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1 Introduction 

1.1 Context of Study 

The NSW Government's Flood Policy is directed at providing solutions to existing flooding problems in 

developed areas, and ensuring that new developments are compatible with the flood hazard and do not create 

additional flooding problems in other areas. Under the Policy, the management of flood prone land remains the 

responsibility of local government. To facilitate this, the Government has published the "Floodplain Development 

Manual: the management of flood liable land", New South Wales Government, gazetted May 2005 (the Manual), 

to provide guidance to Councils in the implementation of the Policy, and provides funding in support of 

floodplain management programs.  

The Manual describes a floodplain risk management process comprising the following sequential stages: 

1 Flood Study Determines the nature and extent of the flood problem for the full 
range of flood events 

2 Floodplain Risk Management Study Evaluates management options for the floodplain with respect to 
both existing and future development. 

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

4 Implementation of the Plan Involves construction of flood mitigation works, where viable, to 
protect existing development.  Uses planning controls to ensure 
that future development is compatible with flood hazards. 

5 Review of Plan Review of plan to ensure it remains current and appropriate. A 
review is normally carried out after 10 years. 

1.2 Background 

Corowa Shire Council (the Council) is responsible for local planning and land management in the townships of 

Corowa, Howlong and Mulwala.  Council proposes to develop floodplain risk management plans for all three 

townships in accordance with the Manual.  In addition, Council is seeking guidance in the management of the 

rural areas between the towns. 

The townships of Corowa, Howlong and Mulwala lie on the north bank of the Murray River downstream of 

Albury-Wodonga.  As with much of the Murray River from Lake Hume to Barmah Forest, the largest floods since 

settlement occurred in 1870 and 1917. Other significant floods occurred in 1975, 1867, 1974, 1956 and 1931. 

Major flooding often occurs in late winter and spring and is generally well documented via recorded flood levels, 

stream gauge data, aerial photography, inundation mapping, etc.  

For each of the three towns, and the rural areas in between, the 1917 flood is considered as approaching the 

100 year ARI event.  Flood inundation maps were prepared by the former NSW Water Resources Commission 

for Corowa and Howlong in 1984 and an inundation map based on the 1917 flood event was prepared for 

Mulwala as part of the Murray River Floodplain Management Study, 1986.  Council has also utilised the historic 

flood extent mapping and flood profiles presented in the Murray River Atlas (1986) to estimate the 100 year ARI 

event between the townships. 

This wealth of historic flood information along with the flood inundation maps has enabled Council to effectively 

manage development in that part of the floodplain as defined by the 100 year ARI event over the past 20 years.  

Council has stated a desire to build on this information and develop strategies for each of the townships to 

effectively manage the remaining part of the floodplain between the 100 year ARI and Probable Maximum 
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Flood.  At the same time, Council desires to build on the current information to determine a Flood Planning 

Level for rural lands along the Murray River between the towns. 

It should be noted here that the town of Howlong has only recently come within the purview of Corowa Shire 

Council.  It was previously within the Hume Shire which was amalgamated with Holbrook Shire to form Greater 

Hume Shire Council with Howlong separated from the new Local Government Area and attached to Corowa 

Shire.   

1.3 This Report 

This Report is the Floodplain Risk Management Study covering the second stage of the floodplain management 

process outlined above. 

Council engaged URS Australia Pty Ltd in May 2007 to undertake the Floodplain Risk Management Study and 

the development of a Draft Floodplain Risk Management Plan for Corowa, Howlong and Mulwala and the rural 

lands along the Murray River between the towns. 
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2 The Need for the Plan 

2.1 Background 

A floodplain risk management plan is the formalisation of an effective floodplain risk management process. It is 

based on a comprehensive and detailed evaluation of all factors that affect and are affected by the use of flood 

prone land. It represents the considered opinion of the local community on how to best manage its flood risk and 

its flood prone land. It also provides a long-term path for the future development of the community. 

This management plan applies to the area of Corowa Shire along the Murray River, with particular emphasis on 

the towns of Howlong, Corowa and Mulwala.   

The floodplain risk management study (also presented with this report) and plan are integrally linked. The study 

provides for the assessment of options that form the basis for the considerations and decisions in the 

management plan. The management study and the plan (usually draft) are often completed in one consultancy.  

2.2 Objectives 

The objectives of the Floodplain Risk Management Plan are to: 

• meet the objectives of the floodplain risk management process, as detailed in the Floodplain Development 

Manual (2005), from the findings of the Floodplain Risk Management Study, through a coordinated mix of 

measures that address existing, future and continuing risks.  

• ensure the management plan is fully integrated with the local flood and catchment plans, council’s existing 

corporate, business and strategic plans, existing and proposed planning instruments and meets council’s 

obligations under the LG Act. The management plan is linked to other plans, especially the Local Flood 

Plan (SES April 2008).  

• ensure that the management plan has the support of the local community.   

• ensure actions arising out of the management plan are sustainable in social, environmental, environmental, 

cultural and economic terms and maximise positive and minimise negative impacts. 

