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in SA
 Renewable Energy—
Environmental &
Social Impacts
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the Electricity Sector, ican it be managed?

“Integration of business and
sustainability is of paramount
importance in the electricity
industry. We are aware that
electricity is one of the most
important features of modern
day life and it is a key requirement to meeting the region’s
economic and social objectives. The supply of sustainable electricity in the SAPP region allows member states to
promote economic activities
and provide for improved
health and welfare of our citizens.

electricity utilities have put in place
to address climate change and sustainability by understanding what the
most effective solutions have been
and how these have been implemented”

The goal of SAPP is to present the best practices that our
the late 1980's the concept "sustainable development" was introduced into the environmental debate as an expression of the interdependence between the three systems identified as basic to development: the economic system, the social system,
and the biophysical system

Pursuing Sustainability: 2012 Assessment of
the SAPP energy and climate
What has been happening in SAPP that indicates the incorporation of
sustainable development principles? What is the SAPP doing to ensure
Sustainability within its operations?
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Conference of Parties to Climate Change (COP 17),
Durban, SA (Aubrey, Eskom)
The Seventnth
change. Conference of Parties took place
in Durban, South Africa
from 28 November to 9
December, 2011
What were the major outcomes of the COP 17/CMP
7 Meeting?
Below are some of the major outcomes of COP 17/
CMP 7

1. Establishment of an Ad
Hoc Working Group on
the Durban Platform
(AWG –DP) for Enhanced
Action (AWG –DP). This
decision sets the road
map to discuss targets
and commitments for all
developed country
2. Second Commitment
Period of the Kyoto Protocol. This decision outlines
the conditions and work
programmes for the start
of the second commitment

Developing countries

“

for SAPP utilities to show
leadership and make a
5 The decision to include
difference to the subcarbon capture and storage in Clean Development regions' efforts to meet both
Mechanism (CDM) and an the mitigation and adaptation challenges. These inagreement to define new
market mechanisms under clude:
the convention to enhance

SAPP utilities can dethe cost effectiveness of
velop robust investmitigation actions
ment plans for subWhat Does this Mean for
mission to GovernSAPP Utilities?
ment to access GCF
funding when it beOverall, the outcome of
comes available
COP 17 was very positive
for SAPP utilities. It pre
Providing input to the
sents many opportunities
Technology

period.
3. Launch of Green Climate Fund (GCF) to fund
mitigation and adaptation
activities in developing
countries
4. Establishment of an
Adaptation Committee to
improve the coordination
of adaptation actions at a
global scale. In addition
the establishment of the
work programme on approaches to address loss

Mechanisms based on
experiences available in
Innovation, Research, Development and Demonstrations.


Providing input to
the development of
National Adaptation
Plans through
Country-led Agencies or Departments. This ensures utilities
adapaptive capacities and long term
resilience to the
impacts of climate

The Way Forward for the SAPP
Following the conclusion
of COP 17, the SAPP
should:




embark on renewable Energy & Energy efficient projects
at utilities
Identify potential
CDM projects for

Registration with the UNFCCC to take advantage
of the second commitment
period


Continue with Climate Change messaging beyond
COP17 and ensure
this is integrated
into existing cam-

paigns such as
Eskom’s 49m
Time is ripe for SAPP utilities to engage meaningfully with key stakeholders,
given the widespread
awareness that COP has
created around energy
and climate change issues.
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Renewable Energy: Socio-economic, Environmental Impacts
and Risk Analysis in the SAPP Region by Johnson Maviya
Electricity
production
in
64%
and hydro
increase
the
Southern
African
Powto 25%. Natural gas will
er Pool, (SAPP)
is domiincrease
to 4%, with
nuclear
nated
by coal which
acand
oil dropping
to 2% and
counts
for 74.3%, hydro
3%,
respectively
(21%), nuclear (4%) and
natural gas (1%). It should
be noted that electricity
production from renewable energy sources for the
baseline was dominated
by hydro only with the rest
wind, solar PV, solar CSP,
geothermal) being negligible. For the year 2020
contribution from coal is
expected to reduce to
Hydro electric Projects.

