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INTRODUCTION
Wastewater may seem to be a fairly simple topic. The reality is different. 
The complexity of the subject and its array of social, environmental, 
institutional, economic and technical interplay is one of the reasons why 
it would take extraordinary effort and resources to resolve problems in 
the industry. 

The profound importance of wastewater to human health, ecology, the 
number and diversity of interests, local- and cross-border competition 
for water resources, the technological choices for supply and treatment 
of wastewater, management and regulation of resultant outflow, reliable 
delivery of water quality and quantity to multiple users, the use of price 
and licensing to allocate and cost water, as well as the mere size of the 
industry and its assets – all these aspects render wastewater a complex 
and dimensional discipline.

South Africa has a rich history of research, development and technology 
in the discipline of wastewater treatment. This publication intends to 
provide a summation of the most relevant guidelines, manuals, standards, 
research and literature produced by- and available in South Africa from 
the Water Research Commission. 
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1. PRINCIPLES, PLANNING AND DESIGN

Sewer systems and marine outfalls
•	 BREWSTER, WJ, CONNELL, AD, DE DECKER, RH, DU TOIT, M, FIJEN, APM, GRUNDLINGH, MJ, 

LARGIER, JL, LIVINGSTONE, DJ, LUSHER, JA, MOLDAN, AGS, McGLASHAN, JE, RUSSELL, KS, 
TOMS, G, and WOODBORNE, MW (1992) Guide for the marine disposal of effluents through 
pipeline, WRC report no. TT 58/92, https://tinyurl.com/4fuaexat

•	 ESLICK, P and HARRISON, J (2004) A summary of lessons and experiences from the Ethekwini 
pilot shallow sewer study, WRC report no. TT 225/04, https://tinyurl.com/3drh5e6m

•	 HALDENWANG, R, FESTER, V and KOTZE, R (2014) Pressure drop prediction for efficient sludge 
pipeline design, WRC report no. 2216/1/14, https://tinyurl.com/mtwyuw63

•	 JACK, U, DE SOUZA, P and MOORGAS, S (2016) Guidelines on using the Wastewater 
Treatment Technology Selection Decision Support Tool (W2DST), WRC report no. TT 675/16, 
https://tinyurl.com/mux74b7k

•	 JACOBS, HE, FAIR, K, DE KLERK, AH and BESTER, B (2011) Sewer system planning made simple 
– for small local authorities. WRC report no. 1828/1/11, https://tinyurl.com/4dayshxd

•	 JACOBS, HE, GRIFFIOEN, ML, LOUBSER, C and TULLEKEN, J (2015), Understanding sewage 
pump stations, WRC report no. TT 627/15, https://tinyurl.com/329s85hn

•	 MURRAY, KA, Wastewater treatment and pollution control (1991), https://tinyurl.com/
yszkf35e

•	 VAN VUUREN, SJ and VAN DIJK, M (2011) Waterborne sanitation design guide. WRC report 
no. TT 481/11, https://tinyurl.com/5n9595y8

Wastewater treatment works and package plants
•	 ANON (2015) Wastewater treatment technologies – A basic guide, WRC report no. TT 651/15, 

https://tinyurl.com/396an6v7
•	 BROUCKAERT, CJ, HUANG, T and BUCKLEY, CA (2005) Applications of computational fluid 

dynamics modelling in water treatment, WRC report no. 1075/1/05, https://tinyurl.com/
msf7eeks

•	 CASEY, T and ALEXANDER, WV, Design and operating strategies to minimise bulking by 
anoxic-aerobic filamentous organisms in nutrient removal activated sludge plants, WRC 
report no. 775/1/01, https://tinyurl.com/9rzzxetx

•	 CERONIO, AD, VAN VUUREN, LRJ and WARNER, APC, Guidelines for the design and operation 
of sewage sludge drying beds, WRC report no. TT 107/99, https://tinyurl.com/3bntu83m

•	 GAYDON, P, MCNAB, N, MULDER, G, PILLAY, I, SAHIBDEEN, M and THOMPSON, P (2006) 
Evaluation of sewage treatment package plants for rural, peri-urban and community use, 
WRC report no. 1539/1/06, https://tinyurl.com/mwxu28jd

