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1 Introduction 
 
A seasonal watercourse with a mountain catchment area of 77Ha passes through the property.   Mark 
Obree Consulting Engineer was appointed by SLR Consulting (South Africa)(Pty) Ltd to investigate 
flood risks and prepare a stormwater management plan.  This report therefore includes details of the 
flood analysis and makes recommendations regarding the management of stormwater within the 
property. 

This report has been prepared in accordance with the City of Cape Town’s (CoCT’s) policy on 
"Floodplain and River Corridor Management" and proposes a Stormwater Management Plan for the 
development in accordance with the CoCT’s policy on "Management of Urban Stormwater Impacts". 

The location of the property in relation to the watercourse is shown in Figure 1. 

 

Figure 1:  Location of Erf 177476: St James 

Erf 177476 
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2 Site Inspection 
Site inspections were carried out on 27 September and 8 October 2019.   The photographs included 
in Annexure A show some of the features inspected. 

3 Flood Risks 
3.1 CoCT Policy implications 
 
The CoCT’s "Floodplain and River Corridor Management Policy" outlines procedures for managing 
development adjacent to watercourses and wetlands taking cognizance of the flood regime, aquatic 
and riparian ecology as well as socio-economic factors. 

The location of the 100-year flood line and the extent of the high hazard zone are of particular 
importance with respect to the development of land within these areas.  The high hazard zone is 
defined in terms of the velocity and depth of flow.   

The position of flood lines is determined in terms of the theoretical energy level of the flow, rather than 
the water surface level.  The energy level is simply the water surface level plus an allowance for the 
kinetic energy of the flowing water, which is equal to the square of the flow velocity divided by 19.6.  
For example, in the case of water flowing at 3m/s, an allowance above the water surface of 0.46m 
must be made to allow for the kinetic energy of the flowing water. 

The floodplain requirements vary according to the status of the site or land under consideration.  In 
the case of building plan applications (i.e. the exercising of existing development rights), consideration 
is given to the following: 

• Location of buildings on the higher lying portions of the property with floors above the 100-
year flood level where practically possible, with flood proofing of buildings and flood 
evacuation plans where necessary. 

• No building will be permitted in the high hazard zone. 

• Limitation of all construction / development activity within the ecological buffer. 

• Consideration of measures to mitigate potential maintenance impacts as appropriate. 

• The registration of a Notarial Deed of Restraint against alienation, which provides that the 
registered owner shall not be entitled to alienate his/her property without the consent of the 
City.  Such consent shall be withheld until such time as the new owner/purchaser signs an 
indemnity on terms and conditions acceptable to Council. 

• Endorsement of all building plans to the effect that the owner is aware of the consequences of 
developing within a floodplain and flood lines to be depicted on the applicable building plans. 

3.2 Peak Flows 

3.2.1 Rational Method 
Peak flows from the mountain catchment above Boyes Drive have been determined using the 
Rational Method.  Details of the calculation are provided in Annexure B.  Peak flows arriving at Boyes 
Drive were calculated as follows. 

 Return Period (years) 
 50 100 
Peak flow (m3/s) 5.0 6.1 
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3.2.2 PCSWMM 
Peak flows from the mountain catchment above Boyes Drive were also determined using PCSWMM 
Version 5.0.021. Details of the model are included in Annexure C.  Peak flows arriving at Boyes Drive 
were determined as follows. 

 Return Period (years) 
 50 100 
Peak flow (m3/s) 3.6 4.5 

 

3.2.3 Flow restriction at Boyes Drive 
The intake for the existing culvert under Boyes Drive is shown in Annexure A, Photos 2 and 3.    

The culvert is 1100mm x 950mm, however the opening at the upstream end only measures 800mm 
high x 700mm wide.   The maximum headwater depth is approximately 3.5m after which excess flow 
will spill onto Boyes Drive and flow in a southerly direction. 

The maximum flow that will presently be conveyed by this culvert to the watercourse on Erf 177476 is 
calculated to be 2.6m3/s.  However, it is possible that at some time in the future the municipality may 
upgrade this culvert in order to prevent the discharge of excess water onto Boyes Drive.   

Therefore, although the culvert at Boyes Drive presently restricts the discharge of flow, the 
unrestricted flows determined using PCSWMM have been adopted for the purpose of determining 
flood lines on Erf 177476 as follows. 

