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TOWARDS A ROBUST SOCIETY

1. APPLYING THE METHOD
The robustness method has been applied in three areas in Buffalo
City Municipality in order to see the function of the method and to
compare the robustness of different types of residential areas. Each
area represents a speciﬁc residential area; an informal, formal and a
rural/traditional area. In this anlysis the informal area is represented by
Duncan Village Proper and Amalinda as the formal area. Both areas are
located in East London. KwaDikidikana is located in the rural between
Dimbaza and King William’s Town and represents the rural/traditional
residential area.
The method has been applied according to the booklet Robustness at
a neighbourhood level compiled by the Expert Group for Security in
Administration, New Construction and Rebuilding (established by the
former Swedish Agency for Civil Emergency Planning, ÖCB). Following
sub-stages are included in the robustness analysis for Duncan Village
Proper, Amalinda and KwaDikidikana:
▪
▪
▪
▪
▪

Description of the neighbourhood
Vulnerability assessment of the neighbourhood
Vulnerability assessment with risk matrix
Evaluation of the neighbourhood’s robustness
Measures for increasing the robustness

Prioritisation of measures requires more economical investigations and
discussions in a larger extent, thus the last step has not been conducted
in this report.
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2. DESCRIPTION OF THE
NEIGHBOURHOOD
The description of the neighbourhood presents basic facts that are
unique to Duncan Village Proper, Amalinda and KwaDikidikana and.
The purpose with a description is to give an overall picture of the area,
including social status and demographics, which later shall provide
basis for the assessment of the robustness. The description should
also include a comparison with a reference neighbourhood or municipal
averages. Most of the information and statistics has been collected from
the South Africa Census 1996 and 2001 and Quality of Life Survey26.
Facts included in the description of the neighbourhood are:
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

Demarcation of area
History
Urban structure
Residential structure
Demographics
Social conditions
Social service
Technical support
Tenure
Statistical compilation

The areas will be analysed separately. To identify the area each area
has been marked with a colour strip as guidance for the reader.

Duncan Village Proper

Amalinda

KwaDikidikana
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Map 5. Location of Duncan Village Proper in Buffalo City.
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Map 4. Duncan Village Proper residential area (foto by Swedesurvey AB).
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The demarcation (map 4) for the study area,
Duncan Village Proper, are outlined by the
Ziphunzana Bypass (M3) in the north and
Douglas Smit highway in the south, which
both join at the intersection in the east. The
Amalinda stream forms the west demarcation
of the area.

Duncan Village Proper

Demarcation of Duncan Village Proper
Duncan Village Proper is one of many sectors
that form Duncan Village, a large township
(322 Ha) located northwest of East London’s
Central Business District (CBD) and south to
the second study area Amalinda.
Amalinda

Duncan Village
Proper

DUNCAN VILLAGE
East London
CBD

Map 6. Location of Duncan Village Proper in East London.

49

Duncan Village Proper

TOWARDS A ROBUST SOCIETY

History
Duncan Village is a low-income residential area with over 100 000 people living
there. Service and infrastructural facilities are minimal and the densities are
extremely high, being in excess of 2500 people per hectare in some areas.27
The ﬁrst black people started to settle there in 1871, and in 1923 the ﬁrst
township layout was completed and the residents erected at the same year the
ﬁrst wood and iron houses. Duncan Village was during that time known as
the East Bank Location. Subsequent to the Thornton Commission of 1937 a
new housing estate, providing leasehold tenure, was opened in the area by Sir
Patrick Duncan in 1941. He named it Duncan Village and the entire East Bank
Location would in time come to be known as Duncan Village. The housing
development start to take on and the same year East London Municipality built
the ﬁrst single brick units in Duncan Village.
During the 1950’s Duncan Village was affected by the new apartheid legislation,
introduced by the Nationalist Party, which was a relocation program. The
relocation policy included mass removals and inﬂux control of non-white
people. People were forcibly removed to new locations in resettlement camps,
what became the townships. In 1955 a decision was made to disestablish
Duncan Village and move the residents to Mdantsane, South Africa’s second
largest township. Since the abolishment of the apartheid’s relocation programs
and inﬂux control people started to move back to Duncan Village and settled on
any piece of land available, which has resulted into one of the largest informal
areas in East London.28

Urban structure
Duncan Village Proper is located on an undulating landscape with slopes on
the north and west side, which basically has formed the urban structure. The
terrain is covered with a typical clay-rich soil and the vegetation in the area is
very sparse. There is an absence of park and public spaces. The only green area
nearby Duncan Village Proper is the old cemetery between Fitchett road and
the Amalinda River, which is used for cultivation. In the north runs the trafﬁc
route Ziphunzana (M3) and in the south of Duncan Village Proper is Douglas
Smit Highway, a main/local road that connects Duncan Village Proper with
the City. Douglas Smit Highway is also the only connection to Duncan Village
Proper, which feeds the local roads. The local roads are a mixture of organised
paved streets with sidewalks, but fades out in organic shaped gravelled roads,
which are mainly formed by the informal settlements. The formal houses have
a more homogeneous structure. The layout of Duncan Village Proper in general
is basic structure in a grid pattern, but brakes up in the more informal areas
where the shacks are built in a random matter and in close proximity.

Pic 3. A local road in the more formal
area of Duncan Village Proper.
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Pic 4. The old cemetary, which today is a
fertile green area.
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Map 7. Urban and residential strucuture in Duncan Village Proper.
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Residential structure
Duncan Village Proper is a very dense area
with a mix of formal and informal settlements.
Most of the land has been claimed by dwellings,
leaving no space for parks or public spaces.
Even backyards, slopes, down to the ﬂood
lines are occupied by shacks, due to the lack of
land available and the increase of population.
Around 90% of the dwellings consist of
shacks and 10% are houses in variable sizes
and conditions, but are nearly over-shadowed
by shacks. The informal dwellings are built
in close proximity of each other with little or
no space between them, covering a large area.
Many of the shacks are in poor conditions
and are basically made of materials such
as cardboard, timber, plastic, paper and
corrugated metals. The average shack size
is 16 m2. The formal houses are made out of
more sustainable materials, such as brick.

Pic 5. Shacks on the slope facing west (Section A-A in map 7).

Pic 6. Street in the informal area.
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Pic 7. A simple shack in Duncan Village Proper.

Pic 8. A better ﬁnanced shack
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Duncan Village Proper

Pic 9. Organised formal houses along the paved road.

Pic 10. A typical formal house in the area.

Pic 11. Semidetached house.
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Demographics
Currently there is no ofﬁcial or accurate number of how many people are
living in Duncan Village Proper. In this study the population number has been
estimated to 14 800 (± 500)29. 99% of residents are black Africans. The total
population has from 1996 to 2001 been reduced with 30%. One reason to the
declining population is the governmental subsidies given to people living in
shacks. Great efforts have been made to lessen the density in these areas. The
predominant age group 30-49 years old closed followed by the age group 519.30 Together they constitute over 55% of the population. 26% are 20-29
years, which is a big difference, compared to rest of Buffalo City. Duncan
Village Proper has a fairly high percentage of children but a very low share of
elder, 65 and older. Duncan Village Proper has a number of temporary residents
that commute between Mdantsane and Duncan Village. These people work in
East London and live mainly in shacks during the weekdays and on weekends
they turn back home to Mdantsane. Data on how many commuters there are in
Duncan Village Proper is unknown.

Social conditions
Duncan Village Proper is a very preserved area and segmented from East
London, although it is part of the city. The major problems in Duncan Village
Proper are the high poverty rates and high shares of unemployment; nearly
69% were unemployed in 2001. The employment rate has during the period
1996 to 2001 dropped with nearly 48%. In 1996 46% were employed and in
2001 only 31% of the labour force was employed. The labour force during that
period has been reduced with nearly 21%. The income wages in Duncan Village
Proper are very low. 46% of the households have no household income, 11%
earn R4800 or less, 20% have an annual income between R4800 – R9600 and
18% have an annual income of R9700 or higher.31 Due to income problems it
is usual that children from young ages start working to support their families.
From the age of 15 children can be working full time.
The harsh conditions in Duncan Village Proper with low income wages, high
share of unemployment and poverty are conducive to criminality and violence.
Crime is generally a large problem in these areas. The general opinion is that
roughly 60% feel fairly safe or very safe during daytime. 40% feel a bit unsafe
or very unsafe at daytime. At night time 64% feel more unsafe. Only 3,5%
feel very safe. 13% feel fairly safe at night time. The general perception is
that people living in informal areas are more likely than in other areas to be
victims of violent crime. The most usual crime activities are property and
violent crime.32
In 2001 83% of the people over 20 years hade some sort of an education level,
only 14% gone to Grade 12 or higher. The number of people with an education
level has dropped signiﬁcantly with 24% between 1996 and 2001. People with
no schooling have increased with 32%.33

Pic 12. Some of the younger residents in Duncan Village Proper.
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Duncan Village Proper

Social Service
There are a countless number of informal markets, so called spazas, in the area,
located in strategic places where a lot of people move around, e.g. in street
corners, near the clinic, inside shacks etc. A lot of the informal services are
located near Douglas Smit Highway, such as commuter transport, car repairs,
shackpanel builders, hairdressers, traders selling vegetables, fruit and meat, etc
where activity is high during daytime. A few formal stores are located in the
area where the people can purchase fuel such as parafﬁn and gas.
The formal business centre is located on the outskirts of Duncan Village, but
close to the residential area of Duncan Village Proper. The business centre
contains a few minor shops, undertakers and a private Doctor. However there
is not much of activity in the centre and is more a parking place for junk cars
and other refuse than what it is meant for. The close distance to East London’s
central business district, approximately 3 km, makes it accessible for the
residents to get to the larger markets in the City.
The common transport mode is walking or travelling with public transportation.
Duncan Village Proper has public transportation connected to the area mainly
via Douglas Smit highway. Ownership of cars is not that large as in more
formal residential areas such as Amalinda. The estimated ownership of cars is
4 per 1000 people in Duncan Village Proper.

Pic 13. The business centre.

Other services in the Duncan Village Proper are the two Christian churches, St
Peters Church (Gompo) and the Baptist Church. Health care in Duncan Village
Proper consists of the Ndende Clinic located in the centre of the area, which is
open during working times ﬁve days a week. Services and suitable houses for
elders and disabled are very limited. One Primary school is located in Duncan
Village Proper, Masakhe Primary school and there are also two crèche for the
younger children.

Pic 14. A rare assesst of both car and garage.
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Technical support
The water service in Duncan Village Proper is connected to the municipal
water network. The water network in the area is however in poor condition
with mains 50 years old or older and the water supply is also in some areas
inadequate. The majority collect their water from community standpipes. Very
few households in Duncan Village Proper are electriﬁed, although there is
an electric network providing the area with electricity. The reason is mainly
because the people cannot afford an installation or the payment of electricity.
Hardly any shacks are electriﬁed, due to poor economy, although some shacks
may have electricity but are usually illegally connected with lethal installations
made by amateurs. It often results in accidents and ﬁres. Fuels such as candles,
ﬁrewood, gas and parafﬁn are more commonly used in shack households.34
According to the Quality of Life Survey, made by the Institute for Social and
Economic Research (ISER), formal houses in these areas that are electriﬁed
use both electricity and parafﬁn as energy source. Electricity is mainly used
for lighting and entertainment, such as televisions and radio, while parafﬁn is
used for cooking and heating. Duncan Village has a drainage system connected
mainly to the formal houses and the public toilets. In the informal areas pit
latrines are used or the public sanitation facilities, while formal houses have
their own ﬂush toilets.

Tenure
A majority of informal dwellers live in areas where they pay no rental at all.
Informal “backyard dwellers” pay a small rent to the owner of the property. All
the formal houses are private owned. A majority of the formal dwellings have
been fully paid off others are still paying off a bond.

Pic 16. Informal dwellers on the slopes. The Ziphunzana (M3) in the background.

Pic 14. A new type of waterpump.
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Pic 15. ”Toilet City”. Public toilets.
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Duncan Village Proper

Map 8. Service in Duncan Village Proper.
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Statistical compilation for Amalinda
The statistics are taken from the ofﬁcial South Africa census 1996 and 2001.Currently there are no accurate or ofﬁcial statistics available for Duncan Village
Proper. The particular statistics shown in the tables are statistics for Ward number 27 Duncan Village , which covers only a part of Duncan Village Proper.
Therefore these are only used as indicators to show the general situation in this area.

Duncan Village Proper

Buffalo City

Area

Estimated area: 0,55 km

Area of Buffalo City Municipality: 2521 km2

Number of
residents

Estimated to 14 800 people
About 15,4% of the population live in Duncan Village and Buffalo
Flats.

Estimated population in Buffalo City Municipality 888000. Roughly 3%
of the population in East London lives in Duncan Village Proper.

Urban
structure

Centre structure
The Business centre (local centre), 2 km to City centre

The Central Business District, Buffalo street and Oxford street, consist
of major shops, ofﬁces, thereby making it the centre for commerce.

Trafﬁc structure
Trafﬁc route Ziphunzana Bypass (M3) in the north, Douglas Smit
Highway in the south, the only connection, which feeds the local
roads in the area. The local roads are asphalt or gravelled and the
size varies from wide to narrow.

Duncan Village Proper is fairly accessible from Douglas Smit Highway.
Heavy trafﬁc is located outside Duncan Village on the M3. Good
connection with public transportation. Poor distribution of cycling roads
to the City centre.

Dwelling type
Formal: 11% (492 houses)
Informal: 89% (4124 shacks)
Average shack size: 16,1 m2

Duncan Village (including Duncan Village Proper) is one of the highest
density areas where especially shacks are built in very close proximity.
Duncan Village Proper has a low distribution of formal houses. No
distribution of ﬂats or other forms of dwellings.

Housing

2

Tenure: Private owned, rental through private persons, acquired
via Government subsidy. A majority of informal dwellers pay no
rental.
Average household size: 3,2
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The average household size is just under the average household size in
Buffalo City, which is four.
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Buffalo City

Population

Population group
Africans: 99,7%
Coloured: 0,2%

The population in Duncan Village Proper is dominant by black
Africans, only a few coloured are settled in the area. Can be considered
as a very segregated.

Gender (2001)
Males: 48%
Females: 52%

Women are the dominating gender in Duncan Village Proper. The
gender split is almost the same as average Buffalo City, which is 47%
male and 53% female (PRU Rhodes University 2000).

Age groups (1996)
People 20 – 64 years: 60%
Children 0 – 14 years: 27%
Pensioners 65 – : 2%

The total population in Duncan Village Proper has from 1996 to 2001
dropped with 30%.

Fig 5.

Fig 6.

Duncan Village Proper

Duncan Village Proper

A comparison of the age structure between Duncan Village Proper and The diagram (ﬁg 6.) shows that there are big difference of the age
structure between Duncan Village Proper and Buffalo City. Duncan
Duncan Village shows that the age groups are almost identical.
Village Proper has a higher share of 30-49 years, but a low number of
elders from 65 or older compared to Buffalo City.
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Duncan Village Proper
Labour force and income (2001)
Social
conditions Number of employed: 31%
Number of unemployed: 69%
Labour force 15 – 64 years represents 66% of the population
Average annual income: R6000
Level of education (2001)
People over 20 years with education of some sort: 83%
No schooling: 17%
Some Primary: 22%
Complete primary: 10%
Secondary: 37,5%
Grade 12: 11,5%
Higher: 2%
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Buffalo City
In Buffalo City 47% of the total population was employed and 53%
unemployed in 2001. The number of unemployed in Buffalo City
has increased considerably in ﬁve years with 35%. Employment
has dropped with 13%. Number of employed in Duncan Village
Proper has been reduced with nearly 48 % from 1996 to 2001. The
unemployment has only increased with 2%. Duncan Village Proper
has compared to Buffalo City a larger percentage of labour force. The
labour force in Buffalo City was estimated 42% in 2001.

Fig 7.

Fig 8.

People with no schooling have dropped a few percent in ﬁve years.
The most signiﬁcant change are the higher education levels, especially
grade 12 has increased.

Duncan Village Proper has a higher share of people with no education
level and a high percentage of people that only partly ﬁnished
primary. People with an education from Grade 12 or higher is under
the average in Duncan Village Proper compared to Buffalo City.
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Political distribution (1996)
ACDP (African Christian Democratic Party): 1,9%
ANC (African National Congress): 95,4%
DA (Democratic Alliance): 0,9%
IFP (Inkatha Freedom Party): 0,1%
PAC (Pan African Congress): 0,4%
UDM (United Democratic Movement): 1,2%
Services:
Informal markets (Spazas), Business centre
Health facility: Gompo A Ndende Clinic
School: Masakhe Primary School
Child-care: 2 Crèches
Elder-care: None
Religious facilities: 3 Churches; St Peters Church, Baptist Church,
Methodist Church
Focal points: Water pumps, public transportation points, informal
markets, Community hall, Cultural centre, Church

Duncan Village Proper

Duncan Village Proper

Buffalo City
ANC has 74 councillors of 89 hence a strong majority in Buffalo
City. The Democratic Alliance (DA) has 11 councillors. ANC has
a strong majority in Duncan Village Proper, which is similar to
KwaDikidikana were almost 94% voted on ANC.

Duncan Village Proper has moderate service distribution. Only
amenities such as library, bank, post ofﬁce, entertainment, retail stores
can be found in the City centre. Has a fairly good service of public
transportation, but is mainly concentrated to Douglas Smit Highway.
No larger public service in the area.
Has generally a low level a car ownership compared to the municipal
average.

Cars per 1000 residents: 4
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Amalinda
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Map 10. Location of Amalinda in Buffalo City.

Map 9. Amalinda residetial area (foto by Swedesurvey AB).
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Amalinda

Demarcation of Amalinda
Amalinda is located in the hilly landscape
north of Duncan Village and northwest of
East London’s CBD. The study area has been
demarcated by the Amalinda River in the
south and Fitchett road in the east. The north
part is demarcated mainly by the McBeath
road, followed by the outline of the wetlands
in the north-east of Amalinda. The western
demarcation consists of Kemps road, Virginia
road and Jennings road which ties up with
McBeath road. The study area is comparatively
to the Amalinda postal service district, which
the demarcation is mainly based on.

Amalinda

Duncan Village
Proper

DUNCAN VILLAGE
East London
CBD

Map 11. Location of Amalinda in East London.
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History
Amalinda is an old farming area, which started to develop as a residential in the
beginning of 1900. Today there are a few farms left with cattle and agriculture.
Amalinda is still continuing to expand and more houses are currently being
built in the area.

Urban Structure
Amalinda is one of the larger formal residential areas in East London, located
on a hilly landscape with spots of vegetation. The southern part of Amalinda
is surrounded by the Amalinda River, running from the Amalinda Dam down
to Duncan Village. The main approach to Amalinda is through the two main
roads, M4 and M5, which both run through the centre of Amalinda and feeds
the local roads. The Business centre is located on the M4, also called Amalinda
main road. The roads are generally paved and have sidewalks on one side or
both. Amalinda is a densely built-up area with a basic grid pattern that is very
strict. The houses are dived up into small homogeneous residential clusters
with large properties. Many of the clusters are surrounded by roads, which is
a result of the grid pattern. The affect of this can be more trafﬁc in some areas
than others and less car-free areas. A few parks are also located in the area.

Pic 17. Some of the present farmland in Amalinda.

Pic 18 and 19. Large green areas in Amalinda.
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Pic 20. Local road in Amalinda.

Pic 21. A small housing complex.

Demographics
There are approximately 5000 living in Amalinda with a mixed population. The
predominant population group is white, which represent 57% of the population
in Amalinda. The next biggest group is black Africans that constitute 36%. Other
population groups are Coloured with 5% and Asian/Indian 2%. According to
the statistics the population has grown with several percent from 1996 to 2001.
The two largest age groups are people between 30-49 years and 5-19 years.
They constitute roughly 30% respectively 26% of the population. Children
between 0-5 years are the smallest age group only constituting 7%.35
Social conditions
The social climate in Amalinda has an anonymous neighbourhood character
where many houses are for example concealed behind high walls or fences
with sometimes barbed wire. A common picture is also signs with armed
response and dogs barking in the front yard. The conclusion is that many are
afraid of property crime, which is the most common crime activity in these
kinds of areas. A survey shows that the general opinion in formal areas, such
as Amalinda, is that over 90% feel very safe or fairly safe at daytime while at
nigh time roughly 45% feel very safe or fairly safe. 34% feel a bit unsafe and
22% feel very unsafe at night.36
Nearly 48% of the population in Amalinda constitutes the labour force, which
has increased with 9% since 1996. The employment rate is estimated to 88%
and around 12% are unemployed. The unemployment in Amalinda has from
1996 to 2001increased with 78% and the employment rate has only increased
with 4,5%. Amalinda is a middle class area where the average annual household
income lies between R38400 – R76800, which is above the average annual
income in Buffalo City. The education level in Amalinda is considerably
high. Only 1,5% do not have any kind of schooling. Over 56% of people with
schooling hade an education level from Grade 12 or higher.

Pic 22. A view depicting the bloc of ﬂats in the background.
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Residential structures
The residential houses in the area consist mainly of solitary houses with one or
two ﬂoors. The property size varies from 1200 m2 to 1400 m2. Many have large
gardens and swimming pools in their backyard. The houses are mostly made
of brick with roughcast on the fronting and are very ﬁrm. Amalinda have also
a small housing complex, terrace houses and several ﬂats, most of them placed
along Amalinda main road.

Amalinda
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Social Service
Amalinda has a local business centre with a wide supply of services, which
is mainly concentrated to Amalinda main road. The kind of service found
here are shops, retail stores, car sales, petrol stations, restaurants and larger
supermarkets. The main business centre is easy to access for the residents.
Alternative to the local business centre is the City centre, which is roughly
5 km or the Vincent shopping mall, with a distance of 2,5 km. Amalinda is
serviced with public transportation, such as bus and mini taxies. However
they have irregular time schedules and the access of the transport mode is
relatively low due many use there own car. The area has one primary school
(Crewe Primary), a few crèches and three churches. There are also sport ﬁelds
and a school (McClelland School) for handicapped children in connection to
Amalinda. The nearest clinic and hospital is the Braelyn clinic in Braelyn and
Frere Hospital, in northern Southernwood. Amalinda also has service ﬂats for
elders.

Pic 23. Shops in Amalinda business centre.

Pic 24. Amalinda main road.

Pic 25. Larger supermarkets in Amalinda.

Pic 26. An informal market outside the
supermarket.

Technical support
Amalinda is a fully serviced area with electricity, water and drainage. All the
houses are directly supplied with municipal water and connected to a municipal
sewerage system. The electricity is provided by the municipal electricity service
or Eskom. The standards can be compared to the European standards.
Tenure
The properties and houses are private owned if not rented from a private person
or a Housing Association. A majority of the houses have been fully paid off or
still being paid by paying of a bond. Only a few percent have acquired their
property trough Government subsidy.37
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Amalinda

Map 12. Service in Amalinda.
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Statistical compilation for Amalinda
The statistics are taken from the ofﬁcial South Africa census 1996 and 2001.Currently there are no accurate or ofﬁcial statistics available for Amalinda. The
particular statistics shown in the tables are statistics for Ward number 29 Amalinda, which covers not just Amalinda but a larger area. Therefore these are only
used as indicators to show the general situation in this area.

Amalinda

Buffalo City

Area

Estimated area: 3,7 km2

Area of Buffalo City Municipality: 2521 km2
Amalinda constitutes roughly 0,002% of Buffalo City Municipality

Number of
residents

Estimated to 5000 people

Estimated population in Buffalo City Municipality 888 000.

Urban
structure

Vincent shopping mall has a wide service with different amenities, such
Centre structure
Local business centre located along Amalinda Main road. 2,5 km to as restaurants, entertainment, shops etc and is in walking distans. The
Vincent Shopping mall and 5 km to City centre.
Central Business District, Buffalo street and Oxford street, consist of
major shops, ofﬁces, thereby making it the centre for commerce.
Trafﬁc structure
Good trafﬁc access to Amalinda via main roads, however there are no
The roads a structured in a grid pattern. The two main roads feed
cycling roads and has a poor access of crossings along Amalinda main
the local roads.
road for pedestrians.
Dwelling type
Formal: 100%
Amalinda is a moderate middle class area with houses in varies sizes,
Houses: 98%
which makes it affordable even for low wage earners. Amalinda offers
Flats: 1,5%
different residents that ﬁt families, singles, younger people and elders.
Terrace houses:0,5 %

Housing

Tenure: Private owned, rental through private persons or Housing
Association, acquired via Government subsidy
Average household size: 3
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The average household size is just under the average household size in
Buffalo City, which is four.
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Amalinda
Population group
Asian/Indian: 2% Black Africans: 36%
Coloured: 5% White: 57%
Gender
Males: 46%
Females: 54%

Amalinda has a very mixed population compared to Duncan Village
Proper and KwaDikidikana.

Amalinda

Population

Buffalo City

The female gender is the dominating group and just above the municipal
average. The general gender split in Buffalo City is 47% male and 53%
female (PRU Rhodes University 2000).

Age structure (1996)
Children 0 – 14 years: 24%
People 20 – 64 years: 59%
Pensioners 65 – : 8%

Fig 7.

Fig 8.

Amalinda has a lower number of children between 0-19 years than
the average Buffalo City. 30-49 years is the largest age group as
well as 50-64 years. Amalinda also have a higher share of elders
living in the area.

The diagram (ﬁg 8.)gives clear view of the different age structures
between the study areas. The biggest difference is the age group 519 years where Duncan Village Proper and Amalinda have the same
percentage while KwaDikidikana has a much higher percentage.
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Amalinda

Buffalo City

Labour force and income (2001)
Social
conditions Number of employed: 88%
Number of unemployed: 12%
Labour force 15 – 64 years represents 48% of the population
Average annual income: Roughly R60000

The employment lies way above the average (47%) in Buffalo City
and the other study areas. The number of employed have since 1996
to 2001 increased with 4%. Number of unemployed has also increased
with 78% from 1996 to 2001, which is above the average in Buffalo
City. The unemployment in Buffalo City increased with 35% from
1996 to 2001.

Level of education (2001)
People over 20 years with education of some sort: 98,5%
No schooling: 1,5%
Some Primary: 3%
Complete primary: 2%
Secondary: 37%
Grade 12: 36,5%
Higher: 20%

Fig 9.

People with no schooling has dropped from 1996 to 2001 with little
more than 0,5%. Education of higher levels has during the same period
increased signiﬁcantly.
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The estimated percentage of people over 20 years with an education
level was in 2001 89% in Buffalo City (ﬁg 10). Amalinda has
compared to Buffalo City very low percentage people with no
schooling and is above average with people having an education level
Grade 12 or higher. A conclusion is that many are better educated in
Amalinda than in Duncan Village Proper and KwaDikidikana as well
as the average Buffalo City.

Fig 10.
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Amalinda

Buffalo City

Services:
2 Supermarkets, several shops and retail stores, restaurants.
Health facility: None
School: Crewe Primary School
Child-care: 2 Crèches
Elder-care: 1
Religious facilities: 2 Churches
Focal points: Business Centre
Other
Cars per 1000 residents: 231

Amalinda

Political distribution (1996)
ACDP (African Christian Democratic Party): 18,7%
ANC (African National Congress): 33,4%
DA (Democratic Alliance): 63,2%
IFP (Inkatha Freedom Party): 0%
PAC (Pan African Congress): 0,1%
UDM (United Democratic Movement): 0,6%

The people have a strong support for the Democratic Alliance in
Amalinda. The Democratic Alliance are the second strongest in
Buffalo City, but has only 11 of the 89 councillor posts.