•	 HERCULES, S, TSAI, M-W, LAKAY, MT, WENTZEL, MC and EKAMA, GA, Full-scale demonstration 
of filamentous bulking control at a biological nutrient removal activated sludge plant, WRC 

https://tinyurl.com/4fuaexat
https://tinyurl.com/3drh5e6m
https://tinyurl.com/mtwyuw63
https://tinyurl.com/mux74b7k
https://tinyurl.com/4dayshxd
https://tinyurl.com/329s85hn
https://tinyurl.com/yszkf35e
https://tinyurl.com/yszkf35e
https://tinyurl.com/5n9595y8
https://tinyurl.com/396an6v7
https://tinyurl.com/msf7eeks
https://tinyurl.com/msf7eeks
https://tinyurl.com/9rzzxetx
https://tinyurl.com/3bntu83m
https://tinyurl.com/mwxu28jd
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report no. 832/1/02, https://tinyurl.com/mr2z8jh8
•	 LEMMER, TN and DU TOIT, CGdK (2004) Modelling of rectangular sedimentation tanks, WRC 

report no. 998/1/04, https://tinyurl.com/mr46djhr
•	 NOZAIC, DJ and FREESE, SD (2011) Process design guide for small wastewater works, WRC 

report no. TT 389/09, https://tinyurl.com/wbya4tnz
•	 PRETORIUS, WC and PRETORIUS, PC (2001), A guide for the design of chloramine disinfection 

facilities for purified sewage effluent, WRC report 739/1/01, https://tinyurl.com/h7z284bh
•	 SöTEMANN, SW, RISTOW, NE, LOEWENTHAL, RE, WENTZEL, MC and EKAMA, GA (2005) 

Integrated mass balance models for chemical, physical and biological processes in 
wastewater treatment plants: Part 1, WRC report no. 1138/1/05, https://tinyurl.
com/3s2vjvu2

•	 VAN DER MERWE-BOTHA, M and QUILLING, G, (2012), Drivers for wastewater technology 
selection, WRC report no. TT 543/12, https://tinyurl.com/ycypnehh

•	 VAN NIEKERK, A, SEETAL, A, DAMA-FAKIR, P, BOYD, L and GAYDON, P, Guideline document: 
Package plants for the treatment of domestic wastewater, WRC report no. K5/1869, https://
tinyurl.com/3x7au6s8

•	 UNIVERSITY OF CAPE TOWN, CITY COUNCIL OF JOHANNESBURG, and CSIR (1984), Theory, 
design and operation of nutrient removal activated sludge processes, WRC report no. TT 
16/84, https://tinyurl.com/mrba72xy

•	 UNIVERSITY OF CAPE TOWN, Investigation of the mechanism and kinetics of bacterial 
sulphate reduction, WRC report no. 1251/1/07, https://tinyurl.com/2jju7frf

•	 WHITELEY, CG, PLETSCHKE, BI, BURGESS, JE, TSHIVHUNGE, AS, NGESI, N, WHITTINGTON-
JONES, K, ENONGENE, G, VAN JAARSVELD, F, HERON, P, RASHAMUSE, K and ROSE, PD, 
Investigation into the enzymology of accelerated primary sewage sludge solubilisation and 
digestion in sulphate reducing systems, WRC report no. 1170/1/04, https://tinyurl.com/
mryj8cud

2. OPERATIONS, MONITORING AND MAINTENANCE

Policies and legislation
•	 OOSTUIZEN, N and ARMSTRONG, A (2009) A review of a selection of local waste bylaws 

against the framework of the National Environmental Management: Waste Bill, 2007 WRC 
report no. TT 398/09, https://tinyurl.com/58hp2fdj