• establish a program for management plan implementation and a mechanism for funding the management 

plan including priorities, staging, funding, responsibilities, constraints, and monitoring. 

• enable effective management of future land use, by providing the relevant inclusions in the management 

plan which outline: 

— the limits of development due to hazard and adverse impacts upon other properties; 

— the types and scales o f development appropriate within these development limits; and 

— the conditions necessary to support the development types and scales outlined. 

• develop or update a local flood risk management policy for the study area. 

• adopt the management plan. 
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2.3 The Study Area 

2.3.1 Corowa 

Corowa is situated on the north bank of the Murray River, about 50kms downstream of Albury/Wodonga. The 

Victorian town of Wahgunyah is located on the south bank of the Murray. The towns were established privately 

as trading and transport settlements, first on the southern side and then the north. Although Wahgunyah was 

well established as a port, completion of the rail link to Melbourne in 1879 was also important in the town’s 

growth. A tall bridge built in the 1860's and replaced by the present bridge in 1892 then established the site as a 

convenient river crossing as well as a port.  

A new two lane concrete bridge named the Federation Bridge was opened on 2 April 2005. The bridge is 

located approximately 2km upstream of the existing bridge.  The Federation Bridge spans some 195 metres 

over the Murray River. An additional adjoined bridge spans 95 metres over the NSW floodplains.  

Corowa has approximately 2,300 private dwellings and annual growth is currently running at approximately 1%.  

Only the lowest parts Corowa/Wahgunyah are flooded during the peaks of major floods which generally last a 

few days.  However, the river can often remain in flood (above minor flood level) for several months.  

Floodwaters are generally confined within steep banks to a two kilometre wide floodplain.  The floodplain is 

constricted to less than 700m between Corowa and Wahgunyah by high ground which first made the sites 

attractive for settlement. This constriction has a marked effect on the flood profile in the Murray River through 

Corowa.  

The former NSW Water Resources Commission produced a flood inundation map in 1984 which gives a good 

estimate of the 100 year ARI flood extent and levels throughout Corowa. This map has formed the technical 

basis for managing development in Corowa to date as Council has imposed a development control that requires 

the lowest habitable floor level to be 0.5m above the 100 year ARI flood level.  This is Council’s Flood Planning 

Level (FPL) throughout its area of operation.  There are no local flooding problems and there is sufficient relief 

on both sides of the river for stormwater drainage to operate satisfactorily.  

There is one residence within that part of the floodplain defined by the 100 year ARI extent which is isolated in 

flood times however the floor level of the residence is above the FPL.  The lower terraces of the floodplain 

contain two caravan parks (one of which is partly affected, the other fully inundated) along with a range of 

sporting and recreational facilities that are inundated in major flood events.   

Access routes in all directions to and from Corowa/Wahgunyah are not cut by flood events up to the 100 year 

ARI flood.  

2.3.2 Howlong 

Howlong is situated on the north bank of the Murray, 30km downstream of Albury. It was originally established 

in the 1830's as the Murray crossing on the Mitchell Route south and soon became a station under the early 

land grant system. The population has grown rapidly in recent years due to Howlong being recognised as a 

satellite suburb of Albury, providing the alternative of large allotments and a more rural atmosphere.   

There are 875 private dwellings in Howlong with an annual growth rate of approximately 2%.  The Murray River 

through Howlong is naturally confined with quite steep banks to a three kilometre floodplain and only the lowest 

lying parts of Howlong town area are flooded during the peaks of major floods which generally last a few days.  

However, the river can often remain in flood for several months.   
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The former NSW Water Resources Commission prepared a flood inundation map based on the 1975 flood 

event which approximated the 100 year ARI event.  Investigations into alternative crossings of the Murray River 

by the NSW RTA, reported in the Howlong flood inundation map, suggest that the 100 year ARI flood peak 

would be about 0.5m above the 1975 peak level. No buildings were flooded in the 1975 event and it is likely that 

a repeat of the larger 1870 and 1917 floods would cause no damage to dwellings.  

The occurrence of the 1975 event has kept the town well aware of Murray River floods during its recent growth 

periods. There is a wealth of relatively high ground available and much of the edge of the floodplain is a steep 

bank of approximately 5 metres in height.  It is understood that the then Hume Shire had a level of development 

control in Howlong, restricting development to areas above the obvious floodplain, however this cannot be 

confirmed following the Council boundary changes noted in Section 1.2 above. 

There are no properties affected by either the 100 year ARI flood or the Council’s adopted FPL (100 year ARI 

flood level plus 0.5m) within Howlong and there are no local flooding problems within the township.  The 

Riverina Highway to the immediate west of “Sunbury” may be affected by the 100 year ARI flood. 

2.3.3 Mulwala 

Mulwala/Yarrawonga is a "twin town" urban centre straddling the Murray River about 90km west of 

Albury/Wodonga. Mulwala is sited on the northern bank of the Murray and Yarrawonga is on the southern bank.  