Amalinda has a high level of amenities compared to Duncan Village
Proper and KwaDikidikana. Has a fairly good public transportation.
Residents can also patronise the Vincent shopping mall, only 2,5 km
from Amalinda.
Amalinda has also a greater car ownership than the other study areas.
Has a higher percentage in using their car for transportation compared
to Duncan Village Proper and KwaDikidikana.
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KwaDikidikana

2.4 KwaDikidikana

Map 14. KwaDikidikana in Buffalo City.

Regional road R63
Map 13. KwaDikidikana residential area (foto by Swedesurvey AB).
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History
KwaDikidikana is a little village secluded in
the rural, on traditional Xhosa territory owned
by a Xhosa tribal leader. The people still
holds on to their traditional Xhosa culture and
farming which has been their life support for
generations. KwaDikidikana is today one of
many small sized villages that form the ward
number 9 Dikidikana.

KwaDikidikana

Demarcation of KwaDikidikana
KwaDikidikana is located in the northwest
part of Buffalo City on the R63 between King
William’s Town and Dimbaza. The study area
in this case is deﬁned by a natural demarcation
that forms the village.

KwaDikdikana
Dimbaza

King
William’s
Town

Map 15. Location of KwaDikidikana compared to King William’s Town.
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Urban structure
The size of KwaDikidikana is 0,74 km2 and is situated on a ﬂat landscape close
to the hills of Mnggesha. The terrain is mainly clay-rich soil with vegetation
consisting of mostly grassland. The structure of KwaDikdikana is shaped in a
typical grid pattern where the land-lots are divided into fairly equal sizes. The
small roads in the village are all gravelled most of them in poor conditions
with huge potholes. The only entrance into the village is from the regional road
R63.

Residential structures
KwaDikidikana is a very sparsely-populated area with fairly large land-lots
with possibilities for gardening and crop-growing. The residential structures
vary from traditional houses to small house units and shacks. A majority are
living in house units. The traditional houses and the house units are mainly
made out of dried mud blocks with thin corrugated ruffs, which easily can be
damaged in difﬁcult wind conditions.

Pic 28. KwaDikidikana from the south.

Pic 27. Mnggesha hills.

Pic 29. The entrance to KwaDikidikana from the R63. Pic 30. Poor road conditions in the area.
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Pic 31. A traditional Xhosa hut.

Pic 32. House with a cattle pen (kraal).

Social conditions
The overall view of the social environment in KwaDikidikana is considered
more united and secure compared to Duncan Village Proper and Amalinda.
The village has a local committee. Residents in these kinds of areas normally
feel very safe at day time, but less safe at night time. The general perception
is that criminality is lower in traditional areas than in informal areas such as
Duncan Village. Criminal activities in KwaDikidikana are mostly property
crime.40 Vandalism of the public phones and the school occurs occasionally.
Unemployment is still a large problem in these areas. The labour force in 1996
consisted only of 24% of the population in Dikidikana and in 2001 the labour
force had gone down to 24%. The employment rate was in 1996 estimated to
43%, which went down to 35% in 2001. The unemployment rate increased
from 57% to 65%. The labour force has from 1996 to 2001 changed with 14%.
A little more than 34% of the households have no annual income at all. Around
31% have an annual income between R4800 – R9600. People over 20 years
with an education level represented year 2001 54% of the population and have
increased since 1996. 41

Pic 33. Shack with large property.

Pic 34. House with water tank.
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Demographics
There are no ofﬁcial statistics on how many people living in KwaDikidikana,
but have been estimated to 700-800 people38, all black Africans of Xhosa
origin. The overall view for Dikidikana is that the total population has from
1996 to 2001 dropped with almost 8%, which indicates that many have moved
into the larger urban areas. According to the census over 40% are between 5-19
years and is the largest age group. The smallest age group is people between
65 or older and represents 7% in Dikidikana. However, in KwaDikidikana the
smallest age group is people between 50-64 years representing 8%. 39

KwaDikidikana
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Social service
KwaDikidikana lacks of social service
due to the very isolated location. The
only spaza in the village supplies with
staple food, such as ﬂower, sugar, rice,
eggs and bread. Several times a local
market is held in the village. Nearest
shops and markets are in Dimbaza and
King William’s Town. However many
prefer going to King William’s Town
Pic 35. Inside the local spaza.
where the offering of amenities are
larger than in Dimbaza. The area is not
serviced by any public transportation
such as bus or mini taxies, which can
be a problem for many that have no
car.
The only established service in
KwaDikidikana is the primary school
and the church. No kind of childcare exists in the area. The youngest
children are taken care of a group of Pic 36. The local church.
women in the village. Nearest clinic for
the locals is the Mdingi clinic located
5 km from KwaDikidikana. It is 6 km
to the clinic in Dimbaza and 10 km
the Greg Hospital in King William’s
Town.

Pic 37. The primary school.

76

Technical support
The technical support in KwaDikidikana
is considered to be good. The area
is supplied with both electricity and
municipal water, however, only
electricity is provided directly to the
households. Water is collected from
the communal standpipes that cover
to a radius of around 100 families.42
Sanitation facilities in the households
Pic 38. The community standpipe.
consist of pit latrines. Around 99%
of the households have electricity,
which normally is prepaid, although
many still use parafﬁn for cooking.
The village does not have any access
to any kind of drainage system, which
in long-term can be an environmental
problem.
Tenure
All the properties in KwaDikidikana
are tribal tenure thus they are settled on Pic 39. Electricity network in the village.
tribal land. In some cases the property
might be rented from private persons.

Pic 40. A basic pit latrine that is secluded.
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KwaDikidikana

Map 16. Service in KwaDikidikana.
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Statistical compilation for KwaDikidikana
The statistics are taken from the ofﬁcial South Africa census 1996 and 2001. Currently there are no accurate or ofﬁcial statistics available for KwaDikidikana.
The particular statistics shown in the tables are statistics for Ward number 9 Dikidikana, which covers not just KwaDikidikana but a larger area. Therefore these
are only used as indicators to show the general situation in this area.

KwaDikidikana

Buffalo City

Area

Estimated area: 0,74 km

Area of Buffalo City Municipality: 2521 km2

Number of
residents

Estimated to 800 people

Estimated population in Buffalo City Municipality 888 000.

Urban
structure

Centre structure
No business centre or local centre. Nearest business centre is in
Dimbaza, 6 km from KwaDikidikana. Around 10 km to King
William’s Town, which is the closest City centre.

King William’s Town is the northern Central Business District in
Buffalo City. Has major shops, ofﬁces, markets etc.

2

Trafﬁc structure
KwaDikidikana has no particular trafﬁc structure. All roads are
gravelled. The entrance to the village is from the regional road R63.
Housing

Dwelling type
Formal: 70%
Informal: 6%
Traditional: 23%
Other: 1%
Tenure: Tribal tenure or rental
Average household size: 4
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Dimbaza has a small business centre with shops, doctor, undertakers
etc.
None of the external services are in walking distance. No public
transportation service connected to the KwaDikidikana.
The percentage for formal and traditional houses is also larger than
in Buffalo City where only 63% consists of formal houses and 8% of
traditional houses. However the household size in KwaDikidikana is
larger than the average household size in Buffalo City.
KwaDikidikana has a good distribution of formal and traditional
houses compared to Duncan Village Proper where the majority of
residential structures are informal. Only a small percentage consists
of shacks in KwaDikidikana.
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Population

Population group
Black Africans: 100%
Gender
Males: 47%
Females: 53%
Age structure (1996)
Children 0 – 14 years: 38%
People 20 – 64 years: 43%
Pensioners 65 – : 10%

Fig 11.

The diagram of the age groups between Dikidikana and
KwaDikidikana shows that they have a proportional similarity. The
only difference is that KwaDikidikana has a larger number of people
over 65 than in the rest of Dikidikana.

Buffalo City

KwaDikidikana

KwaDikidikana

KwaDikidikana is very segregated with only one population group.
In KwaDikidikana the female constitute the dominant group similar
to the other study areas. Has the same gender split as the average
Buffalo City, 47% male and 53% female .

Fig 12.

The difference of the age groups between KwaDikidikana and
Buffalo City vary considerably. The age group 5-19 years in
KwaDikidikana has a larger percentage than in Buffalo City.
Although Buffalo City has higher percentage in the age group 20-64
years than in KwaDikidikana, but has a lower percentage of children
and pensioners.
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KwaDikidikana
Social
conditions

Labour force and income (2001)
Number of employed: 35%
Number of unemployed: 65%
Labour force 15 – 64 years represents 24% of the population
Average annual income: Roughly R5000
Level of education (2001)
People over 20 years with education of some sort: 82%
No schooling: 18%
Some Primary: 18%
Complete primary: 10%
Secondary: 36%
Grade 12: 14%
Higher: 4%
The diagram shows that people with an education from grade 12 or
higher has increased in 2001. People with a complete primary or some
primary education have on the other hand decreased since 1996.

Fig 13.

80

Buffalo City
The employment in Buffalo City was in 2001 47% and has gone
down with 13% since 1996. The employment in Dikidikana is much
lower than the average in Buffalo City and has a larger unemployment
percentage. In year 2001 53% were estimated to be unemployed in
buffalo City. Dikidikana represented 1,3% of the total labour force in
Buffalo City year 2001. The average annual income is way below the
average income in Buffalo City.
The estimated percentage of people over 20 years with an education
level was in 2001 89% in Buffalo City. The number of people with no
schooling in percentage is larger in Dikidikana compared to Amalinda
and the average in Buffalo City, but almost equal to Duncan Village
Proper,. The percentage with people with a higher education level
than secondary is also larger in Buffalo City compared to Dikidikana.
A problem is that local authorities are not responsible for providing
with education services, which is a reason that many fall behind.

Fig 14.
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Political distribution (1996)
ACDP (African Christian Democratic Party): 0,5%
ANC (African National Congress): 93,5%
DA (Democratic Alliance): 1,5%
IFP (Inkatha Freedom Party): 0,2%
PAC (Pan African Congress): 3,7%
UDM (United Democratic Movement): 0,6%
Services
Shops: 1 Spaza
Health facility: None
School: KwaDikidikana Primary School
Child-care: None
Elder-care: None
Focal points: Church, community stands

Buffalo City

KwaDikidikana

KwaDikidikana

The African National Congress has strong majority in Dikidikana with
94% of the votes, which also has a strong majority in Buffalo City
Municipality.

KwaDikidikana has compared to the urban areas a poor distribution
of services. The lack of public transportation makes it even harder to
access the services in King William’s Town and in Dimbaza.

Other
Cars per 1000 residents: 7

81

TOWARDS A ROBUST SOCIETY

3. VULNERABILITY ASSESSMENT OF
THE NEIGHBOURHOOD
The vulnerability assessment of the neighbourhood describes
weaknesses and risks that can affect the neighbourhood and its
residents, and the current capability of managing a crisis situation, such
as power failure or social unrest. In order to get a better overview of the
neighbourhood’s vulnerability, a comparison with municipal averages or
a reference neighbourhood can provide a basis for an overall vulnerability
assessment. The risks that can occur are compiled by using the ÖCBchecklist with some add (See annexure A). Following areas have been
assessed:
▪
▪
▪
▪

Individual security
Essential supplies
Essential functions
Long-term risks

The risk assessments are basically assessed, regarding to the possible
risks that could appear in the neighbourhood, with so-called “worst
case” scenarios, e.g. a long-term disruption of water supply. The risk
assessments have been discussed on the basis of:
▪
▪
▪
▪
▪
▪

Risk objects – Where risk/damage can occur
Risk types – Type of damage that can occur
Area of damage – What will be affected, e.g. people/property/
environment/buildings
Type of consequence – For example physical damage to the
neighbourhood, environmental damages and
Probability/frequency – The possibility of the risk appearing. How
often the risk will occur
Risk factors – Factors that can increase the risks

Compilation of the risk assessments are presented in annexure B for
respective study areas.
82

Example of a risk assessment:
Risk objects

The whole area, mainly among shacks

Risk types

Self-ignition, explosion, arson

Area of damage

Dwellings, people can get burned, smoke
injuries and damage
The high density of shacks can cause a
chain reaction of ﬁre
Extremely high

Type of consequence
Probability/frequency

People use parafﬁn stoves, candles, open
ﬁres, sparks from an electricity short-circuit,
combustible material, no ﬁre extinguishers,
no ﬁre alarms, poor road access for rescue
service

Risk factors

The assessment is then valuated into probability and consequence
grading. The probability is assessed in the scale: (1) very low, (2) low,
(3) moderate, (4) large and (5) very large. The consequences are
assessed correspondingly in the scale: (1) small, (2) light, (3) large, (4)
very large and (5) catastrophic.
Example of values of a risk assessment:
Probability

4

Consequence

3
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3.1 Individual security
Vulnerability against the individual security can be certain events that can
occur suddenly and affect the individual person or a speciﬁc group of people,
such as external threats. Examples of the individual vulnerability are trafﬁc
accidents, ﬁres, crime and emissions from hazardous substance.
There will always be a threat against the individual, but in order to meet these
forms of vulnerability and reduce the consequences, the society has developed
systems such as ambulance, rescue services and the police.
Building structure, infrastructure, social conditions and the environment are
other examples that have an impact on the individual security. Robustness for
individual security can be measured in terms of turnout time, i.e. how long it
takes for help to arrive.
Vulnerability assessment for individual security has been assessed in:
▪
▪
▪
▪
▪
▪

Hazardous emissions from trafﬁc
Radioactive fallout
Personal injuries, Accidents
Crime
Fire hazard
Natural hazard
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3.1.1 Hazardous emissions from trafﬁc
Dangerous goods
Dangerous goods is a concept for substances and products characterised as
very hazardous, meaning that it could harm environment, property and humans
if not handled and transported properly. Dangerous goods can be anything
from explosive products, gas, and chemicals with ﬁre risk to poisonous and
contagious or corrosive substances.43
The present situation is that most of the dangerous goods are being transported
on the national roads N2 and N6, the regional roads, R72 and R63 and on all the
main roads in East London. An unknown amount of dangerous goods is also
transported on the railway, where one of the destination points is the oil depot
in Westbank. Many of the main roads, for example M4 and M5 (Amalinda) go
through residential areas where many houses are close to the roads. Several
incidents, over the last years, have occurred with dangerous goods involved.
The most common accidents are collision with other vehicles. Many dangerous
situations that sometimes lead to accidents are caused by improperly secured
cargo or overloaded trucks travelling with high speed on narrow roads.
The municipality has currently insufﬁcient information on what kind of
substance and amount of dangerous goods being transported on roads and
railways. Currently there are no regulations on which roads that can be used for
transporting dangerous goods and there have neither been any investigations on
alternative routes or suggestions to safety distances. An incident can practically
happen anywhere in the municipality and could have devastating consequences,
especially in residential areas or in the city of East London, where the trafﬁc of
dangerous goods is extremely high. The lack of information and unregulated
routes increases the vulnerability for the whole municipality.
Comparing to Swedish regulations set by the Swedish Board of Housing,
Building and Planning (Boverket), a 200 metre wide safety zone, á 100 metre
safety distance from the centre of the road on both sides, would be established
along roads where transportation of dangerous goods occur. The safety distance
is used for protecting residents, property and sensitive environment from
hazards such as dangerous goods and petrol stations.
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Settlements within that zone are considered to be exposed to a larger risk than
others and the consequences could be catastrophic. Many settlements along
the current transport routes in Buffalo City are within that safety distance and
are daily exposed to unnecessary risks. The same thing is for petrol station
where the recommended safety distance for petrol stations is 50 metre radius
to existing residential buildings. Current preparedness in the municipality is
a Hazmat Plan describing procedures and measures that should be taken in a
dangerous goods accident and events involving other hazardous substances.
Both East London Fire brigade and King William’s Town Fire Brigade are
equipped with a Hazmat team.
Trafﬁc pollution
Exhaust fumes from motor trafﬁc consist of carbon dioxide (CO), nitrogen
oxide (NOx) and hydrocarbons (HC). The local trafﬁc can contribute to
environmental problems and severe health affects to the people living in trafﬁc
dense areas. People are also exposed to noise pollution, which increases both
health and environmental risks. Noise causes distress, headaches and other
illnesses. Noise pollution and the size of emission depend on various factors
such as number of vehicles, speed, pavement, technical standard and age of the
vehicles. With trafﬁc comes also
A large amount of the carbon monoxide (CO) in Buffalo City comes mainly
from the exhaust of cars and coal-ﬁred industries. Diesel-driven vehicles are
also very common, especially larger vehicles, e.g. trucks, pick-ups, city jeeps
that consume a lot of fuel. A lot of vehicles in trafﬁc do not comply with the
new legislation that regulates the amount of exhaust a vehicle is aloud to let
out. It is common to see trucks, mini taxies and cars emitting black clouds of
hazardous exhaust. Some cars do not even have catalytic converters and emits
hazardous exhaust. There have been no measurements on emissions of carbon
monoxide or other hydrocarbons in Buffalo City.
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Measures of suggestion

Dangerous goods
Duncan Village Proper is situated near the Ziphunzana Bypass (M3), which is
one of the main routes used for industrial and commercial transport to industrial
areas, e.g. Wilsonia and Braelynn. There is a high frequency of dangerous
goods being transported per day on the M3, but there is no data of volume or
what substances are carried.

▪

Current threats can be reduced with preparedness measures and social
planning. A proposition is ﬁrst to do a more detailed risk analysis
and an investigation on volumes and substances being transported on
Ziphunzana/M3.

▪

Investigation of Alternative routes for transport of dangerous goods.

The probability of an accident occurring on Ziphunzana is moderate to high.
High speed and a heavy trafﬁc can increase the risk of an accident involving
dangerous goods. The allowed speed limit on the Ziphunzana Bypass is 70
km/h but is very much exceeded by vehicles travelling 80-90 km/h. Many
settlements along Ziphunzana Bypass are within the 200 metre safety zone
(See Map 17). Consequences of an accident with dangerous goods can be
severe to the residents, depending on volume and substances being spread
out. Hazardous substance can also affect soil, groundwater and surface water,
which in the end can damage the drinking water. Settlements close to the petrol
station in Duncan Village Proper are currently within safe distance (See map
17).

▪

Better monitoring, regulations and control of both trafﬁc and transport of
dangerous goods.

▪

Preparedness in neighbourhood: Installation of a local alarm system.

Duncan Village Proper

Vulnerability in Duncan Village Proper

Risk assessment Duncan Village Proper
Risk

Accident with dangerous goods on
Ziphunzana Bypass

Probability

4

Consequence

3
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Map 17. Buildings and settlements within the yellow ﬁeld are currently vulnerable.
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Duncan Village Proper

Vulnerability in Duncan Village Proper
Trafﬁc pollution
The trafﬁc on Ziphunzana Bypass (M3) and Douglas Smit Highway, which is
one of the main routes to Duncan Village, are the main causes of the hazardous
trafﬁc emissions in Duncan Village Proper. The Ziphunzana Bypass is heavily
trafﬁcked by taxies, cars and heavy transportation vehicles. Over 5000 vehicles
travel per day. Douglas Smit Highway is mostly trafﬁcked by mini taxies. Many
of the vehicles in Duncan Village Proper are in bad conditions and emitting
hazardous exhaust.
Some parts of Duncan Village Proper are situated close to Ziphunzana Bypass
(M3) and Douglas Smit Highway and are more exposed to trafﬁc pollution
than others within the area. Most of the houses and shacks do not have
proper installed ventilation systems and therefore exposed to different type of
hazardous emissions. Shacks along the main road and Douglas Smit Highway
are especially exposed due the lack of ventilation systems and proper dwellings.
Although the embankment can have some reducing effect along Ziphunzana
Bypass, but other than that does not exist.
Trafﬁc pollution can be considered as a long-term health risk. The probability
of the whole neighbourhood being affected is, with the current trafﬁc situation,
considered moderate, but high in the areas along side with Ziphunzana
Bypass and Douglas Smit Highway. Consequences are today large, but will
eventually have an even larger affect on people’s health as well as on their
future generations.

Pic 41. Settlements close to the Ziphunzana main road.

Measures of suggestion
▪

Reducing emissions from trafﬁc is a social planning measure. A longterm measure is reducing car trafﬁc with alternative transportation modes
by improving public transport, road structures for bicycling and walking.
Promote car-pooling and car-pools.

▪

Physical measures: Embankment/barriers protecting the neighbour-hood
from trafﬁc and noise pollution. Planting vegetation/trees can reduce, and
on some levels, purify emission from trafﬁc.

Risk assessment Duncan Village Proper
Risk

Trafﬁc pollution

Probability

4

Consequence

3
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Amalinda

Vulnerability in Amalinda
Dangerous goods
Transport of dangerous goods can be seen daily on the M4 (Amalinda main
road) and M5, which both go through central Amalinda. Amalinda main road
is an extensive road with two lanes in each direction and runs straight through
the Amalinda business centre. It is one of the busiest streets in Amalinda,
especially during daytime. Several petrol stations are located mainly along
Amalinda main road. Many of the petrol stations are surrounded by residential
building.
The probability of a trafﬁc accident on the main road is high. Exceeded speed
limits and carelessness in crossing the streets is one of the biggest problems
in trafﬁc. A lot of pedestrians walk over the road, practically from anywhere
because of the lack of crossings for pedestrians. An accident with dangerous
goods could cause major consequences in the residential areas near the roads,
depending on the volume and substance being carried. A large number of
houses are within the distance of 100 metres (See map 18), which could have
fatal consequences caused by a serious event. There are also ﬁve petrol stations
in the Amalinda area, which are time to time reﬁlled by tank lorries. Many
of the residential building are within the 50 metre safety distance (See map
18). An explosion or a leakage of fuel, could cause severe consequences to
property-owners and individuals.
Risk assessment Amalinda
Risk

Accident with dangerous goods
Accident in petrol station

Probability

4

Consequence

4
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Pic 42. One of many petrol stations in Amalinda.

Measures of suggestion
▪

Current threats can be reduced with preparedness measures and social
planning. A risk analysis and investigation of volumes and substances
being transported through Amalinda, and alternative routes for transport
of dangerous goods should be ﬁrst priority.

▪

Rerouting transport of dangerous goods away from residential areas.

▪

Preparedness in neighbourhood: Installation of a local alarm system,
ventilation systems.

▪

Better monitoring, regulations and control of transport of dangerous
goods.
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Amalinda

Map 18. Buildings and settlements within the yellow and orange ﬁlelds are currently vulnerable.
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Amalinda

Vulnerability in Amalinda
Trafﬁc pollution
The trafﬁc is mainly concentrated in the business centre on Amalinda main
road (M4) and the M5 and is heavy trafﬁcked at daytime. More than 10 000
vehicles drive on Amalinda Main road (M4) per day. The trafﬁc consists mainly
of cars, but also of commercial and industrial transport. There is a fare amount
of green areas and vegetation along the roads that can have reducing effect of
the trafﬁc pollution. The allowed speed limit on the M4 and the M5 is 60 km/h
but is constantly exceeded, which conduces partly to trafﬁc pollution. Houses
located near the main roads are more exposed to trafﬁc pollution than other
houses. Heavy trafﬁc passing through daily and constant noise pollution will
evidently affect the health situations if not already.

Pic 44. The heavy trafﬁc on Amalinda main road.

Measures of suggestion
Pic 43. A discoloured wall
near the Amalinda main road.
It indicates the large emissions
casued by the heavy trafﬁc.

▪

Investigation of the level of emissions in Amalinda.

▪

Reducing emissions from trafﬁc is a social planning measure.
Alternative transportation modes must be prioritised, such as public
transport, bicycling and walking.

▪

Physical measures: Walls and barriers protecting dwellings near the main
roads from noise and trafﬁc pollution. Planting vegetation/trees along
the main roads, which can reduce, and on some levels, purify emission
from trafﬁc.

Risk assessment Amalinda
Risk

Trafﬁc pollution

Probability

3

Consequence

3
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Vulnerability in KwaDikidikana

Risk assessment of KwaDikidikana
Risk

Accident with dangerous goods

Probability

3

Consequence

1

Measures of suggestion
▪

Investigation of volumes and substances being transported on R63.

▪

Preparedness measures: Installing a local alarm system.

Risk assessment KwaDikidikana
Risk

Trafﬁc pollution

Probability

2

Consequence

2

Measures of suggestion
▪

Investigation of the level of emissions in KwaDikidikana.

▪

Physical measures: Walls and barriers protecting dwellings near the main
roads from noise and trafﬁc pollution. Planting vegetation/trees along
the main roads, which can reduce, and on some levels, purify emission
from trafﬁc.

91

KwaDikidikana

Dangerous goods
KwaDikidikana is situated close to the regional road R63, which runs between
Dimbaza and King William’s Town. The R63 has also a considerable amount
of dangerous goods being transported on the road, although there is no data
on frequency, quantity or what substance being carried. The residential area is
considered to be outside the risk zone. Several minor incidents with dangerous
goods involved have occurred on the R63 and near KwaDikidikana, but without
any consequences to the area. KwaDikidikana is however, less vulnerable to a
dangerous goods incident, compared to Duncan Village Proper and Amalinda.
High speed and the fair amount of trafﬁc can increase the probability of an
accident, but will still not have any larger consequences to the area, unless
more dwellings are erected near the road, within the safety distance.

Trafﬁc pollution
The trafﬁc on the R63 is relatively low, compared to the trafﬁc in the other study
areas. Measurements on the amount of the hazardous trafﬁc emission should be
done, in order to see the level of pollution affecting the area. KwaDikidikana
is currently not exposed to any larger trafﬁc pollution that would affect the
village, considering to the amount of trafﬁc and the location out in the open.

3.1.2 Radioactive fallout
South Africa has Africa’s only nuclear power station located in Koeberg, 25
km northwest of Capetown and is owned by the South African energy company
Eskom. Koeberg has a pressurised water reactor (PWR) design and is ranked
among the safest of the world’s top-ranking PWR’s of its vintage. The nuclear
power station is currently Eskom’s most reliable power station and vital for
grid stability in the Cape. Another reactor is planned to be built some time in
the future.

Amalinda

Duncan Village Proper

TOWARDS A ROBUST SOCIETY

Vulnerability in Buffalo City, Duncan Village Proper,
Amalinda and KwaDikidikana
The distance between Koeberg and East London is over a 1000 km (See map
19, which excludes the areas from being affected directly by radioactive fallout,
but there is a possibility that radioactive dust could reach the municipality by
wind and would therefore be exposed indirectly by radioactive fallout. The
nuclear reactor has a number of safety barriers and is highly monitored and
controlled 24 hours a day by skilled staff. The probability of nuclear meltdown
is estimated 1 in 100 000 years.44 Consequences for Buffalo City are considered
to minor because of the distance.