“

The environmental impacts of hydro projects
are both positive and negative and largely dependent on the scale and location of the scheme. Generally the positive environmental impacts of hydro
schemes include no atmospheric pollutants; improved air quality; no
waste production; no depletion of non-renewable
energy sources such as

Wind Energy
Modern wind farms have
one of the lowest environmental impacts of all energy sources as they can be
installed on agricultural
land, occupy less land
area per kilowatt-hour
(kWh) of electricity generated are compatible with

to 4%, with nuclear and oil
dropping to 2% and 3%,
respectively. Wind energy
comes on stream with a
contribution of 2% by the
year 2020. The increase
in hydro and coming on
stream of wind energy
signals some slight improvement in renewable
energy contribution in the
region. This has direct
benefits to the region in
that while there is a lot of
potential for renewable
energy in the region, there
coal and does not pollute
or consume water for
electricity production.
However the development
of large hydro schemes
mail have negative impacts which include flooding of terrestrial habitat;
modification of hydrological regimes; modification
of aquatic habitats and
need to constantly monitor
and manage water quality

Furthermore methane
may be generated from
the buried biomass,

grazing and crops, produce no emissions or pollution or noise during operation. Emissions during
the construction period
are very low and are rarely a hazard to birds due to
low rotational speeds.
Wind farms however may
impact on the aesthetic

has not been much in
form of exploiting the potential to the benefit of the
region. This article analysis the Environmental and
Socio Economic Impact
associated with renewable
energy technologies as
well as the risks that exist
for the technologies.

which in extreme cases can
be comparable in greenhouse effect to the CO2
emissions of a fossil-fuel
plant of similar output. The
filling of the reservoirs may
induce tremors due to the
weight of water body. Micro
and Pico hydro on the other
hand have low environmental impacts similar to those
mentioned for macro hydro
schemes mostly because
they do not require a reservoir

view of the landscape, but
are usually located away
from residential areas
such that the impact is
minimal
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solar PVs.

absorbents may be an
environmental hazard if
spilled.

Solar
Solar PV power is clean
and a better alternative to
fossil fuels albeit at high
capital costs. Negative
environmental impacts
stem from the production
of the solar cells from silica that requires energy
and may produce CO2
emissions. Also large
scale electricity generation
using solar PV requires a
large amount of land, due
to the low power density

“Renewable Energy can drive global sustainable
development”- Klaus Topfer, IASS Potsdam—Institute for
Advanced Sustainability Studies

CSP systems consume
water and since most are
situated in deserts for the
sunlight and space where
water may be a problem.
Some of the exotic fluids
used in CSP systems
consume water and since
most are situated in deserts for the sunlight and
space where water may
be a problem. Some of the
exotic fluids used in CSP
systems as heat

Geothermal power plants
do not burn any fuel but
produce emissions from
substances from the geothermal wells which include hydrogen sulphide
and carbon dioxide.
Steam entrainment of insoluble minerals is a possibility and these must be
removed from the steam
thus posing disposal risk
as they are potential

ecotoxicological hazard.
Disturbance of the ground
water and temperature of
the rock formation may
cause earth tremors and
in extreme cases earthquakes. These impacts
however can be reduced
by careful management
and monitoring. In terms
of the comparative waste
produced, studies indicate
that coal plant fitted with
scrubbers and other

Renewable energy has
many positive and
few negative socioeconomic impacts
as shown earlier.
The socio-economic
impacts of hydro
electricity are
largely variable and
are dependent on
factors such as size
of project (macro,

and environment of the
dam location. For macro
hydro projects the impacts can further be local,
regional, national or international.
Macro hydro projects
have the greatest far
reaching socioeconomic
impacts. They are characterized by high initial capital costs. Some of the

Generally, negative impacts from the technologies are very low and the
potential is very high in
the SAPP region

emissions control technologies emits 24 times more
carbon dioxide, 10,837
times more sulphur dioxide, and 3,865 times more
nitrous oxides per megawatt hour than a geothermal similar steam plant

adverse impacts include the
possibility of resettlement
leading to breakdown in
community cohesion,
change of landuse patterns,
risks of waterborne vectors,
reduced territory accessibility and its resources.
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Environmental Impact Analysis of Renewable
Energy in the SAPP Region
However the positive impacts include low operating and maintenance cost;
long life-span (50 to 100
yrs); reliable service; can
instigate and foster development; high energy efficiency and high job creation opportunities. Furthermore because the water is
available for other uses,
this can sustain livelihoods through fresh water
and food supply from
downstream
industries
such as irrigation and fisheries.

Small, micro and Pico
hydropower schemes
have relatively low negative socio-economic impacts compared to large
hydropower projects.
These off grid solutions
can increase energy access in remote areas
where it would be expensive to extend the grid.
There is heavy community
involvement in the planning, construction and
running of these schemes
and can be a source of
employment. The electricity produced can result

in the formation of downstream income generation
projects such as agroprocessing and small service business. Access to
electricity can result in
reduction in indoor pollution, dietary improvement,
reduced malnutrition and
hunger. In addition this
can reduce women and
children’s work load by
substituting fire wood with
electricity.

