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SUBMISSION OF THE PERFORMANCE AUDIT REPORT NO.1 OF 2020 ON THE  

“MANAGEMENT OF WASTEWATER TREATMENT BY THE WATER UTILITIES  

CORPORATION”  
  

The Auditor General has undertaken a Performance Audit on the “Management of  

Wastewater Treatment by the Water Utilities Corporation” pursuant to the Public Audit 

Act, 2012.  

  

In addition to Section 124 (2) and (3) of the Constitution and subsection (1), Section 

7(1) of the Public Audit Act, 2012 gives the Auditor General the mandate to carry out 

Performance Audit in the public sector and that the Performance Audit Reports are to 

be laid before the National Assembly, by the Minister responsible for Finance.  

  

Accordingly, I submit the Performance Audit Report No. 1 of 2020 on the audit of  

“Management of Wastewater Treatment by the Water Utilities Corporation” to be laid 

before the National Assembly in accordance with the Public Audit Act.  

  

Thank you.  

AUDITING FOR BOTSWANA GOVERNMENT  

The Auditor General is the Head of the Office of the Auditor General, appointed under 

the Constitution. The Auditor General carries out her duties under the Public Audit Act, 



 

 

2012. She, thereof, undertakes Performance Audits on the public bodies and submits 

reports to the National Assembly. The aim is to improve the public sector administration 

and accountability.  

  

Auditor General’s reports are available from the Government’s Department of Printing 

and Publishing Services Bookshops.   

  
For further information, please contact:  

The Public Relations Officer  

Office of the Auditor General  

Private Bag 0010  

Gaborone   

Botswana  

Tel: 3617100  

Fax: 3188145/ 3908582  
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Executive Summary  
  
Sustainable Development Goal (SDG) number 6 aims to improve water quality by reducing 

pollution, eliminating dumping and minimizing release of hazardous chemicals and materials, 

halving the proportion of untreated wastewater and substantially increasing recycling and safe 

reuse globally by 2030.  

Botswana Government in its efforts to ensure environmental sustainability in the disposal of 

wastewater and increasing its reuse to complement portable water resources, has invested 

substantially in the construction and maintenance of wastewater treatment facilities. Despite 

this, there are still concerns regarding the effective treatment of wastewater from these 

facilities.   

It was against this backdrop that the Auditor General has carried out a performance audit at 

the Water Utilities Corporation (WUC) which was completed in the 2019/2020 financial year. 

The audit sought to assess the extent to which WUC ensures effective treatment of wastewater 

to guard against environmental pollution and to enhance wastewater re-use. WUC is 

mandated to among other things treat and facilitate reuse of waste water. The audit covered 

the financial years 2014/2015 to 2018/2019.  

Key Findings and Recommendations  

1. Effluent- Borne Environmental Pollution Risks    

It emerged from the audit that WUC is insufficiently treating wastewater to the required 

quality standard for disposal into the environment, thus posing a pollution risk to the 

environment especially the water resources that the wastewater was discharged into.  

Recommendations    

 WUC should prioritize desludging of ponds in its annual maintenance plans and ensure 

appropriate resource allocation for it.  
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 WUC should strengthen its measures of pre-treatment of industrial effluent with an 

aim to enhance treatment efficiency in treatment facilities.   

    
  

Management Comments  

WUC agrees with the recommendation, but stated that desludging of ponds is prioritised on 

annual plans. Moreover, WUC also posits that it has prioritised measures to enforce 

pretreatment of industrial effluent through the Trade Effluent Agreement.   

  

2. Insufficient Control of Industrial Wastewater Discharges  

i.  Some Industries Remained Unregulated by Trade Effluent Agreements (TEA)   

It has been established by the audit that there were some industries which discharged effluent, 

some of which was hazardous into public sewers, despite having not entered into Trade 

Effluent Agreements with WUC. TEAs are an instrument through which WUC regulates 

industrial discharges into the public sewers.  

  

Recommendations    

 WUC should review the Trade Effluent Agreements to be legally binding to industries.  

 WUC should strengthen its industry out-reach initiatives to facilitate and enhance 

adoption of Trade Effluent Agreements.   

  

Management Comments  

WUC responded as follows:  

- There is a communication plan that is intended to reach all industries and stakeholders to 

sensitize and empower them about the trade effluent agreements.   

- In addition, the review of water and wastewater related legislation through the World 

Bank- funded Botswana Emergency Water Security and Efficiency (BEWSE) Project is 

ongoing.  
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ii.  Failure to Stop Non- Compliant Industrial Discharges  

The audit revealed that, WUC did not stop the discharging of non-compliant effluent into public 

sewers. As a result, non-compliant industries overwhelmed wastewater treatment facilities 

with effluent they were not designed to treat, thus causing treatment efficiency challenges to 

the treatment works.   

  

Recommendations    

 WUC should devise effective measures of seeking industrial support in its 

environmental sustainability efforts ensuring a balance between industries’ profit 

seeking objectives and environmental responsibility.  

 WUC should collaborate with other stakeholders like business licensing authorities to 

ensure continuous monitoring of industrial wastewater discharges post licencing.   

  

Management Comments   

WUC pointed out that the Corporation continues to engage industries reminding them of the 

requirement of the Environmental Impact Assessment which enquires all industries to take 

responsibilities of the environment to ensure protection and prevention of pollution. The 

Corporation has also taken a decision to consult all licensing authorities and has written letters 

to all district councils engaging them on the trade effluent agreement requirements.   

  

iii.  Industries Were Not Charged For Non-Compliance  

Although Clause 5.4 of the WUC Trade Effluent Agreement empowers WUC to levy penalties 

prescribed under sub clauses 5.4.1 and 5.4.2 for non-compliance by traders or industries, the 

audit observed that wastewater charges (in the bills) were not reflective of the level of 

pollutant concentration in effluent. In other words, industries were only charged for volumes 

of wastewater they generated with no regard to the pollutant concentration of that 
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wastewater. Therefore major polluters were not held accountable for the pollution they 

caused.  

    
Recommendations    

 WUC Wastewater Tariffs should enforce TEA clause 5.4 charges for non-compliant 

industrial wastewater discharges that are regulated by TEA (signed).  

 WUC should adequately monitor industrial pre-treatment activities and effluent 

discharges to identify non-compliant industries.  

  

Management Comments  

Both recommendations accepted, WUC will rigorously enforce all the applicable clauses 

including those on monitoring quality by both industry and WUC.  

  

  

3. Low Reclamation of Treated Wastewater  

The Botswana National Water Policy of 2012 indicates that wastewater can be almost totally 

recycled, with the policy even targeting 96 percent of recycled effluent by 2030. However, 

WUC did not maximize reclamation of treated effluent for reuse.   

  

Recommendations      

 WUC should incorporate facilitation of treated effluent reclamation for re-use into its 

planning framework with clear targets towards the realisation of National Water Policy 

effluent reuse targets.   

 WUC should ensure that there is adequate infrastructure capacity to support and 

enable reclamation of treated effluent at all of its WWTW.   

  

Management Comments  
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WUC is giving issues of effluent reuse high priority such that in all up-coming refurbishments 

and rehabilitation of treatment facilities, terms of references are crafted in such a way that 

they include issues of effluent reuse. Moreover, WUC has embarked on a reclamation project 

to reclaim treated effluent for potable re-use through a Public Private Partnership (PPP). Glen 

Valley treated effluent will be used as a pilot project. A preliminary report is currently under 

discussion by stakeholders.  

  
In conclusion, the Auditor General recognises the interventions by Water Utilities Corporation 

geared towards addressing the deficiencies in managing wastewater treatment. Nonetheless, 

there is a need to further improve those activities in order to comprehensively address the 

quality of the end product (treated wastewater discharged into the environment or reclaimed) 

to an appreciable degree so as to ensure safe wastewater disposal and to realise the objectives 

of the Botswana Water Policy of recycling 96 percent of treated effluent by 2030.  
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Chapter 1: Introduction  

  

1.1 BACKGROUND TO THE AUDIT   

 

Wastewater is water whose physical, chemical or biological properties have been changed as 

a result of the introduction of certain substances which render it unsafe for some purposes 

such as drinking 1 . A United Nations-Analytical Brief on Wastewater Management (2015), 

defines wastewater as a combination of one or more of domestic effluent consisting of black 

water (excreta, urine and faecal sludge) and grey water (kitchen and bathing wastewater);  

water from commercial establishments; industrial and agricultural effluent, storm water and 

other urban run-off. The BOS 93:2012, Botswana Standard for Wastewater defines it as water 

contaminated with pollutants following its use or application in domestic, industrial, 

commercial or institutional premises.  

Much of water supplied ends up as wastewater which makes its treatment very necessary. 

Wastewater treatment is the process and technology that is used to remove most of the 

contaminants that are found in wastewater to ensure a sound environment and good public 

health. Its management demands handling wastewater to protect the environment and ensure 

public health, economic, social and political soundness 2 . The unregulated discharge of 

wastewater therefore has far reaching implications for the  terrestrial and aquatic ecosystems, 

as it threatens the resilience of biodiversity and the ecosystem services on which human 

wellbeing depends.  

The need for wastewater treatment and reuse is also clearly encapsulated in the Sustainable 

Development Goals (SDGs) under SDG 6, which aims to ensure availability and sustainable 

                                                      
1  Amoatey P. and Bani R. (2011). Wastewater Evaluation and Management: Chapter 20; Wastewater 
Management. (https://www.researchgate.net/publication/221911472_Wastewater_Management). Accessed 
on 12/12/2019.  

  
2 Amoatey P. and Bani R. (2011). Wastewater Evaluation and Management: Chapter 20; Wastewater 

Management. (https://www.researchgate.net/publication/221911472_Wastewater_Management). Accessed 

on 12/12/2019.  

https://www.greenfacts.org/glossary/def/ecosystem.htm
https://www.greenfacts.org/glossary/pqrs/resilience.htm
https://www.greenfacts.org/glossary/abc/biodiversity.htm
https://www.greenfacts.org/glossary/def/ecosystem-services.htm
https://www.greenfacts.org/glossary/def/ecosystem-services.htm
https://www.researchgate.net/publication/221911472_Wastewater_Management
https://www.researchgate.net/publication/221911472_Wastewater_Management
https://www.researchgate.net/publication/221911472_Wastewater_Management
https://www.researchgate.net/publication/221911472_Wastewater_Management
https://www.researchgate.net/publication/221911472_Wastewater_Management
https://www.researchgate.net/publication/221911472_Wastewater_Management
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management of water and sanitation for all. The goal has a specific target addressing 

wastewater management, which reads, “By 2030, improve water quality by reducing pollution, 

eliminating dumping and minimizing release of hazardous chemicals and materials, halving the 

proportion of untreated wastewater and substantially increasing recycling and safe reuse 

globally”. The need for wastewater reuse is also amplified in the Botswana National Master 

Plan for Sanitation and Wastewater which has even set an ambitious target of 96% of the 

outflow of Wastewater Treatment Works to be re-used or recycled in 20303.  

