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1. | ntroduction

The Jersey Avenue wetland ( Figure 1-1) was constructed as a stormwater runoff management

system between the Sandgate Industrial Estate and Market Swamp. Recent studies (SLR, 2013;
BMT WBM, 201 1) undertaken at the study site indicate that the wetting and d rying regime of
Market Swamp has been altered by drainage structures and the urban hydrology of the
surrounding catchment. These studies recommend large -scale engineering works, including the

implementation of water level controls and stormwater quality measures within the Sandgate
Industrial Estate and Jersey Avenue wetland, to remediate the natural hydrology of Market
Swamp. Since the completion of the studies, various stakeholders have raised concerns
regarding the necessity and feasibility of the large -scale works and the potential impact these
works will have onthe do  wnstream hydrology and ecology

The Water Research Laboratory (WRL) of the School of Civil and Environmental Engineering a

UNSW Australia was commissioned by The City of Newecastle (Council ) to undertake field
investigations  to quantify hydrologic and sediment dynamics within the existing Jersey Avenue
wetland system and to develop feasible long-term site management plans/options. This project
involved both field and desktop components.

This report is separated into 7 sections. Following this introduction,

X  Section 2 provides background information on previous work undertaken by SLR Consulting
Australia (SLR) to establish a catchment management plan for the Sandgate Industrial
Estate catchment, including improvement works for the Jersey Avenue wetland,;

Section 3 provides details of the topography of the Sandg ate Industrial Estate catchment;
Section 4  presents a water balance carried out to quantify and assess the hydrological
response of the Sandgate Industrial Estate catchment for a large local catchment rainfall
eventin April 2015;

X Section 5 describes the methodology undertaken to assess sediment input to the wetland
by particle size analysis and provides an assessment of sediment retention times and
predicted infilling rate of the Jersey Avenue wetland ; and

X Section 6 provides a summary of the study investigations and provides feasible
recommendations to manage the Jersey Avenue wetland.

Additional information that supports the body of th is report has been provided as A ppendices.
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Figure 1-1: Study Site Location
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X  Address concerns regarding proposed large- scale engineering works onsite.

This report reviews  the SLR (2013) recommendations through the analysis of field data and by
using direct measurements to calculate the hydrologic properties  of the Jersey Avenue wetland.
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3. Catchment Properties

3.1 Preamble

This chapter provides details of the topography and area of the Sandgate Industrial Estate
catchment. Bathymetric survey data of the Jersey Avenue wetland wa s combined with LIiDAR of
the wider catchment to create a Digital Elevation Model (DEM) of the stu dy region. This
information was used to determine catchment boundaries, flow paths and to develop a stage -
volume relationship of the Jersey Avenue wetland.

3.2 Survey Data

WRL received survey data from Council for the Jersey Avenue wetland and surrounding Sa ndgate
Industrial Estate catchment in the following forms:

x Digital e levation contours at0.2 mintervalsto AHD ;
X Spot height eleva tions of the Jersey Avenue wetland bathymetry  to AHD ; and
x LiDAR of the gr eater Newcastle area to AHD atal m horizontal resolution

All available survey data was combined using GIS techniques to produce a DEM of the study
region atal m horizontal resolution as shown in Figure 3-1. Note that in Figure  3-1 elevations
for Market Swamp are based on LiDAR of the greater Newcastle are a. No bathymetric data was

provided by Council for Market Swamp as this was outside the scope of works for this study.

3.3 Catchment Area

In addition to the LiDAR provided for the wider catchment, Council also provided a map of the
existing pipe drainage network  for the Sandgate Industrial Estate. This information was used to
determine the boundary lines of the catchment drainin g to the Jersey Avenue wetland, as shown

in Figure 1-1. The area of the Sandgate Industrial Estate catchment (Figure  1-1) draining to the
Jersey Avenue wetl and was determined to be approximately 27 ha and the Jersey Avenue
wetland was determined to have a plan area of approximately 1.7 ha (i.e. approximately 6% of

the contributing catchment area). Therefore, t he Jersey Avenue wetland is shown to be large
rel ative to the catchment size. In fact, wetlands sized to achieve Council’'s Development Control

Plan (DCP) pollution reduction targets are typically sized to be 4 to 6% of the catchment area

(SLR, 2013).

Note that whilst a similar catchment boundary (as pr ovided in Figure 1-1) was used in the SLR
report (SLR, 2013), there is a difference in the catchment area calculated in this report (27 ha)
and the catchment area adopted by SLR (17.5 ha) . Calculations in this report using catch ment

area are based on the area presented in this Section.
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Figure 3-1:Jersey Avenue Wetland Digital Elevation Model
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34 Stage -Volume Relationship

A key step in assessing the flooding r esponse of the site was to develop a stage -volume
relationship from the site topography. The stage- volume relationship indicates the volume of

water below a certain elevation in

























































Appendix C — Catchment Properties

C.1 — Sampling Event #1
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Figure C-1: Median Grain Size and Concentration Versus Rainfall Measured at Jersey Avenue
Outlet
















Appendix D —

Example of MasterSizer

Result Analysis Report
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