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Appendix A Extracts from EIS describing operational protocols 

 

Ref Extract or summary (emphases added) Comment 

Chapter 5: 
Project 
Description 

5.2.7.2 

Flood operations  
During large rainfall events when the storage level rises above FSL, 
flood operations mode would commence. In this mode, inflows to 
Lake Burragorang would be captured and temporarily stored 
(increasing water levels in Lake Burragorang and upstream 
tributaries). The raised dam would provide capacity (i.e. the FMZ) to 
capture temporarily around 1,000 gigalitres of water during a flood 
event.  
 
Water would be discharged in a controlled manner via the gated 
conduits or slots until the dam level returns to FSL.  
 
FMZ operating protocols would guide this process and be developed 
for approval by the relevant regulatory authorities.  
 
The raised dam would not be able to fully capture inflows from all 
floods. For floods that exceed the capacity of the FMZ, water would 
spill firstly over the central spillway and then, depending on the size of 
the flood, the auxiliary spillway. 

• This section uses the word “temporarily” but gives no indication of 
what temporary might mean in this context. All water stored in any 
dam is stored temporarily. In the context of water stored in a dam, 
“temporarily” could mean anywhere from hours to years.  

• The phrase “discharged in a controlled manner” is vague. 
Subsequent chapter of the EIS (particularly Chapter 15) provide 
more detail on what “a controlled manner” might mean, however, 
these chapters are not conclusive and only slightly more detailed. 
This statement is also inconsistent with the description in Appendix 
H1 (extracted below) which states that “for larger floods the FMZ 
would be filled and uncontrolled discharge would occur over the 
central spillway, and potentially, auxiliary spillway of the dam.” 

• The process for approving the FMZ operating protocols is not 
described in the EIS. The use and operation of the raised dam for 
flood mitigation is an activity which, in itself, requires an EIS. The 
FMZ operating protocols would require a separate EIS for approval, 
and yet, despite no operating protocols having been developed, the 
"project” for which approval is sought includes the ‘operation’ of 
the dam. 

• 29.1 lists operational objectives of flood operations in order of 
priority. As with the Wivenhoe disaster, the complexity and conflict 
between the objectives highlight the need for clear and detailed 
operating rules/protocols on how the dam would be operated in 
the crisis of a major flood.  The fact that the EIS says nothing about 
how these conflicts would be resolved in practice illustrates why 
the Planning Minister is not in a position to approve the “project”.  
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Chapter 7: 
Air Quality 

7.1 

Flood operation  
Flood operations would apply when the water level is higher than the 
FSL. The FMZ would have sufficient storage to accommodate up to a 1 
in 40 chance in a year flood. For larger floods the FMZ would be filled 
and uncontrolled discharge would occur over the central spillway and, 
potentially, the auxiliary spillway of the dam. Operational objectives 
are to: 

• maintain the structural integrity of the dam 

• minimise risk to life 

• maintain Sydney’s water supply 

• minimise downstream impact of flooding to properties 

• minimise environmental impact 

• minimise social impact. 

• Table 29-3 in Chapter 29 states that “one of the key operational 
objectives of the discharge protocol for the flood mitigation zone 
would be to minimise the duration and extent of upstream 
temporary inundation”, however, this does not appear to be 
reflected in the operational objectives described in section 7.1. 

Chapter 15: 
Hydrology 

15.8.1 

Raising the dam wall and creation of the FMZ would require 
modification of the operational rules of dam releases. An initial 
assessment and development of preliminary operating protocols was 
done by WaterNSW (2017)... Final operational protocols will be 
further developed in conjunction with detailed design of the dam and 
in consultation with stakeholders responsible for flood management 
and emergency response in the downstream floodplain. 

• This statement highlights the conceptual nature of the current 
proposal and yet final approval, as opposed to Subdivision 3 (Staged 
Infrastructure Applications), is being sought.  This is not a course 
that is validly open to WaterNSW where 2 of the three key 
components to the project remain undetermined and, 
consequently, unstudied.  

Chapter 15: 

15.8.3 

FMZ maintenance  
Minor rainfall events and associated inflows may result in small 
increases in the dam water level, which in turn may exceed the FSL. 
Once the water level in the dam reaches a nominated level above the 
FSL (and no significant rainfall is predicted), the FMZ maintenance 
protocols would be implemented. These include discharging 
approximately 48 gigalitres of water via the conduits until the dam 
water level drops to the FSL. While this could be undertaken in a 
single day with minimal downstream impacts, the discharge rate 
would be determined by several factors including downstream water 

• This section is inconsistent with Table 29-4 in that it assumes that 
the timing and rate of discharge will be able to be controlled, when 
Table 29-4 indicates that it has not been decided whether the 
dam’s openings will be gated or always open. 
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levels and the predicted short-term rainfall forecast. The need for 
maintenance discharges may be minimal depending on the 
environment flow release regime adopted. 

Chapter 15: 
Hydrology 

15.8.4 

Discharge during flood events 
The timing and rate of discharge during flood events would be 
determined on a case-by-case basis. Generally, the discharge of water 
from the FMZ during a flood event would only occur: 

• when there was a reliable prediction of significant future 
rainfall  

• when the discharge would not cause unacceptable 
downstream flooding impacts. 