  

1.2 MOTIVATION OF THE AUDIT  

 

The construction of more sewerage systems and increasing water consumption has led to an 

increase in the amount of wastewater in Botswana. Treated wastewater amounts to an 

estimated 20 to 30 million cubic metres (Mm3) per annum and only 10 per cent is currently 

reused. Over 64 Wastewater Treatment Works (WWTW) exist in the country. Most of these 

(70%) use the pond sanitation technology, which is cheap but has high evaporation losses. 

Other treatment technologies that are used include wetlands, trickling filters and activated 

sludge4.  

In his budget speech for the financial year 2018-2019, the Minister of Finance & Economic 

Development proposed a development budget of P3.29 billion (17% of the total national 

budget), being the largest share proposed for the Ministry of Land Management, Water and 

Sanitation Services to support initiatives aimed at improving availability of water supply, as 

well as wastewater and sludge managementv.   

                                                      
3 Mainstreaming wastewater through water accounting: the example of Botswana. (2006) Written by Jaap 

Arntzen with contributions from Kgomotso Molosiwa and Tlhaloganyo Kaisara  
4 Mainstreaming wastewater through water accounting: the example of Botswana. (2006) Written by Jaap 

Arntzen with contributions from Kgomotso Molosiwa and Tlhaloganyo Kaisara v 2018 Budget Speech BY 

HONOURABLE O.K. MATAMBO, Minister of Finance And Economic Development  Delivered to the National 

Assembly on 5th  FEBRUARY 2018  
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Despite considerable investment in wastewater treatment infrastructure by the Government, 

there are still concerns regarding the effective treatment of wastewater from these facilities. 

As stated in the World Bank Project Appraisal Document (PAD) for a Proposed Loan to the 

Republic of Botswana on Botswana Emergency Water Security And Efficiency Project (2017), 

majority of waste treatment systems inherited by Water Utilities Corporation (WUC) from local 

authorities in 2013 are faced with operational issues related to under-dimensioning and lack 

of critical maintenance, particularly those formerly operated by municipal authorities. As a 

result, there is some untreated effluent discharged to the environment which remains a threat 

to the already constrained ground and surface water sources. In addition, an analysis of 

wastewater infrastructure by the United Nations Development Programme (UNDP) as 

contained in its Policy Brief of 2012 shows that a number of these wastewater systems have 

exceeded their design limits while some are on the brink of doing so. This represents a threat 

to the environment and the already constrained surface water resources as these facilities are 

likely to be under-treating effluent and discharging it into the environment.  

Despite the pollution threats presented by the inadequate treatment of effluent from 

Wastewater Treatment Works (WWTW), there was low level of effluent reuse which could not 

only reduce the risk of wastewater related pollution, but also contribute positively to water 

demand management by reducing the need for development of new sources. In his remark, at 

the commemoration of World Water Day in Mahalapye under the theme “Wastewater” on 

March 21, 2017, the Assistant Minister of Land Management, Water and Sanitation Services, 

accentuated the need for a paradigm shift in water resources management, not only to prevent 

damage to the sensitive ecosystem and aquatic environment, but also to emphasise 

wastewater as a resource whose effective management was essential for future water 

security5.   

It was against this background that the Auditor General conducted a performance audit on 

Treatment of Wastewater by the WUC.  

  

                                                      
5 The Botswana Daily News, March 21, 2017  
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1.3 AUDIT OBJECTIVES  

 

To assess the extent to which WUC ensures effective treatment of wastewater to guard against 

environmental pollution and to enhance wastewater re-use. The specific objectives were to 

assess:  

• WUC’s wastewater treatment framework (s), with particular focus on the measures in 

place for ensuring its effectiveness in treating wastewater to the acceptable quality 

standards.  

• The efforts by WUC in ensuring environmental protection against harmful effects 

related to wastewater.   

• The processes of WUC towards facilitation of treated wastewater reclamation for 

reuse.  

  

1.3.1 Audit Questions   

AQ 1. What measures are in place to ensure effective monitoring of effluent quality?   

AQ 2. Is there adequate control of pre-treatment activities?  

AQ.3.To what extent does WUC ensure environmental protection from wastewater 

treatment?  

AQ 4. To what extent does WUC maintain adherence to the prescribed wastewater treatment 

procedures and processes?  

AQ 5.To what extent has WUC implemented treated wastewater reclamation for reuse?  

  

1.3.2 Audit Criteria  
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AC 1. The BOS 93: 2012 quality standard for wastewater6 specifies the wastewater quality 

standards for discharging into the environment. Specifically, the standard prescribes the 

requirements for physical, microbial and chemical limits for wastewater discharged into a 

sewer, a watercourse and open environments.  

  

AC 2.1. According to the Botswana Integrated Water Resources & Water Efficiency Plan, one 

of the activities for attaining the Strategic Area 4-Establishment of an Integrated Water 

Resources Management (IWRM) Enabling Environment, of the plan is “to conclude, implement 

and monitor trade effluent agreements for all major discharges into the sewerage system”.  

  
AC 2.2. The Trade Effluent Agreement requires WUC to cease discharges of any industrial 

effluent that continuously does not comply with the Corporation’s requirements as prescribed 

in the TEA signed.  

  

AC 2.3. Clause 5.4 of the WUC Trade Effluent Agreement empowers WUC to apply charges 

prescribed under sub clauses 5.4.1 and 5.4.2 as a non-compliance penalty to traders.  

  

AC 3. The Strategic Area 9 of the Botswana Integrated Water Resources & Water Efficiency 

Plan, addresses the need for water quality monitoring to maintain adequate water quality to 

meet the standards for environmental disposal7. This strategic area amongst others specifically 

requires the establishment of an appropriate water analysis laboratory infrastructure for the 

purpose of continuous monitoring of the quality of treated effluent generated from 

wastewater treatment works8.   

  

AC 4.1. Botswana National Wastewater and Sanitation Planning and Design Manual Part 4- 

Guide to Wastewater Treatment, provides direction on the operation and maintenance of 

                                                      
6 BOS 93:2012 (2nd Edition): Waste water-Physical, microbial and chemical requirements-Specification.  

Botswana Bureau of Standards  
7 10.9 Strategic Area 9 - Maintaining Water Quality and Pollution Control  
8 SA 9.2 : Establishment of an appropriate water analysis laboratory infrastructure in Botswana    
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wastewater treatment works. Operation and maintenance duties should include looking after 

the treatment process as well as the mechanical, electrical and instrumentation equipment 

and structures that have been built. Some of the specific requirements this manual prescribes 

are that:  

  

• The growth of grass, weeds and other plants around the pond edges should be 

prevented by cutting back all growth.  Inlets and outlets to ponds should be kept clear 

of vegetation and floating objects that could block the outlet.  

• The litter in the plant area should be collected and bagged and disposed of with 

screenings.  

  

AC 4.2. The Botswana National Wastewater and Sanitation Planning and Design Manual Part  

4-Guide to Wastewater Treatment, recommends specific desludging intervals for different 

types of ponds. With regards to anaerobic ponds9, the manual recommends de-sludging to be 

carried out when they are around one third full of sludge (by volume). The manual specifically 

prescribes that, each anaerobic pond at design capacity should be de-sludged every 2 to 3 

years.  

  

AC 4.3. The Botswana Landfill Guidelines prescribe the appropriate ways of disposal of sludge 

from wastewater treatment works in the countryxi.  According to these guidelines, depending 

on the industrial activity in the area, sludge may contain heavy metals and toxic substances. 

Therefore, the characteristics of sludge should be monitored or controlled to protect human 

health and the environment to ensure that secondary pollution does not occur due to 

unsuitable disposal practices. The guidelines recommend disposal of sludge for soil 

improvement (beneficial use) as the optimum method of disposal.  

  

                                                      
9 The anaerobic pond acts as the solids sedimentation stage and is designed for the accumulation of solids that 

need to be removed and disposed of from time to time.  xi Guidelines For The Disposal Of Waste By Landfill 

(1997)  
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AC 5. It is envisaged in the Botswana National Water Policy of 2012 that wastewater can be 

almost totally recycled with the policy even targeting to increase the inclusion of recycled 

water to 96 percent by 2030.  

  

  

1.4 METHODOLOGY  

 

1.4.1 Standards and Guidelines  

The performance audit was conducted in accordance with International Standards for Supreme 

Audit Institutions (ISSAIs). Those standards require that the audit be planned and performed 

to obtain sufficient and appropriate evidence to provide a reasonable basis for the findings and 

conclusions based on the audit objectives.  

  

1.4.2 Audit Scope  

The audit was conducted at the Water Utilities Corporation (WUC), covering its district offices 

called management centres, charged with the responsibility of operating and managing 

wastewater treatment facilities. The audit covered the 2014/2015 to 2018/2019 financial 

years. The focus on WUC was premised on the fact that WUC is the main implementing 

authority as far as wastewater treatment is concerned. The Corporation has a total of 16 

management centres country wide, of which 7 were sampled for visitation during the audit.  

The selection was informed by the risk associated with the type of wastewater treatment 

infrastructure (plant or stabilisation pond), status of industrialisation, availability of potable 

water and the volume of wastewater generated. These were Francistown, Lobatse, 

Molepolole, Maun, Ghanzi, Gaborone and Mahalapye as shown in the table below:  

  

Table 1: WUC Wastewater Treatment Works Visited During the Audit  

 
Facility   Type of treatment  Location  
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Glen Valley   

Mambo   

Molepolole  

Lobatse   

Ghanzi  

Mahalapye   

Maun  

Active sludge (Plant)  Gaborone  

Trickling Filter (Plant)  Francistown  

Stabilisation Ponds  Molepolole  

Stabilisation Ponds  Lobatse  

Stabilisation Ponds  Ghanzi  

Stabilisation Ponds  Mahalapye  

Stabilisation Ponds  Maun  

  

    

1.4.3 Methods of Data Collection  

The following methods were used to gather information in order to understand the goals, 

procedures and processes in managing wastewater treatment:  

  

i. Document Review  

Several documents were evaluated for a comprehensive understanding of managing 

wastewater treatment. These are summarised in Appendix 1:  

  

ii. Oral Interviews  

Interviews were used as one of the means of gathering information. A total of 23 interviews 

were conducted with officers who are involved in wastewater treatment across the different 

levels. The interviews were conducted to verify some of the issues noted during documents 

review, (Refer to Appendix 2).   

iii. Site Inspections  

Tour of treatment facilities (Refer to Table 1) was carried out at all the management centres 

visited to support the documents reviewed and interviews as well as appreciate the condition 

of the facilities.  
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Chapter 2: Description of Audit Area  

  

2.1 BACKGROUND OF WUC  

 

Water Utilities Corporation is a Parastatal organization under the Ministry of Land 

Management, Water and Sanitation Services (MLMWSS). It was established in 1970 by an Act 

of Parliament (Laws of Botswana Cap 74: 02). The headquarters is based in Gaborone. WUC 

has a network of 16 management centres countrywide which provide its services at district 

level. The Water Sector Reforms Programme in 2009 through 2013 resulted in the expansion 

of the mandate of the Corporation to supplying potable water to all areas of the country and 

managing wastewater and sanitation (in this case, treatment). As such the takeover exercise 

of managing wastewater (from Local Authorities) commenced in 2011 until 2013. Appendix 3 

provides an illustration of the management centres and the treatment facilities countrywide.   

