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COUNCIL VISION
Our West Wimmera community is healthy, thriving, diverse, harmonious, 
prosperous, and self-sustaining, with regional and global connectivity.
 

OUR VALUES
INNOVATIVE – We will proactively respond to change, are optimistic about our future 
and pursue continuous improvement in everything that we do. 

ACCOUNTABLE – We will be responsible, take ownership of our actions and are 
committed to good governance, excellence, transparency, achievement of goals and 
advocating for our community

UNITED – We will do everything within our ability to encourage and form trusting 
relationships, to work together as one team to achieve our goals and advocate for ‘One 
West Wimmera’. 

COLLABORATIVE – We will actively and openly consult with you and work constructively 
with community organisations, agencies, the business community and other levels of 
government to our community’s benefit.

OUR GOALS
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Purpose of Council meetings 
(1) Council holds scheduled meetings and, when required, unscheduled meetings to 

conduct the business of Council.
(2) Council is committed to transparency in decision making and, in accordance with the 

Local Government Act 2020, Council and Delegated Committee meetings are open to 
the public and the community are able to attend.

(3) Meetings will only be closed to members of the public, in accordance with section 66 
of the Act, if: 

• (a) there are clear reasons for particular matters to remain confidential; or
•  (b) a meeting is required to be closed for security reasons; or
•  (c) it is necessary to enable the meeting to proceed in an ordinary manner. 
(4) A meeting closed to the public for the reasons outlined in sub-rule 3(b) or 3(c) will 

continue to be livestreamed. In the event a livestream is not available: 
• (a) the meeting may be adjourned; or 
• (b) a recording of the proceedings may be available on the Council website 

The West Wimmera Shire Council Governance Rules set out the meeting procedure rules for 
this Council Meeting.
 
Members of the public are reminded that they are required to remain silent during this 
meeting, except during Section 5 Questions from the Gallery.

This Council meeting will be recorded for live streaming.

Recording of Meeting and Disclaimer 

Please note every Council Meeting (other than items deemed confidential under section 3 
(1) of the Local Government Act 2020) is being recorded and streamed live on West 
Wimmera Shire Council’s website in accordance with Council's Governance Rules.   Live 
streaming allows everyone to watch and listen to the meeting in real time, giving you 
greater access to Council debate and decision making and encouraging openness and 
transparency. All care is taken to maintain your privacy; however, as a visitor in the public 
gallery, your presence may be recorded. By remaining in the public gallery, it is understood 
your consent is given if your image is inadvertently broadcast. Opinions expressed or 
statements made by individual persons during a meeting are not the opinions or statements 
of West Wimmera Shire Council. Council therefore accepts no liability for any defamatory 
remarks that are made during a meeting.
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Councillors pledge
As Councillors of West Wimmera Shire Council, we solemnly and sincerely declare and affirm 
that we will consider each item on this agenda in the best interests of the whole municipal 
community.
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REQUIRED TO ATTEND:

Councillors:

Tim Meyer, Mayor
Tom Houlihan, Deputy Mayor
Richard Hicks
Bruce Meyer OAM 
Jodie Pretlove

Executive Leadership Team:

David Bezuidenhout - Chief Executive Officer (CEO)
James Bentley - Director Corporate & Community Services (DCCS)
Brendan Pearce - Director Infrastructure Development & Works (DIDW)
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1 Welcome

2 Acknowledgement of Country

The West Wimmera Shire Council acknowledges the traditional custodians of the land on 
which we meet, and pays respect to their elders, past, present and emerging.

3 Opening Prayer

Almighty God, we humbly ask your blessing upon this Council. Guide and prosper our 
decisions to the advancement of Your Glory and the true welfare of the people of West 
Wimmera Shire. Amen.

4 Apologies, Leave of Absences, Declaration of Conflict of 
Interest

4.1 Apologies

4.2 Leave of Absence

4.3 Declaration of Conflict of Interest

All Councilors have a personal responsibility to ensure they are aware of the provisions 
mandated in the Local Government Act 2020 with regard to Conflict of Interest disclosures.
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5 Questions from the Gallery

5.1 Written Questions on Notice

Governance Rules – Division 8 Section 53:

53.4 Questions submitted to Council can be submitted as follows:

53.4.1 In writing, stating the name and address of the person submitting the question and 
generally be in a form approved or permitted by Council; and

53.4.2 Placed in the receptacle designated for the purpose at the place of the meeting at 
least two hours prior to the Council meeting, or be lodged electronically at the prescribed 
email address at least two hours prior to the Council meeting.

53.5 No person may submit more than two questions at any one meeting.

The Question on Notice template is available from the Edenhope and Kaniva Council Offices, 
and from Council’s website.

Written Questions on Notice submitted to Council no later than the deadline of 5:00pm on 
the Monday in the previous week to the relevant Council Meeting, will be included in the 
agenda.

Written Questions submitted subsequent to that deadline can be lodged electronically to 
KaddieCother@westwimmera.vic.gov.au, no later than two hours prior to the Council 
Meeting.

No questions on notice were received for inclusion in the agenda.

mailto:KaddieCother@westwimmera.vic.gov.au
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5.2 Verbal Questions without Notice

RECOMMENDATION:

That Council suspend Standing Orders for the purpose of receiving questions without 
notice from the members of the Gallery.

Time permitting, this section of the Agenda allows members of gallery to ask verbal 
questions of Councillors, following the removal of standing orders and when prompted by 
the Mayor (Governance Rules Division 8 S53.4.3)

 
Members of the Gallery providing verbal questions without notice at a Council Meeting must 
state their name, to be recorded in the minutes (Governance Rules Division 8 S53.4.4)

No person may submit more than two questions at any one meeting (Governance Rules 
Division 8 S53.5)

RECOMMENDATION:

That Council resume Standing Orders.
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6 Delegates Reports

Delegate Reports are for providing feedback on formal council business and are for 
information only 
6.1 Councillor Tim Meyer (Mayor)

6.1 Councillor Tim Meyer (Mayor)

Date Event
28/06/2024 Western Highway Action Committee
28/06/2024 Kaniva A&P Society – Victorian Agriculture Show Society Convention
29/06/2024 Kaniva A&P Society – Victorian Agriculture Show Society Convention
02/07/2024 Cross-Border Commissioners Breakfast
02-04/07/2024 ALGA Conference 
05/07/2024 Australian Council of Local Government Forum
09/07/2024 Goroke Lions Club Changeover Dinner
10/07/2024 Councillor Forum
11/07/2024 Kaniva Lions Club Changeover Dinner

23/07/2024 Dorodong Hall – Recreation Reserve Committee Meeting

24/07/2024 WWS Cemeteries Trust Meeting 

24/07/2024 Citizenship Ceremony

24/07/2024 Pre-Council Meeting

24/07/2024 Council Meeting

6.2 Councillor Tom Houlihan (Deputy Mayor)

6.2 Councillor Tom Houlihan (Deputy Mayor)

Date Event
10/07/2024 Councillor Forum
24/07/2024 WWS Cemeteries Trust Meeting 
24/07/2024 Citizenship Ceremony
24/07/2024 Pre-Council Meeting 
24/07/2024 Council Meeting 

6.3 Councillor Richard Hicks

6.3 Councillor Richard Hicks
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Date Event
10/07/2024 Councillor Forum
24/07/2024 WWS Cemeteries Trust Meeting
24/07/2024 Citizenship Ceremony 
24/07/2024 Pre-Council Meeting 
24/07/2024 Council Meeting 

6.4 Councillor Bruce Meyer OAM

6.4 Councillor Bruce Meyer OAM

Date Event
10/07/2024 Councillor Forum
24/07/2024 WWS Cemeteries Trust Meeting 
24/07/2024 Citizenship Ceremony
24/07/2024 Pre-Council Meeting 
24/07/2024 Council Meeting 

6.5 Councillor Jodie Pretlove

6.5 Councillor Jodie Pretlove

Date Event
10/07/2024 Councillor Forum
24/07/2024 WWS Cemeteries Trust Meeting 
24/07/2024 Citizenship Ceremony 
24/07/2024 Pre-Council Meeting 
24/07/2024 Council Meeting 

7 Condolences

Nil
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8 Confirmation of Previous Minutes
8.1 Council Meeting held on Wednesday, 19 June 2024

8.1 Council Meeting held on Wednesday, 19 June 2024

RECOMMENDATION:

That the Minutes of the Council Meeting held on Wednesday, 19 June 2024 be taken as an 
accurate record and confirmed.

Attachments 

Nil

9 Business Arising From Previous Minutes

10 Notices of Motion

There were no Notices of Motion submitted for the agenda.

11 Councillor Forum Record
11.1 Councillor Forum Record Wednesday, 10 July 2024

11.1 Councillor Forum Record Wednesday, 10 July 2024

RECOMMENDATION:

That the Record for the Councillor Forum Record Wednesday, 10 July 2024 be received 
and noted.

12 Deputations and Petitions

There were no Petitions or Deputations submitted for the agenda.

13 Chief Executive Officer
13.1 Quarterly Finance Report Q3 and Annual Plan Quarterly Update
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13.1 Quarterly Finance Report Q3 and Annual Plan Quarterly Update
  
Directorate: Corporate and Community Services
Report Author: Chief Financial Officer
Report Purpose: For Decision

Purpose

The purpose of this report is to provide Council with the Quarterly Financial Report Q3 
2023-24 and the Annual Plan quarterly update. 

OFFICER RECOMMENDATION:

 That Council receives and notes the Quarterly Financial Report Q3 2023-24 and the 
Annual Plan quarterly update.

Declaration of Interest 

No officer declared an interest under the Local Government Act 2020 (LGA 2020) in the 
preparation of this report.

Background 

As part of the good governance practices, the Council is presented with the quarterly 
financial reports including Balance Sheet and Income & Expenditure Statement. The report 
also presents Budgets and Actual compared to ensure that our operations are aligned with 
the budgets and variances monitored. A report on progress on our capital works is also 
included as part of the report.

This report was presented to the Audit & Risk Committee in its meeting held on 11 June 
2024 and was adopted by the ARC after discussion on various elements of the report.

Risk Management Implications 

Risk identified: 

Financial risk
Information risk
Regulatory risk

Legislative Implications 

The report complies with the requirements of the: 
Local Government Act 2020
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Environmental Implications 

Nil

Financial and Budgetary Implications 

The financial risk rating has been assessed as: Low

Policy Implications 

This report is supported by the following West Wimmera Shire Council Policy/s:

Business Continuity Policy

Council Plan Implications 

This report supports the following sections of the West Wimmera Shire Council Plan 2021 – 
2025:

Goal 4 – Good Governance
4.1 Ensure long term financial sustainability.
4.4 Develop a high performing accountable organisation.

Communication Implications 

No Communication Implications

Equal Impact Assessment

No Equal Impact Assessment is required

Conclusion 

The quarterly financial report for Q3 FY 2023-24 demonstrates that income and expenditure 
remain on track for delivery in accordance with the 2023-24 adopted annual budget. The 
overall budgeted deficit forecast for Q3 was $5.445 million. This amount does not include 
Commonwealth Financial Assistance Grants totalling $7.500 million which were due to be 
received in the subsequent quarter. Accordingly, this deficit is an accounting measure 
caused by the Commonwealth’s delay in remitting these grant funds to Council. In real 
terms, the budgeted deficit mentioned above has actually been reduced by $296K to $5.271 
million due to improved expenditure control and significantly increased interest income.

Attachments 

   
1. WWSC Q 3 Financial Report [13.1.1 - 1 page]



AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

  - Page 17 of 255

2. WWSC Q 3 Balance Sheet [13.1.2 - 1 page]
3. WWSC Q 3 Capital Works Report [13.1.3 - 4 pages]
4. Quarterly Update Q 3 2024 [13.1.4 - 8 pages]



WEST WIMMERA SHIRE COUNCIL
QUARTERLY FINANCIAL REPORT
Q3 ENDED 31 MARCH 2024

Budget 2023-24 Budget YTD Actual YTD Actual YTD Actual YTD
$ '000 $ '000 $ '000 $ '000 $ '000 $ '000

Unadjusted Capital Works Adjusted

Jul 2023 – Jun 2024 Jul 2023 – Mar 2024 Jul 2023 – Mar 2024 Jul 2023 – Mar 2024 Jul 2023 – Mar 2024

Rates and Charges 8,618                              8,478                              8,593                              -                                  8,593                              115            

Statutory Fees and Fines 129                                 97                                   78                                   -                                  78                                   19-              

User Fees 563                                 521                                 483                                 -                                  483                                 38-              

Grants - Operating 10,926                            2,875                              3,059                              -                                  3,059                              184            

Grants - Capital 5,655                              2,950                              1,594                              -                                  1,594                              1,356-         

Contributions - Monetary 25                                   20                                   26                                   -                                  26                                   6                

Reimbursements 1,486                              1,158                              1,246                              -                                  1,246                              88              

Other Income 248                                 200                                 829                                 -                                  829                                 629            

Total Income 27,650                            16,299                            15,907                            -                                  15,907                            391-            

Employee Costs 9,811                              7,604                              8,063                              475                                 7,588                              16              

Materials & Services 9,144                              7,772                              13,658                            6,403                              7,255                              517            

Depreciation 7,864                              5,898                              5,898                              -                                  5,898                              -             

Other expenses 504                                 470                                 316                                 -                                  316                                 154            

Total Expenses 27,323                            21,744                            27,935                            6,878                              21,057                            687            

Surplus / (Deficit) for the year 327                                 5,445-                              12,028-                            6,878                              5,150-                              296            

Variance
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WEST WIMMERA SHIRE COUNCIL

BALANCE SHEET
AS AT 31 MARCH 2024

Q3 -2024

ASSETS $

CURRENT ASSETS

Cash and Cash Equivalents 11,519,179$        

Trade and Other Receivables 1,446,408$          

Inventories 191,679$             

Other Assets 203,972$             

Total Current Assets 13,361,237$        

NON CURRENT ASSETS

Investment in Associates, Joint Arrangements and Subsidiaries 528,687$             

Property, Infrastructure, Plant and Equipment 258,037,172$      

Other Non Current Assets 1,257$                 

Total Non Current Assets 258,567,116$      

TOTAL ASSETS 271,928,353$      

LIABILITIES

CURRENT LIABILITIES

Trade and Other Payables 2,024,980$          

Trust Fund and Deposits 89$                      

Provisions 2,078,203$          

Total Current Liabilities 4,103,272$          

NON CURRENT LIABILITIES

Provisions 195,314$             

Total Non Current Liabilities 195,314$             

TOTAL LIABILITIES 4,298,586$          

NET ASSETS 267,629,767$      

EQUITY
Surplus Deficit for the current period (unadjusted)* 12,466,083-$        

Accumulated Surplus 46,258,765$        

Reserves 233,837,086$      

Total Equity 267,629,767$      

* Current Period does not include Capital Works due for capitalisation during Q4 ahead of EOFY
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West Wimmera Shire Council
Capital Works Progress Report
as at 31 March 2024

Project Details Budget Actual YTD Remarks
$ $

Edenhope Swimming Pool Painting & New Dosing Lines $15,000 $8,294 100%

W39 - Footpath Maintenance $15,000 $11,531 20%

W40 - Kerb and Channel Maintenance $5,000 $3,111 5%

W4380 - Street Lights - Capital $10,000 $4,797 50%

W4401 - Browns House replacement $170,736 $63,002 100%

W4402 - Council Owned House Replacement $100,000 $23,189 20%

W4408 - Kadnook - Connewirricoo Rd. reconstruction & Widening Ch. 5300 - Ch. 5800 x 6.2m seal $125,000 $28,253 50%

W4409 - Morree Rd. Reconstruction & widening Ch. 2040 - Ch. 3400 x 6.2m $125,000 $97 100% (Budgeted for 2022-2023)

W4459 - Lannins Rd Resheet Ch 0m - 300m $105,000 $2,175 100% (Budgeted for 2022-2023)

W4510 - Chappel Rd Shoulder resheet $90,210 $24,036 100% (Budgeted for 2022-2023)

W4569 - Apsley Netball Tennis Courts and Light Upgrade $1,000,000 $947,984 Projects nearing completion

W4571 - Harrow Netball Tennis Courts $1,000,000 $952,153 Projects nearing completion

W4580 - Edenhope Lakeside Caravan Park $150,000 $125,558 Projects nearing completion

W4582 - West Wimmera Cabins Project - Kaniva $400,000 $354,708 Projects nearing completion

W4583 - West Wimmera Cabins Project - Harrow, Charlegrark and Goroke $1,400,000 $896,033 Projects nearing completion

W4595 - Kaniva Shire Hall heating & cooling $25,000 $21,418 65%

W4599 - Apsley Playground $2,500 $183 10%

W4600 - Goroke Harrow Rd Ch. 5900 - Ch. 7700 x 6.2m seal $30,055 $61,804 60%

W4601 - Kadnook Connewirricoo Rd Ch. 7350 - Ch. 9600 x 6.2m seal $229,935 $143,626 70%

W4603 - Serviceton South Road Ch. 3240 - Ch. 3945 x 4.0m seal $20,022 $202 0%

W4604 - Murrawong Rd Ch. 4920 - Ch. 7160 x 6.0m seal $98,605 $158,663 100%

W4605 - Minimay Francis Rd Ch. 25830 - Ch. 26760 x 6.0m seal $40,939 $589 Project in Progress - Possible Carry Forward

W4606 - High Street, Bond St. - East $161,976 $26,348 95% (LCRIP 3 project, carry forward from last year)

W4607 - Mooree Rd Ch. 3400 - Ch. 4500 x 6.2m seal $431,520 $220,729 15%

W4608 - Mooree Rd Ch 7640 – Ch 9840 x 6.2m seal $833,280 $363,716 30%

W4610 - Lake St., Anzac Ave. to Wallace St. Footpath $75,000 $69,524 100%

W4611 - Ferris Rd Resheet $23,774 $8,949 100% (LRCIP 3 project, carry forward from last year)

W4612 - Coads Rd Resheet $21,411 $22,106 100% (Budgeted for 2022-2023)

W4613 - Pearsons Rd Resheet $71,173 $2,844 100% (LRCIP 3 project, carry forward from last year)

W4616 - F. Cox Rd Resheet $27,510 $43,215 100% (Budgeted for 2022-2023)

W4617 - Smiths Rd Resheet $3,800 $26,006 100% (Budgeted for 2022-2023)

W4618 - Old Diapur Rd Resheet $5,921 $2,335 100% (LRCIP 3 project, carry forward from last year)

W4619 - Lawloit Sandsmere Rd Resheet $18,000 $19,122 100% (Budgeted for 2022-2023)

W4620 - Sanders Maddens Rd Resheet $17,700 $5,446 100% (LRCIP 3 project, carry forward from last year)

W4621 - Wallis Rd Resheet $18,500 $14,247 100% (Budgeted for 2022-2023)

W4622 - Three Chain Rd Resheet $15,000 $3,011 100% (Budgeted for 2022-2023)

W4627 - South Lillimur Rd Resheet $14,683 $520 100% (LRCIP 3 project, carry forward from last year)

W4628 - Hawkers and Goodwins Rd Resheet $90,000 $26,779 100% (Budgeted for 2022-2023)

W4633 - Henneseys Rd Resheet $23,367 $1,380 100% (Budgeted for 2022-2023)
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West Wimmera Shire Council
Capital Works Progress Report
as at 31 March 2024

Project Details Budget Actual YTD Remarks
$ $

W4640 - Fergusons Rd Resheet $55,838 $18,032 100% (LRCIP 3 project, carry forward from last year)

W4641 - Patyah Rd Resheet $53,277 $11,109 100% (LRCIP 3 project, carry forward from last year)

W4649 - Arnolds & Smiths Rd Resheet $23,745 $12,637 100% (LRCIP 3 project, carry forward from last year)

W4650 - Hobbs Rd Resheet $30,000 $3,564 100% (Budgeted for 2022-2023)

W4667 - Chlgrrk Rd Shldr Shtng Ch0-0.1BS, 0.1-0.63F, 1.1-1.33F, 1.6-1.67F, 2.1-2.42F, 2.72-3.1BS $65,410 $29,352 100% (Budgeted for 2022-2023)

W4672 - Goroke Nurcoung Rd Shldr Shtng Ch1.3-3.0F 1.6-1.68R 1.3-1.68F $74,520 $25,939 100% (Budgeted for 2022-2023)

W4699 - Edenhope Aerodrome Upgrade $10,000 $9,150 5%

W4703 - Minimay Frances Rd (Ch. 6265 - Ch. 6645) $118,560 $91,188 15%

W4704 - Yearinga Rd (Ch. 2826 - Ch. 3651) $29,700 $165,701 100%

W4705 - South Lillimur Rd (Ch. 21640 - Ch. 22540) $226,800 $10,778 15%

W4706 - Webb St from Roach St to Budjik St, Kaniva $47,850 $1,150 100%

W4707 - Elizabeth St from Sydney Rd to Macquarie St Edenhope $72,600 $1,300 15%

W4710 - BroughtonRd/Miram West Rd intersection $30,000 $42,945 90%

W4717 - Sports Street Reseal, Potts Ave to Budjik St $9,559 $9,654 100%

W4718 - Baker St Reseal, Commercial to Progress Sts $11,994 $12,121 100%

W4719 - Progress St Reseal, Farmers to Webb Sts $13,591 $13,585 100%

W4720 - Webb St Reseal, Commercial to Progress Sts $10,291 $10,406 100%

W4721 - Railway Ave Reseal, Madden St to End $10,908 $9,612 100%

W4722 - SJ Hawkers Rd Reseal, Western Hwy to Rail Xing $2,107 $2,184 100%

W4723 - Patyah Rd Reseal, Ch 1960 to 2470m $13,146 $13,173 100%

W4724 - Broughton Rd Reseal, Ch 17480 to 11760m $10,755 $10,959 100%

W4725 - Broughton Rd Reseal, Ch 21910 to 22270m $13,542 $13,660 100%

W4726 - Broughton Rd Reseal, Ch 2229 to 4350m $73,193 $74,933 100%

W4727 - Dergholm - Edenhope Rd Reseal, Ch 7540 to 10840m $70,957 $70,163 100%

W4728 - Apsley - Natimuk Rd Reseal, Ch 11220 to 11947m $29,086 $25,266 100%

W4729 - Apsley - Natimuk Rd Reseal, Ch 11947 to 12240m $10,953 $10,779 100%

W4730 - Goroke - Nurcoung Rd Reseal, Ch 3085 to 4140m $34,518 $34,877 100%

W4731 - Guy Brooks Rd Reseal, Goroke - Nurcoung Rd to End $4,134 $4,175 100%

W4732 - Kirby St Reseal, Blair St to 220m $9,035 $9,130 100%

W4733 - Swanston St Reseal, Ch 220 to 512m $14,462 $14,610 100%

W4734 - Hamilton St Reseal, Birminghan to Edgar Sts $9,815 $9,920 100%

W4735 - Birmingham St Reseal, Ch 732 to 970m $12,956 $13,078 100%

W4736 - Hill Climb Rd Reseal, Harrow-Casterton to End $7,317 $7,393 100%

W4741 - Neuarpurr - Minimay Rd Reseal, Ch 11040 to 11540m $9,812 $9,441 100%

W4742 - Neuarpurr - Minimay Rd Reseal, Natimuk-Francis Rd to end $12,641 $12,618 100%

W4744 - Yarrock Rd Reseal, Ch00 to 2805m $55,069 $55,824 100%

W4745 - Minimay - Frances Rd Reseal - Ch 10140 to 10780m $14,014 $15,635 100%

W4747 - Edenhope - Goroke Rd Reseal, Ch 360 to 3410m $96,662 $94,881 100%

W4748 - Edenhope - Goroke Rd Reseal, Ch 10950 to 12350m $39,639 $40,503 100%
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West Wimmera Shire Council
Capital Works Progress Report
as at 31 March 2024

Project Details Budget Actual YTD Remarks
$ $

W4749 - Edgerley Rd Reseal, Ch 1460 to 5270m $117,707 $118,768 100%

W4750 - Murrawong Rd Reseal, Ch 7160 to 7690m $16,585 $94,770 100%

W4751 - Newlands - Settlement Rd Reseal, Wimmera Hwy to 5140m $113,004 $112,093 100%

W4752 - Ullswater - Mortat Rd Reseal, Ch 12000 to 13610m $30,876 $31,503 100%

W4753 - A Wallis Rd Resheeting, Western Hwy to 1000m $50,000 $41,461 50%

W4755 - G Champness Rd Resheeting, Ch 2750 to 3200m $23,081 $17,097 100%

W4756 - E Howes Rd Resheeting, Ch 7700 to 8050m $14,000 $19,101 100%

W4757 - Murrawong Nth Rd Resheeting, Ch 9030 to 10030m $46,000 $40,307 100%

W4758 - F Cox Rd Resheeting, Ch 00 to 250m $10,000 $6,733 100%

W4759 - Nortons Rd Resheeting, Ch 530 to 1530m $10,000 $27,766 100%

W4760 - Powells & Alexanders Rd Resheeting, Ch 460 to 700m $9,500 $16,936 100%

W4761 - D Merretts Rd Resheeting, Ch 00 to 190m $8,652 $6,409 100%

W4762 - Brimble Rd Resheeting, Ch9.12-9.32 & 11.80-12.85 $50,000 $55,837 100%

W4764 - Char Wombe Rd Shldr Shtg, Ch 6.950-7.31F 16.81-17.69R 17.47-17.7F $35,000 $15,243 Project in Progress - Estimate completion this financial year

W4765 - Haylocks Rd Resheeting Ch3.8-4.9 $25,000 $23,625 Project in Progress - Estimate completion this financial year

W4766 - Hobbs Rd Ch 2100 – 3100 $18,000 $8,971 Project in Progress - Estimate completion this financial year

W4767 - Har Clr Lk Rd Shldr Shtg, Ch 2.9-3.1F 3.29-3.815F 4.17-6.26R 4.32-4.87F 5.16-5.88F $123,845 $38,314 Commenced

W4768 - White Lakes Rd Resheeting Ch3.5-4.25 $22,180 $16,430 Commenced

W4769 - Rex Hobbs Rd Ch 1.34-1.75 $13,856 $10,263 Commenced

W4770 - Mullagh/Kanagulk Rd Resheeting Ch3.3-4.5 $22,093 $16,365 Commenced

W4772 - Goroke Harrow Rd Shoulder Sheeting, Ch 20080 to 21430m Fwd $24,017 $17,791 Commenced

W4773 - Murrawong Rd Reseal, Ch 8680 to 11150m $1,566 $1,160 100%

W4774 - Chappel Rd Shoulder resheet - LRCIP Ch 6.92-7.5R $7,103 $5,262 Commenced

W4775 - Woodacres rd Resheeting Ch $18,000 $610 Commenced

W4776 - Walburton Rd Resheeting Ch3.75-4.6 4.7-5.0 $21,450 $15,889 Commenced

W4780 - Muddy Lake Rd Resheeting Ch1.29-2.2 $8,918 $6,606 Commenced

W4781 - Charles Rd Resheeting Ch 0.36-1.1 $8,293 $6,143 Commenced

W4788 - Feders Collins Rd Resheeting Ch2.07-2.95 $38,237 $28,324 100%

W4799 - B Smiths Rd Gymbowen Resheeting Ch0.24-0.74 $25,506 $18,893 100%

W4800 - Stehn & Ross Rd Resheeting Ch0.75-2.09 $75,000 $57,313 100%

W4801 - T Fullers Rd Resheeting Ch0.0-0.1 0.68-0.85 $12,891 $9,549 100%

W4802 - Cooak Rd Resheeting Ch3.78-4.12 4.55-4.65 $20,759 $15,377 100%

W4803 - Cooak Extension Rd Resheeting Ch0.66-1.14 1.3-1.53 $33,620 $24,904 100%

W4804 - Crabtrees Rd Resheeting Ch0.89-1.63 3.8-4.1 $29,888 $22,139 Commenced

W4805 - Maryvale Rd Resheeting Ch0.26-0.65 $10,143 $7,514 50%

W4806 - Dickinsons Rd Resheeting Ch0.0-7.0 7.0-1.3 $44,233 $32,766 50%

W4807 - S Allen Rd Resheeting Ch1.17-1.89 $42,563 $31,528 100%

W4808 - B Redfords Rd Resheeting Ch0.0-0.53 1.4-1.55 $37,855 $28,041 100%

W4809 - Flood Damage Recovery Nov '23 - Buildings & Properties $45,098 $33,406 Project in Progress - Estimate completion this financial year
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West Wimmera Shire Council
Capital Works Progress Report
as at 31 March 2024

Project Details Budget Actual YTD Remarks
$ $

W4810 - Flood Damage Recovery Nov '23 - Infrastructure $3,119 $2,310 Project in Progress - Estimate completion this financial year

W4812 - Disable Bay & Island Commercial St Kaniva $8,080 $5,985 Project in Progress - Estimate completion this financial year

W62 - Culvert renewal/upgrade construction CAPITAL $60,000 $31,601 Project in Progress - Estimate completion this financial year

W67 - Shire buildings general maintenance $100,000 $47,894 Project in Progress - Estimate completion this financial year

Total $6,878,100
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West Wimmera Shire Council Annual Plan Quarterly Update: Quarter 2 (31 December 2023)   Page | 2 

Key Focus Area 2023-24 Status 
*Major Initiatives

Goal 
Council 

Plan 
23/24 Action Status Department 
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1.1.1* Implement updated Community 
Strengthening Grants Program  100% 

Corporate and 
Community Services 

1.1.2 Complete WWSC Sport and Recreation 
Strategy  75% 

Innovations & PMO 

1.1.4 

Advocate for improved access to health and 
community services within the shire
Continue Regular meetings with other 
health care providers 
Transition to Support at Home Program  

75% 

75% 

Corporate and 
Community Services 

1.1.5* Working with West Wimmera Health 
Services on accessible Spaces  75% 

Corporate and 
Community Services 

1.1.7 Work with Wimmera sports assembly to 
have programs in west Wimmera  75% 

Corporate and 
Community Services 

1.1.8 Supporting volunteers across the shire 100% 
Corporate and 
Community Services 

1.2.1 Run supported Playgroups Across the shire 100% 
Corporate and 
Community Services 

1.2.2 Continue to operate Freeza and Engage 
Youth initiatives 75% 

Corporate and 
Community Services 

1.2.3  16 days of activism campaign with local 
events in November  100% 

Corporate and 
Community Services 

1.2.5 
Run Sexual Harassment Training for all staff , 
Communities of Respect and Equality (CoRE) 
Action Plan  100% 

Corporate and 
Community Services 

1.2.6 Road safety awareness programs at 
Kindergartens  100% 

Corporate and 
Community Services 

1.2.7 

Run intergenerational Playgroup program 
Run intergenerational gardening program 
embedding of intergenerational across all 
programs  

100%
100%
100% 

Corporate and 
Community Services 

1.3.1 Deliver Kaniva, Lake Charlegrark, Goroke & 
Harrow Cabin Projects 

75% 
100% 

Corporate and 
Community Services 
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Develop and implement Community Support 
Fund(Insurance Support)  

Infrastructure, 
Development and Works 

1.3.2 

Put in place licences and agreements across 
all council owned and managed facilities  

Implement actions from royal lifesaving 
audit of pools  

Delivery of projects (Band Park , Edenhope 
Aerodrome, Kaniva Office Upgrade, 
Edenhope Office Refurb, Kaniva Depot 
Upgrade, Edenhope Caravan Park Amenities 
& Landscaping, ) 

Complete Asset inspections as per plan 

90% 

75%

Corporate and 
Community Services  
Infrastructure, 
Development and Works 

1.3.3 

Complete Scoping & Planning (Rec Reserve 
Oval Lighting x 4 (Harrow, Edenhope, 
Goroke, Kaniva) , Goroke Little Desert 
Nature Playspace Amenities Block/Skate 
Park, Kaniva Bowling Green ,Kaniva Rec 
Reserve Master Plan , Pump Tracks in 
Edenhope & Kaniva, Dog Parks in Kaniva and 
Edenhope ) 

Deliver the following Project (Apsley Netball 
Tennis Court Upgrade, Harrow Netball 
Tennis Court Upgrade , Edenhope Equine 
Facility ) 

Seek Funding for the following projects 
(Kaniva Splash Park, Edenhope 
Football/Netball Changerooms and Lighting, 
Edenhope Lions Park Toilet Block & 
Playground ,  Goroke Oval Irrigation ) 

75%

100%

75%

Infrastructure, 
Development and Works 

1.3.4 
New Footpaths to be install in Kaniva ( 
Webb St,  Roach St to Budjik St) & Edenhope 
( Elizabeth St,  Sydney Rd to MacQuarie St) 75%

Infrastructure, 
Development and Works 

1.3.5 

Advocate for improvements in public 
transport services for West Wimmera shire. 
Continue to run/support  companion 
transport program Harrow, Kaniva & 
Edenhope, volunteer taxi service in  Kaniva 
and centre for participation bus Kaniva - 
Horsham weekly  100% 

Corporate and 
Community Services 

75%

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 13.1.4 - Quarterly Update Q 3 2024 Page 26 of 255



West Wimmera Shire Council Annual Plan Quarterly Update: Quarter 2 (31 December 2023)   Page | 4 

1.3.6 

Road Revaluation  
AGIS Building Valuations 
AssetAsyst defect mapping improvements 
Strategic Firebreak mapping on Pozi  

100%
100% 
100%

 100% 

Infrastructure, 
Development and Works 

1.4.2 

Working with By5 to Advocate for funding 
support from State and  Federal 
Governments to assist with development  
and ongoing childcare solutions. 75 %

Corporate and 
Community Services 

1.4.3 
Deliver Projects 
Edenhope Kinder/Childcare Landscaping 
Edenhope Kinder Renovation  80%

Corporate and 
Community Services 

1.4.5 
Training calendar on council website
with business training opportunities  100%

Infrastructure, 
Development and Works 

1.4.6 
Collaborate with local schools to assist with 
funding advocacy where required. 75%

Corporate and 
Community Services 

1.4.7 

Continue to seek further suitable
funding where available to support Early 
Years programs  
Development of Early Years Strategy  

75%
50%

Corporate and 
Community Services 

1.4.9 
Advocate for secure provision of potable 
water for our towns. 75%

Infrastructure, 
Development and Works 

1.4.10 
Provide support and encourage headspace 
events & Mental Health Training to be run in 
West Wimmera 75%

Corporate and 
Community Services 

1.5.1 
Roll out of new Library Partnership HRCC 
under Wimmera libraries banner  100% 

Corporate and 
Community Services 

1.5.2 Seek funding for Arts Strategy 75%
Corporate and 
Community Services 

1.6.1 
Quarterly meetings Emergency MEMPC & 
MFMPC  75%

Infrastructure, 
Development and Works 

1.6.2 
Advocacy for multiagency centre at Kaniva 
and Goroke 
Edenhope Airport upgrade Project  75% 

Infrastructure, 
Development and Works 

1.7.1 

Partner with Wimmera Southern Mallee 
Development association to encourage 
housing development in West Wimmera 
(West Wimmera Housing Opportunity) 75%

Infrastructure, 
Development and Works 
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2.1.1 
Planning and quote on proposed campaign 
to attract businesses and families for budget 
consideration in 24/25 budget   

100%
Infrastructure, 
Development and Works 
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2.1.3* 

Begin Implementation of Recommendations 
from planning scheme Review 
Policy neutral planning scheme 
amendments 
Update flood controls for Harrow and 
Chetwynd 
Rezoning commercial area in Edenhope 
Rezoning commercial area in Kaniva  
Targeted settlement plans for larger towns  
Edenhope Flood Investigation 
Apsley Flood Investigation  

30%

Infrastructure, 
Development and Works 

2.1.4 
Roll out of updated Business Assistance 
Program   

100% 
Infrastructure, 
Development and Works 

2.1.5 
Support  to Birchip Cropping Group Young 
Farmers Network (west Wimmera Group)  

100% 
Infrastructure, 
Development and Works 

2.2.5 
Advocate for incentives to  attract the 
required skilled workforce to the  region. 
e.g. health care, childcare, agriculture.

