

* 4. Water management policy (To be prepared by Water Resources Commission).
¢) Preparation and subsequent adoption of environmental standards and regulations to
implement those standards:

1. Air quality standards (EPC)

2. Water quality standards (EPC)

3. \loise standards (EPC)

4. Regulations for Water abstraction (To be prepared by WRC)

5. Regulations for the discharge of Pollutants into water bodies. (To be prepared by WRC)

6. Mining regulations (Under Preparation by Minerals Commission).

7. Industrial regulations (To be prepared by MIST in consuitation with EPC and Ghana Standards

Board).
3. Implem)emation of the proposed investment prcgram together with financing of the assoclated
recurrent costs over a ten-year period. The details of this investment program will be presented in
Volume Three. A summary description is given below:

a) Natural Resource Management
1. Spead up and broaden the current land registration exercise (Lands Commission).

2 Sustain and enforce current bushfire legisiation and strengthen control organisation (District
Assemblies).

3. Implement a soll conservation program with a focus on restoring soll fertility. (Ministry of Agricuiture.
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4. Continue support the Interdepartmental Pesticide Control Programme (EPC).

5. Support current agroforestry programmes, and encourage the development of private and
cammunity forests. (Agroforestry Unit., Min. of Agriculture).

6. Assure sustainable supplies of fuelwood by requiring industries to maet fuelwood needs from
plantations, and by licensing charcoal burners and commercial fueiwood producers. (District
Assemblies).

7. Improve the coliection of water cycle data (AESC-Hydro).

8. Expand and update water resources assessment (WRAI).

9. Prepare Water Master Plans for ail the river basins of the country. {Ongoing WRRI).

10. Implement measures for the rational management of fish stocks. (Fisheries Departmant).

11. Establish pratected areas to be managed for multiple use in the coastal zone (District Assemblias
/NGOs).

12. Contro! agricultural development in the coastal zone, with particular reference to the use of
agrachemicals and the implementation of soil conservation programs. (District Assemblies).

13. iImplement the national Oil Spili Contingency Plan (Energy Board).

14. Conduct additional research on:
- effects of mechanization on agricultural land (Soil Research Instituta).

- effects of agrochemicals on agricultural land (Soil Research Institute).
- rangeland degradation (Min. of Agriculture).

- agroforestry, especially with reference to Indigenous species and indigenous agroforestry
systems. (l.R.N.R)

- Effects of pollution on wildlife (Univ. of Ghana, Zoology Dept.)

- water-related research including:

water pollution; environmental impacts of water resources: siltation resufting from deforestation,
soil degradation; and arosion. (Institute of Aquatic Biology).

- energy-related research including:

household energy use; charcoal production {(Energy Board).
b) Managing the Built Environment

1. Conduct post-audits on industries in the coastal zone that appear to be contributing to
environmental damage (EPC).

2. Enforce standards and regulations on waste water discharges, emissions, and disposal of solid
wastes, especially in the coastal zone. (District Assembiies).

3. Support ongoing waste management programmas of the Accra Metropolitan Area, District
Assemblies, and townships in the coastal zone.

4. Improve urban drainage in the coastal zone. {Ongoing under the Seccrid Sector Pro.} (AMA/District
Assamblies).

S. improve the siting of industries and enforce zoning regulations in the coastal zone. (NDPC).

6. Develop selected sites in urban areas for recreation and tourism, particular in the coastal zone.
{AMA).
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7. Implement an approptiate strategy for coastal protectlon, taking into account the efforts of other
countrigs in the West Alfrica sub-region. (AESC-Hydro).

8. Implemer:t a coastal zone management plan. (NDPC).

@ Ceriinue support for the National Programme on Chemical Satety (EPC).

10. Review and update tha National Physic~' Development Framework. {(NDPC).

11. Acquire government lands in advance of anticipated development needs. (NDPC).

12. Rellorss selsciad settiemmonis iu aci as tumi service cemres; reduce congestion in the Accra
Metropolitan Area by promoting tha development of secondary centres in the coastal zone. (NDPC).

12. Implomant Gn Lrban sanktation programme in Accra and other urban centres. (Ongoing under
Sacond Urban Sector Prog.) (Min. of Works and Housing).

