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STORMWATER MANAGEMENT REPORT
PROPOSED TOWNSHIP - AVIANTO ESTATE

Introduction

The objective of the stormwater management is to:
e Protect life and property from managed and unmanaged stormwater runoff
e To prevent loss of life and reduce damage to property by runoff from severe
storms by securing, protecting and preserving the functions and integrity of
- The natural watercourses and their floodplains
- Aquatic ecosystems (wetlands) and their surroundings
- Open surface water bodies and their surroundings
- Adequate servitudes within developed areas
e Improve the quality of life of communities
e Improve and preserve the environment both from engineering and ecological
view points
e Promote and implement integrated catchment and water quality management
e Promote awareness and capacity building within all stakeholders in terms of
environmental quality and water as a scarce and valuable natural resource

This stormwater management plan will indicate how all surface runoff generated as
a result of the development (during both the construction and operational phases)
will be managed (e.g. artificial wetlands / stormwater and flood retention ponds)
prior to entering any natural drainage system or wetland.

This plan also indicates how surface runoff will be retained outside of any
demarcated buffer/flood zones and subsequently released to simulate natural
hydrological conditions by managing and attenuating stormwater at the source

All stormwater management features should be constructed in a manner that will
ensure the continued functioning of the natural landscape, as any changes in
surface water flow quality or quantity have significant impacts of the surrounding
vegetation that in turn affects associated animal groups.

Site description
2.1 Locality

The study area is located in close proximity to the N14 Highway and surrounding
the Avianto Wedding and Conference Venue, Krugersdorp, Gauteng. The
proposed development encompasses Portion 61, 69, 71, 72, 73, 74, 77, 79, 80, 81,
82, 126, 127 and the remainder of Portion 30 of the Farm Driefontein, Krugersdorp
which amounts to approximately 250 hectares. The development falls under the
jurisdiction of Mogale City Local Municipality (MCLM) and is inside the urban edge.

2.2 Land Use

Presently the majority of the land is vacant with a few dwellings scattered around
the study area. Previous land uses for the eastern portion of the site include
farming, residential and business while that of the western portion of the site
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include informal residential (caravan park and informal dwellings) and mining
(asbestos mine). A number of road reserves are present in the study area.

2.3 Proposed Development

The proposed development includes various residential components, a business
node, sports fields and retail developments. Annexure A shows the conceptual
master plan of the development pending the sensitivity analysis and highlights
landmarks referenced in this report.

The townships will be phased as per attached diagram and consist of:

a) Stand for offices (327)

b) Retirement village with frail care and recreational facility (317-318)
C) Clinic and Medical Centre — Institutional (323-324)

d) Sectional title units (Res 3) (310-314)

e) Small freehold stands (Res 1 or 2) (1-309)

f) Sectional title units (Res 4) (315-316)

Q) Corporate team building institute and conference centre (319)

h) Office and/or Dwelling (320)

)] Natural areas for conservancies, conservation and indigenous gardens
(328-340)
)] School (educational and sports facilities) (325)

K) Sports facilities (driving range, cricket oval, gym, club house and sports
fields etc) (322)

) Retail centre and convenience (Bus 3) (321)

m) Engineering Services (326)

n) Private and Public Roads

0) Floodlines and Public open Spaces (328-340)

2.4 Site Characteristics
2.4.1 Topography

The general elevation rise from 1 380 m above mean sea level in the north to 1
480 m on the highest ridge in the west and 1 440 m along the eastern
boundary. Slope gradients vary significantly across the site. The general slope
angle on the eastern part is approximately 4% to the west and increases on the
western part to 10% to wards the east.

Surface runoff will follow the general slope gradients with the western part
draining to the east and the eastern part to the west and the Muldersdrift se
Loop (Crocodile River), the main drainage channel conveying surface water
towards the north. Locally surface water will follow the local gradients towards
the drainage features occurring in the northeast and southwest.

Small farm dams occur in the drainage features to the east and west of the
river.



2.4.2 Geology and soils

According to the 1:250 000 geological sheet 2626 West Rand and Johnson, et
al, (2006), the site is underlain in the east by homogeneous medium and
coarse-grained granodiorite of the Johannesburg Granite Dome. The western
part is comprised of a suite of ultramafic rocks referred to as the Muldersdrift
Complex. These rocks are regarded as an Archaean greenstone remnant,
which is typically flat lying in the south with a number of low hills and ridges of
serpentinite.

This site is not underlain by dolomitic bedrock and a stability investigation is
therefore not required.

According to the geological maps and accompanied explanations the only
mineral deposits that are present on the site are the serpentinite and chrysotile
asbestos in the western part. A building sand quarry was also present just east
of the entrance to the Syringa Spa area.

The prominent north-south ridge on the eastern side of the river is most
probably formed by the indicated quartz porphyry dyke associated with the
indicated shear zone. The shear zone is indicated to the east of the quartz
porphyry dyke on the geological map and these zones are generally in filled
with quartz. Since quartz is highly resistant to chemical weathering these zones
tend to form topographic highs.

2.4.3 Vegetation

The study area falls within the Grassland Biome which is comprised mainly of
grasses and plants with perennial underground storage organs (bulbs and
tubers, Rutherford & Westfall, 1994). The Grassland Biome can be divided into
smaller units known as vegetation units. The Acocks (1988) classification
described the study area as Bakenveld, which was reclassified into various
other vegetation units of which Egoli Granite Grassland is present in the study
area (Mucina & Rutherford, 2006).

Egoli Granite Grassland is rich in forbs (herbaceous plants other than grasses)
that contribute to the wealth of species in the vegetation unit. Egoli Granite
Grasslands is a poorly conserved vegetation type which is classified as
endangered, facing a high risk of extinction (Golding, 2002). Egoli Granite
Grassland should comprise climax grass species with a patchy dominance and
a high diversity of forbs. However, very little Egoli Granite Grassland is still in
this pristine condition. When Egoli Granite Grassland vegetation is disturbed,
Hyparrhenia hirta (Common Thatching Grass) becomes the dominant grass
and the forb diversity decreases (Bredenkamp et al,2006).

2.4.4 Temperature and precipitation

Mogale City lies at an altitude of 1700 meters above sea level, and has a
pleasant climate with day temperatures ranging between 20-30°C. Winters
are dry and cold with night time temperatures between 2-5°C.

Situated in a predominant summer rainfall region, the rainfall is typically
moderate with showers commonly occurring in summer. The area has an
average annual rainfall of 750mm and an average evaporation rate of
1220mm.



2.4.5 Associated Water Courses

The study area falls within Quaternary Catchment A21E (Crocodile [West] and
Marico Water Management Area). Muldersdrift se Loop, a perennial river, runs
across the site from the north west to the south east. A few non perennial rivers
are found within and around the site with the Wilgespruit non perennial river
found approximately 76m to the south east (CDSM, 1996).

2.5 Existing stormwater

The Drift Ext 6 & 7 to the South of the study area is currently under
construction as shown on drawing Avianto-SWO01: Stormwater Master plans
Annexure A

3. Management Scheme
3.1 Piped system
3.1.1 Risk, probability and recurrence intervals

Of all the natural phenomena capable of producing disaster, flooding
is by far the most significant in causing loss of life.

