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Item: 01 

Subject: ACKNOWLEDGEMENT OF COUNTRY 

 
"I acknowledge that we are gathered on Birpai Land. I pay respect to the Birpai 
Elders both past and present. I also extend that respect to all other Aboriginal 
and Torres Strait Islander people present." 
 
 

Item: 02 

Subject: APOLOGIES 

 
RECOMMENDATION 

That the apologies received be accepted. 
 
 

Item: 03 

Subject: CONFIRMATION OF PREVIOUS MINUTES 

RECOMMENDATION 

That the Minutes of the Coast, Estuary & Floodplain Advisory Sub-Committee 
Meeting held on 31 July 2018 be confirmed. 
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Coast, Estuary & Floodplain Advisory 

Sub-Committee Meeting 
 31/07/2018 
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PRESENT 
 
Members:  

Councillor Mike Cusato (Chair) 
Bob Jolly (Community Rep. - Lake Cathie) 
Kingsley Searle (Oyster Industry & Community Rep. – North Shore) 
Laurie Lardner (Community Rep.) 
Tony Troup (Oyster Industry) 
 
Staff: 
 
Melissa Watkins (PMHC) 
Maria Doherty (PMHC) 
Gordon Cameron (PMHC) 
Blayne West (PMHC) 
Jesse Dick (PMHC) 
 
Agencies: 
 
Tina Clemens (DPI Lands) 
Scott Anderson (DPI - Fisheries) 
Michael Northam (DPI - Fisheries) 
John Schmidt (Office of Environment & Heritage) 
Nicholas Denshire (Office of Environment & Heritage) 
Andre Uljee (Maritime Division - RMS) 
Maria Frazer (State Emergency Services) 
Paul Burg (State Emergency Services) 
 
Other Attendees: 
 
Dr Matthew Taylor (DPI Fisheries) 
Kylie Russell (DPI Fisheries) 
Monique Retallick (WMAwater) 
Mikayla Ward (WMAwater) 
 
 
 

The meeting opened at 1:00pm. 

 
 

01 ACKNOWLEDGEMENT OF COUNTRY 

The Acknowledgement of Country was delivered. 
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02 APOLOGIES 

CONSENSUS: 

That the apologies from Alan MacIntyre (Community Rep.)  and Shaun Kerrigan (National 
Parks Wildlife Service) be accepted. 
 
 

03 CONFIRMATION OF MINUTES  

CONSENSUS: 

That the Minutes of the Coast, Estuary & Floodplain Advisory Sub-Committee Meeting held 
on 30 March 2017 be confirmed. 
 
 

04 DISCLOSURES OF INTEREST 
 

There were no disclosures of interest presented. 
 
 

05 BUSINESS ARISING FROM PREVIOUS MINUTES 

Camden Haven Prawn Study: 

Dr Matt Taylor & Kylie Russell (DPI – Fisheries) provided the committee with a  
presentation to discuss preliminary results of the Camden Haven Prawn Study. The 
presentation was well received by the committee who thanked Matt & Kylie for their 
presentation. When available, the final report will be provided to PMHC for circulation to 
committee members. 

Preliminary findings seem to indicate issues with pH and aluminium levels within the 
catchment and that there was a significant decline in the diversity and extent of seagrass in 
Queens Lake. 

PMHC and DPI – Fisheries to discuss potential opportunities to install data loggers within 
the Camden Haven catchment, possibly as part of the next round of Ecohealth monitoring.  

 

Seagrass Mapping:  

Dr Matt Taylor confirmed that the Seagrass Mapping results are available and will form part 
of the final Camden Haven Prawn Study report. 
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06 WRIGHTS CREEK FLOOD STUDY UPDATE - DRAFT REPORT 

Monique Retallick & Mikayla Ward (WMAwater) provided a detailed presentation on the 
report. The presentation was well received by the committee. 

Gordon Cameron discussed the next stage of the project after the flood study (ie. The 
management study). Potential to create a special working group to discuss possible 
options to resolve issues within the catchment. 

Councillor Mike Cusato encouraged committee members to make a submission on the 
Wrights Creek Flood Study Update. 

 

CONSENSUS: 

That it be a recommendation to Council that the draft Wrights Creek Flood Study Update 
(2018) be placed on public exhibition for six weeks. 
 
 

07 IMPLEMENTATION UPDATE ON FLOODPLAIN RISK, ESTUARY AND 
COASTAL ZONE MANAGEMENT PLAN PROJECTS 

There was general discussion on various actions listed in the report. 

Maia Frazer (SES) advised that action item 11 from the Hastings River Floodplain 
Management Plan needed revision. PMHC staff to liaise with SES representatives to clarify 
the status of action item 11 prior to the next meeting. 

 

CONSENSUS: 

That the Committee note the report. 
 
 

08 UPDATE OF BIODIVERSITY STRATEGY AND ECOHEALTH MONITORING 

Blayne West provided an overview of the Biodiversity Strategy & Ecohealth Monitoring. 
The results of the Ecohealth Monitoring are available online and can be found on the 
PMHC website at: 
http://www.pmhc.nsw.gov.au/Services/Environment/Waterways/Protecting-our-
rivers/Looking-after-our-local-rivers-and-estuaries 

Councillor Mike Cusato encouraged committee members to make a submission on the 
biodiversity strategy. 

 

CONSENSUS: 

That the Committee note the report. 

http://www.pmhc.nsw.gov.au/Services/Environment/Waterways/Protecting-our-rivers/Looking-after-our-local-rivers-and-estuaries
http://www.pmhc.nsw.gov.au/Services/Environment/Waterways/Protecting-our-rivers/Looking-after-our-local-rivers-and-estuaries
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09 ACTIVE COAST, ESTUARY & FLOODPLAIN PROJECTS STATUS UPDATE 

Gordon Cameron provided an overview of the current active coast, estuary & floodplain 
projects. 

 

CONSENSUS: 

That the Committee note the status of the active Coast, Estuary and Floodplain projects. 
 
 

10 RECENT LEGISLATION REFORMS 

Jesse Dick provided an overview of the recent legislation changes that relate to the 
functions of the committee. 

Tina Clemens (DPI Lands) provided additional information regarding the Crown Land 
Management Act changes. 

John Schmidt (OEH) provided additional information regarding the works that Council can 
undertake without a certified Coastal Management Plan (CMP). 

Councillor Mike Cusato noted the impact that these changes may have on Local 
Government. 

 

CONSENSUS: 

That the Committee note the report. 
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11 GENERAL BUSINESS 

 
 

11.01 FLOOR LEVEL DATA 

Maria Frazer (SES) questioned whether Council held any floor level data that was freely 
available for use by the SES.  

PMHC staff confirmed that whilst some floor level data did indeed exist, it was spread 
across multiple flood studies, each of a differing age and was not readily obtainable without 
undertaking a data request from the consultants who undertook the original study. 
 
  
 

The meeting closed at 3:10pm. 
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Item: 04 

Subject: DISCLOSURES OF INTEREST 

 

RECOMMENDATION 
 
That Disclosures of Interest be presented 
 

DISCLOSURE OF INTEREST DECLARATION 
 
 
Name of Meeting: ……………………………………………………………………….. 
 
Meeting Date: ……………………………………………………………………….. 
 
Item Number: ……………………………………………………………………….. 
 
Subject:  ……………………………………………………………………….. 
  …………………………………………………….……………...….. 
 
 
I, ..................................................................................... declare the following interest: 
 
 

 Pecuniary: 
 Take no part in the consideration and voting and be out of sight of the 

meeting. 
 
 

 Non-Pecuniary - Significant Interest: 
 Take no part in the consideration and voting and be out of sight of the 

meeting. 
 

 Non-Pecuniary - Less than Significant Interest: 
 May participate in consideration and voting. 
 
 
For the reason that:  .................................................................................................... 
 
....................................................................................................................................... 
 
Name:  ……………………………………………………. 
 
Signed:  .........................................................................  Date:  .................................. 
 
 
(Further explanation is provided on the next page) 
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Further Explanation 
(Local Government Act and Code of Conduct) 

 
A conflict of interest exists where a reasonable and informed person would perceive that a Council 
official could be influenced by a private interest when carrying out their public duty. Interests can 
be of two types: pecuniary or non-pecuniary. 
 
All interests, whether pecuniary or non-pecuniary are required to be fully disclosed and in writing. 
 