14. Require commercial houses to provide public places of convenience for their customers. (District
Assemblias).

15. Implement urban landscaping and urban forestry programmes. (Parks and Gardens).
16. C. Environmental Education

(1) Prepare and implen'mnt a program of nontormal environm=ntal education directed at the district
and local levels, inclugding ths preparation of training materials. (EPC).

(2) Establish an Environmental Informaticn Centre to provide documentation, information and referral
services 10 the general public. (EPC).

{3) Prepare and publish an annual report on the State of the Enwironment in Ghana (EPC).

(4) Implement the formal envircnmen:at educaticn programine in primary, middle, junior secondary
and senior secondary schoals. (Ministry of Education).

(5) Implement environmental education in teacher training institutions (Ministry of Education)

(6) Introduce agroforestry in the curriculum of all agricultural training ‘institutions. (Ministry of
Education).

{7) Provide training in environmenal aspecis of human settlements in polytechnics and technical
institutions. (Ministry of Education).

13) Conduct baseling siiudics on peopie’s perceptions and knowiedge of the environment. (ISSER).
d) Environmental Monitoring

(1) Establish data collection networks for land use (NDPC).

(2) Establish a computerised-data bank of envi;onmental information in the country (EPC).

{3) Implement a monitoring piogramme consisting of: (a) Synoptic manitoring of environmental
indicators at the national levei: and {b) health-related monito:ing of water quality, air quality, emissions,
and noise a: selected sites (EPC).

(4} Collect baseline data and monitor changes in wildlife populations. (GWL/NGOs)

(5) Monitor the level ot chemicals in food (Food Research Institute).

{6) Prepare and publish an annual report on National Environmental Data.

Environmental Action Pian o)
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Chapter Nine EAP Summary

4. Strengthening of the institutions needad to implement the Plan at the national, regional, district and
local level; and creation of an enabling environmant for community, private sector and NGO Initiatives
in support of the Plan.

(a) Strengthen EPC 1o carry out its central role in EAP implsmentation.
(1)Strengthen EPC's capacity to implement programs in environmental impact assessment,
environmental monitoring, nonformal environmental education, and public Information.
{2) Complete decentralization of EPC to the regional ieval, with mobile teams to roach th:  district
and community level on domand.

(b) Strangthen NDPC to carry out iis role in Flan imnlementation (NDPC to prepare proposals).
(1) Suengthen NDPC's Spatial Planining Division through the establishment of a Human
Settlements Unit.
(2) Establish District Development Planning Units.

(c) Establish an institutional framewaork for Integrated land management and land use planning. (EPC).

(d) Strengthen salected sectoral agencies. .
(1) Strengthan Forestry Department and Game and Wildlife Department (Forestry Research
Management Projact).
(2) Strengthen AESC-Hydro to Implsment water management regulat.ons.
{3) Strengthen Factory inspactorate to implemient ravised Factorius, Shops and Cttices Act.
{4) Strengthen Dept. of Mines to implement revised mining regulations (UNDP-Financed
On-going).
{S) Strengthen third cycle training institutions io camry out programs o: nnwii-imental education
{EPC).
(6) Strengthen institutions involved in data collection for environmeur:al monitoring (Survey Dept.).
{e) Strengthen interagency coordination/
(1) improve cooperation betwesn EPC, Min. of Industry, Ghang *avestrnant Cenws, Town and
Country Planning Dept.. and local authoritiee 1o ensurs that Zoning 1< Gilatlons are adhered 1o in
shing industries/
(2) Re-activate EPC's Environmental Education Commatee 0 coordinate tha planning and
Implementation of non-formal environmental education programs.
(3) Promote joint programmes in environmental data gathering at sites of common interest.
() Establish and support District Environmental Management Committees and Community
Environmental Committees.

(9) Encourage environmental initiatives by community groups and NGOs.
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CHAPTER 10

IMPLEMENTATION STRATEGY
The Environmental Action Plan Is to be impiemented over a ten year pariod from 1st January 1891 to
31st December 2000. The first two years, 1991-1982 will be the start up phase to be devoted to
moblization of resources and support and assistance from the Donor Community. There would be
amid-term review at the end of 1995 to take stock, assess progress or otherwise anc plan redirection.

it Is expected that Government will adopt the Nationa! Environmental Policy and the proposad policy
agenda as listed under EAP Action Plan Summary and that this agenda will be carriad out during the
start up phase.

