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  Unit ID 1818  

     

Domain   WATER SUPPLY AND SANITATION 
OPERATIONS 

  

Title:   Carry out specialised laboratory tests   

Level: 3   Credits: 15  
 
Purpose 
 
This unit standard is intended for Technicians in the Water Supply and Sanitation Sector. 
People credited with this unit standard will be able to perform specialised laboratory 
tests for water and sanitation operations. This includes: 
 

 Perform chlorine demand tests 

 Perform dosing operations 

 Determine quantities of iron and manganese 

 Perform sewage strength tests and procedures 

 Carry out sewage treatment calculations 
 
Special Notes 
 
1. Entry information 

  
Prerequisite:   

 Unit 1805 Demonstrate knowledge of laboratory health and safety. 

 Unit 1806 Carry out routine laboratory tests  

 Unit 1807 Conduct intermediate laboratory tests for water treatment plant 
and water distribution systems 

 Unit 844 Provide General First Aid 

 Unit 1157 Demonstrate basic knowledge of workplace health and safety 
 
2. This unit standard should be delivered and assessed in the context of the water 

supply and sanitation sector operations and be further 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  
 
‘Chlorine demand’ is the difference between total chlorine added in the water and 
residual chlorine. 
‘Dissolved Oxygen’ is the amount of gaseous oxygen. Oxygen enters the water 
by direct absorption from the atmosphere, by rapid movement, or as a waste 
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product of plant photosynthesis. Water temperature and the volume of moving 
water can affect dissolved oxygen levels.  
‘BOD’ means Biological Oxygen Demand and is the amount of dissolved oxygen 
needed (i. e. demanded) by aerobic biological organisms to break down organic 
material present in a given water sample at a certain temperature over a specific 
time period. 
‘COD’ means Chemical Oxygen Demand. It is a test that determines the amount 
of organic pollutants found in surface water such as lakes and rivers or 
wastewater. 
‘Flocculation’ is a process of contact and adhesion where the particles form 
larger-size clusters and disperse. Flocculants are chemicals that promote 
flocculation by causing colloids and other suspended particles in liquids to 
aggregate and form a floc. Flocculants are used in water treatment processes to 
improve sedimentation or filterability of small particles. 
‘OA’ refers to oxygen absorption. 
 

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

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

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

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

 Namibian Water Quality Standards. 
 
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: Perform chorine demand tests 
 
Performance Criteria 
 
1.1 Chlorine demand is identified and quantities defined 

 
1.2 Calculations to make up solutions are carried out. 

 
1.3 Concentration of chlorine solution is calculated in mg/l. 

 
1.4 Chlorine solution is standardised. 

 
1.5 Free and total residual chlorine is determined. 

 

http://www.nta.com.na/
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1.6 A graph for free and total residual chlorine is plotted to determine brake point 
chlorination. 

 
1.7 Chlorine demand is determined from the graph and other related calculations are 

carried out.  
 

1.8 Data is recorded and filed. 
 

Element 2: Perform dosing operations 
 
Range 
 
Dosing procedures are included for chlorine, different flocculants and lime. 
 
Performance Criteria 
 
2.1 The dosing rate of chlorine is calculated in gram/minute and kg/hour. 

 
2.2 The dosing rate of different flocculants is calculated in ml/sec, litre/hour and 

second/ml and second/100 ml. 
 

2.3 Lime dosing is calculated in gram/sec and gram/15sec.  
 

2.4 Total chemical treatment cost is determined in cent/m3.  
 

2.5 Percentage chlorine in NaOCl (Sodium Hypochloride) is calculated.  
 

2.6 Dosing of chlorine is calculated in gram/min, based on the dosing rate.  
 

2.7 The dosing pump is set in ml/min and litre/min.   
 
Element 3: Determine the quantities of iron and manganese 
 
Range 
 
Routine dosing with phosphate to reduce iron and manganese levels are included. 
 
Performance Criteria 
 
3.1 Dosing rate of phosphate to reduce iron and manganese is determined. 

 
3.2 Iron and manganese concentration in the water is determined and recorded. 
 
Element 4: Perform sewage strength tests and procedures 
 
Range 
 
OA, BOD and COD tests are included as quality indicators of wastewater. 
 
Performance Criteria 
4.1 Oxygen needed to oxidise organic matter is determined. 
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4.2 Results are interpreted. 

 
4.3 BOD and COD are determined using the amount of dissolved oxygen and ratios 

of BOD and COD. 
 

4.4 The results of BOD and COD are interpreted. 
 
Element 5: Carry out sewage treatment calculations    
 
Range 
 
Routine sewage treatment calculations are included for sludge, settling solids and 
phosphates. 
 
Performance Criteria 
 
5.1 The amount of sludge to be removed per day in the primary settling tank is 

calculated.  
 

5.2 The main reasons for settling solids are determined based on Stokes law.  
 

5.3 The suspended solids concentration (in mg/l) is calculated and the results 
interpreted according to the general standards for final effluent.  

 
5.4 The MLSS (Mixed Liquid Suspended Solids) concentration in mg/l is calculated. 

 
5.5 The Sludge Volume Index (SVI) is calculated (in mg/l) and the result interpreted. 

 
5.6 The amount of Fe3+ needed to remove phosphate and the percentage of Ferric 

in FeCl3 is determined.   
 

5.7 Dosing of FeCl3 (43% m/v) (in g/min) is determined to remove phosphate. 
 

5.8 The total chemical treatment cost at a sewage treatment plant is calculated (in 
c/m3 and N$/annum).  
 

5.9 Recording and filing the data is demonstrated. 
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