KwaDikidikana

Risk assessment for Duncan Village Proper,
Amalinda and KwaDikidikana
Risk

Radioactive fallout

Probability

1

Consequence

1

Measures of suggestion
▪
Koeberg

Map 19. The location of Koeberg compared to East London.
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Preparedness measures could be installing alarms and inform the
residents how to act when the alarm is sounded can increase
the preparedness measures for radioactive emissions as well as for
all types of hazardous emissions.
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3.1.3 Personal injuries, Accidents
Medical service and health care in Buffalo City
Buffalo City has a number of public health facilities spread across the
municipality. Primary health care is provided by all facilities, such as clinics
and hospitals. Clinics and mobile services also provide ﬁrst care level, but only
on certain days. The municipality medical service and health care consist of
44 ﬁxed clinics, 13 mobile clinics, 1 AIDS Training and Information Centre, 1
community health centre and 1 day hospital. Most of the services run ﬁve days
a week. There is currently a critical shortage of staff serving the municipal
health care facilities. The patient ratio per day is currently ± 60 per nurse.
The lack of staff and a lack of continuity in services after hours and during
weekends cause inadequate primary health care service. Poor condition of
roads in both urban and rural areas contributes also to poor service delivery,
such as ambulance service. 45
There are also a number of private hospitals and clinics and a number of
voluntary agencies working with health and safety issues in the municipality,
for example the Red Cross and St John Ambulance. Theses agencies train
people in ﬁrst aid and home based care. The St John Ambulance can in
emergencies provide with extra ambulances when required. The municipality
has an emergency plan for different types of crises. Schools and church halls
have been identiﬁed as emergency accommodations in event of crises. Even
school and sports ﬁelds can be used where tents can be erected.46

Emergency and rescue services
The police, ﬁre and ambulance have different emergency numbers with their
own emergency service centres. Response time within the urban areas are
normally better than in the rural, due many of the emergency services are
located within the urban areas, East London and King William’s Town. Data
on response time or turnout time for Buffalo City and the study areas was not
available for this analysis.
The health situation
There are no statistics on reported injuries or fatalities per annum. But there is
a high rate of personal injuries caused by trafﬁc, ﬁre, crime and occasionally
by natural hazards (e.g. ﬂoods). Other factors that are currently impacting on
health are HIV/AIDS, epidemic diseases related to land, air and water pollution,
unsafe methods relating to traditional practices such as circumcision and ritual
slaughtering. People living in informal areas, townships and rural areas are
most vulnerable and exposed to epidemics, pollution, ﬁre, crime and trafﬁc
accidents. Poverty, unemployment and the lack of resources, infrastructure and
knowledge are also factors that contribute to the deteriorated health condition
and should not be excluded.
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Vulnerability in Duncan Village Proper

Vulnerability in Amalinda

The municipality has several day clinics in the Duncan Village area that can
provide primary health care (See map 20). One of the clinics is located in
Duncan Village Proper, Ndende Clinic. The clinics are municipal owned, except
for one that is run by the Red Cross. These are opened during working hours,
ﬁve days a week. Frere Hospital is the closest hospital for emergencies, only
a few kilometres from Duncan Village Proper. Duncan Village Community
Health Centre is also available during day hours.

Amalinda is a middle class residential area, meaning that many afford a medical
insurance and private health care. The residents also have access to free primary
health care. Nearest hospital is Frere Hospital. The vulnerability in Amalinda
is considered low. Emergency services are in a close distance and can normally
respond quickly to emergencies. Existing medical facilities in the nearby are
considered as sufﬁcient to the residential needs. Trafﬁc accidents are relatively
very high on Amalinda main road. The main road generally lacks of crossings
for pedestrians and is more or less like a large barrier splitting the business
centre in two. Shops and stores are located on both sides and crossing the road
is currently putting many pedestrians at risk. Most accidents have occurred on
Amalinda main road, many with fatal outcome.

A majority the people living in Duncan Village Proper do not have any medical
insurance and are totally dependent on the free medical service provided by
the province. Emergency responding is moderate to low. Reasons are mainly
because of the insufﬁcient service of ambulance service.
Trafﬁc accidents are common incidents that occur in Duncan Village Proper.
There have been a number of trafﬁc accidents within the area, involving
pedestrians and vehicles. Most fatal accidents occur on the Ziphunzana main
road.

Measures of suggestion
▪

Preparedness in Amalinda can basically be increased with measures, such
as offering training in ﬁrst aid, which several volunteer agencies offer to
the locals.

Measures of suggestion

▪

Physical measures are required to increase trafﬁc safety on Amalinda
main road. Speed should be reduced in the business centre area and better
crossings for pedestrians should be upgraded to increase trafﬁc safety for
both pedestrians and vehicle trafﬁckers.

▪

Serious trafﬁc accidents in the area should be carefully analysed.
Measures must then proceed with social planning, in order to counteract
shortcomings in the trafﬁc environment.

▪

A preparedness measure is people being offered training in ﬁrst aid, which
several volunteer agencies offer to the locals.

▪

Serious trafﬁc accidents in the area should be carefully analysed.
Measures must then proceed with social planning, in order to counteract
shortcomings in the trafﬁc environment.

▪

A long-term measure is to increase resources to medical service, health
care and emergency service is required, a measure that must be discussed
on a provincial level as well as on a municipal level.
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Duncan Village Proper

Amalinda

Map 20. Clinics and Hospitals in East London area.
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KwaDikidikana

Vulnerability in KwaDikidikana
The closest day clinic is the Mdingi clinic, which is 4,5 km from KwaDikidikana.
Other health care service they go to is the clinic in Dimbaza and Hospital in
King William’s Town for primary health care. In more serious situations the
residents must be taken to Frere Hospital. People living in KwaDikidikana have
to travel long distances for health care service. The lack of public transportation
can be a huge problem for many, which instead have to walk long distances.
As in Duncan Village Proper many do not afford a medical insurance and are
totally dependant on free medical services. KwaDikidikana is located near to
the regional road (R63), which makes the village easy to access, although,
access for emergency vehicles in the area can be more complicated, in order
to reach the houses, due to the many poor conditions of the graveled roads.
Response time for emergency vehicles to get to KwaDikidikana is unknown,
but is estimated to approximately 20 minutes.
Measures of suggestion
▪

Preparedness measure: Offer people training in ﬁrst aid, engage several
locals as home-safety representatives.

▪

Physical measures are required to increase trafﬁc safety for the people
in KwaDikidikana. Speed should be reduced outside the residential area
on R63 and a better passage for pedestrians and children to cross the
R63 is recommended.
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KwaDikidikana

Map 21. Clinics and Hospitals in King William’s Town area.
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3.1.4 Crime
Buffalo City has 30 police stations with respective policing precinct, serving
the municipality of which ﬁve are situated outside the jurisdiction of Buffalo
City. However these precincts have areas of operation within the municipality
boundary. The municipality’s law enforcement consists of the South African
Police Service (SAPS), East London City Police and the Trafﬁc Police Service.
The SAPS is the national police organisation that operates in all kind of law
enforcement all over the country. The SAPS have also educational programs
in schools and arrange events together with the pupils in order to engage the
youth against crime.47
The East London City Police is a municipal police service that works only with
city related service, mainly security in the city, and has limited power enforcing
municipal bylaws. The Trafﬁc Police in Buffalo City consist of the Provincial
Trafﬁc Service and the Buffalo City Trafﬁc Service that works with trafﬁc law
enforcement. The Provincial Trafﬁc Service are mainly responsible for trafﬁc
control and trafﬁc law enforcement on the national roads in the province of
Eastern Cape, while the municipal Trafﬁc Service work within the municipal
borders.
The Police in Buffalo City have their own emergency number, 10111, which
go via the local police emergency service centre in Westbank. The police
priorities crime cases from one to three, where house break-in, murder, robbery
and trafﬁc are examples of priority 1 cases. The response time for Police, Fire
and Emergency Services is normally better within the urban areas of King
William’s Town and East London than in the rural areas. Access to emergency
service is very low in the rural areas, due to the long distance and with only a
few Police stations in the rural, and they are not always located on the transport
routes. Fire stations and ambulance service are all based in the urban areas and
have their own emergency lines.
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A combination of long distances and the lack of communication (e.g. telephones)
usually result in a considerable time delay, when responding to emergencies
in rural areas. This can sometimes have fatal consequences to the individual.
Another problem is the many false emergency calls. Around 70 % - 80 % of
all the emergency calls that go via the police are prank calls48, which make it
difﬁcult for the already strained police force to attend to real emergency, due
to the lack of manpower.49 Crime statistics were not available for the study
areas.
The level of service in Buffalo City, in respect of law enforcement is considered
to be far from adequate. Buffalo City’s law enforcement suffers of large staff
shortage, poor information systems, fragmented services and insufﬁcient
funding. The general perception of security and safety of citizens in the
municipality, is that many areas, such as disadvantaged townships and informal
areas suffers from socio-economic under-development, poverty, high share of
unemployment and under-developed social structure and infrastructure. Many
recreational and communal facilities are also either inadequate or in need of
proper maintenance.50
In many areas the low level of security and safety has contributed to a number
of private security companies, so called armed response. These operate mainly
in residential areas but also in public spaces and areas. The security companies
work closely together with the police and functions almost as a supplement
in areas where the police do not have enough resources. Current measures to
reduce crime in the Buffalo City are attempts of building collaborative networks
of Community forums in all Police Precincts, which is a cooperation between
the SAPS, ward committees and the residents in the police precinct.
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Duncan Village Proper is included in the precinct of Duncan Village/Buffalo
Flats Police Station, which provides a 24-hour full service. Crime is generally
a large problem in these areas and the crime rate in Duncan Village Proper is
considered high comparing to Amalinda and KwaDikidikana.51 Many people
feel unsafe walking in Duncan Village Proper during nighttimes than in daytime.
According to the Quality of Life Survey carried out in Buffalo City in 2001
the general opinion in informal areas is that roughly 60% of the residents feel
fairly safe or very safe during daytime. 40% feel a bit unsafe or very unsafe
at daytime. At nighttime 64% feel unsafe. Only 3,5% feel very safe. 13% feel
fairly safe at nighttime.
The general perception is that people living in informal areas are more likely
than in other areas to be victims of violent crime. Current conditions in Duncan
Village Proper are high share of unemployment, low income wages, poverty,
no mixed population and lack of proper housing, which affects the social
robustness and responsibility and increases criminal activities. The harsh
conditions can in many ways inﬂict people becoming criminals in order to just
survive. Lack of policing and security service is also a general reason for the
high crime rates in the municipality.
The physical environment has also an affect on the social conditions in Duncan
Village Proper. Most of the outer and physical environment can be considered
as unattractive, unsafe and insufﬁcient, meaning that there is a lack of e.g.
parks, green areas and social amenities. Another example is the large light
poles with a high luminosity lights, which today light up large areas in Duncan
Village. The large light poles were built during the apartheid period and were
economical measure to provide large areas with lighting. These may provide
the people with light during nighttimes, but are considered as very unattractive
and insufﬁcient in reducing crime.

Risk assessment Duncan Village Proper
Risk

Violent crime
Property crime
Vandalism

Probability

5

Consequence

4

Duncan Village Proper

Vulnerability in Duncan Village Proper

Measures of suggestion
▪

Measures for reducing the crime rate in Duncan Village Proper/Buffalo
City is very complex and cannot only be measured by local authorities
but have to be taken on a national level as well. Crime is a consequence
of e.g. low level of law enforcement, poverty and the lack of social
structure as ell as external alterations of e.g. economical, administrative
and social planning structures. Better resources for policing and service
are one of many requirements, needed in the municipalities.

▪

Preparedness in neighbourhood: Neighbourhood watch, Local
involvement and cooperation between schools, organisations,
community, parents and local authorities, increase the sense of ownership,
relationship, identity to make the residents take more responsibility.
Enforce the ideas with community policing forums.

▪

Physiacal measures requires careful social/spatial planning; upgrading
of environment and attractiveness - green areas, parks, better housing,
social service, socio-economic measures, maintenance of area and
existing facilities. better lightning, establish meeting places.
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Amalinda

Vulnerability in Amalinda
Amalinda is part of the Cambridge police precinct with normally a 24-hour
service delivery. The high level of crime and the low level of policing and
security service in the neighbourhood affect Amalinda as well. Crime is a
problem that many residents are concerned about in Amalinda, which is why
many have taken higher precaution by installing alarms and employing private
security companies, armed response, because of the lack of service delivery in
respect of policing and crime prevention.
The high precautions and security systems indicates that crime, especially
property crime, is a problem that most people are afraid of. The safety during
nighttimes is considered as moderate. The Quality of Life Survey shows that
the general opinion in formal areas, such as Amalinda, is that over 90% feel
very safe or fairly safe at daytime while at nigh time roughly 45% feel very
safe or fairly safe. 34% feel a bit unsafe and 22% feel very unsafe at night.
Insufﬁcient policing and service, low control of illegal settlement and poor
social conditions in neighbouring areas, such as Duncan Village can have large
impacts on the crime and safety in Amalinda. Increased crime in Amalinda
could lead to many moving out from the area, especially people with higher
income wages and white population, which would cause more segregation and
reduced social status and so forth.

Pic 45. A warning sign indicating the risk of car theft in the area.

Measure of suggestion
▪

Measures for reducing the risk of crime can be reduced with
Neighbourhood watch, local involvement and cooperation between
schools, organisations, community, parents and local authorities, in order
to increase the sense of ownership, relationship, identity to make the
residents take more responsibility.

▪

Physical measures: Spatial planning; upgrading of environment – green
areas, parks, better lightning, establish meeting places.

▪

Measures for reducing the crime rate in Amalinda requires better
resources for policing and service in the municipalities, which can only be
measured on the higher levels.

Risk assessment Amalinda
Risk

Violent crime
Property crime
Vandalism

Probability

3

Consequence

3
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Measures of suggestion

KwaDikidikana falls under the Dimbaza Police Station, which is located
little more than 6 km from village. Safety and security in area is considered
low, due to low policing and service in the area. The social conditions in
KwaDikidikana are in some ways better, than in Duncan Village Proper,
in terms of proper housing, tenure, relationship between the residents and
communal responsibility of the residential area. However, the area suffers also
of unemployment, poverty and insufﬁcient social service and infrastructure, as
in many other neighbouring areas.

▪

Measures for reducing crime in KwaDikidikana are basically same
requirements needed as in the other study areas. Neighbourhood
watch, local involvement and cooperation between schools,
organisations, community, parents and local authorities are important
measures to reach long-term and sustainable results.

▪

Physical measures require careful social/spatial planning in order to
increase the sense of ownership, relationship, identity to make the
residents take more responsibility. Examples are upgrading of
environment – better lightning, establish meeting places, service.

▪

Better policing and service prevention as well as strategies to reduce the
motivation of committing crime are long-term measures that must worked
out on the higher levels.

Risk assessment KwaDikidikana
Risk

Violent crime
Property crime
Vandalism

Probability

3

Consequence

3

KwaDikidikana

Vulnerability in KwaDikidikana
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3.1.5 Fire
Buffalo City has two main ﬁre stations; one situated in East London and one
in King William’s Town. The ﬁre stations are all equipped with a number of
high standard ﬁre-trucks and equipment. Nearest ﬁre station that responds
to emergencies in Duncan Village Proper and Amalinda is East London
Fire Brigade. The Fire Brigade in King William’s Town responds to ﬁres
in KwaDikidikana. The normal response time to Duncan Village Proper
is estimated 8 to 10 minutes, which is roughly the same for Amalinda. In
KwaDikidikana the response time is estimated 15 to 20 minutes.52
In many of the disadvantage areas the vulnerability to ﬁre is high, considering
to the high density of people, dwellings and the combustible building material
many dwellings are built of. Fire is one of the most common causes of personal
injuries in the informal areas and also one of the biggest threats. Fire and
smoke can cause considerable damage and injuries to individuals and property.
Common type of ﬁre hazards are grass ﬁres, short circuits in households igniting
combustible material, people using parafﬁn stoves and candles and open ﬁres.
Preparedness in terms of ﬁre alarms and ﬁre extinguishers are practically very
low in all sorts of households, informal as well as formal, which increases the
risks for serious incidents.
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Pic 46. Example of the devastation ﬁre can cause to a property-owner.
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Risk assessment Duncan Village Proper

The response time for Duncan Village Proper is estimated to be max ten
minutes. In 1995 Duncan Village Proper accounted for 49% of the ﬁres in all
the informal areas.53
Informal areas, such as Duncan Village Proper, are highly vulnerable to ﬁres
because of poor building materials and high density. Shacks are basically made
of anything that can be used for construction. Common building material for
shacks are wood, plywood, cardboard, newspaper, ﬂatten paint drums etc.54
These kinds of materials are highly combustible and can easily ignite and burn
rapidly, generate intense heat and heavy built-up of smoke. The high density
increases the spreading of ﬁre as well as the heat will get more intense. The
distance between shacks is often less than one meter in the high-density areas.
Ad jointed shacks that share the same walls are also very common. Access to
some of these shacks can sometimes be extremely difﬁcult and dangerous for
the ﬁre rescue when it has to be reached by foot.
There is also a lack of infrastructure in Duncan Village, which increases the
vulnerability. The roads are very narrow and sometimes in very poor conditions,
which reduces the access for vehicles of the Fire Brigades. The lack of ﬁre
hydrants in some areas requires long lines of hose that has to be run out, which
takes time. The reason why there are so few ﬁre hydrants in some areas is
because new shacks have been erected in areas where there should not be any.
Problems have sometimes occurred that people built their shacks on them.
The lack of knowledge regarding ﬁre and the procedure for ﬁre prevention
is a major problem. Poor communication, such as language barriers, lack of
phones, long distance to nearest telephone are in many cases the reason for
rescue and emergency services being delayed to encounter the ﬁre incidents.

Risk

Fire outbreak in a shack/House
Self ignition
Explosion
Arson

Probability

5

Consequence

5

Duncan Village Proper

Vulnerability in Duncan Village Proper

Measures of suggestion
▪

Preparedness in neighbourhood: Fire alarms and ﬁre extinguishers should
be installed in, e.g. public buildings and households (for those can afford
it).

▪

Information and education about ﬁre and how to act in an event, larger
control and regulations in the informal areas to insure people not settling
near ﬁre hydrants etc.

▪

Social/spatial planning should contribute to proper road structures, better
housing, and physical reconstruction of the area in terms of ﬁre safety.
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Vulnerability in Amalinda

Measures of suggestion

Both M4 and M5 contribute to the good access to Amalinda. The Response
time is estimated roughly to 10 minutes. Vulnerability for ﬁres to spread to
other buildings in Amalinda is compared to Duncan Village Proper very low,
due to the distance between houses, building construction, material etc. There
is a fairly low frequency of ﬁres occurring in Amalinda. Type of consequences
that could occur would be smoke and ﬁre damages/injuries, which could be
severe for individuals and property. Preparedness, for example the access of
ﬁre alarms, ﬁre extinguishers in households and sprinkler systems in public
facilities is usually very low. Petrol stations in the area can also present a threat
to certain residential buildings that are closer than 50 metres (see 18 map on
page 89). The probability of a explosion or a ﬁre outbreak in the petrol stations
is however low and safety precautions are considered to good.

▪

Preparedness in neighbourhood: Fire alarms and ﬁre extinguishers, e.g. in
households and public buildings.

▪

Information and education about ﬁre and how to act in an event.

▪

Sprinkler systems/alarms in public buildings. Fire alarms in certain
buildings, e.g. petrol stations, supermarkets, schools could be connected
directly to the Fire Brigade.

▪

Risk analysis of the petrol stations in the area should be considered.

Risk assessment of Amalinda
Risk

Fire outbreak in a House
Self ignition
Grass ﬁre
Forrest ﬁre
Arson
Explosion

Probability

2

Consequence

2
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Vulnerability in KwaDikidikana
KwaDikidikana

KwaDikidikana is located outside King William’s Town in the rural areas,
where large grassland surrounds the village. From May to August grass ﬁres
occurs quiet often in smaller scales. Dry winter months can also increase the
risk of grass ﬁres. In 2003 there had been six grass ﬁres outside KwaDikidikana,
but without any damage to people or property. Maximum response time to the
area is 20 minutes from King William’s Town and the Fire station has a team
on duty 24-hours a day. Poor road structures within the area can sometimes be
difﬁcult for the ﬁre vehicles to access and has to go by foot or go around, which
can be time delaying.
The low density between the dwellings makes the area less vulnerable for ﬁres
to spread. Most buildings are made out of dry mud-blocks or corrugated metal,
and in some cases the houses are built with wood. Other ﬁre hazards are open
ﬁres and parafﬁn stoves, which is commonly used for cooking and heating.
The preparedness in KwaDikidikana is very low in all buildings and lacks of
equipment for ﬁre prevention in all public buildings. Communication access
is also very low in the area. Two pay-phones (one out of order) and very few
households with telephone and cell phones are available in the village.
Risk assessment KwaDikidikana
Risk

Fire outbreak in shack/house/
Self ignition
Grass ﬁre
Arson

Probability

3

Consequence

2

Pic 47. The large green areas surrounding KwaDikidikana.

Measures of suggestion
▪

Preparedness in neighbourhood: Fire alarms and ﬁre extinguishers (e.g. in
public buildings).

▪

Because of the long response time preparedness can be increased by
establishing a local ﬁre-squad formed by volunteers, which would require
equipment and training. The risks and consequences could be reduced
signiﬁcantly.

▪

Better road structures, which is a measure in terms of social/spatial
planning.

105

TOWARDS A ROBUST SOCIETY

3.1.6 Natural hazards
Flooding
A ﬂood is a result of extreme precipitation, storm or tidal conditions and is
of all natural disasters the worst cause of fatalities and loss.55 Buffalo City
experience every year during the winter seasons heavy precipitation, which
occasionally causes serious drainage problems and ﬂooding. Buffalo City
has experienced several ﬂoods the past years. The worst ﬂoods ever to occur
in East London were in August 1970 and August 2002, both causing major
damage and many lives were lost in the ﬂoods. Whether it had been a 75 year
ﬂood or 100 year ﬂood has not yet been determined. Further investigations
needs to be done.
Strong winds
There have been several occasions in Buffalo City with severe wind conditions,
e.g. gale winds, hurricanes, tornados. The impacts from strong winds are usually
damaged buildings (roofs) and uprooting of trees, which may fall over power
and telephone lines. The worst incident recorded happened in April 1953 when
a tornado swept through East London and left 1200 people homeless.
Geological risks
Landslides may occur on slopes when the earth is disturbed by water
accumulation and development activities, i.e. settlements and deforestation.
Settlements built on steep slopes and on softer soils are considered to be most
at risk. In a new proposal, set by the municipality, slopes with an elevation
≤1:5 are considered as prohibited area for new development.56
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Pic 48. A damaged house, caused by strong wind conditions.
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Flooding
Two rivers, Amalinda and Umzonyana River, ﬂoat through the township Duncan
Village. Both were in August 2002 heavily ﬂooded, which killed several people
and caused severe damage to a lot shacks in the ﬂood areas. A total number of
155 shacks out of 656 in the ﬂood area were destroyed. A small part of Duncan
Village Proper is located near the Amalinda where several shacks have been
erected in the ﬂood lines. These shacks are considered to be in a risk zone
and could in an event of major ﬂood cause serious damage to both people and
property.

Geological risks
The slopes on the north and east side of Duncan Village Proper has the elevation
1:2, which is considered as a risk area for settlements, especially during heavy
rain periods when the risk for landslides can occur. The terrain has a typical
clay-rich soil and very little vegetation that binds the earth. Shacks are currently
blocking a lot of the natural storm water run-off, which increases the risk for
landslides.
Risk assessment Duncan Village

Risk assessment Duncan Village Proper
Risk

Flooding

Probability

4

Consequence

2

Strong winds
The informal settlements are generally very vulnerable to strong winds because
of the poor and fragile dwelling construction. A majority of the dwellings in
Duncan Village Proper consists of shacks. There is also infrastructure above
ground that can be damaged, such as electricity and telephone poles.
Risk assessment Duncan Village Proper
Risk

Strong winds

Probability

5

Consequence

3

Risk

Landslides

Probability

3

Consequence

3

General measures of suggestion
▪

A preparedness measure could be arranging wind-safety buildings (e.g.
churches, community hall) for community shelter.

▪

Investigation of hazardous areas should be presented with a spatial (landuse) planning to avoid hazardous areas, such as slopes and ﬂood lines
being used for settlement. Also requires better control and regulations as
well as close cooperation with residents, ward councillors and authorities
to avoid other people from settling in those areas.

▪

Physical measures is to build proper houses to withstand strong winds,
construct better foundations for housings on slopes, use hazardous areas
for cultivation or other activities in order to prevent people from settling
there. A last alternative is relocation of existing settlements in the slopes
and ﬂood lines.
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Amalinda

Vulnerability in Amalinda

Risk assessment Amalinda

Flooding
Part of the residential area in Amalinda is located near the Amalinda River,
which run down streams from the Amalinda dam all the way to Buffalo River.
Amalinda was not struck as hard as Duncan Village during the ﬂood in August
2002. Only a few houses were severely damaged. The risk of the whole area
being exposed to a ﬂood is relatively low.
Amalinda is also situated near the Amalinda dam. An analysis with the US
national Weather Service Program DAMBRK has estimated the passage of
a dambreak from the dam wall to Buffalo River, which is approximately 9
km downstream. A number of houses are currently within the dambreak ﬂood
lines and would be exposed to ﬂooding and the consequences would be severe
damage to the properties, although the probability of a dambreak is considered
to be very low, according to the dambreak survey.

Risk

Strong winds

Probability

4

Consequence

2

Geological risks
None of the dwellings in the residential area are considered to be exposed to
any geological risks of signiﬁcance.
Risk assessment Amalinda

Risk assessment of Amalinda

Risk

Landslides

Probability

1

Consequence

1

Risk

Flooding
Dambreak

General measures of suggestion

Probability

2

▪

Consequence

3

Strong winds
Most of the houses in Amalinda have a solid construction and are less vulnerable
to strong winds. However damage to roofs can occur. Most vulnerable in
Amalinda are infrastructure above ground such as electricity and telephone
poles. Damage to these could cause short disruption s to electricity supply and
telecommunication.
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▪
▪
▪
▪

Investigation of hazardous areas, spatial (land-use) planning to avoid
hazardous areas being used for settlement.
Monitoring water level in Amalinda River, weather forecasts and
informing the residents can mitigate the consequences of a ﬂooding, and
if necessary evacuate people living in the ﬂood zones.
Physical measures: Building embankments and in worst case relocating
existing settlements in the most hazardous ﬂood zones.
Arranging wind-safety buildings (e.g. churches) for community shelter
even in Amalinda.
Physical measures to mitigate the consequences of strong wind conditions
are planting windbreaks and digging down infrastructure that is above
ground, such as overhead line electricity, is however an expansive
measure.
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Vulnerability in KwaDikidikana

Risk assessment of KwaDikidikana

Risk assessment KwaDikidikana

Risk

Landslides

Risk

Flooding

Probability

1

Probability

1

Consequence

1

Consequence

1
General measures of suggestion

Strong winds
The houses in KwaDikidikana are a mixture of traditional huts to proper brick
houses. Mud-block houses are very common in the rural areas but can be very
fragile and vulnerable to strong wind, depending on the construction of the
house and quality of the dried mud-blocks. Common damage are roofs blown
off and demolished mud-block houses and shacks.

▪

A proposal is to do a more detailed investigation if there any hazardous
areas in KwaDikidikana in terms of ﬂooding risks and geological risks,
which should be included a spatial (land-use) planning, to avoid
hazardous areas being used for future settlement.

▪

A preparedness measure in events of strong winds is to arrange windsafety buildings (e.g. churches) for community shelter if necessary.

Risk assessment of KwaDikidikana

▪

Physical measures: planting windbreaks, better construction of houses,
e.g. improving better roof and wall construction. A long-term measure
is to dig down infrastructure that is above ground, such as overhead line
electricity, which is however an expansive measure.

Risk

Strong winds

Probability

5

Consequence

3
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Flooding
There are no streams of signiﬁcance in the area that expose a threat to the
neighbourhood. Neither are there any dams that can be of a threat.