  

2.2 WUC ORGANISATIONAL STRUCTURE  

 

For vision and mission of WUC refer to Appendix 4-WUC Corporate Profile).  

i.  The Board  

It is appointed by the Minister of Land Management, Water & Sanitation Services. The role of 

the Board is to determine corporate policy and provide strategic direction to the Corporation.  

ii. The Chief Executive Officer   

Is responsible for the overall management of the Corporation, development and 

implementation of strategic plans and achievement of organisational mission, vision, business 

objectives and goals established by the Board.  

iii. The Executive Management  
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The Corporate Management Team consists of the Chief Executive Officer, Corporation 

Secretary, Head of Internal Audit, Corporate Communications Manager, Corporate Planning & 

Regulation Manager, Chief Operations Officer, Technical Services Director, Sustainability & 

Water Resources Director, Chief Financial Officer, Human Resource Manager and the Shared 

Services Director. The Corporation is comprised of 6 Departments (Refer to Appendix 5). The 

following are the functions of the Departments10 that are directly involved in carrying out 

management of wastewater (including treatment):  

 Department of Sustainability & Water Resources  

Headed by a Director, the Department is responsible for:  

• Sustainable water resource management  

• Dams management   

• Groundwater management   

• Bulk water transfers   

• Maintenance   

• Water quality   

• Safety, Health, Environment & Quality (SHEQ)  

  

 Department of Technical Services  

Headed by a Director, the department is responsible for:  

• Infrastructure & capacity planning   

• Design and engineering consultancy   

• Major projects implementation  

• Geographical Information Systems (GIS)  

• Project engineering   

• Infrastructure asset management  

                                                      
10 WUC Annual Report, 2017/18, page 22 and 23  
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iv. Management Centres  

The mandate of the WUC is driven at district level by different management centres across the 

country. Appendix 3 provides an illustration of the distribution of management centres 

countrywide. Wastewater management is under the Operations Department supported by 

other departments in WUC. Each management centre is headed by a General Manager who 

oversees the day to day running of the management centre. On the other hand, the Water 

Works Engineer is the Technical head in the management centre, overseeing all the technical 

operations. The hierarchical setup of the technical personnel in charge of wastewater 

management at management centre level is presented in Figure 1:   

 

               Figure 1: Wastewater Treatment Organisational Structure at Management Centres  

  

  

v. Legal Frameworks and Guidelines  

  
The frameworks that guide management practices in wastewater include:  

• Botswana National Master Plan for Wastewater and Sanitation  

• Botswana National Water Policy 2012  

• Water Utilities Corporation Act 1970 (amended 1975 & 78)  

  

Waterworks Engineer  

Waterworks Superintendent  

Wastewater Foreman  

Pipe Fitter  

Sewage Attendant  
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• Trade Effluent Agreement  

• Waste Management Act 1998  

2.3 FINANCES  

 

Table 2: WUC Financial Statements  

 
Financial  Total  Operating  Development  Government Equity  

Year  Revenue  Expenses  Expenditure  (P’000)  

(P’000)  (P’000)  

(P’000)  

2014/ 2015  1, 006, 744  1, 122, 539  632, 679   5, 340, 282  

2015/ 2016 

2016/2017  

1, 307, 272  1, 327, 057  490, 799   5, 565, 562  

1, 423, 345  1, 282, 917  825, 868   6, 158, 301  

2017/2018  1, 845, 899  1, 321, 971  732 ,223   6, 484, 024  

2018/2019  1, 855, 569  1, 413, 528  657, 604   7, 627, 398  

Source: Extracts from WUC Annual Reports for 2018/2019 (page 4)  

  

For the years under review, revenue had been increasing continuously (from 2014 to 2019). 

During these years, a 41 percent increase in development expenditure was noticed in financial 

years 2015/2016 and 2016/2017. According to the table, WUC spent more on running the 

Corporation than on development as billions were consumed on operating expenses compared 

to millions on development expenditure. The Government’s contribution to investment equity 

(assets less liabilities) as with revenue, escalated throughout the years under audit. The table 

further depicts that in financial years 2014/2015 and 2015/2016, the Corporation was 

functioning on deficit as the operating expenses were higher than the revenue.   

2.4. STAKEHOLDERS  

 

In order to fulfil its mandate, WUC works with the following entities (Refer to Appendix 6 for 

their roles & responsibilities):  

Ministry of Land Management, Water & Sanitation Services 

•Department of Water & Sanitation 

•Project Management Office (PMO) 
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Ministry of Environment, Natural Resources Conservation & Tourism 

•Department of Waste Management & Pollution Control (DWMPC) 

Figure 2: WUC Stakeholders    

2.5 SYSTEMS AND PROCESSES  

2.5.1 Wastewater Treatment  

The purpose of treating wastewater is to remove or reduce contaminants to acceptable levels 

through wastewater treatments facilities (treatment plants and stabilisation ponds) so that the 

effluent produced is safe to be discharged into the environment or to be re-used. The 

treatment process involves the following stages (Refer to Appendix 7 for the narration):   
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2.5.2. Effluent Quality Monitoring  

Effluent quality monitoring is fundamental to the management of wastewater treatment and 

provides essential information characterising the physical, biological and chemical status of 

effluent. It determines the trends and changes over time and identifies emerging water quality 

issues. Moreover, it provides the basis to initiate measures to enhance effluent quality and 

control environmental as well as other water sources pollution. The WUC effluent quality 

monitoring process is as follows (Refer to Appendix 8 for process narration):  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Figure 3: Wastewater Treatment Process   

Collection   
- Sewer Connections   

- Vacuum Truck Disposal   
( Pre -   treatment by  

Industries)   

Screening   

Primary Treatment   

Secondary    

Trea tment   Reclamation     Discharge   
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Figure 4: Effluent Quality Monitoring Process  

  

2.5.3 Maintenance of Wastewater Treatment Works   

Wastewater Treatment Facilities and infrastructure require careful attention to detail and 

maintenance. This is vital in generating a well-treated effluent discharged into the 

environment.   

i. De-sludging   

The inactive solids and biological matters produced in wastewater treatment systems are 

called sludge. Quite a large proportion of the solids discharged at the wastewater treatment 

works is transformed into sludge. A poor-quality effluent discharge that contains solids with 

persistent foul odour which is significantly worse than normal, signals the phase for de - 

sludging. The following is an outline of the de-sludging process (Refer to Appendix 9 for 

process narration):  

Sampling  

Testing &  

Analysis  

Reporting  
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Figure 5: De-sludging Process  

  

ii. Wastewater Treatment Plant Maintenance  

The various processes of wastewater treatment cannot proceed efficiently without properly 

running mechanical and electrical equipment. If the mechanical equipment of a wastewater 

treatment works is not properly maintained and kept in good running order, then it will be 

impossible to treat the wastewater to the required standard. There are two types of 

maintenance which are reactive and preventative. Reactive maintenance is carried out to 

repair breakdowns while preventative maintenance involves replacing components before 

they reach the end of their service life, thus preventing the breakdown of equipment which 

could occur at a most inopportune time. The maintenance procedures detailed in the 

Manufacturer’s Maintenance Manuals are followed so that equipment can be serviced on a 

regular basis, as such, maintenance plans are scheduled at the beginning of every financial 

year. Systems Applications Products (SAP) is used to monitor the preventative maintenance 

which can be daily, weekly or monthly.  

  

iii. Regular Up-keep of Wastewater Treatment Works  

In order to ensure a clean environment in wastewater treatment facilities, bar screens are 

cleaned, screenings removed on a daily basis and safely disposed. On monthly basis, 

embankment vegetation is kept short so that it does not extend into the ponds. Scum and algae 

mat are removed from facultative ponds, dried and buried every month. On a weekly 

frequency, scum on aerobic ponds is left to form hard crust but sprayed with water to prevent 
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any flying breeding. Moreover, any vegetation emerging is removed through the hard edge 

protection or from the pond liquid on monthly basis.  

  

2.5.4 Industrial Effluent Quality Monitoring   

WUC regularly samples and tests the industrial wastewater discharges to validate their 

compliance to the acceptable levels for discharge into public sewers. The wastewater 

treatment works manuals for both pond schemes and treatment plants require such effluent 

to be pre-treated to the domestic level of effluent quality for efficient and effective treatment. 

Records of inspections, sampling, test results and communication with industry or any other 

relevant authority are maintained by WUC.  The WUC then advices the industry on the results 

of any sampling and testing conducted; and provides recommendations for improvement, 

where necessary.11  

  

2.5.5 Regulation of Industrial Effluent Discharges  

WUC regulates industrial wastewater discharges through the Trade Effluent Agreements 

between WUC and industry. The agreements are meant to provide an understanding between 

WUC and a specific industry and trade regarding the quality of effluent discharged into the 

public sewers. They are also meant to establish fees and charges appropriate for acceptance 

and treatment of effluent of a quality beyond that expected from a typical domestic 

wastewater. The agreements also empower WUC to cut supply of potable water for 

continuously non- complying industries.  

    
  

Chapter 3: Findings  

This chapter presents findings of the audit regarding treatment of wastewater by the Water 

Utilities Corporation (WUC). The findings focus mainly on, effluent quality management, 

                                                      
11 WUC Trade Effluent Agreement, 2018  
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environmental protection against pollution from wastewater treatment, treatment works 

maintenance issues as well as reclamation of treated wastewater for re-use.  

  

3.1. EFFLUENT-BORNE ENVIRONMENTAL POLLUTION RISK  

 

The objective of wastewater treatment is to collect the wastewater generated within 

communities, remove the polluting material, and then release the treated water safely back 

into the environment or reclaim it for reuse.  Without such treatment, the wastewater 

produced would pollute potable water and create a health risk to the public.   