Pecuniary Interest 
 
A pecuniary interest is an interest that a Council official has in a matter because of a reasonable 
likelihood or expectation of appreciable financial gain or loss to the Council official. (section 442) 
 
A Council official will also be taken to have a pecuniary interest in a matter if that Council official’s 
spouse or de facto partner or a relative of the Council official or a partner or employer of the 
Council official, or a company or other body of which the Council official, or a nominee, partner or 
employer of the Council official is a member, has a pecuniary interest in the matter. (section 443) 
 
The Council official must not take part in the consideration or voting on the matter and leave and 
be out of sight of the meeting.  The Council official must not be present at, or  in sight of, the 
meeting of the Council at any time during which the matter is being considered or discussed, or at 
any time during which the council is voting on any question in relation to the matter.  (section 451) 
 

Non-Pecuniary 
 
A non-pecuniary interest is an interest that is private or personal that the Council official has that 
does not amount to a pecuniary interest as defined in the Act.  
 
Non-pecuniary interests commonly arise out of family, or personal relationships, or involvement in 
sporting, social or other cultural groups and associations and may include an interest of a financial 
nature. 
 
The political views of a Councillor do not constitute a private interest. 
 
The management of a non-pecuniary interest will depend on whether or not it is significant. 
 

Non Pecuniary – Significant Interest 
As a general rule, a non-pecuniary conflict of interest will be significant where a matter does not 
raise a pecuniary interest, but it involves: 

(a) A relationship between a Council official and another person that is particularly close, for 
example, parent, grandparent, brother, sister, uncle, aunt, nephew, niece, lineal 
descendant or adopted child of the Council official or of the Council official’s spouse, 
current or former spouse or partner, de facto or other person living in the same household. 

(b) Other relationships that are particularly close, such as friendships and business 
relationships. Closeness is defined by the nature of the friendship or business 
relationship, the frequency of contact and the duration of the friendship or relationship. 

(c) An affiliation between a Council official an organisation, sporting body, club, corporation or 
association that is particularly strong. 

 
If a Council official declares a non-pecuniary significant interest it must be managed in one of two 
ways: 

1. Remove the source of the conflict, by relinquishing or divesting the interest that creates 
the conflict, or reallocating the conflicting duties to another Council official. 

2. Have no involvement in the matter, by taking no part in the consideration or voting on the 
matter and leave and be out of sight of the meeting, as if the provisions in section 451(2) 
apply. 

 

Non Pecuniary – Less than Significant Interest 
If a Council official has declared a non-pecuniary less than significant interest and it does not 
require further action, they must provide an explanation of why they consider that the conflict does 
not require further action in the circumstances.  
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SPECIAL DISCLOSURE OF PECUNIARY INTEREST DECLARATION 
 
 
By 
[insert full name of councillor] 

 

 
In the matter of 
[insert name of environmental 
planning instrument] 

 

 
Which is to be considered 
at a meeting of the 
[insert name of meeting] 

 

 
Held on 
[insert date of meeting] 

 

 
PECUNIARY INTEREST 
 
 
Address of land in which councillor or an  
associated person, company or body has a 
proprietary interest (the identified land)i 

 

 
Relationship of identified land to councillor 
[Tick or cross one box.] 

 
Councillor has interest in the land (e.g. is 

owner or has other interest arising out of a 
mortgage, lease trust, option or contract, or 
otherwise). 
 

Associated person of councillor has 
interest in the land. 
 

Associated company or body of councillor 
has interest in the land. 

 
MATTER GIVING RISE TO PECUNIARY INTEREST 
 
 
Nature of land that is subject to a change 
in zone/planning control by proposed 
LEP (the subject land iii 
[Tick or cross one box] 

 
The identified land. 

 
Land that adjoins or is adjacent to or is in 

proximity to the identified land. 
Current zone/planning control  
[Insert name of current planning instrument 
and identify relevant zone/planning control 
applying to the subject land] 

 

Proposed change of zone/planning control 
[Insert name of proposed LEP and identify 
proposed change of zone/planning control 
applying to the subject land] 

 

Effect of proposed change of zone/planning 
control on councillor 
[Tick or cross one box] 

 
Appreciable financial gain. 

 
Appreciable financial loss. 

 
 
 

Councillor’s Name:  ………………………………………… 

 

Councillor’s Signature:  ……………………………….   Date:  ……………….. 
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Important Information 
 
This information is being collected for the purpose of making a special disclosure of 
pecuniary interests under sections 451 (4) and (5) of the Local Government Act 
1993.  You must not make a special disclosure that you know or ought reasonably to 
know is false or misleading in a material particular.  Complaints made about 
contraventions of these requirements may be referred by the Director-General to the 
Local Government Pecuniary Interest and Disciplinary Tribunal. 
 
This form must be completed by you before the commencement of the council or 
council committee meeting in respect of which the special disclosure is being made.   
The completed form must be tabled at the meeting.  Everyone is entitled to inspect it.  
The special disclosure must be recorded in the minutes of the meeting. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i.   Section 443 (1) of the Local Government Act 1993 provides that you may have a pecuniary interest in a matter 
because of the pecuniary interest of your spouse or your de facto partner or your relativeiv or because your business 
partner or employer has a pecuniary interest. You may also have a pecuniary interest in a matter because you, your 
nominee, your business partner or your employer is a member of a company or other body that has a pecuniary 
interest in the matter. 
ii.  Section 442 of the Local Government Act 1993 provides that a pecuniary interest is an interest that a person has 
in a matter because of a reasonable likelihood or expectation of appreciable financial gain or loss to the person. A 
person does not have a pecuniary interest in a matter if the interest is so remote or insignificant that it could not 
reasonably be regarded as likely to influence any decision the person might make in relation to the matter or if the 
interest is of a kind specified in section 448 of that Act (for example, an interest as an elector or as a ratepayer or 
person liable to pay a charge). 
iii.   A pecuniary interest may arise by way of a change of permissible use of land adjoining, adjacent to or in 
proximity to land in which a councillor or a person, company or body referred to in section 443 (1) (b) or (c) of the 
Local Government Act 1993 has a proprietary interest.. 
iv.   Relative is defined by the Local Government Act 1993 as meaning your, your spouse’s or your de facto partner’s 
parent, grandparent, brother, sister, uncle, aunt, nephew, niece, lineal descendant or adopted child and the spouse or 
de facto partner of any of those persons. 
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Item: 05 

Subject: BUSINESS ARISING FROM PREVIOUS MINUTES 

 
Nil. 
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Item: 06 
 
Subject: HIBBARD PRECINCT FLOOD STUDY - DRAFT REPORT 

Presented by: Development and Environment, Melissa Watkins 
 

 
 
 

 

RECOMMENDATION 
 
That the Committee recommend to Council, that the draft Hibbard Precinct 
Flood Study (2019) be placed on public exhibition for not less than 28 days. 
 

 
Background 
 
In late 2016 Council engaged Advisian to prepare a Floodplain Management Plan for 
the Hibbard Precinct. Part of the Floodplain Management Plan is to determine the 
nature and extent of the flooding in this area, ie preparation of a Flood Study. 
 
The primary goal of the Hibbard Precinct Flood Study is to define the extent of the 
floodway at a local scale, as well as to undertake a detailed investigation to assess 
options for maintaining the floodway into the future and for mitigating impacts 
associated with its adoption on affected landowners. 
 
Accordingly, the existing two-dimensional RMA-2 hydraulic model (last modified for 
the Hastings River Flood Study Update 2018) was further refined to incorporate 
additional topographic detail and physical features across the Hibbard Precinct. The 
upgraded flood model was used to confirm the importance of the floodway and will be 
used to assess options for maintaining the flood function of this area of the floodplain 
when the stage 2 (options) assessment commences.  
 
This report documents the findings from the stage 1 (Flood Study) investigations. 
 
Discussion 
 
The development of Floodplain Management Plans follow guidelines established in 
the NSW Government’s Floodplain Development Manual (2005). The manual outlines 
the steps involved in the process, and the activities required to develop a Floodplain 
Management Plan in flood affected areas. The Floodplain Risk Management process 
involves the following stages: 
 
STAGE  DESCRIPTION 

1. Flood Study Determines the nature and extent of the flood 
problem. 

2. Floodplain Risk Management Study Evaluates management options for the 
floodplain in respect of both existing and 
proposed developments. 