 Return Period (years) 
 50 100 
Peak flow (m3/s) 3.6 4.5 

 

3.3 Flood levels 
 
The CoCT’s "Floodplain and River Corridor Management Policy" requires that formal residential 
development be set back beyond the 50-year flood line and that the floor level of any buildings 
located within the 100-year flood line be higher than the 100-year flood level.  Flood lines have 
therefore been determined for both the 50- and the 100-year floods.  Flood lines are shown on 
Annexure D.   

The following aspects relating to flood lines must be noted: 

• The width of the flood plain for the 50- and 100-year flood events is indicated at discrete 
points.  Since the variation in width is in all cases less than 1m, only the 100-year (worst 
case) line has been indicated.  

• Historical in-filling on the North-eastern boundary of Erf 177476 influences the extent of 
flooding.  The area affected by this in-filling is indicated on Annexure D. 

• There is evidence of significant interference with the natural watercourse in the lower reaches 
of the stream.  This appears to have been done to divert the flows away from Erf 177506 and 
towards the existing stormwater intake on Erf 177476.  The area affected by this diversion is 
indicated on Annexure D.   

• The location of a new and improved stormwater intake is shown on Annexure D.  It is 
proposed that natural watercourse be re-instated to its original position upstream of this new 
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intake.  Conceptual details of the proposed new intake and debris barrier are shown in 
Section 3.4. 

• An overland flood barrier is proposed as shown on Annexure D.  In the unlikely event of the 
new intake blocking, or should the runoff exceed the capacity of the underground system, 
floodwater will be directed by this barrier to the panhandle driveway. 

 

3.4 Proposed new stormwater intake 
 
As discussed in Section 3.2.3 of this report, the maximum flow that will presently be conveyed by the 
Boyes Drive culvert to the watercourse on Erf 177476 is calculated to be 2.6m3/s.  

The existing intake (shown in Annexure A, Photo 6) has a maximum headwater depth of 2.1m and a 
750mm diameter outfall.  The maximum flow that this outfall is capable of discharging is 
approximately 1.5m3/s. 

The existing intake also includes “dragon’s teeth” for the interception of debris to prevent blockage of 
the intake (shown in Annexure A, Photo 7).  However, as shown in the photograph, this debris barrier 
is completely choked.  It has clearly not been maintained for some time.  Any further debris arriving at 
this intake will spill over the barrier and enter the underground system and risk causing serious 
blockages. 

Flooding occurs when this intake blocks, or when the runoff exceeds the capacity of the intake and 
existing underground system.  It was reported that during 2008, such an event occurred.  SRK 
Consulting were appointed by the then owners of Erf 177506 to investigate.  They confirmed that the 
underground system had failed presumably due to silt and/or debris blockage.  This resulted in 
flooding of the back of Erf 177506 with excess flow escaping down the panhandle driveway. 

It is therefore proposed that an improved debris barrier and bigger storm water intake be provided.  It 
will also be necessary for this new barrier to be regularly cleared of debris to prevent blockage of the 
underground system.  The new intake structure will be capable of discharging a higher flow than the 
existing structure.  It is proposed that the capacity of the new intake be similar to the sum of the 
capacity of the existing Boyes Drive culvert (2.6m3/s) plus the calculated peak discharge from Erf 
177476 (0.2m3/s) ie the proposed new intake should be designed to discharge a maximum of 2.8m3/s. 

This will be achieved by providing an intake for the 750mm pipe with a headwater depth of 3.5m, and 
including a rounded orifice. 

Should the Council ever increase the size of the culvert at Boyes Drive, to allow higher flows to be 
discharged onto Erf 177476, and in the event of the underground system failing, excess flows will be 
directed by a flood barrier to the panhandle driveway. 

The 750mm gravity pipeline that runs down the panhandle of Erf 177476, across the Main Road to the 
sea appears to be laid at a gradient of approximately 1 on 5.  As such, the theoretical maximum flow 
capacity of this pipeline is approximately 4.6m3/s, although it could be significantly less if there are 
restrictions or directional changes at junctions. 

The conceptual design of the proposed new intake is shown on Annexure E. 
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4 Stormwater Management Plan 
4.1 CoCT Policy implications 
The CoCT’s "Management of Urban Stormwater Impacts Policy" defines stormwater management 
requirements so as to minimise the undesirable impacts of stormwater runoff from developed areas.  
The management requirements are based on Water Sensitive Urban Design (WSUD) principles.  
These requirements vary according to the extent and status of the site or land.  