75% 
Infrastructure, 
Development and Works 

2.3.1 
Completion and Adoption of new Economic 
Development Strategy   

95%
Infrastructure, 
Development and Works 

2.3.2 
Implement Councils online Portal for 
Contractor Inductions   

100% 

Corporate and 
Community Services  
Infrastructure, 
Development and Works 

2.3.3 
Lobby and promote agricultural 
development in West Wimmera 

75% 
Infrastructure, 
Development and Works 

2.4.1 

Design for Kaniva main street intersections 
to be completed 
Look for funding opportunities to deliver 
Kaniva and Edenhope streetscape plans   

75%
75%

Infrastructure, 
Development and Works 

2.4.5 
Look for suitable funding to complete  
streetscape master plans for Harrow,  
Apsley, Serviceton, Dergholm and Goroke 

75%
Infrastructure, 
Development and Works 

2.4.6* 

Construction of new Lions Park, Edenhope 
Toilet facility with access if budget approval 
given by Council and successful with grant 
application. (Application unsuccessful)

100%

Infrastructure, 
Development and Works 

2.5.2 
Road Management Plans inspections 
Delivery of Reseal program 
Delivery of Resheet program   

90%

Infrastructure, 
Development and Works 

2.5.3 

Implement the Annual Capital Works 
program in line with RMP and road network 
reporting requirements. 
Reseal program  
Newlands Settlement Rd. Box culvert repair  

95%

Infrastructure, 
Development and Works 
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Madden/Phillip St intersection K&C and 
footpath reconstruction  
Compston St K&C replacement 
Stabilisation works on Kadnook 
Connewircoo Rd 

Edenhope pool painting  
Phillips St  
Broughton Rd/ Miram West Rd intersection 
Minimay Francis Rd  
Yearinga Rd  
South Lillimur Rd  
Mooree Rd  

2.5.4 Road asset condition survey 100%
Infrastructure, 
Development and Works 

2.5.6 
Advocate for VicRoads to improve the 
quality of  state roads throughout our shire 

90%
Infrastructure, 
Development and Works 

2.5.7 

HVSPP Funding Application to upgrade local 
roads throughout  the shire to support 
freight routes, heavy vehicles  and high 
traffic volumes. 
Delivery of LRCIP4 Funding successful road 
projects   

100% 

100%

Infrastructure, 
Development and Works 

2.6.1 
Advocate for improved access to quality 
digital  connectivity.  

75%
Infrastructure, 
Development and Works 

2.6.2 
Advocate for the West Grampians Pipeline 
Project  

75%
Infrastructure, 
Development and Works 

2.6.3 
Advocate for improved water pressure 
within  towns.  

75%
Infrastructure, 
Development and Works 

2.6.7 
Advocate rec water for lake Wallace and 
lake Charlegrark   

75%
Corporate and 
Community Services 
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T 3.1.1 Prepare a Waste Management Strategy 100%
Infrastructure, 
Development and Works 

3.1.3 
Review of West Wimmera Domestic 
Wastewater Management Plan   

80%
Infrastructure, 
Development and Works 

3.1.5 

Report to Council on findings of review on 
potential exemptions, offsets and land 
banking opportunities to compensate for 
native vegetation removal on farms and 
roadsides.  

75% 

Infrastructure, 
Development and Works 

3.1.7 

Advocate to relevant stakeholders to 
maintain safe infrastructure (i.e Roads, 
Furniture, Signage) on public land for 
recreation (lakes, parks and natural 
environments)  

75% 

Infrastructure, 
Development and Works 
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3.2.1 
Roll out annual corella management plan 
Implement pests and weeds programs   

100%
70%

Infrastructure, 
Development and Works 

3.2.2 
 Work with partner agencies on roadside 
vegetation management.( Mooree road 
reconstruction)  

100% 
Infrastructure, 
Development and Works 

3.2.4 

Glass collection to commence 2023/24 - 
additional waste charges in rates 
Campaign for better recycling practices 
funded by DEECA 
Crush the concrete stockpile for use on 
roads  

100% 

75%
75% 

Infrastructure, 
Development and Works 

3.3.2 
Update website with information on West 
Wimmera Wetlands. 75%

Infrastructure, 
Development and Works 

3.3.4* 

Implement Actions from Royal Life Saving 
Audit 
Weed Management Program  
Boat Ramp Extension  (design complete)

100%
75%
25%

Infrastructure, 
Development and Works 

3.4.1 
Promote alternative and sustainable energy  
projects in the shire.  

75%
Infrastructure, 
Development and Works 
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4.1.3 
Complete Quarterly Financial Reports to 
Council   

75%
Corporate and 
Community Services 

4.1.4 Adoption of new Council Pricing Policy 100%
Corporate and 
Community Services 

4.1.5 

Continue to seek grant funding across the 
organisation (Grant Guru to assist with 
identifying grants)  

75% 

Corporate and 
Community Services  
Infrastructure, 
Development and Works 

4.1.6 Council Services Review 75%
Corporate and 
Community Services 

4.1.7 
Continue to review and action items from 
the Innovation Platform   

75%

Corporate and 
Community Services  
Infrastructure, 
Development and Works 

4.2.3 
Regularly provide information to the 
community via the website, social media, & 
fortnightly newsletters   

75%
Infrastructure, 
Development and Works 

4.3.1 
Annual Advocacy Plan to be created and 
tracked   

85%
Infrastructure, 
Development and Works 

4.3.2 
Actively participate on regional and sector 
bodies and forums  

75%

Corporate and 
Community Services  
Infrastructure, 
Development and Works 

4.4.2 Prepare IT Strategy  85%
Corporate and 
Community Services 
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4.4.4 Gender Equity Act progress report (GEAP) 100%
Corporate and 
Community Services 

4.4.5 
Develop online & roll out online cultural 
awareness training module  

100% 
Corporate and 
Community Services 

4.4.6 
Complete Annual Report 22/23 
23/24 Annual Plan quarterly  Reporting 
Prepare 2024/25 Annual Business Plan  

95%

75%
75%

Corporate and 
Community Services  
Infrastructure, 
Development and Works 

4.4.7* 
Implement Project Management 
Framework, 
Roll out Project Management Software  

90% 
Infrastructure, 
Development and Works 

4.4.9 

Complete OHS Management plan  
Develop and implement strategic Risk 
Register  
individual work safe posters  
OHS Trivia Quiz  
Finance Dashboard reporting for business 
unit managers  
Quality Management Plan  
Leasing and Licensing of Facilities Policy  

75%

75%

100%  

Corporate and 
Community Services  
Infrastructure, 
Development and Works 

4.4.10 
Roll out OHS & Risk Training 
Customer Service Training   

75%
100% 

Corporate and 
Community Services 

4.4.11* 
Digitisation of old shire rate books 
Implementation of Cloud records 
Management System   

100% 
100% 

Corporate and 
Community Services 

4.5.1 
Support the activities of the Audit and Risk 
Advisory Committee.  

100% 
Corporate and 
Community Services 

4.5.2 
Prepare and implement 2023/24 internal 
audit program (Cyber Security & TBC)  

80%
Corporate and 
Community Services 

4.5.3 
Review and update the Business Continuity 
Plan  

80% 
Corporate and 
Community Services 

4.5.4 
Prepare documentation for 2024 Election 
Period   

90%
Corporate and 
Community Services 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 13.1.4 - Quarterly Update Q 3 2024 Page 31 of 255



AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

  - Page 32 of 255

14 Corporate and Community Services
14.1 Information Privacy Policy

 

14.1 Information Privacy Policy
  
Directorate: Corporate and Community Services
Report Author: Governance Manager
Report Purpose: For Decision

Purpose

Council’s Information Privacy Policy was adopted in March 2021 and is now due for review. 
The attached policy was endorsed by the Audit and Risk Committee on the 11 June 2024 
and is now presented to Council for consideration.  

OFFICER RECOMMENDATION:

 That Council adopts the attached Information Privacy Policy.

Declaration of Interest 

No officer declared an interest under the Local Government Act 2020 (LGA 2020) in the 
preparation of this report.

Background 

In order to comply with the Privacy & Data Collection Act 2014 and the Health Records Act 
2001, Council is required to have a policy which outlines the responsible collection, storage, 
use, handling and disclosure of personal information to ensure records are maintained 
according to the Information Privacy Principles set out by the Privacy & Data Collection Act 
2014 and the Health Information Principles set out by the Health Records Act 2001.  The 
attached policy has been reviewed and endorsed by the Audit and Risk Committee on 11 
June 2024 with no further recommendations for changes. 

Risk Management Implications 

Risk identified: 

Regulatory risk

Legislative Implications 

The report complies with the requirements of the: 
Local Government Act 2020
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Health Records Act 2001

Privacy and Data Protection Act 2014

Environmental Implications 

Not applicable

Financial and Budgetary Implications 

Not applicable

Policy Implications 

This report is supported by the following West Wimmera Shire Council Policy/s:

Not applicable

Council Plan Implications 

This report supports the following sections of the West Wimmera Shire Council Plan 2021 – 
2025:

Goal 4 – Good Governance
4.4 Develop a high performing accountable organisation.

Communication Implications 

No Communication Implications

Equal Impact Assessment

No Equal Impact Assessment is required

Conclusion 

Council’s Information Privacy Policy illustrates the ways in which we comply with principles 
and legislative requirements under the Privacy and Data Protection Act 2014 and Health 
Records Act 2001. A clear and accurate privacy policy supports and highlights Council’s 
commitment to good governance. 

Attachments 

   
1. Draft Information Privacy Policy June 24 [14.1.1 - 11 pages]
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COUNCIL POLICY 

 
INFORMATION PRIVACY POLICY 

Policy No: 
 

Adopted by Council: 17 March 2021 

Next review date: March 2024 

Senior 
ManagerExecutive 
Director: 

Chief Executive OfficerDirector Corporate and Community Services 

Responsible 
OfficerManager: 

Governance Manager 

Functional Area: Governance 

 

Contents 
1. Document Control 

 
2. Policy Details 

 
3. Privacy Breaches 

 
4. Responsibility 

 
5. Related Documents & Resources 

Introduction and 
Background 

West Wimmera Shire Council believes that the responsible handling of 
personal information is essential to good corporate governance and is 
strongly committed to protecting an individual’s right to privacy. Accordingly, 
Council is committed to full compliance with its obligations under the 
Privacy and Data Protection Act 2014 (PDPA) and the Health Records Act 
2001 (HRA). In particular, Council complies with the Information Privacy 
Principles (IPPs) and Health Privacy Principles (HPPs) contained in the 
Privacy and Data Protection Act 2014 and the Health Records Act 2001. 
Obligations under these Acts apply to Councillors, Council staff 
(employees), agents (consultants, agency staff and volunteers) and 
contracted service providers. This document outlines the Privacy Principles 
and details guidelines and processes as to how the Information Privacy 
Policy should be implemented in practice in the Council and how they will 
apply to the community. 
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Purpose & 
Objectives 

Council’s Information Privacy Policy illustrates the ways in which we 
comply with principles and legislative requirements under the Privacy and 
Data Protection Act 2014 (PDP) and Health Records Act 2001. A clear 
and accurate privacy policy supports a positive, trusting relationship 
between Council and members of the public and highlights Ccouncil’s 
commitment to always conduct business in accordance with the 
cornerstones of good governance, leadership and direction, 
transparency, integrity and accountability. The ongoing development 
and review of our privacy policy is part of Council’s privacy      governance 
and commitment to best practice. 

Response to the 
Overarching 
Governance Principles 
of the Local 
Government Act 2020 

Section 9 of the Local Government Act 2020 states that a Council must 
in the performance of its role give effect to the overarching governance 
principles.  

This policy is in response to the following overarching governance 
supporting principle/s of the Local Government Act 2020: 
 

(a) the public transparency principles (section 58);  

Scope 
The Policy relates to all personal and health information about an 
individual that is collected, stored, used or disclosed by Council and 
applies to all people working within Council including Councillors, 
contractors and volunteers.The West Wimmera Shire Council views 
the protection of an individual’s privacy as an integral part of its 
commitment towards complete accountability and integrity in all its 
activities, functions and programs. This policy outlines Council’s 
management of personal information as required by the Privacy and 
Data Protection Act 2014. Ten Information Privacy Principles (IPPs) 
underpin the PDPA. Under IPP 5, it is a requirement for a local 
government organisation to have a written policy about its 
management of personal information and to make this available to 
anyone who asks for it. This policy applies to all staff, Councillors, 
Consultants, Contractors, Volunteers of West Wimmera Shire Council 
and those on Work-placement and Work Experience. 

Definitions 
Information and Health Privacy Principles - The Information 
Privacy Principles (IPPs) and Health Privacy Principles (IPPs) are a 
set of principles that regulate how personal and health information is 
handled (collected, managed, stored, used, disclosed or transferred 
by an organisation). These principles underpin the PDPA. 

 

Personal Information - Personal information is defined in the PDPA 
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as information or an opinion (including information or an opinion 
forming part of a database), that is recorded in any form and whether 
true or not, about an individual whose identity is apparent, or can 
reasonably be ascertained, from the information or opinion, but does 
not include information of a kind to which the Health Records Act 
2001 applies. Personal information can include, but is not limited to, 
such information as a person’s: 

• Name, age, weight or height  

• Income  
• Marital Status 

• Education 

• Home address and home number  

• Employee Details or email address 

 

Sensitive Information - Sensitive information means information or 
an opinion about an individual’s: 

 racial or ethnic origin 

 political opinions 

 membership of a political association 

 religious beliefs or affiliations 

 philosophical beliefs 

 membership of a professional or trade association 

 membership of a trade union, sexual preferences or practices 

 criminal record 

General Privacy 
Statement 

The West Wimmera Shire Council is committed to ensuring that 
personal information collected, stored and used by Council is handled 
in a responsible manner and in accordance with the PDPA and HRA. 
Personal Information is information that can be used on its own or 
with other information to identify, contact or locate a person, or whose 
identity can be ascertained from the information. Information provided 
will be retained for Council use only and will not be disclosed except 
as required by law or with consent. Council is required to collect and 
use personal, confidential and sensitive information from individuals 
and therefore, abides by the Information and Health Privacy 
Principles identified below: 

 Principle 1 Collection  

 Principle 2 Use and Disclosure  

 Principle 3 Data Quality  

 Principle 4 Data Security and Retention  

 Principle 5 Openness  

 Principle 6 Access and Correction  

 Principle 7 Unique Identifiers  

 Principle 8 Anonymity  

 Principle 9 Trans-border Data Flows  

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 14.1.1 - Draft Information Privacy Policy June 24 Page 36 of 255



Council Policy Manual 
WEST WIMMERA SHIRE COUNCIL 

Page 
4 

 

 

 Principle 10 Sensitive Information  

 Health Privacy Principle 10 – Transfer /closure of the practice 
of a health service provider  

 Health Privacy Principle 11 – Making information available to 
another health service provider 

A detailed explanation of each of the IPPs is available from the Office 
of Victorian Information Commissioner (OVIC) Website.  
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Policy Details 

1. Document Control 

The electronic version of this document is the controlled version. Printed copies are 
considered uncontrolled. Before using a printed copy, verify that it is the current version. 

 RESPONSIBLE GENERAL 
MANAGER 

CEO 

DOCUMENT OWNER Manager Governance 

APPROVED/ADOPTED BY Paul Brumby, CEO 

SIGNATURE  

APPROVAL DATE 
 
(In addition state effective if 
different) 

 
17 March 2021 

REVIEW DATE 17 March 2024 

  

VERSION HISTORY  

12. Policy Details 

The Information and Health Privacy Principles set out the minimum standards for how 
personal and health information should be managed in the Victorian public sector. As part 
of our commitment to meeting the requirements of the Acts and demonstrating Ggood 
Ggovernance, we have outlined our approach in complying with each of the overarching 
Information and Health Privacy Principles as follows. 

Collection (Principle 1) 
 
Personal or health information will only be collected where it is necessary to carry out our 
functions and activities. In some circumstances, collection of personal information is 
required by law. Sensitive information such as details pertaining to date of birth is only 
collected where the individual has consented or as otherwise permitted under legislation. 
If we collect information about an individual from another party, we will take reasonable 
steps to make the individual aware of this. 

At or near the time of collection, we will notify the individual of the purpose of collecting 
the information and inform the individual how they can access the information. Collection 
Notices, such as the example below, are included on every form and explain how we 
intend to use, share and disclose any personal information collected. 

The West  Wimmera  Shire  Council  is  committed  to  protecting  your 
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 privacy. The personal information requested on this form is being 

collected by West Wimmera Shire Council for the purpose of [insert 
purpose] or any other directly related purpose. The personal information 
will also be disclosed to [insert names of any other entities receiving the 
personal information] for the purpose of [insert how the entities will use 
the personal information]. It will not be disclosed to any other external 
party without your consent, unless required or authorised by law. If the 
personal information is not collected, [insert details of what will happen – 
can they still participate in the process, can they be anonymous etc]. If 
you wish to alter any of the personal information you have supplied, 
please contact West Wimmera Shire Council via telephone [insert number 
for your work area] or email [insert email address for your work area]. 

Use and Disclosure (Principle 2) 
 
We will only use or disclose health and personal information for the primary purpose that 
it was collected, where the individual consents and for other related purposes that an 
individual would reasonably expect this to occur. 

For example: 
 

a. Council may use email addresses or mobile phone numbers to inform 
residents that could be significantly affected, of unplanned events 

b. Council would NOT utilise email addresses or mobile phone numbers to 
advertise an event or for other marketing purposes 

We may share relevant information when it is related to the reason the information was 
collected, with other work areas within Council, with external service providers and 
contractors (who are also bound by the same privacy obligations) that have been 
engaged to provide the service or function on behalf of Council. We will use and disclose 
information in circumstances where required by law and to protect the health, safety or 
welfare of an individual or the public. For example, we may disclose personal information 
when reporting a matter to police. 

Personal information is also held in registers that are available for public inspection at the 
Council office. 

Examples of personal information held by Council that is accessible by the public 
include: 

 Council lease of land information 
 Register of all registered dogs and cats 
 Decisions and determinations relating to planning permits 
 Register of Authorised officers 
 Summary of personal interest returns 
 Advertised and open tender information (via TenderlinkeProcure) 
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Data Quality (Principle 3) 
We will take reasonable steps to ensure that all personal and health information collected, 
held, used and disclosed is accurate, complete, up-to-date and relevant to Council's 
purpose, functions and activities. Information will be verified and updated at the time of 
collection. 

For example, our staff will ask for personal details to verify your identity before 
actioning a request to update your postal address. 

Data Security and Retention (Principle 4) 
We maintain a secure system for storing personal and health information and take 
reasonable steps to destroy or permanently de-identify information when it is no longer 
needed. 

Information systems, operational policies and procedures are in place to ensure 
compliance and to review, maintain and protect personal and health information from 
misuse, loss and from unauthorised modification or disclosure. 

For example, unsolicited personal information received will usually be destroyed or 
de-identified as soon as practicable. 

 

Openness (Principle 5) 
We will take reasonable steps to let people know about the type of information we hold, 
the purpose for holding it, and how we collect, use and disclose that information. We have 
established procedures to respond to queries about our personal information handling 
practices and clearly expressed policies on the way we manage personal information. 

Our Information Privacy Policy is published on our external website and is available to 
anyone who asks for it. 

Access and Correction (Principle 6) 
Individuals have the right to access their own personal information and can request that 
we amend or delete incorrect or misleading personal information. 

Anyone can request access to documents held by Council however there are some 
exemptions under the Act. 

Examples of exemptions include: 
 

• documents affecting personal privacy of other people (such as names, 
addresses, telephone numbers) - section 33(1) 

• documents relating to commercial information (putting a commercial 
business at an unreasonable disadvantage) - section 34(1) 

• information provided in confidence such as complaints – section 35(1) 
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 • documents affecting legal proceedings (legal advice or opinions) - section 

 32(1) 

Access will be provided when requested except in circumstances outlined in legislation or 
where the Freedom of Information Act 1982 (Vic) applies. Freedom of Information (FOI) 
gives a general right to individuals to access information held by Government agencies 
limited by exemptions. 

Individuals are encouraged to contact the relevant Council area or the FOI Officer to 
determine whether information can be accessed before making a formal FOI request. For 
details on how to make an application under the FOI Act, refer to Council’s website. 

Unique Identifiers (Principle 7) 
At times we may assign a code or number to someone’s record to assist with 
identification. This can take the form of an employee number, client code, reference or 
invoice number. We only assign, use, disclose or require a unique identifier for the course 
of conducting business activities efficiently or as required by law. 

For example, we utilise the invoice number on an account instead of using 
someone’s name when paying an account 

Anonymity (Principle 8) 
Where lawful and practicable, we will give individuals the option of remaining anonymous 
when supplying information or entering into transactions with us. However, individuals 
need to be aware that anonymity may prevent us from taking appropriate action, resolving 
an issue or providing a response to the individual. 

Transborder Data Flows (Principle 9) 
When transferring information outside of Victoria, we will take reasonable steps to ensure 
that the recipient of the information is bound by privacy protection requirements similar to 
the Victorian Information Privacy Principles. 

Sensitive Information (Principle 10) 
The PDP Act places special restrictions on the collection of sensitive information. This 
includes racial or ethnic origin, political opinions or membership of political associations, 
religious or philosophical beliefs, membership of professional or trade associations or 
trade unions, sexual preferences or practices, and criminal record. 

We will only collect sensitive information when an individual has consented, collection is 
required or permitted by law, when necessary for research or statistical purposes as 
permitted under the Privacy and Data Protection Act. 

Transfer or Closure of Health Service (Health Privacy Principle 10) Health 
Information relating to a discontinued Council Health Service will be managed in 

accordance with the Health Records Act. 
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 Making Health Information available to another provider (Health Privacy Principle 11) 

If an individual asks us to make their health information available to another service 
provider, we will comply with the request as soon as practicable. Council will provide 
information to other health providers in accordance with the Health Records Act. 

3 Privacy Breaches 

A data breach occurs when personal information held by an organisation is subject to 
misuse or loss or to unauthorised access, modification or disclosure. A data breach can 
be accidental or as a result of a malicious act from an external or internal party. 

Examples of data breaches include: 
 

• An employee takes paper records, an unencrypted USB stick or laptop out 
of the office and the information is lost or stolen 

• An organisation mistakenly provides personal information to the wrong 
 person 

• An email containing recipients’ email addresses is forwarded to unintended 
 parties 

• An organisation’s database is illegally accessed by staff members or by 
individuals outside of the organisation 

We will act quickly to investigate and understand any privacy breach incidents and take 
appropriate steps to manage any potential consequences for affected individuals. 

Your right to make a privacy complaint 
 
If you have concerns about how Council has handled your personal information, you have 
the right to make a complaint. If you believe that we have breached your privacy rights, 
you should first make a complaint to Council’s Privacy Officer and try to resolve the issue. 

If you aren’t satisfied with the way Council dealt with your concerns, you can make a 
complaint to the Office of the Victorian Information Commissioner (OVIC). 

Email Council: council@westwimmera.vic.gov.au 

Post: 
PO Box 201 
Edenhope, VIC 3318 

 
Complaints to Council should be made in writing. The complaint will be investigated by 
Council’s Information Privacy Officer and the complainant will be provided with a written 
response within ten 30 working days. 
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4 Responsibility 

It is the responsibility of the Governance team to review this Policy at least every three four 
years and in accordance with relevant legislation. 

5 Related Documents & Resources 

Legislation / External Document 
 
 Privacy and Data Protection Act 2014 
 Freedom of Information Act 1982 
 Health Records Act 2001 
 Freedom of Information Act 1982 
 Charter of Human Rights and Responsibilities Act 2006 
 Local Government Act 2020 

Internal Documents 

 Media Relations Policy 
 Communications Policy 
 Public Transparency Policy 
 Code of Conduct 

 
A copy of this Privacy Policy is available to all staff and is also available on Council’s 
external website. 

 
West Wimmera Shire Council websites 

 
The following applies when you interact with our websites. 

 
Collection and use of personal data 

 
The West Wimmera Shire Council’s various websites only collect or record personal 
information you choose to provide through our Contact Us section, subscription to 
communications, newsletters, initiatives or program updates, online applications etc. You 
can browse our websites anonymously, without disclosing your personal information. 

Collection and use of site visit data 
 
Cookies are data files that are placed on a device when it is used to visit a website. For 
the most part they are sessional and just contain system-generated values to identify the 
user's session for statistical and system administration purposes only. Cookies are used 
on our sites, but they do not collect any personal information. 
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Policy Adopted: Ordinary Meeting 17th 
March 2021 

 Policies and 
Procedures Team 

Policy Reviewed:    
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14.2 Rate Recovery Policy - Revocation

 

14.2 Rate Recovery Policy - Revocation
  
Directorate: Corporate and Community Services
Report Author: Chief Financial Officer
Report Purpose: For Decision

Purpose

The Rate Recovery Policy is an adopted policy of Council and is due for review. This report 
recommends revocation of this Policy as its subject matter relates to operational matters 
addressed by internal administrative policies. 

OFFICER RECOMMENDATION:

 That Council revokes the Rate Recovery Policy.

Declaration of Interest 

No officer declared an interest under the Local Government Act 2020 (LGA 2020) in the 
preparation of this report.

Background 

The Rate Recovery Policy is administrative and outlines the methodology for recovery of 
rates arrears including debt collection and legal action processes. 

The operational processes delineated in the Policy include:

• Payment options for rates accounts
• Charging of interest on overdue rates
• Issue of first and final notices
• Referral of debts to Council’s collection agent
• Procedure for legal action
• Arrears thresholds triggering collection action

The Policy was adopted by Council on 15 June 2022 and is now due for review. 

Since this Policy relates only to internal operational matters and following advice from the 
Chair of Council's Audit and Risk Committee, it is proposed that this Policy be revoked as an 
adopted policy of Council, and replaced by an internal operational policy that does not 
require formal adoption by Council.
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Risk Management Implications 

Not applicable

Legislative Implications 

Not applicable

Environmental Implications 

Not applicable

Financial and Budgetary Implications 

Not applicable

Policy Implications

Not applicable

Council Plan Implications 

This report supports the following sections of the West Wimmera Shire Council Plan 2021 – 
2025:

Goal 4 – Good Governance
4.4 Develop a high performing accountable organisation.

Communication Implications 

No Communication Implications

Equal Impact Assessment

No Equal Impact Assessment is required

Conclusion 

The subject matter of the Rates Recovery Policy relates to internal operational matters and 
accordingly does not require adoption by Council. Revocation of this Policy by Council is 
recommended to ensure that the subject matter is dealt with by operational means.

Attachments 
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COUNCIL POLICY 

RATE RECOVERY POLICY 
Policy No:  

Adopted by Council: 15 June 2022 

Next review date: July 2024 

Senior Manager: Director Corporate and Community Services 

Responsible Officer:  Revenue Manager 

Functional Area: Corporate Services 

 

Introduction & 
Background 

The West Wimmera Shire Council raises rates and charges against properties 
in accordance with the Local Government Act 1989 (the Act) and provides a 
number of options through which payments can be made. 

Council is committed to the timely recovery of rates and charges in order to 
ensure adequate funding of the ongoing services and capital work projects it 
provides for community benefit, and to fulfil its broader business management 
and corporate governance responsibilities. 

In the case of the recovery of overdue amounts, Council may avail itself of the 
options under Sections 180 and 181 of the Act. These recovery methods 
include legal action and ultimately the sale of the property in question should 
the amount owing satisfy criteria contained in this policy. 

Purpose & Objectives The key objective of the Rate Recovery Policy is to provide clear parameters 
to Council, Council Staff and the Debt Recovery Contractor to allow the 
effective and consistent recovery of overdue rates and charges.  

This Policy should be read in conjunction with Council’s Financial Hardship 
Policy.  
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Policy Details 

1.  POLICY STATEMENT 

The following key strategies may be used to achieve the policy objectives: 
 

- Council will enforce the legislative powers available under the Local Government 
Act 1989 (the Act) in the pursuit of outstanding rates and charges debts. 

- Council will collect outstanding monies owed using all possible means before 
engaging in legal action, whilst remaining acutely aware of all ratepayers 
experiencing genuine financial hardship. 

- Council will undertake legal action only once all other collection avenues have been 
exhausted. 

- Consider applications from ratepayers to deviate from the standard payment 
options by entering into Special Payment Arrangements, and where the ratepayer is 
experiencing financial hardship consider applications under Section 170 and 171A 
of the Act in accordance with Councils Financial Hardship Policy.  
 

Council is committed to: 
 

- Ensuring that the collection process is transparent 
- Treating all people fairly, consistently, respectfully and with sensitivity 
- All collection matters under this policy are strictly confidential 

Issue rate notices detailing amounts owing, due dates and payment methods 
available, advertise courtesy reminders prior to payment dates and issue final 
notices following payment due dates.  

2.  PAYMENT OPTIONS 

2.1 Standard Payment Options 
 
Ratepayers can avail themselves of one of the following standard payment options: 

1. Lump sum payable on or before February 15 in accordance with Section 167(2B) of the 
Act; 

2. Four instalments payable on or before the last day of September, November, February 
and May in accordance with Section 167(2) of the Act; 

3. If any of the above dates fall on a non-business day, the payment date is moved to the 
next business day. 

 
2.2 Special Payment Arrangements 
 
Where a ratepayer is unable to make their payments by any of the standard options 
available a Special Payment Arrangement may be entered into as detailed in Councils 
Financial Hardship Policy.  
 

3. PENALTY INTEREST  

3.1 Late Payment Penalty Interest 
 
Interest will be charged on all amounts that are overdue in accordance with Section 172 of 
the Act at the rate set under the Penalty Interest Rates Act 1983. 
 
Full or partial interest waivers may be applied to specific accounts in accordance with 
Councils financial hardship policy.  
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Write-off of interest charges due to Council administrative error can be authorised by the 
Revenue Manager, Chief Financial Officer or the Director Corporate Community Services.  
 
The following will not be considered justification for write-off:  

- Failure of ratepayer to inform Council of updated contact details.  
- Notice not received when Council records indicate postage date.  
- Late payment of 1st instalment resulting in partial payment towards annual payment 

option.   

4. FAILURE TO PAY 

4.1 Recovery of Overdue Rates 
 
Where ratepayers do not make their payments in line with one of the standard options 
available and there is no approved Special Payment Arrangement or approved financial 
hardship application action will be taken to recover the money owing to Council as follows: 
 

Lump Sum Payments - Where rates remain unpaid 14 days after the final date for 
payment set for payment under section 167 (2B) of the Act, a first and final notice 
requesting payment within 14 days from the date of the notice will be issued for all 
properties where the amount owing is equal to or greater than the amount shown 
under item 1 of the schedule to this policy. A reminder notice will be issued for 
properties where the amount owning is less than the schedule amount.  

 
Four Instalments - Where rates remain unpaid 14 days after the final date for 
payment of the fourth instalment, a first and final notice requesting payment within 
14 days from the date of the notice will be issued for all properties where the 
amount owing is equal to or greater than the amount shown under item 1 of the 
schedule to this policy. A reminder notice will be issued for properties where the 
amount owning is less than the schedule amount.  

 
Failure to respond to the final notice (by making payment in full or requesting a suitable 
Special Payment Arrangement) will result in the matter being referred to Council’s Debt 
Recovery Contractor who will commence recovery actions. Recovery actions may include a 
Solicitor’s letter demanding payment within 14 days where the amount owing is equal to or 
greater than the amount shown under item 2 of the schedule to this policy. 
 
Those ratepayers who fail to respond to the Solicitor’s 14 Days demand letter (by making 
payment in full or requesting a suitable Special Payment Arrangement in accordance with 
Councils Financial Hardship Policy) will be referred to Council’s Debt Recovery Contractor 
for legal proceedings to be commenced. This action will only be commenced for those 
ratepayers where the amount owing is equal to or greater than the amount shown under 
item 3 of the schedule to this policy as the cost of legal action is significant and is charged 
to the ratepayer.  
 
A Complaint is then prepared and lodged with the Magistrates Court for issue. Once the 
Complaint is lodged with the Court the associated legal costs become chargeable. Once the 
Complaint is issued by the Court it is then served on the ratepayer who must within 21 days 
from the date of service: 

1. Pay the claim in full plus costs; or 

2. Enter into a Special Payment Arrangement; or 

3. Lodge a completed Notice of Defence with the Court (thereby giving notice of 
their intention to dispute the claim). 
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If, at the expiration of the 21 days, the ratepayer has failed to carry out any of the above, an 
application will be made to the Court for an Order against the ratepayer for the amount of 
the debt plus costs.  Once an Order has been made the following execution proceedings to 
recover the debt will be considered depending on the history of the ratepayer: 
 

1. Summons for Oral Examination (ratepayer is interviewed by the Clerk of Courts 
regarding their financial situation and intentions in relation to repaying the debt); 

2. Letter to mortgagee (a Court Order is not necessary, but this action would normally 
only be taken after a debtor has failed to respond to an order being obtained); 

3. Rent Demand (on the tenant of a rented property); 
4. Sale of property  

 

5. SALE OF PROPERTY  

 
5.1 Power to Sell Property 

In addition to the debt recovery procedures available through the legal system, under 
Section 181 of the Act, Council has the power to sell property where: 
 

1. There are rates and charges which are more than three years overdue; and 
2. There is no current arrangement for the payment of the overdue rates and charges; 

and 
3. There is a Court order requiring the payment or part-payment of the overdue rates 

and charges. 
 
This action may be taken if the following criteria is satisfied, after giving regard to the 
ratepayer’s debt repayment record and ability to repay the debt, their age, state of health 
and family situation: 
 

5.2.1 Vacant Land 
 
If land is vacant and the total amount owing is greater than the amount shown under item 4 
of the schedule to this policy.  
 