3. Floodplain Risk Management Plan  Involves formal adoption by Council of a plan 
of management for the floodplain. 

4. Implementation of Plan  Results in construction of flood mitigation 
works to protect existing development and the 
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application of environmental and planning 
controls to ensure that new development is 
compatible with the hazard. 

Advisian have commenced Stage 1 (Flood Study) and have updated the previous 
flood modelling that was completed as part of the Hastings River Flood Study (2006), 
the Hastings River Floodplain Risk Management Study (2012) and the Hastings 
River Flood Study (2018). 
 
The Hastings River Floodplain Risk Management Study (2012) and the Hastings River 
Flood Study (2018) defines flood behaviour and quantifies the flood characteristics 
within the Hibbard Precinct (along with the remainder of the Hastings River catchment). 
This information is presently used to assist development assessment and provides 
baseline flood data that is relied upon for development within the Hibbard precinct. 
 
The Hibbard Precinct Flood Study updates the previous Hastings River Floodplain 
Risk Management Study (2012) and the Hastings River Flood Study (2018) and 
provides Council with a suitable platform for undertaking the next steps in the 
Floodplain Risk Management process.  
 
Updated Model 
 
The RMA-2 model developed for the Updated Hastings River Flood Study (2018) 
was used as the base model for the Hibbard Precinct investigations. As the model 
had been developed and used for regional scale investigations, it was refined for the 
local scale investigations.  More detailed topographic data was collected to assist 
with the local scale definition of topography and key physical features. This included 
Light Detection and Ranging (LiDAR) survey, spot elevations of hydraulic controls 
such as road and fence (brick and concrete only) crest heights, creek cross-sections 
and details of bridge and culvert crossings.  The refinements in the vicinity of the 
Hibbard Precinct led to an increase in the total number of nodes and elements in the 
model from 49,300 and 57,800 to 64,150 and 77,700, respectively. This represents 
an increase in the number of nodes and elements of more than 30%, all of which 
were incorporated only in the vicinity of Hibbard. Refer to Figure 1 below. 
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Figure 1: Updated RMA-2 Model Mesh 

 

Calibration to 2013 flood event 
 
Calibration and verification of any hydraulic flood model is an important step in the 
model development process. If an acceptable calibration of the model to recorded 
events can be achieved, it ensures the reliability of the results of design flood 
simulations. 
 
The 2013 flood was an event of significance to the local community and thus, data 
was gathered during the consultation process which included the location and height 
that floodwaters reached at the peak of the event. Following discussions with 
residents, a surveyor was commissioned to collect elevations for four flood marks 
identified as representative peak levels for the February 2013 at Hibbard.  
 
Flood levels predicted by the updated RMA-2 model for the February 2013 event are 
considered to match reasonably well to the recorded data. 
 
Previous Floodway Assessment 
 
The floodway corridor determined as part of the Hastings River FRMS (2012) was 
delineated based on a review of predicted flood behaviour and then tested and 
further refined by encroachment modelling. Refer to Figure 2 below. Because the 
2012 modelling relied on the broad scale flood model developed as part of the lower 
Hastings River Flood Study (2006) there existed limitations in the amount of local 
scale detail that could be taken into consideration.   
 
In recognition of this, a Development Moratorium was imposed which restricted fill 
and development west of Boundary Street until such time that the refined Hibbard 
Floodway Investigation had been completed.  
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Figure 2: Currently Adopted Hydraulic Category Mapping (as per Hastings River FRMS 2012). 

 
 
The following provisions are contained within Council’s adopted Flood Policy (2018) 
with the controls stemming from the Council imposed Development Moratorium: 



 No filling of land is permitted west of Boundary Street until the Hibbard 
Precinct Floodway Refinement Study has been undertaken. Refer to Ordinary 
Council Meeting 17 February 2010, Item 06.1).  

 Development (excluding filling) must be limited to areas outside the 
provisional Floodway area as shown on Figure 2; and  

 All development within the Hibbard (West) Precinct must be accompanied by 
a Flood Risk Assessment and Flood Impact Assessment.  

 
Refined Floodway Assessment 
 
As discussed above, the floodway corridor was identified using a broad scale flood 
model developed as part of the lower Hastings River Flood Study (2006) there 
existed limitations in the amount of local scale detail that could be taken into 
Consideration. However it is well recognised that this local detail is especially 
important in urbanised areas such as Hibbard where floodwaters can be obstructed 
and/or re-directed by hydraulic controls such as buildings, fences and road 
embankments. These localised features have now been incorporated into the 
Hibbard Precinct flood model with the refined model used to re-simulate design flood 
conditions.  
 
With this new information available a reassessment of the floodway corridor was 
undertaken by applying a two stage analysis. Stage 1 involved a preliminary 
floodway analysis and stage 2 involved an encroachment/blockage testing analysis. 
 
Stage 1 analysis 
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The Stage 1 analysis involved a detailed review of the flood modelling results that 
were generated using the Hibbard Precinct RMA-2 model. 
 
The analysis involved identifying those parts of the floodplain across which velocities, 
depths and the velocity-depth product were ‘locally’ high and indicative of an area 
with high hydraulic importance and/or an area conveying a significant amount of the 
flow occurring ‘locally’. The emphasis on ‘locally’ is included to reinforce that 
floodway runners can be formed away from and separate to the greater floodplain. 
This scenario of a flood runner is considered applicable to the Hibbard Precinct with 
floodwaters arriving overland from the west and not from flows leaving the Hastings 
River located immediately north of the Precinct. 
 
Through the Stage 1 analysis a ‘preliminary’ floodway extent was determined through 
Hibbard. The Stage 1 floodway corridor includes a main floodway arm that crosses 
Tuffins Lane before turning towards the north to cross Hastings River Drive. Before 
crossing Hastings River Drive the floodway arm splits into two branches which flow to 
the east and west of the Riverside Resort and the brick fence that exists along its 
frontage. 
 
A secondary floodway arm that starts immediately east and downstream of Tuffins 
Lane conveys floodwaters through the Ultiqa Village Resort and along the narrow 
canal and creek system. These floodway arms combine upstream of Hastings River 
Drive. Refer to Figure 3 below. 
 

 
Figure 3: Stage 1 Floodway Analysis Results. 

 
Stage 2 analysis 
The Stage 2 analysis involved encroachment/blockage modelling of the Stage 1 
floodway corridor to assess whether the corridor was sufficiently sized to ensure local 
flows could be conveyed without causing flood level increases of greater than 
100mm. The threshold of 100mm is widely used in floodplain management and is 
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referenced in OEHs guideline document, Floodplain Risk Management Guideline – 

Floodway Definition (2007). 
 
Five encroachment scenarios were tested by gradually increasing the encroachment 
extent. This approach was adopted in lieu of simply running one scenario for the 
whole floodway extent and was use to better understand any impacts at the 
upstream limit of testing that may influence impacts downstream. 
 
The Stage 2 blockage testing showed that the initial Stage 1 floodway corridor is 
likely to lead to flood level increases locally of up to 100mm. Blockage of the eastern 
floodway arm is predicted to cause flood levels to increase locally by up to 120mm 
which is above the threshold target and therefore indicates blockage of a floodway. 
Refer to Figures 4 & 5 below. 
 

 
Figure 4: Stage 2 Floodway Blockage Analysis Results (Scenario 6 shown). 
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Figure 5: Close-up of Stage 2 Floodway Blockage Analysis Results (Scenario 6 shown). 

 
Flood levels are predicted to reach up to 50mm further upstream of the two floodway 
arms, however this increase is limited by the large flood storage area to the south-
west of Hibbard. 
 
Based on the results of the Stage 2 encroachment modelling it is proposed that the 
floodway corridor delineated through the Stage 1 analysis be adopted for the Hibbard 
Precinct. Refer to Figure 6 below. 
 



AGENDA COAST, ESTUARY & FLOODPLAIN ADVISORY SUB-
COMMITTEE 28/03/2019 

Item 06 

Page 23 

 
Figure 6: Proposed Hydraulic Category Mapping to be adopted. 

 
Conclusion 
 
This Flood Study refines the Hastings River Flood Study Update (2018) model with 
more detailed local data of the floodplain within the Hibbard Precinct.  
 
The updated hydraulic model has been calibrated to historical floods confirming its 
ability to reproduce historical flood behaviour on the catchment.   
 
