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STORMWATER MASTER
PLAN NEEDED
In 2008 Nelson Mandela Bay Municipality 

appointed Jeff ares & Green (J&G), a fi rm 

of engineering and environmental con-

sultants, to compile a Stormwater Master 

Plan (SWMP) for the south-western 

region of Port Elizabeth, an area particu-

larly hard hit by frequent fl ooding, often 

with devastating results.

In terms of planning hierarchy, a 

SWMP slots in between a Catchment and 

River Management Plan (CRMP) and a 

Local Stormwater Plan (LSWP).

In practice, an SWMP concerns the 

functioning of bulk infrastructure within 

a catchment, and examines the operation 

of both the above-ground fl ow routes 

as well as the underground conduits. It 

is a comprehensive plan that expresses 

the overall intent and breadth of the 

City’s stormwater management plan 

and includes implementation tasks and, 

where possible, schedules. In many cases, 

however, it is diffi  cult to determine im-

plementation details years in advance, as 

so many variables are involved – and this 

certainly proved to be the case regarding 

the stormwater plans for Port Elizabeth.

Th e principal objectives of the com-

missioned SWMP were to analyse the re-

sponse of the existing stormwater system 

with regard to runoff  after both major and 

minor storm events, and to determine the 

capacity of the various elements. Once it 

had been established where the existing 

system was inadequate, strategies to 

mitigate these inadequacies and problems 

could be developed, analysed and costs 

roughly quantifi ed.

Th e study area, which is located 

south-west of the CBD, extends from 

the Th eescombe area in the west to 3rd 

Avenue, Walmer, in the east. It covers 

the residential areas of Lovemore 

Heights, Mount Pleasant, Providentia, 

Miramar, Charlo, Broadwood, Springfi eld, 

Greenshields Park, part of upper Walmer, 

Gqebera and the industrial area adjacent 

to the airport.

AFFECTED AREA
Th e extent of the study area is demarcated 

by the watershed which separates it from 

the adjacent catchment areas. In residen-

tial areas, the de facto watershed is often 

defi ned by the roads and erf blocks, rather 

than by an actual ridge line.

Many of the stormwater manage-

ment problems experienced by the 

Metro are related to f looding of proper-

ties. In most instances, the problems 
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Stormwater manhole in Walmer, Port 
Elizabeth, during a major storm

Droughts and fl oods are 
distinct features of the Eastern 
Cape climate. For some years 
climatologists have predicted 

that the Southern and Eastern 
Cape are likely to experience 

more frequent fl oods, while the 
Western Cape is expected to 

become dryer. The magnitude 
and frequency of fl ooding in parts 
of the Eastern Cape indeed bear 

testimony to these changing 
weather patterns.
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are caused by informal planning, rather 

than inadequate infrastructure, for ex-

ample where preferential drainage paths 

are cut off by roads and erf blocks, with 

no allowance being made for overland 

escape routes. This was found to be a 

common occurrence in Mount Pleasant 

and Walmer, as well as in Walmer 

Heights where a large warehouse devel-

opment had been constructed across a 

preferential drainage path.

Property developers also need to take 

heed of the important role they play in 

stormwater management. For example, 

a typical local authority requirement for 

new developments is that peak runoff  

must be reduced to pre-development 

levels before being released into the 

downstream infrastructure. Th e principle 

that developers must manage their own 

stormwater plans is generally accepted as 

reasonable. However, there are numerous 

situations where developers appear not to 

have adequately considered the upstream 

situation in their planning, or there is a 

perception that upstream runoff  is the 

responsibility of the local authority.

MAINTENANCE AND MANAGEMENT
Another issue of concern is that of main-

tenance. No stormwater network can 

function optimally if the infrastructure 

is not maintained regularly, and this re-

quires adequate funds to be allocated to 

the maintenance budget. Maintenance is 

of particular importance in areas where 

there are no overland escape routes to 

carry surplus runoff  when the under-

ground system fails, such as kerb inlets, 

pipe conduits and box culverts.

