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Defining a hazard 

 A potentially damaging physical 
event, phenomenon or human activity, 
which may cause the loss of life or 
injury, property damage, social and 
economic disruption or environmental 
degradation……. 

 
 

 

 

Important: 
Not all hazards result in/cause disasters 

~ it depends on the vulnerability of a 
community 



How a hazard affects us is 
determined by our Vulnerability… 

 Vulnerability refers to a set of conditions 
resulting from physical, social, economical and 
environmental factors, which increase the 
susceptibility of a community to the impact of a 
hazard. 

 
 

 

 



Some factors impacting on 
vulnerability are: 

 Poverty 

 Ungoverned population growth 

 Rapid urbanisation and migration 

 Large transitions in cultural practices 

 Environmental degradation 

 Lack of awareness and information 

 War and civil strife 
 



Bringing together  
Risks, Hazards and Vulnerabilities 

 Risk is likelihood of a hazard 
event occurring combined with 
the vulnerability of a community: 

 A hazard event occurrence, 
i.e: 

 Flood 

 Fire 

 acts as the TRIGGER of a 
disaster 

 The vulnerability of the: 

 Economy 

 Environment 

 Facility 

 Society 

 Combined the hazard and the 
vulnerability determines the RISK …. 
and the resulting DISASTER 



What is a disaster? 

 A disaster is a serious disruption of the 
functioning of a society, causing 
widespread human, material, or 
environmental losses which exceed the 
ability of the affected society (or 
community) to cope using only its own 
resources.  

 Classified according to their speed of 
onset (slow or sudden), or 

 According to their cause (natural, 
technological or environmental).  



What is a slow onset disaster? 

 Usually a natural disaster, the 
beginnings of which are slow (sometimes 
imperceptible) and often not recognised 
until the full effect is felt 

 

 Synonym: creeping disaster 
 

 NOTE:  A seemingly natural disaster 
can be caused or aggravated by human 
actions. 



Examples of slow onset disasters 

 Drought 

 Famine (often associated with drought) 

 Desertification 

 Pollution of environment or natural 
resources 

 Deforestation 

 Coastal erosion 

 Slow epidemics (e.g. HIV/AIDS) 
 



Mediating factors 

 Human actions  
 e.g. deforestation, improper land use 

leading to desertification, pollution 
 

 Climate change  
 Drought, coastal erosion 
 

 Outbreaks of disease  
 e.g. TB, HIV/AIDS, waterborne 

diseases 
 



Population and water resources  
- a delicate balance 

 Most poor countries located in regions with 
the most droughts and variation in rainfall 

 These countries also face rapid population 
growth 

 Most of Africa subsist on the hydrological 
edge 

 Poor progress in water resource manage- 
ment, sanitation and hygiene cause a slow 
disaster: 

Deteriorating water quality 
 

Water crisis 
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Why river pollution is important 

 Health consequences of the problem 

 Consequences for exports 

 Consequences for the environment 

 Consequences for tourism 











 



 





The Extent of the Problem 

 

 

 

 

% of samples above 2000 E. coli per 100 ml water  (1998 - 2004) 
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The Extent of the Problem 

 

 

 

 

E. coli levels below settlement 1998 - 2005
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Most recent E. coli counts in Plankenbrug 
 (Note: Contact should be avoided at >2000 E. coli per 100 ml water) 

Sampling date 

 

Faecal coliforms 
per 100 ml water 

E. coli per 100 ml 

water 

11-03-2002 3 290 000 1 086 000 

10-02-2003 10 860 000 4 560 000 

09-02-2004 >560 000 000 >560 000 000 

23-2-2004 42 560 000 34 540 000 

08-02-2005 1 406 000 1 406 000 



Recent E. coli counts in Berg River 
 (Note: Contact should be avoided at >2000 E. coli per 100 ml water) 