The status of the site or land is defined as follows: 

“brownfield” means a site or land that is or was occupied by a permanent structure, which may have 
become vacant, under-used or derelict and has the potential for development. 

“greenfield” means a site or land such as parkland, open space and agricultural land which has 
previously been undeveloped. Development of such land generally requires a change of land 
use/zoning. 

Although encouraged to do so, brownfield sites of less than 4000m2 are not required to provide on-
site stormwater treatment or to control the quantity and rate of runoff, while all greenfield sites and 
larger brownfield sites must to do so. 

Erf 177476, St James is approximately 8242m2 in extent and is zoned Single Residential 1: 
Conventional Housing.  

Assuming that Erf 177476 is considered as a greenfield development, measures are required to 
ensure the quality of runoff and to control the quantity and rate of runoff.  

4.2 Stormwater Design approach  
The following principles are recommended: 

• No development may take place within the 100yr flood lines (relating to the watercourse that 
passes through the property); 

• No boundary walls or fences may be installed across the natural watercourse; 

• Any boundary fencing that extends within the 100yr flood line must be visually permeable (eg 
palisade type fencing) and may not obstruct the free flow of water or movement of aquatic 
fauna;  

• The debris barriers at the proposed new intake must be maintained and cleared on a regular 
basis; 

• The flood escape route at the lower end of the property (between the proposed new intake 
and the panhandle driveway) must be kept clear of obstructions and the flood barrier 
maintained; 

• Downpipes and any hard paved areas at the new buildings on the property are to be directed 
to infiltration facilities (soakaways) to mitigate against increasing of natural runoff or pollution 
due to hardening of surfaces; 

• The existing drainage system for the recently constructed driveway ie catch pits and with 
250mm dia uPVC pipes may remain, subject to the installation of large radius bends to 
prevent surcharge at existing 90 degree bends; 

• The connection of the 250mm dia uPVC driveway drainage pipe to the recently installed 35m 
length of 750mm dia pipe at the lower end of the property and connects to the existing 
750mm dia outfall may remain. 
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4.3 Modeling using PCSWMM  
Although the design of stormwater drainage for the sub-division of Erf 177476 is not complicated, 
PCSWMM has nevertheless been used in order to evaluate peak flows and the impact of these flows 
on the peak flows in the watercourse.   PCSWMM Version 5.0.021 has been used for this project.  
Details of the model are included in Annexure C. 

Rainfall data based on the 2013 CoCT design rainfall analysis carried out by JC Smithers of 
University of Natal has been used for the site as follows: 

Co-ordinates: 34degree 06minutes South 

 18degree 27minutes East 

MAP  850mm 

 Return Period (years) 
 50 100 
24-hour Rainfall depth (mm) 150 165 

The SASCS Type 1 storm distribution was used to generate rainfall intensities applicable to the site. 

 
The resulting hydrograph for the 100-year flood event is shown in Figure 2. 
 

 
Figure 2:  Simulated hydrograph for 100-year event 

As shown in Figure 2, the runoff from Erf 177476 is extremely small in comparison with the runoff 
from the mountain catchment above.  Since it is recommended that all downpipes and any hard 
paved areas at the new buildings on the property are to be directed to infiltration facilities 
(soakaways), it is only the recently constructed driveway that results in additional flow. 

Due to the proximity of the marine outfall and the difficulties associated with construction of 
attenuation facilities on steep sites, it is recommended that the direct discharge of this water to the 
existing 750mm dia outfall remain. 

 

Flow peak that enters Erf 
177476  is restricted  to 
2.6m3/s by Boyes Drive 

culvert 

Additional discharge 
from Erf 177476 

resulting in combined 
peak of 2.8m3/s at 

lower end of property 

Surplus flow that is diverted 
down Boyes Drive due to 

limited size of culvert 
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5 Summary 

5.1 Flood Risks 
A seasonal watercourse with a mountain catchment area of 77Ha passes through the Erf 177476, St 
James.  This catchment generates a 100-year peak runoff of approximately 4.5m3/s.  However, due to 
the limited size of culvert under Boyes Drive, the maximum flow that will be discharged to Erf 177476 
is calculated to be 2.6m3/s.   

Flood lines on Erf 177476 have nevertheless been determined to cater for the full runoff of 4.5m3/s to 
cater for the possibility of the restriction at Boyes Drive being removed in the future. 