It is not cost effective to design for extreme events that may on
average only occur or reoccur every 100 or 200 years when there is
a small risk of loss of life or potential damage by providing a drainage
system of a lesser capacity. This is why for example, local street
drainage only has a capacity to handle say a 1:5-year flood while a
bridge or a township should be able to handle say a 1:50-year flood.

It is important that suitable design flood recurrence intervals should
be used in planning and design:

e Any areas having predominantly unpaved roads 2 years
e Minor system (kerb inlets, pipes, culverts, etc.) 5 years
e Minor system in important areas such as local CBDs 10 years
e Minor system through/over private property 20 years
e Major streams and channels

(including major road crossings) 50 years
¢ Overland escape over downstream property 50 years
e High risk or strategically important areas

(for example the Inner-City) 100 years



3.1.2 Model Selection

A piped stormwater system will be installed discharging above 1:100
year flood line / the wetland buffer zone. The proposed new
stormwater network was analyzed using the Illudas calculation
method for a 1:5 year recurrence interval. Civil Designer ® software
was selected as it integrates Cad drawings, Digital elevation Models,
aerial photography and various stormwater calculation methods
including attenuation modelling.

3.1.3 Modeling Parameters

Each proposed catchment area was measured and the estimated
runoff parameters entered as shown on the example below.

3.1.4 Post Development Model Results

See attached annexure B for analysis results.

Pipe sizes and layout is indicated on annexure A drawing “Avianto
SWO01 - Stormwater Masterplan”



3.2 Sustainable Urban Drainage Systems

Due to the ecological sensitivity of the area a Sustainable Urban Drainage
Systems (SUDS) will be implemented as far as possible incorporating some of
the following controls:

1. Public Controls
1.1 Swales and Buffers
1.2 Wetlands
1.3 Filter Systems
1.4 Infiltration Systems
1.5 Ponds and Basins
1.6 Bioretention
1.7 Check dams
1.8 Attenuation dams

2. Private Controls
2.1 Stormwater Collection and Reuse
2.2 Green Roofs
2.3 Infiltration Devices
2.4 Permeable Paving
2.5 Ponds and Wetlands
2.6 Soakaways/Rain Gardens
2.7 Swales



3.3 Attenuation

The developer undertakes to implement proper attenuation practices within
the existing stormwater system to ensure that the peak runoff does not
increase and is preferably reduced. The maintenance and rehabilitation of the
existing stormwater system should include the upgrading of damaged and
eroded areas for use as attenuation structures.

3.3.1 Existing dams
It is proposed to convert the existing farm dams reference B, C, E, J, O
and Q on drawing KL09-046-SWO01 (Annexure A) by adding outlet
structures and/or weirs to achieve the required attenuation. The
hydraulic design of these existing dams will be done in order to contain
water, not only to be used as a feature, but to support and sustain the
existing aquatic live in and around these dams.




3.3.2 New attenuation dams

It is proposed to attenuate on site at reference A, D, F, H, K, L, M, N,
Q, R (Drift Ext 6) and S (Muldersway Ext 2) on drawing KL09-046-
SWO01 (Annexure A)

These are normally dry/wet dams. These dams are dry and only fill up
during rain storms. They are preferably grassed with slopes of 1:2 or
flatter. Side slopes can also be dry stacked concrete retaining blocks,
depending on the site slope or to reduce the dam area.

Attenuation is by means of a control structure consisting of a square
manhole fitted with a small diameter pipe at the bottom and a lockable
grid inlet at the top to accommodate major storm overflow as shown on
the typical section below.

3.3.3 Existing Road Crossings
It is proposed to convert one existing road crossing into attenuation
dams. See Item 3.7 of this report.



3.3.4 Permeable paving
It is proposed to attenuate on site by means of permeable paving for
stands 317, 318, 322, 313, 314, 319 and 322 adjoining rivers/stream.




3.3.5 Model Selection

Civil Designer ® software was selected as it integrates Cad drawings,
Digital elevation Models, aerial photography and various stormwater
calculation methods including attenuation modelling.

3.3.6 Modelling Parameters
Using the Rational calculation method, each catchment area was

measured and the estimated runoff parameters entered as shown on
the example below.

/

3.3.7 Pre Development Model Results

This development will be attenuated for the 1:5 and 1:25 year design
storms, discharging no more than the 1.5 and 1:25 year pre-
development flows. Based on analysis statistics, a rule of thumb of
350m?3/ha (1:50 Year Storm) is being used to determine the attenuation
volume required for on site attenuation.
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The following table is a summary of available attenuation volumes.

Dam Area| Dam Volume Erf Are
Ref. m? m3 H Dam Status
A 1508 2262 New
B 8732 9096 Existing
C 1525 1700 Existing
D 1078 963 2.75]New
E 4050 2426 Existing
F 721 805 3.22]New
G 4010 3568 Road
H 1168 413 1.18]New
J 4753 4808 Existing
K 563 470 1.34]New
L 1944 1598 4.57|New
M 2678 4017 11.48|New
N 534 802 2.29|New
@) 2013 1422 Existing
P 858 1288 3.68|New
Q 1400 2100 6.00]New
R 257 385 1.10]Drift 6
S 8312 4022 11.49|Muldersway Ext 2

42144

The final design and sizing of the attenuation facility is to be carried out
by a suitably qualified engineer in order to achieve the pre
development runoffs as shown on the attached annexure C — Pre-
development analysis results.

The catchment areas and layout is indicated on annexure A drawing
“Avianto SW02 — Pre-Development Catchment Areas”
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3.4 Ouitlet protection

Ouitlet structures will be placed above 1:100 year flood line / the wetland
buffer zone. It is proposed to install gabion outlet structures. These will be
designed to act as de-silting structures and as well as energy dissipaters and
dispersing mechanism as shown on the sketch below.
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3.5 Swales / Buffers

These are structures that intercept, divert and convey surface run-on,
generally sheet flow, to prevent erosion. Swales will also be implemented to
attenuate, de-silt and infiltrate storm water run-off. They will also be
implemented at stormwater outlet structures to disperse run-off.

Existing swale in Avianto Precinct
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3.6 Check dams

Check dams reduce scour and channel erosion by reducing flow velocity and
encouraging sediment settlement. A check dam is a small device constructed
of rock, gravel bags, sandbags, fiber rolls, or other proprietary product placed
across a natural or man-made channel or drainage ditch.
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3.7 River/stream Crossings

Where possible, bridge crossings should span the entire stretch of the flood
line or buffer zone as shown on the architect’s conceptual sketch below.

v’

GCONGEPTUAL SKETCH

BRIDGE 2

This type will be applied to crossings reference 3 and 4 on drawing
KL09-046-SWO01 (Annexure A).

It is proposed to convert the existing road crossings reference 2 on drawing
KL09-046-SWO01 (Annexure A) to attenuation facilities as shown on the
engineers sketch below.
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4.

5.

6.

It is proposed to construct a standard spanning method crossings reference 1
on drawing KL09-046-SWO01 (Annexure A) as shown on the engineer’s typical
sketch below in order to minimize the effect on the environment at a cost
effective way.

Major storm

The “Gmdellnes for human settlement planning and design - 2000” (Red
book) *®Y suggests a 50 year recurrence interval for this land use.