Th e general approach to urban storm-

water management in South Africa is to 

accommodate minor events in the un-

derground pipe network and to route the 

surplus runoff  from major events overland 

– typically via the road network. 

A number of key stormwater man-

agement issues were identifi ed from the 

SWMP, while other specifi c issues were 

recorded during discussions with munici-

pal offi  cials. J&G’s Port Elizabeth branch 

was assigned to design various storm-

water systems to mitigate identifi ed issues 

as instructed by the municipal offi  cials. 

Th e major stormwater systems identi-

fi ed were: 

 ■ Allister Miller Stormwater Canal

 ■ Athlone Park Pond

 ■ Airport Valley to Athlone Park 

Drainage System

 ■ Walmer South to ACSA Stormwater 

(SW) Channel and related SW deten-

tion pond

 ■ Stormwater Analysis of Walmer 

Country Golf Club Catchment

 ■ Gqbera Pond

 ■ Pipeline from Victoria Drive Pond to 

Star Bakery Pond

 ■ Allister Miller Stormwater Canal 

Outlet to South End

As a result of urbanisation, the speed of 

the catchment response has increased, 

resulting in a higher peak discharge.

Consequently the stormwater man-

agement system, specifi cally the deten-

tion storage components and the “dual 

drainage system” concepts, should form 

the main elements of the Nelson Mandela 

Bay drainage system.

Th is will ensure that the criterion of 

“zero increase in peak discharge above 

the pre-development scenario” can be 

achieved with the provision of a deten-

tion pond. Th is approach will attenuate 

the peak discharge, reduce the cost of 

the stormwater drainage infrastructure 

where applicable and eliminate damage to 

downstream residential properties.

Th e stormwater will be managed by 

means of a combination of concrete pipes 

and reinforced concrete channels. Th e 

runoff  will be split into sub-catchments 

which will either drain to the existing 

water course or be directly channelled to 

the proposed detention ponds.

Th e proposed conduit for this runoff  to 

the pond is by means of an open concrete-

lined channel. Before the stormwater is 

discharged into the proposed detention 

pond, it is suggested that it should be di-

rected through a debris screen to prevent 

any plastic, bottles and the like from being 

discharged into the natural system.

A model of the major system was 

constructed using the EPA SWMM 5.0 

Storm Water Management Model soft-

ware, incorporating the required elements 

such as the topography, land use, soil type 

and infi ltration, etc. Th e modelling ex-

ercise went through several iterations to 

produce a suffi  ciently detailed model that 

could provide a reasonable understanding 

of the study area from a stormwater-

master planning perspective.  

Jeff ares & Green used the latest 

software from the Civil Designer suite of 

programs for the detail design of the pro-

posed stormwater drainage systems.

In addition the Rational Method 

was used to check the results obtained 

from the analysis when using the above-

mentioned software. Th e criteria used for 

determining the stormwater runoff  in ac-

cordance with the Rational Method were:

Q = CIA

Q = Stormwater runoff  (m³/s)

C = Runoff  coeffi  cient

I =  Average rainfall intensity over 

catchment (mm/h) (610 mm/year)

A = Eff ective area of catchment (km²)

Th e stormwater runoff  was calculated for 

the following fl ood recurrence periods:

 ■  Pipe system – 1:5 years

 ■  Overland fl ows – 1:100 years

 ■  Pond size determination – Th e diff er-

ence between pre- and post-develop-

ment fl ows for 1:100 year fl ood recur-

rence period

Th e runoff  coeffi  cient (C) varies between 

0.4 and 0.65, depending on the character-

istics of the terrain.

ALLISTER MILLER STORMWATER 
CANAL
In 2009 Allister Miller Drive was part of 

an upgrade project concurrent with the 

2010 Soccer World Cup, and J&G was 

appointed to do a detail design of the 

required stormwater services.