  

The BOS 93: 2012 quality standard for wastewater 12   specifies the wastewater quality 

standards for discharging into the environment. Specifically the standard prescribes the 

requirements for physical, microbial and chemical limits for wastewater discharged into a 

sewer, a watercourse and open environments. In addition, one of the objectives of the 

Strategic Area 913 of the Botswana Integrated Water Resources & Water Efficiency Plan is to:  

“Maintain adequate water quality to meet the standards for environmental disposal”.  

  

However, it emerged from the audit that WUC treatment facilities were not adequately 

treating wastewater to the right quality standard as prescribed by the BOS 93: 2012 for 

wastewater quality, thus rendering effluent a persistent pollution risk to the environment. This 

was shown in the effluent quality monitoring monthly reports availed during the audit from 

the wastewater treatment facilities visited (Refer to analysis on figure 6). This was also 

confirmed by the fact that none of the WUC treatment facilities visited had been licensed by 

the Department of Waste Management and Pollution Control, primarily because of their 

                                                      
12 BOS 93:2012 (2nd Edition): Waste water-Physical, microbial and chemical requirements-Specification. 

Botswana Bureau of Standards  
13 Maintaining Water Quality and Pollution Control  
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noncompliance. Only the Ghanzi pond scheme had previously been licensed but had not yet 

renewed its license at the time of audit. It is worth noting that compliance with the   

BOS 93: 2012 standard is one of the key pre-requisites for licensing. The following graph shows 

the compliance history of the treatment facilities visited during the audit.  

  

 

Source: WUC Wastewater Monitoring Quarterly Reports-Microbiology  

  

The bar-chart in Figure 6 shows that generally, complete effluent quality compliance (100%) is 

hardly ever achieved by almost all the treatment facilities visited. This is an indication of partial 

(insufficient) treatment of wastewater by the treatment facilities. Optimal treatment is when 

the effluent records 100% compliance levels. From the figure, Lobatse pond scheme turned 

out to be the only treatment facility that managed to attain a 100% effluent quality compliance 

level and that was only in 2018.   

  

This insufficient treatment of wastewater, yielding non-compliant effluent quality was 

attributable to among other things; inadequate pre-treatment by industries as well as 

inadequate desludging of ponds. De-sludging frequency contributes immensely to the quality 

of effluent yielded by a treatment facility.  

  

Figure   6  Compliance History of the Visited Treatment F : acilities   
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As a result of insufficient treatment of wastewater, facilities discharged effluent that posed a 

pollution risk to the environment (rivers and streams). This also was a health risk to the 

downstream communities whose livelihoods depended on water from the rivers which 

facilities discharged into. It also posed a health risk to the people who drew effluent for reuse 

particularly at Glen Valley which was the only facility that reclaimed significant volumes of 

treated wastewater for reuse during the period under audit. The Glen Valley treatment plant 

as Figure 6 shows was one of the worst performing treatment facilities from the sample 

covered by the audit. Another case in point was the Mambo treatment plant facility in 

Francistown that produced non-compliant effluent (as shown in figure 6) into the Tati River 

which streams into Dikgatlhong dam, thus creating a risk of pollution to the Dikgatlhong dam. 

It should be noted that this dam is one of the key water resources for potable water provision 

in the country.   

  

Recommendations  

 
  

 WUC should prioritize desludging of ponds in its annual maintenance plans and ensure 

appropriate resource allocation for it.  

 WUC should strengthen its measures of pre-treatment of industrial effluent with the 

aim to enhance treatment efficiency in treatment facilities.   

  

Management Comments  

Management agreed with the recommendation. However, WUC remarked that de-sludging of 

ponds are prioritised in annual plans. There is however a limitation in the de-sludging where 

there are no drying beds which are critical when undertaking the activity for environmental 

protection. Efforts are made where possible to construct temporary drying beds. Management 

concedes that not all are undertaken in any particular year plan. Systematic planning will be 

made which will be advised by monitoring. Management is also currently undertaking major 

upgrading works at the Glen valley treatment plant which includes de-sludging.  
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Moreover, WUC has prioritised measures to enforce pre-treatment of industrial effluent 

through the Trade Effluent Agreement. Major polluters have been identified per centre and 

closer monitoring and inspections carried out on monthly basis. Non-complaint industries are 

encouraged to come up with intervention plans to ensure that they discharge complying 

effluent to the WUC system. Further, lack of relevant legislation impedes implementation, 

however it should be noted that DWS is in the process of reviewing all related water sector 

legislation.  

  

  

3.2 INSUFFICIENT CONTROL OF INDUSTRIAL WASTEWATER  

DISCHARGES  

 

WUC has developed Trade Effluent Agreement (TEA) system to regulate wastewater generated 

by commercial entities or industries that is discharged into public sewers. The agreement is 

meant to provide an understanding between the Corporation and a specific industry and trade 

regarding the effluent discharged into the public sewers, as well as to establish fees and 

charges appropriate for the acceptance and treatment of trade effluent of a quality in excess 

of that expected from typical domestic waste14.   

  

While it was evident from the audit that WUC had entered into TEA with different industries 

to regulate their wastewater discharged into public sewers, WUC was not sufficiently 

controlling the industrial wastewater discharged into sewers. The key observations regarding 

industrial effluent discharge control included the following:  

  

3.2.1 Some Industrial Discharges Remained Unregulated by TEA  

                                                      
14 Water Utilities Corporation Trade Effluent Agreement (2018), page 2  
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According to the Botswana Integrated Water Resources & Water Efficiency Plan, one of the 

activities for attaining the Strategic Area 4-Establishment of an Integrated Water Resources 

Management (IWRM) Enabling Environment, of the plan is “to conclude, implement and 

monitor Trade Effluent Agreements for all major discharges into the sewerage system”15.   

  

However, the audit revealed that there were some industries that despite having not entered 

into Trade Effluent Agreements (i.e. not signed TEAs) with WUC, discharged effluent into public 

sewers. Review of the TEA inventories for Gaborone and Lobatse showed that in  

Gaborone, a total of fifty-four (54) major polluters were inspected in 2017, with only eleven 

(11) having signed TEA. The rest, forty-three (43) did not sign but were connected and 

discharged into the sewer. In Lobatse out of the eight (8) industries inspected in the same year, 

none had signed TEAs.  

  

It is worth noting that those industries were abattoirs, dairies, tanneries, chemical industries, 

hospitals and breweries which naturally produce concentrated prohibited contaminants due 

to the nature of their business activities. This low implementation of TEA (signing) was also 

revealed in the 2019 WUC TEA Report as shown in Figure 7.   

  

                                                      
15 Chapter 10.4 (page 116-156): Botswana Integrated Water Resources & Water Efficiency Plan (May 2013)  
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Figure 7: TEA Implementation Status in all Management Centres Source: 
WUC TEA Report: May 2019  

  

As the bar-chart depicts, there continued to be some industries that were in operation and 

discharging into public sewers in different areas around the country despite not having signed 

trade effluent agreements. The situation was more pronounced in urban centres, (Gaborone, 

Francistown, Lobatse, and Selibe-Phikwe) which generated relatively high volumes of 

wastewater with a relatively higher concentration of pollutants since they are more 

industrialized. This shows that WUC did not fully implement the TEA framework for regulating 

all industrial effluent discharges into public sewers. As the bar-chart shows, not all industries 

(including identified polluters) had signed the Trade Effluent Agreements which were meant 

to regulate their discharges.     

  

This inadequate TEA implementation for regulating discharges was mainly caused by WUC’s 

failure to liaise with relevant stakeholders to develop legally binding effluent regulation 

agreements for industries. In addition, WUC had not adequately reached out to industry in its 

development of TEAs for their full support of this regulatory framework. As a result of those 

unregulated industrial discharges, non-compliant effluent reached wastewater treatment 

works (plants and or ponds) which were not designed to treat such effluent, causing process 
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shocks, and consequent malfunction of treatment facilities.  This was further confirmed by 

Waterworks Engineers who complained that effluent from major industries such as abattoirs 

and breweries was causing plant failures particularly in Francistown and Lobatse.   

  

RECOMMENDATION  

 
 WUC should review the Trade Effluent Agreements to be legally binding to industries  

 WUC should strengthen its industry out-reach initiatives to facilitate and enhance 

adoption of Trade Effluent Agreements.   

  

Management Comments  

Management has indicated that WUC has come up with a communication plan that is intended 

to reach all industries and stakeholders to sensitize and empower them about the trade effluent 

agreements. This will be done through workshops and roadshows.   

In addition, the review of water and wastewater related legislation through the World Bank- 

funded BEWSE Project is ongoing.  

    

3.2.2 Failure to Stop Non-Compliant Industrial Discharges  

The Trade Effluent Agreement requires WUC to stop discharges of any industrial effluent that 

continuously does not comply with the Corporation’s requirements as prescribed in the signed  

TEAxviii.  

The audit established that, some industries were contravening the TEA, but WUC did not take 

appropriate action (implement TEA clause 6 procedures) against such industries in 

contravention of the TEA. In particular, from the Industries that had signed TEA, there were 

some which did not comply with the conditions of the agreement but still continued to 

discharge effluent into the public sewers. Specifically, such industries were not adequately pre-

treating wastewater they generated, or some not pre-treating at all, yet still discharging 

effluent into sewers.  
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Data presented in Table 3 extracted from TEA preliminary monitoring report of 2015 shows 

the results of industry inspections conducted by WUC in Gaborone and Francistown only. Data 

for other areas and years which could help provide a wider analysis of the situation was not 

availed at the time of the audit.    

Table 3: Pre-treatment at Inspected (By WUC) Industries in Gaborone and Francistown  

 
CITY  TOTAL INDUSTRIES  TOTAL WITH FUNCTIONAL  TOTAL SIGNED TEA  

INSPECTED  PRE-TREATMENT DEVICES  

GABORONE  7  4  4  

FRANCISTOWN  7  1  4  

TOTALS   14  5  8  

Source: WUC TEA Preliminary Inspections 2015 Report  

*Reports for other years were not availed during the audit.  

 
  

From the table, 5 out of a total of 14 industries (representing only 36 % industries inspected in 

Gaborone and Francistown), had functional pre-treatment devices, the rest were not 

pretreating due to dysfunctional treating devices.  Notwithstanding that, WUC did not stop 

their discharges until such time they complied. The only evident action taken by WUC was 

written warnings to them for non-compliance. Procedurally, WUC should have cut supply of 

potable water as an eventuality for continued non-compliance with wastewater standards. 

However,  

                                                           
xviii Water Utilities Corporation Trade Effluent Agreement: Procedure on Contravention of Agreement; Clause  
6.5   
review of documents from all the visited management centres did not provide any evidence of 

WUC disconnecting potable water supply to industries that were not complying as a risk 

mitigation action against discharging non-compliant industrial effluent.   