The updated flood study was used in a two stage approach to define the floodway 
corridor through the Hibbard precinct. The updated flood study also provides Council 
with a suitable platform for undertaking the subsequent stages of the Floodplain 
Management process, flood planning, and development of flood risk management 
strategies for the study area. 
 
The Hibbard Precinct Flood Study (2019) is recommended to be placed on public 
exhibition. 
 

Attachments 
 
1View. Hibbard Precinct Flood Study - Final Draft (Rev B)  
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Item: 07 
 
Subject: NORTH BROTHER LOCAL CATCHMENTS FLOOD STUDY - DRAFT 

REPORT 

Presented by: Development and Environment, Melissa Watkins 
 

 
 
 

 

RECOMMENDATION 
 
That the Committee recommend to Council that the draft North Brother Local 
Catchments Flood Study (2019) be placed on public exhibition. 
 

 
Background 
 
Following the receipt of grant funding during late 2016 from the NSW Floodplain 
Management Program managed by the Office of Environment and Heritage (OEH), 
Jacobs Pty Ltd has been engaged by Port Macquarie – Hastings Council (PMHC) to 
undertake the North Brother Local Catchments Flood Study and Floodplain Risk 
Management Study and Plan for the North Brother local catchment area. 
 
The North Brother Local Catchments Flood Study was conceived following a desire 
to quantify and sequentially address the range of ongoing local overland stormwater 
flooding issues experienced within the catchment that were occurring as a result of 
prior development planning. 
 
Development within the catchment has been occurring from the early 1900's through 
to the present day with the majority of development having occurred between 
1970-2000. The construction of associated drainage infrastructure also primarily 
dated from this time, with the result being that the majority of watercourses stemming 
from the upstream slopes of the North Brother Mountain were historically either built 
over, filled, redirected, piped or crossed by road embankments, often resulting in 
urban development occurring in extremely unsuitable locations. 
 
Localised flooding occurs within the catchments on a frequent bases to varying 
degrees and commonly leads to damage to properties and infrastructure. 
 
Whilst PMHC is aware of numerous stormwater overland flooding issues within the 
catchment, a holistic catchment wide approach to the identification and assessment 
of those issues is required to ensure that remedial actions and funding for those 
actions is prioritised appropriately based on an assessment of catchment wide risks.  
  
Study Area 
 
The study area includes parts of the villages of Kew, Lakewood, West Haven, 
Laurieton and Deauville which are situated at the foot of North Brother Mountain. The 
study area is shown in Figure 1 below and generally comprises the northern and 
eastern faces of the North Brother Mountain and the associated urban areas 
between the foot of the mountain and the adjoining receiving waters. 
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Figure 1 – Study catchment area 

 
The study area has an approximate area of 1,852.2 Ha, with the North Brother 
Mountain extending to a height of 490 meters, dominating the landscape. 
 
The upper reaches of the study area are predominantly the Dooragan National Park, 
containing the North Brother Mountain itself, below which is situated the Laurieton 
CBD, various vegetated natural gullies and flow paths as well as significant 
established low and medium density residential, caravan parks and holiday 
accommodation precincts. 
 
From the North Brother Mountain, stems a number of small, steep and unnamed 
local catchments which discharge to one of the many waterways surrounding the 
mountain. 
 
The relatively short flow path between the foot of the North Brother Mountain and the 
adjoining downstream receiving waters mean that stormwater flows are 
characteristically high energy and fast flowing. 
 
Urban development at the foot of the North Brother Mountain is typically bounded by 
diversion drains and natural gullies which direct the large volumes of stormwater 
runoff safely around developed lands and into the downstream waterways. There are 
a number of locations where flows are captured and conveyed via a traditional pit 
and piped drainage system through the downstream urban areas. 
 
The North Brother Local Catchments Flood Study 
 
The development of Floodplain Management Plans follow guidelines established in 
the NSW Government’s Floodplain Development Manual (2005). The manual 
outlines the steps involved in the process, and the activities required to develop a 
Floodplain Management Plan in flood affected areas. 
 
The Floodplain Risk Management process involves the following stages: 
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STAGE  DESCRIPTION 

1. Flood Study Determines the nature and extent of the flood 
problem. 

2. Floodplain Risk Management Study Evaluates management options for the 
floodplain in respect of both existing and 
proposed developments. 

3. Floodplain Risk Management Plan  Involves formal adoption by Council of a plan 
of management for the floodplain. 

4. Implementation of Plan  Results in construction of flood mitigation 
works to protect existing development and the 
application of environmental and planning 
controls to ensure that new development is 
compatible with the hazard. 

 
This report details the results of the first phase of this project, being the completion of 
the draft North Brother Local Catchment Flood Study. 
 
Pending the endorsement of the Coast, Estuary and Floodplain Advisory Sub-
Committee, it is proposed to report the draft study to Council and for the study to be 
placed on public exhibition, prior to future adoption and progression to the Floodplain 
Risk Management Study phase of the project. 
 
The draft North Brother Local Catchments Flood Study is the culmination of 
significant data collection and analysis, community consultation, survey, analysis and 
hydraulic modelling and serves to define the flood behaviour within the catchment. 
 
Design flood events including the 20% and 5%, 2%, 1% and 0.5% AEP and the 
Probable Maximum Flood (PMF) have been modelled. In this regard, the 20% event 
has been added to the suite of events historically modelled  for riverine type flooding 
(Hastings and Camden Haven Rivers) on the basis that many of the issues within the 
catchment will require a solution (at least in part) involving an upgraded local 
stormwater drainage system. PMHCs AUSPEC Standards required that stormwater 
drainage systems in residential areas typically achieve compliance with the 
‘Major/Minor’ drainage principals of Australian Rainfall and Runoff 2016 (ARR 2016), 
whereby the piped drainage system conveys storm flows generated by a 5% AEP 
event, and larger flows are conveyed safely within the road reserve or other 
designated flow paths. 
 
In addition to the above, flood behaviour was estimated for a climate change 
scenario comprising the 1% AEP plus 10% increase in rainfall plus 0.9m sea level 
rise. The climate change scenario modelled for this study again differed to the 
methodology adapted by PMHC for riverine flood study. In this regard, whereas the 
Camden Haven River Flood Study adopted a climate change scenario of a 10% 
increase in rainfall intensity coupled with a tail-water equivalent to the 1% flood level 
plus 900mm sea level rise, it was felt that this approach would be not reflect the 
specific North Brother Mountain catchment conditions. 
 
The likelihood of coincident flooding within the two catchments is considered low 
based on differing times of concentration and the type of flooding being assessed by 
each study is also different – with the Camden Haven River Study investigating and 
assessing riverine flood flows, whereas the North Brother Local Catchments Flood 
Study is assessing the risks associated with short duration flash flooding type events 
offering within the local catchment only.  
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Further, with the Camden Haven River climate change flood levels being around 3 
– 4m AHD, these levels resulted in the inundation of many low lying areas in the 
catchment. This resulted in the modelling not identifying the risks of localised flash 
flooding in those low lying areas.  

Consequently, a lower tail-water level equal to an ocean storm surge of 2.1m AHD 
(20yr Camden Haven river), plus 0.9m sea level rise and no coinciding river 
flooding was adopted for the draft North Brother Local Catchments Flood Study.  

Flood mapping of depth and flow velocity was undertaken for all event AEPs. 

The draft North Brother Local Catchments Flood Study clearly highlights the extent of 
the existing local overland stormwater flood issues and highlights those areas where 
the greatest flood risks are likely to occur. 
 
Following future adoption, the study will form the basis of the future North Brother 
Floodplain Risk Management Study and Plan. 
 
The general approach and methodology employed in preparing the draft North 
Brother Local Catchments Flood Study is as follows: 
 
Compilation of available information 
A range of data was obtained by Jacobs in July/August 2017 and is summarised in 
Table 3-1 of the attached report. Data collection generally included: 

 Copies of numerous previously completed stormwater and flood studies in the 
catchment, 

 Historic rainfall data obtained from within the catchment as obtained by 
PMHC,  

 Daily rainfall data for five stations in the vicinity of the study area from the 
BoM, 

 Topographic mapping of the catchment, 

 LiDAR data for the study area, 

 Detailed design plans for all existing subdivisions and infrastructure, 

 Records of historic customer requests, photographs and information 
pertaining to local flooding events, 

 Relevant GIS mapping data including stormwater and drainage infrastructure 

 Aerial photography (current and historic), 

 Relevant council policies (including Flood Policy 2015), 
 
Site inspections were undertaken on 27 July 2017 to gain a detailed understanding of 
the catchment characteristics, the nature of existing development and hydraulic 
conditions (including flow patterns, drainage arrangements, hydraulic features etc.) in 
known flood problem areas, and likely flood risk. 
 