Geological risks
None of the dwellings in the residential area are considered to be exposed to
any geological risks of signiﬁcance.
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3.2 Essential supplies
Water, electricity, food and heating are supplies that are vital for the society
and the individuals in order to survive. The water and electricity systems can
be highly vulnerable to events such as disruption, accidents, bad weather, and
sabotage, which could disable the whole neighbourhood or even municipality,
depending on the scale of the system. The power failures in Rom, September
2003 and in the USA, one moth before that, are examples of how vulnerable
the societies are.
Normally the society is prepared for events that can disturb the essential systems
with quick measures, without making it inconvenient for the residents in the
neighbourhood. If, however, the society is widely affected and its resources
are highly strained or completely destroyed, the consequences of long-term
absence of electricity, water or food supply could be disastrous for the society.
General measures to reduce the vulnerability are to complete with back-up
systems, distribution security and practical measures, e.g. local cultivation that
reduces the neighbourhood’s sensitivity for disruption.
Vulnerability assessment for essential supplies:
▪
▪
▪
▪

Drinking water
Provision
Electricity
Heating
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3.2.1 Drinking water
Around 80% - 90% of Buffalo City’s drinking water comes from the rivers
Kubuise, Buffalo and Nahoon, which form the Amatole Water System.
Approximately 67,6% of the population in Buffalo City Municipality are
serviced by the Amatole Water system. The raw water is stored in dams, which
after treatment feeds the urban areas within the municipal border. The main
dams in Buffalo City are Nahoon, Bridle Drift, Laing, Rooikrantz and Maden
Dam. Water may also be sourced from Wriggleswade Dam during drought
periods. Bridle Drift Dam and Maden Dam are the only two dams owned and
operated by the Buffalo City municipality, while the other dams are owned and
operated by the Amatola Water Board. A few percent of the drinking water comes
from ground water catchments, but mostly supply the rural areas, however the
quality and yield from the ground water tend to be variable.57 The quality of
surface water in the main catchments is deteriorating due to salinzation and
industrial and domestic efﬂuent contamination of river catchments, especially
along the Buffalo and Nahoon River Catchments.

The Upper, Middle and Lower Buffalo Water Supply Schemes are the main
water supply for Buffalo City, which mainly service the King William’s Town
– East London corridor. The Sandile and Amatola Water schemes supplies water
to consumers in the rural areas of Buffalo City, but also augments the water
supply to consumers within the Upper, Middle and Lower Buffalo Scheme.

Buffalo City’s water distribution consists of a complex system of several water
supply schemes, overlapping each other. The supply schemes are part of the
Amatola Water Resources System and which are basically made up of surface
water and ground water resources. Each scheme is managed by a different
authority, e.g. Amatole Water, Buffalo City Municipality, Amatole District
Municipality, which operate in the supply areas. In some areas there can be
two operators managing the water supply. The main water supply schemes that
supply Buffalo City Municipality are:
▪
▪
▪
▪
▪
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Upper Buffalo Water Supply Scheme
Middle Buffalo Water Supply Scheme
Lower Buffalo Water Supply Scheme
Sandile Regional Water Scheme
Amatola Water Supply Scheme

Map 22. The main supply schemes for Buffalo City.
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The major urban areas in Buffalo City (e.g. East London and King William’s
Town) have a good water infrastructure with well-developed puriﬁcation plants
and bulk water supply networks, however, many informal areas in the urban
areas have a poor water infrastructure and service or none at all. In Buffalo
City 75% of traditional African and informal African homes receive their water
from communal standpipes.58 16% of traditional African households have no
water service at all and collect their water from dams, rivers or streams. The
water consumption for one person in the rural areas is estimated to be 25 litres
per day and 200 litres per person a day for urban populations.

of water treatments and supply systems and the produced water, falls often
below the minimum quality or quantity standards set by the government. The
pump stations pump the water to the treatment works where it is treated and
then distributed to the water reservoirs which later gravity feeds the recipient
areas. The pump stations are equipped with an extra pump, in case of a failure.
These are totally dependant on electricity supply. The pump stations have no
electricity back up if an electrical failure would occur. The water reservoirs
can without new supplies maintain the areas up to 36 hours, which would be
enough time to repair eventual pipe damage.60

Water treatment works
There are a totally seven water treatment/puriﬁcation works in the municipality,
two of them owned by the municipality, Umzoniana Water Treatment Work
and King William’s Town Water Treatment Work. The Umzoniana Treatment
work supplies East London and 60% to the demand of Mdantsane and has a
capacity of 120 million litres per day. King William’s Town Treatment Work
has a capacity of 12 million litres per day and was recently upgraded. Both
treatment works are currently producing on average 110 million litres of
water per day.59 Many treatment works have currently the adequate treatment
capacity, but many of them will in short term need to be upgraded. The drinking
water from source and reservoir is daily monitored in municipal laboratory in
East London. The water quality is very high and can generally be drunk from
taps and used without further treatment.
Water distribution system
The municipally have a vast water network consisting of pipes, valves and
meters basically structured in a grid network in the recipient areas. However
the pipes etc are in a need of replacement, because of antiquated infrastructure.
Disruptions, such as damaged pipelines and leakage are the main causes for
disruptions. Most exposed are areas with older infrastructure. The water is
supplied in a single pipeline system that ring feeds the main urban areas. Most
residential areas are ring-fed, except the more disadvantaged areas, such as
informal areas and rural areas. The existing water facilities in the rural areas
are very much underdeveloped, with a lack

Pic 48. Buffalo River.
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Vulnerability in Duncan Village Proper
Duncan Village Proper is connected to the municipal water network, which is
one-way fed through a single pipeline into a grid network that covers the area.
The water is then mainly collected from the several communal standpipes. A
few of the formal dwellings have water supplied directly to the households.
Duncan Village Proper is very vulnerable if a disruption should occur in
the main supply system, considering that water is only one-way fed and has
only one main pipe connected to the area. A part of the pipeline is exposed
over the Amalinda stream, which could easily be damaged, for instants by
sabotage or strong water pressure from ﬂoods. A disruption such as broken
pipes, leakage or toxic substance entering the main pipe system could cause
great consequences to the people in Duncan Village Proper. The people are
highly dependent on the large-scale water system, which is their only water
distribution. Duncan Village Proper has no other water reserve other than the
municipal water distribution.

▪

Further risk/vulnerability analysis of the water supply to Duncan Village
Proper should be carried out to get a more detailed description of the
existing water network and the potentials of a water failure.

▪

Maintenance of the existing facilities and network is important. The
pumps distributing the water should have a local energy supply
(independent from the municipal grid) in case of an electricity failure.
The preparedness in the municipality can be improved by installing local
water reserves/storage in the municipality.

▪

It is also essential that the water resources, e.g. dams, reservoirs and
rivers are protected to secure the future needs. This must proceed with
careful social and spatial planning as well as with better monitoring,
regulation and control, in order to reduce pollution and other risks that
could inﬂict in threats to the water supplies.

Risk assessment of Duncan Village Proper
Risk

Lon-term disruption of water supply
Failure of water pumps
Pollution of drinking water

Probability

3

Consequence

4

Measures of suggestion
▪

114

It is essential that the people have a good water supply in Duncan
Village Proper. Without any water the consequences could be devastating
to the neighbourhood. Preparedness can always be increased by, for
example collecting rainwater, establish water storage, water tanks or a
local well in the area.

Pic 49. Pipeline distributing water to Duncan Village Proper.
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Vulnerability in Amalinda
Amalinda

The water distribution to Amalinda is ring-fed from several points, which
minimizes the area’s vulnerability if a disruption in the pipe system should
occur. Compared to Duncan Village Proper and KwaDikidikana water is
supplied directly into the households in Amalinda. Like Duncan Village Proper
Amalinda is dependant on the municipal water supply.
Short disruptions to the pipe system in the area happen frequently and affect
only one or few households. Common problems are leakage and damage caused
by civil contractors. Long-term disturbance, such as disruption of main pipe
supply, toxic substances entering the system or high levels of bacteria could
have larger consequences to the neighbourhood. Most of the water reservoirs
can supply water for normal consumption up to 36 hours without new supply,
which reduces the vulnerability in most areas if a disruption should occur in
the network between the treatment work and the reservoirs.
Amalinda has no local water supply or water reserves. If the neighbourhood
would be without water for a longer period or in a crisis situation the residents
would be able to cope by rationing of water resources, such as swimming pool
water and water from hot water geezers (20 litre tanks), which could supply the
people for several weeks.
Risk assessment of Amalinda
Risk

Long-term disruption of water supply
Failure of water pumps
Pollution of drinking water

Probability

2

Consequence

4

Pic 50. The Amalinda dam, which could in the future be used for local water supply.

Measures of suggestion
▪

Preparedness can always be increased by, for example collecting
rainwater, establish water storage, water tanks or a local well in the area.

▪

Restoring the Amalinda dam for water storage and local supply, requires
however sanitation, which can be very expansive.

▪

Maintenance of the existing facilities and network is important. The
pumps distributing the water should have a local energy supply
(independent from the municipal grid) in case of an electricity failure. The
preparedness in the municipality can be improved by installing local
water reserves/storage in the municipality.
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Vulnerability in KwaDikidikana

Measures of suggestion

KwaDikidikana receives its raw water from the Sandile Dam, part of the
Amatola Water System, and is later treated at the Sandlie Water Works. The
households in KwaDikidikana do not have individual water supply. Instead the
people have access to communal water to a radius of about 100 families. Water
to the standpipes is gravity fed from one source through a main pipe, which is
not ring-fed. The water supply in KwaDikidikana is managed by the Amatola
water service and does not go under Buffalo City’s jurisdiction.

▪

As in Duncan Village Proper it is essential that the people have a good
water supply in KwaDikidikana. Without any water the consequences
could be devastating to the neighbourhood. Preparedness can be increased
by, for example collecting rainwater, establish water storage, water tanks
or a local well in the area.

▪

Maintenance of the existing facilities and network is important. The
pumps distributing the water should have a local energy supply
(independent from the municipal grid) in case of an electricity failure. The
preparedness in the municipality can be improved by installing
local water reserves/storage in the municipality.

▪

Protection of water resources, e.g. dams, reservoirs and rivers, in order
to secure the future needs. This must proceed with careful social and
spatial planning as well as with better monitoring, regulation and control,
in order to reduce pollution and other risks that could inﬂict in threats to
the water supplies

The area is highly dependent on the water supply from the main network and
has no other water resources, such as water reserves or local wells, which would
cause severe consequences if the area would be out of water for a longer time.
Longer disruptions can be caused by pipe damage on the main pipe or by toxic
substances entering the system. More serious threats are sabotage.
Risk assessment KwaDikidikana
Risk

Long-term disruption of water supply
Failure of water pumps
Pollution of drinking water

Probability

3

Consequence

4
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3.2.2 Provisions
Buffalo City is nearly self-supplied in food production and would able to
maintain deliveries to their own stores for several weeks. A large percentage
of the food production comes from the local suppliers rest is imported from
other parts of the country. Buffalo City has several bakeries, butcheries, a large
storehouse for melees, grain, ﬂower, and one large Dairy that produces dairy
products, located in East London. Agriculture and farming was once one of the
biggest economical assets in East London and King William’s Town, especially
in tomato and pineapple farming. Now there are only a few larger farms left,
but enough to supply the municipality. Other agricultural production is basic
crop growing and cattle farming. Buffalo City has also a number of wholesaler
depots for everyday commodities. Some of the larger food chains are SPAR,
Checkers, Shoprite and OK. These are mainly placed in the urban areas.61
One of the largest risks to the local food production is drought, which is caused
mainly by short-term periodic ﬂuctuations in rainfall level. There has been
eleven drought/food shortage situations recorded in South Africa since 1964.
Over 6 million people have been affected, primarily in the rural areas, including
Ciskei (northern part of Buffalo City). A drought situation would need a larger
import from other neighbouring distributors. The consequences would be, for
example higher transport costs, which would increase the food prices.
The food supply in the municipality is dependent on that the transport
functions between suppliers and distributors, especially from the suppliers
from other regions. As long as the transport functions the risk for food shortage
is insigniﬁcant. However, the vulnerability in Buffalo City is relatively low
hence the municipality is nearly self-supplied. The municipality has also the
capability to increase the cultivation/agriculture.

Pic 51. A local market near a taxi rank in East London.
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Vulnerability in Duncan Village Proper

Measures of suggestion

The people in Duncan Village Proper have access to one local store, butchery
in the business centre and the many informal markets and spazas located in
the area and nearby. For other food consumption the residents go to the city
centre. Some private cultivation occurs in the households but is very rare in
areas. Common food products that are consumed by the people in Duncan
Village Proper are mainly staple food, such as bread, bean and melees. Fresh
products, such as dairy products and meet are not as common as in more formal
households.

▪

Preparedness in neighbourhood could be increasing the self-sufﬁciency
by gardening, collective gardening and local cultivation to secure the
food supply, which also could be a socio-economic measure.
Collective gardening and cultivation also strengthen the relationship,
responsibility in the neighbourhood, and also creates a nice element.

▪

Securing the local food production in East London/Buffalo City
is a measure to reduce to risk of food shortage, which also reduces
the expansive transportation costs. Ecological cultivation should be
more encouraged, which also improves the ecological robustness in the
municipality as well as in the neighbourhoods.

Generally most of the residents in Duncan Village Proper, especially the
informal households are in a critical situation of food shortage because of
poverty and low income and do not consume in larger means. Food, such as
staple food, is normally purchased to last for several weeks, but the residents
are however very dependant on the food supplies to markets and spazas.
Risk assessment Duncan Village Proper
Risk

Drought
Lack of transportation
Food shortage

Probability

1

Consequence

4
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Measures of suggestion

Amalinda has a large distribution of food supplies and stores. For larger
consumptions the residents can patronise either in the stores in Vincent or in
the city centre. There are also several private farming areas with cultivation
and cattle. Residents in Amalinda purchase more fresh products and have
less staple products compared to Duncan Village Proper and KwaDikidikana.
Amalinda is on the other hand, highly dependant on the food delivery to East
London, except for those with own farming and cultivation. These can supply
themselves and probably others for a shorter time if a serious food shortage
would occur. As long as the transport of food delivery functions the risk for
local food shortage is insigniﬁcant.

▪

The vulnerability can be reduced with preparedness measures such as
gardening, growing own fruit etc. Other preparedness measures are longterm storages, e.g. cellars, ventilated rooms containing staple food.

▪

Measures on a municipal level are securing the local food production
in East London/Buffalo City, which reduces the risk of food shortage.
It also reduces the expansive costs for transportation, which
generally increases the prises on food. Ecological cultivation should be
more encouraged, improves the ecological robustness in the municipality
as well as in the neighbourhoods.

Risk assessment Amalinda
Risk

Drought
Lack of transportation
Food shortage

Probability

1

Consequence

3

Pic 52. Farmlands in Amalinda.
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Vulnerability in KwaDikidikana

Measures of suggestion

KwaDikidikana has only one spaza in the village, which is provided only with
a few products, such as ﬂower, sugar, rice, eggs and bread. Several times a
local market is held in the village where people from neighbouring areas come
to sell their products. For larger consumption the residents must go to Dimbaza
or King William’s Town where the larger wholesalers and markets are located,
but is normally difﬁcult because of the lack of public transportation in the area.
Many of the residents are living traditionally by growing their own crops and
farming and are nearly self-supplied. The village has several larger cultivations
in the village and outside the area. There are also a few cattle farming in
KwaDikidikana.

▪

Preparedness in neighbourhood: Increase the self-sufﬁciency by
gardening in all households, collective cultivation. Install long-term
storages, e.g. cellars, ventilated rooms containing staple food.

▪

Measures on a municipal level are securing the local food production in
East London/Buffalo City, which reduces the risk of food shortage. It
also reduces the expansive costs for transportation, which
generally increases the prises on food. Ecological cultivation should be
more encouraged, improves the ecological robustness in the municipality
as well as in the neighbourhoods.

The people in KwaDikidikana can be considered nearly as self-supplied and
are not as dependent on food delivery to the city as the people in Duncan
Village Proper and Amalinda. The only major risk is drought periods, which
could have devastating consequences to the neighbourhood. The probability of
drought is however low.
Risk assessment KwaDikidikana
Risk

Drought
Lack of transportation
Food shortage

Probability

1

Consequence

2

Pic 53. A garden with vegetables in KwaDikidikana.
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3.2.3 Electricity
South Africa’s electricity supply is predominantly generated at the coal-ﬁred
power stations in Mpumalanga Province and is distributed through the main
transmission lines of 765 kV, 400 kV and 275 kV to major transmission/
substations all over the country. Eskom is South Africa’s main generator and
distributor of electricity and provides 95% of all the electricity in the country.
The distribution of electricity in Buffalo City is managed by both Eskom and
the Municipal Electricity Service. Around 110 000 consumers are serviced by
the municipality and the rest by Eskom. Just over 75% of homes in Buffalo City
have access to electricity. The access to electricity shifts signiﬁcantly between
different type of residential areas (See ﬁg 15). 90% of homes in informal
settlements have no electricity. Only one of ten households in informal areas
has electricity. 90% of the households in formal areas have electricity and
nearly 80% have electricity in traditional areas. Almost every ﬁfth household
are electriﬁed in the traditional areas.62

Pic 54. A 132 kV tower.

Fig 15.
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The main power network
Buffalo City’s has no electricity production. The electricity supply to the
municipality comes from a regional power network of 400 kV, which is
transformed to 132 kV in one of Eskom’s transmission substations (Neptune),
located in Buffalo City. From the Neptune electricity is supplied to the
municipality’s main power network (132 kV), supplying the main substations
in Buffalo City. The transmission systems in Buffalo City are mainly operated
at 33 kV, 66 kV and 132 kV, 50 cycles 3 phase. Mainly industrial buildings are
supplied with 3-phase electricity at 220/380 V, while households are supplied
with 220/230 V, 50 cycles. Buffalo City’s main power network consists
primarily of a 132 kV network.
The electricity to East London is supplied by the Neptune transmission
substation and in King William’s Town the electricity comes from mainly
Neptune and the main substation, Pembroke. In East London the electricity is
supplied by two main substations stations and several secondary substations.
The Municipal Electricity Service purchases all its electricity from Eskom by
retrieving 132 kV from the Buffalo main substation to the municipal-owned
main substation, Stafford. From the Stafford substation the electricity is
distributed to all secondary substations owned by the municipality through
a 132 kV servitude. East London has two 90 MW that generates about 160
V. The feeding system is generally very good but needs to be upgraded. The
electricity distribution in East London can if necessary run on one feeding line
(75 MW). The distribution in King William’s Town is also managed by Eskom
and the municipality. Consumers supplied by the municipality receive their
electricity also from the Stafford substation before it is converted to a lower
voltage.63
The service network
The service network in residential areas consists of a mix of underground and
overhead systems built as loop network, which feeds recipient areas from
one, two or three directions. The network has also several open points so that
the electricity supply can be balanced, in order not to over load the cables.64
The high voltage network is operated as an 11 kV, 50 cycle, 3 phase, 3 wire,
alternating system and the low voltage network is operated as a 400/231 V, 50
cycles, 3 phase 4 wire alternating current system with multi earthed neutral.
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Operational security
Disruption of the electricity supply happens frequently, especially during
bad weather (storms, lightning etc). The most common disruptions are
disconnection of power lines caused by civil contractors, trees that have fallen
over the overhead lines or electricity poles that have been damaged by strong
wind. Frequent power outages are also caused by the poor condition of the
electricity network. Faults within the municipal electricity service network
must be tracked down manually and are usually ﬁxed within 24 hours. A fault
in the Eskom network is has a computerised monitoring and can easily be
tracked and ﬁxed in only a few hours.
East London has one electrical production plant with three 57 MW gas turbine
engines that can supply one third of East London. The plant, owned by Eskom,
is currently not in use, but could be used as electrical back-up supply. It can
quickly be remotely operated from Eskom’s national control centre.
The electricity network is currently in a poor condition with ageing infrastructure,
in the need of replacement and upgrading. But with the present budget
constraints the Electricity Department must cut down on maintenance, which
will result in an even more deteriorated infrastructure as well as increasing the
risks of electrical failure.
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Measures of suggestion

The electricity distribution to Duncan Village Proper is fed from several points
into an overhead network grid. Duncan Village Proper is only partly developed
with electricity network, providing streetlights and only a few formal houses
with electricity. The majority of households in Duncan Village Proper are nonelectriﬁed, either because they can not afford it or they do not have access.
A few shacks might be electriﬁed, but are usually illegally and improperly
connected to the grid. The area is generally a low-income area, consisting of
shacks and a number of formal houses and the household standards are usually
very low. The electricity, in a typical home in Duncan Village Proper, is used
for the television/radio and one light bulb that lights one room while parafﬁn,
candles, rechargeable batteries and local wood is used for cooking and heating.
A long-term power failure would have minor consequences on the people in
Duncan Village Proper, with the low dependency on electricity.

▪

The most essential undertaking for Duncan Village Proper is to improve
the living standards among the people, which is a long-term measure.
Even if the grid network is built out in Duncan Village, most people
cannot afford purchasing electricity because of the living conditions most
people suffer from. However, maintenance is still important to the
existing facilities and infrastructure.

▪

Standard preparedness measures are to supplement the large-scale system
with alternative energy sources. Installing a local energy supply, which
can run independently from the main network, reduces the vulnerability in
the neighbourhood.

Threats to the existing electricity system in Duncan Village Proper is however
vulnerable. Overhead electricity system can easily be damaged, for example by
falling trees over the power lines or be damaged by illegal connection used for
supplying households with electricity. There are no local electricity generators
available. For future upgrading of Duncan Village Proper this will need to be
considered in order to reduce the vulnerability. More people will be dependent
on electricity supply and the consequences could become greater.
Risk assessment of Duncan Village Proper
Risk

Long-term disruption of power network
Disruption of service network
Natural hazard
Sabotage

Probability

3

Consequence

2

Pic 55. Overhead lines supplying electricity to streetlights and formal houses.
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Vulnerability in Amalinda

Measures of suggestion

Amalinda is a high serviced residential area and the living standards are
practically built-up and dependant on electricity supply to manage daily
situations, such as cooking, fridge/freezers, television, radio etc. The area
is ring-fed from several points and most of the electricity cables are under
ground, which reduces the area’s vulnerability if a disruption would occur.
Fixing a disruption caused by harsh weather conditions, e.g. strong winds,
lightning storm, can take several hours to get power back on. Because of the
high dependence on electricity supply the area is very vulnerable. Amalinda
has no complementing or local back-up of electricity production, and therefore
totally dependant on the municipal electricity supply.

▪

The electricity supply in Amalinda can be secured by supplementing the
large-scale system with local energy sources, which reduces
the vulnerability if a long-term disruption to the main grid should occur.
Solar cells and generators can reduce the vulnerability in single
households.

▪

Maintenance of existing infrastructure is also important. It can in many
ways reduce the probability of short-term disruptions.

▪

A long-term measure for reducing the vulnerability in the municipality is
developing alternative energy sources e.g. wind, solar, energy from
waves.

Risk assessment Amalinda
Risk

Long-term disruption of power network
Disruption of service network
Natural hazard
Sabotage

Probability

3

Consequence

3
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Measures of suggestion

KwaDikidikana has compared to Duncan Village Proper has a well-developed
electricity network and nearly all the houses are supplied with electricity.
The service network in the rural usually consists of overhead lines, which
are vulnerable to strong weather conditions. KwaDikidikana has no local
energy supply and is totally dependent on the distribution from Eskom and the
municipality.

▪

The large-scale system should be combined with a local energy source,
which reduces the vulnerability if a long-term disruption to the main
grid should occur. Solar cells and generators can reduce the vulnerability
in single households. A local energy source of a larger scale can
complement the energy supply to several villages, which can be more
economical.

The electricity in these kinds of areas is usually prepaid. The prepayment system
was introduced several years ago by the government in order to increase a
better system and control of the payment of electricity in low income areas. The
prepayment system works as following: A token is purchased from a vending
machine, which the consumer enters in the Electricity Dispenser. Thereafter
electricity is supplied to the household for amount of time, depending on how
much the consumer have purchased.

▪

Maintenance of existing facilities and infrastructure.

Risk assessment of KwaDikidikana
Risk

Long-term disruption of power network
Disruption of service network
Natural hazard
Sabotage

Probability

3

Consequence

2

Pic 56. The service network with a pole transformer ﬁxed on one of
the poles in KwaDikidikana.
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3.2.4 Heating
This assessment will mainly focus on heating in terms of cooking and heating
supply. Because of the temperate climate in Buffalo City central heating system
is not as essential as in Sweden. The prevailing climate conditions in Buffalo
City are more or less pleasant for most of the year, although during the winter
season it can get very cold in the inlands (below 0°C). The temperature in
the coastland areas usually never gets colder than 6°C. Hot spells occur from
December to February, especially in the inlands.
Supplies for heating and cooking in informal and traditional areas are usually
parafﬁn and wood. Many use the parafﬁn stoves for both cooking and heating
by using corrugated metal. Wood is also normally used for heating and cooking,
which is one of the main causes for deforestation in the country. Parafﬁn and
wood is most essential for people living in informal and rural areas, especially
for those with no electricity supply, and would not be able to sustain without it.
A shortage of parafﬁn could for example be a result of transportation shortage
or expansive prices on parafﬁn.
In formal areas or households with higher standard people are more commonly
dependent on electricity for cooking and heating. During cold periods heating
is provided mostly with electric heating radiators or ﬁres in ﬁreplaces. Houses
of higher standard have even electrical heating in the ﬂoors.
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Vulnerability in Duncan Village Proper and KwaDikidikana

Measures Duncan Village Proper and KwaDikidikana

Duncan Village and KwaDikidikana are not depended on the electrical systems
as in Amalinda, and therefore less vulnerable. People in informal and rural
areas are instead more dependent on wood and parafﬁn supplies for heating and
cooking. A shortage of wood and parafﬁn could in most cases be very difﬁcult
for the majority of people that do not use electrical products. The results could
be a signiﬁcant reduction of vegetation in the areas or in areas nearby in order
to get some supplies. People in KwaDikidikana would however have easier
access to wood supplies because of the fairly good vegetation that exists in the
surroundings.

▪

A measure to at least reduce the risk of deforestation is to supply with
refuge to the affected areas.

▪

A long-term measure is gradually to upgrade the households and living
standards so that electricity can be a resource as well.