  

Interviews with General Managers of the visited management centres during the audit 

revealed that, most industries only fitted pre-treatment devices as compliance requirements 
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for their trading licenses and did not ensure their effective functioning post licensing. It also 

emerged during the audit (interviews) that WUC was reluctant to cease those industrial 

discharges (by disconnecting potable water supply to non-compliant industries) mainly due to 

their economic importance to the local communities and the nation at large.   

  

As a result of WUC’s failure to stop non-compliant industrial discharges of effluent into sewers, 

industries continued to overwhelm wastewater treatment facilities with the type of effluent 

that they were not designed to treat. This resulted in treatment plants discharging poor quality 

effluent posing pollution threat to the environment and water sources along river channels.  

  

RECOMMENDATIONS  

 
  

 WUC should devise effective measures of seeking industrial support in its 

environmental sustainability efforts ensuring a balance between industries’ profit 

seeking objectives and environmental responsibility.  

 WUC should collaborate with other stakeholders like business licensing authorities 

(District Councils) to ensure continuous monitoring of industrial wastewater discharges 

post licencing.   

  

MANAGEMENT COMMENTS  

WUC pointed out that the Corporation continues to engage industries reminding them of the 

requirement of the Environmental Impact Assessment which requires all industries to take 

responsibilities of the environment to ensure protection and prevention of pollution. The 

Corporation has also taken a decision to consult all licensing authorities and has written letters 

to all district councils engaging them on the trade effluent agreement requirements.  

Workshops have also been scheduled to address these stakeholders to continue to sensitise 

them.   
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3.2.3 Industries Were Not Charged for Non-Compliance   
  

Clause 5.4 of the WUC Trade Effluent Agreement empowers WUC to apply charges prescribed 

under sub clauses 5.4.1 and 5.4.2 as a non-compliance penalty to traders/industry.   

  

However, the audit has revealed that, following its determination that some industries were 

not complying with the TEA, WUC did not charge them for such non-compliance. This was 

confirmed by WUC’s water bills which were not reflective of the level of pollutant 

concentration in effluent, rather only reflecting the volumes of wastewater generated as a 

percentage of potable water consumed. In the following table, a sample of water bills for 

different entities availed during the audit were analysed to determine if there were additional 

charges based on effluent concentration.   

  

Table 4: Billing History of selected WUC clients (Government and Commercial)  

Industry/Institution  Billing Period  Potable water  Wastewater  

Consumption  

(Kiloliters)  

Amount  

Charged (P)  

Generated  

(Kiloliters)  

Amount  

Charged (P)  

1. Textile Company,  

Francistown (001)  

30.04.2016     

to 31.03.2017  
38 396  958 003.83  38 396  191 446.10  

2. Supermarket,  

Francistown (002)  

31.05.2016 to  

28.02.2017  

1 074  31 331.74  1 074        6 048.24  

3. Private Hospital,  

Gaborone (003)  

31.05.2016 to  

28.02.2017  

13 479  295 140. 38  13 479  49 930.03  

4.Ministry of Health,  

Gaborone (004)  

31.05.2016 to  

28.02.2017  

71 619  3 498 863.20  71 619  311 331.63  

5.Abattoir, Francistown  

(005)  

30.06.2016 to  

31.03.2017  

66 518  1 661 008.84  66 518  331 921.72  

6.Panel Beating  

Company, Gaborone  

(006)  

30.06.2016 to  

31.03.2017  

  

106  1 119.84  106  239.31  

Source: WUC Billing Records  

  

  
Note:  
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 The identities of private businesses have been protected. These were major polluters as per WUC TEA 

categorization.  

 Ministry of Health was categorized as government as per the tariff system and not classified as a major 

polluter under the WUC TEA categorisation.  

 

  

The following observations were made about the billing system at WUC as shown in table 4:  

• Industry only paid for treatment charges (service fees) for the monthly volumes of 

effluent they discharged with no regard to concentration of contaminants in such 

effluent. The service charge actually applied was a service fee based on the metered 

potable water consumed by a trader and not the amount of contaminants contained in 

such effluent.  

• The billing system did not provide for a distinction between compliant and 

noncompliant industrial discharges in a given billing period. Therefore, bills were not 

reflective of compliance or non-compliance.  

As the sampled bills show, there were no additional TEA clause 5.4 charges included in their 

monthly bills. Even the billing system applied, which was described in the WUC tariff guide did 

not provide for any additional charges for non-compliant industrial effluent discharges. No 

other record was availed during the audit to the effect that non-compliant industries were 

charged the non-compliance penalties (under TEA clause 5.4).   

  

Failure to charge industries for non-compliance was primarily caused by lack of provision for 

such in the WUC tariff system. In addition, WUC did not monitor the quality of industrial 

wastewater discharges which could enable it to determine the charges to apply for 

noncompliance.  

  

As a result of WUC’s failure to charge industries for non-compliance to effluent quality 

requirements (as prescribed in the TEA that WUC signed with industries), industries remained 

non accountable for their share of pollution. Holding industries to account could not only help 
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to reduce industrial effluent borne pollution, it could also go a long way in ensuring that WUC 

shared the costs and burden of wastewater treatment with industries.   

  

RECOMMENDATION  

 
  

 WUC Wastewater Tariffs should enforce TEA clause 5.4 charges for non-compliant 

industrial wastewater discharges that are regulated by TEA (signed).  

 WUC should adequately monitor industries to ensure that they are appropriately 

charged according to the level of chemical concentration in effluent produced.  

  

MANAGEMENT COMMENTS  

Both recommendations accepted, WUC will rigorously enforce all the applicable clauses 

including those on monitoring quality by both industry and WUC.  

  

3.3 INADEQUATE EFFLUENT QUALITY MONITORING  

 

The Strategic Area 9 of the Botswana Integrated Water Resources & Water Efficiency Plan, 

addresses the need for water quality monitoring to maintain adequate water quality to meet 

the standards for environmental disposal 16 . This strategic area among other provisions 

specifically requires the establishment of a proper water analysis laboratory infrastructure for 

the purpose of continuous monitoring of the quality of treated effluent generated from 

wastewater treatment works.17  

  

While WUC had established laboratories for wastewater quality testing and analysis, the audit 

has established that WUC was not adequately monitoring the quality of effluent it discharged 

                                                      
16 10.9 Strategic Area 9 - Maintaining Water Quality and Pollution Control  
17 SA 9.2 : Establishment of an appropriate water analysis laboratory infrastructure in Botswana    
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into the environment and also availed to people for reuse. The sampling schedules for effluent 

quality monitoring developed by the Water Quality Section of WUC were not always adhered 

to or completely complied with by WUC management centres. In other words, the prescribed 

sample sizes and sampling frequencies in sampling schedules developed for management 

centres were not always complied with.   

  
Figure 8 provides an illustration of the level of sample schedule compliance at the selected 

Management Centres during the audit.   

  

  

Figure 8: Average Annual Sampling Schedule Compliance Source: 
Wastewater Monitoring Quarterly Reports (2016-2018)  

  

As Figure 8 depicts, none of the management centres visited during the audit attained 100% 

compliance to the sampling schedule. That means none of the management centres 

consistently availed wastewater samples for testing and analysis as prescribed by the annual 

sampling programme developed by the Water Quality Section.  

  

According to interviews with waterworks engineers at the visited management centres, 

shortage of transport and manpower for sample collection was the main hurdle to complying 

with the sampling schedules. However, the audit revealed that the main cause of the problem 

was inadequate resource planning and allocation at management centre level to ensure that 
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all activities are conducted in time including collection of water samples for testing and analysis 

at the laboratories.  As a result of this inadequate effluent quality monitoring, effluent quality 

could not always be known at any given time and thus heightening the risk of effluent quality 

deteriorating and remaining unnoticed for a prolonged time, thus posing a risk of wastewater 

polluting the environment it was discharged into.  

  
The key objective of investing in maintenance of wastewater treatment is to ensure that 

treatment facilities continuously yield effluent of the acceptable quality standard and provide 

assurance that effluent discharged into the environment or reclaimed for reuse conforms to 

the acceptable quality standard and does not cause harm to the environment and the people 

using it as recycled water.  

  

RECOMMENDATION  

 
  

 WUC should ensure appropriate resource planning and allocation with clear resource 

allocation guidelines at management centre level in order to ensure timely monitoring 

of effluent as per sampling schedules.  

  

MANAGEMENT COMMENTS  

The recommendation was accepted. However, Management pointed out that iTemogo is being 

implemented to ensure adequate human resource while also developing the Asset 

Management Strategy as an all - inclusive guideline for resource allocation and life cycle 

costing.   

3.4 OPERATION AND MAINTENANCE OF TREATMENT WORKS  

 

Operation activities are there to ensure that Wastewater Treatment Works produce the 

desired quality and quantity of treated water and meet the standards, while maintenance 
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involves activities that ensure regular and efficient functioning of equipment and facilities to 

achieve the sustainable operational objectives.   

  

3.4.1 Inadequate Upkeep of Treatment Works (Non-Mechanical  

Maintenance Work)   
  

Botswana National Wastewater and Sanitation Planning and Design Manual Part 4-Guide to 

Wastewater Treatment, provides direction on operation and maintenance of wastewater 

treatment works. Operation and maintenance duties should include looking after the 

treatment process as well as the mechanical, electrical and instrumentation equipment and 

structures that have been built. Some of the specific requirements this manual prescribes are 

that:  

• The growth of grass, weeds and other plants around the pond edges should be 

prevented by cutting back all growth.  Inlets and outlets to ponds should be kept clear 

of vegetation and floating objects that could block the outlet.  

• The litter in the plant area should be collected and bagged and disposed of with 

screenings.  

However, it was established during the audit that WUC was not taking adequate steps to 

ensure that all wastewater treatment facilities were well maintained and kept in a condition 

conducive for optimal treatment of wastewater at all times. This was established during visits 

(audit inspections) made to treatment facilities selected for this audit.  Specifically, the 

following observations were made;  

• There was substantial bush cover and grass in the ponds premises in Mahalapye, Maun 

and Molepolole. De-bushing was on-going at Glen Valley and Lobatse. Ghanzi and 

Mambo treatment works were clear of grass and bush.  

• Lobatse, Maun, Molepolole and Mahalapye pond scheme premises were littered with 

unbagged grits and screens from the screening chambers, with no provision for skips 

or bins and no daily collection of screens for dumping at the landfills.   
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Pictures in figures 9, 10 and 11 show the situation in Mahalapye and Maun. As the pictures 

show, Maun pond scheme operated under low maintenance to the point where, the anaerobic 

pond had a fully grown grass cover.  

