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1. Purpose 

The purpose of the report is to document the assumptions and sources of data used for the design 
of the Lansdowne Road sewage pump station.  

It should be noted that the following reports were done and can be found in the Appendices: 

 EThekwini Municipality – Water & Sanitation: Wastewater Planning Study: 
Decommissioning of Pump Stations (2017) done by Hatch Ltd. 

 Project No. Y6652 Lansdowne Sewage Pump Station Replacement: Prefeasibility for 
Replacing Existing System with Archimedean Screw Pumps (March 2019) done by H. 
Joseph (EWS) 

 Project No. Y6652 Lansdowne Road Sewage Pump Station: Basic Life Cycle Cost 
Analysis Report (April 2019) done by H. Joseph (EWS) 

This is a design report for upgrading Lansdowne Road Sewage Pump Station by replacing the 
existing pumps with archimedean screw pumps.  
 

2. Introduction and Background 

The existing Lansdowne Road Sewage Pump Station was constructed in the early 1960s and is 
over 60 years old. Operational and maintenance tasks have become challenging to keep the 
pump station functioning. Thus eThekwini Water and Sanitation (EWS) is seeking to replace the 
current pumps and upgrade the pump station to the specified EWS standard with a suitable 
system that would be effective and efficient in the long-term.  
 
An environmental enquiry for the project was submitted to Environmental Planning and Climate 
Protection Department (EPCPD), it was concluded on the letter dated the 1st of February 2018 
that no Environmental Impact Assessment (EIA) approval or Water Use Licence Application 
(WULA) as per the National Environmental Management Act no. 107 of 1998 and the National 
Water Act no. 36 of 1998 respectively is required.  
 

3. Location and Geology 

3.1 Location  

The pump station site falls under Ward 75 and is located in the Mobeni East Industrial Area, 
approximately 9km south west of Durban CBD as the crow flies. 
 
The site can be accessed as shown in Figure 1 via Quality Street & Lansdowne Road with co-
ordinates 29°55’47.11” S, 30°58’29.99” E at the intersection of Quality Street and 29°55’43.37” S, 
30°58’35.68” E at Lansdowne Road entrance to pump station road. 
 
The pump station site is bound by a road embankment to the east and south which supports 
Quality Street, a factory/warehouse (Roadworthy Mobeni) to the north and the Amanzimyama 
Canal to the west. The earth embankment along the eastern boundary of the site pinches out 
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towards a concrete retaining wall positioned along the southern boundary of the site – the 
retaining wall is supporting the section of Quality street.  
 

 
                  Figure 1: Locality of the Lansdowne Road Sewage Pump Station 

 
3.2 Topography 

The pump station site is relatively level across its entire area and is elevated at approximately 10 
to 11 meters above mean sea level (amsl).  
 
3.2.1 Site constraints affecting the project 

 An existing 8m high retaining wall at the southern boundary of the site 
 A wide intersection at the junction of Quality Street 
 A 0.5m servitude containing a Sasol methane gas steel pipeline 
 A 300mm Ø mPVC watermain runs along the route of the Sasol pipeline 
 Two (2) rising mains along Quality Street 
 Storm water pipes along Quality Street  
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Figure 2: Site Plan 
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3.3 Geology 

A geotechnical investigation was conducted by Drennan Maud (Pty) Ltd in September 2019. The 
findings of the investigation can be found in the report titled Ref. 32742 New Pump-Station and 
Gravity Sewer Pipeline - Lansdowne Road (refer to Appendix D).  

According to the geotechnical investigation, the site and immediate surrounding area is underlain 
by late Quaternary alluvial and estuarine sediments which form part of the commonly known 
“Harbour Beds” in the Durban area. Ground water seepage is said to occur at depths ranging 
between 2.4 – 2.7m below existing ground level across the existing pump station facility.   

The geotechnical constraints that were highlighted in the report were problem soils, excavatability/ 
trenchability, groundwater seepage, trench side wall stability, material suitability and settlement.  

It was recommended that interlocking sheet pile shoring is used as lateral support during 
excavation. The design and supervision of the installation of such shoring should be carried out 
by an experienced Structural/Geotechnical Engineer. Groundwater seepage management should 
be considered during construction and post construction. Dewatering of deep excavations during 
construction will be required. Should piling be required for the foundation construction then 
additional tests will be required prior to designing the piles.  

