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1. Assessment and monitoring of potentially impacted waterways. 

 
Appendix O (Surface water quality and hydrology) has a summary statement that “The project 
construction is therefore likely to have a negligible impact on the water quality objectives (WQOs), 
which are currently not being met”.  While this statement may be accurate for some of the waterways, 
there is inadequate data to conclude that the WQO’s are not currently being met for all waterways or 
to determine the relative impact during and after construction. 
 
The EIS presents only six water quality monitoring samples in each of the waterways. Only one of 
these samples was during a wet weather event.  All samples were undertaken over a five month period 
from October 2017 to February 2018.  This is an inadequate sample set for determining the existing 
condition of each waterway.  A baseline water quality monitoring program should commence 
immediately upon approval to sample regularly, under a range of weather conditions and over an 
extended period of time including both summer and winter. 
 
The EIS makes reference to historical reports on water quality stating that various catchments are 
influenced by sewer overflows.  Many of these reports are over ten years old. Sydney Water has spent 
much of this time undertaking an overflow reduction program and therefore  it is uncertain whether 
these sewer overflows still exist.  Council water quality monitoring has not been included in the water 
quality analysis (particularly relevant for Manly Dam).  Reference is made to a 2004 UWS report stating 
that the Manly Dam catchment includes three sewer overflows and suffers from blue-green algae 
blooms.  I am aware of catchment management improvements (including water management on the 
Wakehurst golf course) and I am not aware of an algae bloom in Manly Dam for at least a decade.   
The assessment of water quality in each catchment should use all available historical data and include 
recent publications. Where possible assessment should include the long term improvements (or 
degradation) of water quality. The Response to Submissions Report is required to provide an updated 
assessment on existing water quality taking into consideration improvements implemented by Sydney 
Water and/or Council (i.e. as part of overflow reduction or other water quality programs). 
 
The EIS does not discuss or analyse any impacts directly to Bantry Bay that may result from discharges 
to the westward flowing steep creeks draining from Wakehurst Parkway.  This should be included in 
the analysis. It is also unclear if these creeks have been included as sensitive environments.  Bantry 
Bay and these above mentioned creeks should be included in the waterway assessment. Further 
information to address this deficiency is required to be provided in the Response to Submissions Report. 
 
Appendix O lists the groundwater water quality sampling.  However the table only presents median 
values, does not specify the range and does not provide the number of samples.  Additional information 
on the groundwater water quality monitoring should be provided. 
 
Construction wastewater treatment plants are proposed to reduce the discharge quality to ANZG 2018 
standards.  In most instances this should protect waterway health.  However, should the longer term 
monitoring program identify that a waterway presently has quality significantly better than ANZG, then 
treatment to a higher level will be required. 
 
Uncertainty exists in the contaminants, concentrations and volumes of groundwater flow and the 
treatment methods proposed.  No discussion as to the technology, space, capacity or energy use of 
the water treatment plants could be identified in the EIS.  Information on the treatment plant 
technology and how these treatment methods could be expanded if so required is required to be 
provided in the Response to Submissions Report. 
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2. Potential changes to waterway baseflows resulting from groundwater 
changes. 

Catchment runoff will potentially decrease due to groundwater infiltration, which will in-turn effect the 
hydrology (in particular base flows) of the catchment streams.  This is particularly important for the 
more natural catchments.  The EIS provides inadequate estimates of reduced baseflow based on the 
groundwater model’s prediction of groundwater drawdown.   
 
The EIS does not provide predictions of baseflow reductions during extended dry periods or drought.   
For the sensitive, natural waterways, predictions of baseflow reduction should be based on extended 
timeseries modelling so that flow frequency curves pre and post construction can be assessed on an 
ecological impact basis for all of the relevant flow facets. Further information on potential impacts from 
baseflow reductions during periods of extended dry weather or drought conditions are required to be 
provided in the Response to Submissions Report.  
 
Statements such “reductions in flow are unlikely to results in a complete loss of aquatic habitat” (for 
Burnt Bridge Creek) are unacceptable and further modelling and assessment is required. 
 
The groundwater model states that it provides a conservative estimate of groundwater drawdown, 
however as discussed in the report by Dr Kevin Hayley fractured Sydney Sandstone can result in local 
areas of higher drawdown.  The proponent has committed to limiting groundwater drawdown by 
constructing the tunnel lining to meet a 1 L/s/km inflow rate.  Should this specification be averaged 
over the full length (or sections) of the tunnel,  groundwater drawdown, and hence reduction in surface 
water baseflows, could be greater than predicted in localised areas.  The 1 L/s/km criteria should be 
conditioned as being for any point along the tunnel. 
 
Water balances are provided during the construction stages. However only average daily values have 
been presented.  The detailed groundwater and surface water balance should address the range of 
ratios of usage, harbour discharge and groundwater extraction through both dry weather and wet 
weather periods, with particular emphasis on dry weather and baseflow conditions.  
 
 
 

3. Treatment plant and detention basin designs and overflows during larger 
rainfall events.   

 
Treatment plants and detention basins will have a particular rainfall frequency or annual exceedance 
probability (AEP) that will generate inflows beyond the capability of the treatment plants or sediment 
detention basins to effectively treat or contain.  The EIS does not state this AEP nor does it contain 
any analysis of the water quality impacts of discharges or bypasses during these larger events. 
 
The Response to Submissions should state the design AEP of the treatment plants and the detention 
basins.  The predicted quality of bypass flows should be provided. Any environmental impacts of bypass 
flows should be assessed. 
 