 

 
  

  

Figure   9 :  Unremoved s cum and screens scattered around an anaerobi c pond in Mahalapye   
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Figure   10 :  Significant g rass cov er in an anaerobic p ond in Maun   

  

Figure   11 :  Unbagged screens observed   scattered around at Mahalapye p ond scheme   
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The audit attributed this inadequacy in upkeep of treatment facilities to:  

• Inadequate planning for non-mechanical maintenance work in the ponds (de-sludging, 

bush clearing). Maintenance plans mainly focused on routine maintenance of 

mechanical components (lift pumps in the sewer lines and other mechanical 

components of the treatment plants).   

• Insufficient supervision of sewage attendants for the purpose of removal of screens, 

litter picking, and general upkeep of treatment facilities.   

  

Waterworks Engineers and Superintendents in the visited areas, were of the view that 

inadequate upkeep of wastewater treatment facilities was attributable to insufficient 

supervision mainly because there were staff shortages due to an ongoing restructuring 

exercise (iTemogo Project) that had effectively suspended recruitment pending its finalisation. 

Management on the other had attributed improper upkeep of the treatment facilities to lack 

of funds for maintenance work. The audit however established that inadequate maintenance 

was also caused by management centres failure to plan and prioritize small scale routine 

upkeep work like grass cutting and removal of screens which did not need substantial budget 

provisions. For instance, Ghanzi management centre carried out maintenance annually, 

including non-mechanical during the period under review primarily, because it had made 

budget provisions for maintenance work in the pond scheme. This was therefore an indication 

that if well planned for, maintenance work could be done especially grass cutting and removal 

of screens and scum because they were relatively less costly.  

  

In the absence of an appropriate and comprehensive maintenance programme for treatment 

facilities, which not only focuses on routine mechanical components maintenance, but also 

includes general upkeep work necessary for ensuring a conducive environment for treatment, 

the facilities failed to optimally function and ensure adequate treatment of wastewater. In 

addition, the litter from treatment works posed a public health and environmental pollution 

threat especially in Molepolole where the pond scheme is situated in a built-up area with litter 

from the premises reaching nearby homes.  
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RECOMMENDATIONS  

 
  

 WUC should device a comprehensive maintenance plan that will also include non- 

mechanical works for better upkeep of wastewater treatment facilities.   

 WUC should strengthen staff supervision to ensure that maintenance is always carried 

out.    

  

MANAGEMENT COMMENTS  

WUC Management agreed with the recommendations. Nonetheless, the following points were 

emphasised:  

 WUC has comprehensive maintenance plans that include upkeep of the grounds and 

removal of screenings. The grounds are maintained on regular basis and screenings are 

removed on daily basis. This plan is also monitored through Plant inspection meetings 

held monthly and attended by all accountable officers where deviations are recorded 

and followed until they are closed.  

  

 For Mahalapye the area around the ponds had been bushed and the scums and screens 

that were identified have been landfilled. For Maun the grass is inside the pond and it is 

a very deep pond which got covered over a long period of time and it needs rehabilitation 

as the integrity of the pond may have been distorted/compromised. This was budgeted 

for but not approved. Consequently, maintenance budget will be used for this by end of 

first quarter. Other ponds remain maintained as per above comment on the 

recommendation.  

  

 Tracking of the actions is an efficient monitoring tool which is in place and it strengthens 

supervision. This is done weekly and monthly as needs be and makes escalation of issues 

easy and quick decision making for resourcing and implementation.  
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3.4.2. Inadequate De-sludging of Anaerobic Ponds  
  

The Botswana National Wastewater and Sanitation Planning and Design Manual Part 4-Guide 

to Wastewater Treatment, recommends specific de-sludging intervals for different types of 

ponds. With regards to anaerobic ponds18, the manual recommends de-sludging to be carried 

out when they are around one third full of sludge (by volume). The manual specifically 

prescribes that, each anaerobic pond at design capacity should be de-sludged every 2 to 3 

years. However, the audit has revealed that WUC was not adequately de-sludging ponds 

including anaerobic ponds in all the wastewater treatment works visited. Specifically, the 

Corporation was taking long (i.e. exceeding the recommended 2 to 3 years de-sludging 

intervals) to de-sludge ponds.   

    
  

Table 5: De-sludging History for the Visited Wastewater Treatment Works with Stabilization 

Ponds.  

 
Management Centre  De-sludging frequency in last 5  Year of de-

sludging Years  

1.GLEN VALLEY   1  2019  

2.LOBATSE  1   2019 (planned)  

3.MOLEPOLOLE  2  2015 (pond A),2018 (Pond B),  

2019 (A planned de-sludging)  

5.MAHALAPYE  1  2018  

6.MAUN  0  Never  

7.GHANZI  2  2018 (pond A), 2019 (B 

planned de-sludging)  

Source: Interviews with Waterworks Engineers and WUC Projects Documents  

  

                                                      
18 The anaerobic pond acts as the solids sedimentation stage and is designed for the accumulation of solids that 

need to be removed and disposed of from time to time.   
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It is worth noting that, every pond scheme visited had two (2) anaerobic ponds (hence the 

referred as Pond A and B in the table). Since the audit covered the period from 2014/2015 to 

2018/2019, which is a five (5) year period, every facility should have therefore de-sludged 

every pond more than once between 2014/2015 and 2018/2019. However, as the table shows, 

only two (2) management centres managed to de-sludge ponds twice (Molepolole and Ghanzi). 

This was still not adequate because in both places, those de-sludging activities were not done 

repeatedly in every anaerobic pond. One (1) pond was done per financial year effectively 

meaning that each anaerobic pond was de-sludged once in 5 years rather than at least twice 

as the standard required.  

  

The main reason for not adhering to the prescribed pond de-sludging intervals was WUC’s 

failure to plan for and prioritize de-sludging despite indications that sludge was accumulating 

in anaerobic ponds beyond their design carrying capacity. As such, there were sludge 

carryovers into subsequent aerobic facultative ponds, thus contributing significantly to effluent 

quality challenges in pond schemes. For instance several pond schemes (Lobatse, Mahalapye, 

Molepolole and Maun) did not have proper drying beds for holding and drying sludge after de-

sludging, which was indicative of inadequate planning for de-sludging the ponds. Planning for 

maintenance work and allocation of resources for maintenance was a challenge that General 

Managers in the sampled management centres attributed to limited funding for maintenance 

due to the Corporations’ budget strain caused by potable water provision challenges among 

others.   

  

In addition, the audit established that there was inadequate coordination of resource 

allocation and utilization between management centres which contributed to inadequacies in 

carrying out maintenance related work. This was evidenced by some imbalances in resource 

allocation to management centres with rare instances of wastewater resource sharing 

between management centres. For instance, the Ghanzi Wastewater Treatment Works was 

relatively better equipped with tipper trucks and loaders for de-sludging purposes whereas 

Maun, Lobatse and Mahalapye did not have such equipment.  
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As a result of inappropriate de-sludging, there was significant sludge accumulation in anaerobic 

ponds with observed carry-overs into subsequent aerobic facultative ponds. This sludge 

accumulation had a direct effect on the effectiveness of water treatment resulting in plants 

discharging poor quality effluent, creating a pollution risk to the environment in which the 

effluent was discharged.  

  

RECOMMENDATIONS  

 
  

 WUC should prioritize de-sludging of ponds to improve the effectiveness of wastewater 

treatment.   

 WUC should develop a clear strategy for collaboration in resource utilization between 

management centres.  

  

MANAGEMENT COMMENTS  

WUC Management concurred with the recommendation and admitted that management 

centres will work together and improve on sharing of resources to effectively carry out the 

exercise.   

    
  

3.4.3 Inappropriate Disposal of Sludge  

Due to the presence (in sludge) of certain contaminants such as heavy metals, viable 

pathogenic and other organisms, and complex organic compounds, careful consideration must 

be given to the potentially dangerous and hazardous properties of sludge when disposing it. 

The Botswana Landfill Guidelines prescribe the appropriate ways of disposal of sludge from 

wastewater treatment works in the country 19. According to these guidelines, depending on 

                                                      
19 Guidelines for the Disposal of Waste by Landfill (1997)  
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the industrial activity in the area, sludge may contain heavy metals and toxic substances. 

Therefore, the characteristics of sludge should be monitored or controlled to protect human 

health and the environment, to ensure that secondary pollution does not occur due to 

unsuitable disposal practices. The guidelines recommend disposal of sludge for soil 

improvement (beneficial use) as the optimum method of disposal.  

  

However, it was observed during visits to the selected Wastewater Treatment Works that WUC 

did not appropriately and safely dispose of sludge subsequent to desludging ponds. This was 

evidenced by stockpiles of sludge in almost all the treatment works visited during the audit 

which had de-sludged in the recent past.  Out of the 7 wastewater treatment facilities visited, 

only 1 facility (Lobatse) disposed sludge at the landfill. This was also reiterated in a research 

thesis on the Quality Assessment of Sludge from Glen Valley Wastewater Treatment Plant and 

its Potential as Fertilizer which found that, ” There is a lot of sludge stored at Glen Valley 

Wastewater Treatment Plant that is not being sold. There is no known plan of how this stored 

sludge should be handled and what the fate of it should be. Today there is no problem with 

storage area and there is plenty of space at the Wastewater Treatment Plant site that is still 

not in use. But the problem with just storing the sludge at the plant is that the nutrients in the 

sludge could be drained to the environment where they can cause eutrophication20 and other 

environmental problems”xxiv.   

  
Furthermore, despite sludge being stored at the Wastewater Treatment Works premises 

around the country, WUC did not take measures to monitor the chemical content (sludge 

quality) of sludge stored in treatment premises to guard against possible environmental 

pollution and health risks particularly to treatment works personnel due to toxic substances 

that could be contained in the sludge. No evidence was availed during the audit to the effect 

that WUC monitored the chemical characteristics of sludge stored at all of its treatment works 

                                                      
20 Eutrophication: the gradual increase in the concentration of phosphorus, nitrogen, and other plant nutrients 

in an aging aquatic ecosystem such as a lake. Eutrophic waters are often murky and may support fewer large 

animals, such as fish and birds, than non-eutrophic waters. xxiv Master Thesis by Johanna Norup & Ellen Åberg: 

June 2015, Lund University, Sweden.  
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premises. Continuous sludge quality analysis could also help improve the quality of the sludge 

and operation of the sludge generating treatment plant.   

  

Waterworks engineers in all the visited treatment works attributed sludge stock piles following 

de-sludging to lack of direction from WUC management as to where to dispose it. WUC did not 

have a sound Sludge Management Plan for its treatment facilities. Necessary arrangements 

were not in place to ensure compliance with landfill requirements for wastewater treatment 

sludge to be accepted in District Council landfills around the country. In addition, although 

sludge have a commercial value, the Corporation had not taken adequate steps for demand 

creation especially in the agricultural sector, despite the Botswana Landfill Guidelines assertion 

that it is economically and environmentally prudent to make beneficial use of sludge.   