It was concluded that the proposed development of the new pump station and installation of 
gravity sewer line is considered feasible provided that the geotechnical considerations and 
recommendations provided in the geotechnical report are consulted and adhered to during the 
design and construction of the proposed pump station.  
 

4. Sewage Generation 

4.1 Catchment 

Lansdowne Road Sewage Pump Station is situated in an industrial area. The sewer catchment 
to Lansdowne Pump Station is made up of 8 pump stations namely Unit Avenue, Seaward Road, 
Carolina Crescent, Richard Garte, Roberts Grove, River Drive, Edwin Swales Drive and 
Rossburgh Bus Depot as depicted in Figure 3. The flow from the aforementioned pump stations 
and attendant gravity flow are conveyed via the Umhlatuzana and Umbilo trunk sewers to 
Lansdowne Pump Station. The sewage from Lansdowne then pumps up and gravitates to the 
Southern Wastewater Treatment Plant (WWTP) via the Jacobs line. 
 
Domestic and industrial flow from the Umkumbane, Upper Umbilo, Lower Umbilo, Woodlands 
Montclair, Upper and Lower Umhlatuzane, Rossburgh Clairwood and Mobeni as depicted in 
Figure 3 contribute to the total flow into Lansdowne Road Sewage Pump Station.  
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Figure 3: Lansdowne Sewer Catchment 

 

4.2 Sewer Flow  

ArcGIS was used to identify the spatial catchment of the pump station. The sewer catchment has 
been deemed as fully developed with very little room for future development as per EThekwini 
Spatial Development Framework (SDF) Report 2018/2019. Therefore, a geodatabase that 
merged ArcGIS and COINS to produce a spatial file with actual meter readings of water 
consumption was used to calculate the average sewer flow generated from the catchment. Since 
EWS migrated from COINS to the new RMS (June 2016), the file only had historic data for 
2015/2016 therefore the values were raised by a factor of 1.5 (as per EWS Acting Senior 
Manager: Planning, 2019) to calculate the current average sewer flow of 45 Ml/day which equates 
to 521l/s.  

The sump of a centrifugal pump station absorbs the peak flow within its storage capacity (time to 
fill up) which result in the pumps actually pumping 10%-20% more than the average sewer flow. 
Archimedean screw pumps do not require a storage sump as dry running is acceptable. The inlet 
to the screw pumps is generally a feeder channel instead of a sump therefore it is critical that the 
archimedean screw pumps are adequately sized to cater for pumping the peak flow.  

Design of a pump station is based on the worst case scenario which includes the peak factor, 
infiltration and future development. Therefore, using a peak factor of 1.8 as per Guidelines for 
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The Design of Foul-Water Sewers, 15% infiltration and 25% for future flow, the calculated design 
flow yielded 1 346l/s. It was confirmed by a sump draw-down test performed by EWS, Mechanical 
& Electrical (M&E) branch in 2019, that the current peak flow is being handled by two pumps 
which pipe 1 164l/s. A 25% for future development within the catchment was added on which 
yielded 1 455l/s. Therefore, the design flow of 1 460l/s was used for the purposes of this study.  

  

5. Existing Installation 

5.1 Pump Station 

The pump station is old and is in need of major upgrades. Mechanical rakes are non-operational 
thus screens have to be manually cleaned and the material lifted using a rope and bucket. No 
functioning ventilation system exists which is considered a health hazard. Spares for the existing 
Allen Gwynne pumps cannot be acquired. Thus, it made sense to relook at the design of the 
existing pump station and find a suitable system that would work best in the long term. 

The pump station site, currently accommodates a pump station and guard hut/ablution building 
on the central to south western and north eastern portions of the site respectively. The fenced 
site is entirely paved except for the grassed north western corner of the facility. 

According to the as-built drawings, the existing pump station is a round caisson having a diameter 
of 18.6m with a 700mm thick wall containing a section for the dry & wet well. This substructure 
was constructed in the 1960s.  