There is evidence of significant interference with the natural watercourse in the lower reaches of the 
stream. It is proposed that the natural watercourse be re-instated to its original position upstream of a 
proposed new intake. 

The existing storm water intake at the lower end of the property has a limited discharge capacity (only 
1.5m3/s) and the debris barrier has not been maintained. 

Historical flooding of the downstream property has occurred, possibly due to the interference with the 
natural watercourse route, lack of maintenance of the existing debris barrier and/or limited capacity of 
the existing intake. 

A new improved intake and debris barrier is proposed, together with an overland escape route and 
flood barrier to direct overland flows down the panhandle of the property. 

5.2 Stormwater Management Plan 
The design principles are repeated as follows: 

• No development may take place within the 100yr flood lines;  

• No boundary walls or fences may be installed across the natural watercourse; 

• Any boundary fencing that extends within the 100yr flood line must be visually permeable (eg 
palisade type fencing) and may not obstruct the free flow of water or movement of aquatic 
fauna;  

• The debris barriers at the proposed new intake must be maintained and cleared on a regular 
basis; 

• The flood escape route at the lower end of the property (between the proposed new intake 
and the panhandle driveway) must be kept clear of obstructions and the flood barrier 
maintained; 

• Downpipes and any hard paved areas at the new buildings on the property are to be directed 
to infiltration facilities (soakaways) to mitigate against increasing of natural runoff or pollution 
due to hardening of surfaces; 

• The existing drainage system for the recently constructed driveway ie catch pits and with 
250mm dia uPVC pipes may remain, subject to the installation of large radius bends to 
prevent surcharge at existing 90 degree bends; 

• The connection of the 250mm dia uPVC driveway drainage pipe to the recently installed 35m 
length of 750mm dia pipe at the lower end of the property and connects to the existing 
750mm dia outfall may remain. 
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Analysis of runoff from the property indicates that the runoff from Erf 177476 is extremely small in 
comparison with the runoff from the mountain catchment above.   Due to the proximity of the site of 
the marine outfall and the difficulties associated with construction of attenuation facilities on steep 
sites, it is recommended that the direct discharge of this water to the existing 750mm dia outfall 
remain. 
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Annexure A:  Photographs 
 
Photographs of some of the drainage features captured at the time of the site inspections 
are included below, together with relevant comments. 
 

 

Photo 1:   
Catchment area above Boyes 
Drive 

 

Photo 2:   
Intake for the watercourse above 
Boyes Drive 
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Photo 3:   
Looking down the intake at 
Boyes Drive.   The culvert is 
1100mm x 950mm, however the 
opening at the upstream end 
only measures 800mm high x 
700mm wide.   The maximum 
headwater depth is 
approximately 3.5m after which 
excess flow will spill onto Boyes 
Drive and flow in a Southerly 
direction. 

 

Photo 4: 
Typical view of watercourse 
through Erf 177476 (taken from 
upstream). 

Fl
ow
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Photo 5: 
Typical view of watercourse 
through Erf 177476 (taken from 
downstream). 

 

Photo 6: 
Existing 750mm dia intake at 
lower end of Erf 177476.  The 
maximum headwater depth is 
approximately 2.1m after which 
excess flow will spill onto 
downstream property and 
eventually reach Main Road. 
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Photo 7: 
“Dragon’s Teeth” debris barrier 
at existing 750mm dia intake at 
lower end of Erf 177476.  This 
barrier is completely choked with 
rock and has clearly not been 
maintained for some time. 

 

Photo 8: 
Panhandle access to Main Road 
which also serves as a flood 
escape route for flows that are in 
excess of the capacity of the 
750mm intake.  
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Photo 9: 
Sea outfall from 750mm pipeline. 
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Annexure B:  Rational Method  
 

 
 
  



Erf 177476, St James   28 January 2020 

 
Mark Obree Consulting Engineer   15 

Annexure C:  PCSWMM Modeling Data 
 
Schematic Layout 

 
Input Data 
[OPTIONS]	