The Environmental Protection Council, the Government instltution that advises and co-ordinates all
environmental related issues In the country, will be the overall co-ordinating body for Plan
implementation. Howavaer, other institutions and bodies like the National Development Planning
Commission and the District Assemblies will play very important roles.

The Role of the EPC

To enhance the effectiveness of the EPC as the custodian of the national environment, and the
co-ordinator of al! activities relating to the environment, Govemment will review the status of the
Councll, including its placement within the administrative machinery of the country. Specifically, the
EPC will be strengthened technically, administratively and legally for the purpose of faciiitating ks
tasks as regards the following:

o establishment of standards and guidelines relating to the poliution of air, water, land and
other forms of environmental potlution including the discharge of wastes and the control
of toxic substances;

# authority 10 request co-opemﬂdn from any governmental ministry or other institution;

e authority to perforrn monitoring, inspection and ensure law snforcement in co-operation
with sther law entorcement agencies.

e implementation of the EIA process;
e implementation of the environmental monitoring system;
e implementation of a programme of nonformal environmental education;
e implementation of a public information programme.
Some specific implementation programmes/projects by NDPC
e Review and update the National Physical Development Framework.
e Implement a coastal zone management plan (collaborating with DAs and NGOs).

» Reinforce selecied settlements 10 act as fural service centres; reduce congestion in the
Accra Metropolitan Area by promoting the development of secondary centras in the coas-
tal zone.

e improve the siting of industries and enforce zoning regulations in the coastal 2one (colla-
borating with DAs).

The Role of Sectoral Agencies/institutions

Various ministries and agencies who manage some sector of the natura! and bullt environment will
Implement some actions in the Plan’s implemsentation. Notabls among these are the Ministy of
Agrwmre Foresiry Dept., National Energy Board, the Lands Comimission and some research
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Chapter Ten implementation Strategy

Ministry of Agriculture:
@ Implement a soil conservation programme with a focus on restoring soll fertility.

e Continue to support the interdepartmental Pesticide Control Programme (collaborating
with EPC/GAEC)

@ Support current agroforastry programmes and encourage the development of private and
community forasts. (Agroforestry Unit with support from Forestry Department)

e Implement measures for the rational management of fish stocks.
Lands Commission:

e Acquire government lands in advance of anticipated development needs (coliaborating
with NDPC).

@ Speed up and broaden the current land registration axercise.
National Energy Board:

e Implement the National Oil Spill Contingency Plan (collaborating with EPC and Ministry of
Transport/Navy)

Ministry of Works and Housing:
e Implement an urban sanitation programme in Accra and other service centres.
Department of Parks and Gardens:
o Implement urban landscaping and urban forestry programmes (with NGOs)
AESC - Hydro:
e Impisment an appropriate strategy for coastal protection, taking intc account the efforts
of other countries In the West African Sub-region.

Role ot Research Institutions:
Under the Plan's implementation, some research institutions will conduct studies/research into
various practices and problams on the environment.

The following Institutions will research into:

Soil Research institute:
-effacts of mechanization on agricultural land

-offscts of agrochemicals on agricultural land

Ministry of Agriculture:
-rangeland degradation

Institute of Renswabie Nstural Rescurces:

-agroforestry; especially with reference to indigenous species and indigenous agroforestry
systems;

Zoology Dept., Univessity of Ghana:
~gffacts of potiution on wilditfe.

e environmental impacic of water resource devalopment projects.

J—
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o siitation; resulting from deforestation, soll degradation and erosion.

Natienzi Energy Board:
-8nergy related research including

e household energy use
o charcoal production

Water Resources Research Institute:
© Prepare water master plans for all river basins of the country.

@ Improve the collection of water cycle data (collaborating with AESC-Hydro and insthute
of Aquatic Biology) _ ‘

The Role of the District Assemblles: -
In line with the government's palicy of decentralization, District Assemblies have a central role to play .
in the implementation of the Environmental Action Plan. Thisis in recognition of the fact that national
policies and programmes on the environment can best be transiated.into action at the local and district s

To this end, District Environmental Management Committess (EMC) with the broad responsibiltty for _
manitoring and co-ordinating environmental protection and improvement activities in the Districts will i
be established within each District Assambly.