Data gap analysis 
A data analysis and gap analysis was undertaken to assess the adequacy of existing 
information and to determine the suitability of the information for use in completing 
the Flood Study. This analysis identified the need for more detailed topographic data 
in many locations to assist with the local scale definition of topography and key 
physical features. 
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In particular, the LiDAR data set was reviewed for key drainage areas, and it was 
observed that in areas with a thick tree canopy or in-channel vegetation there was 
generally a low density of data points as shown in Figure 2 below. 
 
This data analysis led to the preparation of a detailed site survey plan to capture 
missing data and ensured that sufficient information was available to accurately 
represent existing hydraulic controls such as open drains, diversion mounds, creek 
cross-sections and details of bridge and culvert crossings. 

 
Figure 2 – Example of sparse LiDAR ground points  

 
In addition to topographical features, the availability of historic rainfall data was also 
reviewed. Historic daily rainfall data was obtained from the Bureau of Meteorology’s 
(BOM) website. Data from five sites in the vicinity of North Brother Mountain was 
obtained and is summarised in Figure 3 below. All five sites are located at or below 
55m AHD and the sites are unlikely to represent rainfall on the 490m high North 
Brother Mountain due to orographic effects. 
 

 



AGENDA COAST, ESTUARY & FLOODPLAIN ADVISORY SUB-
COMMITTEE 28/03/2019 

Item 07 

Page 161 

Figure 3 – BoM Rainfall Gauges 

 
Pluviograph data for specific historic storm events was obtained for model calibration. 
Pluviograph data is available from PMHC-operated sewage treatment plants (STP) 
and sewer pumping stations (SPS), with the closest and most relevant gauge 
locations to the study area being: 

 Camden Haven SPS #1 (Wharf Street, Laurieton) 

 Camden Haven STP (Dunbogan), and 

 Kew – Kendall STP (Pacific Highway, Herons Creek). 
 
Community consultation 
Newsletters, media releases and information posted on PMHCs webpage was 
undertaken to announce the commencement and provide background on the study. 
 
Following a review of the available data and site inspections, a community survey 
was mailed out to residents with the study newsletter asking residents for information 
on previous flooding events that they experienced in the study area. 
 
A total of 302 responses were received. The responses assisted the project team in 
identifying the most significant flooding events in recent history which would be 
suitable for model calibration and verification. Submissions included flood depths, 
flow patterns and durations of flooding. Residents also submitted photographs and 
videos of flooding during the events. 
 
The survey identified numerous flooding events over the past 20 years with no 
particular standout events. The March 2013 event was reported in six responses, 
while the April 2008 event, which resulted in the most intense rainfall for the storm 
event data available, was reported twice. The February 2002 event was reported four 
times, however sub-daily rainfall data is not available for that event. 
 
Further analysis of the rainfall events that occurred during the March 2013 and April 
2008 events indicated that those two events corresponded approximately with the 
20% AEP (5yr) and 10% AEP (10yr) events respectively. On the basis that good 
rainfall records were available for those two events, that the community had provided 
responses and records of those events, and that the timing was relatively recent, 
these two events were selected for model calibration and verification purposes.  
 
The responses and information received was utilised in both model calibration and to 
assist in assessing the completeness of the available topographic data 
 
Detailed feature survey  
Following the completion of the data review and community consultation, Jacobs 
engaged local surveying firm, Local Government Engineering Services to undertake 
detailed topographic survey of a number of features in the catchment in order to 
develop a representative digital elevation model (DEM) of the study area, focusing on 
areas where the existing data was not representative of site conditions or complete.  
 
Hydrologic Modelling 
A hydrologic model was prepared to estimate storm and flood flows for the study 
area for the historic and design rainfall storm events. 
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The hydrologic modelling adopted involved a ‘lumped catchment modelling approach’ 
for the watercourses draining off the mountain, and a direct rainfall approach for the 
more dispersed overland flow catchment areas at the foot of the mountain. 
 
In this regard, the steep and well defined gullies stemming from the North Brother 
Mountain and upstream of the urban areas at the base of the mountain were 
modelled separately to the lower catchments. 
 
This lumped hydrologic modelling was undertaken using the RAFTS hydrology 
module in the DRAINS modelling software and resulted in simplified model of the 
upper steep and forested catchments and a number of defined points of discharge for 
those upper catchments into the downstream 2D TUFLOW model. 
 
The RAFTS module is considered to be suitable for assessment of sub-catchments 
with areas up to 100 hectares and permits routing of runoff through the catchment. 
The DRAINS software is one of the few modelling packages that currently 
incorporate ARR 2016 design rainfalls and procedures. 
 
These upper catchment areas on North Brother Mountain were divided into 56 sub-
catchments which drain to the gullies and watercourses running off the mountain 
through the study area. Mapping of the sub-catchment boundaries is shown on 
Figure 4 below. These sub-catchments are natural vegetated areas and a nominal 
impervious fraction of 5% was assumed. 
 

Sub-catchment flow path slopes are steep to very steep, with catchment flow path 
slopes ranging from 15 – 70%. DRAINS/RAFTS and most other hydrologic models 
have an upper limited slope parameter value of 30%, and this is adopted for the sub-
catchments with slopes exceeding this value. It is likely that that catchment slopes 
steeper than 30% would result in faster catchment flow travel times producing higher 
peak flows, however this is able to be compensated for via model calibration and the 
adjustment of other factors such as rainfall losses, orographic rainfall scaling factor, 
blockage factors, and roughness within the model at the model calibration and 
verification phase.  
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Figure 4 – Model Sub Catchments  

 
Detailed information on the model parameters can be found in section 4 of the draft 
Flood Study. 
 
The lumped catchment model provided inputs into the downstream 2D model. 
 
Hydraulic Modelling 
A TUFLOW combined one-dimensional (1D) and two-dimensional (2D) 
hydrodynamic model was developed for this study. 
 
The TUFLOW model comprised of: 

 A 2D domain of the study area surface reflecting the catchment topography, 
with varying roughness as dictated by land use. The watercourses were in 
general modelled in 2D. Diversion drains are in 2D. 

 A 1D network of pits, pipes and culverts representing the stormwater network. 
Inflow capacities for pits were defined based on their type and size. 

 Obstructions to flow are represented as 2D objects, including existing 
buildings. 

 
The model extent covered an area of 12.6km2 and includes the foot of the North 
Brother Mountain along its western, northern and eastern sides and the adjacent 
developed lower-lying areas down to the receiving waters at Camden Haven River, 
Queens Lake and Stingray Creek. 
 
The various features in the TUFLOW model are shown on Figure 5 below: 
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Figure 5 – TUFLOW Model Configuration 

 
The topography of the catchment was represented in the model using a 2m grid. This 
level of precision in the grid was considered necessary in order to represent detailed 
flood behaviour in a fully developed catchment. Finer model grid sizes such as 1m 
grid were not considered practical given the large size and expected excessively long 
computing times. 
 
The stormwater pit and pipe network was modelled as a 1D network, coupled to the 
2D TUFLOW Model domain with building polygons identified form aerial photography 
and modelled as solid objects in the floodplain. 
 
All surfaces within the model were assigned an appropriate roughness based on 
zoning and ground cover as viewed from aerial photographs. The roughness values 
utilised were based on engineering experience and typical values used in previous 
flood studies and are considered representative of the study area. 
 
In addition to the model inflows at the upper ends of the catchments, a rainfall 
hyetograph (rainfall depth per time interval) was directly input into the TUFLOW 
model in the areas where direct rainfall applied. 
 

Model Calibration and Verification 
Rigorous model calibration of overland flood models cannot generally be carried out 
because direct measurements of overland flows and accurate measurements of flood 
levels are usually not available. Localised features may also be present which 
influence flow patterns but are not detected in the catchment-scale topographic data.  
 