Wind energy farms have
low job employment creation mostly in operation
and maintenance. Jobs
created during the construction phase are mostly
skilled jobs and this will
mostly be done by external experts as the region
has not built enough human resource in this area.
If the farms are situated in
rural

areas they will offer economic development opportunities for rural areas
through infrastructure development. Though the
wind farms may result in
the displacement of communities to make way for
their construction, the turbines have a low foot print
and may be installed in
existing farmland without
clearing land. Farmers
may therefore benefit from

leasing their land. There is
also a risk of shadow flicker and the visual impact
both of which may be
solved by situating the
turbines away from residential areas.

The geothermal industry
provides a wide range of
employment opportunities
from exploration, drilling,
manufacture of turbines
and operations. In the
case of SADC the most
positive socioeconomic
impact of geothermal energy would be employment generation in exploration, construction and
operation of the installations. However there is a
risk of people being

displaced to make way for
these installations. Noise
produced from these facilities may have an impact
on the local population.

tion in itself can promote
socio-economic development of these remote rural
areas. Solar PV electricity
can substitute costly energy sources such as paraffin for lighting and fuel
wood, which is becoming
scarcer and is a source of
indoor pollution. This can
improve quality of life,
health and standard of
living for the rural population. Solar PVs can also
be a source of income and

Solar PV systems are
viewed as a viable off-grid
energy solutions (e.g. decentralized rural electrification) due to their compactness and suitability for
remote, dispersed populations with low energy demands. Rural electrifica-

.
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employment through initiatives such as battery charging stations, local manufacturing
of solar lanterns and solar microentrepreneurs/technicians. All these benefits however are hampered by the high upfront costs of Solar PVs and may not be
realized unless supported by some financial
support mechanisms such as REFIT and
micro credits and proper training.
Large scale installations of Solar PVs and
CSP require a lot of land, and if improperly
sited may result in displacement of people
and compete for land use. However they
may result in development of infrastructure
such as roads, schools and clinics.

Volume 1, Issue 1

Biomass derived energy sources
such as biodiesel, bio ethanol,
charcoal and fuel wood may have
both positive and negative socioeconomic impacts if improperly managed. The inefficient and incomplete
combustion of wood fuel releases a
number of hazardous pollutants such
as carbon monoxide, sulphur and
nitrogen oxides, and particulate matter. Cleaner cooking fuels such as
charcoal and the use of .. energy
efficient stoves offer the potential
for reduction of these pollutants and
consequently of indoor pollution. Fuel
wood substitution and the energy
efficient use thereof reduce the workload
for
collection,
especially
amongst women and children. Large
scale production of Biomass fuels

Risk Analysis
Risk analysis has been done for all the proposed RE and EE options
identified as implementable in the region. The issues to consider are whether
this is a technology that is familiar in the region with the requisite capacity to
deploy it immediately at a reasonable cost (LOW). If costs are moderate and
capacity can quickly and easily be assimilated and although technology is
imported to region, this has been placed as Medium Risk (e.g. small Hydro).
Where technology has not been perfected in region and globally and there is
no experience in the region at all and both costs and capacity requirements
are uncertain, the technology has been placed on High Risk.
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feedstock production, processing and transportation.
Small scale producers may
benefit from out growers
schemes. However, food security and diversion of land for
biomass production, if improperly planned may lead to food
shortages and price increases.
High water demand; limited
access to suitable land may
limit the benefits of feedstock
production especially to poor
communities
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Risk Analysis for Renewable Energy
Technologies in the SAPP Region
Option

Technology
Options

Grid Electricity
Generation

Hydropower

Low
Risk

Option

V o l u mTechnology
e 1 , I s s uOptions
e 1
Strategic

Hydro power

Medium
Risk

not widely used, Mostly practiced in
Sugar Industry especially in Zimbabwe & Swaziland

√

PV Utility

√

Utilization of Wastewater

√
used, though biogas generation is practices
by a few local authorities

Still expensive, Intermittent if developed without storOcean Power
age

Off Grid Elec-√
tricity

√

√
√

Still at feasibility in the region
Small Hydro

√

Intermittent & affects grid stability

Biomass Gasifier

Geothermal

√

√

Used in parts of SA, high capital costs,

Solar CSP
Wind Not
Energy
widely

√

√

New technology, not widely used, needs further imPV utility
√
provements

Geothermal

√

√ Biogas digester
Only estimates of potential, expensive resource
as√
sessment & feasibility required