However, critical time frames leading 

up to the World Cup made the relocation 

of the two existing water mains prohibi-

tive and thus the opportunity to install 

underground stormwater conduits during 

the construction project was lost. A deci-

sion was made to install four 450 mm 

diameter stormwater pipes across Allister 

Miller Drive as a temporary measure, but 

during construction it was found that an 

existing service blocked the way of one of 

the pipes and therefore only three pipes 

could be installed.

A number of key stormwater manage-

ment issues were identifi ed at this time 

and J&G was instructed to proceed with 

the detail design of a concrete-lined 

canal through the open area adjacent to 

the Transnet narrow gauge railway line, 

which acted as a natural drainage route 

for stormwater runoff  from the west.

Th e initial stormwater runoff  fi gure 

used in the proposed stormwater canal 

design at Allister Miller Drive was 26 m3/s 

for a 1:100 year return period event.

Th e proposed stormwater manage-

ment system at Allister Miller Drive 

comprises a 340 m long concrete-lined 

open canal system adjacent to the existing 

Transnet narrow gauge railway line, to 
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discharge through “splitter boxes” over 

rock fi ll into the existing open area.

Th e principle design elements for the 

proposed stormwater system can be sum-

marised as follows:

 ■ 150 mm thick mesh-reinforced con-

crete-lined canal with 110 mm diameter 

weep-holes, for sub-terrain drainage, 

for the 1:20 year return period event;

 ■ grass-lined side slopes for the 1:100 year 

return period event;

 ■ typical longitudinal slope that varies 

from 0.26% for the western sector to 

0.4% for the eastern portion;

 ■ typical channel side slopes of 1:3 for 

ease of entrance and exit, as well as for 

maintenance of vegetated slopes;

 ■ excavated channel depths that vary 

from 0.7 m to 3.0 m deep; and

 ■ distance from break point to break 

point (top of bank to top of opposite 

bank) that varies from 8.5 m to 18.5 m.

The area into which the Allister Miller 

Canal discharges must be investigated 

to establish the natural f low of the 

major storm. 

J&G issued detailed tender draw-

ings, as well as a schedule of quantities 

of the proposed open concrete-lined 

canal, to the client on 22 October 2012, 

and construction started in March 2013. 

Th e project is currently 60% complete, 

despite major challenges posed by exces-

sive groundwater and existing services 

crossing the canal route. 

ATHLONE PARK POND
J&G was appointed to design a detention 

pond on the public open space known as 

Athlone Park to attenuate the major re-

turn storm event. Th is pond will be used 

as a detention facility for the accumulated 

storm runoff  from the Walmer catchment 

area from 6th Avenue along Heugh Road 

and 3rd Avenue, as well as the runoff  from 

the low-lying areas from the informal 

settlement between Airport Valley and 

the industrial area via a proposed open 

concrete-lined channel.

Th ere are no formal stormwater de-

tention facilities in this sub-catchment, 

although Athlone Park provides some 

informal detention storage when the in-

coming peak runoff  exceeds the capacity of 

the outlet pipe. However, when this occurs, 

it tends to exacerbate the local ponding in 

Union Street. Th e area is extremely fl at, and 

as a result there are numerous trapped low 

spots that experience localised ponding, 

even during low-order storm events. 

Runoff  accumulates via the roads and 

underground pipe network and eventually 

discharges into an unlined open channel 

on the public open space (Athlone Park) 

bordered by Union Street, the railway, 4th 

Avenue and 3rd Avenue.  

The collected f low will be dis-

charged eastwards beneath 3rd Avenue 

via two 425 mm pipes into the canal 

currently being constructed onAllister 

Miller Drive.

Th e following specifi cations show the 

typical characteristics of the proposed 

stormwater system: 

Athlone Park Pond

 ■ 4.5 ℓ/s infl ow from the Walmer 

Catchment area

 ■ 3.9 ℓ/s infl ow from the Airport Valley 

concrete-lined channel

 ■ 0.62 ℓ/s outfl ow discharging into 

Allister Miller Canal via two 450 mm 

diameter pipes

 ■ 30 000 m3 storage required.