• Leaving discharges to be determined on a “case-by-case” basis 
without developing operating protocols means there can be no 
certainty of impacts downstream or upstream during flood events. 
For a project with the potential to have devastating environmental 
impacts, including social and economic impacts, the Minister and 
the public are entitled to know what the operating rules are in 
advance of any construction, let alone a flood event, and the EP&A 
Act requires it. 

• This section is also inconsistent with Table 29-4 in that it assumes 
that the timing and rate of discharge will be able to be controlled, 
when Table 29-4 indicates that it has not been decided whether the 
dam’s openings will be gated or always open.  

Chapter 15: 
Hydrology 

15.8.5 

Discharge after a flood event 
This section is too long to be extracted, however, it describes two 
potential methods for discharging water after a flood event: 

1. piggy back discharges, whereby water is released from the 
FMZ after the peak flood level has been reached at a rate that 
does not exceed the previous flood level peak; 

2. constant discharge, whereby water is released from the FMZ 
at a constant rate of “around 100 gigalitres per day” 

• This section of the EIS states that a constant discharge rate of 
around 100 gigalitres / day was assessed against a number of 
factors, however, the maximum discharge rate for the new outlet 
conduits are said to be 230 gigalitres/day.  

• It is not explained in the EIS how the authors decided on the 
discharge rate of 100 gigalitres/day for the purposes of assessment, 
as opposed to some higher or lower rate. It is not even stated that 
100 gigalitres/day is going to be the likely discharge rate for a 
constant discharge scenario. 

• The EIS describes two potential methods for discharge after a flood 
event, but does not state which is the preferred method, or if both 
are to be used, nor how this decision would be made. Appendix H1 
appears to provide that piggy backing will be used for major flood 
releases (flood events above 2.5% AEP), and constant discharge 
would be used for minor flood releases (flood events between 5% 
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and 2.5% AEP). However, this is contained in a sub-consultant’s 
report and is not confirmed anywhere in the body of the EIS.  

• This section is inconsistent with Table 29-4 in that it assumes that 
the timing and rate of discharge will be able to be controlled, when 
Table 29-4 indicates that it has not been decided whether the 
dam’s openings will be gated or always open. 

Chapter 29: 
Summary 

29.1 

The Project does not include a detailed operational protocol for the 
operation of the FMZ or the environmental flow release regime. These 
activities would be subject to separate approvals, as appropriate. 

• The process for approving the FMZ operating protocols is not 
described in the EIS. The use of the raised dam for flood mitigation 
is an activity which, in itself, requires an EIS. The FMZ operating 
protocols would require a separate EIS for approval. [See comments 
in response to Chapter 5 above.] 

Chapter 29: 
Summary 

29.4 

The design and proposed operational protocols presented in this EIS 
are indicative and subject to further detailed design and development, 
which may further minimise impacts. The design serves to: 

• confirm that the proposed performance and technical 
requirements can be achieved  

• validate the feasibility and potential operational protocols for 
flood mitigation  

• identify key risks, constraints and potential environmental 
impacts.  

There are some uncertainties relating to technical requirements and 
Project operations, which would be resolved during detailed design. A 
summary of the uncertainties that have the potential to impact on the 
environment, and how these would be resolved, is provided in Table 
29-4. The identified uncertainties are not expected to result in 
significant or unacceptable impacts to the environment that would 
not be capable of mitigation or management. 

• The design does not serve to confirm that the proposed 
performance and technical requirements can be achieved because 
key technical information and assumptions are not disclosed or are 
as yet undetermined. 

• The EIS provides no evidence or justification for the assertion that 
the identified uncertainties in Table 29-4 will not have unacceptable 
impacts to the environment that would not be capable of 
mitigation or management. 

• On the contrary, the modelling in the EIS around loss of vegetation 
and habitat, are built on assumptions that depend, amongst other 
matters, on knowing the methods and rates for discharge of 
anticipated flood waters and the operating rules for the dam, 
neither of which have yet been determined.   
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Chapter 29: 

Table 29-3 

Table 29-3 lists environmental aspects and details how impacts are to 
be avoided or minimised.  

Against “upstream impact” it states: 

• “Provision of a 14 metre flood mitigation zone rather than a 
20 metre FMZ. While a 20 metre FMZ would provide a greater 
reduction in flooding downstream compared to a 14 metre 
FMZ, the greater environmental costs from the longer period 
and extent of upstream temporary inundation were a major 
factor in discounting this alternative.” 

• “Emptying the FMZ as soon as practicable. One of the key 
objectives of the discharge protocol for the flood mitigation 
zone would be to minimise the duration and extent of 
upstream temporary inundation.” 

• This section is inconsistent with the description of operational 
objectives contained in section 29.1, which does not list 
“minimising the duration and extent of upstream temporary 
inundation” as a key objective, and places “minimising 
environmental impact” as the second last of six objectives. 