Some specific actions to be implementad by the District Assemblies are: !

e Sustainand snforce current bushfire legistation and strengthen control organization. (train-
ing by National Fire Service and monitoring by EPC).

@ Assure sustainable supplies of fusiwood by requiring industries to meat fuslwnod needs
from plantations, and by licensing charcoal burners and commercial fuelwood producers.
(guidelines from NEB & EPC).

@ Estahlish protacted areas to be managed for mu- ple use in the coasta’ zone (collaborate
wil NGOs).

o&maoﬂaﬂwﬂdmﬂopmmhmmm.mmmmﬂnuso
of agrochsmicals and the impismentation of soll conservation programmas. {technical ji
suppart from District Agricutpral Officers) )

o Enforce standards and regulations on waste water discharges, emissions, and disposal of ) P
solid wastes, aspecially in the coastal zons. I

o Develop salected shes in urban araas for recreation and tourism, particularly in the coas-
tal zone (collaborate with NGOs and AMA).

The Role of Community Groups:

it is proposed that Community Environmental Committees (CEC) be established to be the organs
through which the environméntal programmes of the District Assambiies will be carried out at the
community {town and village) level.

In aciition 1o the programmes established by the District Assembly, each CEC may have the ,
mpuﬂbﬂhbsdmbﬂtlngﬁamﬂeaﬁmmshﬂwmwﬂmpmﬂefomhdm
on tha environment, promote energy conservation and generally aerve as a local environmental
MmmmmmemmmaMhmmeammmm
integrity of the iocal environment.
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.Chapter Ten o implementstion Strategy

The Role of the Non-Governmental Organisations (NGOs)

Therole NGOs have played in the past and continue to play in the area of environmental management
is greatly appreciated. Some NGO's are undertaking tree planting and communlty forestry projects.
In the implementation of thic Plan, the participation of NGO is greatly ancouraged.

On the international scone, intemational NGOs participation in programmes related to global climatic
change, combating desertification and protection of biodiversity will be greatly encouraged.

Locally, apart from specific projects and program:nes they may underiake jointly with the District
Assamblles and the Community Environmental Committees, NGOs are ancouraged to promote urban
beautification, non-formal environmental education programmes, afforestation and agroforestry
projects and projects for the management of woodlands, watersheds and wildlife In collaboration with:
local authorities and community groups.
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FCTIVITIES R THELR INPACTS ON RECELVING MEDIA

Rnnex A.2
IMASTRY 1 ill-health froa | reduced habitat ¢ | destruction of vegetation, | <ater contanination frem heavy | ewissions of sulphur dioaide,
RINING: { pollutants | tonicity from | | wetals, 2inc, lead, mercury, I nitrogen onide, carbon dionides,

Production § Process-| I pollutants
ing wethodsjopen | loss of aredle tandi

cast, deep shaft, | 1
dredging 1
{

{
!
{
{

sol! erosion

soll crusting

| sanganese and 50 on | parlicelaies, arsenic, antimey
{ | oxides & 35 0n

| diseases of stocks {

1

MHFECTURING 1 release of toxie

tion I husan health
processes !

{

! destruction of spacies | destruction of vegetation by
Production § Covsump-! coapaurds vaduces | diversity by pollution 1 pollution

1

l

l
incredse {n vater-borne disease | air pollution from (particulates,
from cheaical discharges 1 sulphur oxides, asbestos, leyd,
{hydroxyl, sodiuw carbonates,etci! arsenic ete.)

{

{ !
URBNITATION: | reduced health froml habitat destruction
hausehold, production! poor sanitatian, |
and consusptiony feod! molse, overcrowding)
preparation and | congestion |
consumption [

- Amn - - - — — ——

reduced vegetative cover for
davelopeent clains (e, housing,
plants, ete,)

[
pollution from solid and liquid | aubcacbile ewissions of carbon
vaste disposal | monoxide ard noise

|
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fven M1 Iavesiaent Projects to Arrest Envirormental Degradation