•	 REDDI, T and MGWENO. T (2022) Revision of the pricing strategy for water use charges: 
Implementation of the waste discharge charge system, WRC report no. 3016/1/22, https://
tinyurl.com/53rr3fcx

https://tinyurl.com/mr2z8jh8
https://tinyurl.com/mr46djhr
https://tinyurl.com/wbya4tnz
https://tinyurl.com/h7z284bh
https://tinyurl.com/3s2vjvu2
https://tinyurl.com/3s2vjvu2
https://tinyurl.com/ycypnehh
https://tinyurl.com/3x7au6s8
https://tinyurl.com/3x7au6s8
https://tinyurl.com/mrba72xy
https://tinyurl.com/2jju7frf
https://tinyurl.com/mryj8cud
https://tinyurl.com/mryj8cud
https://tinyurl.com/58hp2fdj
https://tinyurl.com/53rr3fcx
https://tinyurl.com/53rr3fcx
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Sewer systems
•	 DE SWART, BW and BARTA, B (2008) A first order national audit of sewerage reticulation 

issues, WRC report no. 1671/1/08, https://tinyurl.com/yycvx5d4
•	 DU PISANI, JE (1998) The operation and maintenance of settled sewerage systems in South 

Africa, WRC report no. 708/1/98, https://tinyurl.com/3mshjwa9
•	 DU PISANI, JE (1998), Solids-free sewer systems in South Africa: A community leader’s guide, 

WRC report no. TT 96/98, https://tinyurl.com/msmu8zc8
•	 ERSKINE, S, BOOTH, A and STILL, D (2011) Stormwater ingress in South African sewer systems: 

Understanding the problem and dealing with it, WRC report no. 1731/1/11, https://tinyurl.
com/m2d6bc6m

•	 FREESE, SD, BAILEY, I and NOZAIC, D (2003), The evaluation of alternative disinfection 
processes for the removal of protozoan oocysts and cysts and other microorganisms, in the 
treatment of final wastewater, WRC report no. 1030/1/03, https://tinyurl.com/a7bjycr8

•	 LAGARDIEN, A, MUANDA, C, COUSINS, D AND ZINDOGA, C (2009) A guideline for integrating 
community-based procurement in the operation and maintenance of basic services, WRC 
report no.  TT 423/09, https://tinyurl.com/3fv69eeb

•	 OBERHOLSTER, PJ, CHENG, P, CLAASSEN, M, DE KLERK, AR, DE KLERK, LP, MCMILLAN, P AND 
NAIDOO, M (2016) Operational and training manual for algal-based tertiary treatment 
in maturation ponds of the Motetema Wastewater Treatment Works, WRC Report no. TT 
707/16, https://tinyurl.com/483naj3m

•	 OWUSU-ASANTE, YAW (2019) Detection and removal of illegal discharges into stormwater 
systems, WRC report no. TT 808/19, https://tinyurl.com/29w63p8x

•	 ROOSEBOOM, A and GOODEY, GM (1999) Guidelines for the calibration of measuring flumes 
in sewers, WRC report no. TT 111/99, https://tinyurl.com/ve8kcsfm

•	 STEPHENSON, D and BARTA, B (2005), Guidelines on reduction of the impact of water 
infiltration into sewers. WRC report no. TT 239/05, https://tinyurl.com/3wh7k562

•	 STEPHENSON, D and BARTA, B (2005), Impacts of stormwater and groundwater ingress on 
municipal sanitation services, WRC report no. 1386/1/05, https://tinyurl.com/3v9exc2a

•	 VAN VUUREN, SJ and VAN DIJK, M (2011), Waterborne sanitation operation and maintenance 
guide (2011), WRC report no. TT 482/11, https://tinyurl.com/2d5nf2fp

•	 VAN VUUREN, SJ (2013) Condition assessment of water services infrastructure and the 
determination of the remaining operational life, WRC report no. 1950/1/13, https://tinyurl.
com/3hwb774k

Wastewater treatment plants
•	 ATKINSON, D and WELLMAN, G (2003) A monitoring and evaluation manual for 

municipal water and sanitation management, WRC report no. 1287/1/03, https://tinyurl.
com/33swrzc7