Ocean Power

√

Early stage of technology development
Small wind turbine

Off Grid Ele
ctricity

PV for productive use

Small Hydro

√
√

Simple & appropriate, capacity at large scale is re√ readily available
quired which is not

Solar home systems

Biomass Gasifier

√

Biogas digester

Small scale demos have been made, but not widely
available for widespread uptake

√

Small Wind
Turbine

√

PV for Productive Use
Solar Home
Systems

Hig
Risk

√ other

Wellofknown
Utilization
Landfillbut

Landfill
√

√ bagasse

Requires high capita, & Riparian states agreement

√ Other

Wastewater

Comments

Biomass Gasification

√

Wind

Risk

√

HighBiomass combustion
Risk

Biomass Gasification

Solar, CSP

PMedium
age 7

Grid
Electricity
Generation

√

Biomass Com- √ Bagasse
bustion

Low Risk

√

√

Technology well known and deployed in few government facilities or donor funded projects, but still
Common at Government offices, remote institutions,
rural clinics and less in homes, price still prohibitive
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Management of Oil Spills at
Utilities by Johnson Maviya,
SAPP—CC

1. INTRODUCTION
An oil spill can be defined as an unintentional discharge of
any oil in an undesignated area and in uncoordinated manner due to an accident or arising from weather incident or
through careless handling.

2. What are Possible Sources of Oil Spills in a Power Utility?

Leakages from the engines (i.e. diesel, HFO), oil for
cooling turbines, engines and transformers
Leakages from storage tanks for thermal (diesel, HFO)
power stations.
Leakages from the filling station and during transportation.
Leakages from the pipes

3. Risks Associated with Oil Leaks
3.1 Effect on the food Chain
Floating oil can enter the food chain by infecting the plankton and algae that are eventually eaten by fish.
Larger terrestrial animals may eat the contaminated fish. Humans may also eat contaminated fish or
animals.
g,
m
an
Volatile chemicals found in the petroleum can cause burning in eyes and irritation of human skin. They
uf
can also damage the sensitive membranes of the mouth, nose and eyes. Humans may develop skin
ac
rashes from prolonged exposure to the oil. Clean –up workers may experience headaches, nausea,
tu
vomiting, diarrhea, throat irritation or chocking, eye pain and dizziness. Other long term risks include lung, re
kidney and liver damage.
of
tu
3.3 Economic Effects
Oil spills are expensive to clean up. The effects of an oil spill can be widespread and may adversely affect rb
in
other economic activities like tourism.
es
an
d
4. What are general requirements for Spill Prevention, Control, and Countermeasure Plans?
o
4.1 Prevention Plan
pe
ra
It is important that every utility prepares a Prevention Plan (PP) in accordance with good engineering practices.
ti
o
ns
.

3.2 Health Effects

Southern African Power Pool
4.2 Spill Response Plan

Management of Oil Spills at
Utilities
The PP must have the full approval of
management at a level of authority to commit the
necessary resources to fully implement the Plan.
The PP should be communicated in writing and/
or information sessions. The following can be
used as a guideline to set up your PP, which
meets the requirements of your company.
Describe in your Plan the physical layout of the
facility and include a facility diagram, which
must mark the location and contents of each
container.
The facility diagram must include completely
buried tanks.
The facility diagram must also include all transfer
stations and connecting pipes.
The type of oil in each container and its storage
capacity;
Discharge
prevention
measures
including
procedures for routine handling of products
(loading, unloading, and facility transfers,
etc.)
Discharge or drainage controls such as
secondary containment around containers and
other structures, equipment, and procedures for
the control of a discharge

Counter measures for discharge discovery, response, and cleanup
(both the facility's capability and those that might be required of a
contractor);
Methods of disposal of recovered materials in accordance with applicable legal requirements; and
Contact list and phone numbers for the facility response coordinator,
National Response Center, cleanup contractors with whom you
have an agreement for response, and all appropriate State, and
local agencies who must be contacted in case of a discharge.
The Response Plan must provide information and procedures to enable a person reporting a discharge as to relate information on the
exact address or location and phone number of the facility; the
date and time of the discharge, the type of material discharged;
estimates of the total quantity discharged; estimates of the quantity
discharged; the source of the discharge; a description of all affected media; the cause of the discharge; any damages or injuries
caused by the discharge; actions being used to stop, remove, and
mitigate the effects of the discharge; whether an evacuation may
be needed; and, the names of individuals and/or organizations
who have also been contacted.
You must organize the Plan such that portions of the Plan describe
procedures you will use when a discharge occurs in a way that will
make them readily usable in an emergency, and include appropriate supporting material as appendices.
Where experience indicates a reasonable potential for equipment failure (such as loading or unloading equipment, tank overflow, rupture, or leakage, or any other equipment known to be a source of a
discharge), include in your Plan a prediction of the direction, rate
of flow, and total quantity of oil which could be discharged from the
facility as a result of each type of major equipment failure.
Provide appropriate containment and/or diversionary structures or
equipment to prevent a discharge. The entire containment system,
including walls and floor, must be capable of containing oil and
must be constructed so that any discharge from a primary containment system, such as a tank or pipe, will not escape the containment system before cleanup occurs. At a minimum, you must