Major storm water flow will be designed to safely drain overland onto roads.
The roads will be designed as carriers towards the natural water courses.
Special attention will be given during design stage at the existing road
crossings reference O on drawing KL09-046-SWO01 (Annexure A) to protect
existing buildings from flood damage.

Flood Lines

Flood Ilne)s were done by WSM Leshika Consulting (Pty) Ltd in November
2008. *®

Buildings or any other solid structures or earthworks may not be
erected/constructed on land within the final agreed floodline or below levels
reached by previous floods if floodlines are not available. Care should be
taken to ensure that there is no landscaping to the detriment of the
watercourse and the adjacent floodplain.

Construction storm water management plan

A Contractors Code Of Conduct - Le Jardin in Avianto Estate - 9 July 2009
) has already been published. This Code and all the requirements of the
Enwronmental Management Plan (EMP) *®2 is applicable to all Contractors
and must be strictly adhered to at all times during building operations,
construction activities and rehabilitation procedures.
An Environmental Control Officer (ECO) and a Building Control Officer (BCO)
will been appointed by the Developer to enforce the Code of Conduct.
Provision must be made during tender stage for contractors to price for
temporary stormwater management controls such as check dams, sediment
traps and straw bale barriers.

We hope that the above is in order.

Deon H Pinard pr Tech (Eng)

9870017
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Annexure B: Post Development Model Results



Avianto Estate - Preliminary design 1:5 Year

Node Name Area |Paved| Paved |Paved Depr.|Supplementary| Grass |Grass Depr.|Soil | Imported
Area |Entry Time| Storage Area Entry Time| Storage |Type| Inflow
ha % min mm % min mm Hydrograph

D 23 0.000 0 0 0 0 0 0

D24 0.000 0 0 0 0 0 0

D25 0.000 0 0 0 0 0 0

D 27 0.000 0 0 0 0 0 0

D 28 0.000 0 0 0 0 0 0

D 29 0.000 0 0 0 0 0 0

D 30 0.000 0 0 0 0 0 0

D 26 3.361 5 4 0 40 28 2|C None
D31 8.672 10 5 0 40 40 2|C None
D 32 0.000 0 0 0 0 0 0

D33 0.000 0 0 0 0 0 0

D 34 0.000 0 0 0 0 0 0

D 35 1.224 5 3 0 40 30 2|C None
D 36 0.000 0 0 0 0 0 0

D 37 0.000 0 0 0 0 0 0

112 11.495 10 4 0 10 89 3|C None
113 0.000 0 0 0 0 0 0

114 0.000 0 0 0 0 0 0

115 5.208 10 3 0 10 27 4/C None
116 0.000 0 0 0 0 0 0

117 1.303 10 2 0 10 16 3/C None
118 0.000 0 0 0 0 0 0

127 0.000 0 0 0 0 0 0

vally01 0.000 0 0 0 0 0 0

vally02 0.000 0 0 0 0 0 0

vally03 0.000 0 0 0 0 0 0

vallyo4 0.000 0 0 0 0 0 0

vally05 0.000 0 0 0 0 0 0

vally06 0.000 0 0 0 0 0 0

136 40.708 0 0 0 0 123 4/C None
137 0.000 0 0 0 0 0 0

149 0.000 0 0 0 0 0 0|A None
150 0.000 0 0 0 0 0 0

119 4.095 10 3 0 10 20 3/C None
120 0.000 0 0 0 0 0 0

121 0.000 0 0 0 0 0 0

122 2.595 0 0 0 0 82 4/C None
123 0.000 0 0 0 0 0 0

124 0.000 0 0 0 0 0 0

125 3.743 10 3 0 20 16 3|C None
126 0.000 0 0 0 0 0 0

128 0.582 20 2 2 0 18 4/B/C |None
129 0.000 0 0 0 0 0 0

130 1.034 40 3 2 15 14 4/B/C |None

L:\Pending\Avianto Precinct\Data\AVIANTO PRELIM DESIGN.stw
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Avianto Estate - Preliminary design 1:5 Year

Node Name Area |Paved| Paved |Paved Depr.|Supplementary| Grass |Grass Depr.|Soil | Imported
Area |Entry Time| Storage Area Entry Time| Storage |Type| Inflow
ha % min mm % mm Hydrograph

131 0.000 0 0 0 0 0 0

132 0.000 0 0 0 0 0 0

133 0.000 0 3 0 0 0 0|A None
134 1.744 2 2 2 10 32 4/C None
135 0.000 0 0 0 0 0 0

138 0.800 10 2 0 0 30 3|C None
139 0.000 0 0 0 0 0 0

140 0.000 0 0 0 0 0 0

141 0.552 10 2 0 0 30 3|C None
143 3.663 0 3 2 0 53 4/C None
144 0.000 0 0 0 0 0 0

145 0.000 0 0 0 0 0 0

41 1.109 0 2 0 0 29 o|C None
48 0.000 0 0 0 0 0 0

151 0.000 0 0 0 0 0 0

a7 1.082 10 2 0 0 15 o|C None
Exist05 39.881 0 0 0 0 82 4/C None
Exist06 0.000 0 0 0 0 0 0

Exist03 13.299 0 0 0 0 56 4/C None
Exist04 0.000 0 0 0 0 0 0

Exist07 0.000 0 0 0 0 0 0

Exist01 8.211 0 5 0 0 73 4/C None
Exist02 0.000 0 0 0 0 0 0

Exist08 0.000 0 0 0 0 0 0

Flow Analysis

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %
01 02 1/100D Concrete 675 0.5264 0.5576| 1.858| 77.000
02 03 1/100D Concrete 675 0.5273 1.0494| 3.080| 50.000
03 04 1/100D Concrete 675 0.8866 15926/ 4.801| 53.000
04 05 1/100D Concrete 675 0.9773 1.7113| 5.176| 53.000
05 06 1/100D Concrete 675 1.2820 2.2535| 6.820| 54.000
06 07 1/100D Concrete 675 1.2819 1.8634| 5.888| 60.000
07 1/100D Concrete 1050 1.2813 1.6328/ 0.000| 0.000
08 09 1/100D Concrete 450 0.2211 0.6005| 3.569| 41.000
09 10 1/100D Concrete 450 0.2208 0.5091| 3.159| 46.000
10 11 1/100D Concrete 450 0.2210 0.3301| 2.274| 59.000
11 12 1/100D Concrete 450 0.4503 0.6525| 4.525| 61.000
12 13 1/100D Concrete 675 1.9074 2.2412| 7.379| 71.000
13 1/100D Concrete 1200 1.9136 2.3320, 0.000/ 0.000

L:\Pending\Avianto Precinct\Data\AVIANTO PRELIM DESIGN.stw
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Avianto Estate - Preliminary design 1:5 Year