5.2.2 Improved Commercial and Industrial Land 
 
If a property is rated as Commercial or Industrial land and the total amount owing is greater 
than the amount shown under item 5 of the schedule to this policy 
 

5.2.3 Residential Land 
 
If a property is a residential dwelling occupied by the owner and the total amount owing is 
greater than the amount shown under item 6 of the schedule to this policy.  
 
If a property is a residential dwelling, not occupied by the owner (for instance a rental or 
investment property), and the total amount owing is greater than the amount shown under 
item 7 of the schedule to this policy.  
 

5.2.4 Farm Land 
 
If a property is rated as Farm Land with a residential dwelling occupied by the owner and 
the total amount owing is greater than the amount shown under item 8 of the schedule to 
this policy. 
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5.2.5 Other Land 

 
For all other land if the total amount owing is greater than the amount shown under item 9 of 
the schedule to this policy.  
 
Under no circumstances will any property considered a ratepayers principal place of 
residence be sold to recover unpaid rates. 
 

6. 

 

Review 

 
The Policy will be reviewed every two years with the exception of the dollar thresholds 
contained in the schedule to the policy. These dollar thresholds must be reviewed, and may 
be amended, annually by Council’s Director Corporate and Community Services.  Any 
amendment must be the subject of notice to Councillors. 
 

 RATE RECOVERY AND HARDSHIP POLICY – SCHEDULE  

Item Rate Recovery and Hardship Policy Section Amount 
1 Amount owing before issue of final notice $500 
2 Amount owing before issue of solicitor letter $1000 
3 Amount owing before issue of Magistrates Court Complaint  $1,350 
4 Amount owing before land can be sold $5,000 
5 Amount owing before land can be sold $5,000 
6 Amount owing before land can be sold $5,000 
7 Amount owing before land can be sold $5,000 
8 Amount owing before land can be sold $5,000 
9 Amount owing before land can be sold $5,000 

 

 

Policy 
Adopted: 

Ordinary Meeting 15/06/22 Minute Book Page RecFind: E22/000242 

Policy 
Reviewed: 

Version 2: Part 6 Dollar 
thresholds reviewed by 
DCCS 6 June 2023 

NA NA 
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14.3 Financial Hardship Policy - Review
  
Directorate: Corporate and Community Services
Report Author: Finance and Rating Coordinator
Report Purpose: For Decision

Purpose

The Financial Hardship Policy was adopted on 15 June 2022 and is due for review. The 
purpose of this report is to present an updated Policy which now includes the overarching 
governance principles to Council for adoption. The Audit and Risk Committee endorsed the 
proposed updated Policy at its meeting on 11 June 2024.

OFFICER RECOMMENDATION: 

 That Council adopts the attached Financial Hardship Policy.

Declaration of Interest 

No officer declared an interest under the Local Government Act 2020 (LGA 2020) in the 
preparation of this report.

Background 

The West Wimmera Shire Council levies rates and charges on properties in accordance with 
the Local Government Act 1989, the Local Government Act 2020 and the Local Government 
Legislative Amendment (Rating and Other Matters) Act 2022 (the Acts).

The Policy ensures a fair, transparent, and consistent approach to recover overdue rates and 
charges where the ratepayer is experiencing genuine financial hardship in accordance with 
sections 170, 171, and 171A of the Acts.

Council is responsible for ensuring the payment of rates and charges are adequate to 
facilitate the delivery of ongoing services and capital work projects, and to comply with its 
legislative responsibilities. 

Council may provide alternative payment arrangements for property-based debts to assist 
ratepayers experiencing hardship. Additional financial hardship assistance options outlined 
within the Policy are available to ratepayers experiencing genuine financial hardship due to 
factors including (but not limited to) loss of income, unemployment, serious illness or injury, 
and economic abuse associated with family violence.
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The Financial Hardship Policy outlines the eligibility requirements for Special Payment 
Arrangements relating to rates arrears. The Policy provides clear criteria to the ratepayer 
and Council officers, thereby ensuring consistent, transparent and fair application of 
financial hardship relief for those in genuine need. To be eligible for financial hardship relief, 
the Policy requires a ratepayer to contact a free financial counselling service and to 
authorise the financial counsellor to communicate with Council regarding a payment plan 
which is subject to Council's approval. 

Mandatory referral to a financial counselling service ensures that a ratepayer experiencing 
genuine financial hardship is provided with professional assistance to take the best possible 
steps to overcome their current situation and regain control of their finances.

Risk Management Implications 

Risk identified: 

Financial risk
Regulatory risk

Legislative Implications 

The report complies with the requirements of the: 
Local Government Act 2020

Environmental Implications 

Not applicable

Financial and Budgetary Implications 

The financial risk rating has been assessed as: Low

Policy Implications 

This report is supported by the following West Wimmera Shire Council Policy/s:

Not applicable

Council Plan Implications 

This report supports the following sections of the West Wimmera Shire Council Plan 2021 – 
2025:

Goal 4 – Good Governance
4.4 Develop a high performing accountable organisation.
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Communication Implications 

No Communication Implications

Equal Impact Assessment

No Equal Impact Assessment is required

Conclusion 

The Financial Hardship Policy was adopted on 15 June 2022 and is due for review. The 
purpose of this report is to present an updated Policy to Council for adoption. The Audit and 
Risk Committee endorsed the proposed updated Policy at its meeting on 11 June 2024.

Attachments 

   
1. WWSC Council Policy Financial Hardship Policy adopted 15 June 2022 - Track changes 

10.04.2024 [14.3.1 - 8 pages]
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COUNCIL POLICY 

FINANCIAL HARDSHIP POLICY Policy No:  

Adopted by Council: 15 June 2022 

Next review date: July 20242028 

Senior Manager: Director Corporate and Community Services Chief Financial Officer 

Responsible Officer:  Revenue Manager Finance and Rating Coordinator 

Functional Area: Corporate Services Finance 

 

Introduction & 
Background 

The West Wimmera Shire Council raises levies rates and charges against on 
properties in accordance with he the Local Government Act 1989, the Local 
Government Act 2020 and the Local Government Legislative Amendment 
(Rating and Other Matters) Act 2022 (the Acts).Local Government Act 1989(the 
Act) and provides a number of options through which payments can be made 

Council is committed to the timely recovery of rates and charges in order 
responsible to ensure the collection  of rates and charges  in order to facilitate 
the delivery funding of the ongoing services and capital work projects, and also 
to comply with its legislative itobligations.  it provides for community benefit, and 
to fulfil its broader business management and corporate governance 
responsibilities. 

West Wimmera Shire Council may provide alternative payment arrangements for 
rates property-based debts to assist ratepayers who are experiencing financial 
hardship. Additional  assistance measures outlined within this policy are 
available to individuals ratepayers who are experiencing genuine financial 
hardship due to factors including (but not limited to) loss of income, 
unemployment, serious illness or injury, and economic abuse associated with 
family violence. 

Purpose & Objectives The key objectives of the Rate Recovery and Financial Hardship Policy are: 
 

- to provide assistance to ratepayers experiencing financial hardship who 
are unable to make payments through the standard options provided. 

- to work with affected ratepayers to implement an acceptable resolution 
for both parties. All of our customers are to be treated with dignity,  
respect, sensitivity and an absence of value judgements as is necessary 
when working with customers experiencing financial hardship. Council 
has a social obligation to ensure that its vulnerable customers are 
treated fairly and that our actions will not add to the customer’s burden. 

Council is committed to  providing  ratepayers who are experiencing genuine 
financial hardship  with appropriate opportunities to manage  their rates payment 
obligations, within the context of Council's legislative and service delivery 
obligations. 
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The purpose of this policy is to ensure a fair, transparent, and consistent 
approach to recover overdue rates and charges where the ratepayer is 
experiencing genuine financial hardship in accordance with sections 170, 171, 
and 171A of the Acts. 
 

Response to the 
Overarching Governance 
Principles of the Local 
Government Act 2020 

Section 9 of the Local Government Act 2020 states that a Council must in the 
performance of its role give effect to the overarching governance principles.  
This policy is in response to the following overarching governance supporting 
principle/s of the Local Government Act 2020: 
 

(a) the financial management principles (section 101); 

Scope This policy applies to rateable assessments in the West Wimmera Shire where 
the property is the ratepayer(s)’ principal place of residence. 

 

Definitions Accredited Financial Counsellor means a person who holds a Diploma of 
Community Services (Financial Counselling), including not-for-profit financial 
counsellors. 

Financial Hardship means the inability to meet basic requirements (including 
food, clothing, medicine, accommodation, utilities and children's education). 

Ratepayer means the party liable to pay Rates and Charges as defined by Local 
Government Act 1989 the Acts s156. 

Residential Property means a property whose primary use is for residential 
purposes.  

Rates and Charges is as defined by the Acts: What rates and charges may a 
Council declare (s155) and Liability to pay rates and charges (s156). 

 
 

Policy Details 

1.  GENERAL PRINCIPLES 
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Council is committed to: 

• Assisting ratepayers who are experiencing financial hardship.  
• Ensuring that the collection process is transparent. 
• Treating all people fairly, consistently, respectfully and with sensitivity. 
• Ensuring Council staff have the resources necessary to manage ratepayer financial 

hardship and special payment arrangement agreements effectively and 
consistently.  

•    Ensuring collection matters under this policy remain are strictly confidential. 

Where Council staff have identified that a ratepayer is experiencing financial hardship, 
outstanding rates and charges owed to the municipality shall be pursued in accordance with 
this policy. 

If the outstanding rates and charges have been referred to Council’s debt collection agency 
for recovery prior to genuine financial hardship being identified, the referral will be 
withdrawn. Similarly, any ratepayer who is assessed as experiencing  genuine financial 
hardship tbyCouncil will not be referred to Council’s collection agency. 

Where a Special Payments Payment Arrangement or Financial Hardship Arrangement is in 
default, normal collection activities will be initiated/resumed.  

2.  SPECIAL PAYMENT ARRANGEMENT 
 
Where a ratepayer is unable to make their payments as required , a Special Payment 
Arrangement (payment plan) may be negotiated. These arrangements can be made at any 
time during the recovery process subject to the following conditions: 
 

• Payment plans may be agreed to via phone, in person, writing or email. 
 

• Special Payment Arrangements Payment plans that will clear the arrears and 
current balances within 12 months can be approved by any rates officers officer or 
collection agent agency.  
 

• Special Payment Arrangements that will clear all account balances (current and 
arrears) by the end of the current financial year will be eligible for an interest waiver 
while complaint with the arrangement. Interest incurred prior to the establishment of 
a payment arrangement will not be waived.  Interest, if applicable, will cease to 
accrue for the term of the payment plan unless the ratepayer were to default on 
their arrangement. Default on the arrangement will result in reinstatement of of the 
interest which had been suspended for the duration of the payment plan.  

• Special Payment Arrangements Payment plans that extend further than 12 months 
will only be approved  in circumstances of Financial Hardship and must be 
considered under section 3 of this policy.   
 

• Once a Special Payment Arrangement is established, a letter will be sent via post or 
email to the ratepayer detailing the approved  arrangement payment plan.  

 
• Any default in the terms of the Special Payment Arrangement payment plan will be 

notified in writing by post or email and may, without further notice, result in legal 
recovery action being initiated/resumed.  

 

3. FINANCIAL HARDSHIP  
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Council recognises that  ratepayers may experience times of financial hardship due to 
circumstances beyond their control  which may seriously impair their  capacity to pay their 
rates in accordance with their legislative obligations. 

Financial hardship is a circumstance of experiencing a lack of financial means, which may 
be either ongoing or temporary. If  a ratepayer is experiencing genuine financial hardship 
and wishes to request consideration in respect to the payment of their Council rates,  
Council will refer them to a free financial counselling service.  A request to Council for relief 
under this Policy can only be approved if it is made on the ratepayer(s)’ behalf by an 
accredited financial counsellor.  

Under section 170 of the Act, a person may apply to have the whole or part of any payment 
of a rate or charge deferred for a specified period.  Council can grant that application, 
absolutely or subject to conditions, if it considers that payment would cause hardship to the 
applicant. 
 
Under section 171 and 171A of the Act, a person suffering financial hardship may make 
application to Council for a waiver of the whole or part of any rate, charge, or interest.  
Council may grant that application. 
 
Where Ratepayers are unable to make their rate payments on time or at all, they can make 
application for deferral or waiver. If Council is satisfied that any applicant will suffer financial 
hardship, consideration will be given to deferral or waiver (or a combination of both). 
 
The intent of this section of the policy is that any benefit granted is not meant to be an 
ongoing benefit.but It is to give the applicant time to reassess their financial situation. 
 
3.1 Eligibility  
 
Assistance will  be considered in the following circumstances 

 
1. For a property used primarily for residential purposes or land classified as farmland, 

in circumstances where the applicant lives on the property, and it is their sole or 
principal place of residence; and 

2. The ratepayer has contacted an accredited financial counsellor (can be a not-for-
profit accredited financial counsellor); and 

3. The ratepayer has authorised an accredited financial counsellor to liaise with 
Council on their behalf in relation to the outstanding rates and charges; and 

4. The accredited financial counsellor has assessed and provided Council with an 
independent assessment that the ratepayer is experiencing genuine financial  
hardship; and 

5. A realistic payment arrangement the ratepayer is able to meet. By approving  a 
payment plan submitted by an accredited financial counsellor Council has 
confirmed that the proposed plan is acceptable.   
 

 
              3.1.1 Special Circumstances 
 
Council acknowledges that special circumstances may exist where the applicant does not 
meet all  of the above conditions. For example, in cases of  Special Charge Schemes or  
natural disasters.  
 
Where such special circumstances are deemed to exist, approval of any hardship relief 
measures may be provided by the Chief Financial Officer.  
 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 14.3.1 - WWSC Council Policy Financial Hardship Policy
adopted 15 June 2022 - Track changes 10.04.2024 Page 60 of 255



Council Policy Manual 
WEST WIMMERA SHIRE COUNCIL 

 

Page 5 

 

3.2 Assistance Provided 
 
If deemed eligible for Financial Hardship financial hardship assistance, the assistance will 
take the following form: 
 
The Chief Executive Officer may grant assistance to a ratepayer under this policy as per the  
following: 
 

1. Suspension of court action or sale of land; and/or 
2. An agreed payment arrangement outside the current debt recovery action; and/or 
3. Subject to satisfactory completion of an agreed payment arrangement: 

- Reimbursement of interest already applied and charged; and/or 
- Reimbursement of interest charges accruing between the application, 

consideration, and completion of an agreed payment arrangementplan; 
and/orReimbursement of charges legal fees for costs to recover outstanding 
rates and charges. (for which the court has ordered that the ratepayer pay 
costs). 

 
3.3 Assessment of Financial Hardship 
The Chief Executive Officer will assess requests for financial hardship concession under 
this policy. 

Assessment will include consideration of: 
1. Information received from an accredited financial counsellor; and 
2. Ratepayer history; and 
3. Information on the property’s rate assessment including the value of the outstanding 

rates and charges, the period the rates and charges have been overdue, and 
related matters. 

 

 
3.4 Dispute of Failure to Comply 
Normal debt recovery action will resume if: 

1. The request for hardship relief is not approved  by Council; or 

2. The ratepayer; 

- Does not respond to the offer of assistance; or 

- Fails to wholly comply with the offer of assistance; or 

- Once an agreed payment arrangement plan is entered, fails to comply with the 
requirements of that agreed payment arrangement plan. 

In circumstances where the ratepayer is on an agreed payment plan and fails to 
complyarrangement, Council may consider the creation of a new or amended payment plan.  

If a ratepayer     objects to the outcome of their application under this policy,  a review of 
that decision may be sought in accordance with Council's Complaints Policy. 
 

4. EXTERNAL RESOURCES 

Council officers are able to can assist  ratepayers to contact financial information services 
including financial counselling services. 
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The National Debt Helpline provides free financial counselling services Australia-wide. It 
can be accesses at www.ndh.org.au or by calling 1800 007 007. Y 
fcsouthwest@bethany.org.au horsham@areable.org.au 

Website: https://www.bethany.org.au/financial-counselling/ 
https://www.areable.org.au/contact/horsham. 

5. 

 

Review 

 
The Policy will be reviewed every two four years.  
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15 Infrastructure Development and Works
15.1 Dept. Transport and Planning support for Flood Study

 

15.1 Dept. Transport and Planning support for Flood Study
  
Directorate: Infrastructure Development and Works
Report Author: Senior Planning Officer
Report Purpose: For Decision

Purpose

The purpose of this report is to recommend to Council to formally adopt previously 
completed flood studies for Harrow and Chetwynd as the first stage of a process to 
commence amendments to the WWSC Planning Scheme. There is a current window of 
opportunity to progress this, using external resources and funding, at no cost to Council. 

OFFICER RECOMMENDATION:

 That Council resolve to adopt the Harrow Flood Investigation 2017, and the Chetwynd 
Flood Intelligence and Flood Mapping 2018.

Declaration of Interest 

No officer declared an interest under the Local Government Act 2020 (LGA 2020) in the 
preparation of this report.

Background 

The Harrow Flood Investigation 2017, and the Chetwynd Flood Intelligence and Flood 
Mapping 2018 were finalised in 2017 and 2018 respectively.  At that time. Neither of the 
two reports were adopted by Council via resolution.  In order to proceed with 
implementation of the recommendations contained within these two reports, they need to 
be adopted by Council.

Implementing the Planning scheme recommendations in these two reports was identified as 
a priority in the most recent planning scheme review. Undertaking an amendment to the 
West Wimmera Planning Scheme to implement the recommendations from these two 
studies forms part of the Strategic Planning work plan.

An opportunity has arisen for the Department of Transport and Planning to assist Council in 
undertaking this work by funding the preparation of the amendment and the associated 
amendment process.  It is estimated that this funding Is valued at $60,000 to $80,000, 
depending on the need for any hearings.
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The absence of a resolution of Council adopting these two studies is an impediment to this 
work progressing. 

Once council can demonstrate to the Minister for Planning that the two studies are adopted 
by resolution, the department can commence preparation of the planning scheme 
amendment documents.  Without a resolution adopting the two studies the amendment 
cannot proceed.

Once these documents have been drafted, Council officers will undertake engagement with 
the Harrow and Chetwynd communities regarding the content of the draft controls. These 
controls will include planning scheme maps, as well as planning scheme ordinance.

The outcome of this engagement will be reported back to Council. 

Risk Management Implications 

Risk identified: 

There are no obvious risks for Council to mitigate or eliminate in regard to the proposal 
considered for funding support in this report.

Legislative Implications 

Not Applicable

Environmental Implications 

Nil

Financial and Budgetary Implications 

The financial risk rating has been assessed as: Low

Policy Implications 

This report is supported by the following West Wimmera Shire Council Policy/s:

Not applicable

Council Plan Implications 

This report supports the following sections of the West Wimmera Shire Council Plan 2021 – 
2025:

Goal 1 – Liveable & Healthy Community
1.6 Support a prepared and resilient community.
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Goal 3 – Sustainable Environment
3.2 Promote sustainable environmental management practices.

Communication Implications 

No Communication Implications

Equal Impact Assessment

No Equal Impact Assessment is required

Conclusion 

By incorporating flood studies such as this into the planning scheme, Council can create 
safer, more resilient, and sustainable communities, ensuring long-term protection and 
prosperity for residents. 

Attachments 

   
1. Final Harrow Flood Study [15.1.1 - 146 pages]
2. Chetwynd Flood Intelligence Mapping Report 2018 [15.1.2 - 37 pages]
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1. EXECUTIVE SUMMARY 

Glenelg Hopkins CMA commissioned Water Technology to undertake the Harrow Flood Investigation. 
The study included detailed hydrologic and hydraulic modelling of the Glenelg River, Salt Creek and 
several small tributaries near Harrow. 

Harrow is in south western Victoria, approximately 75 km north west of Hamilton and 30 km south 
east of Edenhope. The township is located on the Glenelg River downstream of the Salt Creek 
confluence.  

The Glenelg River begins in the Grampians National Park where it interacts with Moora Moora 
Reservoir via a diversion channel, and flows on to Rocklands Reservoir. Rocklands is a significant 
storage operated by GWMWater and its construction in 1953 has significantly altered the flow regime 
of the Glenelg River and the potential for flooding in Harrow. As such, streamflow records prior to 
1953 are not reflective of potential flows today and were not considered relevant for calibration and 
design flow determination.  

The Harrow community was actively involved in the investigation through community consultation 
sessions, social media and meetings with a Project Steering Committee which included several 
community members. The community consultation sessions were largely managed by Glenelg Hopkins 
CMA and West Wimmera Shire Council. The aims of the community consultation were to raise 
awareness of the study, to identify key community concerns, to provide information to the community 
and seek their feedback/input regarding the study outcomes including the existing flood behaviour 
and proposed mitigation options for the township. 

Three major community meetings were held: 

 Initial community meeting, Harrow Hermitage Hotel  18th February 2016  The first public 
meeting was held to outline the objectives of the study to the community, communicate what 
the community can expect from the study and gather input from the community on observed 
inundation and potential mitigation solutions. 

 Second community meeting, Harrow Hermitage Hotel  2nd June 2016  The second 
community meeting presented calibration results for the September and December 2010 
events and outlined a list of potential flood mitigation options identified to date. Community 
feedback was sought on the flood modelling results and their preference/suggestions for 
additional flood mitigation options. 

 Third community meeting, Harrow Hermitage Hotel  19th December 2016 The final public 
meeting presented planning scheme layers, mitigation modelling and project outcomes. 
Community feedback was sought on potential levee design, location and appearance.  

There are numerous streamflow gauges on the Glenelg River which can be reflective of potential 
flooding in Harrow, the most significant of these is Glenelg River at Rocklands, Glenelg River at Fulham 
Bridge and Glenelg River at Harrow. These gauges were used during the streamflow analysis for this 
project.  

The primary aims of the streamflow analysis undertaken for this project included: 

 Determine calibration events and flows to be used in the hydraulic model. 
 Determine design event peak flow and hydrograph shape for input to the hydraulic model at 

the model boundaries. Design events included 0.2%, 0.5%, 1%, 2%, 5%, 10% and 20% AEP 
flood events, Probable Maximum Flood (PMF) and climate change scenarios. 

 Test the impact of varying starting levels in Rocklands Reservoir on flows in the Glenelg River 
downstream of Rocklands. 
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To achieve these aims, the streamflow analysis was separated into two major components 
determining flows for the two major contributing catchment areas; downstream and upstream of the 
Fulham Bridge streamflow gauge. Flows for these areas were determined as follows: 

 Glenelg River tributary flows between Fulham Bridge and Harrow  Inflows to the Glenelg 
River between Fulham Bridge and Harrow were determined using a RORB runoff routing 
model for both calibration and design. The inflows were then entered into a 1D hydraulic 
model of the Glenelg River between Fulham Bridge and Harrow, combining with the routed 
Fulham Bridge flow.  

 Upstream of the Glenelg River at Fulham Bridge   
o Calibration - Calibration flows for the catchment area upstream of Fulham Bridge 

were directly extracted from the Fulham Bridge gauge record. They were then used 
as an inflow boundary to the 1D model between Fulham Bridge.  

o Design - Peak flows for the catchment area upstream of Fulham Bridge were 
determined via an annual series peak flow Flood Frequency Analysis (FFA) at the 
Fulham Bridge gauge. The hydrograph shape and volume were determined by a RORB 
model of the catchment upstream of Fulham Bridge. The volume of the RORB 
generated Fulham Bridge hydrograph was then confirmed by using a volume based 
FFA at the Fulham Bridge gauge based on a four-day event duration. Four days was 
determined as the typical event duration in the Glenelg River at Fulham Bridge. 

Each hydrology component was calibrated using the September 2010, December 2010 and January 
2011 events. 

The 2010 Dept. of Sustainability and Environment Index of Stream Condition LiDAR provided high 
accuracy topographic data for hydraulic modelling elements of the. A series of surveyed road crest 
and survey transects were used to verify the accuracy of the Index of Stream Conditions (ISC) LiDAR 
data available for the project. Glenelg River transects at Harrow captured during the 2003 Harrow 
Rehabilitation Survey were also compared to the ISC data as part of the verification process. During 
this processing, a 0.32 m systematic error in the post processing of the Glenelg Hopkins Region ISC 
data was found. This was consistent with the error found in the same data set for previous Glenelg 
Hopkins Region flood investigations (e.g.. Skipton Flood Investigation (BMT WBM, 2014) and Glenelg 
Regional Flood Mapping Project (Water Technology, 2014).  

The LiDAR data was used as a basis for a detailed combined 1D-2D hydraulic model of the study area. 
The hydraulic modelling approach consisted of the following components: 

 One dimensional (1D) hydraulic model of key waterways, drainage lines and hydraulic 
structures; 

 Two dimensional (2D) hydraulic model of the broader floodplain; and 
 Linked one and two dimensional hydraulic model to accurately model the interaction 

between in bank flows (1D) and overland floodplain flows (2D). 

The hydraulic modelling suite, TUFLOW, was used in this study. TUFLOW is a widely used hydraulic 
model that is suitable for the analysis of overland flows in urban areas. TUFLOW has four main inputs: 

 Topography and drainage infrastructure data; 
 Inflow data (based on catchment hydrology); 
 Roughness; and,  
 Boundary conditions. 

The hydraulic model was calibrated using the September 2010 and December 2010 flood events, using 
surveyed flood heights, stream height information and anecdotal community observations. The 
calibrated model was then used to produce design flood mapping. The design flood mapping showed 
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there were two buildings flooded above floor and three buildings flooded below flood during a 1% 
AEP flood event, both on the south eastern side of Blair Street.  

Several addition sensitivity tests were also undertaken, including: 

 The impact of additional Rocklands Reservoir releases during flood events; 
 Variable floodplain roughness; 
 Blockage factors at the Salt Creek and Glenelg River bridges; and, 
 The impact of climate change. 

During the process of the investigation several structural mitigation options were suggested to reduce 
the impact of floods in Harrow. Water Technology reduced the number of options to be reviewed in 
detail using a prefeasibility assessment. The options that warranted further investigation were as 
follows: 

 Build a levee to protect the township along the back of the buildings on Blair Street; 
 Build levees/raised garden beds to protect individual properties; 
 Build/alter the levee around Johnny Mullagh Memorial Park to the height of the road; and, 
 Ensure no environmental releases are occurring at the same time as an expected flood event. 

A levee along the back of the properties along Blair Street was modelled to assess any potential 
adverse impacts during all floods up to and including the 1% AEP event, modelling showed no building 
were flooded to a higher depth and no additional buildings were flooded. The levee could successfully 
remove inundation from all properties along Blair Street. During community meetings, the community 
were generally not in support of a broad scale levee option to protect these properties due to the 
potential aesthetic impacts of the levee and the limited number of properties impacted. Individual 
property protection with levees or raised garden beds was considered a more appropriate option for 
these properties.  

A levee around the Johnny Mullagh Memorial Park protecting to above a 1% AEP flood level was shown 
to cause an increase in flood level at properties already flooded above floor. On discussion with the 
community, a lower levee height was modelled allowing overtopping during events rarer than a 5% 
AEP. This prevented frequent inundation but was shown to reduce the upstream water level increases 
enough so no adverse impacts on buildings were observed.  

Non-structural mitigation measures were also assessed, including a review of the existing flood 
warning system, the implementation of Land Subject to Inundation Overlay (LSIO) and Flood Overlay 
(FO) within Harrow and updates to the Municipal Flood Emergency Plan (MFEP) to include specific 
detail around Harrow.  

Due to the level of community concern, water level sensitivity testing was completed including the 
addition of a steady state flow to the design flows at Harrow. A steady state flow of 61.3 m3/s 
increased water levels in Harrow by around 0.3 m, while steady state flows of 14.5 and 6.9 m3/s 
increased levels by 0.075 m and 0.03 m respectively, these flows are representative of the maximum 
and typical environmental flow releases from Rocklands Reservoir. In the 6.9 m3/s scenario there was 
no perceivable increase in inundation extent. This demonstrates that controlled releases are not likely 
to add significantly to natural flood levels at Harrow with the level of increase relatively minor.  

The investigation made the following recommendations: 

1. The West Wimmera Shire Council Municipal Flood Emergency Plan (MFEP) be updated with 
the information provided in the Harrow Flood Investigation Flood Intelligence Report.  

2. The Land Subject to Inundation Overlay (LSIO) and Flood Overlay (FO) and associated 
planning scheme amendment documentation produced as part of this study be adopted in 
the West Wimmera Shire Council Planning Scheme.  
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3. The Victorian Flood Database (VFD) should be updated using the outputs of the Harrow 
Flood Investigation which have been formatted into the standard VFD outputs. 

4. The Harrow Flood Investigation VFD deliverables should be uploaded to FloodZoom. 
5. Bureau of Meteorology Flood Class Levels should be determined for the Glenelg River at 

Fulham Bridge and the Glenelg River at Harrow streamflow gauges and related to maps in 
the West Wimmera Shire Council Municipal Flood Emergency Plan. 

6. A crowdsourcing flood information network for Salt Creek involving adjacent landholders 
should be created, including the installation of gauge boards as reference points. 

7. An emergency flood plan for the Harrow RSL club should be created. 
8. The local CFA brigade should be actively engaged in community preparedness education for 

flooding. 
9. A levee around the Johnny Mullagh Memorial Park should be considered further with 

community groups and considered for funding. The identification of an aboriginal a scar tree 
at the Johnny Mullagh for which flooding is important may hinder this level of protection. 
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2. INTRODUCTION 

Water Technology was commissioned by Glenelg Hopkins CMA to undertake the Harrow Flood 
Investigation. The study included detailed hydrologic and hydraulic modelling of the Glenelg River, 
Salt Creek and several small tributaries in the vicinity of Harrow. 

This is the Final Study Report, combining all previous reports produced by Water Technology except 
for the Harrow Flood Investigation Flood Intelligence Report which was written for inclusion in the 
West Wimmera Shire Council Municipal Flood Emergency Plan. All previous reporting stages were 
reviewed by Glenelg Hopkins CMA and the project Steering Committee. Major reports underwent an 
independent peer review via a process managed by the Department of Environment, Land, Water and 
Planning (DELWP). This final report combines the comments received throughout the review process 
including the independent peer reviewers.  

Two reporting stages were not completed by Water Technology, these are as follows   

 Harrow Flood Investigation  Flood Warning Recommendations (Molino Stuart) 
 Harrow Flood Investigation  West Wimmera Shire Council, planning scheme amendment 

documentation (Planning and Environmental Design) 

These reports are summarised in this report. Further detail can be sourced from them directly.  

2.1 Study Area 

Harrow is in south western Victoria, approximately 75 km north west of Hamilton and 30 km south 
east of Edenhope. The township is located on the Glenelg River with several small tributaries in close 
proximity, the most significant of these to Harrow is Salt Creek, flowing into the Glenelg immediately 
upstream of Harrow.  

The Glenelg River begins in the Grampians National Park where it interacts with Moora Moora 
Reservoir via a diversion channel and flows on to Rocklands Reservoir, the largest storage in the 
system. Rocklands is a significant storage operated by GWMWater and its construction in 1953 has 
significantly altered the flow regime for the Glenelg River.  

Harrow is located approximately 75 km downstream of Rocklands Reservoir. The major waterways are 
shown in Figure 2-1. The figure shows the Salt Creek catchment to the north flowing into the Glenelg 
River at Harrow.  
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Figure 2-1 Harrow  Major waterways within the township  
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3. DATA COLLATION AND REVIEW 

3.1 Overview 

Data collation and review undertaken as part of this project documented previous flood related 
information for the study area, this included: 

 Previous flood related studies 
 Hydrological Data 

o Streamflow 
o Rainfall 
o Storages 

 Flood Records 
o August 1956 
o October 1975 
o August 1981 
o September 1983 
o September 2010 
o December 2010 

 Physical features 
o Topographic survey 
o Observed peak flood heights 
o Floor level and feature survey 

 Site visit 

3.2 Flood Related Studies 

Several previous studies relevant to flooding of the Glenelg River were available, including: 

 Glenelg Flood Investigations (Cardno Lawson and Treloar, 2008) 
 Casterton Flood Investigation (Cardno, 2011) 
 Review of Storage Operation During Floods Grampians Wimmera Mallee Water (Water 

Technology, 2011) 
 Preparation of Glenelg Hopkins CMA Submission to the Review of 2010-11 Flood Warnings 

and Response (Water Technology, 2012) 
 Casterton Flood Intelligence & Warning Improvements (WBM BMT, 2014) 
 Glenelg Regional Flood Mapping Project (Water Technology, 2015) 
 Glenelg River Technical Flows Study (Water Technology, 2015) 

The most relevant of these was the Glenelg Regional Flood Mapping Project, these report is 
documented in detail in the following section.  

3.2.1 Glenelg Regional Flood Mapping Project 

The Glenelg Regional Flood Mapping Project1 is the most recent relevant project to the Harrow Flood 
Investigation. The study included detailed one-dimensional and two-dimensional flood modelling of 
Harrow, reviewed all Glenelg River streamflow gauges, constructed and calibrated a RORB 
hydrological model of the catchment, undertook design flow estimates using the calibrated RORB 
model and Flood Frequency Analysis (FFA) at all gauges with a sufficient gauge record length.  

                                 
1 Water Technology, 2015  Glenelg Regional Flood Mapping Project, report prepared for DELWP 
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Modelling completed during the Glenelg Regional Flood Mapping Project used the September 2010 
and December 2010 events for calibration in the Harrow township due to the presence of surveyed 
flood heights and good flow and water level information captured at the Harrow gauge. The 1983 
event was also modelled in both the 1D and 2D models, however limited calibration information was 
available at Harrow with the focus of the events elsewhere on the Glenelg River during these events.  

There were seven flood marks surveyed of the September 2010 flood peak in Harrow. Unfortunately 
only two of these were referenced to AHD and one was referenced to a gauge board on the Glenelg 
River with an unknown gauge zero. 

The 2D hydraulic model September 010 calibration achieved during the study is shown below in Figure 
3-1, the calibration results show an excellent match to the observed data. The calibration was achieved 
using a uniform Manning  

 
Figure 3-1 December 2010 2D model calibration  Glenelg Regional Flood Mapping Project 

There were nine surveyed flood marks available for the December 2010 event in Harrow. The marks 

roughness of 0.06, as determined during the September 2010 calibration. The observed and modelled 
flood height comparisons are also shown in Figure 3-2. 
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Figure 3-2 December 2010 2D model results and surveyed flood marks 

 

The Glenelg Regional Flood Mapping1 design flow estimates were developed using both a calibrated 
RORB model and a FFA at the Fulham Bridge gauge. Unfortunately, the Harrow streamflow gauge had 
insufficient gauge record for completion of a FFA, with more data available at the Fulham Bridge 
gauge. An analysis of the concurrent record shows only a small degree of change in peak flow between 
the Fulham Bridge and Harrow streamflow gauges. 