SECTOR THEXE | PRJECT TIRE ) FROJECT DBJECTI\E f CTvITies { LEENTING ABENEY § PERID
l ) - ! i !
Agriculture | Soil Eresion | Progris for Siil ) restore and sustain soil | - reseirch, extension and 1 €rop Services Dept.
| Protecticn, Soil 1 Fertility Rege- | fertility throughwse of | formabionef 1 ..Mizer use (Nin of figrie) 1991 - 2000
| feplenishment and | neraling § Mainiensnce! inoeginic fertilizers, | advisory cossittee !
| Covservation | Progran (ROW02) i organic mirure, crop | f
( | ) rotation § agroforestry | I
) | ! ) t
! | Sol} Comservation, | arrest lard deyradation, 1 training needs sssessaent for | Crop Services Oept,
1 { Education § Trng, ! envirormental swarevess § | land management, development | 1991 - 2000
! | {5TRIS) { wdocation (formal § I of educational caterials, 1
I l ! ronforsal), § produce miti | estadlish desonstration centres |
! | | disciplinary officials, | § organise seaimars § other I
I l | for larnd sanagement | educations) fors and set op !
) | ! | land use policy/plamning body, |
! | { ! l
I 1 Soil fertility § | Teprove § sestain sof! { -research soil and mater | Hin of Agricultere
! | Productivily i fertility | comervation, lrprove crog i 1991 - 2000
t | (RENO3) | | rotation, and develop |
| { | | fertilizer recommendation t
! | i | |
| | Nationa) Agroforssiry | Regererate bush § mirginal ( Establish 40 dewomstration pilotst Crop Services Dept,
| { Project (DC3 011/88) | lerd fevtility for increa- | for slley cropping and estabiish | 194 - 19%
! | ¥ sed ayric production | rarseries to povide seedlings of |
! | | ! leucsend shrud and other tree
E | I [ | crops suitadle for agroforestry |
{ { | { f
a ) | Drought fesistance/ | Develog cocoa types ) -Develop suitable hybrid cocoa | Ehana Cocos Board
:5' | | Tolerarce in Cocos | suitable for drier arvas ard] seeds and irrigition system | 1989 - 19
® I | (OB 005/8%) | new agronceic methods t !
a l [ I to protect cocos froe { |
& | l | dry season spells, 1 !
> | | ! ! [
a | funinant Feed { Utilization of strau | To collect, treat § I Feasibility stody for lechnical | PAnima) Health § Production
o ) Developwent 1 & other Agriculteral 1 wtilize straw and other 1 ard economic viabilily 1 Departoent { 1963~ 1990 )
S I Project ! vaste products for i slaifar profucts for dry | l
o 1 { Dry Season Feeding | sedson feeding | !
g ! ! {RPO10/88) i | t

|
l
!
i
|
I
!

-
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fvex 0.3 Investoert Projects To Amvest Environmental Degradation

SECTOR

PROJECT TITLE | PROJECT OBJECTIVE ACTIVITIES | TPLEMENTIIG fEEIEY £ PERIOD

FERIOLLTLRE

- S Gt T G ER EA e WL R D MR TEE S TR R e T e vah e Sem e S = - — - —

|
Feasibility study of | proscte efficient wse of wood

|

| I

| firewood, charcoal, sawdust activity | Nationa! Energy Soard
wood saving technology | devices, identification § testing |

|

|

t

1991 - 19%5
SR O7 I of stoves {charcoal, firewood,

| sam dust, etc.) and chech level

I of acceptability

I
I
1
!
!
Chareoal Production ) pstablish current data on charcoall Identify charcod] producing ireas ! National Energy Board
Study (STR 05} | production and develop wethodologyl Ivisit/serveys), train traditional | 1934 - 2000

! to sssess the impact of charcoal | chircoalers in improved techniques, |

| developaent on the envirorsert | develop mays to carbonise waste wcod |

| | ard develop vegetation types ard l

| | fuelwood plamtations I

I ! |
Establisheent of Strip | lo establish 25-weter wide strip | to create strip plantations, provide ! Gime and Wildlife Dept.
Plantation (FOR 008/88) 1 plantation along selected forest | foud and shelter for wild animals, | 1987 - 19%

| conservaticn areas to profect | sske reserve bourdaries clearer, and |

| Gave reserves against bushfires | provide logistic support(eg.cutlasses,|

| and to protect fauna and flora | vehicles, protective clothing) !