Chapter 29: 
Summary 

Table 29-4 

Identifies “slots or conduits in the central spillway” as a “key 
uncertainty” for “hydrology” and states that “two options to release 
water from the dam via the central spillway are currently being 
investigated. These are:  

• gated conduits – the advantage of this alternative is that 
discharge rates from the dam would be able to be varied and 
controlled accurately. The disadvantages are that it would 
require complex operating procedures and maintenance 
requirements.  

• slots – the advantages of this alternative are there would be 
no operating procedures and maintenance requirements. The 
disadvantage is that discharge rates would be predetermined 
by flow and design, and not able to be varied.  

A combination of slots and conduits is also being considered.  

• Whether the openings in the dam are gated or not, and therefore, 
whether they can be controlled or not, is a key aspect of how the 
dam will operate and will have inescapable implications for the 
extent of flood mitigation downstream and flood impact upstream. 
This level of detail would be required even at a concept phase.  

• This section is also inconsistent with other aspects of the EIS, such 
as the description of proposed operations in Chapter 5, Chapter 15, 
and Appendix H1, all of which state that floodwaters would be 
discharged in a controlled manner, at least for flood events up to 
the 2.5% AEP. 
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The provision of conduits, slots or a combination of both would be 
determined during detailed design. Should potential impacts arise 
that have not been considered in the EIS, then an amendment report 
would be prepared and submitted to DPIE. 

Chapter 29: 
Summary 

Table 29-4 

Identifies the operational protocols for the dam as a “key uncertainty” 
for “hydrology” and states that “a framework operational protocol for 
the flood mitigation operations has been developed and is presented 
in the EIS.  

A detailed operational protocol would need to be developed during 
the detailed design of the Project and in consultation with relevant 
stakeholders up and downstream of the dam.  

The final operational protocol may result in some minor changes in 
the flooding impacts and benefits. The final operational protocol 
would be developed during the detailed design and in further 
consultation with relevant stakeholders. 

• The lack of detailed operating protocols is an uncertainty for all 
aspects of the EIS, and in particular impacts to upstream 
biodiversity and the effectiveness of downstream flood mitigation. 
This is because without knowing how the gates will operate, it is 
impossible to predict, with any certainty, the extent of upstream 
flood impact or downstream flood mitigation. 

• The process for approving the detailed operational protocol is not 
described in the EIS. The use of the raised dam for flood mitigation 
is an activity which, in itself, requires an EIS. The operational 
protocol would require a separate EIS for approval. 

• The EIS provides no justification or evidence to support the 
assertion that the final operational protocol may result in only 
minor changes to flooding impact and benefits. 

Appendix 
H1: Flood 
and 
Hydrology 

1.3.3 

Flood operations would apply when the water level is higher than the 
full supply level. The FMZ would provide capacity to capture 
temporarily around 1,000 gigalitres of water during a flood. For larger 
floods the FMZ would be filled and uncontrolled discharge would 
occur over the central spillway, and potentially, auxiliary spillway of 
the dam. 

When inflows are falling, the FMZ will be emptied to ensure capacity 
for any subsequent events. The rate of discharge from the FMZ would 
be determined based on several factors:  

• ensuring the FMZ is emptied in sufficient time to capture a 
subsequent flood event  

• The description of the emptying protocols in this section is 
inconsistent with the description in Chapter 15 of the EIS. 

• This section is inconsistent with Table 29-4 in that it assumes that 
the timing and rate of discharge will be able to be controlled, when 
Table 29-4 indicates that it has not been decided whether the 
dam’s openings will be gated or always open. 
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• minimising the duration of upstream catchment inundation  

• not causing any increase in the extent of flooding downstream 
of the dam  

• the need to keep downstream bridge river crossings open.  

There will be two different emptying protocols:  

1. Minor flood releases – releases of inflows captured from a 5% 
to 2.5% AEP event or at the tail end of larger floods. The rate 
of discharge of these releases will be identified based on 
potential flooding risks downstream, noting that as the dam 
raising will reduce the immediate exposure of downstream 
areas to these flood events, the subsequent release from the 
dam will need to be restricted to avoid increases in these 
reduced downstream flooding extents. Typically, discharges 
would be at 1,150 m3 /s (around 100 GL/day) but would not 
occur until after the peak of the flooding downstream has 
passed.  

2. Major flood releases – releases for significant flood events. As 
the FMZ is designed to contain a 5% to 2.5% AEP event above 
FSL, any event above this will cause spilling to downstream 
areas, albeit at a lower level. During this scenario there is an 
opportunity to increase the rate of discharge from the FMZ at 
a higher rate than for minor flood releases without increasing 
the extent of downstream flooding (that is, piggyback 
releases). This can typically occur for the first two days before 
the FMZ discharge rate would then be reduced to the same 
rate as for minor flood releases (that is, 1,150 m3 /s).  
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For all events, the dam raising will cause a substantial reduction in the 
flow rate of spills over the dam. This will reduce flood levels and delay 
the downstream peak.  

The extent and duration of inundation is important to defining 
potential impacts on environmental values…The Warragamba Dam 
Raising is expected to temporarily increase the existing impoundment 
area within the upstream reservoir from approximately 75 km2 to up 
to 94 km2. 
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