Risk assessment Duncan Village Proper
Risk

Shortage of parafﬁn and wood supplies

Probability

3

Consequence

5

Vulnerability in Amalinda
Supplies for heating and cooking are mainly electricity. Most people have
electrical ovens, fridges, heating radiators etc, and are very dependent on
electricity. Electrical failure and shortage of wood supplies is the main threat,
and would have moderate consequences to the neighbourhood if a shorter
disruption would occur. A longer disruption could however have larger strains
to the people.
Risk assessment Amalinda

Risk assessment KwaDikidikana
Risk

Electrical failure long-term/short-term
Shortage of parafﬁn and wood supplies

Probability

3

Consequence

4

Risk

Electrical failure long-term/short-term
Shortage of wood supplies

Probability

3

Consequence

3

Measures for Amalinda
▪

A preparedness measure for longer disruptions of supplies is to equip the
households with alternative cooking resources such as gas stoves.
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3.3 Essential functions
Telecommunication, transport systems and waste disposal management are
examples of essential, even vital, requirements that a society needs, in order to
function and develop and for the security of the individuals. Local information
and the possibility of reaching other people or calling for emergency assistants,
etc is fundamental to the security of the individual and essential for overcoming
the difﬁcult situations that can arise in the society. Safe transport, public
transportation and the opportunity to take care of and recycle garbage and
other waste products is an important factor for a well functioning local society
and the right way towards sustainable society.
Preparedness measures must be assured even to these functions on a
neighbourhood level, as they also are vulnerable. Consequences in a crises
situation could otherwise be serious if not fatal, for example if the information
system would be down, e.g. telephone, radio and television.
Vulnerability assessment for essential functions
▪
▪
▪
▪
▪

Telecommunication
Transport
Sewage system/wastewater
Storm water systems
Waste disposal management
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3.3.1 Telecommunications
A working telecommunication network is vital for secure information, and is
crucial for security in a crises situation. Communication can be divided into two
systems, a two-way system and a one-way system. A two-way system consists
of ﬁxed-line telephones, cellphones, fax, intranets and Internet (e.g. e-mail).
This system is the most important in the sense that people can receive and send
information and sound alarm in a crises situation. However a two-way system
such as ﬁxed-line telephones, fax and cellphones require stations, which are
mechanically vulnerable, despite their own electricity supply. Cellphones are
also dependent on radio links and become even more vulnerable.
The least vulnerable medium is the radio, which basically everybody has
access to. It requires only a few transmitters and can reach large areas and with
good protection and a private electricity supply, information can be spread
even under difﬁcult circumstances (e.g. war conditions). TV-transmission
works generally the same as the radio, except it needs more transmitters and
complicated transmission equipment and also requires that the receiver have
a functioning electricity supply. One weakness is that both mediums can be
manipulated. TV transmission via satellite and parabolic antenna is more
secure from a vulnerability aspect.
Most of the telecommunication cables are under ground, except in the residential
areas where most of it is above ground. Telephone lines above ground can be
vulnerable to strong winds with trees falling over the lines. Telkom handles
disruption and faults in the telecommunication system. The mobile network
has currently four cellphone companies operating in South Africa. The mobile
network is one of the most developed networks in the country and has basically
the same standard as the European countries, if not even better. The Internet
is also developing rapidly. Many households have today access to Internet via
a modem. Broadband/high-speed-data and intranet is mostly used by larger
companies and governments, and has not yet been introduced into the standard
households.
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Pic 57. A radio mast for cellphones in the middle of Duncan Village Proper.
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Measures of suggestion

The majority in Duncan Village have some kind of radio, mostly battery radios.
In a survey, done by the Disaster Management department of Buffalo City,
showed that 66% of the households had a radio of some sort and 26% had
a TV. More than 90% of the radios owned by the people in Duncan Village
Proper are battery-operated, which can run with out electricity supply from
the network. It also reduces the vulnerability in event of crises. Batteries are,
however, an expansive product to buy for many people and can sometimes be
hard to purchase in the local spazas and shops.

▪

In an event of a crisis/emergency situation it is vital that information
can be received or that communication functions, in order to obtain
information. In a situation where the two-way system would
breakdown, preparedness could be increased by forming a local
information centre (e.g. community hall, church, councillor) with access
to cell phone, radio communicator, internet in case of a crisis event, which
could be managed by the locals and ward councillors.

▪

Battery radios is the most effective preparedness measure in a breakdown
of all the systems. It is also important that the people are in some ways
informed, if they do not have access to any sort of information
sources, which again could be performed by a local information
centre, equipped with battery and emergency radio connected to disaster
management or the local emergency centre.

▪

Installation of local alarm system for emergency situations is also a
preparedness measure that easily could prepare the residents.

The access to telecommunication is low in Duncan Village Proper. Many
are dependant on the four public pay phones available in the area, which are
distinctively used by the locals. These are very vulnerable and can easily be
vandalised and put out of order. Only a few residents afford to have ﬁxedline telephones in their dwellings. Cellphones are strangely more generally
common and more accessible than ﬁxed-line telephones in Duncan Village.
Risk assessment Duncan Village Proper
Risk

Breakdown in all systems

Probability

1

Consequence

4

Risk

Breakdown in two-way system

Probability

2

Consequence

4
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Vulnerability in Amalinda

Measures of suggestion

Roughly more than 90% of the households have access to cellphones, ﬁxedline telephone or both. The telephone lines in Amalinda are combined of
underground and overhead lines. Overhead lines can easily be damaged in
rough weather by trees falling over the lines and poles being damaged, which
will could cut-off several houses from the phone network. The cellphone
network is a complex system dependant on telephone stations and ﬁxed phone
network, which makes cellphones vulnerable. However, with large number of
radio base stations (RBS) the system is hard to knock out. Basically every
household in Amalinda has access TV and a radio, which still could provide
with information if two-way communication would break down. The number
of households that have Internet is unknown. There are also a number of public
phones in the commercial area in Amalinda.

▪

Most people in Amalinda have access to cellphone, telephones, television
and radios. Battery radios are independent of electricity supply and can
increase the preparedness measures in the households.

▪

A local information centre reduces the vulnerability signiﬁcantly,
reassuring the distribution of information to the residents.

▪

Installation of local alarm system for emergency situations, such as a
dambreak, forests ﬁre.

Risk assessment of Amalinda
Risk

Breakdown in all systems

Probability

1

Consequence

4

Risk

Breakdown in two-way system

Probability

2

Consequence

3
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Measures of suggestion

KwaDikidikana has an extended telephone network of over head lines and
which are powered up by solar panels. The telephone lines above ground can
be vulnerable to strong winds and could damage easily. However, people
cannot really afford using the ﬁxed line telephones, which make them very
much unused. A cellphone can instead be barrowed by one of the two “local
cellphone loaners”, where they pay per minute. Two public payphones also
exists in the area, but only one is functioning, because of vandalism. Only
a few in the village have a cellphone and a television. Most residents have a
battery-operated radio, although batteries are expansive and are not always
affordable. They can sometimes be hard to purchase in the local spaza but are
usually more expansive than in town.

▪

The fairly isolated location in the rural makes it even more vital that
the residents can get information and/or communicate. Vulnerability
can be reduced by establishing a local information centre, equipped radio
batteries etc. An information centre, for example in KwaDikidikana could
be utilised by other villages as well.

▪

Cellphones, telephones, television and radios distributes information, but
can for many be too expansive to acquire.

The long relatively distances to urban areas, makes the residents very much
dependent on the existing communication in order to get information.
KwaDikidikana has no sort of local information centre in the area or in
nearby.
Risk assessment of KwaDikidikana
Risk

Breakdown in all systems

Probability

2

Consequence

4

Risk

Breakdown in two-way system

Probability

2

Consequence

4
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3.3.2 Transport
Airport
The main airport in Buffalo City is the Ben Schoeman Airport, which is
the standard internal Airport with daily ﬂights to Cape Town, Durban and
Johannesburg. It is located close to the city centre of East London. The airport
is not heavily utilised but has an important role in the growing economy of
the province. Bulembu airport, near King William’s Town, is also a potential
airport that has a landing strip that can take a 747-sized airplane. There are also
a number of airﬁelds scattered around the municipality.65
Railway
Buffalo City’s railway network is very limited to the rest of the country and is
in a need of an upgrade. The railway network is used mainly for transporting
goods and containers, but there is also long-distance passenger service operating
between major cities, including the semi-luxury train Amatola, running from
Johannesburg to East London.
Road network
Buffalo City has good access to the national road system that links with other
major centres. The N2 (national highway) runs in the outskirts of East London
and Berlin, forming part of the route between Durban in the east and Cape Town
in the west. The N6 is the national road that starts in East London and goes
all the way to Johannesburg and Pretoria in the north. There is also the coastal
road R72 (regional highway) from East London to Port Elisabeth that almost
has the same standard as the national roads. The network is characterized by a
radial pattern of arterial roads focused on the central business district of East
London and its surrounding suburbs.
The traditional urban area, East London and King William’s Town, have an
organised street network mostly suitable for vehicle trafﬁc and does not suffer
from any heavy congestions. But with a growing trend of private car use, and
the commerce transportation running through the city centre of
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East London, the roads will get more and more inadequate and congested. The
roads in townships, informal and rural areas are mainly gravelled, sometimes
paved, but are however in fairly poor condition, because of potholes, lack of
maintenance etc. The poor access and inadequate condition of the roads can
have severe consequences as it provides access for services such as emergency
service.
Many areas lack of road structures for walking and cycling. Some roads even
lack of crossing for pedestrians, which impacts on trafﬁc safety in general.
One of the dominant types of fatal trafﬁc accidents is pedestrians being hit by
a vehicle, representing nationwide about 40% - 50% of fatalities.66
Public transportation
The public transportation in Buffalo City consists mainly of minibus taxies
and a there is also minor Municipality Bus Network service, operating only in
small distances in the urban areas of East London and King Williams’s Town.
The mini taxies are organised into Taxi Associations and operate basically in
the urban areas where they have their own routes. The routes are divided up
between the Taxi Associations themselves, which sometimes can arise into
large disputes when they cannot come to an agreement. Travelling with mini
taxies is however considered unsafe, unregulated and ineffective. Safety issues
are often overlooked and there are no really any scheduled services. There is
also a poor coordination between mini taxies, bus and the trains.
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The choice of transportation is very limited in Buffalo City, which is way
many are dependent on their cars. Many also prefer travelling by car, because
of comfort, long distance to different locations, such as wholesalers, shops,
markets etc, and also because of the lack of public transportation that is
comparable to the car, although the choice of having a car is very limited for
those who cannot afford it. The use of public transportation is a more common
transportation mode among Blacks and Coloured people. According to Quality
of Life Survey, nearly 68% of the Black correspondent in Buffalo City and 65%
of the coloureds travelled to work via mini taxies, and only 2% of the White
correspondents travelled with mini taxies. A large percentage of the White
population uses normally a motor car for travelling to work etc. The Quality of
Life Survey indicated that 91% of the White correspondents travelled to work
via car, while only 11% of the Black correspondents and roughly 24% of the
Coloureds used a motor car.
The choice of public transportation is normally used by those who cannot afford
a car, but the public transportation system can even be limited for the very
poorest and most disadvantaged, like pensioners, disabled and unemployed.
Two-thirds of the children in Buffalo City walk to school. Less than 2% of the
population travel by bus to school or walk. About 2% travel by bicycle, train
or lift club (hitchhiking).67

Pic 58. Taxi rank in central East London.
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Vulnerability in Duncan Village Proper
In the north runs the trafﬁc route Ziphunzana (M3) and in the south of Duncan
Village Proper is Douglas Smit Highway, a main/local road that connects
Duncan Village Proper with rest of Duncan Village. Douglas Smit highway
feeds the local roads in Duncan Village Proper, which are a mixture of organised
paved streets with sidewalks, but fades out in organic shaped gravelled roads,
which can be very narrow in some places. There are very few sidewalks in
the area and there are no separate paths or trails for bicyclists or pedestrians,
however, due to the minor trafﬁc in the area, the whole road is usually utilised
for walking, cycling and driving. The condition of the roads and sidewalks
varies. Most are, although, in bad conditions and can be difﬁcult for emergency
vehicles to get through.
The transport mode in Duncan Village is mainly walking, only a few have
access to car. Because of the close distance many walk to the city centre or
to markets nearby. Both Douglas Smit highway and Ziphunzana Bypass have
sidewalks put are poorly arranged all the way. Many of the inhabitants living
in Duncan Village Proper are also commuters. At weekends most go back to
Mdantsane where they have their homes and families. The most common way
a travelling longer distance is to go with mini taxies or lift club (hitchhiking).
A number of Taxi Association operates in the area.
Duncan Village Proper has two minor bridge connections which can be
damaged, for example by heavy ﬂooding. If both bridges were to be destroyed
or severely damaged Duncan Village Proper would be very difﬁcult to access.
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Risk assessment of Duncan Village Proper
Risk

Mini taxi/bus strike
Damaged roads/bridges
Fuel shortage

Probability

3

Consequence

3

Measures of suggestion
▪

Physical measures, such as upgrading of sidewalks and road structures
for pedestrians and bicyclist are measures that can be performed with
spatial planning/social planning.

▪

Prioritising public transportation and upgrading it is currently a longterm measure, which requires great efforts from a national level to
the local government. Developing bus networks and services reduces
trafﬁc emissions, provides people with alternative transportation and more
people will be able to travel (e.g. disabled, elders, and children). It is also
more sustainable and ecological robust.

▪

It also important to improve the control and regulation of the safety
requirements for mini taxies, to reduce trafﬁc accidents and make it a
more alternative transport mode for other people, such as disabled,
children, elders.
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Measures of suggestion

Amalinda is mainly dominated by car trafﬁc. The roads are structured in a grid
pattern and are mainly designed to suit vehicle trafﬁc. Areas free from trafﬁc
hardly exist in Amalinda, because of the spatial structure. A moderate number
of sidewalks exist, but many do not have crossings for pedestrians and there is
either no track for cycling within the area or to other neighbouring areas. The
possibility of walking or cycling to the city centre is very low because the lack
of safe road structures.

▪

The high level of car use in Amalinda is presently none robust from
an ecological point of view. To increase the robustness and reduce the
vulnerability alternative transportation modes should be introduced, such
as public transportation, which currently is a long-term measure.

▪

Short-term measures that can be obtain with social/spatial planning is
upgrading of crossings and existing sidewalks, building better road
structures for pedestrians and bicyclists.

▪

Promoting car-pooling/car-pools can reduce trafﬁc and also spars the
environment.

The residential area can be entered from ﬁve different directions. There are
totally three bridge connections in the area that could be damaged, but would
not cut-off the area entirely from trafﬁc if all of them would be damaged.
Access to public transportation is fairly low in Amalinda and consists mostly
of mini taxies and a few bus services with a number of bus stops in the area.
Going with public transportation is not that common, at least not among White
residents. Most of the people living in Amalinda have access to a motor car and
is the preferred transportation mode. In terms of robustness, the current mode
of travelling will have a negative impact on the environment in a long-term
perspective.
Risk assessment of Amalinda
Risk

Fuel shortage
Mini taxi/bus strike
Damaged roads/bridges

Probability

2

Consequence

4
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Vulnerability in KwaDikidikana

Measures of suggestion

KwaDikidikana is located close to the R63 and is very accessible, but the roads
in the area are all gravelled and in some places in very poor condition. The poor
condition of the roads can reduce the access for emergency vehicles. The road
structure is vulnerable to heavy rain, which can make the access even worse.

▪

KwaDikidikana is in a great need better road structures in general.
Improving crossings and paths for pedestrians and bicyclist to
other villages and to the larger urban areas will improve the access to
other locations as well as the safety.

Arrangements of, e.g. sidewalks and crossings for pedestrians, hardly exists,
which could impact on the trafﬁc safety. One of the most dangerous locations,
in terms of trafﬁc safety is the R63. Many school children have to cross
the road to get to the uMzantsi high school, located a few kilometers from
KwaDikidikana. Currently there are no safe crossings to the other side of R63
for the people and children, which could be a risk to many, when people tend
to cross the road.

▪

KwaDikidikana is also in a need of public transportation service, which
will increase the access to urban areas, amenities etc. Most of the people
in KwaDikidikana have mainly no other options than to walk if they, for
example want to get to the urban areas.

Another problem, which makes the people in KwaDikidikana vulnerable, is the
none-existing service of public transport to the area. The distance to Dimbaza
and King William’s Town is relatively far for the people to walk. Possession of
a car is very low in the village. Walking, lifting club and car-pooling with those
who have a car are some common ways of getting to the urban areas.
Risk assessment of KwaDikidikana
Risk

Fuel shortage

Probability

3

Consequence

3

Pic 59. There is not much of transportation in KwaDikidikana. Here a used up car.
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3.3.3 Sewerage system/wastewater
The sewerage system is primarily waterborne. Sewage and wastewater to
the treatment works is either gravity fed or mechanically pumped. In most
residential areas the drainage is structured in a grid network connected to
the main sewerage system. The municipal sewerage system is currently in a
poor condition and is constantly being subjected to vandalism and ﬂooding.
There are totally eight treatment works in the municipality with mechanical,
biological and chemical treatment. With large budget constraints and low
resources the service for maintenance, in proportion to what needs to be done,
becomes insufﬁcient.
In Buffalo City 78% of the people living in traditional areas only have access to
pit latrines for sanitation purposes, due to the lack of proper installed sewerage
system in the rural. In informal areas 18% have access to basic pit latrines. The
standard of these pit latrines can vary considerably, from a hole in the ground,
to a brick structure with a toilet seat. Many pit latrines in rural and informal
areas are poorly constructed and are usually unsafe and unhygienic.68
The municipality has no kind sewage recycling. The lack of eco-cycling of
sewage causes quicker bulk ﬁll and important resources is wasted. Sewage and
other organic waste, collected in the treatment works, is normally too polluted
to be used in agriculture and becomes more or less just waste. A problem to the
high pollution is the unregulated wastewater coming from industrial areas as
well as the efﬂuence from residential areas. The municipality has also difﬁculties
in controlling people from littering in the sewerage systems, which contribute
to the high levels of heavy metals and other hazardous substances. There is
no data available on the total amount of wastewater (industrial, domestic
efﬂuent, agricultural and urban runoff entering surface waters in Buffalo City
municipality. Sewerage problems, such as leakage, ﬂooding and sludge ﬁlls
are mainly taken care of municipal contractors who are also equipped with
tankers.
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Vulnerability in Duncan Village Proper

Risk assessment of Duncan Village Proper

All wastewater from Duncan Village Proper is treated in the Central
Treatment Works. The capacity in the treatment work is presently up to its
limits, overloaded with organic waste. Only part of Duncan Village Proper
is connected to the Central drainage region and most of the sewers are either
in deteriorating condition or limited capacity. Other weakness is the frequent
leakage and ﬂooding of stormwater and surface water, which overﬁlls the
sewerage systems. The pumps in the sewerage systems are vulnerable to power
failure. Currently there are no energy supplements that can run the pumps if an
electrical failure would occur.
The sewerage system has currently insufﬁcient capacity, due to the large ﬂows
of organic waste, litter and soil entering the system, also causing blockage
and ﬂooding. An enormous problem is the mistreatment of the municipal
facilities. Illegal waste is constantly being dumped in the system, especially
in the manholes, and vandalism is very common, causing great damages
and breakdowns of the system. Waste being thrown into the manholes can
be everything from toxic substances to tires, garbage etc. Ignorance and the
lack of knowledge of the consequences is a huge problem in these areas.
The mistreatment of the facilities, usually result in enormous costs for the
municipality. Because of the already large economical constraints that the
municipality has, and the low ﬁnancial income in the more disadvantage areas,
maintenance becomes inadequate and the capacity gap increases.
A large percentage of the informal settlements are not connected at all and
do not have proper sanitation facilities (e.g. ﬂush toilets) installed in their
households. Basically the people have only access to the public toilets in the
area or simple pit latrines. Diseases and epidemics can increase when facilities,
such as pit latrines and public toilets are not maintained or managed properly,
or if there is a lack of water. Normally when the public toilets are out of order
people tend to carry out their needs near rivers or streams. In a dense are like
Duncan Village Proper the risk of diseases could increase rapidly.
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Risk

Disruption of sewerage system
Flooding
Sabotage/vandalism
Lack of maintenance

Probability

4

Consequence

4

Measures of suggestion
▪

The capacity gap can be minimised when people start to take more
responsibility and maintain the municipal facilities and systems without
misusing them. To obtain this requires close cooperation between
residents, institutes, ward councillors, organisations and local authorities.
Information and education is most essential, in order to reduce pollution,
vandalism and mistreatment, as well as increasing the awareness and
knowledge about the water and environment.

▪

General measures: Separation of industrial wastewater, wastewater from
residential areas, better monitoring and control, regulations for industries/
factories to treat wastewater before letting it out in the sewerage systems,
increasing maintenance, recycling organic waste.
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Measures of suggestion

The drainage system in Amalinda is constructed in a grid pattern and connects
basically to all the households with ﬂush toilets etc. The drainage system
is divided in two regions, the East Bank drainage and the Central drainage,
both leading wastewater and sewage from the residential area to East Bank
Treatment Works and Central Treatment Works (same as Duncan Village).
Sewage and wastewater transported to the East Bank Works is fed from three
major pump stations.

▪

The people in Amalinda must also be given information and education,
in order minimise the capacity gap. Awareness and knowledge in how to
take responsibility and maintain the environment and water usage must
be increased, which also can reduce the risks of vandalism and
mistreatment. Needs close cooperation between residents, institutes,
ward councillors, organisations and local authorities

▪

Physical measures: Separate household wastewater from industrial
wastewater, in order to reduce the high pollution of sludge, which could
be used recycled and used in cultivation.

The pumps are all in need of maintenance, upgrading or replacement, as well
as the older sewers in the region. The pumps have no energy back-up and are
vulnerable to power failures. Consequences could be over ﬂooded sewerages,
which will cause corrosion and damage to the pipes.

Amalinda

Vulnerability in Amalinda

Mistreatment and vandalism of the sewerage systems is not that common as
in Duncan Village Proper. More frequent is ﬂooding of stormwaters, which
overﬁlls drainage and sewers. Flooding can also be caused by heavy rain or
blockage caused by litter and soil.
Risk assessment of Amalinda
Risk

Disruption of sewerage system
Flooding
Sabotage/vandalism

Probability

2

Consequence

3
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KwaDikidikana

Vulnerability in KwaDikidikana
KwaDikidikana is not provided with any kind of local drainage system or
connected to a sewerage system. Neither are there any public toilets in the
village. Most of the households have only access to basic pit latrines. Access
to running water is relatively low, with mainly the communal stand pipes as
water sources. The lack of proper sanitation facilities can easily cause diseases,
epidemics and pollution of soil and water, if the pit latrines are not managed
properly or if there is no water available. The lack of drainage system has
resulted in a few innovating solutions where the residents have built there own
“drainage system”, which basically is a pipe leading from the household or a
pit latrine to a hole in the ground. From an ecological point the current situation
in general is not very robust, considering the risks of diseases, epidemics and
pollution of soil and groundwater.
Risk assessment of KwaDikidikana
No drainage or sewerage system exists in KwaDikidikana and has therefore
not been assessed.
Measures of suggestion
▪

The current situation can have vital damage on the environment in a longterm perspective and the health risks can also increase. The most
important measure is to install some kind of system for example a
local drainage system with smaller treatment work (for recycling organic
waste) separate from the municipal network. A larger system could
service KwaDikidikana and several other villages in the nearby.

▪

A more economical measure is to provide with better sanitation facilities
of more ecological standards.
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Pic 59. A home made drainage system in KwaDikidikana.
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3.3.4 Stormwater systems
Buffalo City has a fairly developed stormwater system, separate from the
sewerage system, covering most of the urban areas. The stormwaters consist
of surfaced/opened drains and closed pipes that collect rainwater from roofs
and hard surfaces. The purpose of stormwater system is to compromise the
removal or reticulation of rain or other surface water from the urban areas, and
is of great importance, due to the heavy rain periods that occur during winter.
Presently the stormwater is lead out directly into streams, rivers or the sea,
without any treatment. Buffalo City has not yet developed or discussed any
installations of “Local treatment of surface water”. The direct discharge of
stormwater into water courses contributes to large pollution of water and land
in terms of chemicals, salts, heavy metal, organic efﬂuent, nutrients etc, which
will evidently deteriorate the fresh drinking water.
The capacity of the stormwaters in many areas is very limited and gets
overloaded frequently during heavy precipitation, especially in areas with a lot
of hard surface. Other problem that occurs is litter and soil that usually ends
up in the stormwaters, causing blockage and affecting drains and sewers. The
unawareness of littering on the streets creates a lot of problems as well and is
a large threat to the stormwater systems.69
Pic 60. The result after cleaning up a stormwater drain.
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Vulnerability in Duncan Village Proper

Measures of suggestion

The surface in Duncan Village Proper varies from hard surface to earth mudded
terrain. Hard surface appears mainly in the more formal areas while muddy
terrain is more typical in the informal sectors. Duncan Village Proper has a
lot of natural run-offs, due to the hilly landscape. The natural run-offs mainly
end up in the Amalinda and Umzonyana River, running through entire Duncan
Village, down to Buffalo River. Stormwaters in Duncan Village Proper are very
few with very limited capacity and are constantly overﬁlled with litter and soil.
Because of blockage the stormwaters almost lose their functions in leading
surface water away, and instead ﬁlling up and damaging graveled roads.

▪

Duncan Village Proper is in a great need of upgrading and extending
of the stormwaters in the more informal areas. However, it is important
to provide the residents with information, in order to reduce littering and
mistreatment of the stormwaters.

▪

Introducing local treatment of surface water is also an important measure
to increase the robustness and reduce pollution of water. Treatment of
stormwater/surface water can be done by for example constructing ponds
and wetlands, which will function as a natural ﬁltration, and also preserve
the biological multitude as well as creating a positive element in the area

Direct discharge into the streams or other water courses can impact on the
surface water, ground water and the Buffalo River, as well as increasing the
water pollution in Duncan Village Proper. The pollutions from the stormwaters
can cause diseases and other health risks, especially for those people who use
the surface water for washing etc.
Risk assessment Duncan Village Proper
Risk

Heavy precipitation
Sabotage (e.g. illegal littering)

Probability

4

Consequence

3
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Measures of suggestion

Amalinda consists of many hard surfaces in the residential areas. Most of the
hard surfaces consist of paved roads or parking lots. The area has a system
of both open and closed stormwater drains. Flooding of stormwaters happens
often during heavy rain fall, but without any major disturbances. A larger ﬂood
could, however, impact on sewerage systems, drainage and ﬂooding roads.

▪

Treatment of stormwater is essential to reduce the pollution of vital
water resources. Local treatment of surface water should be introduced in
all residential areas. Treatment of stormwater/surface water can be
preceded by constructing ditches along main roads with heavy trafﬁc,
wetlands, ponds in residential areas, for natural ﬁltration of stormwater/
surface water. These kinds of measures contribute to the preserving of
biological multitude and are also positive elements for the environment.
Amalinda has good conditions for building wetlands and ponds.

▪

More physical measures is to upgrade existing stormwater systems.

Most of the stormwater is lead out into the Amalinda River or into green areas
without any treatment. Stormwaters along main roads are heavily polluted with
heavy metal and other chemicals and the large areas with agriculture contribute
to the risk for high contents of salts and nutrients that can enter soil and water.
No treatment of stormwaters increases the pollution of the Amalinda River and
could in the long-term also contribute to the pollution of drinking water.
Risk assessment of Amalinda
Risk

Flood
Sabotage (e.g. illegal littering)

Probability

4

Consequence

3
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KwaDikidikana

Vulnerability in KwaDikidikana
KwaDikidikana has no stormwater system in the area at all, which in many
times causes damage to the graveled roads in the area. High concentration of
heavy metals may occur along the R63, which can affect the soil and cultivation
near the regional road. Pollution of land and water is basically not as high in
KwaDikidikana, compared to Amalinda and Duncan Village Proper.
Risk assessment of KwaDikidikana
There are no stormwater system in KwaDikidikana and has therefore not been
assessed.
Measures for KwaDikidikana
▪

Building stormwaters in KwaDikidikana is not as vital as for example in
Amalinda where there are larger areas with hard surface.

▪

A measure to reduce the damages of the gravelled roads is to build water
run-offs and smaller ditches along the larger roads within the area.

▪

Ditches should also be constructed along the R63 where there is more
hard-made surface. The water that runs off the regional is also more
polluted than the other roads in the area, consisting of metal and other
chemicals. Ditches can act as natural ﬁltration.
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3.3.5 Waste disposal management
Buffalo City has seven ofﬁcial waste disposal sites around the municipality
consisting of landﬁlls. Three of them are being planned to close down, but
a new site is soon to be opened. A number of sites for general garden waste
disposal and hazardous waste have already been closed down, some without
obtaining a special permit for closure process. Some of the sites have been left
to a process of natural rehabilitation, but are not undertaken any monitoring,
including all the other closed sites. Currently the waste is being disposed
without any programmes for waste reduction, re-use or recycling. Between
10% - 40% of the total collected waste stream consists of recyclable and
recoverable material.70 There is currently no accurate data of the amount of
waste being recycled in Buffalo City.