A comparison of the design flow estimates at the Fulham Bridge gauge made using both RORB and 
FFA is shown in Table 3-1.  

Table 3-1 Glenelg Regional Flood Mapping Project - FFA and RORB model peak flows 

Design Event 
Annual Exceedance 

Probability (AEP) 

Fulham Bridge Peak Flow Estimates (m3/s) RORB Critical 
Duration (hours) FFA  RORB  

20% 6,310 6,650 30 

10% 8,730 8,900 36 
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5% 10,500 10,700 30 

2% 11,800 12,000 30 

1% 12,500 12,600 30 

0.5% 12,960 12,960 30 

 

3.3 Hydrological Data 

3.3.1 Streamflow 

Currently, there are four operational stream flow gauges upstream of Harrow.  An additional gauge at 
Balmoral was discontinued in 1956. Each of these gauges is shown in Table 3-2, detailing the period 
of record and maximum flow recorded. The gauge locations are also shown in Figure 3-3. 

Rocklands Reservoir has a large influence on flows in the Glenelg River, the reservoir finished 
construction in 1953. Therefore, events prior to 1953 are not reflective of streamflows that may be 
observed today and were omitted from the calibration and design flow determination.  

Table 3-2 Study area gauge details 

Location Number Start Date Start 
instantaneous 

End Date Peak Flow 
(m3/s) 

Peak flow 
date 

Big Cord 238231 24/04/1968 17/05/1979 15:00 Current 10.2  January 2011 

Rocklands 238205 22/03/1941 21/07/1983 4:01 Current 77.9* 

 

47.0^  

September 
1942 & March 
1946 

August 1956 

Balmoral 238201 25/05/1889 - 1/10/1956 365.4  March 1946 

Fulham 
Bridge 

238224 06/03/1964 8/01/1976 13:00 Current 131.3  December 2010 

Harrow 238210 30/11/2001 30/11/2001 14:58 Current 116.7  December 2010 

* Maximum peak flow occurred prior to the construction of Rocklands Reservoir in 1953 
^ Peak flow post the construction of Rocklands Reservoir 
 

There have been no major spills from Rocklands Reservoir since construction, with the largest 47 m3/s 
in 1956. The Fulham Bridge gauge has recorded much larger flows, indicating that the catchment 
downstream of Rocklands Reservoir can contribute significant flow that generate floods without 
requiring spills from Rocklands Reservoir. Floods could also be produced by large rainfalls in the upper 
catchment leading to Rocklands Reservoir filling and spilling in combination with runoff generated in 
the lower catchment. Given the capacity of Rocklands Reservoir, the current operational rules which 
mandate the storage must not exceed 80% capacity, and record of spills since 1953, future spills are 
unlikely to be frequent. For example, in the record wet years of 2010-12, Rocklands Reservoir only 
filled to around 40% of its operating capacity.  

The Fulham Bridge and Harrow streamflow gauges have the highest value to this study. The Fulham 
Bridge gauge is located approximately 40 km upstream of Harrow while the Harrow gauge is located 
south of the Harrow township, immediately downstream of the Harrow Recreation Reserve. 

It must be noted the water quality and gauge height measurements for the Harrow gauge are in 
different locations with the water quality recordings taken approximately 350 m downstream of 
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Coleraine-Edenhope Road (they are shown as the same location on the Department of Environment, 
Land, Water and Planning (DELWP) Water Measurement Information System2). The location of these 
gauges is shown in Figure 3-4.  

The Harrow and Fulham Bridge gauges are discussed in detail in the following sections, while the 
remaining gauges are discussed more briefly.  

                                 
2 DELWP Water Measurement Information System - http://data.water.vic.gov.au/monitoring.htm 
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Figure 3-4 Harrow streamflow and water quality gauge locations 

 

Glenelg River at Fulham Bridge 

The Fulham bridge gauge had 37 full years of record at the completion of this investigation. This was 
sufficient to determine design flow estimates using FFA. The current gauge rating curve along with all 
past gauging observations is shown in Figure 3-5. 

The gauging measurements shown generally match the adopted rating curve, with the current rating 
curve slightly overestimating the flow in some cases. These older gaugings are not likely to be used to 
construct the current 
website3 was checked and the rating curve currently being applied at Fulhum Bridge is different to the 
DELWP rating curve on the Water Information Measurement System2. There appears to be two 
distinct branches of the Glenelg River at the Fulham Bridge site, it is unknown how the gaugings are 
taken at these locations for generation of the rating curve.  

The DELWP rating curve suggests that the gauge data is reliable up to a height of 2.4 m or 74 m3/s 
(6,400 ML/d), beyond which it is extrapolated.  

The stream height record at the Fulham Bridge gauge is shown in Figure 3-6, the gauge record shows 
a large number of high flow events prior to 1996, then a period of very low stream heights in the early 
2000s, and several high flow events in 2010-2011. The December 2010 event is the only event outside 
of the reliable section of the rating curve, with a recorded level of 2.74 m. This event was used in the 

                                 
3 Water Data Online (Bureau of Meteorology), http://www.bom.gov.au/waterdata/  
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model calibration process, as discussed in Section 6.3.1. The streamflow estimates for the calibration 
events of September 2010 and December 2010 are all likely to be accurate. 

 

 
Figure 3-5 Comparison of the measured water levels and flows at Fulham Bridge2 

    

 
Figure 3-6  Glenelg River at Fulham Bridge Gauge Records2 
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Glenelg River at Harrow 

At the time of this projects completion, the Harrow gauge had a record of 14 complete years, 
insufficient for use in estimating design flow estimates through FFA. The rating curve and all past 
gauging events are shown in Figure 3-7. 

The Harrow gauge rating is not as accu
Bridge gauge. The gauge is only considered reliable over a very narrow range, between 0.54 m and 
1.1 m, or 0.3 m3/s and 8.8 m3/s (28 ML/d and 760 ML/d). Despite the rating curve not being 
considered reliable for flows above 8.8 m3/s (760 ML/d), the Glenelg River Regional Flood Mapping 
Project1 showed that the extrapolated rating curve and observed flows matched the modelled flows 
very closely when routing Fulham Bridge observed flows and RORB modelled tributary inflows through 
a 1D model of the Glenelg River. This suggests the extrapolated rating curve is reasonably good for 
flows up to the calibrated December 2010 flow of nearly 54.4 m3/s (4,700 ML/d). 

The stream height record at the Harrow gauge is shown in Figure 3-8. The gauge record shows several 
high flow events in late 2010 and early 2011, which are all around 1 m or more above the reliable 
section of the rating curve. As described above, the extrapolated rating curve is considered reliable 
for events up to the December 2010 magnitude.  

 

 
Figure 3-7 Comparison of the measured water levels and flows at Harrow2 
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Figure 3-8 Glenelg River at Harrow Gauge Records2 

 

Other gauges 

In addition to the Fulham Bridge and Harrow streamflow gauges, upstream Glenelg River gauges are 
located at Balmoral, Rocklands and Big Cord. 

The gauge at Balmoral has a streamflow record from 1889 to 1956, resulting in only three years of 
gauge record post the construction of Rocklands Reservoir.  

The Rocklands gauge has flows from 1941 to current, the gauge is largely representative of outflows 
from Rockland Reservoir. The characteristics of Rocklands Reservoir are discussed further in Section 
7.2. 

The Big Cord gauge is upstream of Rocklands and has recorded flows from 1956 to the time of this 
projects completion. The gauge has a relatively small catchment area of 57 km2 
representative of the potential flows in the Glenelg River downstream of Rocklands Reservoir. Its 
rating curve is also quite limited, with flows spilling out of bank and across a wide flat valley floor in 
relatively frequent events. 

Summary and Discussion 

Assessing the reliability of streamflow gauges within a study area was a relatively fast and easily 
completed task. This is due to the availability of the gauge rating curves and base data on the DELWP 
online Water Measurement Information System2. It is important to understand a gauge rating curve, 
its limits and sections of the curve that are most likely to contain a higher degree of uncertainty. 

The rating curves show that the Fulham Bridge gauge is reasonably accurate for the magnitude events 
used for calibration in this investigation. The Harrow gauge however has a very narrow range on the 
rating curve considered reliable, and the calibration events are all well beyond the reliable section of 
the rating curve. Previous work has demonstrated that the extrapolated rating curve at Harrow is 
reliable up to flows of the December 2010 magnitude.   
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Table 3-3 shows the ranked highest observed flows at the Fulham Bridge gauge and the corresponding 
peak flows at Harrow (although possibly inaccurate), where available.

Table 3-3 Highest ranked peak flows recorded at Fulham Bridge and Harrow Gauges

Year Glenelg River at Fulham Bridge

(m3/s)

Glenelg River at Harrow

(m3/s)

2010 131 117

1991 128 -

1992 123 -

1983 116 -

1996 113 -

1988 112 -

1981 107 -

2011 78 80

1984 76 -

1979 76 -

Hydrographs of the December 2010 and January 2011 events are shown in Figure 3-9 and Figure 3-10
respectively. The hydrographs clearly show how flow in the Glenelg River changes between the 
Fulham Bridge and Harrow streamflow gauges. The Harrow streamflow gauge shows two defined 
peaks, one from tributary inflows between the gauges, the other the Glenelg River flow routed 
between them. In the case of January 2011, the tributary inflows between the gauges has provided a 
large peak flow, indicating their significance in generating large flood flows. 

Figure 3-9 December 2010 Hydrograph comparison at Fulham Bridge and Harrow
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Figure 3-10 January 2011 Hydrograph comparison at Fulham Bridge and Harrow

3.3.2 Rainfall

There are numerous daily rainfall gauges located across the Glenelg River catchment upstream of 
Harrow. There is also a sub-daily rainfall gauge located at Rocklands.

The daily and sub daily gauges considered relevant to this study are shown below in Table 3-4, detailing 

area are highlighted in Bold. Gauge locations are shown in Figure 3-11.

Table 3-4 Relevant rainfall gauges and their respective gauge record

* sub daily rainfall gauge

Gauge Name
Gauge 
Number

Start of 
daily record

End of 
record

Max. Daily 
Recording 
(mm)

Year 
achieved

Clear Lake (Marlbro) 79008 1903 - 117.1 1957

Halls Gap (Post Office) 79074 1958 - 146.6 2011

Harrow (Post Office) 79021 1908 - 108 1946

Harrow (Pine Hills) 79022 1884 2011 88.9 1952

Rocklands Reservoir* 79052 1948 2010 118.1 1957

Telangatuk East 
(Milingimbi)

79078
1968 - 95 2011

Balmoral (Post Office) 89003 1884 - 104.1 1952

Mirranatwa (Bowacka) 89019 1901 - 124 1957

Willaura (Yarram Park 89037 1902 - 98 2010

Gatum (Orana) 89043 1953 - 88.4 1957

Coojar (Killara) 90026 1939 - 90.4 1946

Nareen 90140 1968 2005 68 1987

Wartook Reservoir 79046 1890 - 118.4 1941
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3.3.3 Storages 

There are two major water storages within the Glenelg River catchment upstream of Harrow, 
Rocklands Reservoir and Moora Moora Reservoir.  

The following information was reproduced from the Glenelg Regional Flood Study1 as the upstream 
storages are of relevance to this study. The impact of Rockland Reservoir, in particular, on flood 
behaviour at Harrow was raised by community members and was examined closely in this study. 

Moora Moora Reservoir is a relatively small reservoir upstream of Rocklands Reservoir, constructed 
in 1934. The reservoir has a Full Supply Volume of 6,300 ML and captures flows from Moora Moora 
Creek. The Reservoir is off line from Glenelg River. Moora Moora Reservoir Outlets to the Moora 
Channel which passes on to Distribution Heads. 

Rocklands was finished construction in 1953, with a capacity of 348,000 ML. It is managed and 
maintained by GWMWater, the largest storage in their system. It was originally designed as a carry-
over storage to be managed along with Toolondo Reservoir4. Due to its shape, Rocklands has much 
higher evaporation than Toolondo and therefore, water was transferred to and stored in Toolondo in 
preference to Rocklands. Inflow to Rocklands Reservoir averages 101,000 ML/year with much of the 
flow occurring during the period July to October5. 

In light of the Northern Mallee and Wimmera Mallee Pipeline Projects, Rocklands is used primarily to 
supply environmental flows and as a supplementary water source for Hamilton, suppling some 
irrigation and Supply by Agreement demands.  

Approximately 40% of the water released by GWMWater for the environmental allocation each year 
is made as releases from Rocklands Reservoir into the Glenelg River to meet the Environmental 
Demands on the Glenelg River at Harrow6. The Reservoir is currently run with a maximum operating 
volume of 261,000 ML (or 75% capacity) at 194.1 m AHD, providing a de facto 87,000 ML of flood 
reserve. This reduced operating volume is in light of the storage being operated primarily for 
environmental flows but will also minimise flood overflows to the Glenelg River. The reduced 
operational level public consultation occurred during 2010 with the implementation occurring in early 
2011. There was intention to change the operational capacity of Rocklands Reservoir to 85% in late 
2014. The change had not occurred at the time of this reports production but was considered 
imminent7. The Rocklands Reservoir spillway is at 195.47 m AHD with a length of 154.5 m. The change 
in operational rules is unlikely to change the attenuation of flood flows.  

The outlet capacity of Rocklands Reservoir is (14.5 m3/s) 1,250 ML/d and releases from Rocklands 
Reservoir occur via the main outlet which connects to the Toolondo Channel and Glenelg River. Flows 
can be discharged to the Glenelg River at three locations: 5 Mile outlet, 12 Mile outlet and the wall. 
Transfers to Toolondo Reservoir are limited when the capacity of Rocklands exceeds 75% due to outlet 
constraints5.  

The GWMWater O&M Manual for Rocklands Reservoir states the dam has never passed a major flood, 
with the maximum outflow stated at 61.3 m3/s (5,300 ML/d) in 19758. Unfortunately, the data 

                                 
4 Barlow (1987) - Wimmera / Mallee Headworks System Reference Manual 
5 Water Technology (2011) - Review of Storage Operation During Floods  Grampians Wimmera Mallee Water 
6 GHD (February 2011) - Report for the Wimmera-Glenelg REALM Model Update, produced for the Department 
of Sustainability and Environment 
7 GWMWater (March 2014)  Bulk and Environmental Entitlements Operations Review 
8 GWMWater (March 2010) - Rocklands Reservoir Operation, Inspection and Maintenance Manual (O&M 
Manual) 
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available via the DEPI Water Measurement Information System only shows the rising and falling limbs 
of the measured hydrograph on the Glenelg River at Rocklands. At what is assumed to be the peak flow 
the data quality code is listed as 254, Rating Table Exceeded.

The partial hydrograph recorded at the Rocklands streamflow gauge is shown in Figure 3-12.

Figure 3-12 October 1975 flow on the Glenelg River at Rocklands

A review of the Rocklands Reservoir Head Gauge levels and discussion with former GWMWater staff9

indicted reservoir spills have occurred in:

1953
1955
1956
1958

1960
1974
1975
1988

1989
1990
1992
1993

1996

A number of these spills are not identified in the GWMWater reservoir level online record due to a re-
rating of the reservoir volume which changed from 335,500 ML to 348,300 ML. In the years prior to 
1988 the surcharge volume was also not recorded with the reservoir height only recorded as the spill 
way height. Of the spills that have occurred at Rocklands, only five have recorded flows greater than 
23 m3/s (2000 ML/d). The data and peak flow measured at the Glenelg River at Rocklands gauge for 
these spills is shown below in Table 3-5. No flood release procedures exist for Rocklands Reservoir5.

                                
9 Pers. Comm John Martin (Former Executive Manager, Sustainable Water and Infrastructure)

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 97 of 255



Glenelg Hopkins CMA 
Harrow Flood Investigation 
 

4296-01 / R06 v01  - 04/04/2017 31 
 

Table 3-5  Rocklands Reservoir spill details 

Spill Date 
Maximum discharge recorded on the Glenelg River at Rocklands 

ML/d m3/s 

August 1956 4060 47.0 

September 1974 2250 26.0 

October 1975 5300 61.3 

July 1983 2605 30.2 

August 1988 3280 38.0 

August 1992 3540 41.0 

A key component of this project was to better understand the impact of Rocklands Reservoir on 
flooding at Harrow. A range of scenarios were modelled in the hydrological model and this is discussed 
further in Section 7. 

3.3.4 Flood Records 

Discussion of historic events focuses on events post the completion of Rocklands Reservoir in 1953, 
flood events prior to the construction of Rocklands Reservoir are of limited use in the model 
calibration with an aim to produce accurate design modelling. However, they are useful for community 
understanding and comparison to design mapping.  

There have been several previous major flood events in Harrow, including September 1983 and most 
recently the September and December 2010 events. In Harrow, the December 2010 was the largest 
event since Rocklands construction in 1953.  

The details of the historic events used in the model calibration are discussed in the hydrology (Section 
5.4.3) and hydraulics (Section 6.3) sections of this report.  

3.4 Topographic Data/Survey 

3.4.1 LiDAR 

High resolution LiDAR was available for the study area, ensuring the topography could be accurately 
represented in the hydraulic modelling. The Glenelg Regional Flood Mapping Project1 used a series of 
surveyed road crest and survey transects to verify the accuracy of the Index of Stream Conditions (ISC) 
LiDAR data available for the project. Glenelg River transects at Harrow captured during the 2003 
Harrow Rehabilitation Survey were also compared to the ISC data as part of the verification process. 
An example of these transects is shown in Figure 3-13 and Figure 3-14. The VicMap 20 m Digital 
Elevation (DEM) is also shown for comparison. 

The surveyed transects showed a clear difference between the LiDAR and the surveyed transects, with 
the ISC LiDAR consistently higher than the survey. This was observed for survey data locations along 
the Glenelg River across all survey sources. The LiDAR verification process identified the difference 
between the survey and LiDAR data to be 0.32 m (ISC - Survey), meaning the ISC LiDAR data was 0.32 m 
higher than the survey. This was verified by the LiDAR verification undertaken during the Casterton 
Flood Investigation13 and Skipton Flood Investigation14. which also found a uniform difference 
between the ISC LiDAR data and survey heights of 0.32 m. In both projects the ISC LiDAR data was 
lowered to accommodate for this difference. This shift in the LiDAR was used for the Harrow Flood 
Investigation, and no further control transects to verify the LiDAR datasets were required.  
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As shown in the below figures, the Glenelg River channel was generally not well represented by the 
LiDAR as it has captured the water surface at the time of survey. The available cross-section survey 
(shown in Figure 3-15) data was used to stamp in the channel to ensure its capacity was properly 
represented. Further transects focusing on the Glenelg River road crossings between Rocklands and 
Casterton are shown in Appendix A. 

Figure 3-13 Survey vs ISC LiDAR data cross section comparison at Harrow, Harrow Rehabilitation 
Survey Chainage 1400 m
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Figure 3-14 Survey vs ISC LiDAR data cross section comparison at Harrow, Harrow Rehabilitation 
Survey Chainage 2800 m
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Figure 3-15 Available cross-section survey transects10 

                                 
10 Glenelg Hopkins CMA, 2003  Harrow Rehabilitation Survey 
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3.4.2 Observed peak flood heights and extents 

A number of observed peak flood heights were available within the Harrow township. These surveyed 
levels area available for the following events  

 1946 (2) 
 September 2010 (7) and  
 December 2010 (9). 

The location of the observed flood heights is shown in Figure 3-16. 

Unfortunately, the only formal flood extents available for Harrow are for the 1946 event which was 
not preferred for calibration due to the construction of Rocklands Reservoir in 1953. However, a 
significant amount of community anecdotal evidence is available for the more recent events. This 
information was drawn on during the calibration process.   
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Figure 3-16 Harrow - Observed peak flood heights 
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3.5 Site Visit 

A site visit was undertaken on 28th February 2016, prior to the inception meeting. A number of key 
floodplain features around the township were visited and photos taken. The images below show some 
of the key locations visited. 

 
1946 flood level marked on pole at community hall 

 
Outlet of small watercourse adjacent to Swanston Street 

 
Weir located immediately downstream of stream flow 

gauge near football oval. 

 
Location of streamflow gauge in weir pool adjacent to 

football oval. 
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4. PROJECT CONSULTATION 

4.1 Overview 

A key element in the development of the Harrow Flood Investigation was the active engagement of 
residents in the study area. This engagement was developed over the course of the study through 
community consultation sessions, social media and meetings with a Project Steering Committee 
including several members of the community. The community consultation sessions were largely 
managed by Glenelg Hopkins CMA and West Wimmera Shire Council. The aims of the community 
consultation were as follows: 

 To raise awareness of the study and to identify key community concerns. 
 To provide information to the community, seek their feedback/input regarding the study 

outcomes including the existing flood behaviour and proposed mitigation options for the 
township. 

4.2 Stakeholder Advisory Group 

The Harrow Flood Investigation was led by a Stakeholder Advisory Group consisting of representatives 
from Glenelg Hopkins CMA, West Wimmera Shire Council, Department of Environment, Land, Water 
and Planning (DELWP), State Emergency Service (SES), Bureau of Meteorology (BoM) Grampians 
Wimmera Mallee Water (GWMWater), Water Technology and the Harrow community.  

The Steering Committee met on 3 occasions at key points throughout the study, to manage the 
development of the investigation. The meeting dates and basis for discussion was as follows: 

 Thursday 18th February 2016  Project introduction and overview 
 Thursday 2nd June 2016  Modelling methodology and calibration 
 Tuesday 29th November 2016 - Mitigation options, planning scheme overlays, flood 

intelligence and warning 

4.3 Community Consultation 

All community meetings were supported by media releases to local papers and meeting notices 
advertising meetings well in advance. The following community meetings were held as part of the 
consultation process: 

 Initial community meeting, Harrow Hermitage Hotel  18th February 2016  The first public 
meeting was held to outline the objectives of the study to the community, communicate 
what the community can expect from the study and gather input from the community on 
observed inundation and potential mitigation solutions; 

 Second community meeting, Harrow Hermitage Hotel  2nd June 2016  The second 
community meeting presented calibration results for the September and December 2010 
events and outlined a list of potential flood mitigation options identified to date. 
Community feedback was sought on the flood modelling results and their 
preference/suggestions for additional flood mitigation options; and 

 Third community meeting, Harrow Hermitage Hotel  19th December 2016  The final 
public meeting presented planning scheme layers, mitigation modelling and project 
outcomes. Community feedback was sought on potential levee design, location and 
appearance.  
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4.4 Community Feedback 

In general, the Harrow community was very pleased with the rigour and outcomes of the Harrow Flood 
Investigation. The community was generally not in favour of any general structural flood mitigation 
for buildings within the township aside from individual property protection measures which could be 
investigated by individual property owners.  

There was interest in a levee protecting the John Mullagh Memorial Park to prevent repetitive 
inundation during minor floods. This is discussed in Section 8.  

There was also numerous comments and discussion about environmental flows occurring during flood 
events, which was perceived to exacerbate flood levels. This is discussed further in Section 7.  

4.5 DELWP Technical Review Panel Comments 

During the Harrow Flood Investigation two reporting stages were submitted to a Technical Review 
Panel managed by the DELWP floodplain team. These reporting stages were: 

 Hydrology Report (June 2016) 
 Hydraulic Calibration Report (June 2016) 

4.5.1 Hydrology Report Comments 

Review of the Hydrology Report provided the following general summarised comments: 

 
sophisticated approach to dete  

 
suitable standard to provide guidance to the remainder of the project.  

There were also several specific issues that required further consideration, these issues were largely 
due to missing detail in the draft report or typos. These points are clarified in this report to improve 
reader understanding.  

4.5.2 Hydraulic Calibration Report Comments 

Review of the Hydraulics Report provided the following general summarised comments: 

 -2D hydraulic modelling approach was adopted for this study, within 
which a 1D hydraulic model replicated key waterways, drainage lines and hydraulic structures, 
a 2D hydraulic model was used for the broader floodplain, and a linked one and two 
dimensional hydraulic model was utilized to accurately model the interaction between in bank 
flows (1D) and overland floodplain flows (2D). The use of the TUFLOW modelling suite was 
specified by Reference 1 and was used for this study. This reviewer endorses this overall 

 
 

achieve a calibrated model, and the development of the downstream boundary condition  
 

 are completely 
reasonable, but this reviewer would like to see more detail on the calibration process itself. 
Calibration represents, in part, an opportunity to understand the key drivers in determining 
flood levels in different parts of the study area. While this reviewer is satisfied with the process, 
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Spot heights are generally well reproduced and flood event behaviour during the calibration 

 

There were also several specific issues that required further consideration, these issues were largely 
due to missing detail in the draft report or typos. These points are clarified in this report to improve 
reader understanding.  

5. HYDROLOGY 

5.1 Overview and Methodology 

The primary aims of the hydrological analysis undertaken for this project included: 

 Determine calibration events and flows to be used in the hydraulic model. 
 Determine design event peak flow and hydrograph shape for input to the hydraulic model at 

the model boundaries. Design events included 0.2%, 0.5%, 1%, 2%, 5%, 10% and 20% AEP 
flood events, Probable Maximum Flood (PMF) and climate change scenarios. 

 Test the impact of varying starting levels in Rocklands Reservoir on flows in the Glenelg River 
downstream of Rocklands. 

To achieve these aims, the hydrological assessment was separated into two major components 
determining flows for the two major contributing catchment areas; downstream and upstream of the 
Fulham Bridge streamflow gauge. These contributing catchment areas were combined using a 1D 
model between Fulham Bridge and Harrow developed during the Glenelg Regional Flood Mapping 
Project1. A 1D model was used to route the flow from Fulham Bridge to Harrow rather than an inflow 
into the RORB model because routing along the Glenelg River reach in the RORB model can only be 
calibrated using the kc  value of a lag function. Whereas the 1D hydraulic model can be calibrated 
using . 

 Glenelg River tributary flows between Fulham Bridge and Harrow  Inflows to the Glenelg 
River between Fulham Bridge and Harrow were determined using a RORB runoff routing 
model for both calibration and design. The inflows were then entered into the 1D model of 
the Glenelg River between Fulham Bridge and Harrow, combining with the routed Fulham 
Bridge flow.  

 Upstream of the Glenelg River at Fulham Bridge   
o Calibration - Calibration flows for the catchment area upstream of Fulham Bridge 

were directly extracted from the Fulham Bridge gauge record. They were then used 
as an inflow boundary to the 1D model between Fulham Bridge.  

o Design - Peak flows for the catchment area upstream of Fulham Bridge were 
determined via an annual series peak flow Flood Frequency Analysis (FFA) at the 
Fulham Bridge gauge, the hydrograph shape and volume were determined by a RORB 
model of the catchment upstream of Fulham Bridge developed during the Glenelg 
Regional Flood Mapping Project1. The volume of the RORB generated Fulham Bridge 
hydrograph was then confirmed by using a volume based FFA at the Fulham Bridge 
gauge based on a four-day event duration. 

A schematic of how the flows were determined for each major catchment area is shown in Figure 5-1.  
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5.2 Downstream of Fulham Bridge 

5.2.1 Overview 

A hydrologic model of the Glenelg River catchment was developed to determine the tributary flows 
between the Fulham Bridge gauge and Harrow. To generate inflows to the 1D hydraulic model 
between Fulham Bridge and Harrow or directly into 2D hydraulic model of Harrow in the case of Salt 
Creek. The rainfall-runoff program, RORB, was utilised. 

RORB is a nonlinear rainfall runoff and streamflow routing model for calculation of flow hydrographs 
in drainage and stream networks. The model requires catchments to be divided into sub areas, 
connected by a series of conceptual reach storages. Observed or design storm rainfall is input to the 
centroid of each sub area. Specific losses are then deducted, and the excess routed through the reach 
network. 

 
Figure 5-2 Revised RORB model structure  between Harrow and Fulham Bridge 

The following methodology was applied for the RORB modelling: 

 Glenelg River catchment upstream of Harrow was delineated 
 The model catchment areas were divided based on the topography and required hydrograph 

print (result) locations. 
 The RORB model was constructed using appropriately selected reach types, slopes and sub 

area fraction impervious values. 
 Storm files for the chosen calibration events were constructed. 
 RORB modelling was calibrated by modifying the RORB kc  and loss values with the c  value 

compared to other regional estimates. 
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5.2.2 Model Structure 

Sub-areas and Reaches 

Sub-area boundaries and reaches were delineated using ArcHydro and revised as necessary to allow 
flows to be extracted at the points of interest. The RORB model was constructed using MiRORB 
(MapInfo RORB tools), RORB GUI and RORBWIN V6.15. 

The sub areas and reaches were delineated from the 20 m VicMap Elevation Digital Terrain Model 
(DTM) of the area. Nodes were placed at areas of interest, the centroid of each sub-area and the 
junction of any two reaches. Nodes were then connected by RORB reaches, each representing the 
length, slope and reach type.  

Reach types in the model were set to be consistent with the land use across the catchment. Five 
different reach types are available in RORB (1 = natural, 2= excavated & unlined, 3= lined channel or 
pipe, 4= drowned reach, 5= dummy reach). All reaches were set to natural, representative of the open 
grassed areas and natural waterways in the catchment. 

Fraction Impervious 

Fraction Impervious (FI) values were calculated using MiRORB. Default sub-area FI values were 
calculated based on the current Planning Scheme Zones (current July 2013), the fraction impervious 
values used for each zoning is shown in Table 5-1, with the zones mapped in  

The area weighted average FI of the Glenelg River catchment was calculated to be 0.1, reflecting the 
predominantly rural/natural nature of the catchment. The spatial distribution of the weighted average 
FI for each sub-area is shown in Figure 5-4.  
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Table 5-1 RORB Model fraction impervious values and zones11 

Zone Description 
Typical Fraction 
Impervious 

FZ Farming Zone 0.1 
PCRZ Protection of natural environment or resources. 0 
PPRZ Main zone for public open space, incl. golf courses. 0.1 
PUZ1 Power lines, Pipe tracks and retarding basins 0.05 
PUZ2 Schools and Universities 0.7 
PUZ3 Hospitals 0.7 
PUZ7 Museums 0.6 
RDZ1 Major roads and freeways. 0.7 
RLZ Predominantly residential use in rural environment. 0.2 
TZ Small township with little zoning structure 0.55 

 
Figure 5-3 RORB model planning zones 

                                 
11 Melbourne Water, 2010  Music Guidelines, Recommended input parameters and modelling approaches for 
MUSIC users 
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Figure 5-4 RORB model fraction impervious calculated distribution  Fulham Bridge to Harrow 

5.3 Upstream of Fulham Bridge 

5.3.1 Overview 

As discussed in Section 3.3.1 there are four gauges on the Glenelg River upstream of Harrow. The flood 
investigation focussed on deriving accurate flood mapping for flood events ranging between 20% AEP 
to 0.2% AEP and the PMF. The Harrow gauge had an insufficient period of record to enable design flow 
estimation using Flood Frequency Analysis (FFA). In light of this, a FFA was undertaken for the Fulham 
Bridge gauge only. 

When fitting a probability distribution in a FFA, small annual peaks with low flows that are not 
considered floods can skew the analysis. This is particularly the case in waterway systems with large 
dams on them like the Glenelg River. Low flow censoring was used to account to the effect of low 
flows on the analysis. Censoring was undertaken using the Multiple Grubbs Beck Test. Censoring of 
low flows is especially significant for gauges in the Glenelg River catchment due to the number of low 
flow years that are present in each gauge annual series.  

The FFA for this project was undertaken in Flike12 and multiple probability distributions were tested.  

5.3.2 Peak Flow Analysis 

The Fulham Bridge gauge record was comprised of instantaneous flow data for all years of the record, 
spanning from 1978 to 2015 including 37 annual peaks. The annual peak series contained one year 
with the flow extracted from an extrapolated rating curve recorded in 2010. All annual peaks were 

                                 
12 Flike - http://flike.tuflow.com/about/ 
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considered of sufficient certainty for inclusion into the FFA. With censoring of low flow values, 15 low 
flows were removed from the analysis. The low flow threshold using the Multiple Grubbs Beck Test 
was 17.4 m3/s. 

The FFA was undertaken using a range of typical flood frequency distributions including Generalised 
Extreme Value (GEV), Log Normal and Log Pearson Type 3 (LP3). A LP3 distribution was found to be 
the best match for the dataset when considering the fit by eye produced by Flike. 

Results for the Fulham Bridge gauge are shown in Table 5-2. The annual series, censored flows and 
FFA graph shown in Figure 5-5. Graphs of the other FFA distributions are shown in Appendix A.  
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Table 5-2  Glenelg River at Fulham Bridge Flood Frequency Analysis Peak Flow Estimation 

AEP 
Fulham Bridge FFA Results Peak Flow (m3/s) 

Raw annual series Censored annual series 
(Adopted) 

Censored annual series  
5-95% Confidence Limits 

20 % 75 74 57 - 103 

10 % 107 106 85- 137 

5 % 130 130 108 - 176 

2 % 151 152 127 - 245 

1 % 160 164 135 - 298 

0.5 % 167 172 141 - 362 

0.2 % 174 178 144 - 446 
 

 
Figure 5-5 Glenelg River at Fulham Bridge Flood Frequency Plot

 

The estimated AEPs for the five highest flow events in the Fulham Bridge gauge record are shown 
below in Table 5-3.  
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Table 5-3  Fulham Bridge gauge observations and Flood Frequency Comparison 

Year of Flood Peak Flow (m3/s) AEP (%) ARI (years) 
December 2010 131.3 5 1 in 20 

August 1991 127.7 6 1 in 17 
October 1992 123.3 6.7 1 in 15 

September 1983 115.9 9 1 in 11 
September 1996 112.7 11 1 in 9 

 

5.3.3 Design Hydrograph Shape 

Overview 

Design hydrograph shapes were determined from the RORB modelling of the upper Glenelg River 
completed during the Glenelg Regional Flood Mapping Project1. The RORB model shapes were scaled 
to match the peak flows determined by the FFA in this project, discussed in Section 5.3.2. This section 
provides a background to how the RORB design modelling was completed during the Glenelg Regional 
Flood Mapping Project1 bearing in mind the RORB outputs were used for hydrograph shape only.  

 
Figure 5-6  Glenelg Regional Flood Mapping RORB Model Structure1 

Calibration 

The RORB model was calibrated to the October 1975, September 1983 and December 2010 events. 
Calibration spatial patterns were developed using the daily rainfall record of surrounding gauges, with 
the temporal pattern developed using the Rocklands Reservoir sub daily gauge.  

The modelled flow was compared to that observed at Fulham Bridge for the September 1983 and 
December 2010 events. Unfortunately, the Fulham Bridge gauge was not in operation during October 
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1975, however the model calibration was still undertaken for the lower Glenelg River gauge at 
Casterton. 