  

It is worth noting that, sludge stockpiles were not only an environmental and public health risk, 

but also presented a real opportunity for WUC to broaden its revenue streams through  sales 

of sludge especially considering that WUC was barely self-sustainable during the period under 

audit as shown in table 2 (Finances) of this report.   

  

RECOMMENDATIONS  

 

 WUC should develop guidelines that will provide management centres with clear 

direction on how to safely and properly dispose sludge to protect the environment and 

groundwater sources against pollution.  

    

MANAGEMENT COMMENTS  

Management agreed with the recommendation and indicated that, the Trade Effluent 

Agreement Task Committee has formed a Task Team to come up with a Sludge Management 

Strategy for the Corporation which will come up with guidelines which will include among 

others sludge handling, treatment, testing, reuse and disposal. WUC has also collaborated with 

the Department of Energy in undertaking the assignment.    
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3.5 LOW RECLAMATION OF TREATED WASTEWATER  

 

It is envisaged in the Botswana National Water Policy of 2012 that wastewater can be almost 

totally recycled with the policy even targeting to increase the inclusion of recycled water to 96 

percent by 2030.   

  

The audit has established that WUC was not adequately facilitating the reclamation of treated 

wastewater generated from its Wastewater Treatment Works (WWTW). Perusal of the effluent 

generation statistics (mostly estimates) provided by the management centres visited during 

the audit showed that there were significant volumes of treated effluent generated at WWTW 

that was mostly discharged into river channels without being reclaimed for reuse.  

Table 6 shows the estimated average treated wastewater generated by the WWTW visited.   

  

Table 6: The Estimated Volumes of Treated Wastewater Discharged  

   
Management Centre  

2015/16  
Volume in   

2016/17  
Volume in  

2017/18   
Volume in  
  

2018/19   
Volume in  
  

 (million m3)    (million m3)    (million m3)    (million m3)    

Francistown (Mambo 

Treatment Works)  
1.40  1.48  1.65  1.83  

Ghanzi  0.60  0.70  0.69  0.72  

Mahalapye  0.02  0.71  0.82  0.86  

Gaborone (Glen Valley 

Treatment Works)  
12.60  11.08  10.31  9.63  

Maun  0.04  0.05  0.055  0.054  
Lobatse  1.70  1.28  1.79  2.29  

Total   16.33  15.29  15.32  15.38  

Source: Estimates Provided by Management Centres  

  
The table shows that total effluent generated from all the WWTW visited ranged from just over 

15 to almost 16 million cubic meters per year during the period under audit. Comparing these 
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estimated annual effluent discharges with the estimated average annual consumption21 for 

some of the towns visited, it can be deduced that the total effluent discharged in the 

environment (15.6 million cubic metres) from the WWTW visited was actually higher than 

estimated total annual potable water consumption for Francistown, Ghanzi, Mahalapye and 

Lobatse combined (approximately 9 million cubic metres)22. This just shows how much effluent 

that could complement potable water resources was not reclaimed for re-use, which quantity 

was close to the total capacity of Bokaa dam (18.5 million cubic metres) that supplied greater 

Gaborone with potable water as shown in the WUC Annual Report of 2016/2017. This 

inadequate reclamation of treated effluent was attributable mainly to the following;  

  

3.5.1. Inadequate Planning for Wastewater Reclamation  

WUC did not incorporate wastewater reclamation and reuse into its planning framework. 

Review of the Corporation’s strategic plan23 for the period under audit showed that there were 

no specific strategic objectives addressing the need to increase wastewater reuse as the Water 

Policy (2012) envisaged. The objectives only address wastewater quality improvement. While 

the Water Policy provided clear reuse targets, WUC did not internalise and integrate such into 

its plans relevant to wastewater treatment. No document availed during the audit 

demonstrated the long-term specific objectives of WUC on treated effluent reuse, including 

future generation volumes which could had envisaged revenue contribution projections from 

treated effluent to the Corporation.   

  

3.5.2. Inadequate Infrastructure Development to Facilitate  

Wastewater Reclamation  

Not all treatment facilities visited had adequate provision (in their design) for drawing of 

treated effluent for reuse. The treatment facilities WUC operated and managed were all 

                                                      
21 Consumptions were calculated on the basis that WUC estimated Wastewater generation per household or 

industry as 80 % of the total metred potable water consumed.   
22 Estimated Annual Potable Water Consumptions for: Francistown (4.2 MCM), Ghanzi (1.2 MCM), Mahalapye  

(1.7 MCM), Lobatse (2.8 MCM)   
23 WUC 2017/2018 Annual Report,  Corporate Strategy (2015 -2018), page 7  
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inherited from the local authorities. These facilities had different designs, with some having 

provisions for treated wastewater reclamation and some without any infrastructural provisions 

for such but were still built such that treated wastewater could possibly be reclaimed. The 

following observations were made during the audit regarding the facilities:  

• The Mambo treatment plant and the Lobatse and Mahalapye pond schemes were built 

with provision for treated wastewater reclamation.  

• There was no wastewater reclamation at the Lobatse treatment facility due to a 

dilapidated reclamation infrastructure. That is, the treated wastewater pumps and 

pipeline conveying treated effluent back into the town were dysfunctional and closed.  

  During the audit, treated effluent reclamation activities were only observed at the 

Glen Valley treatment plant, Mambo Treatment plant and the Mahalapye pond 

scheme. However, no comprehensive data was availed during the audit showing the 

actual volumes reclaimed at those plants.  

• In Maun, reclamation was not taking place and the effluent in the reclamation pond 

was left there to evaporate. In Ghanzi, all the effluent was discharged into the 

environment as there was no infrastructure provision for reclamation.  

• In all the facilities, there was inadequate infrastructure in terms of proper road access, 

machinery (water pumps) and a central point for reclaiming the available treated 

wastewater.  

  

Without adequate planning and an enabling infrastructure for wastewater reclamation and 

reuse, the levels of treated effluent reuse remained relatively low and inconsistent with the 

national target of 96 percent for reuse of all the wastewater generated by the treatment 

facilities by 2030.  

  

RECOMMENDATIONS  
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 WUC should incorporate facilitation of treated effluent reclamation for re-use into its 

planning framework with clear targets towards the realisation of National Water Policy 

effluent re-use targets.    

 WUC should ensure that there is adequate infrastructure capacity to support and 

enable reclamation of treated effluent at all of its WWTW.   

  

MANAGEMENT COMMENTS  

Management notified that WUC is giving issues of effluent reuse high priority such that in all 

up-coming refurbishments and rehabilitation of treatment facilities, terms of references are 

crafted in such a way that they include issues of effluent re-use. Moreover, WUC has embarked 

on a reclamation project to reclaim treated effluent for potable reuse through a Public Private 

Partnership (PPP). Glen Valley treated effluent will be used as a pilot project. A preliminary 

report is currently under discussion by stakeholders.  
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Chapter 4: Conclusions  

The findings of this audit demonstrate WUC’s significant deficiencies in ensuring efficiency and 

effectiveness in the overall treatment of wastewater generated from major villages, towns and 

cities in the country. WUC treatment facilities continued to yield effluent of poor quality 

relative to the set wastewater quality standard (BOS 93:2012) which has been adopted as a 

guide in wastewater treatment. Specifically, WUC did not ensure stringent measures in effluent 

quality control and assurance, with demonstrable lapses in its regulatory framework of 

industrial wastewater discharges into public sewers and its wastewater treatment facility 

discharges of wastewater into the environment. In addition, WUC had failed to forge a strong 

collaboration with industries which are the key players in wastewater management as 

evidenced by the industries’ low cooperation in wastewater management.  

  

In addition, the treated effluent from the WUC’s treatment activities significantly posed a 

pollution threat to potable water resources (both underground and surface) and the 

environment that effluent was discharged into. Reclamation remains an option for wastewater 

pollution risk mitigation and the need for its full leveraging cannot be overemphasised.   

  

The findings further show that despite the national high-level policy focus toward re-use of 

wastewater as a strategy to attain national water security, WUC still had not demonstrated a 

clear strategic shift to amplify this policy focus. The Corporation despite its abundant 

generation of treated effluent, did not build adequate capacity in terms of infrastructure 

provision for reclamation of wastewater.  Wastewater reclamation and reuse agenda remained 

secondary to the priorities of the Corporation resulting in continual missed opportunities to 

fully explore wastewater as an alternative water source with real potential to reduce burden 

on the already strained potable water system in the country.  

  

The Auditor General is therefore of the view that, given the pace of transformation 

demonstrated by WUC in relation to mind-set change towards wastewater as a valuable 
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resource, there remains a risk that the Water policy target of 96 percent of treated effluent to 

be recycled by 2030 may never be realised. It is worth noting that this target is in line with the 

Sustainable Development Goal (SDG) number 6 which aims to improve water quality by 

reducing pollution, eliminating dumping and minimizing release of hazardous chemicals and 

materials, halving the proportion of untreated wastewater and substantially increasing 

recycling and safe reuse globally by 2030.  

Lastly, the Government of Botswana has secured a World Bank loan to the tune of USD 145.5 

million which amongst other things is aimed at addressing some of the major wastewater 

management challenges the Corporation was faced with at the time of this audit as 

acknowledged in the Annual Report of WUC (2017/2018). The Auditor General appreciates the 

efforts the WUC has made in leveraging this financial support by the Government to work 

towards rehabilitation of wastewater management infrastructure. At the time of this audit, 

some of the major projects were already being rolled out with some already at the design 

stage.  In addition, the financial support had also enabled WUC to implement the iTemogo 

project which is an organisational restructuring exercise at WUC which is expected to help the 

Corporation to better address its operational challenges in management of wastewater and 

provision of drinking water to the nation.   

  

   

    

Appendices  

Appendix 1  

Documents Reviewed    

 

Document  Reason  

1.Reports  

• Inspection  

• Compliance  

To assess the capability of WUC in treating 

wastewater as well as challenges 

encountered in the process.  
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2. Strategic Frameworks  

• National Water Master Plan  

• Botswana’s  Strategy  for 

 Waste Management  

• Botswana  Integrated  Water  

Resources & Water Efficiency Plan   

• PAD on Botswana Emergency Water  

Security & Efficiency Projects  

  

To  have  an  overview  of 

 wastewater treatment plans.  

3.Legislative Frameworks  

• Waste Management Act  

• Water Act  

• Water Utilities Corporation Act  

• Water Works Act  

  

To have an insight on the laws that guide 

wastewater treatment.  

4.Quality Standards  

• BOS 93: 2014  

• Trade Effluent Agreement  

• Botswana National Wastewater & 

Sanitation Planning & Design Manual   

  

To understand the criterions that guide the 

treatment process and discharge of 

wastewater.  

