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1

SUMMARY

This report details the stormwater management master plan for the proposed township
development over portion 419 of the farm no.61-Pongola, north of KwaZulu Natal Province. The
report highlights the following items that form part of the master plan;


Hydrology of the area



A proposed stormwater network



The hydraulics of the network and the discharge system



The operation and maintenance



The cost of the project
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2

INTRODUCTION

MNT Geomatics (MNT) was appointed by uPhongola Municipality as service providers for the
development of a Stormwater Master Plan.
3

LOCALITY

The proposed development is located on portion 419 of the farm no.61-Pongola the North Coast
of KwaZulu Natal Province, the uPhongolo Local Municipality lies adjacent to the Swaziland and
the Mpumalanga Province Borders. It has the third biggest area after Abaqulusi and Ulundi
Municipalities under the jurisdiction of Zululand District Municipality. Pongola is a gateway to
Swaziland and Mpumalanga from the KwaZulu Natal Province. According to the results of the
2001 Census, uPhongolo Local Municipality has a population of 119 780 people, 95% is Black
Africans with only 2.13% from the white community, 0.08% from the Coloured community and
0.06 people of Asian descent. The IDP review indicates that the footprint area is 3235 Square
kilometres. The population within the old TLC area and Ncotshane is mostly peri-urban leaving
the rest as mostly rural traditional and farming Communities.
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Proposed
Site

Figure 1: Locality for Proposed Development
The municipality is accessible through various road routes namely the National Route N2
which connects KwaZulu Natal and Mpumalanga, Provincial road R 69 from the Vryheid area
as well as the Provincial road R66 from the KwaNongoma area.

4

THE PROPOSED SITE

The proposed development is situated in the North West direction of Pongola town as
indicated in figure 1 above. The site is currently undeveloped but is next to an establishment
called Ncotshane B. The image below shows the proposed subdivisions for the establishment.
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Figure 2: Proposed Subdivisions for Establishment
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5

STATUS QUO

The proposed site is surrounded by farming lands on three of its sides and a settlement on the
northern side.
5.1

EXISTING INFRASTRUCTURE

The field investigations, interviews and records studied showed that there is no existing
stormwater infrastructure that runs near the proposed development. However, it is worth noting
that the proposed development is generally on a lower side and some sheet flow from the existing
development may drain to the new proposed development. This has already been included in the
analysis of the stormwater for the area.

5.2

HYDROLOGY

There are six rainfall stations recorded on the South African Weather Services database that are
proximal to Pongola CBD as well as the proposed development, these are as follows:
1. Pongola
2. Rhebokfontein
3. Pongola Expt.Stn.Farm
4. Pongola (Mag)
5. Magudu
6. Isilingo
The table below shows the Mean Annual Precipitations as well as upper limits for the Intensity of
the rainfall over a one day duration.
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Table 1: Weather Station Hydrological Data
ITEM

WEATHER STATION

MAP (mm)

5 Yr. RETURN INTENSITY
(mm/h)

1

Pongola

672

94.0

2

Rhebokfontein

827

102.1

3

Pongola Expt.Stn.Farm

628

86.3

4

Pongola (Mag)

593

94.8

5

Magudu

705

109.2

6

Isilingo

896

103.3

It was noted that there were not streams rivers or lakes near the proposed development that
would be contributing towards the stormwater run-off. Therefore, only the rainfall data would be
used in the simulations.
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6

6.1

STORMWATER DESIGN

HYDROLOGY

From table 1 above, the average Mean Annual Precipitation (MAP) around the proposed site is
721mm. This MAP would generally be used in determining the rainfall intensity. As shown in table
1 above, the weather stations have already provided the information on the intensity of the rain for
a five year return period and the average used for hydrological computations was 100mm/h. The
time of concentration (Tc) was estimated at 7min. The SANRAL drainage manual recommends
considering stormwater calculations if the Tc is equal to or more than 15min. It is also advisable to
use a flood duration that represents the amount of time it would take for the system to fully
contribute to the run-off (generally taken as the Tc time). Since the development has a Tc less than
15min, a Tc of 15min was adopted and a duration of 15min was used. These rain stations around
Pongola do not provide information on durations of flood run-off’s of less than a day. Therefore, the
Rational method of estimating floods was used to determine a new Tc.
The pre-developed area is generally grass and the coefficient of roughness was estimated at 0.45.
After the development (post-development), the area will have houses and surfaced roads that will
increase the rate of run-off. Asphalt, roof sheets and similar materials have run-offs that can be
estimated at 0.85. This information was used in the estimation of the need for an attenuation pond.
The property has an average slope of 6% towards the northeast and has a general flat area from
the south east to north westerly direction. Therefore, the natural sheet flow direction is from the
south west to the north east.
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6.2

STORMWATER NETWORK

The stormwater network was selected based on the road network as well as the general slope of
the existing ground level. The image below shows the proposed road network and the stormwater
pipes.