Hence, overland flood models are often verified using observations of flood depths 
and flood behaviour as a way of “sanity-checking” the modelling and confirming its 
reliability. 
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This study relied mainly on observed depths of flooding during past flood events 
given by local residents. This anecdotal information was generally considered 
indicative as often only the general location of the observation was usually given, and 
approximate depths of flooding. The reported flood observations were also from 
numerous separate storm events, while the model calibration focussed on only two 
events selected based on availability and quality of observed data. However, the 
reported flood depths were still useful information for validating the general behaviour 
of flooding simulated by the flood models. 
 
The general approach involved running the hydrologic and hydraulic models and 
comparing the flood depths and flow patterns to reported observations. The model 
configuration and parameter values were adjusted as necessary with the aim of 
achieving a satisfactory fit to the observations. 
 
Flooding was reported for numerous individual storm events occurring over the last 
20 years from the community survey responses. Two historic storm events were 
selected for model calibration and verification based on the number of responses for 
each event and the magnitude of the storm event. These events included: 
 

 24 April 2008. The most intense rainfall recorded based on the available 
data. Significant number of photographs are available for this event. 

 2 March 2013. This is a relatively intense storm with the majority number of 
survey responses. 

 
Characteristics of the selected storm events are provided in Figure 6 below:  
 

 
Figure 6 – Calibration storm event characteristics 

 
The above two rainfall events were modelled for model calibration purposes and 
resulted in the refinement of a number of key modelling parameters including:  

 Rainfall losses,  

 Orographic rainfall scaling factor, 

 Blockage factors, and, 

 Roughness 
 

The Model calibration and verification report (2018) (attached) details the results of 
this process. This report was placed on public exhibition during 2018 via PMHCs 
website and a targeted mail out to those residents who had responded to the prior 
consultation survey. 
 
Two community information sessions were undertaken as part of this process. 
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Comparing the model results and observed/reported information, it is considered that 
the TUFLOW model provides a reasonable match to the observed flood behaviour in 
the historic events and is therefore considered to be suitable for the estimation of 
design flood behaviour in the study area. 

 
Estimation of Design Floods 
This flood study is based on ARR 2016 design rainfalls and procedures. Each design 
storm AEP and duration consists of an ensemble of 10 storm temporal patterns 
which define the timing and intensity of rainfall throughout a given storm event. Each 
storm in the 10 temporal pattern ensemble has an equal probability of occurring. 
 
Design rainfall data was downloaded from the BOM website, including ARR 2016 
design rainfall depths and temporal patterns relevant to the study area. 
 
Tail-water conditions were based on the OEH guidance in “Modelling the Interaction 
of Catchment Flooding and Oceanic Inundation in Coastal Waterways” (OEH, 2015). 
 
In the design flood estimation for North Brother Mountain overland flooding, local 
catchment flood events were coincided with elevated ocean water level, rather than a 
coinciding river flood event. There is considered to be a higher probability that the 
local catchment storm would coincide with a storm surge event. Local catchment 
flooding occurred sometime (0.5-2 days) before the river flooding occurred or peaked 
during the flood events of 2008 and 2013. Hence, peak river flood levels as 
coinciding tail-water conditions is considered overly conservative. 
 
The storm events modelled include the 0.2 Exceedances per Year (“EY”) (20%), 5%, 
2%, 1% and 0.5% AEP and Probable Maximum Flood (PMF) events for current 
climate conditions. The storm durations that were initially assessed include the 15 
and 30 minute and 1, 1.5, 2 and 3 hour durations for up to the 0.5% AEP events. 
 
The critical durations (those that gave the maximum flood levels) varied for the 
different AEPs. The 15, 30 and 45 minute and 1 hour durations were modelled for the 
PMF event. 
 
A climate change flood scenario was also assessed, consisting of the existing 1% 
AEP storm plus a 10% increase in rainfall intensity, combined with a 1% AEP ocean 
level with a 0.9m sea level rise. 
 
Design Flood Results 
 
1. Provisional Flood Mapping 

  
Utilising the calibrated model and design Rainfall Events, flood modelling to 
determine of peak water levels and flow velocities throughout the study area for the 
design flood events including the 20% and 5%, 2%, 1% and 0.5% AEP and the PMF 
events, plus a climate change scenario were undertaken, with mapping presented 
within Appendix E of the report. 
 
Overland flow depths on properties are typically up to 0.3m in up to the 1% AEP 
event. Depths exceed 0.5m in a number of locations in the 20% event, and exceed 
1m in the 5% and 1% AEP events. Areas of deeper flows include main flow paths 
and drainage low points in a number of roads. 
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During the PMF event, property and road flooding exceeding 0.5m depth is 
widespread, with property and road flooding of 1m depth also common. Depths of 
flooding exceeding 2m occur on approximately 20 properties in the study area. 
 
Flow velocities are swift in a number of overland flow paths through properties and 
particularly in roads. Typical flow velocities are 0.5 – 1m/s in the 20% event, and 1 – 
1.5m/s in the 1% AEP event. 
 
High flow velocities of 2 – 3m/s occur in a number of locations including roads and 
properties. These flows are likely to be highly hazardous to people and risk 
significant damage to buildings and property. 
 
Flow velocities of 3 – 4m/s are commonplace in the PMF, with some locations 
experiencing velocities over 4m/s. 
 
Overland flooding in the study area is generally a result of intense short-duration 
rainfall events. As a result, the duration of inundation of roads and built areas is 
typically short, limited to 1 – 2 hours in up to the 0.5% AEP event. 
 
Durations of inundation are likely to be up to 4 hours in the PMF event particularly in 
some flood storage locations, affecting roads including Botanic Drive and Ocean 
Drive west of Lakewood shopping centre. 
 
The change in flood levels in the 1% AEP event due to climate change were mapped 
with most areas affected by overland flow experiencing flood level increases of up to 
0.1m due to increased rainfall and reduced drainage capacity from higher tail-water 
levels caused by sea level rise. Locations along the river and lakes would be 
impacted by 0.9m increases in flood levels directly due to sea level rise, while 
adjacent areas would be impacted typically by up to 0.5m increases in flood level. 
 
Typical flood extent map excerpts from the Flood Study are copied below:  
 

 
Figure 7 – Sample flood depth mapping for Laurieton 
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2. Provisional Hazard Mapping 

  
Following the completion of the velocity and depth mapping for the design events, 
flood Hazard mapping was prepared for the 1% AEP event (current conditions) and 
for the 1% AEP event under the adopted climate change scenario (increased rainfall 
intensity by 10% and with 0.9m sea level rise). 
 
Flood hazards were assessed based on the criteria as outlined within the Australian 
Disaster Resilience Handbook 7. Managing the Floodplain: A Guide to Best Practice 
in Flood Risk Management in Australia (AIDR, 2017a) and as follows: 

 H1 – Generally safe for people, vehicles and buildings; 

 H2 – Unsafe for small vehicles; 

 H3 - Unsafe for vehicles, children and the elderly; 

 H4 - Unsafe for people and vehicles; 

 H5 - Unsafe for people and vehicles. Buildings require special engineering 
design and construction; and 

 H6 – Unsafe for people or vehicles. All buildings types considered vulnerable 
to failure. 

 

 
Figure 8 – Sample Provisional Hazard Mapping for Laurieton 

 
3. Provisional Hydraulic Categories Mapping 

  
Three flood hydraulic categories are identified in the Floodplain Development Manual 
(NSW Government, 2005). 
 
These are also defined in PMHCs Flood Policy (2015): 
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 Floodway, where significant discharge of water occurs during floods and 
blockage could cause redirection of flows. Generally characterised by 
relatively high flow rates; depths and velocities; 

 Flood storage, characterised by relatively deep areas of floodwater and low 
flow velocities. Floodplain filling of these areas can cause adverse impacts to 
flood levels in adjacent areas; and 

 Flood fringe, areas of the floodplain characterised by shallow flows at low 
velocity. 

 
For the purposes of this study, the criteria used to define the provisional hydraulic 
categories are shown in Figure 8. 
 

 
Figure 8 – Provisional Hydraulic Categories Criteria 

 
The provisional hydraulic categories mapping is presented in Appendix G of the 
report (excerpt in Figure 9 below) for both the 1% AEP design flood and for the 1% 
AEP event with climate change. The mapping is provisional and will need to be 
considered in further detail in the Floodplain Risk Management Study phase. 
 

 
Figure 9 – Sample Provisional Hydraulic Categories Mapping for Laurieton 
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Conclusions 
 
Hydrologic and hydraulic models were developed with a focus on local catchment 
and overland flooding originating from runoff from the North Brother Mountain and 
study area catchment. The modelling did not focus on mainstream flooding from the 
Camden Haven River and other waterways. 
 