Comparison of the observed and modelled hydrographs for September 1983 and December 2010 are 
shown in Figure 5-7 and Figure 5-8 respectively. A comparison of peak flow, volume and timing for 
each event is also shown in Table 5-4.

Figure 5-7 Glenelg Regional Flood Mapping Project September 1983 RORB model calibration1

Figure 5-8 Glenelg Regional Flood Mapping Project December 2010 RORB model calibration1
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Table 5-4 September 1983 and December 2010 calibration summary at Fulham Bridge1 

Streamflow Gauge Peak discharge (m3/s) Peak timing Event volume (ML) 

September 1983 

Gauged flow 116 9/09/1983 09:21 37,980 

RORB Flow 83 9/09/1983 11:00 28,951 

Difference -33 (-28%) 1:39 hours -9,029 (-24%) 

December 2010 

Gauged flow 131 8/12/2010 18:00 24,755 

RORB Flow 127 9/12/2010 0:45 30,358 

Difference -4 (-3%) 6:45 hours 5,603 (23%) 

 

The parameters adopted for the September 1983 and December 2010 events are shown in Table 5-5. 

  

Table 5-5 Calibration parameters used during the Glenelg Regional Flood Mapping Project1 

Calibration Parameter 
September 

1983 
December 2010 

kc 260 260 

m 0.8 0.8 

Initial Loss 10 20 

Continuing Loss 0.9 3.5 

 

The model calibration completed during the Glenelg Regional Flood Mapping Project1 showed a 
reasonable match for peak flow and hydrograph shape for the December 2010 event. The September 
1983 event however showed a less accurate fit. The modelled hydrograph is missing a distinct peak in 
hydrograph. The shape is generally well represented other than this sharp rise and fall. The missing 
peak may be associated with rainfall occurring in the catchment different to that recorded in the 
temporal pattern at Rocklands Reservoir. This difference was not considered significant to the 
outcomes of this study given the RORB model was used for hydrograph shape only.  

Design 

Design modelling completed during the Glenelg Regional Flood Mapping Project1 was completed using 
a spatial pattern representing that observed during the September 1983 and October 1975. These are 
the two largest catchment wide events on record. A Zone 2 temporal pattern was adopted as it most 
closely represented the observed events. Further discussion on this is included in Section 5.5.1. A kc  
value of 260 was adopted, the same as determined during the September and December 2010 events. 

was also adopted. The design kc  value was compared to other previous study and 
imperial estimates to confirm its applicability.  

Table 5-6 shows a comparison between the Glenelg Regional Flood Mapping Project1 adopted kc  
value and m  value opposed to regional and other study kc  and m  values. 
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Table 5-6  Design model parameters 

Source m kc 

This study 0.8 260 

Casterton Flood Investigation 0.96 115 

Default RORB 0.8 151 

Vic MAR<800 mm - Eq 3.22 ARR (BkV)   - 120 

Victoria data (Pearse et al, 2002)  - 164 

Aust. wide Dyer (1994) (Pearse et al 2002)  - 150 

Aust. wide Yu (1989) (Pearse et al 2002) - 126 

 

Given the Glenelg Regional Flood Mapping Project1 determined a kc  value much higher than previous 
studies or regional calculations was required. Further investigation as to why such a high kc  was 
required to calibrate the RORB model. The following discussion is a summarised excerpt from the 
Glenelg Regional Flood Mapping Project1 report: 

kc  value should the m coefficient be changed. In 
the previous Cardno study a m  of 0.96 was used. The adjustment equation is provided below: 

kc(new) = kc(old) x (Qpeak/2)m1-m2 (where m1  equals old m  and m2 m ) 

Using the adjustment equation and a peak flow of 302 m3/s for the 1% AEP flow from flood frequency 
an adjusted kc  of 257 is determined. This is very close to that adopted in the study.  

Several recent studies that used ArcHydro to delineate sub areas and reaches at a much finer resolution 
than determined in the past, has resulted in some catchments having very high kc  values in order to 
calibrated to observed streamflow.  

The Water Technology Glenelg River RORB model included 8,600 km of reach length and 72 sub areas 
as compared to only 2,790 km of reach length and 25 sub areas in the Cardno RORB model. The Water 
Technology dav was 131 compared to 118 in the Cardno RORB model. 

Sensitivity testing of the kc  value was undertaken by comparing varying kc  values to the 1975 and 
1983 gauge hydrographs at Casterton. Comparisons are shown in Figure 5-9 and Figure 5-10. 

By modifying the kc  value to 200 the peak flow was considerably higher than the gauged flow in both 
the 1983 and 1975 events. The peak also occurred early, with hydrograph becoming peakier. This 
shows lowering the kc  value to a value more similar to calculated in the regional equations would not 
match either the peak flow rate or timing at Casterton. By modifying the kc  value to 300 the RORB 
model predicted peak flows lower and later than the gauge records  
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Figure 5-9 Gauged and modelled hydrographs for kc values of 200, 260 and 300 for the 1983 
event at Casterton

Figure 5-10 Gauged and modelled hydrographs for kc values of 200, 260 and 300 for the 1983 
event at Casterton

Design modelling was completed varying the Initial and Continuing Losses with AEP. This was 
completed up and downstream of the Fulham Bridge gauge, matching the design flow peaks 
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determined by FFA. The adopted losses up and downstream of Fulham Bridge are shown in Table 5-7. 
For the 20%-5% AEP events the same losses were adopted up and downstream of the Fulham Bridge 
gauge.  

Table 5-7 Design losses adopted during the Glenelg Regional Flood Mapping Project.  

Event AEP Initial loss (mm) 
Continuing loss (mm) 

US Fulham Bridge DS Fulham Bridge 

20% 20 1 (both up and downstream of Fulham Bridge) 

10% 20 1.3 (both up and downstream of Fulham Bridge) 

5% 20 1.7 (both up and downstream of Fulham Bridge) 

2% 20 2.5 2.5 

1% 25 3.0 2.9 

0.5% 25 4.2 4 

The adopted losses were compared to recommended and previously adopted loss values, as shown 
in Table 5-8. The adopted losses values were within the range of the design loss parameters as set 
out within AR&R 198720. 
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Table 5-8  Recommended and previously adopted design Losses 

Source Initial loss (mm) Continuing loss (mm) 

Casterton Flood Investigation (2011)13  20 2 

Skipton Flood Investigation (2011)14 15.2 2.8 

Halls Gap Flood Study (2008)15 20 2 

Port Fairy Regional Flood Study (2008)16 
15 

1.3-1.85 (varying with 
duration) 

South Warrnambool Flood Study (2007)17 
20 

1.7-3.9 (varying with 
AEP) 

AR&R (1987)20  

Cordery & Pilgrim (1983)18  2.5 

Melbourne and Metropolitan 
Board of Works19 15-20  

Rural Water Commission19 25-35  

To give an indication of how the RORB model results were scaled, the Glenelg Regional Flood Mapping 
Project1 1% AEP hydrograph was compared to the adopted 1% AEP hydrograph, as shown in Figure 
5-12. All AEP peak flows are compared in Table 5-9. 

                                 
13 Cardno (2011), Casterton Flood Investigation, Commissioned by Glenelg Hopkins CMA 
14 Skipton Flood Investigation (2011), Water Technology, Commissioned by Glenelg Hopkins CMA 
15 Halls Gap Flood Investigation, (2008), Water Technology, Commissioned by Wimmera CMA 
16 Water Technology (2008), Port Fairy Regional Flood Study, Commissioned by Glenelg Hopkins CMA 
17 Water Technology (2007), South Warrnambool Flood Study, Commissioned by Glenelg Hopkins CMA 

18 Cordery, I., & Pilgrim, D.H. (1983), On the lack of dependence of losses from flood runoff on soil and 
cover characteristics 
19 Government organisations listed as data sources in Australian Rainfall and Runoff - Volume 1, Book II Section 
3 
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Figure 5-11 Glenelg River at Fulham Bridge 1% AEP design flow hydrographs determined during 
the Glenelg Regional Flood Mapping Project and this project

Table 5-9 Glenelg Regional Flood Mapping Project1 peak flows compared to this project s peak 
flows

AEP (%)

RORB Peak Flow 
(Glenelg Regional 

Flood Mapping 
Project) (m3/s)

This project (m3/s) Comparison

20 77 74 -3 (-4%)

10 103 106 3 (2%)

5 124 130 6 (5%)

2 139 152 13 (8%)

1 146 164 18 (11%)

0.5 150 172 22 (13%)

0.2 - 178 -
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5.3.4 Design Hydrographs

The Fulham Bridge inflow hydrographs are shown in Figure 5-12. 

Figure 5-12 Glenelg River at Fulham Bridge Design flow hydrographs

To confirm the volume of the scaled hydrographs was suitable, a FFA on four-day volume was 
undertaken. Four days was determined as the typical hydrograph duration at Fulham Bridge based on 
previous high flow events.

The four day volumes determined by the FFA and RORB model for each AEP are shown in Table 5-10, 
along with the with the four-day volume. The RORB four day volume hydrographs were scaled to
match the FFA determined volumes exactly. 

Table 5-10 Fulham Bridge FFA peak flows, FFA 4 day volumes and RORB hydrograph volumes

AEP FFA four-day 
volume (ML)

Scaled RORB 
hydrograph 
volume (ML)

Difference in 
volume (ML) (%)

20% 12,626 14,528 1,902 (13%)

10% 18,694 19,882 1,188 (6%)

5% 23,522 23,852 330 (1%)

2% 28,073 27,311 -762 (-3%)

1% 30,411 28,931 -1,480 (-5%)

0.5% 32,057 30,256 -1,801 (-6%)

0.2% 33,489 31,312 -2,177 (-7%)
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Figure 5-13 Glenelg River at Fulham Bridge four-day volume FFA 

 

5.4 Model Calibration utilising the Glenelg River 1D model 

5.4.1 Overview 

The RORB model was calibrated by creating a spatial distribution map of recorded daily rainfall depths 
across the catchment area between Fulham Bridge and Harrow. The temporal pattern from the 
Rocklands sub daily rainfall gauge was used. 

The RORB model flows were compared to the Harrow streamflow gauge. Glenelg River tributary 
inflows were extracted from the RORB model and added to the 1D model spanning from Fulham 
Bridge to Harrow, along with the gauged flow at Fulham Bridge. Flows in the 1D model were then 
compared to the gauge record at Harrow.  

5.4.2 Calibration Parameters 

Overview 

There are several model parameters used in RORB that control the resulting peak flow rate and volume 
of runoff. These values are kc , m , initial and continuing losses. These parameters can be adjusted 
to fit the model to observed information.  

Losses 

The loss model chosen for the Glenelg River catchment was an initial and continuing loss model. This 
model was chosen because it is a predominantly rural/forested catchment. The catchment is likely to 
have high rainfall losses at the beginning of an event when the ground is dry, which will then reduce 
to a smaller loss rate over the remainder of the event.  
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As part of the calibration process several initial and continuing loss values were trialled for each 
calibration event, and the RORB model results were compared with gauge records at Harrow. These 
loss values are discussed in respect to each event below.  

m 

The RORB m  value is typically set at 0.8. This value remains unchanged and is an acceptable value for 
the degree of non-linearity of catchment response (Australian Rainfall and Runoff, 1987)20. There are 
alternate methods for determining m, such as Weeks (1980),21 which uses multiple calibration events 
to select kc  and m. However, if retaining a value of 0.8 is possible it is best left unchanged. 

kc  

The RORB model kc  value was estimated using a range of prediction equations as shown below in 
Table 5-11. These equations use either catchment area or Dav (the average flow distance in the channel 
network of sub area inflows) and have been developed using different data sets (or subsets of the 
same data set). The parameter selected for design is based on consistency of prediction and resulting 
flows. 

Based on the regional prediction equations, several kc  values were initially trialled, with calibration 
to the gauge records used to refine the kc  value for each of the selected calibration events.  

 

Table 5-11  Various kc  calculated values 

Method Equation Predicted kc 

Default RORB kc = 2.2*A0.5  46.7 

Vic MAR<800 mm - Eq 3.22 ARR (BkV)20  kc=0.49*A0.65 26.01 

Victoria data (Pearse et al, 2002)22 kc=1.25*Dav 29.07 

Aust wide Dyer (1994) (Pearse et al 2002)22 kc=1.14*Dav 26.52 

Aust wide Yu (1989) (Pearse et al 2002) 20 kc=0.96*Dav 22.33 

 

resistance to flow including: 

 Riparian vegetation; 
 Waterway sinuosity; and, 
 Deep pools and riffles 

The most appropriate roughness value was selected by matching peak flow and timing between the 
Fulham Bridge and Harrow gauging stations. 

                                 
20 AR&R, 1987  Australian Rainfall and Runoff 
21 Weeks, W. D. (1980). Using the Laurenson model: traps for young players. Hydrology and Water Resources 
Symposium, Adelaide, Institution of Engineers Australia 

22 Pearse et al, 2002  A Simple Method for Estimating RORB Model Parameters for Ungauged Rural Catchments, 
Water Challenge: Balancing the Risks: Hydrology and Water Resources Symposium, 2002 
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5.4.3 Event Calibration 

Event Selection 

The RORB model was calibrated using observed events in the Glenelg River focusing on the events 
available for both Glenelg River gauges at Fulham Bridge and Harrow. During the initial stages of the 
streamflow data review several large events were highlighted as potential calibration events. As 
discussed in Section 3.3.1, only events post construction of Rocklands Reservoir in 1953 were used. 
The events used in the calibration of the RORB model were September 2010, December 2010 and 
January 2011. These events were most recent and therefore represented the most current catchment 
conditions. There was also the largest amount of calibration information available for these events, 
with the Harrow streamflow gauge recording all three. Surveyed flood levels were also available for 
both 2010 events for the hydraulic model calibration. The December and September 2010 events have 
an estimated AEPs of 5% and less than 20% respectively.  

September 2010 

The September 2010 event was relatively minor in the upper Glenelg River with an AEP of 
approximately 20% at the Fulham Bridge gauge. The event began on the 4th with relatively small daily 
totals recorded on the 5th and 6th. The average total rainfall depth across the sub areas was 39.5 mm. 
The spatial pattern of the December 2010 event showing the total depth of rainfall for each sub area 
is shown in Figure 5-14.  

The recorded rainfall resulted in moderate streamflow in the Glenelg River with the Fulham Bridge 
gauge recording a peak flow of 66 m3/s and the Harrow streamflow gauge recording a double peak 
hydrograph with 47 m3/s recorded in the initial peak generated by tributary flow in the morning of the 
5th of September, and a second peak recording 54 m3/s generated by the Glenelg River catchment 
upstream of Fulham Bridge in the morning of the 7th of September. The recorded hydrographs at 
Fulham Bridge and Harrow are shown in Figure 5-16. The recorded travel time between peaks from 
Fulham Bridge to Harrow was 28 hrs. This event clearly shows that the Glenelg River at Harrow may 
begin to rise well prior to the flood peak reaching Fulham Bridge gauge upstream. The tributary inflows 
downstream of Fulham Bridge, most notably Salt Creek, can contribute significant flows leading to 
rises in the river prior to the Fulham Bridge gauge rising. The time between the intense rainfall 
beginning and a rise in the Harrow gauge during the September 2010 event was approximately 36 
hours. 
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Figure 5-14 September 2010 - Rainfall spatial pattern

Figure 5-15 September 2010 Rocklands rainfall temporal pattern
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Figure 5-16 September 2010 Fulham Bridge and Harrow recorded hydrographs

The RORB model was run using the recorded rainfall information, modelling was initially completed 
using a kc value of 29, as estimated by the Pearce22 equation and a preliminary estimate of an initial 
and continuing loss. The outflow hydrographs were then input into the Glenelg River 1D hydraulic 
model with the recorded Fulham Bridge hydrograph. The hydraulic model predicted flows at the 
Harrow streamflow gauge for comparison to the gauged flows. 

c and loss values were modelled iteratively varying each individually to test the impact on the 
modelled hydrograph by comparing to that recorded at the Harrow streamflow gauge. Of the 
numerous combinations of kc , initial loss and continuing loss, a kc of 40, initial loss of 15 mm and 
continuing loss of 2.5 mm/hr showed the best match between modelled and observed hydrographs. 

The 1D hydraulic model showed the best results with a M
representative of very weedy reaches, deep pools, or floodways with heavy stand of timber and 
underbrush35.

The model results are shown in terms of peak flow and timing in Table 5-12 and graphically in Figure 
5-17.

Table 5-12 September 2010 Model calibration peak flow and timing

Observed Modelled Difference

Peak flow (first peak) 46.5 m3/s 48.0 m3/s 1.5 m 3/s (3.2%)

Timing (first peak) 05/09/1010 7:00 am 04/09/2010 7:00 pm 12 hrs

Peak flow (second peak) 54.1 m3/s 59.9 m3/s 5.8 m3/s (10.7%)

Timing (second peak) 07/09/2010 3:45 am 07/09/2010 1:00 am 2 hrs 45 mins
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Figure 5-17 September 2010 Harrow modelled and recorded hydrographs

With the pluviograph at Rocklands Reservoir providing the timing of the rainfall, it is likely that there 
would be a slight offset in the timing of modelled compared to observed flows. It is possible that a 
higher initial loss could be applied to delay the start of the rising limb generated from tributary flows. 

The September 2010 event was relatively minor in regards to impacts at Harrow, however it provides 
an understating of flooding at the lower end of the design modelling completed during this project
(20% AEP). The initial and continuing loss values determined for the event are a relatively high 
proportion of the total rainfall depth with an average sub area depth of less than 40 mm, an initial loss 
of 15 mm leaves only 25 mm of excess rainfall which is then further reduced by a continuing loss of 
2.5 mm/hr. 

December 2010

The December 2010 event was relatively isolated with the majority of the rainfall occurring in the 
Glenelg River catchment upstream of Fulham Bridge. The rainfall occurred from the 5th to the 9th of 
December. The average total rainfall depth across all RORB sub areas was 115.0 mm. The December 
2010 spatial pattern showing the total rainfall for each sub area is shown in Figure 5-18. 

The Rocklands sub daily record shows three discrete bursts of rainfall separated by periods of little to 
no rain. The first burst totalled 40.0 mm over 90 hours reaching a maximum intensity of just under 
40 mm/hr, the second burst totalled 23.8 mm over 3.5 hours with a maximum intensity of 
48 mm/hour, the third burst totalled 31.6 mm over a longer 19 hours with the highest intensity of 
54 mm/hr. Given the duration of the event, and the timing of rises in the streamflow gauges, only the 
second and third bursts were modelled. The first burst contributes to the antecedent conditions and 
the selection of the loss parameters adopted. 

The temporal pattern of the December 2010 event recorded at Rocklands Reservoir is shown in Figure 
5-19.
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Figure 5-18 December 2010 -Rainfall spatial pattern

Figure 5-19 December 2010- Rainfall temporal Pattern

The Fulham Bridge gauge recorded a peak flow of 131 m3/s recorded at 12am, 9th December 2010.
Both the Fulham Bridge and the Harrow streamflow gauges began to rise just under 24 hours after the 
second burst of rainfall began in the morning of the 7th December. As per the FFA this is estimated to 
be around a 5% AEP event.
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Similar to the September 2010 event, the December 2010 hydrographs recorded at the Fulham Bridge 
and Harrow showed an initial peak with localised catchment runoff generating an initial rise in Glenelg 
River flows which subsided slightly before the broader catchment area contributed runoff causing the 
peak flood flows. During December 2010 the recorded travel time between peaks at Fulham Bridge 
and Harrow was around 20 hrs.

The recorded streamflow hydrographs at Fulham Bridge and Harrow are shown in Figure 5-20. 

Figure 5-20 December 2010 recorded hydrographs at Fulham Bridge and Harrow

Significant inundation was observed 
in the Harrow township with several
buildings flooded below floor. There 
were seven peak flood heights 
surveyed of the December 2010 event 
in Harrow, these points were used for 
the hydraulic model calibration. An 
aerial photo capturing the inundation 
in Harrow during December 2010 is 
shown in Figure 5-20.

Figure 5-21 Inundation in Harrow observed during 
December 2010 (source: Warrnambool Standard)
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Similar to the September 2010 event the RORB model was run using the recorded rainfall information, 
modelling was completed starting with the kc value of 40 and losses determined during the 
September 2010 calibration. Each parameter was then modified iteratively until the best match was 
determined. 

determined as the best match of the December 2010 event as well. 

Of the numerous combinations of kc , initial loss and continuing loss a kc of 40, initial loss of 50 mm 
and a continuing loss of 6 mm/hr. The RORB model calibration results are shown in terms of peak flow 
and timing in Table 5-13 and graphically in Figure 5-22. 

Table 5-13 December 2010 Model calibration peak flow and timing

Observed Modelled Difference

Peak flow (first peak) 54.1 m3/s 60.5 m3/s 6.4 m3/s (11.8%)

Timing (first peak) 08/12/2010 4:00 pm 08/12/10 10:00 pm 10 hrs

Peak flow (second peak) 116.7 m3/s 123.0 m3/s 6.3 m3/s (5.4%)

Timing (second peak) 09/12/10 10:00 pm 9/12/2010 10:00pm -

Figure 5-22 December 2010 Harrow modelled and recorded hydrographs

Very high initial and continuing losses were adopted for the December 2010 calibration. This large 
initial and continuing loss was unexpected given the first rainfall burst days earlier was excluded from 
the RORB modelling. It was expected that losses would be lower considering the wet antecedent 
conditions. However, the calibration achieved was relatively good.

The modelled flows were consistently higher than that observed indicating the volume of the 
hydrograph is also slightly larger than that observed. The shape of the observed hydrograph was 
matched relatively closely. 
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January 2011 

The January 2011 rainfall event was not significant in terms of flood impacts in the upper Glenelg 
River, but was very widespread across north-western and north-central Victoria. The event had two 
distinct rainfall bursts approximately 24hrs apart with large rainfall totals recorded to 9am on the 12th 
and 14th of January respectively. The average total rainfall depth across the RORB sub catchments was 
126.4 mm. Whilst the January 2011 rainfall depth average was higher than December 2010, there was  
a more significant loss of runoff which caused significant attenuation of flooding at Harrow. This is 
discussed in more detail under Section 5.4.4 below. The January 2011 spatial pattern showing the total 
rainfall for each sub area is shown in Figure 5-23.  

The Rocklands sub-daily rainfall gauge recorded two separate bursts of rainfall on the 12th and 14th, 
similar to indications made by the daily gauges around Harrow. The highest intensity was 56 mm/hr 
recorded in the early morning on the 12th. The temporal pattern of the January 2011 event recorded 
at Rocklands Reservoir is shown in Figure 5-24. 

The Fulham Bridge gauge recorded a peak flow of 78.3 m3/s, this was exceeded by the flow at Harrow, 
recording 79.8 m3/s. This was due to the initial peak generated from the localised catchment area 
between Harrow and Fulham Bridge exceeding that of the broader catchment area upstream of 
Fulham Bridge. The reason for this can clearly be seen in the spatial distribution of rainfall, with the 
Salt Creek catchment receiving much higher rainfall totals than the broader catchment. The Fulham 
Bridge and Harrow streamflow gauges are shown in Figure 5-25. 

The Glenelg River at Harrow began to rise around 36 hours after the first burst of rainfall, this initial 
rise was generated from the tributaries, particularly Salt Creek. The travel time between peaks from 
Fulham Bridge to Harrow was around 22 hours. 

 
Figure 5-23 January 2011  Rainfall spatial pattern 
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Figure 5-24 January 2011 Rainfall temporal pattern

Figure 5-25 January 2011 recorded hydrographs at Fulham Bridge and Harrow

The RORB model was run for the January 2011 event using the recorded rainfall information, 
modelling was completed using a kc value of 40, as it was shown as the best match during the 
September and December 2010 calibration modelling. The initial and continuing loss values were 
iteratively modified until the best match was determined. 

the previous 2010 events. The determined initial and continuing loss values were 50 mm and 
10 mm/hr respectively. 

The RORB model calibration results are shown in terms of peak flow and timing in Table 5-14 and 
hydrograph shape in Figure 5-26.
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Table 5-14 January 2011 Model calibration peak flow and timing

Observed Modelled Difference

Peak flow 79.8 m3/s 80.4 m3/s 0.6 m3/s (0.8%)

Timing 14/01/2011 4:00 am 14/01/2011 2:00 am 2 hrs

Figure 5-26 January 2011 Harrow modelled and recorded hydrographs

The losses determined for the January 2011 event were very high. The recorded rainfall at the 
Rocklands Reservoir pluviograph and the daily streamflow gauges showed two rainfall bursts occurring 
prior to 9am on the 12th, and the second prior to 9am on the 14th. The RORB model results show a 
minor peak in the Glenelg River streamflow on the 13th, however no initial peak was actually recorded. 
Over the duration of the event the modelled volume and flow rates are slightly larger than the 
recorded event with a 10 mm/hr continuing loss. A larger initial loss would remove the early peak in 
the modelled results but the loss value is already very high.  

5.4.4 Discussion

During the model calibration process the December 2010 and January 2011 events required very high 
losses to match the gauged flow at Harrow. Losses of this magnitude were surprising for the study 
team and further analysis was required. Analysis focused on separating the model components and 
confirming each of them. The model testing was completed on the December 2010 event and 
included:

Running the M11 1D model separately without RORB model inflows to confirm routing along 
the Glenelg River was represented well. This was confirmed by the peak flows and timing 
matching well at Harrow.
Modelling the December 2010 event for multiple periods, including all bursts or just the last 
two, which reduces the total rainfall depth across the event. This showed the first rainfall burst 

model event.
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Comparing the catchment rainfall volume and the increase in gauge hydrograph volume 
between Fulham Bridge and Harrow indicating large losses in the Glenelg River catchment 
downstream of Fulham Bridge.
Confirming the Glenelg River catchment area between Fulham Bridge and Harrow using 
multiple methods. This allowed us to refine the catchment boundary and exclude some of the 
flat catchment that drains to a chain of terminal wetlands to the north-west of the Salt Creek 
catchment.
Increasing the kc value to increase attenuation, produced a better match to recorded peak 
flows and timing of rise and fall at Harrow.

Each of these tests is discussed in the following sections. 

M11 1D model - Glenelg River routing test

Running the 1D model and routing the Fulham Bridge inflows without any tributary inflows showed 
the routed flow matched that of Harrow gauging station quite closely. The attenuation was matched 
well with a close match on timing and peak flow, with the modelled flows slightly higher than that 
observed. The observed and modelled flow comparison at Harrow is shown in Figure 5-27. 

Figure 5-27 December 2010 Modelled and recorded hydrographs with no RORB inflows

The modelled and observed flow comparison at Harrow indicates that the 1D model is accurately 
representing the routing of the Glenelg River. It also indicates that the effect of tributary inflows 
between Fulham Bridge and Harrow  is highly variable in terms of the ultimate flood level attained at 
Harrow.  The magnitude and distribution of rainfall events appear to be significant n terms of how 
significant the tributary inflows are likely to be.

December 2010 - Multiple durations

The December 2010 event has three separate rainfall bursts, as shown in Figure 5-19. The RORB model 
was run using all three, the second and third burst and the third burst alone. The December 2010 
event peak flows occurred in the evening of the 9th and the largest daily totals in the catchment area 
between Fulham Bridge and Harrow occurred on the 8th with flooding peaking in Harrow on the 10th, 
it is clear the majority of the inundation was caused by rainfall occurring on the 8th.
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Modelling of three, two and one burst required very similar losses for the Modelled RORB hydrograph 
to match that observed at Harrow. This is likely to be because high flow in the Glenelg River did
begin to occur until early in the morning on the 8th after the third burst of rainfall. There was no real 
increase flow after the first burst occurring on the 6th.  

Volume Comparison 

The volume of each of the modelled events was calculated at the Fulham Bridge and Harrow gauging 
stations, this was completed over the full event hydrographs. The durations were 6 days for 
September 2010 and 12 days for December 2010 and January 2011.  

The calculated hydrograph volumes were compared to determine the increase in volume between 
Fulham Bridge and Harrow and therefore the rainfall excess volume from each of the events, this was 
then converted to an average rainfall excess depth using the total catchment area and compared to 
the rainfall volume excess and depth determined in the calibrated RORB model results.  

This comparison is shown below in Table 5-15. 

Losses used in the RORB model compared to the observed losses calculated between Fulham Bridge 
and Harrow streamflow gauges and the recorded rainfall depths match relatively closely, with the 
RORB losses lower than that determined for each event using the rainfall and streamflow gauge 
information. During September 2010 the RORB model used a total loss of 26.4 mm while the gauge 
information indicated a loss of 29.7 mm. For the December 2010 event the RORB model adopted loss 
was 100.9 mm and the gauge information indicated 118.1 mm. RORB modelling of the January 2011 
event adopted a total loss of 105.4 mm while the gauge information indicated a loss of 117.9 mm. 

Table 5-15 Calibration Event Volume Comparison  Fulham Bridge to Harrow 

 September 2010 December 2010 January 2011 

Fulham Bridge streamflow volume (ML) 14,589 25,804 20,268 

Harrow streamflow volume (ML) 18,331 28,125 23,607 

Gained downstream volume (ML) 3,743 2,321 3,339 

Recorded average rainfall depth (mm) 39.5 115.0 126.4 

Recorded rainfall volume (ML) 14,539 42,364 46,547 

Rainfall loss (ML)  (Gained downstream 
volume  recorded rainfall volume) 10,796 40,043 43,208 

Average rainfall loss (mm) (Volume 
divided by catchment area) 29.3 108.7 117.3 

RORB modelled loss volume (ML) 5,240 5,590 9,000 

RORB modelled loss depth (mm) (Volume 
divided by catchment area) 26.4 100.9 105.4 

 

As the above table shows, the rainfall losses across the catchment are indeed high. The modelled 
losses in RORB and those calculated by a simple water balance are reasonably close, providing 
justification of the loss values. It is understood that a simple water balance of loss values is not an 
accurate means to calculate loss values, but it does demonstrate the high losses are reasonable.  

kc increases 
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The RORB model c value determined to best match the recorded data was 40. To test if lower losses 
could be adopted by increasing the RORB model attenuation, the c was increased to 80. The 
December 2010 event was used for the model testing. The result was a lowering of the RORB model 
peak flow, allowing lower loss values to be applied. However, the increa c resulted in the timing 
of the tributary flows being slowed down and coinciding closer with the routed Glenelg River flows 
from Fulham Bridge, increasing the peak flow at Harrow, and ruining the hydrograph shape. A 
demonstration of this is shown in Figure 5-28, where initial and continuing losses of 35 mm and 
5 mm/hr were used.

Figure 5-28 December 2010 Initial loss of 35 mm and continuing loss of 5 mm/hr, kc of 80

After a significant amount of testing the RORB model calibration values adopted for each of the 
calibration events seem reasonable and provide a good match to observed flows at Harrow. Model 
parameters are further discussed in regard to design modelling in Section 5.5. 

5.5 Design Modelling

Modelling of a range of possible future design flood events was undertaken during this study. Flood 
modelling of the 20%, 10%, 5%, 2%, 1%, 0.5%, 0.2% and PMF was required.

5.5.1 RORB Modelling

Design Rainfall Depths

Design rainfall depths were determined using the Bureau of Meteorology online IFD tool23. The rainfall 
Intensity Frequency Duration (IFD) parameters were generated for a location in the approximate 
centre of the Glenelg catchment area between Fulham Bridge and Harrow (37.15S, 141.650E) and are 
shown in Table 5-16 below.

                                
23 BoM Online IFD Tool - http://www.bom.gov.au/hydro/has/cdirswebx/cdirswebx.shtml Accessed: December 
2011
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Table 5-16 Catchment IFD Parameters

2I1

(mm/hr)

2I12

(mm/hr)

2I72

(mm/hr)

50I1

(mm/hr)

50I12

(mm/hr)

50I72

(mm/hr)

G F2 F50

17.65 3.33 0.87 33.92 6.22 1.63 0.46 4.38 14.76

Design Temporal Pattern

Design temporal patterns were taken from Australian Rainfall and Runoff24. In order to understand the 
sensitivity of the flood estimates to temporal pattern a number of patterns were first reviewed. The 
catchment area between Fulham Bridge and Harrow is located within Zone 6 of the temporal pattern 
map as defined in Australian Rainfall and Runoff20 (1987); however, it is located close to the boundary 
between Zone 2 and Zone 6. 

During the Glenelg Regional Flood Mapping Project1, Zone 2 and Zone 6 temporal patterns were 
compared for a 48 hour duration storm. 48 hrs was approximately representative of the 1975 and 
December 2010 events, the largest observed events in the Glenelg River catchment. Figure 5-29 shows 
a comparison of the temporal patterns using percentage of storm duration and percentage of total 
rainfall. Given the observed events matched the Zone 2 pattern more closely it was adopted for the 
design modelling in this project.

Figure 5-29 Zone 02, Zone 06 and historic temporal patterns over a 48 hour duration

Design Spatial Pattern

A varying spatial rainfall pattern (i.e. different rainfall depths applied to each sub area in the
catchment) was adopted for the generation of design flood hydrographs for events up to the 0.2% 
AEP event. This is in line with ARR201625 recommendations that design modelling for catchments over 
20 km2 should consider spatially varying design rainfalls. 

                                
24 Engineers Australia (1987) - Australian Rainfall and Runoff
25 Engineers Australia (2016), Australian Rainfall and Runoff, Book 2 Section 
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Design spatial patterns were varied according to the IFD maps produced by the BoM and included in 
ARR8726, with the total rainfall for each AEP event rainfall proportioned accordingly.  

The percentage of mean catchment area rainfall applied to each subarea for each design event is 
shown in Figure 5-30. 

 
Figure 5-30  Design spatial pattern rainfall distribution 

Areal Reduction Factors 

Areal reduction factors were used to convert point rainfall to areal estimates and are used to account 
for the variation of rainfall intensities over a large catchment. Siriwardena and Weinmann (1996)27 
areal reduction factors were applied to the catchment area as recommended in Australian Rainfall 
and Runoff (1987)28. It is understood that these have not changed significantly for Victoria in the 
recent ARR edition25.  

Routing Parameters 

Various regional kc  estimation equations were trialled during the model calibration, the model 
calibration determined a c  of 40 matched each of the historic events well, and this was adopted in 
the design modelling. 