Figure 2: Proposed Stormwater Network
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The network is comprised of concrete stormwater pipes from 600mm diameter to 750mm
diameter. These pipes will be in the road reserve and they will be crossing some portions of the
road. Therefore, the appropriate class of pipe would be 100D. The stormwater collection points are
2m kerb inlets. The network has manholes and junction boxes for control of pipe direction. The
system of dissipation is attenuation ponds and not a standard daylight dissipation. Refer to
Annexure 2: Proposed Stormwater Network for a detailed drawing showing all elements.

6.3

HYDRAULICS

The amount of stormwater run-off generated in this area is too large to consider the use of open
drainage systems such as channels. In addition, the terrain has an average slope of 6%. This would
make it difficult to slow down the run-off velocities. Therefore, the appropriate stormwater system
would be the use of underground closed systems.
Pipe sizes range from 600mm diameter to 750mm diameter. Some factors considered in the
determination of the sizes include the following;
1. Maintenance. The frequency of maintenance and the ease of maintenance become a factor
for selection of pipes. Generally, it is recommended that the minimum pipe diameter for
stormwater pipes be 600mm because it is easier to fit tools and allow for partial body fit
when cleaning the conduits. 450mm diameter pipes are more difficult to clean.
Furthermore, the frequency of maintaining such infrastructure happens over long periods.
Smaller pipe diameters would clog and cause system failures.
2. 80% design capacity. It is encouraged to ensure stormwater conduits are designed for a
maximum of 80% capacity as compared to the 100%. Stormwater conduits are not water
tight and there is usually infiltration into the system. Hence the 20% balance to
accommodate the infiltration.
3. Velocities. Velocities in stormwater pipes must be between 0.7m/s and 3.0m/s.
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The proposed development has a minimum stormwater pipe size of 600mm diameter and a
maximum of 750mm diameter. During the simulation, the system functioned within all limits
mentioned above. Below is an image of the simulation run in Autodesk Storm and Sanitary Analysis
software. The software makes use of EPSWMM analysis engine.

Figure 3: Stormwater Analysis in Autodesk SSA
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Because there is no stormwater infrastructure near the proposed development, it is recommended
that outlet infrastructure such as an attenuation pond be utilized.
To this end, it is worth noting that there is indeed two existing small dams each on portion 381 of
61 and 380 of 61. According to the proposed stormwater layout design, the existing dam on portion
381 of 61 is recommended for use as an attenuation pond.
Figure 5 below shows the approximate location of the development in relation to the existing ponds
on the north easterly direction.

Proposed
Development

Figure 4: Location of Existing Ponds
This option, although feasible, comes with legal implications. A servitude for the pipeline must be
applied for with the permission of the property owner (farm 381/61) where the pond is located. A
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service level agreement must be entered stipulating any settlement agreements, maintenance
responsibilities and any other aspects will need to be collectively agreed to. Therefore, the solution
is dependent on the approval of the property owner to the terms and conditions negotiated between
them and uPhongolo Municipality. However, the client is advised to consider this as a preferred
solution to the stormwater management system.
It is the Engineer’s opinion that the solution is highly feasible having noted the following:
a) The existing dam is right next to a road servitude as per the approved cadastral layout. This
means there is no need to negotiate additional land with the farm owner besides the permission
to dispose of the stormwater
b) The increased water volume collected at the small dam(to be formalized to an attenuation pond)
has potential benefits to the farm owner(s) providing a good trade-off for the use of the facility
by the Municipality
Assuming the legal implications of disposing the stormwater to the existing small dam is successful,
the same can then be formalized to an attenuation pond that must be designed such that it
discharges the pre-development stormwater run-off through a small diameter pipe into the natural
ground. The post-development run-off should be attenuated by the pond but discharged at the predevelopment rate. If the area experiences a storm larger than the return period design for, then the
pond must be designed such that it can overflow to the natural ground through a weir. The
dimensions of the attenuation pond should be governed by the following;
1. Safety: the depth of the pond should not exceed 1m. This is to safeguard children from
drowning or passerby’s from failing to rescue drowning children.
2. Weir: The overflow weir should be designed so that any water more than the design postdevelopment flow should have a clear run-off without hindrance.
3. The batters (slopes) ratio of the pond must be 1V:2H.
4. Concrete must be designed to a crack width of 0.2mm.
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The materials required and specifications are as follows;
Table 2: Material Specifications
ITEM
1