use one of the following prevention systems or its equivalent:

Dikes, beams, or retaining walls sufficiently impervious to contain oil;
Curbing;
Culverting, gutters, or other drainage systems;
Weirs, booms, or other barriers;
Spill diversion ponds;
Retention ponds; or
Sorbent materials.
Drip pans; or
Sumps and collection systems.
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Management of Oil Spills at
Utilities

g, and raki

.

4.3 Oil Spill Control Techniques

5. Management of Oil Spills

Various mechanisms are available for controlling
oil spills and minimizing their impacts on human
health and the environment. Whenever an oil spill
occurs, the following steps should be taken;

Oil spills require management at all stages of the project cycle.
This is from planning, designing, construction, operational and
de-commissioning stages of the project. An Environmental Management Plan (EMP) should be prepared. Further the plan
should be discussed in facility management and must be accepted before implementation. An EMP should be prepared in
accordance with the existing guidelines/regulations and specific
national legislations. The EMP must also address the following
issues:i. Type of oil in each container and its storage capacity, discharge prevention measures, discharge or drainage control
measures such as secondary containment around containers
and other structures, and procedures for the control of a discharge.




Closing a valve,
repairing the leak with rags, plugs or other
appropriate materials,
 repositioning the container so that the
highest level or lifting a fallen drum/container;
using collecting tray and collecting oil spill in
container located underneath or channelling the
leak into a container.
Other Techniques include:
4.3.1 Chemical and biological methods
These can be used in conjunction with
mechanical means for containing and cleaning
up oil spills. Dispersants and gelling agents are
most useful in helping to keep oil from reaching
other sensitive habitats. Biological agents have
the potential to assist recovery in sensitive areas
such as marshes, and wetlands.
4.3.2 Physical methods
These are used to clean up. Natural processes
such
as
evaporation,
oxidation,
and
biodegradation can start the cleanup process, but
are generally too slow to provide adequate
environmental recovery. Physical methods, such
as wiping with sorbent materials, pressure
washing The manager responsible for the site shall ,
.

ii. Counter measures for discharge discovery, response and
clean-up, method of disposal of recovered materials in accordance with applicable national and international requirements
iii. Clear procedures must be provided to the person reporting
the discharge and must include appropriate supporting materials
iv. The plan must provide appropriate secondary containment
and/or diversionary structures or equipment to prevent an oil
spill. The secondary containment must be capable of containing
oil and must be constructed in such a way that any discharge
from primary containment will not escape until clean up occurs
v. Inspections and tests must be conducted in accordance with
the prepared plan and should be signed by appropriate supervisor
vi. Training staff on oil handling:- Staff must be conversant
with the plan and in the operation and maintenance of the
equipment to prevent discharges.
vii. Security- Each facility handling, processing or storing oil
must be fenced off and guarded.
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MANAGEMENT OF
POLYCHLORINATED BIPYNELS
(PCBs) by Mellon M Chinjila
ZESCO Limited is a parastatal company under
the Companies Act. It was established in 1970
and its governance has evolved over time to one
that defines an arms-length relationship with
Government. This relationship is defined in the
Performance Contract that was signed between
Government and ZESCO in 1996, which defines
the commercialization issues and other
operational benchmarks for ZESCO. These
include; improved customer service delivery, loss
reduction, improved revenue collection and
network performance.
ZESCO Limited in 2001, undertook power
rehabilitation projects at the three major power
stations (Kafue Gorge, Kariba North Bank and
Victoria Falls) and transmission system on the
Copperbelt. The Power Rehabilitation Project’s
overall objective was to support the Government
of the Republic of Zambia’s objective of
enhancing the ability of Zambia’s electricity
supply industry to provide electricity at least cost
and in an efficient and sustainable manner to
stimulate more and inclusive growth in the
Zambian economy. Power rehabilitation works
produced large quantities of materials and
electrical components. Some of these materials
and components included transformers and
capacitors containing Polychlorinated Biphynels
(PCBs) that are a health and environmental
hazard.
In addition, ZESCO Limited contracted ALSTOM
to rehabilitate the Kariba North Bank Power
House. The rehabilitation works involved, among
other things, the removal of all PCB containing
Transformers. However, during the transportation
of two transformers from the Power House to the
PCB Storage sheds, an accident occurred on
27th March 2009, which resulted in the spillage
of more than 800 litters of PYRALEN PCB
oil and the contamination of some areas around
the turn off leading to the ZESCO Administration
offices ( see figure 9 below). Complex Zambia,
1.4