 

                                 
26 Bureau of Meteorology (1987), Australian Rainfall and Runoff 
27 Siriwardena and Weinmanm, 1996 - Derivation of Areal Reduction Factors For Design Rainfalls (18 - 120 hours) 
in Victoria 
28 Engineers Australia (1987), Australian Rainfall and Runoff 
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Design Losses

The calibration losses used for December 2010 (IL 50 mm, CL 6 mm/hr) and January 2011 events (IL 
50 mm, CL 10 mm/hr) are higher than the recommended values in both Australian Rainfall and Runoff 
(1987 and the revised 2010 edition), while the September 2010 losses were closer to the expected 
vales (IL 15 mm, CL 2.5 mm/hr). ARR198729 recommends initial losses south of the Great Dividing 
Range ranging from 15-35mm and a continuing loss of 2.5 mm/hr, while the revised ARR2016 
recommends a range of initial loss values from 15-40 mm for the Murray-Darling and south-east coast 
catchments. The continuing loss may range between 2.5 to 7 mm/hr in the Murray-Darling catchments 
and 1 to 3 mm/hr for Western Victorian catchments in the south-east coast region. The reason the 
Murray-Darling catchment values are also mentioned is that the local catchment is perhaps more 
indicative of the upper Wimmera than it is of the lower Glenelg. It should also be mentioned these 
new loss values are specific to temporal patterns that were not released at the time of this reports 
production. 

The losses in the localised catchment area are highly dependent on the antecedent conditions and 
given both the December 2010 and January events occurred in summer, and had losses higher than 
those recommended an assessment of the most likely time a flood could occur on the Glenelg River 
was undertaken. 

Figure 5-31 below shows the monthly mean and median mean daily flows for the entire length of 
record at the Fulham Bridge streamflow gauge. The months with the highest average daily flows are
late winter/spring with July, August, September and October recording the highest mean values. This 
is also shown in the median daily streamflows. Large differences between the mean and median daily 
flows is an indication of the occurrence of extreme events, as they will statistically have a greater 
impact on the mean than the median. Larger differences between the mean and median daily peak 
flows are observed in the months of July, August, September and October, indicating those months 
have witnessed a greater proportion of extreme events. The highest ratio between monthly mean 
daily flow and monthly median daily flow were in September (1:2.1) and August (1:2.2), indicating 
these months were the most likely to have high flow events. 

Figure 5-31 Fulham Bridge streamflow gauge Monthly mean and median daily flows

                                
29 Engineers Australia (1987), Australian Rainfall and Runoff, Book 2, Section 3
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The losses adopted for each of the calibration events along with the recommended ARR1987 and 
ARR2016 losses are shown in Table 5-17. 

Table 5-17   Calibration and Recommended loss values 

Source Initial Loss (mm) Continuing Loss (mm/hr) 

September 2010 calibration 15 2.5 

December 2010 calibration 50 6 

January 2011 calibration 50 10 

ARR1987 10-35 2.5 

ARR2016 15-40 2.5-7 

Sensitivity testing of design losses was undertaken using the calibrated RORB model. Testing was 
completed used a static initial loss of 35 mm and the continuing losses of 2.5 mm/hr and 5 mm/hr. 
The peak flows determined from these losses were then compared to the FFA determined peak flows 
at Fulham Bridge, considering the catchment area upstream of Fulham Bridge (downstream of 
Rocklands) and the RORB catchment area. The RORB catchment area was 368 km2 and the catchment 
area between Fulham Bridge and Rocklands Reservoir was calculated at 864 km2, the RORB model 
catchment area is 43% of the Fulham Bridge catchment area. A comparison of the peak flows for the 
modelled losses is shown in Table 5-18.  

Table 5-18  Loss values  Sensitivity Testing 

AEP (%) FFA - Fulham Bridge 
Peak Flow (m3/s) 

RORB model flow (m3/s) 
IL35 CL5 IL35 CL2.5 

20 74 2.1 7.8 
10 106 4.6 18.8 
5 130 10.75 37.4 
2 152 25.3 72.3 
1 164 57.6 116.8 

0.5 172 96.9 169.5 

The sensitivity testing is showing that the catchment area modelled by RORB has higher peak flows 
for both trialled continuing loss values when comparing to the FFA determined flows. Using a 
continuing loss of 2.5 mm/hr results in much higher flows coming from the RORB catchment than 
when a continuing loss of 5 mm/hr is used. In the 1% AEP event using a 2.5 mm/hr continuing loss, 
the RORB flow is 71 % of the FFA determined flow at Fulham Bridge, while using a continuing loss of 
2.5 mm/hr the RORB flow is 35% of that determined by the FFA at Fulham Bridge. Using a continuing 
loss of 5 mm/hr results RORB model peak flows which match the up and downstream of Fulham Bridge 
catchment area ratio more closely for the 1% AEP event. Anecdotally, flooding in Harrow has been 
driven by flows generated by the broader catchment area with numerous community members 
confirming there are generally two flood peaks in Harrow, an initial small one then a larger second 
peak.  

This study adopted an initial loss of 35 mm and a continuing loss of 5 mm as the design loss 
parameters. The loss parameters were applied across all AEP events and durations. The study team 
feel the adopted losses are a conservative estimate of rainfall losses in the catchment area. While the 
adopted losses are higher than those recommended by ARR1987 they are lower than the adopted 
December and September calibration losses by a reasonable amount. They are considered a 
reasonable estimate of what the losses could be during a flood event. The reality is the localised 
catchment contributions modelled by RORB only provide an initial flow in the Glenelg River prior to 
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the larger catchment area routed from Fulham Bridge and do not provide the peak discharge at 
Harrow.  

5.5.2 1D Modelling 

The 1D model was run using the design hydrographs determined for Fulham Bridge and the RORB 
determined inflows. Across the three modelled calibration events the Harrow gauge record shows 
that the localised catchment inflow to the Glenelg River peaked consistently 30-48 hrs before that of 
the flow routed from Fulham Bridge. A 30 hr spacing was used to separate the RORB generated and 
Fulham Bridge hydrographs at Harrow. This separation was made by iteratively running the Mike11 
model varying the timing of the Fulham Bridge inflow.  

The flow routed from Fulham Bridge was larger than that generated by the localised catchment area 
for between Fulham Bridge and Harrow for each of the modelled design flood events. The localised 
catchment area contributions modelled in RORB and input into the 1D MIKE11 model provided an 
initial peak in the Glenelg River prior to the Fulham Bridge routed flows, producing a hydrograph that 
looks much like those of the three calibration events considered. 

The peak flows at Harrow for the modelled flood event are shown in Table 5-19. 

Table 5-19 Modelled design event peak flows at Harrow 

AEP Harrow peak flow (m3/s) Fulham Bridge peak flow 
(m3/s) 

20 % 74 74 

10 % 105 106 

5 % 129 130 

2 % 150 152 

1 % 162 164 

0.5 % 169 172 

0.2 % 175 178 

 

5.5.3 Localised Catchment area design estimation verification 

Overview 

Several comparisons were made between the RORB model 1% AEP peak flow and empirical peak flow 
estimation equations. These estimates were made for the catchment area between Fulham Bridge 
and Harrow with an area of 368 km2. Catchment area is the major driver for peak flow in these 
equations.  

 

Rational Method 

Probabilistic Rational Method30 calculations were performed as a comparison to the RORB generated 
peak flows. The Rational Method estimated a higher 1% AEP peak flow of 147 m3/s. The method of 
calculation is shown below:  

                                 
30 ARR 1987  Australian Rainfall and Runoff 
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Where, 

 

 

 = 368 km2 

And; 

 

 

 = 0.1 

 

Regional Method 

A regional method for estimating a 1% AEP peak flow in rural catchments (Grayson et al, 1996)31 was 
applied to the Glenelg River catchment between Fulham Bridge and Harrow. The peak 1% AEP flow 
generated by the Glenelg River catchment between Fulham Bridge and Harrow was estimated as 
424 m3/s. The method of calculation is shown below, where the catchment area is 368 km2: 

 

Regional Flood Frequency Estimation Model 

The Regional Flood Frequency Estimation (RFFE) Model32 developed by Australian Rainfall and Runoff 
was used to estimate the 1% AEP peak discharge from the catchment area between Fulham Bridge 
and Harrow for comparison to the RORB model output. The RFFE model produced a peak 1% AEP flow 
of 334 m3/s.  

  

                                 
31 Grayson et al, 1996 - Estimation Techniques in Australian Hydrology 
32 http://rffe.arr.org.au/ 
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Flow Comparison  

The equation based 1% AEP flow estimates were compared to the design 1% AEP flow generated from 
the localised catchment area between Fulham Bridge and Harrow generated by the RORB model and 
routed to Harrow using the 1D model. This comparison is shown in Table 5-20 

Table 5-20  Design peak flow comparison 

Method of calculation Peak Flow (m3/s) 

This studies RORB model/1D model 73.2 

Rational Method 147 

Regional Method 424 

RFFE 334 

 

The RORB model is producing considerably lower flows than that of empirical flow estimate equations, 
this is primarily due to the high losses adopted during the design modelling, however as discussed in 
Section 5.5.1 these loss values are considered appropriate and are significantly less than the losses 
adopted during the calibration process. RORB is a far more accurate way to determined design flow 
than the empirical flow estimation equations.  
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6. HYDRAULICS 

6.1 Overview 

A detailed combined 1D-2D hydraulic modelling approach was adopted for this study. The hydraulic 
modelling approach consisted of the following components: 

 One dimensional (1D) hydraulic model of key waterways, drainage lines and hydraulic 
structures; 

 Two dimensional (2D) hydraulic model of the broader floodplain; and 
 Linked one and two dimensional hydraulic model to accurately model the interaction 

between in bank flows (1D) and overland floodplain flows (2D). 

The hydraulic modelling suite, TUFLOW, was used in this study. TUFLOW is a widely used hydraulic 
model that is suitable for the analysis of overland flows in urban areas. TUFLOW has four main inputs: 

 Topography and drainage infrastructure data; 
 Inflow data (based on catchment hydrology); 
 Roughness; and,  
 Boundary conditions. 

This section defines the scope of the hydraulic analysis, details the hydraulic model construction, and 
discusses the hydraulic model calibration. 

The construction of the model is discussed in Section 6.2. Calibration of the hydraulic model to 
observed flood information underpins a reliable hydraulic model. Details of the hydraulic model 
calibration are provided in Section 6.3. 

6.2 Hydraulic Model Schematisation 

The TUFLOW model was constructed using MapInfo V11.0 and text editing software. This section 
details key elements and parameters of the TUFLOW model which adhere to both the AR&R 2D 
Modelling Guidelines  Project 15 Report25 as well as the Melbourne Water 2D Modelling Guidelines33. 

The double precision version of the latest TUFLOW release was used for all simulations (TUFLOW 
Version: 2012-05-AC). 

6.2.1 2D Grid Size and Topography 

A single-domain approach was utilised to ensure the small areas of interest were modelled at an 
appropriate scale, while achieving practical model run-times. A relatively fine grid size of 4 m was 
selected for the Harrow township area to ensure the local tributaries could be accurately represented 
and mapped. This was deemed an appropriate grid size to accurately flood map the larger 
watercourses through the surrounding flat floodplain whilst also sufficient for the areas in and around 
the township.  

The 2D model extents are shown below in Figure 6-1. 

The model topography adopted was based on the datasets as outlined Section 3.4. This is primarily 
based on the lowered Index of Stream Conditions (ISC) LiDAR and an incorporated lowered waterway 
channel which was based on the combination of the toe of bank ISC data and a visual assessment of 
the aerial imagery.  

                                 
33 Melbourne Water (2010), 2D Design Modelling Guidelines 
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Within the Glenelg River channel, the LiDAR was lowered to account for the water surface reflecting 
the survey. Uniform lowering of the channel by 1.0 m and 0.5 m was trialled with 0.5m showing a 
better match to observed flood levels. This is discussed further in Section 6.3.  

 
Figure 6-1 Extent of TUFLOW model  

6.2.2 Roughness 

The 2D model roughness values were produced based on Land Use Zones, with further refinement 
through the use of aerial photographs and site visits. The hydraulic model roughness values were also 
used as a mechanism for model calibration, adjusting the model roughness values to ensure the model 
results matched the observed flood information. This is discussed further in Section 6.3. The final 
adopted values are listed in Table 6-1 and shown graphically in Figure 6-2.  
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Table 6-1 n  roughness values 

Land Use  

Farmland/pasture/ Grassed 0.035 

Residential 0.2 

Industrial / Commercial zones 0.3 

Paved Surface 0.02 

Paved roads 0.02 

Unpaved roads 0.03 

Water bodies 0.03 

Rural Residential/Township/Agricultural 0.06 

Bushland/dense vegetation 0.1 

Vegetated Creek  0.08 
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Figure 6-2  
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6.2.3 Hydraulic Structures 

Two brides were included in the hydraulic model. They were located on the Glenelg River at the 
Coleraine-Edenhope Road and on Salt Creek at the Harrow-Clear Lake Road. These bridges were 
modelled as layered flow constrictions as per design plans and site inspections. The modelled 
structures are shown in Figure 6-3.  

 
Figure 6-3 Structures included in the hydraulic model 

 

6.2.4 Boundary Condition - Inlet boundaries 

One of the principal considerations in constructing the model was the location of inflow boundaries 
to ensure all runoff from the catchment was being adequately represented in the modelling. The 
model boundaries for the Harrow model included the Glenelg River and Salt Creek. As outlined in this 

Glenelg River inflows were determined by a combination of 1D routed 
flows from the Fulham Bridge combined with localised catchment inflows calculated in RORB. The Salt 
Creek inflows were determined by the calibrated RORB model.  

6.2.5 Boundary Condition - Outlet boundaries 

A 2D height flowrate (HQ) boundary was used at the downstream model boundary to convey Glenelg 
River flows from the model, HQ boundaries are a commonly used boundary type in TUFLOW which 
assign a water level based on the flow and topography. 

The hydraulic model boundaries are shown in Figure 6-4.  
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Figure 6-4 Hydraulic model boundaries

6.3 Hydraulic model calibration

Hydraulic model calibration was achieved through the comparison of modelled and observed flood 
heights (provided by Glenelg Hopkins CMA), observed gauge data and anecdotal community 
comments. December 2010 was used as the primary calibration event with September 2010 used as 
a secondary event. These events were chosen because of the available peak flood height information, 
gauge data at Harrow and available anecdotal evidence. Due to both events being within recent 
memory the community have expressed a good understanding and appreciation for the events. 

It should be noted that while flood mark survey was available for the calibration events there is 
inherent inaccuracies in the collection of those levels. The levels are often based on flood debris marks 
which may be significantly higher or lower than the true peak due to a number of reasons such as 
debris piling up on the upstream side of an obstruction or debris being deposited during the recession 
of a flood.

A certain level of judgement is required in the collection of this data by the surveyor and inaccuracies 
in such data are common. As discussed below a two of the surveyed flood marks were found to be 
invalid due to obvious errors.

Inlet Boundaries

Outlet Boundary
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6.3.1 December 2010 Event Calibration 

Nine surveyed flood marks were available for the December 2010 flood event. All of the reference 
points were surveyed to meters AHD and provide a reasonably reliable record for calibration of the 
event.  

As can be seen from Figure 6-5 below, all the flood marks used for calibration were located in and 
around the township area.  

 

 
Figure 6-5  Locations of December 2010 Surveyed Flood Marks 

A number of simulations were modelled in order to develop a best fit with the recorded flood event 
data n  value of 0.1 to 0.08 to 
provide an appropriate calibration through this reach of the Glenelg River.  

Figure 6-6 shows the modelled maximum water depth for the December 2010 event. A comparison of 
the surveyed flood levels and the modelled maximum water surface elevations was undertaken as 
part of the calibration process. Table 6-2 shows the difference between the modelled and surveyed 
levels at each respective location. 

The model was able to replicate 7 of the 9 surveyed flood levels within 0.1 m. Surveyed levels at the 
northern extents, located on Blair Street showed the greatest difference to modelled levels. The 
northern most surveyed level (1) is described as a debris line on a corrugated iron fence. At this 
location the modelled level was around 0.40 m higher than that surveyed. Given how well the 
remainder of the survey marks matched the observed levels the landholder was contacted. Discussion 
revealed the modelled extents matched those observations more closely. Given the large difference 
in modelled and observed levels a large difference in extent would also be expected. It is likely that 
this survey point was in error. 
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The second northern most level (2) is described as a flood level mark taken on a lean to
modelled level is approximately 0.23 m higher than that surveyed. Discussion with landholders 
indicated the modelled flood extent matched well with that observed in this area. 

The model was shown to correlate well with the recorded results with 8 of 9 markers within 300 mm 
of the observed records and 7 of 9 within 100 mm. During the second round of community 
consultation there was general agreement the modelled levels and extents well replicated. 
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Figure 6-6 Comparison of December 2010 model results against flood survey 
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Table 6-2 Comparison of December 2010 flood marks and model results

Marker 
Number

Flood Marks 

(m AHD)

Model

(m AHD)

Difference

(m)

1 100.78 101.19 0.41

2 100.65 100.88 0.23

3 100.47 100.49 0.02

4 100.52 100.51 -0.01

5 100.51 100.52 0.01

6 100.46 100.44 -0.02

7 100.33 100.38 0.05

8 100.22 100.31 0.09

9 100.47 100.46 -0.01

Additional to comparison of the peak flood heights a water level comparison was made over the 
duration of the December 2010 event at the Glenelg River at Harrow streamflow gauge. This 
comparison is shown in Figure 6-7.

Figure 6-7 Comparison of December 2010 modelled and gauged water levels

The gauge reached a maximum water level of 100.12 m AHD, this compared to a modelled water level 
of 100.18 m AHD, a difference of 0.06 m. The shape of the water levels varying at the gauge also match 
quite closely. 
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6.3.2 September 2010 Event Calibration 

Seven surveyed flood marks from the September 2010 flood event were made available by Glenelg 
Hopkins CMA with all points located within the Harrow township. A review of the survey marks found 
that several of the points were invalid with a number of them having no elevation information, 
indicative of flood extent only. Figure 6-8 shows the location of the available flood marks for the 
September 2010 event. 

 
Figure 6-8  Location of September 2010 surveyed flood marks 

 

Based on the model simulations undertaken for the December 2010 event calibration the refined 
hydraulic model was run for the September 2010 flood event. Only 3 of the recorded levels were 
surveyed to AHD a limited comparison of modelled and surveyed flood levels was available.  

Of the 3 reliable surveyed flood marks two showed a difference between modelled and observed 
levels of less than 0.1 m, indicating a good calibration. The remaining survey marker, located on a 
power pole immediately upstream of the sporting oval is around 1.6 m higher than the modelled flood 
levels. Given that the available topographic information shows that the level is significantly higher 
than the surrounding streets and does not match with observed inundation extents from any historic 
events, it is likely that this survey point is in error.  

The surveyed points matched the flood extent closely at most points. The modelled flooding of the 
September 2010 event was deemed an acceptable calibration result, albeit with limited calibration 
data available. A calibration plot for the September 2010 flood event is shown in Figure 6-9 below.  
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Figure 6-9 Comparison of September 2010 model results against flood survey 
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Table 6-3 Comparison of September 2010 flood marks and model results

Marker 
Number

Flood Marks

(m AHD)

Model
(m AHD)

Difference

(m)

1 - 99.47 -

2 - 99.78 -

3 99.901 99.84 -0.058

4 - 100.37 -

5 100.326 100.37 0.047

6 - 99.75 -

7 101.321 99.69 -1.63

Additional to the survey point comparison the gauged and modelled heights were compared at the 
Glenelg River at Harrow streamflow gauge in the same fashion undertaken for the December 2010 
event. This comparison is shown in Figure 6-10. 

Figure 6-10 Comparison of September 2010 modelled and gauged water levels

The peak recorded water level at the gauge was 99.48 m AHD with the modelled water level 
99.47 m AHD, showing a very close match. The shape of the water levels varying over the event is 
slightly different, this is likely to be due to differences in the inflows from RORB and perhaps the initial 
condition in the hydraulic model. The modelled hydrograph matches the observed flood behaviour 
well.

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 158 of 255



Glenelg Hopkins CMA 
Harrow Flood Investigation 
 

4296-01 / R06 v01   04/04/2017 92 

6.3.3 Anecdotal Comparison 

Limited Imagery is available on which to base further validation of the flood levels and extents from 
the December 2010 and September 2010 events. Two images shown below in Figure 6-11, taken 
during the December 2010 event do however validate the significance of the event and show extents 
and heights within proximity of a high water mark. It is however likely that these photographs were 
taken following the peak of the flood during December 2010.  

 

  

 
Figure 6-11 Comparison of December 2010 model results against flood photos 
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6.3.4 Discussion 

Modelling of the December and September 2010 flood events has shown an excellent match to the 
observed data, using both a peak flood height and gauged water levels.  

During the hydraulic model calibration, it was found modification of the Glenelg River channel had a 
reasonable impact on flood levels on the surrounding floodplain. For example, modification of the 
roughness between 0.08 and 0.1 caused around a 0.15 m increase in level. Modification to the channel 
invert to correct for the presence of water in the LiDAR, lowering from 1.0 m to 0.5 m was also shown 
to have a similar impact.  

6.4 Design Hydraulic Modelling 

Design hydraulic modelling was completed adopting the hydraulic model roughness values 
determined during the calibration phase, as discussed in Section 6.3. Modelling was completed for the 
full suite of design events including the 20%, 10%, 5%, 2%, 1%, 0.5% and 0.2% AEP events.  

These events are overlayed in Figure 6-12, with a closer perspective of the Harrow township shown in 
Figure 6-13. 

The inundation extents in Harr much across design events, however the water levels 
between the 20% AEP and 0.2% AEP events increase by around 0.8 m at the gauge location, from 
99.61 m AHD to 100.42 m AHD.  
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Figure 6-13 Design event flood mapping  All events overlayed (Harrow township) 
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7. SENSITIVITY TESTING 

7.1 Overview 

The project brief required a number of sensitivity tests to be completed, these included: 

 Three Rocklands Reservoir volume scenarios 
 Variable roughness coefficients 
 Blockage factors 
 Boundary conditions 
 Climate change scenarios  

These tests were completed using both RORB and hydraulic modelling techniques.  

7.2 Rocklands Reservoir 

7.2.1 Overview 

The impact of Rocklands Reservoir on flood behaviour at Harrow was raised by community members 
previous to this project, and during this projects community consultation process.  

As discussed in Section 3.3.3, the outlet capacity of Rocklands Reservoir is 14.5 m3/s (1,250 ML/d) and 
releases from Rocklands Reservoir occur via the main outlet which connects to the Toolondo Channel 
and Glenelg River. Flows can be discharged to the Glenelg River at three locations: 5 Mile outlet, 12 
Mile outlet and the wall. The GWMWater O&M Manual for Rocklands Reservoir states the dam has 
never passed a major flood flow, with the maximum outflow stated at 61.3 m3/s (5,300 ML/d) in 
197534. Small spills have occurred in the past, but they have been minor compared with flows 
generated from the catchment downstream of Rocklands.  

Concern over the potential impact of Rocklands Reservoir outflows could have on inundation in 
Harrow is separated into spills and controlled releases. For this reason, modelling undertaken as part 
of this project has assessed three scenarios; a large spill from Rocklands, the maximum possible 
controlled release possible from Rocklands and a standard release rate. These event were modelled 
in the hydraulic model using the release/spill rate occurring at the same time as a 1% AEP event.  

7.2.2 Hydrology 

The impact of Rocklands Reservoir level on flood flows in the Glenelg River was tested using the RORB 
model of the entire catchment developed as part of the Glenelg Regional Mapping Project1. It is noted 
that the RORB model upstream of Rocklands was not calibrated well due to a lack data, however, to 
test the impact of starting levels in the storage, the volume into the reservoir is more important than 
peak flow. The calibration to peak flow is therefore not a major concern. 

The 1% AEP flood event was run for Rocklands starting levels of 75% (historic operating level), 85% 
(current operating level) and 100% (maximum storage level prior to spilling). For each scenario, what 
spills from Rocklands Reservoir is purely dependent on the volume of water entering the reservoir. 
This makes the catchment conditions prior to rainfall, and therefore rainfall losses important in the 
estimation of inflows into the reservoir. Design modelling completed during the Glenelg Regional 
Mapping Project1 used initial and continuing losses of 25 mm and 3 mm/hr respectively, these loss 
values were used upstream of the Fulham Bridge gauge to match the FFA completed at the gauge 

                                 
34 GWMWater (March 2010) - Rocklands Reservoir Operation, Inspection and Maintenance Manual (O&M 
Manual) 
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during the project. To maximise the event volume, the 72 hr event was used. Using these losses, no 
spills from Rocklands Reservoir occurred in scenarios with Rocklands starting at 75% and 85% full 
capacity. Peak discharge from Rocklands Reservoir in the 100% full starting level scenario was 24 m3/s. 

To test the sensitivity of lower losses, the RORB model was run using the initial and continuing loss 
values shown in Table 7-1. This was completed using the 100% initial starting capacity scenario. The 
peak outflow from Rocklands Reservoir for each scenario is also shown and hydrographs are shown in 
Table 7-1. 

In addition to variable loss values, c of the model was altered to test the impact of the peak 
inflow on Rocklands Reservoir outflows. By halving the kc from 260 to 130 the peak flow was 
increased by 1.6 m3/s or 7.7%. The Rocklands outflow is therefore not sensitive to the adopted Kc 
value and peak inflow into the reservoir.

Table 7-1 Sensitivity testing Initial and continuing loss values and peak Rocklands Reservoir

Initial Loss (mm) Continuing Loss 
(mm/hr)

Peak Rocklands Reservoir 
Outflow (m3/s)

25 3 20

20 2 26

15 1 43

10 1 48

There are a number of possible reasons the Rocklands spills in 1956 and 1975 were larger than that 
shown in the sensitivity analysis. These could include:

Rocklands has multiple high rainfall events over the spill, i.e. this may be an explanation for 
the 1956 and '75 events as these were both wet years. 
Operation and measurement of Rocklands occurred differently in the past to now

Figure 7-1 Variable Initial and continuing loss values - Rocklands Reservoir Outflow
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The sensitivity testing to Rocklands Reservoir starting levels has shown that even using highly 
conservative starting water levels and low losses upstream of the reservoir, the peak flow likely to be 
generated from upstream of Rocklands Reservoir is only around one third of the 1% AEP flow at 
Fulham Bridge from Flood Frequency Analysis.  

7.2.3 Hydraulics 

To test the potential impact of Rocklands Reservoir spilling at the same time as a 1% AEP event 
occurring in the catchment area between Rocklands Reservoir and Harrow, the Harrow hydraulic 
model was run for the 1% AEP event plus an additional steady state flow of 61.3 m3/s (5,300 ML/d). 
This is the same as the maximum overflow rate from Rocklands Reservoir, recorded in 1975. As 
discussed in Section 7.2.2, this is greater than the peak 1% AEP flow rate generated from a single event 
modelled in RORB with Rocklands Reservoir at 100% capacity at the beginning of the event and with 
very low rainfall losses of 10 mm initial loss and 1 mm/hr continuing loss. These circumstances are 
considered to have a probability far lower than a 1% AEP.  

The difference in water levels and extent due to the additional steady state flow of 61.3 m3/s (5,300 
ML/d) are shown in Figure 7-2. 

 
Figure 7-2  Difference in water level due to the 61.3 m3/s Rocklands release depths at Harrow 

Additional to a spill from Rocklands Reservoir, controlled releases from Rocklands Reservoir were also 
added as a steady state flow to the 1% AEP event. The maximum possible release rate, 14.5 m3/s 
(1,250 ML/d) and a more standard release of 6.9 m3/s were modelled as a steady state flow with the 
1% AEP event hydrograph occurring concurrently. The differences in water level and extent due to the 
additional 14.5 m3/s and 6.9 m3/s are shown in Figure 7-3 and Figure 7-4.  
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Figure 7-3  Difference in water level due to the 14.5 m3/s Rocklands release - Depths at Harrow 

 
Figure 7-4  Difference in water level due to the 6.9 m3/s Rocklands release - Depths at Harrow 
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7.2.4 Discussion 

The inclusion of steady state flow additional to the design flows at Harrow has shown reasonable 
increases in water level but a very limited increase in inundation extent. This is similar to the increase 
between the design AEP events. A steady state flow of 61.3 m3/s increased water levels in Harrow by 
around 0.3 m, while steady state flows of 14.5 and 6.9 m3/s increased levels by 0.075 m and 0.03 m 
respectively. In the 6.9 m3/s scenario there was no perceivable increase in inundation extent. This 
demonstrates that controlled releases are not likely to add significantly to natural flood levels at 
Harrow with the level of increase relatively minor.  

7.3 Variable Roughness Coefficients 

Variable roughness coefficients were used in the hydraulic model for the 1% AEP event to test their 
impact on water level. The Glenelg River channel roughness was found to have a significant impact on 
water levels during the calibration process, however, given there is limited ability to physically change 
the channel roughness it is unlikely to become a potential mitigation solution. During community 
consultation several community members voiced their concern that floodplain vegetation (all 

. There 
is a current Glenelg River beautification project in Harrow which has been removing non-native 
species.  

To test the impact of floodplain roughness on flood levels it was determined the potential to change 
the roughness through physical works and removal of non-native species would be approximated in 
the model.  

The floodplain roughness determined during the calibration modelling process was 
0.1. Two sensitivity tests were done; Scenario 1 - reducing the floodplain roughness to 0.03 (this 
roughness is equivalent to short grass35) this value is the lowest potential roughness for the Glenelg 
River floodplain and was used as a test not an indication of the what could be achieved. The Harrow 
community are very mindful of the Glenelg 
demonstrate a relatively limited impact even with the extreme example of removing all floodplain 
vegetation and the replacement with mown grass. Scenario 2 increased the roughness of all values by 
10%.  

The change in inundation extents and water levels as a result of the change in roughness for Scenario 
1 and 2 are shown in Figure 7-5 and Figure 7-6 respectively. 

                                 
35 Chow (1959), Open Channel Hydraulics 
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Figure 7-5 Change in water levels and extents due to an unrealistically decreased floodplain 

roughness 

 
Figure 7-6 Change in water levels and extents due to a 10% increase to all roughness values 
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7.3.1 Discussion 

Roughness sensitivity modelling has shown floodplain roughness plays a very large part in water levels 
through Harrow. This is primarily due to the confined nature of the floodplain in this area.  

A decrease in floodplain roughness from 0.1 to 0.03 has caused modelled water level changes of up 
to 0.8 m in the very confined areas upstream of Harrow, down to 0.07 m in the broader floodplain in 
Harrow. However, there is a limited change in inundation extent in any location. This decrease in 
roughness is physically unrealistic with the removal of all floodplain vegetation but demonstrates that 
a relatively small reduction of 0.07 m could be achieved.  

A 10% increase in all roughness values has caused increases of 0.23 m upstream of Harrow and 0.14 m 
within Harrow. Similar to the decrease in roughness there is a limited change in inundation extent.   

7.4 Blockage factors 

ARR201636 provides guidance on blockage of hydraulic structures including determination of likely 
blockage levels and mechanisms. The guidelines provide a framework to assess the likelihood of 
blockage by assessing a series of factors. 

These guidelines were used to assess the likelihood of blockage at the Glenelg River Bridge on the 
Coleraine-Edenhope Road and the Salt Creek Bridge on the Harrow Clear Lake Road, and the potential 
blockage percentage that could be used. The assessment criteria assigned ranking is shown in Table 
7-2 and Table 7-3.  

Table 7-2  Blockage assessment  Glenelg River 

Assessment Description Outcome 

Debris Type and Dimensions Logs, sticks, branches - 

L10 
Average length of the longest 10% of the debris 
that could arrive at the site 

3 m 

Debris Availability 
Thick vegetation, difficult to walk though, 
considerable fallen limbs 

High 

Debris Mobility 
Medium response times, main debris source close 
to stream, steep debris source, streams frequently 
overtop their banks.  

Medium 

Debris Transportability Wide stream, lots of meander Medium 

Site based Debris Potential 
(High/medium/low) 

Based on Availability, Mobility and Transportability High, Medium, Medium = DP 
Medium 

AEP Adjusted Debris Potential 
Observation of debris conveyed in streams strongly 

magnitude and debris potential at a site 

DPMedium and debris moving 
between 5% and 0.5% AEP event = 
Medium 

Debris Blockage 
Most likely inlet blockage Medium AEP Adjusted Debris 

Potential and W < L10 = 0% 

 

  

                                 
36 Engineers Australia (2016), Australian Rainfall and Runoff, Book 6, Chapter 6 
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Table 7-3  Blockage assessment  Salt Creek 

Assessment Description Outcome 

Debris Type and Dimensions Logs, sticks, branches - 

L10 
Average length of the longest 10% of the 
debris that could arrive at the site 

1.5 m 

Debris Availability Thick vegetation, difficult to walk though, 
considerable fallen limbs 

Medium 

Debris Mobility 

Medium response times, main debris 
source close to stream, steep debris 
source, streams frequently overtop their 
banks.  

Medium 

Debris Transportability 
Wide stream, lots of meander, lots of 
benches and bars to catch debris 

Medium 

Site based Debris Potential 
(High/medium/low) 

Based on Availability, Mobility and 
Transportability 

High, Medium, Medium = DP Medium 

AEP Adjusted Debris Potential 

Observation of debris conveyed in streams 
strongly suggests a correlation between an 

is potential at 
a site 

DPMedium and debris moving between 5% 
and 0.5% AEP event = Medium 

Debris Blockage 
Most likely inlet blockage Medium AEP Adjusted Debris Potential and 

L10 10= 10% 

 

The recommended debris blockage for the Glenelg River is 0% and Salt Creek 10%. As a sensitivity test 
10% blockage was used to assess the sensitivity of a blockage at the Glenelg River and Salt Creek 
structures. 

The change in water level due to blockage of the Glenelg River Bridge at the Coleraine Edenhope Road 
is shown in Figure 7-7. 
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Figure 7-7  Change in water level due to a 10% blockage of the Coleraine Edenhope Road 

 

7.4.1 Discussion 

10% blockage at the Glenelg River structure caused increases in modelled water level of less than 
0.02 m, this is due to the size of the structure and available flow area. The modelled blockage at Salt 
Creek however, has caused increases of up to 0.06 m upstream of the structure. The effect of this 
decreases so that there is no change in level beyond 200m from the structure.  

7.5 Climate change scenarios 

7.5.1 Overview 

The assessment of climate change was modelled in RORB for a range of rainfall intensity increases 
including 10 %, 20% and 30% to provide a range of potential flows that could occur at Harrow due to 
climate change.  

The impacts of climate change were further tested using the hydraulic model using a 10% rainfall 
intensity increase. This was determined by using the prediction of a 5% rainfall intensity increase per 
degree of warming37, and a scenario of 2°C of warming (i.e. 10% increase in rainfall intensity)38. 

                                 
37 Engineers Australia (2014), Australian Rainfall and Runoff Discussion Paper: An Interim Guideline for 
Considering Climate Change in Rainfall and Runoff (Draft). Report No. ARR D3 
38 CSIRO. (2005). Climate Change in Eastern Victoria - Stage 1 Report: The effect of climate change on coastal 
wind and weather patterns. CSIRO. 
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The impact of climate change on flows was determined for the catchment area upstream and 
downstream of Fulham Bridge separately then modelled in the hydraulic model.  