Sampling date Sample site E. coli /100 ml water 

09-02-2004 Oosbosch Str Bridge 129 

09-02-2004 Mbekweni Stormwater 
ditch 2 34 770 000 

09-02-2004 Mbekweni Ditch 3 2 440 000 000 

24-05-2004 Mbekweni Ditch 3 17 000 000 

09-02-2004 Bridge on R44 7 000 

09-02-2004 At Lady Loch Bridge 11 724 

08-02-2005 Bridge on R44 5 422 



Recent E. coli counts from DWAF 
 (Note: Contact should be avoided at >2000 E. coli per 100 ml water) 

Sampling date Sample site E. coli /100 ml 
water 

17-02-2005 Plankenbrug below 
Kayamandi 

2 419 170 

03-02-2005 Below Malmesbury 
Sewage Works 

36 400 

01-02-2005 
Franschhoek below 
confluence with 
Stiebeuel 

61 310 

01-02-2005 Below Wellington 
Sewage Works 

11 190 



Viruses detected in the Plankenbrug River 

Analyses done by Prof  M Taylor, Pretoria University 
 

Enterovirus (untypable at present)  -  contain such 
viruses as hepatitis A, polio, coxsackie and echo 

 

Rotavirus (both in the riverwater and in the 
bioslimes on the stones)  -  reovirus causing 
gastroenteritis (especially in children).  Clinically 
more severe than diarrhoea caused by Norwalk 
virus and is a leading cause of infant death in poor 
communities 

 

Adenovirus - causes pharingitis, upper and lower 
respiratory tract disease and external eye disease 

 

 



ORGANISMS IDENTIFIED FROM PLANKENBRUG: 11-2-2002  

 

 

 

 

Beta hemolytic streptococcus Group A (sepsis, respiratory infections, 
endocarditis, rheumatic fever, kidney disease) 

Alpha hemolytic streptococci  

Enterococcus faecalis (resistant to antibiotics) 

Staphyloccocus spp. amongst which S. aureus, S. epidermidis 
(septicaemia, pneumonia, skin and wound infections. S. enterocolitis high fatality 
rate) 

Klebsiella, amongst which K. pneumoniae. K. ozaenae (pneumonia) 

Escherichia coli (at least 4 'variants') (diarrhoea, urinary tract, HUS) 

Acinetobacter spp. (usually resistant against most antibiotics) 

Pseudomonas spp. amongst which P. aeruginosa (grows in detergents, 
resistant to disinfectants, sepsis, wound infections, eye infections) 

Proteus mirabilis, P. vulgaris (diarrhoea, especially in children) 



 

 

 Untreated effluent causes great damage to 
river ecology. 

   

 Even if effluent is treated so that the heavy 
organic load is reduced, the high nitrogen and 
periodic high phosphate levels cause blue-green 
algal blooms in the farm dams filled from the 
river. This bloom causes toxins in the water 
that can be fatal to livestock, farm animals 
and humans using this water. 

 

 

 

Effect of winery effluent on rivers 
 



Costs of diarrhoea in dense settlement - 2001 
(Danish study) 

 Direct costs 
 Hospital: R614 237 (19%) 

 Clinic: R190 687 (6%) 
 

 Indirect costs 

 Lost income: R1 977 987 (63%) 

 Self-treatment: R368 614 (12%) 

TOTAL COSTS: R3 151 544 
 

7% financed by local government, 

32% provincial government  

61% by population in settlement 



Levels of Environmental Governance 

0: "Forgetaboutit" 

1:  Passive (Aim: compliance)  -   Rudimentary system, 
information carefully controlled, management may 
not be informed) 

2:  Active (Aim: risk reduction.)   Level 1 + evaluate 
the management systems, policies, audit  - also 
embedded in financial systems) 

3:  Aggressive (Aim: strategic future positioning)  Top 
class Level 2 + accountability all the way up the 
line, reward systems) 

 



You cannot TALK your way 

out of a problem you 

BEHAVED yourself into! 

 



"In nature there are neither 
rewards nor punishments 

  

- there are consequences" 
 

                 R J Ingersoll 
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