Open concrete-lined channel from Airport Valley

 ■  125 mm thick mesh-reinforced 

concrete-lined channel with 110 mm 

diameter weep-holes, for sub-terrain 

drainage, for the 1:20 year storm

 ■  grass-lined for the 1:100 year storm

 ■  typical channel side slopes of 1:3 for 

ease of entrance and exit, as well as for 

maintenance of vegetated slopes.

AECON Consulting was assigned 

to conduct the procedure for a Basic 

Allister Miller canal excavation in progress

Allister Miller canal concrete lining
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Environmental Study (BES) to be 

submitted to the Department of 

Environmental Aff airs (DEA). Formal ap-

proval of the study report is still pending.

An application for approval was done for 

the entire proposed stormwater system, 

for both Walmer Country Golf Course 

Catchment Ponds and Athlone Park Pond.

WALMER SOUTH TO ACSA 
STORMWATER CHANNEL
Th e suburb of Walmer South lies to the 

north-west of the airport and a portion 

of the suburb’s stormwater runoff  drains 

towards the ACSA property. Although 

most of the catchment has formal resi-

dential infrastructure and housing, there 

are various undulations and depressions 

in the topography which presently cause 

localised retention of stormwater within 

the catchment. 

At a meeting between J&G and the 

Nelson Mandela Bay Municipality it was 

agreed that the stormwater drainage 

system from the high point in Walmer 

South towards the ACSA buildings should 

be designed to drain the major return 

period. It was agreed that the area west 

of the high point must drain via its own 

stormwater system to the western side. 

Th e ACSA property is very fl at and con-

sequently the stormwater drainage system 

to deal with airport drainage, as well as the 

proposed system for runoff  from Walmer 

South, has been designed to accommodate 

the 1:100 year return period event.

Th e stormwater runoff  from the 

Walmer South catchment draining to 

the east from the localised high point 

for the 1:100 year return period event 

has been calculated to be in the order of 

12.785 m3/s.

In principle, the localised runoff  from-

Walmer South will drain into the ACSA 

system and then be conveyed through 

the airport to discharge into the Allister 

Miller Canal after crossing through an 

existing 3.6 m by 1.5 m concrete portal 

culvert under Allister Miller Drive.

Th e stormwater runoff  from the resi-

dential areas from Walmer South must be 

diverted across to the proposed Walmer 

South channel to prevent fl ooding of the 

Airport Valley informal settlement and 

surrounding low-lying areas.

J&G issued detailed tender drawings, 

as well as a schedule of quantities for the 

proposed open concrete-lined channel, to 

the Municipality on 23 November 2012 

and construction started in March 2013. 

Th e project is currently 40% com-

plete. Hard calcrete layers and the 

continuous ingress of groundwater are 

posing major challenges in completing 

the project on time. 

STORMWATER ANALYSIS OF 
WALMER COUNTRY GOLF CLUB 
CATCHMENT
Th is sub-catchment drains the Walmer 

Heights residential area, the Walmer 

Country Club and the rural area 

extending from the country club to 

Arlington Racecourse.  Although the golf 

course is largely undeveloped at present, 

there are plans to use portions of the land 

for high-density housing.

Runoff  from Walmer Heights accu-

mulates mainly via the road network and 

is discharged into small existing ponds 

located on the golf course. Th ese ponds 

appear to be localised low ponds which 

have been deepened over the years but 

has no formal drainage system to allow 

them to serve as a detention facility.

Consequently, this area is subject to se-

vere localised fl ooding during signifi cant 

rainfall events. 

Th e current and proposed residential 

developments in the area have fast-

tracked the need to identify stormwater 

management solutions, and various in-

terconnecting detention ponds have been 

proposed to minimise the potential fl ood 

risk from high-return storm events. 