the company subcontracted by ALSTOM to ferry the
decommissioned materials to the ZESCO PCB sheds for
temporal safe storage, instituted remedial measures by
engaging Acton Agencies Limited of Lusaka to do the clean up
works to ensure that the contaminated areas were rehabilitated
and all contaminated soils and other objects were stored in
special United Nations approved drums at the PCB storage yard
(see figure 10 below). Due to the nature of PCBs and according
to national and international regulations, PCBs ought to be
disposed of by a competent and licensed companies.

Polychlorinated biphenyls (PCB) are one of the twelve Persistent Organic Pollutants (POPs). These are chemical substances which persistently bio accumulate, and pose the risk
of causing adverse effects to human health and the environment. PCBs have been widely used as additives to oils, as
coolants in transformers, capacitors and other electrical
equipment, hydraulic machinery and other applications where
chemical stability has been required for safety, operation or
durability. PCBs were also widely used in a variety of other
products such as carbonless paper, adhesives and hydraulic
fluids.
The stability and durability that made PCBs useful has at the
same time posed threats to human health and the environment
Effects of PCBs on human health and the environment
PCBs are amongst the most widespread environmental pollutants, having been detected in virtually all environmental media. Not only are PCBs often persistent, but also have many
toxic mixtures.
PCBs bio-accumulates significantly in aquatic and terrestrial
food chains and bio-magnify in predators due to consumption
of contaminated prey. Small amounts of PCBs can also be
found in soil surfaces, in surface water and plants Among the
health effects caused by PCBs are skin rashes, disturbance in
liver functions and the immune system, irritation of the respiratory tract, headaches, dizziness, memory loss, nervousness,
fatigue, impotence and mutation
.

Legislation

The management of PCBs at the global level is through various conventions and protocols such as the Stockholm
and Basel Conventions. The Stockholm Convention was adopted in 2001, in Stockholm, Sweden. Its object was to recognize a requirement for the development of National Action Plans to identify, characterize
and address the use of POPs. It is also an instrument used to strategize for identification of stockpiles of
PCBs and articles in use and waste containing PCBs and contaminated sites (article 6). These elements
will contribute to the larger exercise of developing the National Implementation Plans required under article
7 of the Stockholm convention as well as providing a basis for developing follow-up projects

Southern African Power Pool
MANAGEMENT OF
POLYCHLORINATED BIPYNELS
(PCBs) by Mellon M Chinjila
The Basel Convention was adopted by member
countries of the United Nations – on the control
of trans-boundary movement of hazardous waste
and their disposal. It provides a number of
obligations and guidelines in relation to the
environmentally
sound
management
of
hazardous waste. The convention guides
governments or organizations charged with the
task of managing, destruction or decontamination
of POPs generally and PCBs in particular with
procedures that assist with the planning and
selection of appropriate technologies that suit
with the need for environmentally sound
management principles and principles of
sustainability.
In Zambia, the Environmental Management Act
of 2011, with its subsidiary regulations, is the
principal environmental law of the land. The
Hazardous Waste Management Regulations of
2001 for instance, provide guidelines for the
management of PCBs and other hazardous
materials. It also provides for licensing of
hazardous waste production, storage and
disposal facilities.
2.0

INVENTORY

In order to assess the presence of PCBs in the
electrical equipment in the power system, an
inventory was carried out between 1997 and
1999. Over 10,000 pieces of equipment were
captured in the inventory (see section 6.0 below),
characterized and some randomly sampled and
tested for PCBs. Concentration of PCBs
containing equipment were found in Kariba (22
transformers containing over 14,000 litres of pure
PCBs) and in Kitwe on the Copperbelt (with over
1,900 PCB filled capacitors weighing over
64,000kg).