The pump station receives flow via a 57 inch /1 447mm diameter pipe, possibly concrete. The 
material of the inlet main will need to be verified on site. The flow travels via a channel to three 
(3) mechanical screens where large debris is removed before entering the wet well. However, the 
mechanical rakes are not operational and thus screens have to be manually cleaned and material 
lifted using a rope and bucket. The pump station has two (2) interconnected sumps and a dry 
well. Of the four (4) pumps installed, three (3) duty and one (1) standby, only two (2) pumps are 
operational. Each pump installed is a 132kW centrifugal pump with a capacity of 530l/s against 
existing head. EWS Mechanical & Electrical (M&E) branch confirmed that one (1) pump caters 
for the average flow and two pumps cater for the peak flow. Two (2) rising mains of cast iron with 
diameters 31 inch/787mm and 36 inch/914mm respectively exit the pump station and terminate 
at the connection to the 1 500mm diameter Calcium Aluminate Cement (CAC) trunk sewer on 
Lansdowne Road as per as built records.  

 

5.2 Diversion Possibilities 

It should be noted that the Amanzimyama Canal that runs behind the Lansdowne Road Pump 
Station is very eco sensitive. Overflow from Landsdowne Road and Richard Carte pump stations 
flow into the Amanzimyama Canal. Sewage flow from Richard Garte and Carolina pump stations 
need to be tankered during the tie-in process as flow cannot be diverted. It is possible to divert 
the flow from River Drive, Roberts Grove, Unit Avenue, Seaward Road, Edwin Swales, Rossburgh 
Bus Depot pump stations and attendant gravity flow from Umhlatuzana and Umbilo trunk sewer 
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via the Bluff Road Bifurcation Chamber which flows through Turner Road Tunnel to the Island 
View pump station as shown in Figure 4.  

The Bifurcation Chamber is located near the railway line behind the container terminal at the 
corner of South Coast Road and Bluff Road. The headgear from the chamber has been stolen 
however the gate is still in position.  

It should be noted that localised flow from the Lansdowne Road Pump station will need to be 
tankered. Contributors between Lansdowne Road pump station and the Bifurcation Chamber 
must be considered during the shutdown.    

 
Figure 4: Schematic  

 

As per EWS M&E branch (2019), the rising main from the Island View pump station has a capacity 
of 400l/s. Therefore, this is the limiting factor. Four (4) pumps were initially installed at the Island 
View pump station however two have been removed for other uses. Each pump has a capacity 
of 300l/s therefore two pumps are adequate to cater for the maximum flow of 380l/s.  

In light of the above diversion of flow is not possible due to the limiting capacity at the Island View 
Pump Station.  
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6. Design Inputs & Assumptions 

The financial study report titled Project No. Y6652 Lansdowne Road Sewage Pump Station: Basic 
Life Cycle Cost Analysis Report (April 2019) concluded that the installation of archimedean screw 
pumps are financially favourable in the long term.  
 
The invert level of the inlet is 6.00m and the invert level of the connection manhole at the end of 
the gravity sewer in Lansdowne Road in 10.99m as per survey done in March 2018. The peak 
flow of 1 460l/s will be used for the design. Archimedean screw pumps are displacement pumps 
thus a new gravity main would be required from the discharge outlet of the pumps. The gravity 
flow will be designed in accordance to Manning’s formula keeping it at subcritical level. It is 
proposed that the concrete class of the pipe will be a 100D and will be in the order of 1 250mm 
to 1 500mm diameter with a 19mm sacrificial layer.  
 

7. Proposed Installation 

7.1 Pump Station  

The proposed system will require a 90° take-off from the existing inlet main to a new trash rack 
where large objects will be screened and removed. Sewage will then be directed to the proposed 
storage sump downstream of the trash rack where the archimedean screw pumps will then pump 
the sewage for a head of approximately 6m into an outlet channel. The outlet channel will be 
connected to the proposed gravity main which will run along Quality street and connect into the 
manhole at the intersection of Quality Street and Lansdowne Road. 

 

Table 1: Proposed Specifications for Archimedean Screw Pumps 

 

 
 
 
 
 

 

 
 
7.2 Gravity Main  

Approximately 30m of the proposed 180m long concrete gravity main will be jacked under Quality 
Street without the use of a sleeve. The gravity main will discharge into a manhole on the 1 500mm 
diameter trunk main on Lansdowne Road. The trunk main terminates at Southern Wastewater 
Treatment Works. The two (2) existing rising mains will be decommissioned.  