In many instances, construction and operational discharges during larger events do not have a 
significant impact because of the additional dilution with other catchment runoff.  This may not be the 
case with Manly Dam where the total mass of sediments and constituents is captured within the dam.  
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Modelling should be undertaken to assess the cumulative water quality impacts including regular 
conditions and larger AEP wet weather events.  
 
Sediment detention basins and treatment plants should be designed and operated so that previously 
captured materials cannot be released or scoured during these wet weather events.  The Response to 
Submissions Report is required to explicitly state that this will be the case.   
 
 
 

4. The depth of contaminated sediment to be dredged using the backhoe 
clamshell. 

The backhoe dredge with environmental clamshell for removal of the top contaminated sediment will 
minimise the movement and escape of contaminated materials.   
 
The EIS states that the top 0.5m is contaminated.  It is unlikely that testing of materials would be 
taking place during dredging, so it is imperative that the depths of contaminated materials are 
accurately known before work commences.  The Response to Submissions Report should clarify what 
factor of safety would be used for the dredge depth.   If the existing knowledge is insufficient, additional 
bed sediment sampling must be undertaken. 
 
Continuous real-time turbidity monitoring outside the “moon pool” should be undertaken for the entire 
period of contaminated material backhoe dredging.  Cease-to-dredge operational rules based on this 
real-time data should be prescribed in advance. 
 
 
 

5. Monitoring of background conditions within Middle Harbour. 

The EIS is lacking adequate monitoring of the background water quality and physio-chemical conditions 
within Middle Harbour. 
 
The EIS states that there is limited data for turbidity during wet weather events in Middle Harbour.  
Collection of this background data should commence immediately for inclusion into operational limit 
rules. 
 
The physio-chemical conditions of Middle Harbour were only observed twice.  This is inadequate for 
determining the stratification and oxygen levels within the estuary.  I recommend that a minimum one 
continuously profiling data logging buoy be deployed at the crossing site to monitor temperature, 
salinity and dissolved oxygen throughout the water column for a period of at least twelve months 
before any construction commences.  This dataset should be combined with additional monthly 
transects of the estuary similar to those presented in the EIS. 
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6. Assessment of Middle Harbour long term water quality changes. 

The potential ongoing impact on marine waters in Middle Harbour resulting from the introduction of a 
sill at the tunnel crossing has not been adequately assessed.  Numerical modelling presented in the 
EIS has shown that the flushing time increases in the bottom of the estuary upstream of the sill and 
periods of low dissolved oxygen (DO) are extended.  The EIS concludes that this increase in minor, 
however there has been inadequate data to calibrate or verify the model for this condition. 
 
The original current metering program appears to have been designed for calibration and verification 
of dredge plume modelling.  Only later were two water quality transects undertaken to gather 
information on the potential stratification and flushing.  Numerical modelling of mixing in slow moving, 
stratified water bodies requires appropriate verification data and (due to the inherent uncertainties) 
should be accompanied by modelling sensitivity analysis.  The modelling presented in the EIS has not 
provided this verification or sensitivity analysis. 
 
The EIS states that flows in Middle Harbour are constricted by the shallow, narrow channel at the Spit 
Bridge.  The argument is made that since Middle Harbour is already constricted, the addition of the sill 
will not have an impact on flows.  However, the tidal range upstream of the Spit Bridge is the same as 
the tidal range downstream indicating that there is no constraint to flows into and out of Middle 
Harbour.  It is the size of the tidal prism within Middle Harbour relative to the water depths which 
result in slow water velocities.   As such, accurate modelling of slow moving velocities and internal 
mixing processes is important. 
 
The EIS does not provide any information on the vertical mixing and turbulence methods used in the 
numerical modelling of Middle Harbour.  This information should be provided for review.  Additional 
sensitivity analysis of vertical mixing and turbulence parameters should be modelled and included in 
the Response to Submissions Report. 
 
The EIS states that low DO can occur at the bed while vertical mixing maintains high DO throughout 
the water column.   The presence of any stratification of temperature or salinity will inhibit this vertical 
mixing of oxygen from the surface towards the bed.  Subtle changes in flow patterns may change the 
amount of energy available to de-stratify the water column, which in turn may result in extended 
periods of reduced DO near the bed. 
 
The EIS states that based on average rainfall patterns the DO depletion near the bed of middle harbour 
occurs “a few times per year”.  However, adequate monitoring of DO within Middle Harbour has not 
been undertaken to support this statement.  The EIS states that this would be rapidly vertically mixed 
but no measurements of this mixing rate have been made and numerical model sensitivity analysis on 
the mixing parameters has not been provided.  Further the EIS has not addressed potential changes 
in lowest DO concentrations and duration of periods when DO levels are below particular thresholds.   
 
The EIS has not adequately addressed the potential for the tunnel sill to change flow conditions to the 
detriment of water quality in Middle Harbour.  Monitoring (discussed at Section 5) should commence 
immediately upon approval and data used for additional model calibration and verification.  Model 
predictions should include both wet weather and dry weather conditions and uncertainty analysis. 
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The recommended baseline data of the physio-chemical conditions in Middle Harbour will be suitable 
for both verification of predictive models and comparison with post construction monitoring.  Should 
either the predictive modelling or the post construction observations indicate deteriorated water 
quality, the proponent may need to consider artificial mixing devices (for example mechanical 
propellors or bubble plumes) to overcome the influence of the sill.  The extended baseline data and 
the verified numerical modelling would be crucial in the design and optimisation of such a device. 
 
 
 
 
Should any of the points made in this review require clarification, please contact me on  
on 02 8071 9846 or B.Miller@wrl.unsw.edu.au. 
 
 
Yours sincerely, 
 
 
 
Brett Miller 
Principal Engineer – Hydraulics and Modelling 
 