3.0

STORAGE FACILITIES
The results from the inventory prompted the company to construct the first PCBs storage facility at Kariba that has been in
use for over seven years now (see figures 1 to 4 below). A second PCB storage facility was constructed at Luano in Kitwe to
store PCBs containing capacitors (see figures 5 to 8 below) .
The construction of the PCB storage facility included the following works involved in the












Construction of ground beams for housing standard marine containers.
Erection of a security wire fence around the storage facility together with a lockable gate and
guardhouse.
Installation of security lighting around the facility.
Installation of fire alarm system to alert substation
employees in case of fire at the facility.
Installation of water supply facilities and water reticulation for sanitation and fire fighting.
Making available on site fire extinguishers such as
chemical foam, carbon dioxide, or nitrogen.
Correlation of existing spot levels with design levels for access road to come up with proper earthworks.
Construction of entire drainage system which will
be lined with concrete brick and plastered with a
rich mix of mortar. The lined drainage will be painted with epoxy.
Spreading of 20mm diameter aggregate of 50mm
thickness.
Stone pitching of the slopes on the edges of the
facility are to strengthen it against erosion.

PROPOSED WAY FORWARD
The permissible mandate of having PCB storage facilities licensed by the Zambia Environmental Management Agency
(formerly Environmental Council of Zambia) is normally thirtysix months after which the owner or operator is expected to
dispose off the PCBs and the facility shut down. However, in
the case of the Kariba and Luano PCB facilities, storage of
PCBs has been for over six years now. The legislative requirements for owning and or operating such facilities, is under review and requirements in the draft legislation indicate
that both conditions and penalties have been stiffened. In addition, continued storage of PCBs is both a health and environmental hazard in case of leakage, spillage or fire at the
facility. Ground contamination arising from leakage or spillage

is not only costly to clean but a health hazard due to ground water contamination. PCB fire could produce dioxins
and furans that are worse health hazards.
Disposal prices for PCB vary according to concentration, consistency of the waste (oils, soils or other solids), volume and the packaging (steel drums, tanks, transformers etc.). Actual disposal costs (incineration) may be considered low but the packaging and transport prices keep rising due to the bad reputation of PCBs. Few shipping
agents still accept PCB aboard of their vessels. Transit insurance and trans-boundary movement costs could also
be high especially for a land locked country like Zambia.
In Europe, incineration prices for PCB-contaminated oil vary from US$ 900.00 to US$ 1,600.00 (pure PCB) per
tonne. Solid waste incineration costs range from US$ 1600.00 to US$2,300.00 per ton depending on type, size,
consistency of PCBs and other considerations. These price indications do not include any fees and taxes and are
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Figure 3. Packing PCB Contaminated Soil at Kariba

MANAGEMENT OF
POLYCHLORINATED BIPYNELS
(PCBs) by Mellon M Chinjila
and are free delivered to licensed facilities in
Europe. It should also be mentioned that
notifications according to Basel Convention are
mandatory and that for shipment requirements,
the regulations of the International Maritime
Declaration of Dangerous Goods (IMDG) are
mandatory.
In view of the above, there is now urgent need to
undertake PCB disposal in order to not only
achieve a clean and safe working environment
and to reduce/eliminate the environmental risks
associated with PCB storage in the power
system, but to also comply with the dictates of
environmental laws and regulations.
Figure 1. Drained Transformers at Kariba Facility

Figure 4. Packed PCB Contaminated soil in UN Approved
Drums

Figure 2. Packed capacitors for storage at Kitwe
330 kV Sub-station

Figure 5. Rehabilitated and Fenced PCB Accident Site in

Zambia
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Compact Fluorescent Lamps; Up and Downsides; ZESA Experience by Chris Maseva
Introduction
Operations in power utilities make use of various
substances and chemicals that are hazardous in
nature. Some of the chemicals are already the
subject of international conventions and protocols
that call for either their total ban or reduced use
in view of the known and potential negative
impacts on both the natural and human
environments. Among the chemicals commonly
used in the power industry are oils, including
pure Polychlorinated Biphenyls (PCB oils),
herbicides and mercury found in florescent tubes
and compact fluorescent lamps (CFLs).In order
to comply with the principles of sustainable
development which the Southern African Power
Pool (SAPP) subscribes to, these chemicals
together with wastes generated from various
processes, need to be well managed so as to
minimise the associated environmental and
health risks. Different power utilities in the region
have had different experiences in managing the
processes that generate waste. This article
highlights the experiences of the Zimbabwe
Electricity Supply Authority (ZESA) in managing
wastes associated with the CFLs roll out project.
Like most other utilities SAPP, ZESA face
challenges in bridging the gap between electricity
supply and demand. The Company is therefore
implementing various demand side management
strategies aimed at efficiently utilising the
available power supplies