 

Proposed Specifications 
Diameter of screw 2 200 mm 
No of screws incl. standby 2 

 

Q (1 screw – 1550l/s) 1550 l/s 
Pumping Head (max 7.9m) 6 m 
Angle of inclination 30 ° 
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7.3 Structural and Civil Works  

Structural and civil works for the pump station. It was identified in the preliminary design that the 
Motor Control Centre (MCC) will be located within the pump station building and the trash rack 
and bypass will require civil works of its own. The inlet channel need to be adequately sized to 
accommodate the operating philosophy of the pump station. The possibility of using the existing 
pump station as an emergency overflow/storage needs to be investigated. Due to the location of 
the pump station, the existing access in all probability may not work therefore the design of a new 
access may be required. These items have come out of the preliminary design which must be 
addressed.   
 
7.4 Mechanical Design  

It was identified during the preliminary design that proper ventilation is critical for the successful 
operation of the pump station. Therefore, this aspect must be given adequate consideration during 
the design. Mechanical trash rack must be carefully selected taking into account the velocity of 
the flow. Odour control is crucial as this is a raw sewage pump station thus enclosing of equipment 
should be considered for the design. Using a cover lid over the screws will protect from heat and 
assist in controlling odours escaping. Proper measures need to be taken to ensure that backflow 
is prevented. Fire protection for equipment must be catered for in the design. Hazop study is 
required as per EWS M&E branch.  
 
7.4 Electrical Design  

The existing main power supply will be investigated for the proposed system. In all probability it 
should be adequate as the electrical consumption for the proposed installation will be the same 
or less than the consumption of the existing system. However, this will be checked in the design. 
Fully automated system to include installation of flow meters at the inlet and outlet which must be 
connected to telemetry to allow for online monitoring. Allowance for a generator and fuel storage 
must be considered in the design as a backup power supply.  

 
7.5 Other General Considerations for Design 

Method statement on how to do the switch over from the existing installation to the proposed 
installation need to be addressed during the design process otherwise it will become a problem 
at construction stage. Boundary wall of adjacent property need to be removed to allow for 
encroachment into property. Relocation of the existing transformer building is required. It should 
be noted that normal operation of the existing pumps is necessary during construction.  
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8. Proposed Arrangement 

 

 

9. Financial Implications 

Costs used were obtained from suppliers (2019) and a report titled EThekwini Municipality – 
Water & Sanitation: Wastewater Planning Study: Decommissioning of Pump Stations (2017) done 
by Hatch Ltd were inflated by 30% to relate cost to today (2019).  

 
Table 2: Cost Estimate 

DESCRIPTION ESTIMATED COST 
Civil R 6 708 000.00 
Mechanical R 4 800 000.00 
Electrical R 9 139 000.00 
Ventilation & Odour Control R 1 500 000.00 
Pipe Jacking & New Gravity Main R 1 200 000.00 
Sub Total R 23 347 000.00 
Preliminary & General (15%)  R 3 502 050.00  
Engineering Fees (10%) R 2 334 700.00 
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Escalation (6%) R 2 042 862.50 
TOTAL R31 226 612.50 

 

 

10. Programme 

A summary or the proposed project showing keys aspects and their proposed dates can be seen 
below (see Appendix 1 for full programme). The programme will see the commencement of 
construction in March 2021.  

Table 3. Project program 

ACTIVITIES MONTHS START 
DATE 

COMPLETION 
TIME 

Survey 2 Dec-18 Feb-19 

Geotechnical Investigation 4 May-19 Sep-19 

Design, Drawings and Tender Document 8 Oct-19 Jun-20 

Tender Process 8 Jul-20 Feb-21 

Construction 30 Mar-21 Sep-23 

As Built Survey 1 Oct-23 Nov-23 

As Built Drawing 1 Nov-23 Dec-23 
 

11. Conclusion and Recommendation 
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Appendix B: Prefeasibility  
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Appendix C: Basic Life Cycle Cost Analysis (LCCA) 
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Appendix D: Geotechnical Investigation 
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