•	 CARLSSON, FHH (2003) Elementary handbook of water disinfection, WRC report no. TT 

https://tinyurl.com/yycvx5d4
https://tinyurl.com/3mshjwa9
https://tinyurl.com/msmu8zc8
https://tinyurl.com/m2d6bc6m
https://tinyurl.com/m2d6bc6m
https://tinyurl.com/a7bjycr8
https://tinyurl.com/3fv69eeb
https://tinyurl.com/483naj3m
https://tinyurl.com/29w63p8x
https://tinyurl.com/ve8kcsfm
https://tinyurl.com/3wh7k562
https://tinyurl.com/3v9exc2a
https://tinyurl.com/2d5nf2fp
https://tinyurl.com/3hwb774k
https://tinyurl.com/3hwb774k
https://tinyurl.com/33swrzc7
https://tinyurl.com/33swrzc7
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206/03, https://tinyurl.com/yc6r2fvj
•	 FREESE, SF, TROLLIP, DL and NOZAIC, DJ (2004) Manual for testing water and wastewater 

treatment chemicals, WRC report no. 1184/1/04, https://tinyurl.com/mradpyz2
•	 LILLEY, ID, PYBUS, PJ and POWER, SPB (1997), Operating manual for biological nutrient 

removal wastewater treatment works, WRC report no TT 83/97, https://tinyurl.com/
mpvz3a8n

•	 ROSS, WR, NOVELLA, PH, PITT, AJ, LUND, P, THOMSON, BA, KING, PG and FAWCETT, KS (1992) 
Anaerobic digestion of wastewater sludge: Operating guide, WRC report no. TT 55/92,  
https://tinyurl.com/mr3kphvj

•	 VAN DER WALT, M, KRUGER, M, and VAN DER WALT C (2009), The South African oxidation and 
disinfection manual, WRC report no. TT 406/09, https://tinyurl.com/ymb63mxf

•	 WATES, MEIRING & BARNARD (Pty) Ltd (2002), Guidelines for the application of natural stone 
trickling filters, WRC report no. TT 178/02, https://tinyurl.com/96x72b94

•	 WATER SCIENCE cc (2009), A simple guide to the chemistry, selection and use of chemicals for 
water and wastewater treatment, WRC report no. TT 405/09, https://tinyurl.com/54zfbt7m

•	 WHITTINGTON-JONES, KJ, ROSE, PD, LEUKES, W, LOK,  NAIDOO, S & LOK, D, Development of a 
knowledge management system for operation of the algal integrated ponding system (AIPS) 
– A training and operations tool for small WWTPs, WRC report no. TT 372/08, https://tinyurl.
com/56v6v4f8

Sludge management
•	 DE JAGER, PC, ANNANDALE, JG, MBAKWE, I and SUKATI, BH (2012) Sustainable sludge 

land application and co-disposal strategies, WRC report no. 1724/2/12, https://tinyurl.
com/4tewypzz

•	 HERSELMAN, JE and SNYMAN, HG (2009) Guidelines for the utilisation and disposal of 
wastewater sludge Volume 3: Requirements for the on-site and off-site disposal of sludge, 
WRC report no. TT 349/09, https://tinyurl.com/yrfyutc3

•	 HERSELMAN, JE and MOODLY, P (2009), Guidelines for the utilisation and disposal of 
wastewater sludge Volume 4: Requirements for the beneficial use of sludge at high loading 
rates, WRC report no. TT 350/09, https://tinyurl.com/3pra8nun

•	 HERSELMAN, JE, BURGER, LW and MOODLEY, P (2009) Guidelines for the utilisation and 
disposal of wastewater sludge Volume 5: Requirements for thermal sludge management 
practices and for commercial products containing sludge, WRC Report no. TT 351/09, 
https://tinyurl.com/3fpyn542

•	 MOKONYAMA, S, SCHALKWYK, M and RAJAGOPAUL, R (2017) Guidelines and good practices 
for water treatment residues handling, disposal and reuse in South Africa, WRC report no. TT 
738/17, https://tinyurl.com/nbj64r3s

