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  Unit ID 1808  

     

Domain   WATER SUPPLY AND SANITATION 
OPERATIONS 

  

Title:   Demonstrate the application of 
elementary water biology in water 

supply and sanitation 

  

Level: 2    Credits: 6  
 
Purpose 
 
This unit standard is intended for Operators or Artisans in the Water Supply and 
Sanitation Sector. People credited with this unit standard will be able to: 
 

 Demonstrate an understanding of the theory of micro-organisms   

 Demonstrate an understanding of water-borne diseases 

 Demonstrate an understanding of the theory of aquatic plants 

 Demonstrate an understanding of the effect of pollution on fresh water bodies 

 Demonstrate an understanding of micro-biological effects on water supplies  

 Demonstrate an understanding of biochemistry and metabolism of micro-organisms 
 
Special Notes 
 
1. Entry requirements 

 
Prerequisite: 

 Unit ID 1795: Demonstrate basic knowledge of water quality 
 

2. This unit standard should be delivered and assessed in the context of the water 
supply and sanitation sector and should also be assessed in conjunction with 
other relevant technical units selected from this domain. 

3. The evidence required to demonstrate competency in this unit must be relevant 
to workplace operations. 
 

4. All inspection, operation and maintenance procedures associated with the use of 
tools and equipment shall comply with manufacturers’ guidelines and 
instructions. 
 

5. Glossary of terms  
 
‘Micro-organisms’ means living organism (such as a bacteria, fungi and viruses), 
too small to be seen with naked eye but visible under a microscope (also called 
microbes). 
‘Biochemistry’ means the branch of science concerned with the chemical and 
physio-chemical processes that occur within living organisms. 
‘Metabolism’ means the chemical processes that occur within a living organism in 
order to maintain life. 
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‘Aquatic plants’ refers to plants that grow partly or wholly in water whether rooted 
in the mud, as a lotus, or floating without anchorage, as the water hyacinth. 
‘Escherichia coli’ (commonly abbreviated E. coli) is a Gram-negative, facultative 
anaerobic, rod-shaped bacterium that is commonly found in the lower intestine of 
warm-blooded organisms (endotherms).  
‘Water borne diseases’ refers to diseases caused by pathogenic microorganisms 
that most commonly are transmitted in contaminated fresh water.  
‘Binary fission’ means the division of one organism into two organisms 
approximately equal in size. 

 
6. Regulations and legislation relevant to this unit standard include the following: 
 

 Environmental Management Act, 2007 (Act No. 7 of 2007) 

 Water Resources Management Act, 2013 (Act No.11 of 2013). 

 Labour Act, 2007 (Act No. 11 of 2007) in conjunction with Regulation 156, 
‘Regulations Relating to the Health and Safety of Employees at work’. 

 National Sanitation Strategy. 

 Water and Sanitation Policy 2008. 

 Sanitation Code of Practice. 
 
Quality Assurance Requirements 
 
This unit standard and others within this subfield may be awarded by institutions which 
meet the accreditation requirements set by the Namibia Qualifications Authority and the 
Namibia Training Authority and which comply with the national assessment and 
moderation requirements. Details of specific accreditation requirements and the national 
assessment arrangements are available from the Namibia Qualifications Authority and 
the Namibia Training Authority on www.nta.com.na. 

Elements and Performance Criteria 

 
Element 1: Demonstrate an understanding of the theory of micro-organisms 
 
Range 
 
Living organisms include at a minimum micro-organisms such as bacteria, viruses, 
algae, protozoa, as well as flies, psychoda larvae, worms and microbes. 
 
Detailed information about microbiology, living organisms and bacteria are included. 
 
Performance Criteria 
 
1.1 Microbiology is defined. 

 
1.2 Living organisms relevant to water and sanitation are classified. 

 
1.3 Living organisms are described according to their respiration, food and 

temperature preferences. 
 

http://www.nta.com.na/
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1.4 The effects of micro-organisms on their environment and other living organisms 
are explained. 
 

Element 2: Demonstrate an understanding of water-borne diseases 
 
Range 
 
Preventative and treatment measures include as a minimum include personal hygiene 
for healthy lifestyles and household hygiene for kitchen activities and sanitation facilities. 
 
Performance Criteria 
 
2.1 Common water-borne diseases are listed.  

 
2.2 The causes of water-borne diseases are described.  

 
2.3 Preventative and treatment measures for water-borne diseases are described. 

 
Element 3: Demonstrate an understanding of the theory of aquatic plants 
 
Range 
 
Aquatic plants include hydrophytes or macrophytes which have adapted to living in fresh 
and brackish water environments. 
 
Performance Criteria 
 
3.1 Aquatic plants are identified. 

 
3.2 Aquatic plants are described in terms of providing a function and benefits to 

water sources and the water purification process. 
 
Element 4: Demonstrate an understanding of the effect of pollution on fresh water 
bodies 
 
Range 
 
Point-source pollution includes heavy metals, industrial effluent discharges, hazardous 
chemicals, sewage treatment works discharges and septic tank seepage 
 
Performance Criteria 
 
4.1 The negative effect of eutrophication on water bodies is described. 

 
4.2 The effects of oxygen, light and phytoplankton is described. 

 
4.3 The human health risk regarding harmful algae blooms is described. 
 
4.4 The long-term effect of oxygen depletion on aquatic life is described. 

 
4.5 The impact of point-source pollution on freshwater bodies is described. 

https://en.wikipedia.org/wiki/Macrophytes
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4.6 The impact by pollution on freshwater bodies with agricultural fertilisers and 

pesticides is described. 
 
Element 5: Demonstrate an understanding of micro-biological effects on water 
supplies  
 
Range 
 
A pollution index means an indicator used to reveal types of pollution in a water supply.  
 
Drinking water standards specifications include but are not limited to an internationally 
recognised list of chemical and microbiological indicators. 
 
Methods for identification of types of bacteria use reference books under microscopic 
conditions and plate counting of bacteria. 
 
Performance Criteria 
 
5.1 Escherichia coli as a pollution index is described. 

 
5.2 Drinking water standards specifications are described. 

 
5.3 The main methods for identification and counting of bacteria are described. 
 
Element 6: Demonstrate an understanding of biochemistry and metabolism of 
micro-organisms 
 
Range 
 
Types of nutrients required for micro-organism growth include nitrates and phosphates. 
 
Factors controlling the bacterial growth rate include access to oxygen. 
 
Performance Criteria 
 
6.1 Nutrients required for micro-organism growth are identified; 

 
6.2 Enzymes are defined; 

 
6.3 Binary fission is explained; 

 
6.4 Factors controlling the bacterial growth rate are described; 

 
6.5 Growth phases of a single bacterial species are explained by means of 

illustration; 
 

6.6 Nitrification and de-nitrification processes are described and relevant reactions 
written; 

 
6.7 Factors affecting nitrification are listed. 
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