Roughly 70% of the people in Buffalo City have their waste removed at
least once a week.71 The residents of formal suburbs receive a once a week,
kerbside collection service, while most of the rural areas hardly receives any
waste collection service at all.72 People in Buffalo City generates between
100 - 400 kg/annum, depending on income level.73 The estimated quantity
of solid waste generated within the municipality in 2002 was 271320 tons,
out of which 41 600 tons was industrial waste.74 According to waste streams
calculation in Buffalo City, the waste stream will increase in the years 20022006 with nearly 13% units.
Solid waste management is currently unsustainable in that matter that the
recycling management is insufﬁcient. Sorting of household waste does not
occur at all and has not yet been established as a routine in the households.
So far, it is just companies and industries that manage recycling. Most waste
is disposed in landﬁlls without the awareness of waste reduction, re-use and
recycling.
The only possibilities for residents to recycle waste is by going to the waste sites,
where garden refuse, paper and glass can be sorted out. This can be a difﬁcult
process and inconvenient for many people, due to the lack of transportation
and distances, which usually result in not going at all. In the most disadvantage
areas, burning the rubbish in a pit, is the most common way to get rid of it.
Illegal burning of waste has become a major problem in the municipality as
well as illegal dumping of waste. This occurs especially in informal and rural
areas, but includes also industries.

Fig 16.

The chart (ﬁg 16) gives some indications on the amount of materials that been
recycled in Buffalo City in 2001-2002, according to the Integrated Solid Waste
Management plan 2002. It is mainly companies and industries that managed
recycling.

Buffalo City campaigns every year with a City wide clean up, involving
all communities and schools, to ensure the status as one of the cleanest
municipalities in South Africa.
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Vulnerability Duncan Village Proper

Risk assessment of Duncan Village Proper

Waste in Duncan Village Proper is removed at least once a week, but has a
poor coverage of the area. A work stoppage of the weekly waste collection,
depending on how long, would increase the littering and combustion of waste,
and attract more rats and noxious animals. Air and water pollution would
increase rapidly, resulting in increased health and environmental risks.
Waste and litter is a major problem in Duncan Village Proper. Litter is commonly
seen scattered all over the area and in the rivers. Illegal waste combustion
and dumping in rivers is also common, despite the weekly waste removal.
Recycling occurs only in small amounts mainly by scavengers, which collect
plastic bottles and paper. More than 50% of the waste streams in Duncan
Village contain large amounts of organic materials, such as food and garden
waste, waste that could easily be reused in gardening or agriculture. One of the
reasons to the illegal combustion and dumping is mostly because of ignorance
and the lack of knowledge. Ignorance is mainly a result of poor knowledge.
Many people do not know about the affects and impacts on environment and
people’s health that they cause when burning up waste or throwing it in the
environment.
However, the possibility for recycling paper, glass, plastic or metal does
not exist at all, due to the lack of system and facilities for collection of the
recyclable materials. The consequences of the poor waste management is
normally blockage of stormwater drains and sewers, and bulk ﬁll of waste
sites. The accumulation of solid waste will soon become a great risk to the
entire neighbourhood, if there are no changes in the waste management, and
the consequences will evidently be severe to health and environment.
The probability of a complete work stoppage in waste collection is considered
as low. Combustion of waste is high in the area. Continuance without recycling
management is not robust or sustainable, which can have large consequences
to the waste management, later impacting the people.
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Risk

Work stoppage of weekly waste collection
Continuance of illegal combustion and littering
Continuance of no recycle management

Probability

3

Consequence

4

Measures of suggestion
▪

Physical measures are installing containers for waste and garbage to keep
out rats and other noxious animals and insects. Duncan Village Proper
needs also a better coverage of waste collection in the area

▪

Generally there are not that many public litter bins in East London/
Buffalo City, which needs to be improved. Currently most of them are
overﬁlled. Duncan Village Proper is also in the need of public litter bins.
Presently there are no litter bins at all, which contributes to littering of
the environment. Preventing people from littering on the streets is a
measure that requires information, knowledge and close cooperation with
schools, residents etc, in order to change the people’s behaviour and
attitude of littering in the environment.

▪

Long-term measure to minimise the waste streams and increase the
sustainable development is to improve the system for recycling
management, which requires mainly better measures on the national
level, but also better efforts on all levels. Knowledge and information
to the locals, about the signiﬁcance of recycling and sorting out household
waste, must increase. The waste bulk can be reduced with local waste
recycle management by establishing a local recycling station in the
area for collecting cans, glass bottles, paper, plastic etc, also creating job
opportunities.
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Measures of suggestion

Waste removal occurs once a week in Amalinda. Waste management in the
households is not that different from the households in Duncan Village Proper,
except illegal burning of waste and littering is not as common, but do occur.
Ignorance and the lack of knowledge is also a problem in Amalinda, and not
only in Duncan Village Proper or in KwaDikidikana.

▪Required measures are the same as for Duncan Village Proper. Information
and knowledge are important measures in order to endorse a recycling
management system and for preventing people from littering in the
environment.

Recycling or sorting out household waste does not occur at all, and is presently
contributing to increased bulk ﬁlls of waste sites. Facilities for collecting
recyclable materials do not exist in the area. The only recycling that occurs is
mainly done by people who collect plastic bottles and paper, which later is sold
to private businesses.

Amalinda

Vulnerability in Amalinda

▪Long-term measure to increase the sustainable development is to improve
the system for recycling management, which requires better efforts on all
levels, and informing locals of the importance of recycling.
▪A common sight of litter in the environment even in Amalinda

A short term stoppage of waste collection would not pose any serious risks to
the neighbourhood. However garbage in plastic bags can easily attract rats and
noxious animals. Probability of a work stoppage is considered as low.
Current waste management in all the households in Buffalo City is unsustainable
and will contribute to a quicker bulk ﬁll as well as ﬁlling up all the waste
deposit sites.
Risk assessment of Amalinda
Risk

Work stoppage of weekly waste collection
Non-recycle

Probability

2

Consequence

3

Pic 61. The sight of litter is also common in parts of Amalinda.
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Vulnerability in KwaDikidikana

Measures of suggestion

Like in many rural areas, waste removal in KwaDikidikana does not occur
and has never received any waste collection service. The village does not have
any kind of resources for local waste management or recycling. The lack of
transportation makes it also difﬁcult for the residents to reach the waste sites.
The waste is either burnt or dumped where ever it is possible. This has led to a
constant littering of the environment and surroundings, everything from plastic
bags to old rusty cars. However there are some small attempts of recovering
paper, glass and plastic bottles initiated by the local school in KwaDikidikana,
but have very low resources and is more or less insufﬁcient to reduce the
amount of litter being thrown. A small percentage of the organic waste is used
in gardening and agriculture.

▪

The people in KwaDikidikana have very little option in terms of waste
management other than to burn or bury the litter, because the lack
transport and waste collection. Once a week waste collection service
should be introduced to all the villages in the area. It is also vital with
information, which increases the knowledge about the environmental
impacts and health risk that can emerge from burning litter and throwing
waste in the environment.

▪

To reduce the waste streams, recycling management must also be
introduced in KwaDikidikana where paper, plastic, metal and glass is
recycled. Composting organic materials can later be used in gardening
and agriculture.

The absence of waste collection has already put its mark on the environment.
Without any immediate actions the impacts on health and environment will be
serious. Pollution, epidemics and diseases will become major problem, if not
already.
Risk assessment of KwaDikidikana
No form of waste management service exists in KwaDikidikana and has
therefore not been assessed.

Pic 62. Plastic bags and other litter scattered out in the rural.
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3.4 Long term risks
Long-term risks develop slowly over a period of time without showing any
clear signs of threats or danger, and the time can pass before the consequences
are even evident, the outcome could then be catastrophic for the society.
Examples of long-term threats are disruptions to eco-cycles, climatic changes,
social segregation and gradual degradation of technical systems e.g. water and
sewage systems. Damage to these can be difﬁcult to repair.
Some of the threats such as ecological disturbances and climatic changes are
difﬁcult to deal with on just a local level. To counteract these long-term threats
a cooperation over large geographical areas is required and in many cases a
reorganization of established societal conditions needs to be done, which is a
responsibility that lays on all authorities, municipalities, business companies
and individuals. In some cases international agreements and long-term measures
that can be costly are required in order to coop with the problems.
Vulnerability assessment for essential functions:
▪
▪
▪
▪
▪
▪
▪

Social threats
Emissions to air and water
Threats to land and vegetation
Threats to water supplies
Threats to electricity supply
Green house effect
Damage to ozone layer
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3.4.1 Social threats
The former apartheid system still has its mark on the social situation in
South Africa. The government’s task in tackling the social inequities and
bringing better social services, especially to the deprived black majority, is
hard and complicated, and has a long way to go in overcoming it. Signiﬁcant
progress has been made in bringing better health care, education and housing;
however poverty is still widespread with millions of South Africans living
below the poverty line, at the same time AIDS is spreading at an alarming
rate. Polarisation of the most rejected areas and decentralisation of the central
business districts are some of the most serious threats to social robustness in
the municipality. The effects of polarisation in the neighbourhoods results, for
example in income disparities increases, more segregation etc. Currently there
are very big differences among the people in Buffalo City when it comes to
income, educational levels, employment opportunities, housing and service.
Buffalo City is historically characterised by social segregation and spatial
fragmentation.
Social robustness in low standard areas, such as informal and rural areas is
usually very low and they are most exposed and vulnerable. Signiﬁcant for
these areas is high poverty and crime rates, many exposed to HIV/AIDS and
other epidemics, and the lack of housing. The municipalities’ efforts to improve
better living conditions and opportunities for the poor is already strained with
tighten budgetary policies. The situation requires cooperation on all the levels,
from residents to the government of South Africa, in order to reduce the risks
that might soon evolve from the current social conditions.
HIV/AIDS
The rapid increase of HIV infections among the young people is a large threat
to the societies in South Africa. In Buffalo City the Department of Health
estimated that 22% of the sexually active population was infected with HIV in
1998.
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Approximately 700 are infected per day, new infections doubling every 15
months. The peak ages of HIV infection are 17 - 25 years, and the peak ages
of AIDS death are 5 - 10 years later. HIV infection amongst young women is
the last years increased signiﬁcantly, which also indicates their vulnerability in
sexual relationships.75
Epidemics
Nationally six diseases account for the majority of the known causes of death
in the ﬁrst year of life. Three fourths of deaths among African infants were due
to perinatal causes, among them diarrhoea and respiratory diseases. Leading
causes of child mortality in South Africa is malaria, viral hepatitis, typhoid
fever (which is strongly associated with contaminated drinking water, poor
sanitation and overcrowding), meningococcal diseases and cholera. These are
also linked to poverty.76
Housing
According to Buffalo City the municipality has a housing shortage of
approximately 85 000 units in both urban and rural areas. One ﬁfth of Buffalo
City’s population lives in informal housing areas where the dwellings mostly
consist of shacks.77 High levels of unemployment and relatively low average
wage levels is one of the main reasons that many cannot provide for their own
housing needs.
Poverty
The poverty level in Buffalo City is high, with 71% of the municipal population
earning less than the household subsistence level, which is ± R1500 per month.78
Poor living conditions and the failure of basic health care increases the risk of
e.g. epidemics and crime.79
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The current social conditions in Duncan Village Proper are very critical and
can be characterised as a segregated high density area with high share of
unemployment, low level of municipal service, underdeveloped infrastructure,
lack of housing, large number of informal dwellings, poverty, high crime level
and epidemics, such as HIV and Aids infections. This is a general situation for
most of the disadvantaged areas. The social problems are many and evident
which causes a lot of strain for the municipality.
The physical environment also affects the social conditions in Duncan Village
Proper. Most of the outer and physical environment can be considered as
unattractive, unsafe and insufﬁcient, meaning that there is a lack of e.g. parks,
green areas and social amenities. External alterations of e.g. economical,
administrative and social planning structures have also impacts on the area.
In these circumstances social planning. Careless social planning will increase
the polarisation between the most disadvantaged and the more privileged areas
creating even more segregation and social problems.

Risk assessment Duncan Village Proper
Social unrest

Probability

5

Consequence

5

Measures of suggestion
▪

Measures to improve the social conditions in the most disadvantage
areas are a complex process, which requires both physical measures in the
environment and external forces (e.g. inﬂuence from government).

▪

In order to improve the dynamic structures in Duncan Village Proper
the focus must be to increase the area’s identity, culture, attractiveness
with spatial planning. Physical measures requires careful social/spatial
planning; upgrading of environment and attractiveness – green areas,
parks, better housing, social service, socio-economic measures,
maintenance of the area and existing facilities, better lighting, establish
meeting places.

▪

Creating social networks and increasing the participation and engagement
from the locals, can in close cooperation with the authorities stabilise and
improve the situation in Duncan Village Proper.

▪

Long-term measures is basically to increase the living standards.

A short conclusion is that the social problems are evidently many, which
requires great efforts, especially on the national level, in order to improve the
living standards in the most deprived areas.
Buffalo City Municipality has performed several projects in the area in order to
improve the situation of housing and reducing the risks of ﬁre outbreaks within
the informal settlements. Unfortunately most of the projects have not made any
signiﬁcant change of the social conditions and have more or less backﬁred.
Examples of measures that have been implemented are collective gardening,
paving of local roads, installing of electricity service network and relocating
settlements to RDP (Reconstruction and Development Programme) areas.

Risk

Duncan Village Proper

Vulnerability in Duncan Village Proper

“A well-balanced society is based on cooperation and positive relationships
between its residents. Solidarity identiﬁcation and integration are the key
words”
The expert group, Robustness at neighbourhood level
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Vulnerability in Amalinda

Vulnerability in KwaDikidikana

There is a relatively diversity, regarding ethnic and economic issues, which is
good in terms of social robustness. The social problems are not as evident in
Amalinda as in Duncan Village Proper or KwaDikidikana, but have relatively
large problems with crime. The risks of future social problems are moderate,
but could cause large consequences if e.g. crime would increase or if the social
problems would increase in the neighbouring areas. Amalinda is located fairly
close to Duncan Village and the informal settlements near the Amalinda dam.
An increase of informal settlements could affect the status of the residential
areas in Amalinda. A scenario is that people with high income wages will move
to better locations, which would evidently impact on the residential status in
Amalinda.

KwaDikidikana has fairly good social environment, compared to Duncan
Village Proper. Most people are generally self-sufﬁcient and less dependant
on municipal service as people living in urban areas, even though it has its
negative impacts on environment. Social threats are low to moderate. Strongest
threats are crime and younger people moving out to the urban areas to look for
job opportunities. The consequences would have a signiﬁcant change in the
age structures
Risk assessment of KwaDikidikana

Risk assessment of Amalinda
Risk

Social unrest in Amalinda
Segregation

Probability

3

Consequence

5

Measures of suggestion
▪

To minimise social threats in Amalinda measures should focus on
increasing social networks, Neighbourhood watch, Local involvement and
cooperation between schools, organisations, community, parents and local
authorities

▪

Maintenance is important to uphold the existing facilities and maintain
the attractiveness in the neighbourhood. Measures with spatial planning
can be creating focal points, parks etc.
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Risk

Social unrest

Probability

2

Consequence

4

Measures of suggestion
▪

Social networks and increasing the participation and engagement from
the locals, can in close cooperation with the authorities to improve the
conditions in KwaDikidikana.

▪

Upgrading, social service, socio-economic measures, maintenance of the
existing facilities, better lighting, establish meeting places
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3.4.2 Emissions to air and water
Air
Hazardous emissions of gas and dust are constantly released into the air (e.g.
Heavy metals, sulphur, nitrogen etc) as a result of industrial process and
trafﬁc. In South Africa coal is the most important energy resource and only
domestic fossil fuel. A large amount of sulphur emissions come from domestic
coal mining ﬁelds and coal-ﬁre plants, especially in the areas of Gauteng and
Mpumalanga. The coal mining ﬁelds and the coal-ﬁre plants produce sulphur
emissions so severe that it can be fully compared to those in Eastern Europe.80
How much Buffalo City has been affected of the emissions from those mining
ﬁelds and coal-ﬁre plants are unknown. In residential areas the air pollution
is caused mainly by trafﬁc, especially in formal areas where vehicle trafﬁc is
more common. In informal areas and traditional areas inadmissible combustion
of waste, such as plastic, is more common. Air pollution adversely affects
human health, for example asthma, which can be a deadly threat to children in
informal and traditional areas.
Water
There is a wide spread of threats to dams, rivers, streams and marine environment
in Buffalo City by untreated water from sewerage treatment works, stormwater,
littering, illegal dumping of hazardous waste, fertilizers and weed killers in
terms of chemicals, salts, heavy metal, organic efﬂuent, and nutrients. Most of
Buffalo City’s sewerage treatments works are in poor operational conditions
and have inadequate maintenance, which has resulted in a major pollution
problem and impacts on the quality of water resources. A lot of the water from
the treatment works in King William’s Town is either untreated or partiallytreated sewerage and gets discharge into the Yellowwoods or Buffalo River,
which supply the raw water to Laing Dam, the main drinking water supply
dam for the greater King William’s Town area. The Buffalo River catchment
including the Bridle Drift Dam are also potentially at risk from the input from
streams in the Mdantsane area, which periodically become heavily polluted,
caused by faults, vandalism and backlogs in the conveyancing systems.81

The East London area, with its two treatment works (Bank and Central)
contributes at times to the pollution of marine and river pollution, which is
not in compliance with the Department of Water Affairs and Forestry (DWAF)
permit requirements. Notable is the uncontrolled discharge of untreated
industrial wastewater into the sea at Hood Point on the west Bank.

Pic 63. Amalinda River in Duncan Village heavily polluted.
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Stormwater also currently lead waste water directly into streams, rivers and sea
untreated, and increases the pollution (e.g. heavy metals) of water. Measures
to purify stormwater have not been discussed by the municipality. A lot of the
water in the more rural areas of Buffalo City is unmonitored, which includes
both formal, small supplies and informal usage of streams and dams, which
are prone to environmental water pollution. The unsafe drinking water can
cause epidemics such as cholera. Uncontrolled environmental waste, litter
from settlements, untreated waste and storm water into watercourse (streams,
rivers and sea) cause severe damage to marine life, vegetation, animal life and
puts the health at risk. A long-term risk is that water will become undrinkable
because of heavy pollution.
The situation in Buffalo City is that the municipality lacks currently the capacity
of environmental management, regarding pollution control and monitoring.
There is no data or statistics available on air pollution in Buffalo City, but
the concentrations of Sulphur dioxide, nitric oxide, ozone and other harmful
substances are likely to lead to further health problems.

KwaDikidikana

Amalinda

Duncan Village Proper
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Pic 64. Amalinda River.
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Risk assessment of Buffalo City/Study areas
Risk

Pollution of air and water

Probability

5

Consequence

5

General measures
▪

Information and education is needed to increase awareness and
knowledge about the environment, which can be achieved with close
cooperation between residents, institutes, organisations and local
authorities.

▪

Emissions to air and water can be reduced with better spatial planning and
social planning where measures should focus on reducing trafﬁc by better
public transportation, better possibilities for cycling and walking.

▪

Ecological measures are is to separate wastewater from households form
industrial waste water, introduce local treatment of surface/wastewater.

▪

It is most essential that the emissions to air and water are controlled,
regulated and monitored to reduce the amount of pollution. In order
to achieve a sustainable development, require a development of
alternative fuels and energy supplies with renewable resources, which
should be encouraged on all society levels, especially on the local levels.
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Some of the major concerns to the municipality are deforestation, expansion of
informal settlements, dune denudation, and increase in alien invasive vegetation
and illegal dumping of waste and toxic substances. Deforestation and the
encroachment of natural areas are occurring throughout the whole Buffalo City.
Collection of ﬁrewood and removal of trees for use of dwelling construction
have resulted in a rapid reduction of natural vegetation areas. The reduction of
vegetation cause ﬂoods and massive soil loss and also extinguishes plant and
animal life. Illegal encroachment of settlements into municipal public open
space is also taking place in formal areas.82 The emissions of sulphur from the
coal-ﬁre plants have also negative impacts on land and vegetation.

One of the most serious long-term threats to Buffalo City’s water supply is
shortage of drinkable water and defects in the technical system. Buffalo City
is mainly dependant on the raw water supplies from the large rivers, Buffalo
River and Umzoniana River. According to Buffalo City new raw water source
will have to identiﬁed and developed before 2010. Many areas, both rural and
urban are today threatened by the lack of water supplies, especially when the
population is increasing. The reason for the water backlog in the municipality is
for example inadequate water supply and poor infrastructure. General threats to
the water supply in Buffalo City is drought of dams, rivers, increasing pollution
of raw water caused by illegal littering and waste management from both
industrial and residential areas. Another problem is toxic substances entering
groundwater and surface water, which is mainly produced by acidiﬁcation and
leakage of weed killers.83

Risk assessment Buffalo City/Study areas
Deforestation
Expansion of illegal settlements
Emission of sulphur

Probability

3

Consequence

4

Risk assessment Buffalo City/Study areas

General measures
▪

▪

KwaDikidikana

Risk

Risk

Pollution
Defects in technical systems
Drought

Probability

4

Consequence

5

Short-term measure is to increase control and regulation, prohibit
pesticides and reduce nitrogenous fertilizers. Information and
education is needed to increase awareness and knowledge about
the environment, which can be achieved with close cooperation between
residents, institutes, organisations and local authorities

General measures
▪

To minimise the threats of water shortage general preparedness can be
installing water storage and reserves, collecting rainwater. Buffalo City
needs also action plan for future water supply

A long-term measure is matter of Local Agenda 21, such as improving
living conditions and minimising emissions from local industries.

▪

Other measures to minimise the threats is better control, e.g. prohibit
pesticides, reduce nitrogenous fertilizers and regulations to protect the
main water resources (e.g. rivers), which requires cooperation

Amalinda

3.4.4 Threats to water supplies

Duncan Village Proper

3.4.3 Threats to land and vegetation
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3.4.5 Threats to electricity supply

General measures

The society is highly dependent on a functional energy system in order to
develop both economically and urban, and to meet basic needs.84 About 80% of
South Africa’s energy supplies come from coal resources, cause of the rich coal
deposits in the country. The South African coal reserves are estimated at more
than 60 billion tons, representing 6% of the world’s coal reserves.85 Because
of the enormous reserves of coal South Africa has been slow in developing
alternative energy sources.

▪

General measures for all countries are to develop the use of alternative
energy sources with renewable fuels. That will decrease the vulnerability
to the society and the country. South Africa has good potential of using
solar and wind power and should increase the use of these sources. Other
alternative is to use energy from putrefaction and waste combustion.

▪

The vulnerability in Buffalo City Municipality is to supplement the
main electricity supply with alternative energy sources, e.g. wind, wave,
hydraulic, solar energy on a local level.

A long-term threat is that the coal resource will eventually run out and there
will be a lack of raw materials for producing electricity. South Africa has in
the present situation very few alternative energy resources that are compatible
enough to replace the cheap coal-ﬁre production. South Africa is currently
participating in a development program for renewable energy in Africa, which
is a cooperation between African countries, U.S. industries and the South
African government.
Buffalo City is totally dependent on the coal-ﬁre energy supply. And has no
alternative energy resources. Other alternatives should be developed, e.g. solar
cells, wind power plants. East London has good conditions for using wind
power.
Risk assessment of Buffalo City/Study areas
Risk

Long-term disruption
Coal shortage

Probability

1

Consequence

5
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Risk

Green house effect

Probability

3

Consequence

5

General measures
▪

The general measures is to reduce the combustion of fossil fuels and
make greater efforts to save energy and increase usage of alternative fuel
for vehicles and renewable energy, so called “green” electricity (solar,
wind and hydraulic energy). Other measures are to increase the
knowledge of the environmental aspects to all individuals up the national
level.

3.4.7 Damage to ozone layer
Damage to ozone layer is caused by emissions from certain substance at
ground level that reduces the ozone layer at high altitudes. The result of this is
a reduced protection against the sun’s ultra-violet radiation, which causes risk
for illness such as cancer. A common substance that damages the ozone layer
is Freon, which is used as cooling medium in cold-storage plants and heating
pumps. There is still a large usage of Freon in development countries.

KwaDikidikana

Risk assessment Buffalo City/Study areas

Emissions to air must be controlled, which can be done with Economical
and administrative control/regulations. International rules must be
followed and it is a matter for the South African government together
with international support to implement a strategy to reduce the green
house effects.

Risk assessment Buffalo City/Study areas
Risk

Damage to the ozone layer

Probability

3

Consequence

5

Amalinda

The green house effect is an issue that concerns all countries in the world.
There has already been a change in the climate, partly as a result of the green
house effect, which several countries have experienced since 20th centaury.
Examples are the monsoon rains in India, 2001, the 1997 – 98 El Niño and the
hurricanes on the east cost in USA, 2003. The green house effect is caused by
combustion of fossil fuels, e.g. when burning stone coal, petroleum and wood,
which produce greenhouse gases, mainly carbon dioxide, but also nitrogen
dioxide, carbon monoxide and Freon. The coal-ﬁre plants contribute of the
carbon dioxide exhaust. Continuance of global warming will gradually lead to
a temperature rise, which will eventually melt enough polar ice to raise the sea
levels. The consequences could be catastrophic for many cities near the coasts.
East London would be the most vulnerable city in Buffalo City.

▪

Duncan Village Proper

3.4.6 Green house effect

General measures
▪

A general measure is to replace or prohibit Freon, increase the control of
emissions.

▪

Measure for Buffalo City is to investigate the use of Freon and emissions
in the municipality.
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4. VULNERABILITY
ASSESSMENT WITH RISK
MATRIX
The risk matrix presents a comprehensive vulnerability
assessment, describing certain events that poses a threat
or functions that are vulnerable to the neighbourhood.
It also indicates threats and risks that need urgent
attention. Risk is a concept balancing the probability of
the event occurring and the consequences that can arise.
Each risk from the vulnerability assessment checklist is
valuated into probability and consequence grading.
The probability is assessed in the scale: (1) very low,
(2) low, (3) moderate, (4) large and (5) very large. The
consequences are assessed correspondingly in the
scale: (1) small, (2) light, (3) large, (4) very large and (5)
catastrophic.
When the risk assessments have been compiled they
are placed in the matrix, which later is used for providing
a basis for evaluating the general robustness scenario
and assessing the general risks. The risk matrix is
divided into ﬁve risk zones: A, B, C, D and E. Each zone
refers to the degree of measures required to reduce the
probability or a consequence of an undesirable event.
These are outlined with possible measures for increasing
the robustness.
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Fig 17. The risk matrix.
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Zone
Zone A

Description

Events that rarely occur. The consequences
have little effect on the neighbourhood
when they do occur. However, the
consequences can be severe for certain
individuals.

Examples

 Damage to property
 Accident to individuals, e.g. in homes, trafﬁc

General Measures

Most of these events cannot be completely eliminated,
despite precautions. Events in this zone must be carefully
observed and measures must be introduced at a property
level. The society’s preparedness, e.g. ambulance and
rescue service (Fire Brigade and Police) can mitigate the
consequences to individuals as well as the neighbourhood,
but must be high in order.

Events that are certain to appear or
occur relatively often, but has limited
consequences to the neighbourhood, even
if certain individuals can be affected.

 Shorter disruptions to technical systems
 Weather conditions, such as strong winds,
heavy rain, low temperature that affects people
and property.