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

14 15 1/100D Concrete 450 0.3131 0.3947| 2.820| 67.000
15 16 1/100D Concrete 450 0.3167 0.3213| 2.353| 79.000
16 17 1/100D Concrete 450 0.3907 0.5793| 3.995| 60.000
17 18 1/100D Concrete 600 1.3179 1.3984| 5.910| 76.000
18 12 1/100D Concrete 600 1.4655 1.4737| 6.231| 100.000
19 18 1/100D Concrete 450 0.1655 0.5507| 3.102| 37.000
20 21 1/100D Concrete 525 0.4490 0.5010| 2.731| 74.000
21 22 1/100D Concrete 600 0.9306 1.0391| 4.373] 74.000
22 23 1/100D Concrete 600 0.9342 0.9498| 4.025| 100.000
23 24 1/100D Concrete 600 0.9498 0.9703| 4.114| 79.000
24 17 1/100D Concrete 600 0.9472 0.9922| 4.196| 77.000
25 26 1/100D Concrete 450 0.2197 0.6962| 3.971| 38.000
26 1/100D Concrete 525 0.2196 0.2874| 0.000/ 0.000
27 28 1/100D Concrete 525 0.9285 1.1307| 6.081| 69.000
28 1/100D Concrete 900 0.9286 1.1659| 0.000/ 0.000
29 30 1/100D Concrete 450 0.1950 0.3211| 2.162| 56.000
30 31 1/100D Concrete 450 0.1941 0.1957| 1.433| 79.000
31 32 1/100D Concrete 450 0.1898 0.1957| 1.433| 79.000
32 33 1/100D Concrete 450 0.3300 0.7972| 4.885| 44.000
33 34 1/100D Concrete 450 0.4835 0.8237| 5.507| 55.000
34 35 1/100D Concrete 525 0.7762 1.0510, 5.543| 64.000
35 1/100D Concrete 825 0.7776 0.8981| 0.000| 0.000
36 34 1/100D Concrete 450 0.3019 0.4111| 2.884| 63.000
39 38 1/100D Concrete 600 0.3150 0.4058| 1.667| 66.000
38 37 1/100D Concrete 600 0.3147 0.4058| 1.667| 66.000
37 40 1/100D Concrete 600 0.3145 0.9835| 3.252| 38.000
40 46 1/100D Concrete 600 0.8239 1.6562| 6.152| 49.000
46 1/100D Concrete 825 0.8228 0.8981| 0.000| 0.000
42 43 1/100D Concrete 450 0.0876 0.7011| 3.091| 23.000
43 44 1/100D Concrete 450 0.0882 0.6818| 3.028| 24.000
44 45 1/100D Concrete 450 0.1727 0.4576| 2.723| 42.000
45 40 1/100D Concrete 450 0.1691 0.6025| 3.315| 35.000
49 50 1/100D Concrete 450 0.2098 0.9316| 4.845| 32.000
50 1/100D Concrete 525 0.2098 0.2874| 0.000| 0.000
51 52 1/100D Concrete 450 0.1071 0.1957| 1.287| 52.000
52 53 1/100D Concrete 450 0.1073 0.5088| 2.596| 31.000
53 54 1/100D Concrete 450 0.2471 0.7145| 4.173| 40.000
54 55 1/100D Concrete 450 0.4002 0.7645| 4.974| 51.000
55 1/100D Concrete 600 0.4003 0.4058| 0.000| 0.000
56 57 1/100D Concrete 450 0.1729 0.7304| 3.858| 33.000
57 58 1/100D Concrete 450 0.1740 0.6886| 3.694| 34.000
58 59 1/100D Concrete 450 0.1740 0.1957| 1.419| 72.000
59 60 1/100D Concrete 450 0.3159 0.8407| 5.024| 42.000
60 1/100D Concrete 600 0.3156 0.4058| 0.000| 0.000

L:\Pending\Avianto Precinct\Data\AVIANTO PRELIM DESIGN.stw
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Avianto Estate - Preliminary design 1:5 Year

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

61 62 1/100D Concrete 450 0.0000 0.6310| 0.000| 0.000
62 63 1/100D Concrete 450 0.2016 0.5045| 3.063| 43.000
63 64 1/100D Concrete 450 0.2014 0.7090| 3.931| 36.000
64 65 1/100D Concrete 450 0.2015 0.7973| 4.277| 34.000
65 66 1/100D Concrete 450 0.2015 0.7125| 3.945| 36.000
66 67 1/100D Concrete 525 0.6147 0.8278| 4.369| 64.000
67 68 1/100D Concrete 525 0.6142 0.7031| 3.817| 72.000
68 69 1/100D Concrete 525 1.0437 1.2825| 6.886| 68.000
69 70 1/100D Concrete 525 1.0435 1.4302| 7.522| 63.000
70 1/100D Concrete 900 1.0436 1.1659| 0.000| 0.000
71 72 1/100D Concrete 450 0.4384 0.6436| 4.449| 60.000
72 68 1/100D Concrete 450 0.4376 0.4636| 3.388| 77.000
73 74 1/100D Concrete 450 0.0738 0.8432| 3.337| 20.000
74 75 1/100D Concrete 450 0.0740 0.1957| 1.166| 42.000
75 76 1/100D Concrete 450 0.2450 0.4637| 3.023| 51.000
76 77 1/100D Concrete 450 0.2448 0.8992| 4.924| 35.000
77 80 1/100D Concrete 450 0.2608 0.5978| 3.715| 46.000
80 93 1/100D Concrete 450 0.2609 0.3487| 2.459| 64.000
93 94 1/100D Concrete 600 0.2930 0.4058| 1.644| 62.000
94 91 1/100D Concrete 600 0.3320 1.3746| 4.217| 33.000
91 92 1/100D Concrete 600 1.1052 1.8152| 7.083| 56.000
92 1/100D Concrete 900 1.1052 1.1659| 0.000| 0.000
81 82 1/100D Concrete 450 0.3408 0.5305| 3.620| 58.000
82 84 1/100D Concrete 450 0.3814 0.4422| 3.187| 70.000
84 85 1/100D Concrete 525 0.5598 0.7271| 3.864| 65.000
85 86 1/100D Concrete 525 0.5590 1.1046| 5.336| 50.000
86 88 1/100D Concrete 525 0.6629 0.9164| 4.811| 63.000
88 89 1/100D Concrete 525 0.6626 1.1050, 5.564| 55.000
89 90 1/100D Concrete 525 0.6620 1.1442| 5.716| 54.000
90 91 1/100D Concrete 525 0.7858 1.2910, 6.524| 56.000
87 88 1/100D Concrete 450 0.0000 0.6220| 0.000| 0.000
100 101 1/100D Concrete 450 0.0000 0.7173| 0.000| 0.000
101 103 1/100D Concrete 450 0.0000 0.4877| 0.000| 0.000
103 97 1/100D Concrete 450 0.4998 0.7543| 5.185| 59.000
97 98 1/100D Concrete 675 1.1010 2.2647| 6.595| 49.000
98 1/100D Concrete 900 1.1007 1.1659| 1.635| 100.000
102 103 1/100D Concrete 450 0.4997 0.7514| 5.169| 59.000
95 96 1/100D Concrete 600 0.4029 0.4684| 1.958| 71.000
96 104 1/100D Concrete 600 0.4009 1.1785| 3.966| 40.000
104 97 1/100D Concrete 675 0.7107 0.9474| 3.041| 64.000
99 104 1/100D Concrete 450 0.2320 0.2927| 2.086| 67.000
142 1/100D Concrete 450 0.0000 0.1957| 0.000| 0.000
KIo1 MHO1 1/100D Concrete 450 0.3564 0.4086| 2.959| 72.000
MHO1 MHO02 1/100D Concrete 525 0.3560 0.5106| 2.661| 61.000
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Avianto Estate - Preliminary design 1:5 Year