The seven proposed detention ponds 

have been strategically positioned to 

attenuate and direct the major storm 

Walmer South – excavation of detention pond

Walmer South detention pond after heavy rainfall 
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runoff from William Moffet Drive and 

Buffelsfontein Drive away from the 

problem area found at Victoria Drive. 

The major storm flow from Victoria 

Drive will be directed to the Star Bakery 

pond via an underground system.

The design criteria used for the 

analysis of the 1:100 years f lood for 

the existing ponds to determine if the 

capacity of these ponds could success-

fully attenuate the anticipated runoff 

was in accordance with the SANRAL 

Road Drainage Manual and the CSIR 

Building and Construction Technology 

design manual, Guidelines for Human 

Settlement Planning and Design.

Th e proposed ponds were designed to 

be constructed in three phases:

 ■ Phase 1: Proposed Ponds 1, 7 and 3

 ■ Phase 2: Proposed Ponds 2, 4 and 5

 ■ Phase 3: Proposed Pond 6 linked 

with Star Bakery pond

Th e specifi cations detailed in Table 1 show 

the typical characteristics of the proposed 

stormwater system. 

Construction of Phase 1 is planned to 

commence during the 2013/2014 finan-

cial year. 

CONCLUSION
Th e following may be concluded from the 

analysis:

 ■ Th e stormwater management issues 

aff ecting the study area can be split 

into three broad categories – localised 

ponding, high fl ows in roadways, and 

inadequate infrastructure.

 ■ Th ere are numerous mitigation measures 

that can be put in place to address the 

identifi ed issues.

 ■  Some of the proposed interventions – 

such as the construction of new deten-

tion facilities – will address multiple 

issues and have the greatest impact in 

minimising the potential fl ood risk from 

high-order storm events.

 ■  Although there are areas where infra-

structure upgrades are required, many 

of the localised fl ooding problems are 

caused by trapped low spots resulting 

from informal planning, rather than 

inadequate infrastructure.

 ■ Th e proposed mitigation measures 

should be implemented to limit the fl ood 

risk throughout the study area, with the 

prioritised list of interventions taking 

precedence.

 ■ A comprehensive and adequately funded 

maintenance programme must be put in 

place to ensure that the existing infrastruc-

ture functions at an acceptable level.

 ■ Where new developments necessitate 

Major storm fl ow from Victoria Drive will be directed 
to the Star Bakery pond in the background



upgrades to the existing stormwater 

system, the cost of such improve-

ments should be co-funded by the 

developer.

 ■ As a condition for approval, property 

developers should be required to 

provide evidence that they have taken 

adequate cognisance of the impact of 

their proposed development on the 

stormwater network. Th is would typi-

cally be a local stormwater plan or a 

feasibility report.  
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Table 1 Specifi cations showing the typical characteristics of the 
proposed stormwater system

Pond 1
  Footprint area: 59 020 m²
  Infl ow: 4.16 m³/s 
  Outfl ow: 0.311 m³/s
  Capacity: 68 500 m3

Pond 2
  Footprint area: 14 720 m²
  Infl ow: 0.46 m³/s
  Outfl ow: 0.311 m³/s
  Capacity: 17 400 m³

Pond 3
  Footprint area: 70 474 m²
  Infl ow: 16.8 m³/s
  Outfl ow: 0.32 m³/s
  Capacity: 89 000 m³

Pond 4
  Footprint area: 9 422 m²
  Infl ow: 2.63 m³/s
  Outfl ow: 0.46 m³/s
  Capacity: 7 000 m³/s

Pond 5
  Footprint area: 17 698 m²
  Infl ow: 7.6 m³/s
  Outfl ow: 0.23 m³/s
  Capacity:17 200 m³

Pond 6
  Footprint area: 6 346 m²
  Infl ow: 1.8 m³/s
  Outfl ow: 0.311 m³/s
  Capacity: 500 m³

Pond 7
  Footprint area: 3 915 m²
  Infl ow: 1.8 m³/s
  Outfl ow: 1.1 m³/s
  Capacity: 2 080 m³
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