	 	 	 	 	 	 	 	
FLOW_UNITS	 CMS	

	 	 	 	 	 	 	
INFILTRATION	 HORTON	

	 	 	 	 	 	 	
FLOW_ROUTING	 DYNWAVE	

	 	 	 	 	 	 	
START_DATE	 10/21/2019	

	 	 	 	 	 	 	
START_TIME	 0:00	

	 	 	 	 	 	 	
REPORT_START_DATE	 10/21/2019	

	 	 	 	 	 	 	
REPORT_START_TIME	 0:00	

	 	 	 	 	 	 	
END_DATE	 10/22/2019	

	 	 	 	 	 	 	
END_TIME	 0:00	

	 	 	 	 	 	 	
SWEEP_START	 1-Jan	

	 	 	 	 	 	 	
SWEEP_END	 31-Dec	

	 	 	 	 	 	 	
DRY_DAYS	 0	

	 	 	 	 	 	 	
REPORT_STEP	 0:01:00	

	 	 	 	 	 	 	
WET_STEP	 0:05:00	

	 	 	 	 	 	 	
DRY_STEP	 0:05:00	

	 	 	 	 	 	 	
ROUTING_STEP	 5	

	 	 	 	 	 	 	
ALLOW_PONDING	 NO	

	 	 	 	 	 	 	
INERTIAL_DAMPING	 PARTIAL	

	 	 	 	 	 	 	
VARIABLE_STEP	 0.75	

	 	 	 	 	 	 	
LENGTHENING_STEP	 0	

	 	 	 	 	 	 	
MIN_SURFAREA	 0	

	 	 	 	 	 	 	NORMAL_FLOW_LIMI
TED	 BOTH	

	 	 	 	 	 	 	
SKIP_STEADY_STATE	 NO	

	 	 	 	 	 	 	
FORCE_MAIN_EQUATI H-W	
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ON	

LINK_OFFSETS	 ELEVATION	
	 	 	 	 	 	 	

MIN_SLOPE	 0	
	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	
[EVAPORATION]	

	 	 	 	 	 	 	 	
;;Type	 Parameters	

	 	 	 	 	 	 	
;;-------------	 ----------	

	 	 	 	 	 	 	
CONSTANT	 0	

	 	 	 	 	 	 	
DRY_ONLY	 NO	

	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	
[RAINGAGES]	

	 	 	 	 	 	 	 	
;;	 Rain	 Time	 Snow	 Data	

	 	 	 	
;;Name	 Type	 Intrvl	 Catch	 Source	

	 	 	 	
;;--------------	 ---------	 ------	 ------	 ----------	

	 	 	 	SA_SCS_24h_Type_1_
165mm	 INTENSITY	 0:05	 1	 TIMESERIES	 South_Africa_SCS_24h_Type_1_165mm	

	SA_SCS_24h_Type_1_
150mm	 INTENSITY	 0:05	 1	 TIMESERIES	 South_Africa_SCS_24h_Type_1_150mm	

	

	 	 	 	 	 	 	 	 	
[SUBCATCHMENTS]	

	 	 	 	 	 	 	 	
;;	 Total	 Pcnt.	 Pcnt.	 Curb	 Snow	

	 	 	
;;Name	 Raingage	 Outlet	 Area	 Imperv	 Width	 Slope	 Length	 Pack	

;;--------------	 ----------------	 ----------------	 --------	 --------	 --------	 --------	 --------	 --------	

Mountain	
SA_SCS_24h_Type_
1_150mm	 BoyesDrIntake	 77	 0	 770	 19	 0	

	
Erf177476ExclRoad	

SA_SCS_24h_Type_
1_150mm	 750Intake	 0.7	 0	 46.667	 40	 0	

	
Driveway	

SA_SCS_24h_Type_
1_150mm	 Start250	 0.1	 100	 5.556	 25	 0	

	

	 	 	 	 	 	 	 	 	
[SUBAREAS]	

	 	 	 	 	 	 	 	
;;Subcatchment	 N-Imperv	 N-Perv	 S-Imperv	 S-Perv	 PctZero	 RouteTo	 PctRouted	

	
;;--------------	 ----------	 ----------	 ----------	 ----------	 ----------	 ----------	 ----------	

	
Mountain	 0.02	 0.2	 1	 3	 0	 OUTLET	

	 	
Erf177476ExclRoad	 0.02	 0.2	 1	 3	 0	 OUTLET	

	 	
Driveway	 0.02	 0.2	 1	 3	 0	 OUTLET	

	 	

	 	 	 	 	 	 	 	 	
[INFILTRATION]	