The model has been calibrated to historical floods confirming its ability to reproduce 
historical flood behaviour on the catchment.   
 
The updated flood study provides PMHC with a suitable platform for undertaking the 
subsequent stages of the Floodplain Management process, flood planning, and 
development of flood risk management strategies for the study area. 
 
The draft North Brother Local Catchments Flood Study is attached for consideration. 
 

Attachments 
 
1View. Model Calibration and Verification Report 
2View. North Brother Local Catchment Flood Study (2019)  
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Item: 08 
 
Subject: LAKE CATHIE FISH KILL 

Presented by: Development and Environment, Melissa Watkins 
 

 
 
 

 

RECOMMENDATION 
 
That the Committee note the report on the Lake Cathie Fish Kill. 
 

 
Discussion 
 
On Friday 11 January 2019, Port Macquarie Hastings Council (PMHC) received a 
report of a fish kill at Lake Cathie. Approximately 20 dead fish were found (species 
were Bream and Mullett). PMHC staff and DPI Fisheries inspected the site and 
PMHC’s Environmental Laboratory conducted weekly water quality testing in the 
wake of this finding. The results received since this time shows that water quality 
indicators (eg. dissolved oxygen, pH etc) are generally good. However, temperature 
has been hovering around 30 degrees celsius and salinity has been at or above 40 
parts per thousand (ppt). 
 
On Thursday 24 January & Friday 1 March 2019, PMHC receive reports of more fish 
kills at Lake Cathie. PMHC staff inspected the lake and found evidence of dead fish, 
numbering in the hundreds (24 January) and thousands (1 March), all of which were 
very young (ie. less than 50 mm long). Refer to Figures 1 to 4. The condition and 
location of the fish suggests that those found on the 24 January and 1 March had 
been dead for some time and have ‘washed up’ on sand banks when the water levels 
drop through evaporation. Staff also spoke to a number of fishers whilst undertaking 
these inspections and they didn’t report seeing any additional dead fish around the 
lake system. 
 
As a result of the fish kills the PMHC Environmental Laboratory staff are continuing to 
conduct weekly monitoring and are now taking samples at three locations, these 
being the; Playground at Foreshore Reserve, Ocean Drive Bridge and the Perch 
Hole. The monitoring now includes algal analysis as a precaution. 
 
The PMHC Environmental Laboratory will continue weekly monitoring until further 
notice. The monitoring will include both field and laboratory analysis for greater detail. 
The results of the weekly testing are being uploaded onto Council’s website and the 
results can be found using the following link: 
 
https://www.pmhc.nsw.gov.au/Services/Environment/Waterways-and-
coastlines/Managing-our-coastline/Lake-Cathie-Management/Lake-Cathie-
laboratory-testing-results 
 
Lake Cathie Opening Strategy 
 
The Lake Cathie Opening Strategy (2001) contains several opening triggers. The 
main trigger regularly used is when the water level reaches 1.6m AHD. 

https://www.pmhc.nsw.gov.au/Services/Environment/Waterways-and-coastlines/Managing-our-coastline/Lake-Cathie-Management/Lake-Cathie-laboratory-testing-results
https://www.pmhc.nsw.gov.au/Services/Environment/Waterways-and-coastlines/Managing-our-coastline/Lake-Cathie-Management/Lake-Cathie-laboratory-testing-results
https://www.pmhc.nsw.gov.au/Services/Environment/Waterways-and-coastlines/Managing-our-coastline/Lake-Cathie-Management/Lake-Cathie-laboratory-testing-results
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However, there is another opening trigger when the water level is; less than 0.2m 
AHD and salinity is greater than 40 ppt. Refer to Figure 5 for the decision matrix flow 
chart from the opening strategy. 
 
This trigger level is taken from the Australian and New Zealand Environment and 
Conservation Council (ANZECC) guidelines and is understood to reflect the fact that 
some fish species are sensitive to high salinity levels and this level of 40 ppt is set to 
accommodate most species. However ANZECC is based on overseas research and 
may not necessarily reflect the variety of waterway systems and fish species found in 
Australia. This is likely to be why the fish kills to date have been limited to small fish 
which appear to have been trapped in pools or within very localised areas of the lake 
system (i.e. around Kenwood Drive bridge) and that the majority of larger fish are 
tolerating the high salinity levels being recorded. 
 
With the hot weather forecast to continue it is likely evaporation will lower water 
levels further and salinity concentration may increase. The BOM is predicting an 80% 
chance of exceeding median temperatures and only a 45% chance of exceeding 
median rainfall from February to April.  
 
Since early January the water levels have dropped approx. 100 - 150mm per week, 
however in the past few weeks the water levels have stabilised due to seawater 
washing over the berm during high tides and intermittent rain showers. 
 
At the time of writing this report the current water level is 0.0m AHD and salinity is 
greater than 40 ppt, therefore a lake opening is still triggered. 
 
Options and risks 
 
There are two management options available for Council.  
 

I. Open Lake Cathie artificially, or 
II. Do not open Lake Cathie and continue water quality monitoring. 

 
Opening the lake 
Even though a lake opening trigger has effectively been reached, there are 
significant risks with opening the lake at this time. 

 If the lake is opened it is highly likely it will close quickly. With low water levels 
there will be insufficient hydraulic head to ‘blow open’ the channel that is 
excavated.  

 There will likely be migration of sand into the lower estuary as a result of the 
opening bringing water into the system, rather than taking it out. This may infill 
the recently dredged area in front of foreshore reserve reducing longer term 
recreational amenity of this location.  

 An opening may lower salinity levels and water temperatures in the short term 
but there is a risk if the lake closes quickly there may be insufficient flushing and 
salinity levels could increase. 

 There is still evidence of ‘red weed’ in Port Macquarie coastal waters. ‘Red weed’ 
has caused fish kills in Crowdy Harbour & Killick Creek (ie. Dissolved oxygen is 
reduced due to decaying material) and there is a risk red weed will migrate in to 
the lake when open and be trapped when the lake closes. 

 
Not opening the lake 
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Not opening the lake also comes with risks. 
 

 There is a risk that PMHC will continue to be criticised in the media and by 
the community for not opening the lake when a lake opening trigger, within an 
adopted strategy, has been reached. Albeit opening the lake would be 
contrary to the caveat requiring “optimal conditions”.  

 If hot and dry conditions persist, and temperature and salinity levels remain 
high (creating hyper-saline conditions) deaths to fish and other marine 
species may occur. With the current media attention on fish kills in the 
Menindee Lakes and the Darling River this is a particularly sensitive issue. 

 PMHC may open the lake in the near future and risk further criticism as to 
why the lake was not opened sooner. 

 
Additional information 
 
DPI Fisheries - specialist fish habitat section 
PMHC have been in contact with the Port Stevens office of DPI Fisheries to discuss 
the situation with their fish habitat specialists. DPI Fisheries provided verbal advice 
that a ‘limited impact approach’ was appropriate (ie. Do nothing and continue to 
monitor is reasonable).  
 
Statewide similarities 
The situation at Lake Cathie is certainly not unique. Due to consistent high 
temperatures, continuing low rainfall and high evaporation rates many Intermittently 
Closed and Open Lakes and Lagoons (ICOLLs) have water levels that are at 
historically low levels. Smiths Lake, south of Tuncurry is currently experiencing 
record low water levels, which is a reflection of the current climatic conditions. 
Beyond ICOLLS, there have been fish kills recorded in the Kyogle & Richmond 
Rivers, Corindi River, Crowdy Head Harbour and Bellambi Lagoon (near 
Wollongong). Each incident had differing circumstances however high water 
temperatures, low water levels/flows and low dissolved oxygen (DO) content were all 
primary drivers. NB: DO at Lake Cathie is around 100% so is not relevant in our 
case. 
 
Historical situation 
In 2003 a similar situation occurred, where the water level and salinity trigger was 
reached, however council staff were concerned about negative impacts (same risks 
as above). A recommendation was put to Council on 24 March 2003 (through the 
estuary sub-committee – 26 February 2003) that the lake not be opened due to the 
high probability low water levels would not allow sufficient flushing and reduce salinity 
levels. This recommendation was adopted by Council. 
 