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

MHO02 MHO03 1/100D Concrete 525 0.3567 0.5488| 2.816| 58.000
MHO03 MHO04 1/100D Concrete 525 0.3569 0.4256| 2.298| 70.000
MHO04 MHO5 1/100D Concrete 525 0.3571 0.3680| 2.020| 79.000
MHO05 MHO06 1/100D Concrete 525 0.4158 0.4588| 2.503| 74.000
MHO06 MHO7 1/100D Concrete 525 0.5167 0.6573| 3.508| 66.000
MHO07 MHO08 1/100D Concrete 525 0.5171 0.5948| 3.228| 72.000
MHO08 MHO09 1/100D Concrete 825 0.8282 1.9380| 3.814| 45.000
MHO09 MH10 1/100D Concrete 900 1.1127 1.3801| 2.585| 67.000
MH10 MDO02 1/100D Concrete 900 1.1054 1.1659| 2.233| 76.000
MDO02 MDO03 1/100D Concrete 1500 3.4685 4.0252| 3.012| 71.000
MDO03 MDO04 1/100D Concrete 1500 3.4630| 15.4257| 8.291| 32.000
MDO04 1/100D Concrete 1500 3.4521 4.0252| 0.000| 0.000
MH11 MH12 1/100D Concrete 450 0.2181 0.6028| 3.580| 41.000
MH12 MHO08 1/100D Concrete 450 0.2211 0.6274| 3.687| 40.000
MH13 MH14 1/100D Concrete 450 0.1558 0.5888| 3.209| 35.000
MH14 MDO02 1/100D Concrete 450 0.1578 0.6918| 3.609| 32.000
MH15 MH16 1/100D Concrete 450 0.1635 0.3782| 2.351| 46.000
MH16 MH17 1/100D Concrete 600 0.4199 0.5630| 2.298| 64.000
MH17 MH18 1/100D Concrete 600 0.6161 1.4041| 5.053| 46.000
MH18 MH19 1/100D Concrete 600 0.9953 1.4614| 5.848| 60.000
MH19 MDO02 1/100D Concrete 600 0.9954 1.4727| 5.875| 60.000
MH20 MH21 1/100D Concrete 450 0.3258 0.7214| 4.534| 47.000
MH21 MH18 1/100D Concrete 525 0.3788 0.4955| 2.632| 65.000
MH22 MH23 1/100D Concrete 450 0.5531 0.7874| 5.481| 61.000
MH23 MH24 1/100D Concrete 675 0.5531 2.1114| 5.210| 34.000
MH24 MH25 1/100D Concrete 750 0.6887 0.7325| 1.988| 76.000
MH25 MDO02 1/100D Concrete 750 0.6858 0.7325| 1.986| 75.000
MH26 MH27 1/100D Concrete 450 0.0729 0.2980| 1.590| 33.000
MH27 MH28 1/100D Concrete 450 0.0737 0.1957| 1.163| 41.000
MH28 MH29 1/100D Concrete 450 0.0720 0.1957| 1.159| 41.000
MH29 MH30 1/100D Concrete 450 0.1885 0.2792| 1.923| 59.000
MH30 MH31 1/100D Concrete 450 0.1867 0.4078| 2.565| 47.000
MH31 MH32 1/100D Concrete 450 0.2872 0.4528| 3.079| 57.000
MH32 MH33 1/100D Concrete 450 0.3865 0.5730| 3.954| 60.000
MH33 MH34 1/100D Concrete 450 0.3865 0.5402| 3.773| 62.000
MH34 MH35 1/100D Concrete 525 0.4838 0.5653| 3.057| 70.000
MH35 MH36 1/100D Concrete 750 0.5770 0.7325| 1.936| 66.000
MH36 MDO02 1/100D Concrete 750 0.5732 0.7325| 1.934| 66.000
MH48 MH49 1/100D Concrete 600 1.3185 1.7292| 7.081| 65.000
MH49 MH50 1/100D Concrete 600 1.5296 1.7466| 7.328| 72.000
MH50 MH51 1/100D Concrete 675 1.5350 2.0847| 6.684| 63.000
MH51 MH52 1/100D Concrete 1350 5.6528| 1060.2672| 0.000| 5.000
MH52 MH53 1/100D Concrete 1800 5.6526 6.6023| 3.406| 71.000
MH53 1/100D Concrete 1800 5.6508 6.6023| 0.000| 0.000
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Avianto Estate - Preliminary design 1:5 Year

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

MH54 MH55 1/100D Concrete 600 1.0420 1.1695| 4.915| 73.000
MH55 MH56 1/100D Concrete 600 1.0409 1.1019| 4.660| 77.000
MH56 MH57 1/100D Concrete 600 1.3997 1.4955| 6.321| 76.000
MH57 MH58 1/100D Concrete 750 2.0563 2.3678| 6.367| 72.000
MH58 MH59 1/100D Concrete 750 2.5307 2.8003| 7.575| 74.000
MH59 MH60 1/100D Concrete 750 2.5312 2.5937| 7.062| 79.000
MH60 MH61 1/100D Concrete 900 3.7056 4.7915| 8.918| 66.000
MH61 MH51 1/100D Concrete 1350 4.1275 4.9584| 4.432| 69.000
MH62 MH60 1/100D Concrete 525 0.2811 0.4102| 2.135| 61.000
MH63 MH57 1/100D Concrete 450 0.6886 0.7009| 5.136| 100.000
MH64 1/100D Concrete 450 0.0000 0.1957| 0.000| 0.000
105 106 1/100D Concrete 450 0.0581 0.4963| 2.147| 22.000
106 107 1/100D Concrete 450 0.0582 0.5595| 2.337| 21.000
107 108 1/100D Concrete 450 0.0582 0.5790| 2.394| 21.000
108 109 1/100D Concrete 450 0.0582 0.4056| 1.854| 25.000
109 110 1/100D Concrete 450 0.5009 0.6206| 4.439| 68.000
110 111 1/100D Concrete 450 0.5007 0.6196| 4.428| 67.000
111 D 03 1/100D Concrete 450 0.4976 0.6855| 4.807| 63.000
D 03 D 04 1/100D Concrete 675 0.5289 2.2031| 5.319| 33.000
D 04 D 05 1/100D Concrete 750 1.3771 1.6378| 4.385| 70.000
D 05 D 06 1/100D Concrete 750 1.3788 1.6378| 4.386| 70.000
D 06 D 09 1/100D Concrete 750 1.3798 1.6378| 4.386| 70.000
D 09 D11 1/100D Concrete 750 1.5915 1.6378| 4.458| 79.000
D11 D12 1/100D Concrete 825 1.6819 2.0082| 4.610| 69.000
D12 D13 1/100D Concrete 825 1.6802 2.0082| 4.609| 69.000
D 13 D 14 1/100D Concrete 825 1.7915 2.0082| 4.652| 73.000
D14 D15 1/100D Concrete 825 1.8802 2.0082| 4.678| 76.000
D 15 D 16 1/100D Concrete 825 1.8827 2.0082| 4.678| 77.000
D 16 D 17 1/100D Concrete 825 1.8845 2.0082| 4.679| 77.000
D 17 D 18 1/100D Concrete 825 1.8858 2.0082| 4.679| 77.000
D 18 D19 1/100D Concrete 825 1.8866 2.0082| 4.679| 77.000
D 19 1/100D Concrete 825 1.8871 2.0082| 0.000/ 0.000
146 109 1/100D Concrete 450 0.4525 0.6448| 4.487| 61.000
148 D01 1/100D Concrete 450 0.0000 0.9247| 0.000| 0.000
D01 D 02 1/100D Concrete 750 0.8496 1.4649| 3.628| 54.000
D 02 D 04 1/100D Concrete 750 0.8483 1.4649| 3.627| 54.000
D 07 D 08 1/100D Concrete 450 0.1103 0.7122| 3.330| 26.000
D 08 D 08a 1/100D Concrete 450 0.1100 0.8844| 3.887| 23.000
D 08a D 09 1/100D Concrete 450 0.1100 0.5052| 2.600| 31.000
D 10 D11 1/100D Concrete 450 0.1193 0.6722| 3.269| 28.000
D21 D13 1/100D Concrete 450 0.1099 0.1957| 1.294| 53.000
MH37 MH38 1/100D Concrete 450 0.1659 0.5467| 3.094| 37.000
MH38 MH39 1/100D Concrete 450 0.2545 0.7374| 4.309| 40.000
MH39 MH40 1/100D Concrete 600 0.2913 0.4058| 1.633| 61.000
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Avianto Estate - Preliminary design 1:5 Year