7.5.2 Hydrology 

Upstream of Fulham Bridge 

Given design flows for the catchment area upstream of Fulham Bridge was determined using FFA 
rather than a RORB model the following methodology for determining climate change sensitivity flows 
was used: 

 Apply rainfall intensity increases to the RORB model developed during the Glenelg Regional 
Flood Mapping Project1 using the 1% AEP, 30hr flood event 

 Determine % increase in peak flow caused by each rainfall intensity increase 
 Determine % increase in event volume caused by each rainfall intensity increase 
 Apply the same % increases to the 1% AEP design event  

The increase in peak flow and volume at Fulham Bridge for the 1% AEP event in each climate change 
sensitivity scenario is shown in Table 7-4. 

Table 7-4 Climate change peak flow and volumes at Fulham Bridge 

% increase in rainfall intensity Fulham Bridge 1% AEP peak 
flow (m3/s) 

Fulham Bridge 1% AEP event 
volume (ML) 

- 164 12,878  

10 % 191 (16% increase) 16,268 (26% increase) 

20 % 236 (44% increase) 20,470 (59% increase) 

30 % 281 (71% increase) 24,275 (88% increase) 

 

7.5.3 Downstream of Fulham Bridge 

To determine the impact of climate change on the catchment area downstream of Fulham Bridge the 
RORB model was run for the 1% AEP event using increases to rainfall intensity of 10 %, 20 % and 30% 
as specified in the project brief. The inflows were routed through the 1D model to Harrow.  

Table 7-5 Climate change peak flow at Harrow for the catchment area downstream of Fulham 
Bridge 

% increase in rainfall intensity Harrow catchment downstream of Fulham Bridge                               
1% AEP flow (m3/s) 

- 90  

10 % 109 (21 %) 

20 % 157 (74 %) 

30 % 205 (127 %) 

 

Hydraulics 

The increase in flow at Harrow due to a 10% increase in rainfall intensity was modelled for the 1% AEP 
event, using the 30 hr event. The change in inundation extent and water levels is shown in Figure 7-8.  
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Figure 7-8  1% AEP - Change in water levels and extents due to climate change 

7.5.4 Discussion 

The increase in flows due to a 10% increase in rainfall intensity resulted in a 0.24 m increase in water 
level in the Harrow township. The highest water level increases within the hydraulic model were in 
the confined areas of the Glenelg River with up to 0.36m increases. As with the other sensitivity tests 
the inundation extent did not increase significantly, one additional building was flooded above floor 
and the depth of above floor flooding at was increased by around 0.2 m. 

8. MITIGATION 

8.1 Overview 

Flood risk and flood damages in Harrow can be reduced via both structural and non-structural 
mitigation. Non- 
risk areas and that the community is aware of the potential impact a given flood may have and how 
best to be prepared. Structural mitigation options are engineering solutions focused on reducing flood 
extent, depth and damage.  

The 1% AEP flood inundation extent and properties flooded below and above floor for Harrow are 
shown in Figure 8-1. 
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Figure 8-1 Harrow -  1% AEP flood extent 
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8.2 Non-Structural Mitigation Options 

8.2.1 Overview 

There are a range of non-structural mitigation options possible to reduce flood damages, these 
include: 

 Land use planning; 
 Flood warning and response; and, 
 Flood awareness. 

During this project, sub-consultants Planning and Environmental Design and Molino Stuart were 
engaged to assist with reviewing the current non-structural flood mitigation arrangements for the land 
use planning and flood warning, response and awareness respectively.  

The below sections summarise their individual reports, if further detail is required, please refer to: 

 Planning and Environmental Design (2016), Planning Scheme Amendment Documentation  
Harrow Flood Investigation 

 Molino Stewart (2016), Harrow Flood Investigation - Flood Warning Assessment and 
Recommendations Report 

8.2.2 Land Use Planning 

The Victoria Planning Provisions (VPPs) contain a number of controls that can be employed to provide 
guidance for the use and development of land that is affected by inundation from floodwaters. These 
controls include the Floodway Overlay (FO), the Land Subject to Inundation Overlay (LSIO), the Special 
Building Overlay (SBO), and the Urban Floodway Zone (UFZ).  

prohibit any use or development in hazardous areas, o
planning schemes contain State planning policy for floodplain management requiring, among other 
things, that flood risk be considered in the preparation of planning schemes and in land use decisions.  

Guidance for applying flood controls to Planning Schemes is available from the Department of 
Department of Planning and Community 

) Practice Note on Applying Flood Controls in Planning Schemes. 

Planning Schemes can be viewed online at http://services.land.vic.gov.au/maps/pmo.jsp. It is 
recommended that the planning scheme for  is amended to reflect the flood 
risk identified by this project.  

This study has produced draft LSIO and FO layers for inclusion in the West Wimmera Shire Council 
Planning Scheme. The LSIO is representative of the 1% AEP extent of inundation, while FO represents 
a higher degree of flood risk combining 1% AEP flood depths and velocities. As specified by Glenelg 
Hopkins CMA the FO was defined by depths greater than 0.5 m and a velocity depth product greater 
than 0.4 m2/s. Figure 8-2 shows the proposed FO for the entire study area, with a closer perspective 
of the central Harrow township shown in Figure 8-3. 
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Figure 8-2  Flood Overland and Land Subject to Inundation Overlay covering the study area 

 
Figure 8-3  Flood Overland and Land Subject to Inundation Overlay in the central Harrow area 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 176 of 255



 

 

Z:\JOBS\4296-01 HARROW\DOCUMENTS\REPORT\FINALS\4296-01R06V03_FINAL_REPORT.DOCX 110 

8.2.3 Flood Warning Recommendations 

An objective of the Harrow Flood Investigation was to identify options for improved flood warning 
arrangements. elow is a summary of the full Harrow Flood Investigation  Total Flood Warning 
Assessment39. The review and identification of options for improvement was carried out during the 
study by: 

 ; and, 
 Assessing the potential benefits of a Total Flood Warning System (TFWS) to reduce flood 

impacts for the community. 

Molino Stewart was commissioned by Water Technology to conduct this part of the investigation. 
Consultation with stakeholders including the Victoria State Emergency Service (VICSES), Glenelg 
Hopkins Catchment Management Authority and West Wimmera Shire Council was undertaken. Data 
from the hydrology and hydraulics components of the flood investigation conducted by Water 
Technology was also used, along with demographic data sources such as the Australian Bureau of 
Statistics.  

The review identified Harrow has a local streamflow gauge (Glenelg River at Harrow) and an upstream 
streamflow gauge (Glenelg River at Fulham Bridge) that provides ample warning lead time for flooding 
in the township. Along with the existing flood warning services provided by the BoM and VICSES and 
the existence of a CFA brigade to support emergency response, the existing configuration allows for 
the basis of a robust TFWS for Harrow. 

However, the review identified some gaps and issues in the current warning provision for Harrow. It 
recommended the addition of the following components to enable an effective TFWS configuration: 

1. The BoM consider enabling the streamflow gauges at Fulham Bridge and Harrow to have 
flood class levels and that this data is available online.   

2. Crowdsourcing system for Salt Creek involving adjacent landholders requiring the 
installation of gauge boards as reference points. This would remove the uncertainty 
surrounding the potential contribution of flows in Salt Creek.  

3. The preparation of a Municipal Flood Emergency Plan for Harrow based on the Flood 
Intelligence Cards produced as part of the flood investigation and detailed in this report.  

4. An emergency flood plan for the Harrow RSL club which can experience above-floor 
flooding. 

5. Involvement of the local CFA brigade in community preparedness education for flooding, 
helping the RSL club with sandbagging and doorknocking to support Harrow residents as 
a flood progresses. 

6. Support for vulnerable people in the community particularly to stock up on food, water 
and medicines. 

7. Community participation in the review and integration of the Harrow TFWS components. 

A benefit-cost analysis was conducted for these additional components giving a ratio of 0.84, with the 
 safety, which were not factored into this analysis. 

8.3 Structural Mitigation 

8.3.1 Overview 

A list of structural mitigation options was developed during community meetings, Project Steering 
Committee meetings and general discussion. Mitigation options were focused on the Harrow 

                                 
39 Molino Stewart (2017), Harrow Flood Investigation  Total Flood Warning System Assessment 
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township. Each and every mitigation option suggested over the course of the project was assessed 
based on its potential to reduce flood damages.  

Given the number of mitigation options suggested the mitigation assessment was separated into five 
stages, these were as follows: 

 Prefeasibility Assessment - to determine the potential for a mitigation option to reduce flood 
damage at reasonable cost and feasibility 

 Detailed Hydraulic Modelling Assessment - to determine what reduction in flood levels and 
extents could be achieved 

 Damages Assessment  to determine the reduction in damages that could be achieved by the 
chosen mitigation options 

 Cost Benefit Analysis  to compare the reduction in flood damage and costs of the chosen 
mitigation options over a period of time to assess the economic performance of the options 

 Concept design of the recommended mitigation option. 

The following sections document each of these stages.  
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8.3.2 Prefeasibility Assessment 

Overview 

Each option was assessed to determine its feasibility and to highlight any property which may be 
negatively impacted by the construction of the option. Mitigation solutions using changes to existing 
infrastructure as well as construction of new infrastructure were suggested. The suggested mitigation 
measures are summarised below in Table 8-1. 

Table 8-1 Suggested mitigation options 

Option No.  Detail Source 

1 Ensure no environmental flow releases are 
occurring at the same time as an expected 
flood event 

Community 

2  Community 

3 Remove vegetation (weeds  phalaris) from 
the floodplain 

Community 

4 Put an embankment upstream of Harrow 

cause damage 

Community 

5 Build/alter the levee around John Mullagh 
Memorial Park to the same height of the 
road 

Steering Committee 

6 Build a levee to protect the township along 
the back of the buildings 

Community 

7 Remove a choke downstream of Harrow at 
Deep Creek 

Community 

8 Build levees/raised garden beds to protect 
individual properties 

Water Technology 

Assessment Criteria 

Each mitigation option was assessed against four criteria; potential reduction in flood damage, cost 
of construction, feasibility of construction and environmental impact. The score for each criteria was 
based on a ranking system of 1 to 5, with 1 being the worst score and 5 the best. Each criteria score 
was then weighted according to the weighting shown in   
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Table 8-2 below. The reduction in flood damage was the most heavily weighted criteria as this is the 
main objective for all flood mitigation. Table 8-3 reviews and scores each mitigation option against 
the four criteria and calculates a total score for each option. The options with the higher scores 
indicate the more appropriate mitigation solutions for each location. While these options were 
reviewed and recorded individually, it is important to consider a combination of options when 
developing a flood mitigation scheme. 
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Table 8-2 Prefeasibility assessment criteria 

Score Reduction in 
Flood Damages 

Cost ($) Feasibility/Constructability Environmental 
Impact 

Weighting 2 1 0.5 0.5 

5 Major reduction 
in flood damage 

Less than 
$50,000 

Excellent (Ease of 
construction and/or highly 

feasible option) 

None 

4 Moderate 
reduction in flood 

damage 

$50,000 
$100,000 

Good Minor 

3 Minor reduction 
in flood damage 

$100,000 
$500,000 

Average Some 

2 No appreciable 
reduction in flood 

damage 

$500,000 
$1,000,000 

Below Average Major 

1 Increase in flood 
damage 

Greater than 
$1,000,000 

Poor (No access to site 
and/or highly unfeasible 

option) 

Extreme 

 

Assessment 

Each of the suggested mitigation options was assessed using the outlined assessment criteria above, 
and is discussed in Table 8-3.  
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Using the prefeasibility assessment above, the eight mitigation options were ranked by weighted 
score. Their ranking is shown below in Table 8-4 

 

Table 8-4 Weighted prefeasibility mitigation scores 

Rank Option No. Mitigation Option Weighted Score 

1 6 
Build a levee to protect the township 
along the back of the buildings 19 

2 8 
Build levees/raised garden beds to 
protect individual properties 18.5 

3 
5 

Build/alter the levee around John 
Mullagh Memorial Park to the same 
height of the road 

18 

4 3 
Remove vegetation (weeds  phalaris) 
from the floodplain 16 

5 
1 

Ensure no environmental releases are 
occurring at the same time as an 
expected flood event 

15 

6 
4 

Put an embankment upstream of 
Harrow controlling the flow to a rate 

 
13.5 

7 7 
Remove a choke downstream of Harrow 
at Deep Creek 10.5 

8 2 River 9.5 

 

Discussion/Recommendations 

The ranking showed construction of a levee around the back of the buildings along Blair Street, 
individual property flood protection and improving/increasing the height of the levee around John 
Mullagh Memorial Park as the most feasible options. All three have the potential to adversely impact 
surrounding properties, and require detailed flood modelling to demonstrate potential flood level 
increases due to the impediment to flood flow and design levee height  

Other high ranking options were: ensuring no environmental releases occurred concurrently with a 
flood event and removing weeds from the floodplain. Both these options have been modelled 
previously during sensitivity testing and their potential impact is well understood.  

The remaining three options are not considered to be viable for mitigation in Harrow due to the level 
of risk or lack of potential damage reduction.  

It was determined that Options 6 (levee to the back of Blair Street properties) and 5 (John Mullagh 
Levee) all be modelled to demonstrate their viability and that discussion of the existing model results 
be used to assess the remaining options. Option 8 was not assessed as modelling of Option 6 will show 
the maximum potential afflux that could be caused by levees in this location and the exact nature of 
property specific protection is unknown. The hydraulic modelling completed is included in the 
following section. 
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8.3.3 Hydraulic Modelling 

Hydraulic modelling was completed of the following mitigation options: 

 Option 6 - Levee constructed behind the buildings to the south of Blair street. 
 Option 5 - Increase the levee height around the John Mullagh Oval 

The options were assessed using the calibrated hydraulic model to determine their impact on the 
properties they protect and those that remain unprotected.  

The proposed levee alignments are displayed over the 1% AEP flood extent as modelled under existing 
conditions in Figure 8-4. 
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Figure 8-4 Assessed levee alignments in Harrow 

 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 189 of 255



 

 

Z:\JOBS\4296-01 HARROW\DOCUMENTS\REPORT\FINALS\4296-01R06V03_FINAL_REPORT.DOCX 123 

Option 5 - Buildings Levees 

Two levees were included into the hydraulic model to a height greater than the existing 1% AEP level 
flood levels. The modelling was used to determine the extent of potential adverse water level 
increases.  

The addition of the two levees removed inundation from behind properties along Blair Street. The 
levee scenario was modelled using the 1% AEP flood event, the modelled extent and depths in 
proximity to the levee is shown in Figure 8-5. Figure 8-6 and Figure 8-7 show the change in water level 
as the result of including the north and south levees respectively.  

Very little change to water levels upstream and downstream of the levee was observed, with a small 
increase on the upstream side of each levee. There were no flood level increases on developed blocks. 
The levee alignment provides complete protection for the houses behind the levee without increasing 
the risk of inundation for any surrounding properties. 
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Figure 8-5 Buildings Levee Alignment and 1% AEP depths 

 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 191 of 255



 

 

Z:\JOBS\4296-01 HARROW\DOCUMENTS\REPORT\FINALS\4296-01R06V03_FINAL_REPORT.DOCX 125 

 
Figure 8-6 North Buildings Levee Alignment and Water Level Difference 
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Figure 8-7 North Buildings Levee Alignment and Water Level Difference 
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Option 6 - John Mullagh Memorial Park Levee  

The existing levee at the John Mullagh oval does not sufficiently protect the oval from inundation 
during 20% AEP events or greater. To assess the impact of protecting the oval against flood events the 
levee was modelled increasing it to above the 1% AEP flood level. 

The levee increase was modelled for a 1% AEP flood event, the resulting depth and extent of 
inundation is shown in Figure 8-8, with the change in water l  construction 
shown in Figure 8-9.  

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 194 of 255



 

 

Z:\JOBS\4296-01 HARROW\DOCUMENTS\REPORT\FINALS\4296-01R06V03_FINAL_REPORT.DOCX 128 

 
Figure 8-8 John Mullagh Oval Levee Option A Alignment and 1% AEP Depths 
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Figure 8-9 John Mullagh Oval Levee Option A, Change in Water Level from Existing Conditions 

Results show the levee caused increased water levels for some distance upstream, impacting on 
buildings already inundated above and below floor 

To reduce the impact of the levee a lower levee crest height was trialled, reducing the level of 
protection to a 5% AEP flood event. This was discussed with the community and would ensure that on 
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average the oval would only be inundated once every 20 years, rather than more than once every 5 
years in the existing scenario.   

The model was re-run for the 1% AEP flood event, allowing the levee to overtop. The modelled depths 
are shown in Figure 8-10 with the change in water levels as a result of the levee shown in Figure 8-11.  
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Figure 8-10 Water depths at John Mullagh Oval  5% AEP protection 

 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 198 of 255



 

 

Z:\JOBS\4296-01 HARROW\DOCUMENTS\REPORT\FINALS\4296-01R06V03_FINAL_REPORT.DOCX 132 

 
Figure 8-11 1 % AEP change in Water Level due to John Mullagh Oval Levee  5% AEP protection 
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Mitigation Option Cost 

Water Technology has undertaken many levee functional designs and costings, we have developed 
standard spreadsheets based on industry rates from Melbourne Water and Rawlinsons.  A 30% 
contingency cost was included along with engineering and administration costs. It should be noted 
that these costs are based on estimated rates and should be checked during the detailed design phase.  

The Victorian Levee Guidelines has standard recommendations for levee crest width (2 m), batter 
slopes (3:1 batter on water side, 2:1 on dry side) and clay core with cut-off trench requirements. The 
levee proposed meets these requirements with a 2m crest width, 3:1 batter slopes on both sides. 

The buildings levee was designed to the 1% AEP level with the inclusion of a 300mm earthen 
freeboard.  

The John Mullagh levee was increased to the height of 100.04 m AHD, matching the 5% AEP flood 
event level. 

The costing rates were based on several references, including: 

 Melbourne Water rates for earthworks and pipe construction costs; 
 Melbourne Water rates for land acquisition; and 
 Comparison to cost estimates for similar works for other flood studies. 

An annual maintenance cost (3% of the total construction cost) was factored in for levee works. The 
cost of the levee has been separated into permanent and temporary portions. Permanent portions 
were costed with the inclusion of a clay core and cut-off trench, while temporary sections of levee 
were costed based on standard levee construction rates excluding topsoiling and grassing.  

The estimated capital cost of sections of levee protecting the township (Option 5), was $101,000. The 
estimated cost of the increasing the John Mullah Memorial Park levee is $60,220. The breakdown of 
these estimates is shown in Table 8-5 and Table 8-6.  
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Table 8-5 Levee protecting the Harrow township  Option 5 

Levee section 
Length 

(m) 

Average 
height 

(m) 

Volume 
(m3) 

Estimated 
Construction 

Cost 

Estimated 
Annual 

Maintenance 
Cost 

Northern Levee 120 1.2 758 $32,441 $597 

Southern Levee 391 1 1554 $68,738 $1,265 

Sub-total 'A' $62,090  

'A' x Engineering Fee @ 15% $9,313  

Sub-total 'B' $71,403  

'B' x Administration Fee @ 9% $6,426  

Sub-total 'C' $77,830  

'A' x Contingencies @ 30% $23,349  

FORECAST EXPENDITURE 
$101,179 

$1,862 

 

Table 8-6 Levee protecting the John Mullugh Memorial Park 

Levee section 
Length 

(m) 

Average 
height 

(m) 

Volume 
(m3) 

Estimated 
Construction 

Cost 

Estimated 
Annual 

Maintenance 
Cost 

Oval Option B 370 1.1 1334 $60,220 $1,109 

Sub-total 'A' $36,955  

'A' x Engineering Fee @ 15% $5,543  

Sub-total 'B' $42,498  

'B' x Administration Fee @ 9% $3,825  

Sub-total 'C' $46,323  

'A' x Contingencies @ 30% $13,897  

FORECAST EXPENDITURE 
$60,220 

$1,109 

 

  

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 201 of 255



 

 

Z:\JOBS\4296-01 HARROW\DOCUMENTS\REPORT\FINALS\4296-01R06V03_FINAL_REPORT.DOCX 135 

8.3.4 Flood Damages Assessment 

Overview 
A flood damage assessment for the study area was undertaken using the range of design events 
modelled (20%, 10%, 5%, 2%, 1%, 0.5%, 0.2% AEP design events) for existing conditions. The damage 
assessment was used to determine the monetary flood damage for the design floods.  

The flood damages assessment was also undertaken with the inclusion of the township levees (Option 
5), to determine the potential reduction in damage that could result due to their construction.  

Water Technology has developed an industry best practice flood damage assessment methodology 
that has been utilised for a number of studies in Victoria, combining aspects of the Rapid Appraisal 
Method, ANUFLOOD and other relevant flood damage literature. The NSW Office of Environment and 
Heritage stage damage curves are utilised, which represent far superior damage estimates at low 
depths above floor and below floor than earlier stage damage curves. Water Technology utilises 
WaterRide to undertake the property inspection and apply the appropriate stage damage curves.  

The model results for all mapped flood events were processed to calculate the numbers and locations 
of properties affected. This included properties with buildings inundated above floor, properties with 
buildings inundated below floor and properties where the building was not impacted but the grounds 
of the property were. In addition to the flood affected properties, lengths and damages of flood 
affected roads for each event were also calculated.  

The Average Annual Damage (AAD) was determined as part of the flood damage assessment. The AAD 
is a measure of the flood damage per year averaged over an extended period. This is effectively a 
measure of the amount of money that must be put aside each year in readiness for when a flood may 
happen in the future.  

Existing Conditions 

The flood damage assessment for existing conditions is shown below in Table 8-7. The Average Annual 
Damages (AAD) for existing conditions is estimated at approximately $28,000.  

Mitigation Options/Package 

Two levees protecting the buildings south west of Blair Street was used for an assessment of the 
potential a reduction in flood damages. The levees prevent all above floor and below floor inundation 
within the township during the 1% AEP flood event. This option was not generally supported by the 
community but it was determined a better understanding of the potential reduction in flood damage 
was necessary. The levee around the John Mullagh Memorial Park was not assessed in terms of its 
reduction to flood damages because of the lack of data available assess damages to the oval and 
impact on community. Generally, the damage is repaired through volunteer efforts which is largely 
undocumented.  

The flood damage assessment for the Combined Mitigation Package within the Harrow township is 
shown below in Table 8-5. The Average Annual Damages (AAD) for existing conditions is estimated at 
approximately $22,000.  

Non-economic Flood Damages 

The previous discussion relating to flood damages has concentrated on monetary damages, i.e. 
damages that are easily quantified. In addition to those damages, it is widely recognised that 
individuals and communities also suffer significant non-monetary damage, i.e. emotional distress, 
health issues, etc. 

There is no doubt that the intangible non-monetary flood related damage in and along the Glenelg 
River is high. The benefit-cost analysis presented in this report does not factor in this cost. Any 
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decisions made that are based on the above benefit cost ratio need to understand that the true cost 
of floods in and along the Glenelg River is far higher than the economic damages alone. These 
intangible costs increase the benefit-cost ratio, improving the argument for approving a mitigation 
scheme at Harrow. 
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8.3.5 Benefit-Cost Analysis 

A benefit-cost analysis was undertaken to assess the economic viability of the Combined Mitigation 
Package. An indicative benefit-cost ratio was based on the construction cost estimates and Average 
Annual Damages calculated above. 

The results of the benefit-cost analysis are shown below in Table 8-9. For this analysis, a net present 
value model was used, applying a 6% discount rate over a 30 year project life. The benefit cost ratio 
should ideally be equal to or greater than 1, meaning that the long term benefit of flood mitigation 
equals or exceeds the long term costs. In this analysis, the cost benefit ratio is 0.44, which indicates 
that the cost of mitigation exceeds the long term benefits. However, it is important to note that this 
analysis does not include social costs or benefits, some of which may be considered to be of greater 
value than the economic costs. 

Table 8-9 Cost Benefit Analysis 

 Existing 
Conditions 

Buildings Levees 

Average Annual 
Damage 

$28,229 $22,049 

Annual Maintenance 
Cost 

- $3,035 

Annual Cost Savings - $3,145 

Net Present Value - $44,226 

Cost of permanent 
mitigation 

 $50,358 

Capital Cost of 
Mitigation 

- $101,179 

Benefit-Cost Ratio - 0.44 
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9. FLOOD INTELLIGENCE

Flooding in Harrow is driven by two separate catchment areas; up and downstream of Fulham Bridge. 
The Harrow streamflow gauge has consistently recorded two peak stream heights during historic 
events representative of the two catchments, an initial peak height due to the rainfall runoff occurring 
in the catchment downstream of Fulham Bridge (including Salt Creek) and a second peak occurring 
due to the rainfall runoff in the catchment area upstream of Fulham Bridge. In two of the three historic 
events modelled in this project the second peak was the largest, however localised rainfall could result 
in the initial peak being larger. 

The Fulham Bridge gauge gives the earliest streamflow indication of potential flooding at Harrow, 
general indications of flooding can also be determined from rainfall totals within the Glenelg River 
catchment. Given the proximity between the Harrow and Fulham Bridge gauges there is a consistent 
timing difference between the timing of peak stream heights. Hydrographs for the September 2010, 
December 2010 and January 2011 event hydrographs recorded at Fulham Bridge and Harrow are 
shown in Figure 9-1, Figure 9-2 and Figure 9-3 respectively. Each show a representation of timing of 
the localised catchment in the Harrow hydrograph, as the first peak, followed by the larger second 
peak from the broader catchment are upstream of Fulham Bridge. 

Figure 9-1 September 2010 - Gauged flows at Fulham Bridge and Harrow

18hrs

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.1 - Final Harrow Flood Study Page 206 of 255



Z:\JOBS\4296-01 HARROW\DOCUMENTS\REPORT\FINALS\4296-01R06V03_FINAL_REPORT.DOCX 140

Figure 9-2 December 2010 - Gauged flows at Fulham Bridge and Harrow

Figure 9-3 January 2011 - Gauged flows at Fulham Bridge and Harrow

Table 9-1 below documents travel times observed during the most recent events on the Glenelg River 
with time zero the peak timing at Fulham Bridge. Travel times were calculated as the time that the 
peak of the event takes to move from one gauge to the next. Note that the onset of flooding can occur 
before the peak water level occurs. 

18hrs

24hrs
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Table 9-1  Timing of peak flow on the Glenelg River for historic events  Timing beginning at 
the Glenelg River at Fulham Bridge streamflow gauge 

Reach 
September 

2011 
December 

2010 January 2011 

Glenelg River at Fulham Bridge 0 0  

Glenelg River at Harrow 18 hrs 18 hrs 26 hrs 

 

The number of properties impacted for a range of design events is shown below in Table 9-2, the 
design events are outlined for the Glenelg River at Harrow as this gauge gives the best indication of 
the predicted flooding within the town. 

Properties at risk of flooding in Harrow are primarily on the eastern side of Blair Street. As flood events 
get larger there is generally only minor increases to depth and extent. 

Infrastructure that may be impacted  includes: 

 Harrow public toilets  First building inundated 
 Harrow Library  Access may be limited due to inundation of Donaldson Place 
 Harrow Mechanics Institute - Access may be limited due to inundation of Donaldson Place 
 Harrow Telephone Exchange  Access may be limited 
 Harrow Post Office  Access to building may be limited from the east and south 
 Harrow Police Station 

A summary of the number of flood impacted properties is shown in Table 9-2. 

 

Table 9-2  Summary of flood affected properties in Harrow 

Summary of number of flood affected properties along the Glenelg River in Harrow 
E XISTING COND IT IO NS  

 
Design Flood AEP (%) 

20 10 5 2 1 0.5 0.2 

Discharge at Glenelg River Gauge 
@ Harrow (m3/s) 

72 104 130 149 160 168 211 

Gauge height at Glenelg River 
Gauge @ Harrow (m) 

2.28 2.50 2.65 2.76 2.82 2.86 3.07 

Residential Buildings Flooded 
Above Floor 0 0 0 1 1 1 

1 

Commercial Buildings Flooded 
Above Floor 0 0 0 2 2 2 

3 

Properties Flooded Below Floor 0 0 1 2 2 3 9 

Total Properties Flooded 0 0 1 5 5 6 13 
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10. RECOMMENDATIONS 

The following recommendations were made because of the findings of this study: 

1. The West Wimmera Shire Council Municipal Flood Emergency Plan (MFEP) be updated with 
the information provided in the Harrow Flood Investigation Flood Intelligence Report.  

2. The Land Subject to Inundation Overlay (LSIO) and Flood Overlay (FO) and associated 
planning scheme amendment documentation produced as part of this study be adopted in 
the West Wimmera Shire Council Planning Scheme.  

3. The Victorian Flood Database (VFD) should be updated using the outputs of the Harrow 
Flood Investigation which have been formatted into the standard VFD outputs. 

4. The Harrow Flood Investigation VFD deliverables should be uploaded to FloodZoom. 
5. Bureau of Meteorology Flood Class Levels should be determined for the Glenelg River at 

Fulham Bridge and the Glenelg River at Harrow streamflow gauges and related to maps in 
the West Wimmera Shire Council Municipal Flood Emergency Plan. 

6. Discuss a community flood observer role with local landholders on Salt Creek, with the aim 
of capturing local flood information during a flood event. 

7. An emergency flood plan for the Harrow RSL club should be created. 
8. The local CFA brigade should be actively engaged in community preparedness education for 

flooding. 
9. A levee around the John Mullagh Memorial Park should be considered further with 

community groups and considered for funding.  
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APPENDIX A ROAD TRANSECTS

Natimuk Hamilton Road, Kanagulk
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Coleraine Nareen-Moo Road - Culla

Casterton Edenhope Road - Chetwynd
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Warrock Road - Roseneath

Section Road - Dunrobin
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Glenelg Highway - Casterton

Andersons Road - Casterton
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14 June 2018 

 

Robyn Evans 
General Manager Infrastructure, Development and Works 
West Wimmera Shire 
49 Elizabeth Street, Edenhope, Victoria 
Via email robynevans@westwimmera.vic.gov.au 
 
 
Dear Robyn 

Chetwynd Flood Intelligence and Flood Mapping 

 

Please find attached the flood intelligence and mapping report for Chetwynd. If you have any queries, please 

don’t hesitate to contact me. 

 

Yours sincerely 

 
Ben Hughes 
Principal Engineer 

ben.hughes@watertech.com.au 

WATER TECHNOLOGY PTY LTD 

  

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.2 - Chetwynd Flood Intelligence Mapping Report
2018 Page 216 of 255



 

West Wimmera Shire | 14 June 2018  
Chetwynd Flood Intelligence and Flood Mapping Page 3 
 

4
9
1
6
_
R

0
1
v
0
1
_
In

te
lli

g
e
n
c
e
_
M

a
p
p
in

g
_
R

e
p
o
rt

.d
o
c
x
 

CONTENTS 

1 INTRODUCTION 5 

2 METHODOLOGY 6 

2.1 Hydrology 6 

2.1.1 RORB Model Construction and Parameters 6 

2.1.2 RORB Model Parameter Verification Process 13 

2.1.3 Design Modelling 20 

2.2.1 Boundary Conditions 23 

2.2.2 Grid Extent and Resolution 25 

2.2.3 Hydraulic Roughness 27 

3 FLOOD MAPPING AND INTELLIGENCE 29 

APPENDICES 
Appendix A Flood Mapping – Depth, Velocity, Hazard 

Appendix B Property Inundation Mapping 

 

LIST OF FIGURES 
Figure 1-1 Area of Interest 5 

Figure 2-1 RORB model sub-areas and reaches 7 

Figure 2-2 Planning Zones (to determine fraction impervious) 8 

Figure 2-3 Fraction impervious values 9 

Figure 2-4 Regions adopted for loss prediction equations 10 

Figure 2-5 ARR reccomended median ILs values 11 

Figure 2-6 ARR reccomended median CL values 12 

Figure 2-7 Full history stage discharge curve 14 

Figure 2-8 Pre-September 2016 Stage discharge curve 14 

Figure 2-9 Post-September 2016 Stage discharge curve 15 

Figure 2-10 Topography near the gauge location 16 

Figure 2-11 Gauge location (May 2008) 16 

Figure 2-12 Graph A – river profile 17 

Figure 2-13 Graph B – floodplain profile 17 

Figure 2-14 Flood frequency analysis results (1967 – 2016) (At Gauge) 18 

Figure 2-15 Calibration results compared to Flood Frequence Analysis (At Gauge) 19 

Figure 2-16 ARR Regional Flood Frequency Estimation Model Results (At Gauge) 20 

Figure 2-17 Discharge at town for all AEPs (6 hr Duration) 21 

Figure 2-18 Discharge at town for all AEPs (12 hr Duration) 21 

Figure 2-19 Chetwynd hydrograph print points 22 

Figure 2-20 Model domain and inflow locations 24 

Figure 2-21 Digital Elevation Model 26 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.2 - Chetwynd Flood Intelligence Mapping Report
2018 Page 217 of 255



 

West Wimmera Shire | 14 June 2018  
Chetwynd Flood Intelligence and Flood Mapping Page 4 
 

4
9
1
6
_
R

0
1
v
0
1
_
In

te
lli

g
e
n
c
e
_
M

a
p
p
in

g
_
R

e
p
o
rt

.d
o
c
x
 

Figure 2-22 Mannings N roughness values 28 

Figure 3-1 Flood hazard curves (Smith et al, 2014) 29 

Figure 3-2 Inundation extents (All AEPs) 30 

 

LIST OF TABLES 
Table 2-1 Adopted FI Values for Chetwynd Catchment 6 

Table 2-2 Existing Loss Paramaters for similar Catchments 12 

Table 2-3 Equation based kc estimates 13 

Table 2-4 Chetwynd River at Chetwynd (238229) gauge history 13 

Table 2-5 Calibrated RORB Parameters 18 

Table 2-6 ARR Regional Flood Frequency Estimation Model Results (At Gauge) 20 

Table 2-7 Adopted design peak flows for Chetwynd River at Chetwynd township and Chetwynd Gauge 
location 21 

Table 2-8 Mannings ‘N’ roughness values from Vicroads Road Design Guidelines 27 

Table 3-1 Summary of flooding consequences 32 

 

 

AGENDA - Council Meeting - 24 July 2024
West Wimmera Shire Council

Attachment 15.1.2 - Chetwynd Flood Intelligence Mapping Report
2018 Page 218 of 255



 

West Wimmera Shire | 14 June 2018  
Chetwynd Flood Intelligence and Flood Mapping Page 5 
 

4
9
1
6
_
R

0
1
v
0
1
_
In

te
lli

g
e
n
c
e
_
M

a
p
p
in

g
_
R

e
p
o
rt

.d
o
c
x
 

1 INTRODUCTION 
The development of flood intelligence and flood mapping for the Chetwynd community assists West Wimmera 

Shire Council and the community of Chetwynd to better understand their flood risk and prepare for future flood 

events. This report outlines the flood modelling process and interprets the flood mapping to deliver valuable 

flood intelligence.  