•	 PARTNERS IN DEVELOPMENT (2025) Rethinking wastewater sludge, https://tinyurl.
com/3bt2hf3e

https://tinyurl.com/yc6r2fvj
https://tinyurl.com/mradpyz2
https://tinyurl.com/mpvz3a8n
https://tinyurl.com/mpvz3a8n
https://tinyurl.com/mr3kphvj
https://tinyurl.com/ymb63mxf
https://tinyurl.com/96x72b94
https://tinyurl.com/54zfbt7m
https://tinyurl.com/56v6v4f8
https://tinyurl.com/56v6v4f8
https://tinyurl.com/4tewypzz
https://tinyurl.com/4tewypzz
https://tinyurl.com/yrfyutc3
https://tinyurl.com/3pra8nun
https://tinyurl.com/3fpyn542
https://tinyurl.com/nbj64r3s
https://tinyurl.com/3bt2hf3e
https://tinyurl.com/3bt2hf3e
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•	 PARTNERS IN DEVELOPMENT, Guidelines for deep row entrenchment of faecal sludge and 
secondary wastewater sludge (2022),  WRC report no. TT 880/22, https://tinyurl.com/
yw52pmmj

•	 SAAYMAN, GB, VAN LEEUWEN, J and SCHUTTE, CF (1997) Full-scale chemical control of 
sludge bulking, WRC report no. 328/1/97, https://tinyurl.com/2dw37t7y

•	 SCHOEMAN, JJ and MURIGWATHOHO, M (2010) The influence of sludge conditioners on the 
soil conditioning properties of sewage sludge, WRC report no. 1540/1/10, https://tinyurl.
com/47fbnnsw

•	 SLIM, JA, DEVEY, DG and VAIL, JW (1984), Sludge dewatering and the treatment of sludge 
liquors, WRC report no. 82/1/84, https://tinyurl.com/5e2prutk

•	 SMOLLEN, M and KAFAAR, A (1995) Development of electroosmotic sludge dewatering 
technology, WRC report no. 427/1/95, https://tinyurl.com/e7jwvzmf

•	 SNYMAN, HG, HERSELMAN, JE and KASSELMAN, G (2004) A metal content survey of South 
African sewage sludge and an evaluation of analytical methods for their determination in 
sludge, WRC report no. 1283/1/04, https://tinyurl.com/4eu9xucz

•	 SNYMAN, HG and HERSELMAN JE (2006) Guidelines for the utilisation and disposal of 
wastewater sludge Volume 1: Selection of management options, WRC report no. TT 261/06, 
https://tinyurl.com/bdennb8w

•	 SNYMAN, HG and HERSELMAN JE (2006) Guidelines for the utilisation and disposal of 
wastewater sludge Volume 2: Requirements for the agricultural use of wastewater sludge, 
WRC report no. TT 262/06, https://tinyurl.com/2eawyn3e

•	 TESFAMARIAM, EH, ANNANDALE, JG, DE JAGER, PC, MBAKWE, I, VAN DER MERWE, P, NOBELA, 
and VAN DER LAAN, M (2012) Sustainable agricultural use of municipal wastewater 
sludge: Matching nutrient supply and demand, WRC report no. 1724/1/12, https://tinyurl.
com/289pd4u8

•	 TESFAMARIAM, EH, BADZA, T, DEMANA, T, RAPALEDI, J and ANNANDALE, JG (2018) 
Characterising municipal wastewater sludge for sustainable beneficial agricultural use, WRC 
report no. TT 756/18, https://tinyurl.com/ypwvm38w

Pond systems and wetlands
•	 COWAN, AK, MAMBO, PM, WESTENSEE, DK, and RENDER, DS (2015) Evaluation of integrated 

algae pond systems for municipal wastewater treatment: The Belmont Valley WWTW pilot-
scale IAPS case study, WRC report no. TT 649/15, https://tinyurl.com/mrx8j5rv

•	 DE SOUZA, P and JACK, U (2010) Waste stabilisation ponds: A management guide, WRC 
report no. TT 471/10, https://tinyurl.com/bdktbtys

•	 DE SOUZA, P and JACK, U (2010) Guide for operations and maintenance of a waste 
stabilisation  pond system, WRC report no. TT 472/10, https://tinyurl.com/3axwec5m

•	 HORAN, SJ, HORAN, MP, MOHALE, NG, WHITTINGTON-JONES, KJ and ROSE, PD (2009) 
Recovery and reuse of domestic wastewaters using integrated algal ponding systems: A 

https://tinyurl.com/yw52pmmj
https://tinyurl.com/yw52pmmj
https://tinyurl.com/2dw37t7y
https://tinyurl.com/47fbnnsw
https://tinyurl.com/47fbnnsw
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