The same as zone A. Information and preparedness for
coping with a situation if it should arise. Preparedness in
homes for short-term disruptions to electricity and heating
supplies. Other measures that can reduce the probability/
frequency, e.g. maintenance to minimise short disruptions.

Zone C

Events that are rare but can cause very
large or catastrophic consequences for
large areas if they do occur.

 Risks that threaten the long-term survival of the
neighbourhood/society
 Disturbance of large-scale technical systems
that can affect several neighbourhoods
 The ultimate consequence is war.

The responsibility for measures to counteract and/or
eliminate these threats lies primarily with national and
international authorities. Certain preparedness should be
developed at municipal and neighbourhood levels in cooperation with concerning authorities

Zone D

Events with high probability and threaten
to bring large or severe consequences to
the neighbourhood.

 Environmental threats that are gradually
increasing
 Transport of hazardous goods close or through
residential areas
 Technical supply systems that can break down
and cause long-term operational disruptions
 Social threats, such as crime, which bring
insecurity and people feeling unsafe in the
neighbourhood.

Physical measures should be introduced to minimise
threats from trafﬁc, ﬁre, crime. Socio-economic measures
may be necessary. To increase the Society’s preparedness
for meeting social threats demands local support and
involvement. Effective communication from authorities and
local organisations is important.

Events that is very certain to arise or
occurs very often and which can result in
severe consequences to the neighbourhood
and the society. Events that occur in this
zone give the most serious indicators that
are necessary for the society to deal with.

 Social instability that generates more crime and
social unrest
 Long-term threats to essential supplies
 Ecological processes that threaten the longterm survival of the society

Threat situations in zone E must be attended to immediately
and introducing powerful counter-measures to increase
preparedness and inform everybody who is affected. Efforts
from national, international authorities are often required to
restrain threats.

Zone B

Zone E

Fig 18. Table for risk matrix.
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4.1 Duncan Village Proper

4.1.1 Table of vulnerability factors for Duncan Village Proper

Individual security
1.1a Hazardous emissions from trafﬁc – Dangerous goods
1.1b Hazardous emissions from trafﬁc – Trafﬁc pollution
1.2 Radioactive fallout
1.3 Personal injuries
1.4 Crime
1.5 Fire
1.6a Natrual hazards – Flooding
1.6b Natrual hazards – Strong winds
1.6c Natrual hazards – Geological risks

Probability
4 large
4 large
1 very low
5 very large
5 very large
4 moderate
5 very large
3 moderate

Consequence
3 large
3 large
1 small
4 very large
5 catastrophic
2 light
3 large
3 large

Zone
D
D
A
E
E
B
D
D

Essential supplies
2.1 Drinking water
2.2 Provision
2.3 Electricity
2.4 Heating

3
1
3
3

moderate
very low
moderate
moderate

4
4
2
5

very large
very large
light
catastrophic

D
C
A
D

Essential functions
3.1a Telecommunication – Breakdown in all systems
3.1b Telecommunication – Breakdown in two-way system
3.2 Transport
3.3 Sewerage system/wastewater
3.4 Stormwater system
3.5 Waste disposal management

1
2
3
4
4
3

very low
low
moderate
large
large
moderate

4
4
3
4
3
4

very large
very large
large
very large
large
very large

C
D
D
D
D
D

Long-term risks
4.1 Social threats
4.2 Emissions to air and water
4.3 Threats to land and vegetation
4.4 Threats to water supply
4.5 Threats to electricity supply
4.6 Green house effect
4.7 Damage to ozone layer

5
5
3
4
1
3
3

very large
very large
moderate
large
very low
moderate
moderate

5
5
4
5
5
5
5

catastrophic
catastrophic
very large
catastrophic
catastrophic
catastrophic
catastrophic

E
E
D
E
C
D
D
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4.1.2 Risk matrix for Duncan Village Proper
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4.1.3 Evaluation of risk matrix for Duncan Village Proper
Duncan Village Proper is part of Duncan Village Township, which lies in the
outskirts of East London’s CBD. Duncan Village Proper consists mainly of
informal settlements and a small percent of formal housing. The area has a
moderate distribution of municipal service, such as electricity, water, sewerage,
but many do not have access to them. However, almost all of the societal
functions and supplies are vulnerable to external disturbance. The evaluation
of the risk matrix shows that Duncan Village Proper has a low robustness,
where many functions and risks are in zone D and E. Disruption of water
supply can cause severe consequences as well as a shortage of parafﬁn and
wood supplies.
Individual security
The situation, in terms of individual security, is considered very critical. Many
threats can cause large consequences to the neighbourhood, but the largest
threat is ﬁre. High density of dwellings, shacks made of combustible materials,
usage of parafﬁn stoves, candles and ﬁre-wood, low knowledge in how to deal
in a ﬁre situation etc can cause large consequences to individuals and properties.
Crime constitutes a large threat to security and safety of the individuals. Many
are afraid at night, even at daytime people can feel insecurity. High levels of
crime and poverty, as well as high share of unemployment add up to the low
social robustness.
Natural risks, such as ﬂooding, landslides and strong winds expose only a
threat to parts of Duncan Village Proper. The probabilities are relatively high
and can cause severe consequences for the individuals in the risk zone. The
exposure of hazardous emissions from trafﬁc is large near Ziphunzana Bypass
and Douglas Smit Highway. Many shacks are situated near the main road and
are very exposed to trafﬁc pollution, noise pollution and in the risk zone of a
dangerous goods accident. Duncan Village Proper lies fairly close to emergency
and rescue service but can be delayed because of the poor road structures in the
ore informal areas.
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Essential supplies
The probability of disruption of the essential supplies is considered as moderate.
A long-term disruption could, however, have very large or even catastrophic
consequences. Disturbance of water and heating supplies are most sensitive
to the residents. The low use of electricity in the households makes the
consequences light if a disruption would occur. The probability of a complete
food-shortage is very low. The municipality has a fairly good production of
different provisions and could manage a longer food-shortage if the supplies
from other regions would stop. A risk is if food is not supplied at all to the
shops, the consequences would be very large.
Essential functions
Almost all essential functions are in zone D, meaning that they are very
vulnerable. A breakdown in all communication has a very low probability,
but would cause very large problems for the people to get information and
communicate if serious crises would occur. Access to telephones is already
difﬁcult for many. The majority have mainly the public pay phones they can
use.
Transportation is a very vital function for the many people, especially
commuters living in area. Most of the commuters just live in Duncan Proper
during weekdays to work in East London and turn back home to Mdantsane
on weekends. The distance to the CBD is relatively close, but has poor road
structure for pedestrians and bicyclist who do not afford going with public
transport.
The risk of disruption to functions, such as waste management, sewerages and
stormwaters is moderate to large. The sewerage system and the stormwaters
are very important to the area, but are very strained by vandalism, leakage from
pipes, overﬁlling with waste and soil etc. A total breakdown of the sewerage
system and waste management would have large impacts on the people’s
health.
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Long-term risks
Many of the long-term risks are in risk zone D, which means that the probability
is high as well as the consequences. Counteracting these threats is essential
before the probability increases and the threats appear in zone E. Measures
must be taken on all societal levels. Local measures must involve the residents,
but at the same time they need help from the municipality to build up a good
infrastructure and service.
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Amalinda

4.2 Amalinda

4.2.1 Table of vulnerability factors for Amalinda

Individual security
1.1a Hazardous emissions from trafﬁc – Dangerous goods
1.1b Hazardous emissions from trafﬁc – Trafﬁc pollution
1.2 Radioactive fallout
1.3 Personal injuries
1.4 Crime
1.5 Fire
1.6a Natrual hazards – Flooding
1.6b Natrual hazards – Strong winds
1.6c Natrual hazards – Geological risks

Probability
4 large
3 moderate
1 very low
3 moderate
2 low
2 low
4 large
1 very low

Consequence
4 very large
3 large
1 small
3 large
2 light
3 large
2 light
1 small

Zone
D
D
A
D
A
A
B
A

Essential supplies
2.1 Drinking water
2.2 Provision
2.3 Electricity
2.4 Heating

2
1
3
3

low
very low
moderate
moderate

4
3
3
3

very large
large
large
large

D
A
D
D

Essential functions
3.1a Telecommunication – Breakdown in all systems
3.1b Telecommunication – Breakdown in two-way system
3.2 Transport
3.3 Sewerage system/wastewater
3.4 Stormwater system
3.5 Waste disposal management

1
2
2
2
4
2

very low
low
low
low
large
low

4
3
4
3
3
3

very large
large
very large
large
large
large

C
A
C
D
D
A

Long-term risks
4.1 Social threats
4.2 Emissions to air and water
4.3 Threats to land and vegetation
4.4 Threats to water supply
4.5 Threats to electricity supply
4.6 Green house effect
4.7 Damage to ozone layer

3
5
3
4
1
3
3

moderate
very large
moderate
large
very low
moderate
moderate

5
5
4
5
5
5
5

catastrophic
catastrophic
very large
catastrophic
catastrophic
catastrophic
catastrophic

D
E
D
E
C
D
D
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4.2.2 Risk matrix for Amalinda
Amalinda
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4.2.3 Evaluation of risk matrix
The evaluation of the risk matrix shows that Amalinda’s robustness can be
considered as moderate. In terms of technical robustness the area is very
vulnerable and very dependent upon the municipal networks for electricity,
water, sewerage etc. the survival level in most areas is low.

back-up systems that could supply the area, which is one of the reasons why
most of the essential supplies are in zone D. In an extremely severe water
shortage water could be retained from the large number of swimming pools in
the area.

Individual security
Amalinda has moderate social status and relatively good social environment,
which keeps up the high level of individual security. The response time for
emergency and rescue service is in normally short and has good access via the
main roads. Crime is generally a big problem in Buffalo City, which has its
affect even on Amalinda. Many have taken their own precautions by installing
burglar bars, security alarms etc.

Amalinda is dependant on the transportation of food and provision supplies to
the local shops and supermarkets. The probability of a food shortage is very
low, because of the local food production and farming in Buffalo City. The lack
of transport caused by for example fuel shortage or increased oil prises, could
have very large consequences to the distribution of provision, which would
have an impact on Amalinda as well.

Hazardous trafﬁc emissions are a risk to the neighbourhood caused by the two
main roads (M4 and M5) going straight through the centre of Amalinda. The
most critical event would be a dangerous goods accident near residential areas.
Many houses are within the risk zone for a dangerous goods accident. The
heavy trafﬁc on the main roads also generates noise and increases the pollution
in Amalinda, which will gradually affect the residents’ health.
Natural hazards have a moderate risk to the neighbourhood. Strong winds
can cause some damage to electricity grid and telephone line above ground
caused by trees falling over the lines or poles breaking. Most of the grids are,
however, underground. Flooding is mainly large to areas near the Amalinda
River where several properties are in a risk zone. A dambreak of the Amalinda
Dam could cause major damage to houses. The probability of a dambreak has
been investigated and is considered as very low.
Essential supplies
Amalinda is completely dependent on the municipality’s technical systems
for production and distribution of electricity and water, and is therefore very
vulnerable in an event of long-term disruption. An electrical failure would
also have an impact on the possibilities of cooking and heating. Preparedness
measures for this type of event are generally low. Amalinda has no local
168

Essential functions
The general evaluation of essential functions is that most of the functions in
Amalinda depend upon the municipal network, and the preparedness during a
crisis situation is very low, which is why many of the functions are to be found
in the zones D and C.
Every household in Amalinda has basically access to a TV, radio, telephone
and/or a cell phone. A breakdown in all the communication and information
system is very low, but would cause enormous problems during a crisis event if
the systems would go down. The area has no local back-up systems, information
centre or warning systems in an event of a crisis situation, such as a gas-leak
that can threat the residents.
Many of the residents in Amalinda are dependent of their cars, because of the
limited choice of public transportation and trails for pedestrians and bicyclists.
A fuel shortage or increased oil prises would nearly immobilise the residents,
however the distance to the city centre is relatively short.
The probability of sewerage and stormwater systems being ﬂooded are
moderate to high because of limited capacity, insufﬁcient maintenance and
deteriorating pipe networks. A long-term disruption of the systems and the lack
of preparedness measures in both Amalinda and in East London could cause

PA RT I I I A P P LY I N G T H E M E T H O D

Amalinda

large consequences to the neighbourhood. Many of the essential functions are
currently insufﬁcient and none ecological suited. Deﬁciency of local treatment
of stormwater in the residential areas and the very low possibility of sorting
out household waste and recycling, are just some examples, which from an
ecological point of view is unsustainable and none robust.
Long-term risks
Many of the long-term risks require counteracting measures on all societal
measures. The municipality has great responsibility in supporting and involving
the residents in stabilising the social conditions as well as infrastructure and
service to maintain a secure and robust society. Good communications between
the different parts is essential.
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KwaDikidikana

4.3 KwaDikidikana

4.3.1 Table of vulnerability factors for KwaDikidikana

Individual security
1.1a Hazardous emissions from trafﬁc – Dangerous goods
1.1b Hazardous emissions from trafﬁc – Trafﬁc pollution
1.2 Radioactive fallout
1.3 Personal injuries
1.4 Crime
1.5 Fire
1.6a Natrual hazards – Flooding
1.6b Natrual hazards – Strong winds
1.6c Natrual hazards – Geological risks

Probability
3 moderate
2 low
1 very low
3 moderate
3 moderate
1 very low
5 very large
1 very low

Consequence
1 small
2 light
1 small
3 large
2 light
1 small
3 large
1 small

Zone
A
A
A
D
A
A
D
A

Essential supplies
2.1 Drinking water
2.2 Provision
2.3 Electricity
2.4 Heating

3
1
3
3

4
2
2
4

very large
light
light
very large

D
A
A
D

Essential functions
3.1a Telecommunication – Breakdown in all systems
3.1b Telecommunication – Breakdown in two-way system
3.2 Transport
3.3 Sewerage system/wastewater
3.4 Stormwater system
3.5 Waste disposal management

2 low
2 low
3 moderate
-

4 very large
4 very large
3 large
-

D
D
D
-

Long-term risks
4.1 Social threats
4.2 Emissions to air and water
4.3 Threats to land and vegetation
4.4 Threats to water supply
4.5 Threats to electricity supply
4.6 Green house effect
4.7 Damage to ozone layer

3
5
3
4
1
3
3

3
5
4
5
5
5
5

D
E
D
E
C
D
D
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moderate
very low
moderate
moderate

moderate
very large
moderate
large
very low
moderate
moderate

large
catastrophic
very large
catastrophic
catastrophic
catastrophic
catastrophic
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4.2.2 Risk matrix for KwaDikidikana
KwaDikidikana
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KwaDikidikana

4.3.3 Evaluation of risk matrix for KwaDikidikana
KwaDikidikana has a fairly good social robustness. The location in the rural
and the long distance to the larger urban areas has made KwaDikidikana a
more self-sufﬁcient and less vulnerable to external disturbance of large-scale
technical systems, than Duncan Village Proper and Amalinda. However, the
area lacks of many societal functions and services and is highly dependent on
the distribution of water and electricity. In terms of ecological robustness, the
level is low.
Individual security
One of the largest threats to individuals and their property is rough weather
conditions, in terms of strong winds, which can damage roofs, houses made
of mud-blocks. Crime and social problems are moderate. KwaDikidikana
suffers from high unemployment as many other villages nearby, which has
been caused of the many shut-downs of industries in Dimbaza. Some residents
in KwaDikidikana are, however, still employed in the factories, but most
people are self-sufﬁcient by crop growing. The risk being a victim of crime is
moderate. Crime activities are mainly property crime and vandalism of public
facilities, such as the primary school, pay phones. Generally KwaDikidikana
is a peaceful village with a strong identity and good relations between the
residents.
The R63 creates a barrier between KwaDikidikana and the villages on the
other side and there are no good connections or crossings for pedestrians. The
poor access can cause severe trafﬁc accidents, especially the school children
are vulnerable for those who go to high school. Pollution caused by the trafﬁc
on R63 is not considered as a large threat, due to the location in the open and
the moderate trafﬁc on the regional road. Long distances from KwaDikidikana
to King William’s Town contribute to long response time for emergency and
rescue service. Poor road infrastructure reduces also the access into different
parts of the area

172

Essential supplies
The people are most dependent on the water supply distributed from the
municipal water resources. Many households are also connected to the
electricity grid, but normally use parafﬁn and wood for heating and cooking.
Electricity is mainly used for lighting up houses and street lights. Both water
and electricity is part of the large-scale system provided by the municipality,
which increases the neighbourhood’s vulnerability. A longer disruption of the
water supply can cause very large consequences as well as a shortage of wood
and parafﬁn supplies. KwaDikidikana has no good survival level considering
water, electricity or parafﬁn supplies. There is no local production of either
water or electricity.
Provision is basically provided locally and the people are not totally dependent
on supplies to the shops in the urban areas. KwaDikidikana has one spaza that
provides with staple food and has a local market several times a year. Provision
can also be bought in informal markets in other villages. The survival level in
supplying provision is better, even though it is very limited.
Essential functions
The only information system and communication the locals have access to
are telephones, radio and TV. A breakdown in all systems during a crises
event would mean extremely large vulnerability to the area. There exists no
local installation for alarm during catastrophic situations. Telephone lines and
electricity are built over ground are vulnerable. The poles could break from
strong winds, which would cut-off the connections.
The residents have no access to public transport. A few of the residents have a
vehicle, which is very essential for going to the city. The only vulnerability is
fuel shortage.
In KwaDikidikana the lack of service and infrastructure, such as waste
management, stormwaters and drainage has affected the neighbourhood and
environment very severely. Gravelled roads are damaged by heavy rain and
waste is either burnt or thrown out in the nature. The lack of waste management
is especially a threat to the environment and people’s health.
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KwaDikidikana

Long-term risks
The municipality has a responsibility to provide rural areas with municipal
service, for example waste collection, in order to reduce the long-term
threats. The low service of essential functions in KwaDikidikana is currently
contributing to air, water and land pollution.
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5. EVALUATION OF THE
NEIGHBOURHOOD’S ROBUSTNESS
The evaluation of the neighbourhood’s robustness is an overview
of the ecological, technical and social aspects. The aspects of the
neighbourhood’s robustness are also based on the area descriptions,
vulnerability assessment, and with the risk matrix as guidance. In
this part the Robustness of Duncan Village Proper, Amalinda and
KwaDikidikana will be evaluated in terms of ecological, technical, social
and economical robustness, based on the previous descriptions and
assessments that have been carried out. The robustness in the study
areas have also been compared with each other to see the differences
and to better understand the type of robustness the areas have.
Different scenario techniques can also be most useful and give a clearer
view of the robustness and weaknesses that are signiﬁcant for the areas
in order to ﬁnd the essential measures for increasing the robustness.
Scenario techniques have, however, not been used in this analysis.
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5.1 Robustness in Duncan Village Proper

5.1.2 Technical robustness

5.1.1 Ecological robustness

Many of the current technical support in Buffalo City are large-scale systems,
e.g. water and electricity, which mainly lacks of local supplement. Most
systems are neither ecological adapted. The reliance of distribution is often
lower because of the risks of disruption on the networks, which makes the
residential areas that are dependent of the supplies very vulnerable. Largescale technical systems combined with incorporated local technical support
systems increases robustness in both large and small societies. The technical
robustness in Buffalo City is fairly low. Large parts of the technical systems are
presently in the need of maintenance, upgrading or replacement. The systems
are In terms of self-supply the only technical supplement Buffalo City has is
the gas-turbine electricity generator in East London, which could supply one
third of the areas in East London.

Duncan Village Proper is very underprivileged in terms social service and
infrastructure. Many factors have contributed to the prevailing situation that
occurs in the most disadvantaged areas. One of the main contributing factors is
the legacy of apartheid. Poor distribution of societal products and services has
generally undermined the conditions for ecological robustness, which instead
has had a gradually negative affect on the environment. These areas are very
vulnerable and most likely to be exposed to air and water pollution.
Increasing the ecological robustness requires alteration of the current situation,
e.g. waste management, transportation, energy production etc. Adapting to
more ecological systems, with renewable energy, recycling systems, technical
systems adapted to the eco-cycle, is today unfortunately very expansive and
is an economical issue for the higher governance. Ecological robustness is,
however, not only a ﬁnancial issue, Information, increasing the knowledge,
cooperation and great efforts on all levels can contribute to al lot, as well as
minimising the expenses for ecological measures. The ecological adjustment
on a national level is presently far from developed, but is gradually changing.
South Africa is currently in a development programme of renewable energy
sources, such as solar and wind power.
Measures to increase the ecological robustness in Duncan Village Proper
are very complex, which requires inﬂuence on many levels. Cooperation
between the residents, schools, wards and the authorities is most essential.
Primary measures should focus on information and increasing knowledge and
awareness, in order to reduce the enormous capacity gap. If vandalism and
mistreatment of the facilities is minimised, less repairs will be needed and
instead more resource can be used for upgrading infrastructure and facilities,
such as sanitation facilities and better waste management.
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Robustness of the technical support in Duncan Village Proper can mainly be
described as inadequate, need of maintenance and very vulnerable. The area has
very little supplements and is totally dependent on the municipal distribution.
Duncan Village Proper is supplied with both water and electricity, and the
systems are fairly secure. Temporary disruptions can however appear on the
electricity network, which is normally caused by strong weather conditions,
such as lightning storms and strong winds. Normally it takes only a few hours
to ﬁx the power lines and the consequences in Duncan Village Proper are
minor considering the low dependency on electricity. The water distribution,
on the other hand, is more vulnerable to the residents. Most people relay on
the water distribution, which is provided the communal standpipes. The water
consumption is generally very low because of the limited water supply. It
is estimated that roughly 20 litres is consumed by the locals in the informal
settlements, which can be compared to the 220 litres consumed by the people
living in more formal areas. The water distribution to Duncan Village Proper is
only one-way fed and large consequences could arise if the main supply would
be damaged.
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The social robustness in Duncan Village Proper is distinguished by the poor
social conditions and problems that pervade the area, problems such as high
unemployment and crime rates, poverty, inequity, segmentation, HIV/Aids,
overcrowding, environmental problems etc. The deprived black areas are
a result of many years of apartheid governance, which has inﬂicted in the
underdevelopment of infrastructure and physical environment lack of housing.
Since the abolishment of apartheid the inﬂux from the rural areas has rapidly
increased the populations in the urban areas in hope of job opportunities and a
better service, resulting in overcrowding and more problems in most townships
and informal areas.
Identity and unity amongst the residents can easily diminish in high density
areas, which is fairly obvious in Duncan Village Proper. The Primary School and
St Peters Church are presently providing the neighbourhood with some identity.
Poor environment and social instability can easily impact on the residents’ way
of feeling responsibility and security. Aggravating circumstances are more
likely to arise because the residents feel nothing is done by the municipality to
improve the situations.
Duncan Village Proper consists mainly of informal dwellings of low living
standards, and the lack of proper housing is essential. Governmental projects
are currently undertaking the task of providing with proper housing, but are
not enough in proportion to the number of people that are in line. Through out
the years unemployment in Buffalo City has increased signiﬁcantly, largely
because of declining exports of vegetables and fruits, which has affected many
cultivation areas.
Service level in Duncan Village Proper is low in general, but the residents have
access to a primary school, clinic and several churches. There is also a small
distribution of shops, mainly located I the business centre. Spazas and other
informal markets are mostly common.

Public participation in matters that relates to the residential area is generally
low. Reasons to the low participation can be the lack of information, difﬁcult
for the people to get their requests heard, the process of implementing measures
are too complex or simply that they don not care. Ward councillors are involved
in most projects concerning areas in their wards, and are presently the most
important link between the residents and the municipality. Social networks are
very few, which is a reason why more social networks should be established.
The social problems are evidently many. Dealing with the social issues is very
difﬁcult and complex, which requires great efforts on the higher levels of the
society, in order to improve the living conditions in Duncan Village Proper.
On a local level measures can be initiated with careful social planning where
focus must be on providing essential services and supplies. Social planning
and external alterations of e.g. economical, administrative determines in many
ways the outcome of the social structures in Duncan Village Proper. Careless
social planning will polarise the most disadvantaged areas even more from the
society.
5.1.4 Economical robustness
The low robustness of ecological, technical and social aspects, has evidently has
an impact on the economical robustness in Duncan Village Proper. Technical
systems and other infrastructure (e.g. roads) in the area are often in the need
of repairs and maintenance because of poor infrastructure, vandalism and
mistreatment by the locals. Societal expanses for repairs are currently large
in Buffalo City. Prosperity and afﬂuence of the individuals is low, because of
low levels of education, job opportunities and societal service in the area. The
possibilities of independence and self-sufﬁciency in Duncan Village Proper
are very limited, which requires major efforts by the municipality in order to
improve the situations. Socio-economic measures must involve and engage
the ward councillors and residents.
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Amalinda

5.2 Robustness in Amalinda
5.2.1 Ecological robustness
Due to different structural and historical backgrounds, as well as living
standards, Amalinda has in general, compared to Duncan Village Proper,
better conditions for robustness. With the vulnerability assessment and risk
matrix as basis, the ecological robustness in Amalinda can be considered as
low. The outcome of neighbourhood’s ecological robustness is mainly, as in
Duncan Village Proper, determined by the robustness of the municipality as
whole. Ecological solutions for waste management, treatment of wastewater
and surface water does not exist at all. Conditions for securing the eco-cycle
are moderate to low. Large areas of cultivation and green areas, increases the
prospective for ecological adjustments, and introducing local treatment of
wastewater and stormwater is currently the most potential measure that could
be implemented in Amalinda.
Establishment of external shopping centres and other services, combined with
a poor distribution of alternative transportation mode, such as safe public
transportation service, has contributed to the high dependence of private motor
cars in Amalinda, a situation that is valid for most of South Africa. Mini taxies
are however very common, but can of various reasons, be a very unsafe way of
travelling and is not a preferred travel mode by White population.

up to 36 hours. Many of the property-owners also have a swimming, which
could supply with water if necessary. Short disruptions occur from time to
time, mainly during strong weather conditions.
5.2.3 Social robustness
Amalinda is an average middle class residential area. Afﬂuence and prosperity
is above the average in Buffalo City. People in Amalinda are considered to
have fairly high living conditions, regarding to technical supplies, security,
environment, social service and other amenities. Most people are also owners
of a car, making them more capable of travelling to different location than
people that only have the possibility of walking or travelling with mini taxies.
Crewe Primary School, the churches and business centre are the essential nodes
that bring the residents together in Amalinda. The institutions and the business
centre is what provide the area with an identity.
Largest threat to individual security is the heavy trafﬁc, the present transportation
of dangerous goods and crime that impacts on the social robustness. Social
planning measures is should focus on minimising those risks that residents,
property and environment are exposed to. Physical measures, such as
reconstruction of road structures and upgrading roads for pedestrians can
reduce the trafﬁc situation in the area as well as the risks of trafﬁc accidents.
Less trafﬁc in the residential usually has a positive affect on the neighbourhood,
making it a safer environment for children.

5.2.2 Technical robustness
All the households in Amalinda are connected to drainage network and
are directly supplied with water and electricity, which form the basis for
technical robustness. The neighbourhood is connected to the same large-scale
technical networks as Duncan Village Proper. None of the essential systems
are supplemented with local measures, which currently contribute to the
vulnerability in the area. Long-term disruption could have serious consequences
in the neighbourhood. There are, however, a few preparedness measures that
could mitigate the consequences. Reservoirs that have been disconnected from
the puriﬁcation works can still maintain a normal water supply to the residents
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5.2.4 Economical robustness
Maintenance is often needed for repairing minor disruptions of the service
networks in Amalinda. Better technical development is needed to increase
the sustainability and integration with the eco-cycle, in order to attain a more
efﬁcient utilisation of natural resources and sustainable development. Social
networks, cooperation, neighbourhood watch and community forums can
reduce vandalism and crime at the same time increase the robustness.