Chetwynd is located approximately 75 km north-west of Hamilton and 35 km north of Casterton. The catchment 

area is approximately 187 km2 and extends from Wando Dale Road to the Glenelg River. The rural community 

of Chetwynd is predominantly a farming community with a small population scattered across the catchment. 

Figure 1-1 shows the study area along with community interest points. The most significant point is the 

community centre, which sustained damage in the last significant flooding event. 

 

FIGURE 1-1 AREA OF INTEREST 
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2 METHODOLOGY 
This section details the methodology used to determine flood flows (hydrology) and flood behaviour 

(hydraulics) in the study area. The hydrology used flood frequency analysis techniques along with rainfall-

runoff modelling with RORB software, while the hydraulics was completed using TUFLOW software. The flood 

modelling was not calibrated to historic events, but rather used multiple flow estimation methods to verify the 

design hydrology and used community observations to verify design flood mapping.  

2.1 Hydrology 

2.1.1 RORB Model Construction and Parameters 

RORB is a rainfall-runoff modelling program that uses rainfall data and various catchment characteristics to 

generate a streamflow hydrograph. The model build and simulation are described below. 

2.1.1.1 Catchment and Reach Delineation 

The Chetwynd catchment was delineated using LiDAR (Light Detection and Ranging) data captured between 

November and December of 2009. LiDAR is a laser surveying technique that allows the land surface to be 

accurately surveyed over large areas. It is routinely used in flood investigations. The ESRI terrain modelling 

software ArcHydro was used to delineate the catchment into 19 sub-areas and associated drainage reaches. 

The sub-area and reach delineation is shown in Figure 2-1.  

The objective of the delineation was to ensure that the catchment runoff pathways were appropriately 

represented, and that the model had enough sub-areas to allow an appropriately attenuated hydrograph to be 

generated at the upstream boundary of the hydraulic modelling. Generally, three to five sub-areas are preferred 

upstream of any hydrograph location, to ensure the model attenuates the runoff in a realistic fashion.  

2.1.1.2 Fraction Impervious 

The estimated percentage of impervious surface within each sub catchment was represented by a Fraction 

Impervious (FI). The varying FI throughout the catchment was determined using both recent satellite imagery 

and the VicMap Planning Zones. A range of land uses were adopted throughout the catchment, with the main 

three being open space (including farming and greenspace), residential and industrial zones. Table 2-1 shows 

the adopted FI value for each land use. To determine the most appropriate FI value for each sub-area, an area 

weighted average was used. Figure 2-2 and Figure 2-3 demonstrates the planning zone areas and determined 

FI values for each sub catchment respectively.  

TABLE 2-1 ADOPTED FI VALUES FOR CHETWYND CATCHMENT 

ZONE DESCRIPTION FRACTION IMPERVIOUS 

Farming Zone 0.1 

Residential Zone 0.6 

Road Zone  0.7 

Rural Living Zone 0.2 
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FIGURE 2-1 RORB MODEL SUB-AREAS AND REACHES 
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FIGURE 2-2 PLANNING ZONES (TO DETERMINE FRACTION IMPERVIOUS) 
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FIGURE 2-3 FRACTION IMPERVIOUS VALUES 
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2.1.1.3 Rainfall Depth 

Rainfall depths for the Chetwynd catchment were determined using the latest Australian Rainfall and Runoff 

(2016) recommendations. Areal reduction factors and temporal patterns were sourced from the ARR Data 

Hub1, while the intensity frequency duration (IFD) rainfall depths were sourced from the Bureau of Meteorology 

(BoM) online IFD tool2. Both data sets were based on the coordinates of the catchment centroid. 

Rainfall depths for rare events (rarer than 0.5% AEP) are only supplied for storm durations greater than 24 

hours. Therefore, the rainfall depths for short durations for these rare events were extrapolated using the 

growth factors from the infrequent events.  

2.1.1.4 Losses 

Losses for the Chetwynd catchment RORB model were initially determined using ARR2016 Book 5, Chapter 

3 methods3. This included both mapped regional estimates and equation-based estimates. The loss values 

were then calibrated following the procedure outlined in Section 2.1.2.  

The Chetwynd catchment sits within the ARR2016 Region 3 as shown in Figure 2-4. 

 

FIGURE 2-4 REGIONS ADOPTED FOR LOSS PREDICTION EQUATIONS 

                                                      
 
1 http://data.arr-software.org/ 
2 http://www.bom.gov.au/water/designRainfalls/revised-ifd/?year=2016 
3 http://arr.ga.gov.au/arr-guideline 
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The equation-based loss formula are provided below from Book 5 Chapter 3 of ARR2016. ILs (Storm Initial 

Loss) and CL (Continuing Loss) equations are outlined below. 

𝐼𝐿𝑠 = −1.57 ∗ 𝑠0𝑤𝑟𝑡 + 0.14 ∗ 𝐷𝐸𝑆𝑅𝐴𝐼𝑁24𝐻𝑅
+ 18.8  

𝐶𝐿 = 0.03 ∗ 𝐷𝐸𝑆𝑅𝐴𝐼𝑁24𝐻𝑅
+ 0.06 ∗ 𝑆𝑂𝑚𝑎𝑥 + 5.1 

Where ILs is the storm Initial Loss (mm); CL is the Continuing Loss (mm/h); s0_wtr is the soil moisture in the 

surface store in winter season (mm); DES_RAIN_24HR is the design Rain Intensity (I24,50) (mm); and 

SOmax is the maximum storage of the surface soil layer (mm). 

Based on median input values these equations determined an ILs value of 22.0 mm and a CL of 4.7 mm/hr. 

ARR2016, Book 5, Chapter 3, Figure 5.3.18 and Figure 5.3.19 also outline median ILs and CL values of 30 mm 

and 6 mm/hr respectively for the Chetwynd catchment, as shown in Figure 2-5 and Figure 2-6. 

 

FIGURE 2-5 ARR RECCOMENDED MEDIAN ILS VALUES 

Chetwynd catchment 
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FIGURE 2-6 ARR RECCOMENDED MEDIAN CL VALUES 

The rainfall depths from the BoM and the temporal patterns are all based on bursts not complete storms. The 

ILs numbers above are for complete storms not bursts. So to adjust the ILs to be representative of the burst 

rainfall, the pre-burst rainfall depths from ARR can be subtracted from the ILs to give an ILb value to be used 

in the design estimation. Pre-burst rainfall depth vary by event duration and frequency, and may range between 

1 and 4 mm.    There are several other RORB models developed as part of previous projects in the region. 

Several catchments in the same region including Kensington Creek and Bonshaw Creek utilised the ARR2016 

guidelines, while previous models of Yarrowee River and Canadian Creek utilised ARR1987 guidelines. The 

losses adopted for these models are displayed in Table 2-2.  

TABLE 2-2 EXISTING LOSS PARAMATERS FOR SIMILAR CATCHMENTS 

Model Initial Loss Continuing Loss 

Casterton Flood Investigation*  20 mm 2 mm/hr 

Skipton Flood Investigation* 15.2 mm 2.8 mm/hr 

Harrow Flood Investigation 35 mm 5 mm/hr 

*These models utilise ARR1987 guidelines. 

As can be seen in the above section, the IL and CL values can vary dramatically depending on the estimation 

method adopted. The IL and CL values were tested in RORB, with peak flows validated to flood frequency 

analysis peak flows at the Chetwynd River at Chetwynd gauge, following the process described in Section 

2.1.2. 

2.1.1.5 RORB Kc 

Kc is the primary model routing parameter within RORB, dictating attenuation along model reaches. In gauged 

catchments the Kc value is one of the major parameters used to calibrate the RORB model, varying peak flow 

Chetwynd catchment 
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and timing. There are several different equation-based estimates of Kc available for Victoria, these are outlined 

in Table 2-3.  

TABLE 2-3 EQUATION BASED KC ESTIMATES 

Description Equation Kc estimate 

Victoria (Mean Annual Rainfall <800mm) 𝑘𝑐 = 0.49 ∗ 𝐴0.65 14.74 

Victorian based data (Pearse et al, 2002) 𝑘𝑐 = 1.25 ∗ Dav 27.87 

Australian based data (Dyer, 1994) 𝑘𝑐 = 1.14 ∗ Dav 25.42 

Australian based data (Yu, 1989) 𝑘𝑐 = 0.96 ∗ Dav 21.41 

 A = Area (km²); Dav = Average reach distance (km)  

The final Kc parameter was verified through comparison to flood frequency analysis peak flows (discussed in 

Section 2.1.2), and a value of 20.0 was adopted. From Table 2-3 it is evident that this is a reasonable value 

as it falls within the range of calculated Kc estimates. 

2.1.2 RORB Model Parameter Verification Process 

As the Chetwynd catchment has a streamflow gauge located midway in the catchment with a reasonable 

history of data, a verification process of the RORB design flows was undertaken. The Chetwynd River at 

Chetwynd (238229) gauge is shown in Figure 2-1.  

To verify the RORB design flows a flood frequency analysis of the annual peak flow series from the Chetwynd 

River at Chetwynd was completed. To complete the flood frequency analysis the gauge details were reviewed 

to ensure the gauge record was reliable.  

2.1.2.1 Gauge Reliability 

The streamflow gauge is currently located immediately downstream of Careys Road and has a weir structure 

for measuring the flow. The weir structure has changed over time, summarised in Table 2-4.  

TABLE 2-4 CHETWYND RIVER AT CHETWYND (238229) GAUGE HISTORY 

Gauge Weir Structure Type Start Date End Date 

Sheet Piling Weir March 1967 March 1977 

Concrete Weir March 1977 February 1984 

Measuring Weir February 1984 September 2016 

These changes have resulted in very different stage-discharge curves for the monitoring site. Figure 2-7 shows 

all stage-discharge curves throughout the life of the gauge. Figure 2-8 shows the stage-discharge curve just 

prior to September 2016, when the gauge was destroyed during the flood. Figure 2-9 shows the most recent 

stage-discharge curve developed after the gauge was repaired. As shown the most recent rating-curve has 

not had enough gauging events to establish a reliable rating curve.  
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FIGURE 2-7 FULL HISTORY STAGE DISCHARGE CURVE 

 

FIGURE 2-8 PRE-SEPTEMBER 2016 STAGE DISCHARGE CURVE 
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FIGURE 2-9 POST-SEPTEMBER 2016 STAGE DISCHARGE CURVE 

The stage-discharge curve plots above show that the largest gauging event was for a flow of around 55 m3/s, 

with a water level just below 3 m on the gauge. There is therefore significant uncertainty in any flow estimates 

in the gauge record beyond 55 m3/s, and the probability assigned to design flows in excess of this flow rate in 

the flood frequency analysis is also likely to be highly uncertain.  

As the gauge data has a level of uncertainty, LiDAR topography was used to investigate the likely flood 

behaviour at the gauge location. Figure 2-10 shows the topography near to the gauge location and identifies 

the raised road that constricts flood flow upstream of the gauge, and shows a small waterway flowing into 

Chetwynd River immediately downstream of the bridge. Figure 2-11 shows a photo of the gauge location from 

Careys Road. Figure 2-12 and Figure 2-13 shown the elevation profiles at the gauge location, showing the flat 

water profile upstream of the weir at around 154.5 m AHD, and the banks of the river set at around 156 to 

156.5 m AHD. At levels above 156 m AHD flood water is likely to break out of bank, this is only 1.5 m above 

the weir crest, so it is likely that water is out of bank at relatively low flows. This ability for the rating curve to 

accurately predict floodplain flow is uncertain, so this topographic investigation further highlights the 

uncertainty in the reliability of the streamflow gauge estimates during large flood events. 
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FIGURE 2-10 TOPOGRAPHY NEAR THE GAUGE LOCATION 

 

FIGURE 2-11 GAUGE LOCATION (MAY 2008) 
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FIGURE 2-12 GRAPH A – RIVER PROFILE 

 

FIGURE 2-13 GRAPH B – FLOODPLAIN PROFILE 

 

2.1.2.2 Flood Frequency Analysis 

A flood frequency analysis was undertaken using the annual series of peak flows from the Chetwynd River at 

Chetwynd gauge for the period 1967 to 2016. A flood frequency analysis uses the gauge flows and fits them 

to a statistical model to assign a probability to a given flow rate. The widely accepted Log Pearson III statistical 

distribution model was adopted for this analysis. 

As described above, the gauge record is uncertain at flows above 55 m3/s. As such the flood frequency analysis 

was only considered reliable below this flow rate, with the RORB modelling design flows considered more 

reliable for larger flows. Therefore, the RORB modelling was verified to the 20% and 10% AEP (5 and 10 year 

ARI) peak flows from the flood frequency analysis, and the RORB flows adopted for the rarer events.  

Figure 2-14 provides the results of the flood frequency analysis. 
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FIGURE 2-14 FLOOD FREQUENCY ANALYSIS RESULTS (1967 – 2016) (AT GAUGE) 

 

2.1.2.3 RORB Validation Process 

Given the large range of possible rainfall loss values and possible Kc values, the RORB model was run for 

design scenarios and the peak flow at the Chetwynd River at Chetwynd gauge were compared to the flood 

frequency analysis. As discussed above the aim was to vary the RORB parameters until a match was achieved 

for the 20% and 10% AEP events.  

RORB was run for design storms using both the Monte Carlo method, sampling from temporal patterns and 

the initial loss distribution as described in ARR2016. RORB was also run for design storms using the Ensemble 

method, also described in ARRR2016.  

The initial RORB design storm runs used the loss parameters provided by the ARR Data Hub and the Kc value 

estimated using the Pearse et. al. equation. These values were then varied until a good match of peak flow 

was achieved with the flood frequency analysis. Table 2-5 shows the initial values and final calibrated RORB 

loss and Kc values.  

TABLE 2-5 CALIBRATED RORB PARAMETERS 

Parameter Initial Loss (mm) Continuing Loss 
(mm/h) 

Kc 

Data Hub Values 22.0 4.7 27.87 

Calibrated Parameters 11.0 2.0 20.00 
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Figure 2-15 shows the peak flow results from the flood frequency analysis along with both the initial and 

calibrated parameter RORB peak flow results at the Chetwynd River at Chetwynd gauge. It is evident that 

using the calibrated RORB parameters with the Monte Carlo and Ensemble approaches both produce very 

similar peak flows to the smaller events of the flood frequency analysis, however fail to match the large events. 

As discussed previously, there is low confidence in the streamflow gauge rating curve at high flows, and the 

flood frequency analysis is unreliable for large floods.  

 

FIGURE 2-15 CALIBRATION RESULTS COMPARED TO FLOOD FREQUENCE ANALYSIS (AT GAUGE) 

 

The similarities between the Monte Carlo and Ensemble RORB peak flows provide confidence in the RORB 

model results, and the calibrated RORB parameters were adopted for design modelling in the hydraulic model. 

2.1.2.4 Regional Flood Frequency Estimation Validation 

To further verify the RORB peak flow results, the ARR Regional Flood Frequency Estimation Model (ARFFE) 

was used to calculate a typical discharge for the catchment to the gauge location. This is accompanied by 

confidence intervals at 5% to 95%. ARFFE peak flow estimates are shown in Table 2-6, Figure 2-16. 

The ARFFE model determined peak flows larger than the RORB modelling for all design events, with a 1% 

AEP peak flow of 157 m3/s compared to a RORB 1% AEP Monte Carlo peak flow of 123 m3/s. The RORB 1% 

AEP Monte Carlo peak flow was closer to the ARFFE model than the flood frequency analysis, which estimated 

a flow of 80 m3/s.  
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TABLE 2-6 ARR REGIONAL FLOOD FREQUENCY ESTIMATION MODEL RESULTS (AT GAUGE) 

AEP 
(%) 

Discharge 
(m3/s) 

Lower Confidence Limit (5%) 
(m3/s) 

Upper Confidence Limit (95%) 
(m3/s) 

50 18.5 6.15 55.1 

20 29.9 10.5 84.5 

10 38.6 13.6 110 

5 47.8 16.6 139 

2 61.1 20.4 185 

1 72.0 23.3 225 

 

FIGURE 2-16 ARR REGIONAL FLOOD FREQUENCY ESTIMATION MODEL RESULTS (AT GAUGE) 

2.1.3 Design Modelling 

As discussed above the RORB model was run for design storms using both the Monte Carlo and Ensemble 

approaches as described in ARR2016, using the validated model parameters (Kc=20, IL=11 mm, 

CL=2 mm/hr).  

The RORB modelling showed that the 6 and 12 hour storm durations were critical across the range of design 

events, producing the peak flow in the Chetwynd River at the Chetwynd township. The peak design flows 

adopted for each design event in the Chetwynd River at Chetwynd are provided in Table 2-7. The 6 and 12 

hour storm duration hydrographs were both selected for each design event and used as inflows to the hydraulic 

model and are shown in Figure 2-17 and Figure 2-18. The hydraulic model used the RORB hydrograph 

upstream of the township as the main inflow boundary, with the sub-area runoff over the town added as an 

inflow to the hydraulic model at a point located in the middle of the sub-area directly into the waterway.    
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TABLE 2-7 ADOPTED DESIGN PEAK FLOWS FOR CHETWYND RIVER AT CHETWYND TOWNSHIP AND 
CHETWYND GAUGE LOCATION 

 

 

FIGURE 2-17 DISCHARGE AT TOWN FOR ALL AEPS (6 HR DURATION) 

 

FIGURE 2-18 DISCHARGE AT TOWN FOR ALL AEPS (12 HR DURATION) 

Location Discharge (m3/s) 

50% 20% 10% 5% 2% 1% 0.50% 

Town 32 77 101 142 207 273 340 

Gauge 14 35 51 67 96 123 152 
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FIGURE 2-19 CHETWYND HYDROGRAPH PRINT POINTS 
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2.2 Hydraulics 

The flood modelling and mapping area covers the Chetwynd River floodplain from upstream of the bridge 

crossing of Casterton-Edenhope Road south of town through to a location roughly 2 km north of town. Figure 2-

20 shows the flood model area and inflow boundary locations. 

A detailed 2D hydraulic modelling approach was adopted for this study. Given the small mapping area, a 3x3 m 

grid resolution was adopted, which was fine enough to represent the river in 2D, which is typically 15 m wide. 

The hydraulic modelling suite TUFLOW was utilised in this study. TUFLOW is a widely used hydraulic model 

that is suitable for the analysis of overland flows in urban and rural areas. TUFLOW has four main inputs: 

◼ Topography and drainage infrastructure data; 

◼ Inflow data (based on catchment hydrology); 

◼ Roughness; and,  

◼ Boundary conditions. 

This section of the report defines the scope of the hydraulic analysis, details the hydraulic model construction, 

and discusses the hydraulic model results. 

The design events modelled included the 20%, 10%, 5%, 2%, 1% and 0.5% AEP events. 

2.2.1 Boundary Conditions 

2.2.1.1 Model Inflows 

The TUFLOW model contained two inflow boundaries, with the flows extracted from the RORB model (as 

summarised in Section 2.1). The main inflow boundary for the Chetwynd River was located upstream of the 

Casterton-Edenhope road crossing to the south of town.  Another minor inflow location was used to introduce 

the local runoff of the catchment through the model area downstream of the upstream boundary, and was 

located downstream of the river bend 300 m to the north of Howletts Lane. Figure 2-20 shows the model inflow 

locations. 
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FIGURE 2-20 MODEL DOMAIN AND INFLOW LOCATIONS 
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2.2.1.2 Model Outflows 

The hydraulic model had one hydraulic outflow boundary at the downstream end of the model. The outflow 

was modelled as a height/discharge boundary (HQ), this boundary allows water to exit the model based on a 

stage-discharge curve generated by TUFLOW which uses the model topography, roughness and surface slope 

to calculate a discharge for various heights. 

2.2.2 Grid Extent and Resolution 

The model topography was based on LiDAR data captured in 2009 through the 2009-10 Victorian State Wide 

Rivers LiDAR Project Glenelg Hopkins CMA. The LiDAR dataset was provided as a 1x1 m grid resolution 

Digital Elevation Model (DEM), which was resampled to a 3x3 m grid resolution for input into the hydraulic 

model, as shown in Figure 2-21.  

A key consideration in determining the grid size was the trade-off between accurate representation of the 

streamflow paths and reasonable model run times. Although smaller grid sizes can provide higher resolution 

results, they also significantly increase the run times. A 3x3 m grid was found to represent the channel in 

sufficient detail along with other hydraulic features of the floodplain.  

Bridges were modelled simply in 2D only, with the 2D grid representing the bridge opening through the 

structures.  
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FIGURE 2-21 DIGITAL ELEVATION MODEL  
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2.2.3 Hydraulic Roughness 

Hydraulic model roughness is a measure of the floodplains resistance to flow. A high roughness representative 

of dense vegetation will result in lower velocities and higher water levels, with a low roughness representative 

of a paved road resulting in higher velocities and lower water levels. Table 2-8 outlines standard Manning’s ‘n’ 

roughness values from the VicRoads Road Design Guidelines, these roughness values were adopted in the 

hydraulic model. 

Land use was classified over the model area as shown in Figure 2-22 using VicMap planning layers and aerial 

imagery.  

TABLE 2-8 MANNINGS ‘N’ ROUGHNESS VALUES FROM VICROADS ROAD DESIGN GUIDELINES  

Land Use Manning's ‘n’ 

Residential - Urban (higher density) - when building footprints and remainder of parcel 
are modelled together (with one roughness value) 

0.350 

Residential - Rural (lower density) - when building footprints and remainder of parcel are 
modelled together (with one roughness value)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

0.150 

Residential Footprint - Urban (higher density) - when building footprints are modelled 
separately to remainder of parcel 

0.400 

Residential - Urban (higher density) - when building footprints are modelled separately to 
remainder of parcel  

0.100 

Residential Footprint - Rural (lower density) - when building footprints are modelled 
separately to remainder of parcel 

0.400 

Residential - Rural (lower density) - when building footprints are modelled separately to 
remainder of parcel 

0.050 

Industrial/Commercial or large buildings on site 0.300 

Significant Drainage Easement (regardless of zone type) 0.050 

Open Space or Waterway - minimal vegetation 0.040 

Open Space or Waterway - moderate vegetation 0.060 

Open Space or Waterway - heavy vegetation  0.090 

Open water (with reedy vegetation) 0.060 

Open water (with submerged vegetation) 0.020 

Car park/pavement/wide driveways/roads 0.020 

Railway line              0.125 

Concrete lined channels  0.016 
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FIGURE 2-22 MANNINGS N ROUGHNESS VALUES 
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3 FLOOD MAPPING AND INTELLIGENCE 
Hydraulic modelling was undertaken for the 6 and 12 hour duration events for the 20%, 10%, 5%, 2%, 1% and 

0.5% AEP events. Flood inundation extents for all events are shown in Figure 3-2, with detailed mapping 

provided in Appendix A. Detailed maps of depth, velocity and hazard (measured as the product of velocity and 

depth) from Appendix A and property inundation from Appendix B, were provided as standalone PDF maps.  

A property inundation assessment was undertaken to determine the maximum water level across all residential 

properties within the floodplain of the Chetwynd River. The mapping for this assessment is shown in Appendix 

B. It is evident that a significant number of properties are inundated in a 1% AEP event, including large sections 

of Mooree Road. 

As a result of the significant inundation to a range of properties, a flood consequence table has been 

established to allow emergency services and council to quickly understand the likely impacts of flooding and 

plan accordingly. Table 4-1 describes the key flooding consequences across the study area for each design 

event, this outlines property inundation and access/egress for properties within the floodplain. 

The table was developed to be read from top to bottom, with each subsequent larger magnitude event reporting 

on the incremental changes in consequences. For example, if the reader wants to understand the 

consequences of a 2% AEP event, then the flood characteristics should be read for the 20%, 10%, 5% and 

2% AEP events in succession. It is also recommended that the reader refer to the standard PDF maps provided 

with this study. 

The consequences have been described in 
terms of depth of inundation, using the 
following key depth thresholds: 
 

◼ Depths of 0.5 to 1 m, generally 

unsafe for vehicles, children and elderly  

◼ Depths of 0.3 to 0.5 m, unsafe for 

small vehicles  

◼ Depths below 0.3 m, generally safe 

for vehicles, people and buildings 

 

The reasoning behind these specific depths 

relates to Australian Rainfall and Runoff 

Book 6 Chapter 7: Safety Design Criteria, as 

shown in Figure 3-1 below.  

 

FIGURE 3-1 FLOOD HAZARD CURVES (SMITH ET AL, 2014) 
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FIGURE 3-2 INUNDATION EXTENTS (ALL AEPS) 
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TABLE 3-1 SUMMARY OF FLOODING CONSEQUENCES 

Flooding Event Flood Consequences/ Impacts Key Roadways Inundated – Access 
and Egress 

Actions 

20% AEP 

 

Rainfall Depth: 36.1mm (6hrs) 

Flow at Chetwynd Gauge: 35.06m3/s* 

◼ Water flowing over road at 

Chetwynd Cemetery Road 

◼ Water Flowing over road at 

Casterton-Edenhope Road at 

southern bridge crossing 

◼ Residential Structures inundated 

at Casterton-Edenhope Road 

◼ Flood water surface 1.2 m below 

Casterton-Edenhope bridge deck 

◼ Chetwynd Cemetery Road and 

Casterton-Edenhope Road 

flooded below 0.3 m depth.  

◼ Monitor rainfall and water levels 

◼ Preparation of implementation of 

evacuation plan 

◼ Issue minor flooding alert 

pertaining to driving through flood 

waters and property inundation 

◼ Place “Water over road” signs for 

Chetwynd Cemetery Road and 

Casterton-Edenhope Road  

10% AEP 

 

Rainfall Depth: 43.7mm (6hrs) 

Flow at Chetwynd Gauge: 50.78m3/s* 

◼ Residential Structures Inundated 

at Howletts Lane 

◼ Water flowing over road at Mooree 

Road 

◼ Flood water surface 1.06 m below 

Casterton-Edenhope bridge deck  

◼ Chetwynd Cemetery Road now 

flooded between 0.3 and 0.5 m 

depth. 

◼ Mooree Road flooded below 0.3 m 

depth.  

◼ Place “Water over road” signs for 

Casterton-Edenhope Road and 

Mooree Road 

◼ Place “Road Closed” signs for 

Chetwynd Cemetery Road  

5% AEP 

 

Rainfall Depth: 51.9mm (6hrs) 

Flow at Chetwynd Gauge: 67.22m3/s* 

◼ Water Flowing over road at 

Casterton-Edenhope Road near 

intersection of Mooree Road  

◼ Flood water surface 0.93 m below 

Casterton-Edenhope bridge deck  

◼ Howletts Lane flooded below 

0.3 m depth. 

◼ Place “Water over road” signs for 

Howletts Lane 
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Flooding Event Flood Consequences/ Impacts Key Roadways Inundated – Access 
and Egress 

Actions 

2% AEP 

 

Rainfall Depth: 81.6mm (12hrs) 

Flow at Chetwynd Gauge: 96.09m3/s* 

◼ Flood water surface 0.65 m below 

Casterton-Edenhope bridge deck  

◼ Chetwynd Cemetery Road now 

flooded greater than 0.5m depth 

◼ Mooree Road and Casterton-

Edenhope Road now flooded 

between 0.3 and 0.5 m depth 

◼ Place “Road Closed” signs for: 

◼ Mooree Road 

◼ Casterton-Edenhope Road 

◼ Emergency services must not 

attempt access to Chetwynd 

Cemetery Road 

1% AEP 

 

Rainfall Depth: 95.0mm (12hrs) 

Flow at Chetwynd Gauge: 
123.15m3/s* 

◼ Flood water surface 0.41 m below 

Casterton-Edenhope bridge deck  

◼ Mooree Road and Casterton-

Edenhope Road now flooded 

above 0.5 m depth 

◼ Howletts Lane now flooded 

between 0.3 and 0.5 m depth 

 

◼ Place “Road Closed” signs for: 

◼ Howletts Lane 

◼ Emergency services must not 

attempt access to Chetwynd 

Cemetery Road, Mooree Road or 

Casterton-Edenhope Road 

0.5% AEP 

 

Rainfall Depth: 110.0mm (12hrs)^ 

Rainfall Depth: 140.0mm (24hrs) 

Flow at Chetwynd Gauge: 

152.25m3/s* 

 

◼ Flood water surface 0.1 m below 

Casterton-Edenhope bridge deck 

◼ No Additional Inundation ◼ Emergency services must not 

attempt access to Chetwynd 

Cemetery Road, Mooree Road or 

Casterton-Edenhope Road 

*Note that all floods are different, and different rainfall patterns falling on dry or wet catchments may respond differently. The rainfall and streamflow numbers in the 

above table should be used as a guide to selecting which flood map to use to plan for a flooding emergency.  

^Rainfall values for AEPs less than 1% for a 12hr storm have been extrapolated. 
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APPENDIX A 
FLOOD MAPPING – DEPTH, VELOCITY, HAZARD 
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APPENDIX B 
PROPERTY INUNDATION MAPPING 
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Melbourne 
15 Business Park Drive 
Notting Hill VIC 3168 
Telephone (03) 8526 0800 
Fax (03) 9558 9365 

Brisbane 
Level 3, 43 Peel Street 
South Brisbane QLD 4101 
Telephone (07) 3105 1460 
Fax (07) 3846 5144 

Adelaide 
1/198 Greenhill Road 
Eastwood SA 5063 
Telephone (08) 8378 8000 
Fax (08) 8357 8988 

Perth 
Ground Floor 
430 Roberts Road 
Subiaco WA 6008 
Telephone 0438 347 968 

Geelong 
PO Box 436 
Geelong VIC 3220 
Telephone 0458 015 664 

Gippsland 
154 Macleod Street 
Bairnsdale VIC 3875 
Telephone (03) 5152 5833 

Wangaratta 
First Floor, 40 Rowan Street 
Wangaratta VIC 3677 
Telephone (03) 5721 2650 
 

Wimmera 
PO Box 584 
Stawell VIC 3380 
Telephone 0438 510 240 

www.watertech.com.au 

info@watertech.com.au 
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15.2 C-JAN2024-S001 Tree Lopping Services

 

15.2 C-JAN2024-S001 Tree Lopping Services
  
Directorate: Infrastructure Development and Works
Report Author: Contracts and Procurement Manager
Report Purpose: For Decision

Purpose

The purpose of this report is to recommend the engagement of four tenderers to provide a 
range of tree lopping services required by the Council under a panel arrangement contract 
(contract number C-JAN2024-S001 Tree Lopping Services). 

OFFICER RECOMMENDATION:

 That Council engage:
• A1 Tree Solutions PTY Ltd 
• Carter Group National PTY Ltd 
• Nelson’s Tree Services PTY Ltd
• Jock Thring Upper and Lower Tree Care,

to provide Tree Lopping services under a panel contract arrangement for a term of 
three years (with the option of 1 (one) three-year extension) 

2. That Council authorise the CEO to execute the contract documents. 

Declaration of Interest 

No officer declared an interest under the Local Government Act 2020 (LGA 2020) in the 
preparation of this report.

Background 

The previous contract for tree lopping services was set up as a panel arrangement contract 
with three contractors. Those contractors were: 

• Carter Group National PTY Ltd
• Nelson’s Tree Services PTY Ltd
• Asplundh Tree Experts Australia PTY Ltd

A panel arrangement contract is a procurement strategy where a group of pre-approved 
suppliers or contractors is established to provide goods or services over a specified period. 
This arrangement allows Council to streamline the procurement process, ensuring that the 
required services can be quickly and efficiently accessed without going through a full tender 
process for each individual purchase.
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The Council advertised a new tender for these Servies under the contract number C-
JAN2024-S001 Tree Lopping Services, for the Contract term of three years plus the option of 
(one) three-year extension. 

The Council launched the tender via the eProcure Portal on 30 April 2024 closing on the 21 
May 2023 at the time the tender closed four tenders were received from: 

• A1 Tree Solutions PTY Ltd 
• Carter Group National PTY Ltd
• Nelson’s Tree Services PTY Ltd
• Jock Thring Upper and Lower Tree Care 

An Evaluation panel comprising of the Plant Control and Compliance Coordinator, Works 
Coordinator (Sealed Roads) and the Superintendent Capital Works and Arterial Roads 

The Panel Evaluated the tender on the following criteria:

• Capacity 25%
• Capability 25%
• Price 35% 
• Local Procurement 15%

Risk Management Implications 

Risk identified: 

Asset risk
Environmental risk
Safety risk

Legislative Implications 

The report complies with the requirements of the: 
Local Government Act 2020

Environmental Implications 

Environmental Risk rating has been assessed as: Medium

Financial and Budgetary Implications 

The financial risk rating has been assessed as: Low
During the 2024/25 Finacial year council spent $175,282.25 to provide a variety of tree 
lopping services throughout the West Wimmera Shire Council. 

Tree Lopping Services are accounted for in the 2024/25 budget under the works 
maintenance budget. 
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The Tenderers have all submitted a Schedule of Rates (SOR) with varying prices depending 
on the services offered by each company. 

Policy Implications 

This report is supported by the following West Wimmera Shire Council Policy/s:

Asset Management Policy
Asset Management Strategy
Procurement Policy

Council Plan Implications 

This report supports the following sections of the West Wimmera Shire Council Plan 2021 – 
2025:

Goal 1 – Liveable & Healthy Community
1.1 Create a healthy, active, and vibrant community.

Goal 2 – Diverse and Prosperous Economy
2.5 Enhance the local road network and explore transport options.

Communication Implications 

No Communication Implications

Equal Impact Assessment 

No Equal Impact Assessment is required

Conclusion 

After reaching consensus the Evaluation Panel recommended that A1 Tree Solutions PTY 
Ltd, Nelson Tree Services PTY Ltd, Carter Group National PTY Ltd and Jock Thring Upper and 
Lower Tree Care be approved suppliers to provide Council with Tree Lopping Services. 

Attachments 

   
Nil
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16 Sealing Schedule

Nil.

17 Late Items of Business

Pursuant to West Wimmera Shire Council Governance Rules – Division 3 Section 20:

20. Urgent Business

If the agenda for a Council meeting makes provision for urgent business, business cannot be 
admitted as urgent business other than by resolution of Council, and only then if it:

• 20.1 relates to or arises out of a matter which has arisen since distribution of the 
agenda; and

• 20.2 cannot safely or conveniently be deferred until the next Council meeting.

18 Confidential Reports

RECOMMENDATION:

That Council pursuant to Section 66 (2)(a) of the Local Government Act 2020 close the 
meeting at {time} to members of the public to resolve on matters pertaining to the 
following items:

18.1 C - January 2024 - S003 - Collaborative Sealing Contract

Reasons for confidentiality:

Local Government Act 2020, Section 3 - Council business Information

19 Close of Meeting
 
 

Next Meeting:
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Wednesday, 21 August 2024

Telopea Downs
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