DESCRIPTION
Concrete

SPECIFICATION

Stormwater Class

100D

Spigot

COMMENT
& Min Size: 600mm Dia

Pipes

Socket

Max Size: 750mm Dia

2

Concrete Manhole

Ring Manhole

1000mm Dia

3

Junction Box

Rectangular

Dependent on Municipal Standards

4

Concrete
Pond

Attenuation Crack Width: 0.2mm
1000mm Max Depth

Dimensions to cater for Pre & Post
Development plus over flow
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7

7.1

OPERATION & MAINTENANCE

OPERATION

The infrastructure relies on gravity, therefore, there is no need for any operational measures.

7.2

MAINTENANCE

The developers of the property must have an agreement with Pongola Municipality on the
responsibilities of maintenance. Shared or sole arrangements can be agreed upon.
Maintenance of the infrastructure is mainly at three points;
1. Kerb inlets: These need to be check for rubbles and filled soil from time to time in intervals
of a year. The kerbs must be cleaned before the start of the rainy season (summer) towards
the end of spring. The proposed kerb types must have removable precast panels for ease of
access.
2. Manholes & Junction Boxes: Periodic checks of the manholes on a yearly basis must be
done to ensure there is free passage of stormwater. Generally, these structures do not get
clogged, however, a general check or inspection is necessary.
3. Attenuation Pond: This infrastructure generally experiences a lot of soil and rubbish
deposit. It must be frequently cleaned and monitored to avoid the entry points for the pre
& post development run-offs from clogging. General cleaning and de-clogging must be done
every six months.
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INDICATIVE COSTS OF IMPLEMENTATION
The cost of construction will be estimated using typical industrial comparable rates. The quantities
of the infrastructure are as below;
Table 3: Material Quantities
ITEM

DESCRIPTION

UNIT

QTY

1

600mm Dia 100D STW Pipe

m

1490.00

2

750mm Dia 100D STW Pipe

m

292.00

3

2m Kerb Inlets

No.

23.00

4

1000mm Dia Concrete Manholes

No.

3.00

5

Junction Boxes

No.

4.00

6

Attenution Pond

No.

1.00

The costing for the works has been considered by assuming the average depth of the pipe is at 1.2m
in Class B bedding. The table below shows indicative cost of the stormwater.
Table 4: Cost of Works
ITEM

DESCRIPTION

UNIT

QTY

RATE

AMOUNT

1

600mm Dia 100D STW Pipe

m

1490.00

R

900.00

R 1 341 000.00

2

750mm Dia 100D STW Pipe

m

292.00

R 1 000.00

R 292 000.00

3

2m Kerb Inlets

No.

23.00

R 3 500.00

R 80 500.00

4

1000mm Dia Concrete Manholes

No.

3.00

R 6 500.00

R 19 500.00

5

Junction Boxes

No.

4.00

R 5 000.00

R

20 000.00

6

Attenuation Pond

No.

1.00

R 35 000.00

R

35 000.00

7

Subtotal 1

R 1 788 000.00

8

Add 15% Preliminary & General

R 268 200.00

9

Subtotal 2

R 2 056 200.00

10

Add 10% Contingencies

11

Subtotal 3

12

Add 14% VAT

13

Grand Total

R 205 620.00
R 2 261 820.00
R 316 654.80
R 2 578 474.80
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9

CONCLUSION
The stormwater management in the proposed area is feasible and should be designed as planned in
this document. Other measures to enhance the recommendation can be put in place. However, it is
recommended that the concept of the stormwater management must remain as advised.
The cost of works excluding professional engineer’s fees is approximately R 2.6million. Costs may
change due to location, availability of material and inflation. However, this indication is within the
realistic cost of works.
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10.2 ANNEXURE 2: PROPOSED STORMWATER NETWORK
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