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CONSTRUCTED WETLAND LAYOUT
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Appendix A 
JDA Water Level Investigation Report 

Constructed Wetland Management Plan 
Cygnia Cove Estate, Waterford 
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cc : Chris Bitmead (TABEC) (cbitmead@tabec.com.au) 
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CULVERT BLOCKING INVESTIGATION – EAST CLONTARF 
 
Alex, 

Please find below JDA’s report resulting from the recent culvert blocking investigation conducted 
at East Clontarf. 

1. Background 

1.1 Hydrological Investigation 2002/2003 

JDA conducted a hydrological investigation of the East Clontarf site in November 2002 and May 
2003. This hydrological investigation examined the existing surface and groundwater interaction, 
seasonal groundwater variation, wetland hydrology, water balance and stormwater drainage. The 
investigation was reported on in JDA report J3070w (April 2004).  The near constant outflow from the 
wetland through a culvert to Canning River was measured as approximately 20L/s and reported 
on. 

1.2 Swan Breeding Lake 

Following advice that a lake was to be constructed for the purposes of encouraging swan 
breeding, JDA was asked to investigate a suitable top water elevation for the lake design.  The 
results of this investigation were presented in JDA fax report J3812a (December 2006). The results 
concluded that a lake design top water elevation of 0.4 m AHD would allow sufficient hydraulic 
grade from the upstream culvert, whilst restricting the occurrence of inflow of saline water from the 
Swan River to 5% of the time. 

1.3 Culvert blocking investigation 

JDA was asked to provide advice regarding the impact of raising the upstream culvert from the 
existing invert elevation of 0.53 m AHD to approximately 0.78 m AHD. JDA identified the following as 
issues which may potentially result from this proposed increase in culvert elevation: 

 Reduction in surface flow to Canning River and associated  increase in groundwater flow to 
Canning River 

 Increased area of surface water inundation in wetland 

 Increased groundwater levels in wetland 

 Changes in wetland hydrology. 

To further investigate the impact of raising the culvert on these potential issues it was decided to 
block the existing culvert temporarily to an approximate elevation of 0.78 m AHD and observe the 
results. 
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2. Fieldwork 

2.1 Pre-blocking measurements 

2 February 2007: a continuous recording water level recorder was installed upstream of the wetland 
outlet culvert and flow measurements were conducted at the downstream end of the culvert 
volumetrically in a 60L vessel.  

2.2 Culvert blocking 

5 February 2007: data was downloaded from the water level recorder and the flow rate was again 
measured.  The upstream end of culvert was blocked by fixing to it a piece of foam-clad plywood 
board, the top of which was approximately 0.78 m AHD.  The flow through the culvert ceased, the 
water level upstream rose up to and above the board.  Flow measurements were made when it 
was observed to have reached a steady state (approximately 20 minutes after blocking the 
culvert). Volumetric flow measurements (as described in 2.1) were repeated once the flow rate 
was observed to have reached a steady state. 

2.3 Culvert unblocking 

6 February 2007: the water level was observed to be the same as that observed 20 minutes after 
the culvert blocking on 5 February. Volumetric flow analysis was repeated to confirm the flow rate 
recorded on 5 February 2007.  The culvert was then unblocked.  Monitoring of water level and flow 
rate not performed after the culvert was unblocked.  All equipment was then removed from the 
area. 

 

3. Results 

3.1 Impact of blocking culvert on flow from wetland 

JDA measured flow rate of 10L/s from the culvert both before (2/2/07) and after (5 and 6 February 
2007) culvert blocking.  That is the flow was only affected for approximately 20 minutes immediately 
after blocking while the water level rose up to and above the board.  

3.2 Impact of blocking culvert on area of inundation and groundwater level 

The dense vegetation of the wetland area upstream of the culvert prevents accurate survey of the 
ground surface and/or groundwater level.  The volume of water built up behind the board is equal 
to 10L/s over 20 minutes, that is 12 m3.  The rise in water level was 0.03 m corresponding to a surface 
area of 40m2.  

The water level recorder data was found to be faulty from the time of bore installation and is not 
referred to.   

 

4. Conclusions 

Based on the results presented above, JDA concludes the following with respect to the identified 
potential impacts resulting from the proposed increase in culvert elevation: 

 Reduction in surface flow due to increased groundwater flow – the observed results of flows 
at approximately 10L/s both before and after the culvert was blocked indicate that the 
proposed increased culvert elevation will not have a significant impact on flow from the 
wetland 

 Increased area of inundation/Area of increased groundwater elevation – the short duration 
between the blocking of the culvert and resumption of steady-state water level and flow 
conditions indicates that the increase in area of inundation upstream of the culvert is 40m2. 
The area of increased groundwater elevation is inferred to be similar, 40m2. 

 

 

 Significant changes in wetland hydrology – based on the observed lack of 
impact on flow rate, and time taken for steady water level to be achieved 
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after culvert blocking , no significant impacts on the wetland hydrology are anticipated to 
result from the proposed increase in culvert elevation. 

Please contact Kieran Coupe or Jim Davies should you have any queries regarding this report. 

 

Regards, 

 

 

 

 

 

JDA CONSULTANT HYDROLOGISTS 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

This document is published in accordance with and subject to an agreement between JDA Consultant Hydrologists (“JDA”) and the client for 
whom it has been prepared (“Client”), and is restricted to those issues that have been raised by the Client in its engagement of JDA.  It has 
been prepared using the skill and care ordinarily exercised by Consultant Hydrologists in the preparation of such documents. 

Any person or organisation that relies on or uses the document for purposes or reasons other than those agreed by JDA and the Client without 
first obtaining a prior written consent of JDA, does so entirely at their own risk and JDA denies all liability in tort, contract or otherwise for any 
loss, damage or injury of any kind whatsoever (whether in negligence or otherwise) that may be suffered as a consequence of relying on this 
document for any purpose other than that agreed with the Client. 



      Data Source: JDA field observations 2,5 & 6 February 2007
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Figure 1: Observed Water Level
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