1 { !
Subri Industrial Plant | Maxiwize production of usable | convert 4,000 hectares of natural ISubri Irdustrial Plantation Ltd,
Project (For.012/891 | wood bio-sass and produce charcoall forest to fuelwoed ard afforest area | 1988 - 1993

| from miste wocdj and other ! with geelina seedlings |

|
[
|
|
I
|
|
|
|
(
{
|
|
l
!
|
!
{
|
|
[
t
!
!
| | objectives ....planting cassava, |
|

[

I

!

|

1

) plantsin and vegetables for sals | !

| and preduction of sum tinber & I

| cutting of firewcd sleepers ard |1 |

| poles | !

| ! t

| Wildlife Monitoring | l |
| Systew {ESS 05} ! ) )
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" Panex B4

Investwent Projects To Rrrest Envirorsental Degradation

Nildlife Managesent
Praject (For,007/90)

§ to continve implesentation of 1 rehabilitation of Departmental

| Department's developwental activi-l buildings in the 7 areas) comstruct
1 ties In 7 wildlife conservation | protective casps in reserves and

I areis and io provide for survey, | accommodate field staffy acquire

) acquisition § resettling programs | logistics support.

I in reserves |

Bane ard Uildlife Degt.
19% - 19R

leproved Managesent
of Parks § Resarves
(RCN 07}

( {
{ to supplesent the activities of | provide office, campirg § field
1 the FRP ard involve local people | equipwent, including vehiclesy hiring
| in reserves conservations and | of consultants ard training progras
I institute scientific measures to | for staff, institute conservation
| manisize wildlife resource | educalion progran
I

I production
|

Base and Wildlife Dept,
1991 - 2000
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| routes; mairtenarce programee for
| dralnage stracteres and roady
| engigesent of local consulting

finnex 8,5 Investuent Projects to firrest Envirormental Degradation
RO 1 TEME | PROMECT TIME | PRISECT O0BJECTIVE I ACTIVITIES I IWLDENTING AGOKY § PERIOD
( { | ! )
URBAHTIATION 1UREAN INFRASTRUCTURE N Accra District Rebabi- | Gtrengthen technically towards | Refubilitation of selected routes 1 Dept. of Urban foads
I Vitation Project ! development and saintenance of | in Acorsy commissioning of teaffic | 11965 - 1933)
{OUR 001/83) I roads in Accra, Kumasi, Sekondi- | studies ard implementation of de- |
| Takeradi aed Tewa | congestion of heavily trafficked t
|
|
t
l

! fires for technical assistarce

| Urban 11 ard other | To manage the roasd and drainage | fnplewentation of proposals for

| District Projects | couponents of the above nised | fcera traffic study includirg pre-
(0L 002/83) | cities | paration of detailed desigrsy re-

! habilitation of about 260kw of road
| pavesent in fAccra-Tewa (provision

I of asphalt overlay)y Updatirg of

1 Madeco Regort on Accra drainege;

I Retabilitation of about 20km of

I roads in Sekord-Takoradiy Rehadi-

| 1itation of parts of Sudin draimage
I systea ard ivprovesert in pedestrion
| vehicelar conflict areas ot Xadjebia,
| Kemasiy Equiping various district

|
|
I
|
l
t
i
1
|
|
I
{ t units of the Degt, of Urban Roads.

. Bept. of Urban foads
119%0)

{ Reduction of Erergy | Fathodology to assess fuel | Prefininary data review and analysis
| Corsumption in Urban | corsueption, {dentify opportunityl pilot and national surveyj deterslna-

I Tramsportation | for energy conservation and | tion of redection in erergy after
! (5TR 08) | define {nfrastracteral and | proposed conservation seasures

{ | institutional mechainise to |

| | address issue, 1

.....

National Erergy Board
(1991 - 2000)

URSAM PLAMNINE | laprovesent in the Solid] laprove the managewert of waste | leprove collection, treateent and
} Waste § Nightsoil l 1 disposal of wastes, faprove imtity-
I disposal systess in | | tions of waste sanagesent, mobilise
| Aeera KEE 05 | | ard co-ordinate HEDs and coemunities
t ! | in waste managewent; rorstruct
| | | KVIP's to phase oat pan latrines