One of the strategies being vigorously pursued is the promotion of the use of CFLs, commonly known as energy savers.
For many years domestic and commercial lighting has been
dominated by the use of incandescent light bulbs which are
known to be energy inefficient. For this reason, these bulbs
are increasingly being replaced by more energy efficient light
sources such as CFLs and Light Emitting Diodes (LEDs). In
view of the supply challenges in the SAPP region, there is no
faster and cheaper way of bringing about an improvement in
electrical power supplies than the adoption and use of energy
savers. ZESA estimates that if the CFLs roll out project is implemented as planned, the utility will save no less than
180MW of power during the evening peak period.
Learning from the experiences of other utilities in the SAPP
region such as Eskom, Botswana Power Corporation (BPC)
and Nampower, ZESA aims at replacing nearly 5.5 million
incandescent lamps with energy savers. It is however, a
known fact that the downside of these energy savers is the
presence of small amounts of mercury in these lamps
(averaging between 3 and 5mg/lamp). While this is a small
volume, the large number of CFLs to be installed entails that
the combined volume of mercury being brought into the country is significant. There is therefore need to put in place
measures to avoid or minimise mercury contamination in the
environment when the energy savers are finally disposed at
the end of their life span

Project Implementation Flow Chart
Plans for effective management of environmental and social
issues likely to arise from the implementation of the project
started at an early stage. The project was deemed by the Environmental Management Agency (EMA) to be a prescribed
activity, meaning that it could not proceed to the implementation phase before a full scale environmental and social impact
assessment study was undertaken and approved in terms of
the Environmental Management Act (Chapter 20:27). This
was duly complied with, and the EIA study went a long way in
identifying the key issues requiring close monitoring during
project implementation. Apart from this, the Agency required
an upfront appraisal of ZESA’s plans with regards to the management of both incandescent lamp waste and subsequently
mercury contaminated CFL waste. A waste management plan
for both the incandescent lamp waste and CFL waste was
produced .
and endorsed by EMA while the EIA study was underway.
The key to the production of an effective waste management
plan was to understand the processes involved in the roll out
which is summarised in figure 1 below
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Table 1 showing the anticipated volumes of waste from the 5 biggest cities in the country

CITY

NUMBER OF CUSTOMERS

ESTIMATED NUMBER OF INCANDESCENT BULBS

ESTIMATED
WEIGHT OF
WASTE TO BE
GENERATED
(Tons)

Harare

257,000

2056000

61.6

Chitungwiza

127,358

1018864

30.5

Bulawayo

122,531

980248

29.4

Gweru

26,607

212 856

6.3

Mutare

24,438

195504

5.8

Masvingo

12,576

100608

3.0

Consultations with the local authorities revealed that while they are able to avail the required disposal space, they do
not have budgets to prepare the sites for disposing the waste. The sites will be excavated and lined appropriately to
prevent lead contamination. This requires ZESA to assist the local authorities to prepare the disposal sites.
Generation and Disposal of CFL Waste
The presence of mercury in CFLs qualifies any waste from them as hazardous. The fact that urban centres in the country do not have
suitable disposal facilities for hazardous waste means that ZESA had to devise alternative means of handling such waste. Potentially,
some CFLs will break during the roll out phase. Such breakages need to be taken care of to reduce risk of mercury poisoning. Temporary CFLs disposal drums (Plate 1) have been procured and will be located at each participating ZESA area depot country wide.
These drums have a small opening on the side where people can drop in broken CFLs but will not be able to take out anything already inside. The drums will be used as temporary CFL storage facilities during the roll out.

Management of the CFLs Waste Going Forward
An important point to note is the fact that CFLs for the project have a life span of 5 years. ZESA anticipates that
these CFLs will only start failing as from the 4thyear following the roll out. Towards the end of the 3rd year, the
temporary disposal drums will be made available in strategic sites in residential areas and shopping malls in all urban
centres to enable ZESA customers to dispose spent and broken CFLs in their areas. The challenges associated with
this arrangement have been noted and will be the subject of discussion with local authorities during and after the roll
out.
Going forward, ZESA acknowledges the fact that the management of all waste generated in urban areas by
residents of such urban areas is the mandate of the local authorities themselves. In terms of the country’s
Environmental Management Act (Chapter 20:27), every local authority is required to have disposal facilities for both
general waste and hazardous waste. ZESA expects the local authorities to have complied with this legal requirement
within the life span of the CFLs installed during the roll out. The utility thus hopes that by the time most of the CFLs
will start failing, there will be suitable disposal infrastructure to handle hazardous waste in general and the CFL waste
in particular.