	 	 	 	 	 	 	 	
;;Subcatchment	 MaxRate	 MinRate	 Decay	 DryTime	 MaxInfil	

	 	 	
;;--------------	 ----------	 ----------	 ----------	 ----------	 ----------	

	 	 	
Mountain	 75	 10	 5	 7	 0	

	 	 	
Erf177476ExclRoad	 75	 10	 5	 7	 0	

	 	 	
Driveway	 75	 10	 5	 7	 0	

	 	 	

	 	 	 	 	 	 	 	 	
[JUNCTIONS]	

	 	 	 	 	 	 	 	
;;	 Invert	 Max.	 Init.	 Surcharge	 Ponded	

	 	 	
;;Name	 Elev.	 Depth	 Depth	 Depth	 Area	

	 	 	
;;--------------	 ----------	 ----------	 ----------	 ----------	 ----------	

	 	 	
BoyesDrIntake	 80	 2.4	 0	 0	 0	
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750Intake	 21	 3	 0	 0	 10000	
	 	 	

BoyesDROutlet	 77	 3	 0	 0	 0	
	 	 	

Start250	 52	 0.5	 0	 0	 0	
	 	 	

Bend2	 43.875	 0.625	 0	 0	 0	
	 	 	

Junction	 15	 2	 0	 0	 0	
	 	 	

Bend1	 44	 0.5	 0	 0	 0	
	 	 	

Change	 28.5	 1.5	 0	 0	 0	
	 	 	

	 	 	 	 	 	 	 	 	
[OUTFALLS]	

	 	 	 	 	 	 	 	
;;	 Invert	 Outfall	 Stage/Table	 Tide	

	 	 	 	
;;Name	 Elev.	 Type	 Time	 Series	 Gate	

	 	 	
;;--------------	 ----------	 ----------	 ----------------	 ----	

	 	 	 	
Outfall	 0	 FREE	 NO	

	 	 	 	 	

	 	 	 	 	 	 	 	 	
[CONDUITS]	

	 	 	 	 	 	 	 	
;;	 Inlet	 Outlet	

	
Manning	 Outlet	 Init.	 Max.	

	
;;Name	 Node	 Node	 Length	 N	 Offset	 Offset	 Flow	 Flow	

;;--------------	 ----------------	 ----------------	 ----------	 ----------	 ----------	 ----------	 ----------	 ----------	

Culvert	 BoyesDrIntake	 BoyesDROutlet	 10	 0.014	 80	 78	 0	 2.6	

Watercourse	 BoyesDROutlet	 750Intake	 167	 0.04	 77	 23	 0	 0	

Existing750	 Junction	 Outfall	 75	 0.014	 15	 4	 0	 0	

C1	 Start250	 Bend1	 25	 0.011	 52	 44	 0	 0	

C2	 Bend1	 Bend2	 25	 0.011	 44	 43.875	 0	 0	

C3	 Bend2	 Change	 30	 0.011	 43.875	 29	 0	 0	

C4	 Change	 Junction	 35	 0.011	 28.5	 15	 0	 0	

Link	 750Intake	 Junction	 28	 0.011	 21	 15	 0	 0	

	 	 	 	 	 	 	 	 	
[XSECTIONS]	

	 	 	 	 	 	 	 	
;;Link	 Shape	 Geom1	 Geom2	 Geom3	 Geom4	 Barrels	

	 	
;;--------------	 ------------	 ----------------	 ----------	 ----------	 ----------	 ----------	

	 	
Culvert	 RECT_CLOSED	 0.8	 0.7	 0	 0	 1	

	 	
Watercourse	 TRAPEZOIDAL	 2	 1	 1	 2	 1	

	 	
Existing750	 CIRCULAR	 0.75	 0	 0	 0	 1	

	 	
C1	 CIRCULAR	 0.25	 0	 0	 0	 1	

	 	
C2	 CIRCULAR	 0.25	 0	 0	 0	 1	

	 	
C3	 CIRCULAR	 0.25	 0	 0	 0	 1	

	 	
C4	 CIRCULAR	 0.75	 0	 0	 0	 1	

	 	
Link	 CIRCULAR	 0.75	 0	 0	 0	 1	

	 	

	 	 	 	 	 	 	 	 	
[LOSSES]	

	 	 	 	 	 	 	 	
;;Link	 Inlet	 Outlet	 Average	 Flap	 Gate	

	 	 	
;;--------------	 ----------	 ----------	 ----------	 ----------	
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Annexure D:  Flood Lines 
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Annexure E:  Proposed new stormwater intake 
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