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

MH40 MH41 1/100D Concrete 675 0.4387 0.5576| 1.805| 66.000
MH41 MH42 1/100D Concrete 675 0.4322 1.0793| 2.985| 43.000
MH42 D01 1/100D Concrete 750 0.6089 1.9770| 4.167| 38.000
MH47 MH40 1/100D Concrete 450 0.1649 0.7412| 3.840| 31.000
D 38 D 38a 1/100D Concrete 450 0.1350 0.6869| 3.430| 30.000
D 38a D 39 1/100D Concrete 450 0.1348 0.5052| 2.748| 35.000
D 39 D 40 1/100D Concrete 450 0.2474 0.5052| 3.232| 49.000
D 40 D41 1/100D Concrete 450 0.2473 0.5052| 3.231| 49.000
D41 D 42 1/100D Concrete 450 0.2471 0.4376| 2.899| 53.000
D 42 D 43 1/100D Concrete 450 0.2469 0.4376| 2.896| 53.000
D 43 D 44 1/100D Concrete 450 0.3371 0.5297| 3.608| 57.000
D 44 D 45 1/100D Concrete 450 0.3367 0.7245| 4.572| 47.000
D 45 D 46 1/100D Concrete 450 0.3357 0.5052| 3.475| 59.000
D 46 D 47 1/100D Concrete 450 0.3359 0.5052| 3.477| 59.000
D 47 D 48 1/100D Concrete 450 0.3364 0.5052| 3.478| 59.000
D 48 D 49 1/100D Concrete 450 0.4936 0.5052| 3.701| 100.000
D 49 D 50 1/100D Concrete 450 0.5052 0.5052| 3.699| 100.000
D 50 1/100D Concrete 450 0.5052 0.5052| 0.000| 0.000
D 20 D 22 1/100D Concrete 450 0.2959 0.5393| 3.548| 52.000
D 22 D 23 1/100D Concrete 450 0.2958 0.7824| 4.684| 42.000
D 23 D24 1/100D Concrete 450 0.2957 0.8349| 4.910| 41.000
D24 D 25 1/100D Concrete 450 0.2954 0.4746| 3.217| 57.000
D 25 D 27 1/100D Concrete 450 0.2953 0.3794| 2.696| 66.000
D 27 D 28 1/100D Concrete 675 0.7745 1.2467| 3.851| 57.000
D 28 D 29 1/100D Concrete 675 0.7744 1.2467| 3.851| 57.000
D 29 D 30 1/100D Concrete 675 0.7740 1.2467| 3.851| 57.000
D 30 1/100D Concrete 825 0.7742 0.8981| 0.000| 0.000
D 26 D 27 1/100D Concrete 675 0.4845 1.7838| 4.451| 35.000
D31 D 32 1/100D Concrete 600 0.9064 0.9075| 3.847| 100.000
D 32 D33 1/100D Concrete 600 0.9075 0.9075| 3.847| 100.000
D33 D34 1/100D Concrete 675 0.9075 1.2467| 3.992| 63.000
D 34 D 35 1/100D Concrete 675 0.9128 1.2467| 3.992| 63.000
D 35 D 36 1/100D Concrete 675 1.0859 1.2467| 4.116| 72.000
D 36 D 37 1/100D Concrete 675 1.0846 1.2467| 4.114| 72.000
D 37 1/100D Concrete 675 1.0821 1.2467| 0.000, 0.000
112 113 1/100D Concrete 525 0.7105 0.8206| 4.449| 71.000
113 114 1/100D Concrete 525 0.7096 0.8448| 4.561| 70.000
114 115 1/100D Concrete 525 0.7101 0.8664| 4.658| 68.000
115 116 1/100D Concrete 600 1.2385 1.4397| 6.022| 71.000
116 117 1/100D Concrete 600 1.2387 1.9253| 7.609| 58.000
117 118 1/100D Concrete 600 1.4347 1.5552| 6.564| 75.000
118 127 1|Drains Open Drain 1.4332| 163.2085| 0.659| 6.000
127 vally0o1 1|Drains Open Drain 2.7226| 130.7260| 0.724| 11.000
vally0l vally02 1|Drains Open Drain 2.7764| 109.4152| 0.649| 12.000
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Avianto Estate - Preliminary design 1:5 Year