Council staff’s decision to keep the lake closed 
 
Even though a lake opening trigger has effectively been reached, there are 
significant risks with opening the lake. Refer above. 
 
If not for the Lake Cathie Opening Strategy, it appears there is limited science 
supporting an opening in the current circumstances; namely: 

 There is no evidence of significant water quality issues, 

 DPI Fisheries and local fishers are not seeing significant and ongoing fish 
deaths, 
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 Specialist DPI Fisheries staff have been comfortable with PMHC continuing to 
monitor and not open the lake.  

 NP&WS staff have been comfortable with PMHC continuing to monitor and 
not open the lake.  

 
The Lake Cathie Opening Strategy indicates that when opening triggers are reached 
the lake should be opened ‘During Optimum Conditions’. Based on the above risks it 
is the view of staff that optimum conditions do not currently exist. 
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Figures 

 
Figure 1 – Dead fish from 24 January 2019 
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Figure 2 – Dead fish from 1st February 2019 
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Figure 3 - Location of dead fish from 24 January 2019 
 

 
Figure 4 - Location of dead fish from 1 March 2019 
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Figure 5 - Lake Cathie opening strategy flow chart 
 

Attachments 
 
Nil 
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Item: 09 
 
Subject: IMPACTS OF THE RECENT CLIMATE CHANGE DECISION OF 

COUNCIL ON FLOODPLAIN MANAGEMENT 

Presented by: Development and Environment, Melissa Watkins 
 

 
 
 

 

RECOMMENDATION 
 
That the Committee note the report. 
 

Discussion 
At the December 2018 meeting, Council made the decision to adopt climate change 
‘Scenario 3’ (400mm SLR plus 10% increase in rainfall) for the basis of the Flood 
Planning Area (FPA) in the Hastings River & Wrights Creek Catchments rather than 
the recommended ‘Scenario 1’ (900mm SLR plus 10% increase in rainfall).  
 
This decision represents a significant change in flood policy direction and is a 
departure from Port Macquarie-Hastings Council’s (PMHC) historical approach to 
floodplain management.  This policy change will have impacts on current and 
ongoing flood projects. 
 
Staff are currently considering the implications of these changes and will advise the 
committee of the outcomes of this review upon its completion. 
 

Attachments 
 
Nil 
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Item: 10 
 
Subject: ACTIVE COAST, ESTUARY & FLOODPLAIN PROJECTS STATUS 

UPDATE 

Presented by: Development and Environment, Melissa Watkins 
 

 
 
 

 

RECOMMENDATION 
 
That the Committee note the status of the active Coast, Estuary and 
Floodplain projects. 
 

 
Discussion 
 
This report provides an update on active Port Macquarie Hastings Council Coast, 
Estuary and Floodplain projects. Where applicable, each project has been listed with 
the current project cost and corresponding grant amount provided by OEH or NSW 
DPI. 
 
Floodplain Management 
 
Hibbard Floodway Investigation  
Current total project cost: $114,650.  
Current OEH grant funding component: $76,433.33.  
Successful grant application under 2015-16 Floodplain Management funding round.  
 
Project is underway with the flood study component (Stage 1) nearing completion. 
Refer to separate report titled ‘Hibbard Precinct Flood Study - Draft Report’ for further 
details. Refer also to separate report titled ‘Impacts of the recent climate change 
decision on floodplain management’ for further details. 
 
Hastings River Climate Change Modelling 
Total project cost: $68,720.  
OEH grant funding component: $42,533.33.  
Successful grant application under 2015-16 Floodplain Management funding round.  
 
This project was finalised with OEH in 2017. This project was reported to the 
December 2018 Council meeting. Refer to separate report titled ‘Impacts of the 
recent climate change decision on floodplain management’ for further details. 
 
Wrights Creek Flood Study Update, Climate Change Modelling & Floodplain Risk 
Management Study & Plan  
Current total project cost: $110,310.  
OEH grant funding component: $73,540.  
Successful grant application under 2015-16 Floodplain Management funding round.  
 
This project was reported to the December 2018 Council meeting. Refer to separate 
report titled ‘Impacts of the recent climate change decision on floodplain 
management’ for further details. 
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North Brother Local Catchments Flood Study 
Current total project cost: $125,612.  
OEH grant funding component: $83,741.33.  
Successful grant application under 2016-17 Floodplain Management funding round.  
 
Project is underway with the flood study component (Stage 1) nearing completion. 
Refer to separate report titled ‘North Brother Local Catchments Flood Study - Draft 
Report’ for further details. Refer also to separate report titled ‘Impacts of the recent 
climate change decision on floodplain management’ for further details. 
 
Hastings River Gauge Network Upgrades  
Current total project cost: $50,000.  
OEH grant funding component: $33,333.  
Successful grant application under 2017-18 Floodplain Management funding round.  
 
Project is underway with Manly Hydraulics Laboratory (MHL) directly engaged. This 
project has been delayed for a couple of reasons, primarily that the landowner initial 
support for PMHCs preferred gauge location at the end of Hacks Ferry road was 
ultimately not forthcoming. However an alternative location was found directly across 
the river at Mundays Lane, and a detailed environmental assessment was carried out 
on this new site. Crown Land licence is required and the application submitted. This 
is likely to take several months to be processed. Hence the installation of the gauge 
at Mundays Lane will not occur until late 2019.  
 
Dunbogan Flood Access Road – Construction  
Current total project cost: $1,500,000.  
OEH grant funding component: $1,000,000.  
Successful grant application under 2018-19 Floodplain Management funding round.  
 
Council applied for grant funding in early 2018 and were placed on a ‘reserve list’. 
 
Coastal Management 
 
Illaroo Road Stormwater Redirection – Construction  
Current total project cost: $720,000.  
OEH grant funding component: $360,000. 
Successful grant application under 2017-18 Coastal Management funding round.  
 
Council applied for grant funding in early 2018 and were notified of our successful 
grant application in late October. This project is now underway with Council’s Works 
Crews poised to deliver the project.  
 
However the recent discovery of dumped asbestos at the proposed outlet location 
has complicated matters, and PMHC have not yet finalised the approach that needs 
to be taken to resolve this issue. Council staff are working with Crown Lands and 
OEH to resolve funding arrangements and clean-up arrangements.  
 
Middle Rock and Chepana Street Stormwater Outlet – Maintenance Works  
Current total project cost: $114,000.  
OEH grant funding component: $57,000. 
Successful grant application under 2016-17 Coastal Management funding round.  
 
Construction works have been completed on two southernmost outlets (i.e at the 
Middle Rock Carpark and at the southern end of Chepana Street). These works were 
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completed in late 2018/early 2019. This project is virtually complete and the final 
grant funding claim forms will be submitted within coming weeks. 
 
Lake Cathie CZMP – Funding Model  
Current total project cost: $97,600.  
OEH grant funding component: $58,800  
Successful grant application under 2016-17 Coastal Management funding round.  
 
Project is underway with Marsden Jacob Pty Ltd engaged. In addition to the Funding 
Model, this project now involves a review of the cost benefit analysis (CBA) 
previously completed by OEH in 2016. There have been delays in completing this 
project for numerous reasons. Primarily there was considerable time and effort 
involved in completing the detailed analysis of the impacts against each property that 
may be protected by the wall. Further to this we have been reliant on technical advice 
from OEH which has taken some time to produce. However the CBA is due 
imminently and will be a robust report. The project is anticipated to be completed 
mid-2019. 
 
Flynns Beach Retaining Wall Replacement (Stage 1)  
Current total project cost: $2,078,089.70. 
OEH grant funding component: $1,035,448.50.  
Successful grant application under 2015-16 Coastal Management funding round.  
 
The procurement and tendering phase has been finalised with a ‘Design and 
Construct’ methodology being adopted by the successful contractor. The project is 
still being assessed by Council’s Development Assessment team, however an 
approval appears imminent, with construction possibly commencing mid-2019. 
 
Estuary Management 
 
Estuarine Lake Linkages: Protecting the Islands & Foreshores of the Camden Haven 
Current total project cost: $372,049 
OEH grant funding component: $186,047.  
Successful grant application under 2015-16 Estuary Management funding round.  
 
Project is underway and is progressing well. The project officer position was filled 
and two years of management works completed. Six months of management works 
remain outstanding and will be carried out by contractors. This project is expected to 
be complete by mid-2019. 
Attachments 
 
Nil 
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