5.3 Robustness in KwaDikidikana
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Poor distribution of essential functions, such as waste collection, drainage
systems, and proper sanitation facilities contribute to low ecological robustness
in KwaDikidikana. Pollution of the environment is mainly caused by
combustion of waste and litter as result of the low service. There are currently
no good solutions of proper sanitation facilities that can adapt in respect of the
eco-cycle. Pit latrines of poor quality are the only access the people have in
the village. If essential functions are not provided to the neighbourhood, the
environment in KwaDikidikana will slowly deteriorate and affect the people’s
health. Many people in KwaDikidikana utilise their soil for crop-growing, and
areas in the surroundings are used for larger cultivation and cattle, which from
an ecological perspective contributes to the neighbourhood’s robustness.
5.3.2 Technical robustness
KwaDikidikana has a distribution both water and electricity, which has been
part of extensive projects in providing rural areas with essential supplies.
However, necessary functions, such as drainage and sanitation facilities are
still required and local supplements do not exist. Water is most essential for
residents. The water distribution is one-way fed through a single pipeline
to the communal standpipes in the village. The distribution network is very
vulnerable to disruption. Water shortage could cause large consequences to
the living conditions in KwaDikidikana because of the fairly isolated location.
Electricity, on the other hand, is distributed directly to most households. The
electricity consumption may, however, be very low because of the expenses
that many cannot afford.
5.3.3 Social robustness
People in KwaDikidikana has for years been living rather simple lives, which
has given them skills in survival, in terms of housing and cultivation. People that
have moved from the rural to ﬁnd prosperity in the urban cities have often left

everything behind, such as their cultural heritage. This has essentially changed
their way of living, and the knowledge in how to “survive” has gradually
been lost, making them more vulnerable. The example can be comprehended
comparing the living conditions in the informal areas in
Duncan Village Proper and KwaDikidikana where the self-sufﬁciency is much
higher in KwaDikidikana. People in KwaDikidikana are not as privileged with
services as for those living in Duncan Village Proper, where the service are
more accessible. Although, the traditional life combined with a few modern
systems, such as telecommunication, water and electricity has contributed has
in some ways lead to a better endurance, compared to the people living in the
informal areas in Duncan Village Proper.
The less density, proper housing and self-sufﬁciency have contributed to a
better social robustness in KwaDikidikana than in Duncan Village Proper. The
village has also a clear identity, formed by the school and church, and the
relations and fellowship between the residents. However, there are many factors
that also contribute to a low social robustness, such as lack of transportation,
and important functions that could reduce health risk and the pollution in the
environment. The security in KwaDikidikana is moderate because of fairly
unreliable emergency and rescue service. The village has no signiﬁcant social
networks and the public participation in decisions that affects the residents
directly or indirectly is principally non-existent.
5.3.4 Economical robustness
Job opportunities are very low in these area, which is why the unemployment
levels are fairly high and the income levels very low. Instead many maintain by
cultivating, growing their own crops, which is why the people in KwaDikidikana
are fairly independent and self-sufﬁcient. Economical damages are usually
caused by property damage caused by rough weather conditions, which can
be damage roofs and walls. Most houses are made of mud-blocks. Crime and
social problems are moderate to low, but suffers from time to time of vandalism
of public property.
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6. MEASURES FOR INCREASING
ROBUSTNESS
Evaluating the robustness of the three study areas shows that
various measures are required to increase the robustness even in the
municipality. Measures that are presented for each area are general
suggestions for how to increase the preparedness and robustness in
the neighbourhood as well as in the municipality. There are different
types of measures that can be implemented depending on the extent of
risks, resources for measures, conditions and the level of vulnerability.
Measures in the tables are partially presented as preparedness
measures, physical measures and long-term measure.
Many of the vulnerabilities that exist in the neighbourhood areas, mostly
regarding the social conditions often require major efforts on higher
levels. Measures on higher levels that can affect the neighbourhoods
are considered as long-term measures. The municipality plays an
important role in planning issues that relates to robustness, as well as
the citizens which in many ways have an important part in upholding the
democratic process by participating in planning issues.
The general measure is to increase the awareness, information and
knowledge on the neighbourhood levels. Establishing social networks
on neighbourhood levels is a step in increasing participation in matters
that concerns their area. Communication between the different levels
is also important for coordination and for effective measures. The
responsibility for the implementations is divided in different levels.
The undertaking is estimated regarding type of measure, extent and
resources that are available.
Cost estimations that are presented for each measure are very rough
estimations and have no scientiﬁc grounds. The costs are assumed
on the extent of measure, physical alterations, time period and current
resources. Detailed studies and discussions of the implementations
would of course be required for later decision making.
181

Duncan Village Proper

TOWARDS A ROBUST SOCIETY

6.1 Measures for Duncan Village Proper
Event
IN RISK ZONE E
1.4 Crime

1.5 Fire

4.1 Social threats

4.2 Emissions to
air and water

4.4 Long-term
threats to
water supply
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Measures of suggestion

Estimated costs

Resposiblity for
implementation

Preparedness in neighbourhood: Neighbourhood watch, Local involvement and cooperation
between schools, organisations, community, parents and local authorities, increase the sense
of ownership, relationship, identity to make the residents take more responsibility
Physical measures: Spatial planning; upgrading of environment and attractiveness – green
areas, parks, better housing, social service, socio-economic measures, maintenance of the
area, better lighting, establish meeting places
Better policing and service

Minor costs

Residents/Organisations/
Institutes/Municipality

Moderate to great costs

Municipality

Great to major costs

Preparedness in neighbourhood: Fire alarms and ﬁre extinguishers (e.g. in public buildings)

For many residents it can
be unaffordable
Minor to great costs

National /Provincial/
Municipality
Property-owners/
Municipality
Municipality

Information and education about ﬁre and how to act in an event, control and regulations
Physical measures: Proper road structures, better housing, physical reconstruction of the area
Preparedness in neighbourhood. Increase social networks, Neighbourhood watch, Local
involvement and cooperation between schools, organisations, community, parents and local
uthorities
Physical Measures: New focal points, e.g. upgrading of business centre with more shops
and service, better infrastructure and maintenance, proper housing (e.g. collective housing),
upgrading of environment
National requirements, cooperation is required from the individual up to national level to
increase the social conditions
Information and education to increase awareness and knowledge about the environment,
needs close cooperation between residents, institutes, organisations and local authorities

Minor costs

Residents/Organisations/
Institutes/Municipality

Moderate to great costs

Municipality in cooperation
with residents

Great to major costs

All levels

Minor costs

Residents/Organisations/
Institutes/Municipality

Physical measures: Spatial planning; Reduce trafﬁc, better public transportation, better
possibilities for cycling and walking, ecological measures for e.g. treatment works
Better control and regulations – National requirements, cooperation is required from the
individual up to national level

Great costs

Municipality

Major costs

All levels/
International rules

Preparedness in neighbourhood: Collecting rainwater, water reserves/storage, e.g. water tanks

Minor costs

Residents/Property- owners

General preparedness: Extra water storage, local energy supply (e.g. generators) for pumps
Action plan for future water supply, better control and regulations to protect the main
water resources (e.g. rivers), which requires cooperation between all the neighbouring
municipalities

Moderate costs

Municipality

Better control and regulations, prohibit pesticides, reduce nitrogenous fertilizers
Cooperation is required from the individual up to national level

Major costs

All levels
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IN RISK ZONE D
1.1a/1.1b
Hazardous
emissions from
trafﬁc (dangerous
goods and trafﬁc
pollution)

Measures of suggestion

Estimated costs

Resposiblity for
implementation

Preparedness in neighbourhood: Installation of a local alarm system

Minor costs

Municipality

Investigation of emissions, volumes and substances being transported, investigation of
alternative for transport of dangerous goods, risk analysis for transport of dangerous goods.
Better monitoring, regulations and control of both trafﬁc and transport of dangerous goods
Reduce vehicle trafﬁc with alternative transportation modes; public transport, bicycling,
walking. Physical measures: Noise barriers along Ziphunzana Bypass, alternative routes for
transport of dangerous goods, alternative fuel

Minor costs

Municipality

Moderate to great costs

Municipality

1.6b/1.6c
Natural hazards
(Strong winds and
geological risks9

Physical measures: Relocation of existing settlements in the slopes, gardening, better housing
constructions, avoid infrastructure above ground, such as overhead line electricity, arranging
wind-safety buildings (e.g. churches, community hall) for community shelter
Investigation of hazardous areas, spatial (land-use) planning to avoid hazardous areas being
used for settlement, better control and regulations to avoid other people from settling in area

Minor to great costs

Municipality/Organisation

Minor costs

Municipality in cooperation
with residents

2.1 Drinking water

Preparedness in neighbourhood: Collecting rainwater, water storage, e.g. water tanks, local
well in the area
Maintenance and local energy supply (independent from the municipal grid) for water pumps,
local water reserves/storage
Further risk/vulnerability analysis of the water supply to Duncan Village Proper

Minor costs

Residents/Property owners

Minor to moderate costs

Municipality

2.4 Heating

Alternative cooking and heating supplies, such as electricity (long-term measure)
Preparedness: Storage of provision that can be consumed without heating
Relief from authorities

3.1b Two-way
telecom
systems

Preparedness in neighbourhood: Form a local information centre (e.g. community hall,
church, councillor) with access to cellphone, radio communicator, internet in case of an crisis
event

Minor costs

Residents/Organisations/
Institutes/Municipality

3.2 Transport

Physical measures: Upgrading of sidewalk and paths for pedestrians and bicyclist

Moderate costs

Municipality

Upgrading of public transportation, Increase the municipal bus networks, which also improve
a safer way to travel
Information and education to increase awareness and knowledge about the water and
environment, and reduce vandalism/mistreatment, needs close cooperation between residents,
institutes, organisations and local authorities
General measures: Separation of industrial wastewater, wastewater from residential areas,
better monitoring and control, regulations for industries/factories to treat wastewater before
letting it out in the sewerage systems, increasing maintenance, recycling organic waste

Moderate to great costs

Municipality
(Provincial)
Residents/Organisations/
Institutes/Municipality

3.3 Sewerage
system

Minor costs

Great costs

Duncan Village Proper

Event

Municipality/Industries
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Continue of risk zone D
Event

Measures of suggestion

Estimated costs

Resposiblity for
implementation

Introduce local treatment of wastewater in the local environment, upgrading of existing
stormwaters
Establish a local recycling station in the area for collecting cans, glass bottles, paper, plastic
etc – job opportunities.

Great costs

Municipality

Moderate to great costs

Municipality

Better system for recycling management, requires better efforts on all levels

Major costs

All levels

4.3 Threats to
land and
vegetation

Better control and regulations, prohibit pesticides, reduce nitrogenous fertilizers
Cooperation is required from the individual up to national level

Major costs

All levels

4.6 Green house
effect

Economical and administrative control/regulations. Alternative renewable energy sources,
alternative fuel for vehicles

Major costs

All levels/
International rules

4.7 Damage to
ozone layer

Replace/Prohibit Freon, Control of emissions, investigate emissions of Freon, use of Freon in
Buffalo City

Major costs

All levels/
International rules

Preparedness in neighbourhood: Increase self-sufﬁciency by gardening, collective gardening,
local cultivation
Secure local production of provisions in East London/Buffalo City

Minor costs

Property-owners/
Residents
Municipality

3.1a
All telecom/info
systems

Battery radios, information distribution, form a local information centre (e.g. community hall,
church, councillor) with access to TV, battery radios, equipped with emergency radio
Installation of local alarm system for emergency situations

Minor costs

4.5 Long-term
threats to
electricity
IN RISK ZONE B
1.6a
Natural hazards
(ﬂooding)

Maintenance and upgrading of existing infrastructure, local supplement with alternative
energy sources, e.g. wind, hydraulic, solar energy

Major costs

National/Provincial
Municipality

Physical measures: Relocation of existing settlements in the slopes, better housing
constructions, avoid infrastructure above ground, such as overhead line electricity

Moderate to great costs

Municipality

Spatial planning (land-use planning), control and regulations to avoid other people from
settling in area

Minor costs

Municipality in cooperation with residents

Information to residents, installation of local warning systems

Minor costs

Municipality/Provincial

Solar cells, Local electricity generators

Great costs

Maintenance of existing infrastructure, local supplement with alternative energy sources

Major costs

Property-owners/
Municipality
Municipality

3.4 Stormwater
3.5 Waste
management

IN RISK ZONE C
2.2 Provisions

IN RISK ZONE A
1.2 Radioactive
fallout
2.3 Electricity
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Minor to moderate costs

Minor costs

Property-owners/
Organisation
Organisation/Municipality
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6.2 Measures for Amalinda

IN RISK ZONE E
4.2 Emissions to
air and water

4.4 Long-term
threats to
water supply

IN RISK ZONE D
1.1a/1.1b
Hazardous
emissions from
trafﬁc (dangerous
goods and
trafﬁc pollution)

1.4 Crime

Measures of suggestion

Estimated costs

Resposiblity for
implementation

Information and education to increase awareness and knowledge about the environment,
require close cooperation between residents, institutes, organisations and local authorities
Physical measures: Spatial planning; Reduce trafﬁc, better public transportation, better
possibilities for cycling and walking, ecological measures for e.g. treatment works, local
treatment of wastewater
Better control and regulations – National requirements, cooperation is required from the
individual up to national level

Minor costs

Major costs

All levels/
International rules

Preparedness in neighbourhood: Collecting rainwater, water reserves/storage, e.g. water
tanks, local wells

Minor to moderate costs

Residents/Propertyowners

General preparedness: Extra water storage, local energy supply (e.g. generators) for pumps
Action plan for future water supply, better control and regulations to protect the main
water resources (e.g. rivers), which requires cooperation between all the neighbouring
municipalities

Moderate costs

Municipality

Better control and regulations, prohibit pesticides, reduce nitrogenous fertilizers
Cooperation is required from the individual up to national level

Major costs

All levels

Preparedness in neighbourhood: Installation of a local alarm system, ventilation systems

Minor costs

Investigation of emissions, volumes and substances being transported, investigation of
alternative for transport of dangerous goods, risk analysis for transport of dangerous goods.
Better monitoring, regulations and control of both trafﬁc and transport of dangerous goods

Minor costs

Municipality/Propertyowners
Municipality

Reduce vehicle trafﬁc with alternative transportation modes; public transport, bicycling,
walking, alternative fuel for vehicles (long-term measure)
Physical measures: Essential to move the routes for transport of dangerous goods outside the
residential areas

Moderate costs

Municipality

Preparedness in neighbourhood: Neighbourhood watch, Local involvement and cooperation
between schools, organisations, community, parents and local authorities, increase the sense
of ownership, relationship, identity to make the residents take more responsibility
Physical measures: Spatial planning; upgrading of environment – green areas, parks, better
lightning, establish meeting places
Better policing and service prevention

Minor costs

Residents/Organisations/
Institutes/Municipality

Moderate to great costs

Municipality

Great to major costs

National /Provincial/
Municipality

Great costs

Amalinda

Event

Residents/Organisations/
Institutes/Municipality
Municipality
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Amalinda

Continue of risk zone D
Event

Measures of suggestion

Estimated costs

Resposiblity for
implementation

Preparedness in neighbourhood: Collecting rainwater, water storage, e.g. water tanks, local
well in the area,

Minor costs

Residents/Property
owners

Restoring the Amalinda dam for water storage, requires sanitation
Maintenance and local energy supply (independent from the municipal grid) for water pumps,
local water reserves/storage
Solar cells, Local electricity generators

Great costs
Minor to moderate costs

Municipality/Residents
Municipality

Great costs

Property-owners/
Municipality

Maintenance of existing infrastructure, local supplement with alternative energy sources

Major costs

Municipality

2.4 Heating

Alternative cooking and heating supplies, such as gas stove

Minor costs

Property-owners

3.3 Sewerage
system

Information and education to increase awareness and knowledge in how to about
environment and water usage, and reduce vandalism/mistreatment, needs close cooperation
between residents, institutes, organisations and local authorities
Physical measures: Separate household wastewater from industrial wastewater

Minor costs

Residents/Organisations/
Institutes/Municipality

Great costs

Municipality

General measures: Separation of industrial wastewater, wastewater from residential areas,
better monitoring and control, regulations for industries/factories to treat wastewater before
letting it out in the sewerage systems, increasing maintenance, recycling organic waste

Great costs

Municipality/Industries

3.4 Stormwater

Introduce local treatment of wastewater in the local environment by laying out possible
ditches, water channels along the main roads, creating ponds, wetlands for treatment of
surface water/stormwater, Upgrading of existing stormwaters

Great costs

Municipality/Residents

4.1 Social threats

Preparedness in neighbourhood. Increase social networks, Neighbourhood watch, Local
involvement and cooperation between schools, organisations, community, parents and local
authorities
Physical Measures: New focal points, parks, maintenance

Minor costs

Residents/Organisations/
Institutes/Municipality

Minor costs

4.3 Threats to
land and
vegetation
4.6 Green house
effect

Better control and regulations, prohibit pesticides, reduce nitrogenous fertilizers
Cooperation is required from the individual up to national level

Major costs

Municipality in cooperation with residents
All levels

Economical and administrative control/regulations. Alternative renewable energy sources,
alternative fuel for vehicles

Major costs

All levels/
International rules

4.7 Damage to
ozone layer

Replace/Prohibit Freon, Control of emissions, investigate emissions of Freon, use of Freon in
Buffalo City

Major costs

All levels/
International rules

2.1 Drinking water

2.3 Electricity
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Measures of suggestion

Estimated costs

Resposiblity for
implementation

IN RISK ZONE C
3.1a
All telecom/info
systems

Battery radios, information distribution, form a local information centre (e.g. church,
councillor),

Minor costs

Residents/Organisations

Installation of local alarm system for emergency situations

Minor costs

Organisation/Municipality

3.2 Transport

Physical measures: Upgrading of sidewalks/crossings, paths for pedestrians and bicyclist

Moderate costs

Municipality

Upgrading of public transportation, Increase the municipal bus networks, which also improve
a safer way to travel, promote car-pooling/car-pools

Minor to great costs

Municipality

Maintenance and upgrading of existing infrastructure, local supplement with alternative
energy sources, e.g. wind, hydraulic, solar energy

Major costs

National/Provincial
Municipality

Arranging wind-safety buildings (e.g. churches) for community shelter if necessary

Minor costs

Residents/Organisation

Physical measures: avoiding infrastructure above ground, such as overhead line electricity,
planting windbreaks

Moderate to great costs

Municipality/Residents

IN RISK ZONE A
1.2 Radioactive
fallout

Information to residents, installation of local warning systems

Minor costs

Municipality/Provincial

1.5 Fire

Preparedness in neighbourhood: Fire alarms and ﬁre extinguishers (e.g. in public buildings)

Minor costs

Property-owners

Risk analysis of the petrol stations in the area, Information, sprinkler systems/alarms in public
buildings

Minor costs

Municipality/
Property-owners

Preparedness: Monitoring water level in Amalinda River, weather forecasts, information
Physical measures: Embankments, Relocation of existing settlements in ﬂood zones
Investigation of hazardous areas, spatial (land-use) planning to avoid hazardous areas being
used for settlement
Preparedness in neighbourhood: Increase self-sufﬁciency by gardening, collective gardening,
local cultivation
Secure local production of provisions in East London/Buffalo City

Minor costs

Property-owners/
Municipality
Municipality in
cooperation with residents
Property-owners/
Residents
Municipality

Cellphones, radios
Preparedness in neighbourhood: Form a local information centre (e.g. community hall,
church, councillor) equipped with emergency radio
Establish a local recycling station in the area for collecting cans, glass bottles, paper, plastic
etc – job opportunities, sorting household waste

Minor costs

Residents/Organisations/
Institutes/Municipality

Moderate to great costs

Municipality

Better system for recycling management, requires better efforts on all levels

Major costs

All levels

4.5 Long-term
threats to
electricity
IN RISK ZONE B
1.6b
Natural hazards
(strong winds)

1.6a/1.6c
Natural hazards
(ﬂooding and
Geological risks)
2.2 Provisions

3.1b Two-way
telecom
systems
3.5 Waste
management

Minor costs
Minor costs
Minor to moderate costs

Amalinda

Event
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KwaDikidikana

6.3 Measures for KwaDikidikana
Event
IN RISK ZONE E
4.2 Emissions to
air and water

4.4 Long-term
threats to
water supply

IN RISK ZONE D
1.4 Crime

1.6b
Natural hazards
(strong winds)
2.1 Drinking water
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Measures of suggestion

Estimated costs

Resposiblity for
implementation

Information and education to increase awareness and knowledge about the environment,
require close cooperation between residents, institutes, organisations and local authorities,
Better service of waste management to reduce illegal burning of waste and litter in
KwaDikidikana
Physical measures: Spatial planning; Reduce trafﬁc, better public transportation, better
possibilities for cycling and walking, ecological measures for e.g. treatment works, local
treatment of wastewater

Minor costs

Residents/Organisations/
Institutes/Municipality

Great costs

Municipality

Better control and regulations – National requirements, cooperation is required from the
individual up to national level

Major costs

All levels/
International rules

Preparedness in neighbourhood: Collecting rainwater, water reserves/storage, e.g. water
tanks, local wells
General preparedness: Extra water storage, local energy supply (e.g. generators) for pumps
Action plan for future water supply, better control and regulations to protect the main
water resources (e.g. rivers), which requires cooperation between all the neighbouring
municipalities

Minor to moderate costs
Moderate costs

Residents/Propertyowners
Municipality

Better control and regulations, prohibit pesticides, reduce nitrogenous fertilizers
Cooperation is required from the individual up to national level

Major costs

All levels

Preparedness in neighbourhood: Neighbourhood watch, Local involvement and cooperation
between schools, organisations, community, parents and local authorities, increase the sense
of ownership, relationship, identity to make the residents take more responsibility
Physical measures: Spatial planning; upgrading of environment – better lightning, establish
meeting places, service
Better policing and service prevention

Minor costs

Residents/Organisations/
Institutes/Municipality

Moderate to great costs

Municipality

Great to major costs

National /Provincial/
Municipality

Arranging wind-safety buildings (e.g. churches) for community shelter if necessary

Minor costs

Residents/Organisation

Physical measures: avoiding infrastructure above ground, such as overhead line electricity,
planting windbreaks, better construction of houses, roofs, walls
Preparedness in neighbourhood: Collecting rainwater, water storage, e.g. water tanks, local
well in the area
Maintenance and local energy supply (independent from the municipal grid) for water pumps,
local water reserves/storage
Further risk/vulnerability analysis of the water supply to KwaDikidikana

Moderate to great costs

Municipality/Residents

Minor costs

Residents/Property
owners
Municipality

Minor to moderate costs
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Continue of risk zone D
Measures of suggestion

Estimated costs

Resposiblity for
implementation

2.4 Heating

Alternative cooking and heating supplies
Relief work from the authorities

3.1a
All telecom/info
systems

Battery radios, information distribution, form a local information centre (e.g. church,
councillor)
Installation of local alarm system for emergency situations

Minor costs

Residents/Organisations

Minor costs

Organisation/Municipality

3.1b Two-way
telecom
systems

Cellphones, radios
Preparedness in neighbourhood: Form a local information centre (e.g. community hall,
church, councillor) equipped with emergency radio

Minor to moderate costs

Residents/Organisations/
Institutes/Municipality

3.2 Transport

Physical measures: Better road structures, crossings, paths for pedestrians and bicyclist to
other villages and to the larger urban areas

Moderate costs

Municipality

Service of public transportation to the village, increase the municipal bus networks, which
also improve a safer way to travel

Great costs

Municipality

Preparedness in neighbourhood. Increase social networks, Neighbourhood watch, Local
involvement and cooperation between schools, organisations, community, parents and local
authorities
Physical Measures: Spatial planning; upgrading of environment – establish meeting places,
better public transportation service, infrastructure, socio-economic measures, maintenance

Minor costs

Residents/Organisations/
Institutes/Municipality

Moderate to great costs

Municipality in cooperation with residents

4.3 Threats to
land and
vegetation
4.6 Green house
effect

Better control and regulations, prohibit pesticides, reduce nitrogenous fertilizers
Cooperation is required from the individual up to national level

Major costs

All levels

Economical and administrative control/regulations. Alternative renewable energy sources,
alternative fuel for vehicles

Major costs

All levels/
International rules

4.7 Damage to
ozone layer

Replace/Prohibit Freon, Control of emissions, investigate emissions of Freon, use of Freon in
Buffalo City

Major costs

All levels/
International rules

IN RISK ZONE C
4.5 Long-term
threats to
electricity

Maintenance and upgrading of existing infrastructure, local supplement with alternative
energy sources, e.g. wind, hydraulic, solar energy

Major costs

National/Provincial
Municipality

4.1 Social threats

KwaDikidikana

Event

IN RISK ZONE B
None
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Event
IN RISK ZONE A
1.1a/1.1b
Hazardous
emissions from
trafﬁc (dangerous
goods and
trafﬁc pollution)

Measures of suggestion

Estimated costs

Resposiblity for
implementation

Preparedness in neighbourhood: Installation of a local alarm system, ventilation systems

Minor costs

Investigation of emissions, volumes and substances being transported, investigation of
alternative for transport of dangerous goods, risk analysis for transport of dangerous goods.
Better monitoring, regulations and control of both trafﬁc and transport of dangerous goods

Minor costs

Municipality/Propertyowners
Municipality

General: Increase alternative transportation modes; public transport, bicycling, walking,
alternative fuel for vehicles (long-term measure)

Moderate costs

Municipality

1.2 Radioactive
fallout

Information to residents, installation of local warning systems

Minor costs

Municipality/Provincial

1.5 Fire

Preparedness in neighbourhood: Fire alarms and ﬁre extinguishers (e.g. in public buildings),
local ﬁre-squad formed by volunteers, requires equipment and training

Minor to moderate costs

Residents/Organisation/
Municipality

1.6a/1.6c
Natural hazards
(ﬂooding and
Geological risks)
2.2 Provisions

Investigation of hazardous areas, spatial (land-use) planning to avoid hazardous areas being
used for settlement

Minor costs

Municipality

Preparedness in neighbourhood: Increase self-sufﬁciency by gardening in all households,
collective cultivation
Secure local production of provisions in King William’s town/Buffalo City

Minor costs

Property-owners/
Residents
Municipality

Local energy supply, e.g. electricity generator, solar cells, wind power.

Great to major costs

Property-owners/
Municipality

Great to major costs
Moderate to great costs

Organisations/
Municipality
Municipality/Residents

Moderate to great costs

Municipality

Major costs

All levels

2.3 Electricity

OTHER MEASURES REQUIRED TO INCREASE ROBUSTNESS IN KWADIKIDIKANA
Sewerage system/ Local drainage and treatment work (for recycling organic waste), which could service only
wastewater
KwaDikidikana, or several other villages in the nearby as well
Stormwater
Physical measures: laying out possible ditches, water channels along main roads and local
roads, construction of stormwater drainage and introduce local treatment of wastewater in
the local environment by creating ponds/wetlands for treatment of surface water/stormwater.
Treated water can be used for farming/cultivation
Waste disposal
management
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The area requires waste collection service, information to prevent illegal littering and
combustion of waste, establish a local recycling station in the area for collecting cans, glass
bottles, paper, plastic etc – job opportunities, recycling organic waste
Better system for recycling management, requires better efforts on all levels

Minor to moderate costs
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