5. Financial Statements  

  

To establish budget allocation and 

expenditure towards treatment of 

wastewater.  

  

  

  

  

Appendix 2 

Interviews Conducted  

 

Interviewee  Reason  
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 Acting/General Manager*4  

  

To have an overview of how wastewater 

treatment is managed in different 

management centers.  

  

 Safety, Health, Environment & 

Quality Manager  

To understand the role played by the division in 

managing wastewater treatment.  

   

 Water Quality Manager  

  

To establish matters surrounding testing of 

wastewater.  

 Wastewater Microbiologist*2  

  

To establish effluent quality compliance from 

microbiology stand point.  

 Wastewater Chemist  To establish effluent quality compliance from 

chemistry stand point.  

 Acting/Waterworks Engineer*3  

  

To understand the process and procedures for 

wastewater treatment.  

 Waterworks Superintendent*5  

  

To establish the measures in place in ensuring 

effective wastewater treatment.  

 Wastewater Foreman*3  

  

To establish the measures in place in ensuring 

continuous monitoring of the performance of 

treatment facilities.  

 TEA Task Committee Member  

  

To understand issues regarding the 

implementation of TEAs.  

 Maintenance Superintendent*3  

  

To assess the extent to which maintenance is 

carried out to ensure continuous functioning of 

treatment facilities.  
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Appendix 3 
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Management Centres, Laboratories and Treatment Systems  

countrywide   

  

    

4 .Stabilisation  
Ponds 

Wastewater  
Treatment Systems  

1  .Trickling Filter  

2 .Activated  
Sludge  

3 .Activated  
Return Sludge  

( At treatment  
plants)  

1 .Mambo  
Wastewater  

Works 

2 .Glen Valley  
Wastewater  

Works 

Location of  
Laboratories  

3 .Palapye  
Wastewater  

Works  

4 .Lobatse  
Wastewater  

Works  

9 .Kasane  
10 .Masunga  

11  .Francistown  
12 .Selibe - Phikwe 

.Palapye 13 
14  .Mahalapye  

.Serowe  15  
.Kanye  16  

List of Management  
Centres  

.Lobatse 1 

.Mochudi  2  

.Gaborone  3  

4 .Molepolole 

5  .Letlhakane  

6 .Tshabong 

.Ghanzi 7 

8  .Maun  
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Appendix 4 Appendix 5 

WUC Corporate Pr ofile   

  

Vision • To be a world class water  
utility.  

Mission 

• To provide sustainable  
water and wastewater  
management services in a  
cost effective and  
environmentally friendly  
manner to the economy .  

Values 

• Batho Pele  

• Kgetsi ya Tsie  

• Therisanyo  

• Botswerere  

• Botho  
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WUC Functional Structure  
  

WUC  

Department  
of  

Sustainability  
& Water  

Resources  

Financial  
Services  

Department  

Department  
of Shared  
Services  

Human  
Resource  

Department  

Department  
of Internal  

Audit 

Department  
of Technical  

Services 
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Appendix 6  

 

WUC Stakeholders  
i. Ministry of Land Management, Water & Sanitation Services  

The ministry is responsible for formulating, directing and coordinating overall national policies 

on wastewater management. Within this Ministry, there are some departments which directly 

work with Water Utilities Corporation and these are:  

 Department of Water & Sanitation  

It provides leadership for water resources planning (including wastewater), development and 

management. It also assists and advices in the formulation of water related policies.  Project 

Management Office (PMO)  

Develops wastewater projects/infrastructure including their planning and implementation.  

  

ii. Ministry of Environment, Natural Resources Conservation and Tourism.  

The Ministry exists to protect, conserve, and derive value out of the natural resources and the 

environment for the benefit of the nation. The following department ensures that the Ministry 

achieves its mandate:  

 Department of Waste Management & Pollution Control (DWNPC)  

The overall objective of the DWMPC is to prevent and control environmental pollution 

resulting from inappropriate and inadequate waste management practices (including 

wastewater). The functions of the Department include:  

- Provision of effective leadership and guidance in all matters pertaining to prevention 

and control of pollution of the environment.  

- Prevention of pollution of the environment caused by release of pollution substances 

from human activities.  
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- Monitoring the level of pollutants in the environment by ensuring that these are within 

environmentally acceptable levels.  

- Promotion of the concept and practice of pollution prevention.  

- Ensuring that the required environmental standards and designs are complied with.  

  

  
• Department of Environmental Affairs  

Promote environmental based projects for the conservation and protection of the 

environment in order to increase the effectiveness with which natural resources are used 

and managed so that the beneficial interactions are optimized and harmful environment 

side effects are minimized.  

  

• Department of Meteorological Services  

Provides quality weather, climate information, and related services to enable timely and 

informed decision making for sustainable socio-economic development in circumstances 

where weather plays a significant role.  

Provides guidance on building resilience to climate change.  

  

iii. Ministry of Health and Wellness  

• Department of Public Health and National Health Laboratory  

• Provides a bi-annual audit of water quality monitoring and compliance by WUC  

  

  

    

Appendix 7  

 

Wastewater Treatment Process Narration  
i. Collection  
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This is the first stage of wastewater treatment management where sewage generated from 

households (including pit latrines and septic tanks), institutions and industries is either 

discharged into a sewer line or collected and transported by vacuum tankers to the treatment 

facilities. The vacuum tankers are either from WUC or privately owned and they provide the 

service at a fee. Wastewater works in Botswana had been designed to treat domestic 

wastewater, as such, industrial wastewater have to be pre- treated before discharge into the 

sewer system to the treatment facilities. Pre- treatment entails reducing or eliminating 

commercial or industrial wastewater harmful pollutants before it reaches the wastewater 

treatment facilities.  

  

ii. Screening  

This is the first treatment process stage of wastewater at the treatment facility inlet works 

(from both the sewer line and vacuum tanker trucks), where suspended solid wastes are 

removed from the wastewater through screens of different sizes. Screenings should be 

cleaned daily and burned or disposed at the landfill. In the case of treatment plants, the 

wastewater then goes to the grit chamber where solids such as sand will settle out of the 

water. Grit needs to be disposed regularly.  

  

iii. Primary Treatment   

The separation of organic solid matter from wastewater occurs in this stage, for the solids 

mainly faecal matter to sink at the bottom while any lighter solids and scum float to the 

surface. The settled solids are called sludge. This process of settling the primary sludge can be 

done in treatment plants equipped with primary settling tanks or in anaerobic ponds in the 

case of pond system. The settled materials are de-sludged or held back and the remaining 

liquid is then put through a secondary treatment process.   

  

    

  
iv. Secondary Treatment  
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During secondary treatment, wastewater is biologically treated to remove dissolved organic 

materials. With regard to treatment plants, at the end of secondary treatment there is some 

disinfection which entails treatment of the effluent for the destruction of all pathogens and 

all disease causing microorganisms which will result in a substantial reduction of all microbes 

so that bacterial numbers are reduced to a safe level. Chlorine is used as a disinfecting agent. 

However, in the case of stabilisation ponds, the process naturally takes place (with the aid of 

sunlight, wind, micro-organisms and algae) through a series of aerobic and maturation ponds.  

  

v. Discharge  

Subsequent to secondary treatment, effluent can then be held in reclamation ponds or 

discharged into a watercourse or open environment as per the Botswana Standard of effluent 

quality (BOS 93:2012) that specifies the requirements for physical, microbiological and 

chemical limits for wastewater discharged into  watercourses and open environments. Regular 

testing of the effluent is conducted to ensure compliance with the standard.   

  

vi. Reclamation  

In cases where treated wastewater is not all discharged into the environment, it is available 

for re-use for agricultural irrigation, construction and other uses but not human consumption. 

The effluent can either be bought by the government or the public (domestic/ business) at  

P21.25 per kilolitre and P18 per kilolitre respectively. Transport to carry the bulk treated 

wastewater is provided by the buyer.  
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Appendix 8  

 

Effluent Quality Monitoring Process Narration  
Sampling  

A comprehensive sampling and analysis program intended to continuously monitor the quality 

of wastewater is prearranged by different laboratory personnel. Sampling is carried out daily, 

weekly, monthly or quarterly to ensure that compliance is always maintained and respond 

timeously to any quality deviations.  The frequency of sampling is dictated by the size of the 

wastewater treatment works.   

  

Testing and Analysis  

Collected samples for different wastewater facilities are tested and analysed within nine to 

twelve (9-12) hours of collection at the assigned laboratory. In case where there is no 

laboratory onsite, samples are put in a cooler box containing ice packs to preserve the sample 

during transportation to the laboratory. The testing and analysis intends to check wastewater 

treatment efficiency and compliance to disposal limits of chemical and microbiological 

components as per the Wastewater Quality Standard Specification- Physical, Microbiological 

and Chemical Requirements (BOS 93:2012), in order to safely dispose effluent into the 

environment. Selected industries that generate industrial wastewater are monitored monthly 

to ensure compliance to the requirements of Trade Effluent Agreements, which specify limits 

for discharge into the WUC sewer system.   

  

Reporting  

A report is then compiled to show the results of the analysis with recommendations depending 

on the quality of effluent. If the results do not comply with the wastewater quality discharge 

standards, deviations are investigated and remedial actions are executed.  
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Appendix 9  

 

Desludging Process Narration  
In treatment plants, thickening is the first phase of desludging which reduces the volume of 

sludge from both primary and secondary treatment. Then the next stage is sludge digestion 

where the solids are further reduced, pathogens are destroyed and it is made easier to 

dewater or dry the sludge. The digested sludge is finally passed through a dewatering stage in 

which the water is sent back to secondary treatment and the dewatered sludge is dried on 

sludge drying beds and later disposed.   

    

In case of waste stabilisation ponds, desludging should be carried out between 2- 3 years (or 

when the sludge thickness is about 400mm to 500mm). To obtain an estimate of the sludge 

depth being within +/- 400mm range, pump wastewater out from one anaerobic pond to the 

other at 6 months intervals by connecting the lower suction pump and pumping into the 

second anaerobic pond. If this line appears to be blocked then proceed to dewater using the 

higher suction pipe for a period of 1 week. Allow 2 weeks for the sludge to dry out and then 

proceed to either mechanical or manual methods to remove the sludge to the drying beds. A 

period of 4 weeks is anticipated for a complete desludging procedure. Note that, by leaving 

some of the sludge in the pond, it will assist in seeding the new effluent and allow a better 

start- up of the anaerobic action in the pond. Lastly, redirect the flow back to the de-sludged 

anaerobic pond24. It is important that the sludge be disposed into a sludge management 

facility such as a licensed landfill site and incineration can also be considered as a last resort 

disposal route.   

  

                                                      
24 Ghanzi Operation & Maintenance Manual for Civil Works, page 10, paragraph 3.4, July 2005.  
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