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

vally02 vally03 1|Drains Open Drain 3.0690| 146.7044| 0.800| 11.000
vally03 vally04 1|Drains Open Drain 3.0637| 130.2262| 0.755| 12.000
vallyo4 vally05 1|Drains Open Drain 3.0624| 121.5101| 0.712| 12.000
vally05 vally06 1|Drains Open Drain 3.1615| 76.6008| 0.540| 17.000
vallyo6 136 1|Drains Open Drain 3.1602| 104.2877| 0.657| 14.000
136 137 3/100D Concrete 3 x 900 4.2724| 11.8148| 6.110, 41.000
137 149 1/Box Culvert 2400 x 900 4.2725| 27.3397| 7.957| 24.000
149 150 1|Box Culvert 2400 x 900 4.2727| 29.4269| 8.383| 23.000
150 1/100D Concrete 1650 4.2718 5.4364| 0.000| 0.000
119 120 1/100D Concrete 525 0.6170 0.8437| 4.438| 63.000
120 121 1/100D Concrete 525 0.6160 1.1357| 5.586| 52.000
121 122 1/100D Concrete 525 0.6161 0.6433| 3.528| 78.000
122 123 1/100D Concrete 525 0.7180 1.1463| 5.832| 57.000
123 124 1/100D Concrete 525 0.7179 1.2450| 6.213| 54.000
124 125 1/100D Concrete 525 0.7177 1.7507| 8.021| 44.000
125 126 1/100D Concrete 1050 1.3830 1.6328| 2.398| 70.000
126 127 1/100D Concrete 1050 1.3823 8.0901| 7.932| 27.000
128 129 1/100D Concrete 450 0.0781 0.5603| 2.534| 25.000
129 vally01 1|Drains Open Drain 0.0776| 76.5483| 0.246, 0.000
130 131 1/100D Concrete 450 0.2390 0.5182| 3.267| 47.000
131 132 1/100D Concrete 450 0.2393 0.4837| 3.104| 49.000
132 133 1/100D Concrete 450 0.2399 0.8811| 4.827| 35.000
133 134 1/100D Concrete 450 0.2404 0.9347| 5.038| 34.000
134 135 1/100D Concrete 450 0.3529 0.9516| 5.667| 42.000
135 vally02 1|Drains Open Drain 0.3526| 134.8008| 0.432) 2.000
138 139 1/100D Concrete 450 0.0841 0.7470| 3.195| 22.000
139 140 1/100D Concrete 450 0.0841 0.9267| 3.709| 20.000
140 141 1/100D Concrete 450 0.0841 0.9021| 3.643| 20.000
141 vally03 1|Drains Open Drain 0.1422| 132.0349| 0.424, 1.000
143 144 1/100D Concrete 450 0.2212 0.4248| 2.760| 51.000
144 145 1/100D Concrete 450 0.2213 0.8511| 4.600| 34.000
145 vally05 1|Drains Open Drain 0.2213| 172.4883| 0.553| 1.000
41 48 1/100D Concrete 450 0.1408 0.8008| 3.886| 28.000
48 151 1/100D Concrete 450 0.3305 1.1318| 6.323| 36.000
151 1/100D Concrete 600 0.3306 0.4058| 0.000| 0.000
47 48 1/100D Concrete 450 0.2068 1.0503| 5.250| 30.000
Exist05 Exist06 1|Portal Culvert 2400 x 2400 1.6450| 102.8566| 19.203| 1.000
Exist06 1/50D Concrete 1050 1.6453 1.8534| 0.000| 0.000
Exist03 Exist04 1|Box Culvert 1800 x 1500 0.8033| 58.9915| 5.858| 5.000
Exist04 Exist07 1|Box Culvert 1800 x 1500 0.8034| 48.8427| 5.302| 5.000
Exist07 1/50D Concrete 1800 0.8035 7.5974| 0.000, 0.000
Exist01 Exist02 1/100D Concrete 600 0.3561 2.0881| 5.814| 27.000
Exist02 Exist08 1/50D Concrete 600 0.3561 2.8202| 6.602| 23.000
Exist08 1/50D Concrete 600 0.3562 0.4557| 0.000| 0.000
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Annexure C: Pre Development Model Results



Avianto Precinct - 1:5 Year Pre Development Flows

Design Parameters

Inflow Method = Rational
Manhole Conditions = Invert
Minimum Velocity =0.600 m/s
Maximum Velocity =3.000 m/s
Minimum Cover =1.200 m

Rational Runoff Data

Node Name Area Time of Rural Rural Runoff| Urban |Urban Runoff| Lakes |User Specified

Concentration|Percentage| Coefficient |Percentage| Coefficient |Percentage| Point Rainfall

km2 hour % % % mm

Dam N Control 0.026 0.494 100 0.45 0 0.00 0 0
Dam N outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam M Control 0.093 0.542 100 0.45 0 0.00 0 0
Dam M Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Area K-L Control 0.274 0.706 100 0.45 0 0.00 0 0
Area K-L Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam J Control 0.668 0.770 100 0.42 0 0.00 0 0
Dam J Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam G Control 0.277 0.864 100 0.41 0 0.00 0 0
Dam G Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam E 0.212 0.670 100 0.42 0 0.00 0 0
Dam E Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam C Control 0.091 0.432 100 0.45 0 0.00 0 0
Dam C Qutlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam B Control 0.082 0.524 100 0.45 0 0.00 0 0
Dam B Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam O 0.683 0.848 100 0.42 0 0.00 0 0
Dam O Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam A 0.079 0.672 100 0.41 0 0.00 0 0
Dam A Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam Q Control 0.128 0.434 100 0.47 0 0.00 0 0
Dam Q Outlet 0.000 0.000 0 0.00 0 0.00 0 0
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Flow Analysis

Avianto Precinct - 1:5 Year Pre Development Flows

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

Dam N Control Dam N outlet 1/100D Concrete 300 0.1503 0.2138| 3.316] 61.000
Dam N outlet 1/50D Concrete 450 0.1497 0.1957| 0.000| 0.000
Dam M Control Dam M Outlet 1/50D Concrete 450 0.5124 0.8129| 5.524| 57.000
Dam M Outlet 1/50D Concrete 675 0.5118 0.6182| 0.000| 0.000
Area K-L Control Area K-L Outlet 1/50D Concrete 450 1.3090 1.4596| 10.612| 73.000
Area K-L Outlet 1/50D Concrete 900 1.3075 1.3300| 0.000, 0.000
Dam J Control Dam J Outlet 1|Drains Open Drain 2.8420| 101.9909| 0.460| 11.000
Dam J Outlet Dam G Control 1|Drains Open Drain 2.8128| 131.5388| 0.512| 9.000
Dam G Control Dam G Outlet 1|Drains Open Drain 3.5807| 101.9909| 0.503| 13.000
Dam G Outlet Dam E 1|Drains Open Drain 3.5840| 128.2147| 0.576| 11.000
Dam E Dam E Outlet 1|Drains Open Drain 4.2297| 109.2877| 0.556| 14.000
Dam E Outlet Dam C Control 1|Drains Open Drain 4.2292| 165.8209| 0.721| 11.000
Dam C Control Dam C Outlet 1|Drains Open Drain 4.3394| 125.5342| 0.615| 13.000
Dam C Outlet Dam B Control 1|Drains Open Drain 4.3344| 101.9909| 0.538| 15.000
Dam B Control Dam B Outlet 1|Drains Open Drain 45350 198.2283| 0.827| 10.000
Dam B Outlet 1/50D Concrete 1500 4.5339 4.6593| 0.000/ 0.000
Dam O Dam O Outlet 1/50D Concrete 900 2.7260 2.9516| 5.115| 75.000
Dam O Outlet 1/50D Concrete 1350 2.7247 3.6123| 0.000| 0.000
Dam A Dam A Outlet 1/100D Concrete 375 0.3542 0.5861| 5.735| 56.000
Dam A Outlet 1/100D Concrete 600 0.3534 0.4058| 0.000/ 0.000
Dam Q Control Dam Q Outlet 1|Box Culvert 1800 x 1500 0.8233 8.3629| 1.679| 17.000
Dam Q Outlet 1|Box Culvert 1800 x 1500 0.8123 8.3629| 0.000| 0.000
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Avianto Precinct - 1:25 Year Pre Development Flows

Design Parameters

Inflow Method = Rational
Manhole Conditions = Invert
Minimum Velocity =0.600 m/s
Maximum Velocity =3.000 m/s
Minimum Cover =1.200 m

Rational Runoff Data

Node Name Area Time of Rural Rural Runoff| Urban |Urban Runoff| Lakes |User Specified