— A e S n S m A e EE . e — e e e - —— - — e e

Waste Nanagesent Dept, (AMR)
1191 - 19%)

uur - Cuy

-

Areax R&

Investoent Projects to Arrest Eaviromseatal Degradation
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*Yewn &6 Investment Projects to Arrest Envirorsental Legradation

| Hational Physical Deve- | To address social, physical and | Data collection, studies, surveys, |  Town § Country Planning
| lopment Plan KBE (2 i envirorsental probless connected | analysis of socio-econcmic & politicall
| with sajor investeent projects | developsent, geographic conditions, |
o | population, industrial developwent, |
| | forestry, fisheries, settlement |
| | patterns, trarsportation study, [
{ . | ukilities, tourise, larduse |

URBAN IFMIMNEI llpmment of Infras- | Provide ideal ard efficient | Survey of sites) preparation and | Toum § Country Planning Dept,
| tructure in secondary | workirg conditions for fitters | desarcation of layout plams, payment |

| | photogrametric coapilations; {arto~ |
| | graphic fair drawingg field chicking 1
| | printing) procuresent of plottirs and |
| | instrumentsy office accommodation 1
( | for officials and equipsent l

|

! | cities KBE 08 | and artisans 1o as to improve | of compensation, construction of roads)

| | | road quality and provide open | provision of utilities, shops, toilats!

! | | spaces ! and desonstration centres |

! =

| URRAH PLARNING | Structure Plan for | Programse to iwprove planning, | Data collection, amlysis, review | Toun § Country Planning Dept,
l | regional capitals and | davelopwent and managewent of | and production of reports ! 12 wonths

l | special areas MBE 03 | each regional capital 1 l

! —
! ) District Structure Plansl Development and use of lard § | Data collection, amalysis, review I Town § Country Planning Dept.
| ! NEE 01 | other resources, envirorsental | and production of reports |

| ! ' | protection, provision of public | l

l | | services; control of hazard areas! |

f | | managesent, protection, restors- | |

| | | tion and reclamation 1 !

| . - ——
[ | Preparation of 1/£5,000 ! Preparation of 1:85,000 scale | Pre-marking} zerial photographic | 1931 - 2000

l | scale maps ESS 0f | maps | coverage of terrainj ground control |

| 1 | | surveyss examiration of recordsy [

1

|

!

|

|

|
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fnnan B.7 Investeent Projects to frrest Envirormental Degradation

| Appropriate technology 1 Set up & unit to plan, initiate | Set up unit laboratoryy industrial

! for wiste disposal and | and roordinate programses and | surveysi iwpact assessment of indus-
| treatsent SIR 12 | activities on agric/irdustrial  Itrial activities; evaluate and test

| waste minagesentjupdate directoryl waste/risk and hazard assessment)

i Industrial Research Institete
!
|
1
{ of manufacturing industries] | recover, recycle, and reuse waste; |
|
|
t
l
{

1991 - 2000

I survey of industries on type of | treat tramsport and dispose waste;

| riv saterials, products, wstes &l set envirorsental stardards) provide
| pollution managesent; develop | waste managewent ard research

1 wethods of agro/ind.maste cyclingl consultancy/estension and training

| vense, treateent and dispesal | to industries

| Street and Market foods | Protect all food (raw § prepared)| Those activities proposed from | Ninistry of Health
| protection policy and 1 sold to the public froe ) the action study : | 1991 - 2000
I study 518 10 | contamination ard Infection ) 1
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fonex B, 11 lavestaent Projects to Arrest Envirorsental Degradation

{ ( Tepact of Inlard { Develop scientific t dentify matural ard wam-sade | Institute of Aquatic Blology
| | drainage and land ! basis for provision | drainage systews; idestify | {1991 - 2300

1 | based pollution | of Rppropirate abate- | sources of poliutants amd i

! | source on coastal | ment ard contiol | assesy effects; studies on i

! | tore STR O3 | weasure for remedying | biological impacts 1

| | | of pollution effects, ) )

( [ ( 1 !

i | Coastal Protection ! To altigate the | To provide coastal protection  IRgric and Ergireering Services
1 } Norks | effects of coastal ) streutures for the ceitical | Corpuration

| { | erosion on the coast- | arsas under erosion on the l (1931 - 1994)

i 1 | lire} to provide break- | coastlire} provide larding |

\ \ | water shelters for the | beaches ard brealwater 1

1 | | saall scaln fishersen | chelters for fishersen 1