Concentration|Percentage| Coefficient |Percentage| Coefficient |Percentage| Point Rainfall

km2 hour % % % mm

Dam N Control 0.026 0.494 100 0.45 0 0.00 0 0
Dam N outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam M Control 0.093 0.542 100 0.45 0 0.00 0 0
Dam M Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Area K-L Control 0.274 0.706 100 0.45 0 0.00 0 0
Area K-L Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam J Control 0.668 0.770 100 0.42 0 0.00 0 0
Dam J Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam G Control 0.277 0.864 100 0.41 0 0.00 0 0
Dam G Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam E 0.212 0.670 100 0.42 0 0.00 0 0
Dam E Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam C Control 0.091 0.432 100 0.45 0 0.00 0 0
Dam C Qutlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam B Control 0.082 0.524 100 0.45 0 0.00 0 0
Dam B Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam O 0.683 0.848 100 0.42 0 0.00 0 0
Dam O Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam A 0.079 0.672 100 0.41 0 0.00 0 0
Dam A Outlet 0.000 0.000 0 0.00 0 0.00 0 0
Dam Q Control 0.128 0.434 100 0.47 0 0.00 0 0
Dam Q Outlet 0.000 0.000 0 0.00 0 0.00 0 0
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Flow Analysis

Avianto Precinct - 1:25 Year Pre Development Flows

Link Name Next Link Name Number|Link Type Calculated Size Flow Capacity |Velocity| Flow
of Links Depth
m3/s m3/s m/s %

Dam N Control Dam N outlet 1/100D Concrete 375 0.3441 0.3779| 4.003| 74.000
Dam N outlet 1/50D Concrete 600 0.3427 0.4557| 0.000| 0.000
Dam M Control Dam M Outlet 1/50D Concrete 525 1.1722 1.3218| 6.663| 73.000
Dam M Outlet 1/50D Concrete 900 1.1710 1.3300| 0.000, 0.000
Area K-L Control Area K-L Outlet 1/50D Concrete 600 2.9905 3.3993| 13.074| 72.000
Area K-L Outlet 1/50D Concrete 1350 2.9875 3.6123| 0.000| 0.000
Dam J Control Dam J Outlet 1|Drains Open Drain 6.4933| 94.6100| 0.598| 20.000
Dam J Outlet Dam G Control 1|Drains Open Drain 6.4318| 131.9765| 0.721| 16.000
Dam G Control Dam G Outlet 1|Drains Open Drain 8.5206| 50.9955| 0.451| 35.000
Dam G Outlet Dam E 1|Drains Open Drain 8.4890| 131.5717| 0.808| 19.000
Dam E Dam E Outlet 1|Drains Open Drain 10.0978| 109.2877| 0.774| 24.000
Dam E Outlet Dam C Control 1|Drains Open Drain 10.0973| 165.8209| 1.001| 19.000
Dam C Control Dam C Outlet 1|Drains Open Drain 10.4726| 125.5342| 0.858| 23.000
Dam C Outlet Dam B Control 1|Drains Open Drain 10.4657| 90.1083| 0.697| 28.000
Dam B Control Dam B Outlet 1|Drains Open Drain 11.0058| 226.8009| 1.265| 16.000
Dam B Outlet 1/50D Concrete 1800 11.0062 7.5974| 0.000, 0.000
Dam O Dam O Outlet 1/50D Concrete 1350 6.2371 8.0167| 6.396| 66.000
Dam O Outlet 1/50D Concrete 1650 6.2358 6.3413| 0.000, 0.000
Dam A Dam A Outlet 1/100D Concrete 450 0.8093 0.9789| 7.030| 69.000
Dam A Outlet 1/100D Concrete 825 0.8077 0.8981| 0.000/ 0.000
Dam Q Control Dam Q Outlet 1|Box Culvert 1800 x 1500 1.8871 8.3629| 2.167| 31.000
Dam Q Outlet 1|Box Culvert 1800 x 1500 1.8670 8.3629| 0.000| 0.000
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Annexure D: References and Bibliography



A)

WN -

B)

Aspects of stormwater management are contained in the following legislation.

The Water Act - Act 54 of 1956

The National Water Act (Act No 36, 1998)

The National Building Regulations and Building Standards Act (Act 103 of 1977) and
Regulations

The Town Planning and Townships Ordinance (Ordinance 25 of 1965) and Regulations
The Town Planning and Townships Ordinance (Ordinance 15 of 1986) and Regulations
The Local Government Ordinance (Ordinance 17 of 1939)

Municipal Structures Act

Administrator's Proclamation Notice No. 40 of 1987 (Check reference)

The Johannesburg Refuse (Solid Wastes) by-laws

Environmental Conservation Act, 1989 (Act 73 of 1989)

National Environmental Management Act (Act No 107 of 1998)

Environmental Impact Assessment Regulations

Development Facilitation Act (No 67 of 1995)

References

The report is based in part on the standards, procedures and guidelines within--

1

2

17
18
19
20
21
22
23
24
25

26

Guidelines for the provision of engineering services and amenities in residential
township development, ("The Red Book"). The National Housing Board 1994
Guidelines for the provision of engineering services in residential townships ("The Blue
Book"). Department of Community Development 1983

Johannesburg, City Engineer's Department Stormwater Drainage Standard Details.
Flood hydrology for Southern Africa, W.J.R. Alexander, Department of Civil Engineering,
University of Pretoria; Floods & Dam Safety.

Municipal Storm Water Management T.N. Debo & A.J. Reese.

Guidelines for Safety Evaluation of Dams in South Africa; SA National Committee on
Large Dams.

The laws of delict McKerron (7™ edition 1971)

Servitudes Hall (3" edition 1973)

Road drainage course S A Road Federation 1999

Midrand: Stormwatermeesterplan Thompson & Thompson (undated)
Stormwatervloedgebiede (prokureurs Meltz-Le Roux (1991)

Legal implications of urban stormwater drainage SAICE (1984)

Drainage Manual. SANRAL, 2006, Pretoria , Kruger, E (ed).

Southern African Storm Rainfall, Rep No TR102, DWAF, 1981, Pretoria, Adamson, PT.
Draft report motivating the need for stormwater by-laws and the implementation of a
stormwater policy for greater Johannesburg. (Draft no 6 — 16 April 2000),C A Hoehler
City of Johannesburg Metropolitan Municipality - Stormwater management by-laws —
2009

Georgia Stormwater Management Manual Volume 1: Stormwater Policy Guidebook-
First Edition — August 2001

Construction Site - Best Management Practices - State of California, Department of
Transportation, March 2003

Guideline for development within a floodline — Department water affairs and forestry —
March 2007.

Avianto sensitivity analysis - Strategic Environmental Focus (Pty) Ltd, November 2008
Floodline Report - WSM Leshika Consulting (Pty) Ltd — November 2008

Wetland and Riparian Delineation and Functional Assessment - SEF Ref No: 502171 —
March 2009

Aquatic Specialist Assessment - SEF Ref No: 502171 — April 2009

Geotechnical Site Investigation - J Louis Van Rooy — Report 869 — April 2009
Environmental Management Plan for The Drif Ext 5 - Africa Resource Consulting -
Report: GAUT 002/04-05/71 — July 2009

Contractors Code Of Conduct - Le Jardin In Avianto Estate - 9 July 2009