Yarrawonga was originally established as a sheep and cattle station when the original homestead "Yarrawonga" 

was built in 1842.  The town of Yarrawonga was surveyed in 1868, although the site had already been 

established as a supply centre for the surrounding district.  A commercial punt operation to Mulwala was 

established about the same time and replaced in 1891 by a wooden bridge. The extension of the railway to 

Yarrawonga in 1886 completed the establishment of the town as a commercial centre. In 1939 Lake Mulwala 

began to fill behind Yarrawonga Weir. Mulwala has approximately 825 private dwellings and annual growth is 

currently running at approximately 3%. Growth in recent years is essentially attributed to the rising number of 

holiday homes around Lake Mulwala.  

Flood behaviour was altered by the installation of Yarrawonga Weir in 1939 but it was also made more 

predictable so that flood levels around Lake Mulwala are quite well defined. The largest flood since the weir was 

built occurred in 1975 and caused little damage in Mulwala/Yarrawonga as it was about a metre below the 

adopted 100 year ARI level of 125.85m AHD at the weir. The largest peak before the weir occurred in 1917 and 

has been adopted as the 100 year ARI flow.  

The Lake is generally contained by the same steep banks which used to contain flooding before the weir was 

built. No detailed flood inundation map was previously prepared for Mulwala/Yarrawonga, but the 1917 flood 

plus 0.5m freeboard has been adopted for planning purposes and its equivalent level over the weir applies to 

the town.  

There are no dwellings flooded by a 100 year ARI event as development has been successfully limited from the 

narrow floodplain between the normal lake level of 124.9m AHD and the 100 year ARI flood level on Lake 

Mulwala.  Some of the lake front facilities are flooded but damage is negligible as they are generally designed 

for inundation.  Under the FPL (100 year ARI  plus 0.5m), flooding affects 2 properties at the lake end of Erne 

Street and the tourism areas of the Mulwala Resort, Mulwala Water Ski Club and the Mulwala Water Ski Club 

Caravan Park. 

Road and rail links to the south are not cut by floods up to and including the 100 year ARI event however the 

main road access to the east is cut by a 100 year ARI  event between the properties “Tarramia” and “Moyallon”.  
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In a flood equal to the 100 year ARI plus 0.5m flood, Melbourne Street is flooded at the tourism areas described 

above. 

Local flooding causes no problems in the urban areas as they are high enough to drain adequately to the 

Murray River.  

2.3.4 The Rural Areas 

The rural areas between the towns are predominately agricultural in nature with cropping and grazing the main 

pursuits.  There is limited irrigation development near the Riverina Highway, which generally follows the top of 

the high bank that contains the 100 year ARI event.   

Development on the rural lands has generally been treated as agricultural in current planning instruments and 

there are no specific controls on floor levels.  The area below the high bank has not been used for residential 

purposes, with decisions on any new residences based on past flooding and the general flood levels provided in 

the Murray River Atlas (1986).   

There are two major pieces of irrigation infrastructure that cross the high floodplain – these would have some 

impact on extreme floods (floods greater than 100 year ARI).  These are a drain that runs parallel to Carroll’s 

Lane and a major water supply canal – the Murray Irrigation Main Canal. 

The Carroll’s Lane Drain was established to remove part of storm and post storm water runoff which adversely 

affected farming areas along the alignment of the Long Plain and 12 Mile drainage system. It has significant 

embankments on the high floodplain and then passes under the Riverina Highway to drain to the Murray River 

via Snake Island Lagoon.  These embankments have the potential to pond or redirect any flood flows that reach 

the high floodplain and it should be monitored for any impact during extreme floods.  This could be incorporated 

into the Local Flood Plan, as discussed below. 

A similar situation would arise with the Murray Irrigation Main Canal, especially given its proximity to residential 

areas within Mulwala.   

2.3.5 Extreme Floods 

There have been a number of studies that provide information detailing the potential flood threat for each of the 

three townships (and by implication the rural lands) from historic flooding through to design flood information. 

The studies include flood level estimates at Albury, Howlong and Corowa resulting from the Probable Maximum 

Flood (PMF), a range of extreme floods that may affect Hume Dam as well as the potential for a combined 

failure of Hume and Dartmouth Dams. The potential threat posed by these extreme events at Mulwala is also 

discussed.  

The studies also include information of travel times for the floods, providing a sound basis for establishing 

effective warning times for the towns and rural lands. 

The PMF level for the townships of Corowa and Howlong (assuming no failure of Hume and Dartmouth Dams) 

is in the order of 4 or 5 metres greater than the corresponding 100 year ARI flood level, while at Mulwala, the 

difference is of the order of 1m. Further, the PMF plus failure of Hume Dam and Hume/Dartmouth Dams is likely 

to result in flood levels some 7 to 10 metres above the 100 year ARI events at Corowa and Howlong but only 

some 1.5m at Mulwala.  This reflects the significantly different topography at Mulwala; however, there are 

concerns that the current estimates for Corowa in particular may overestimate the flood level as sufficient 

account make not have been made for flood breakouts to the north of the river. 
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However, neither Council nor the SES, responsible for the Local Flood Plan (see Section 8), have any detailed 

flood extent mapping on which to base the extent of the flooding problem resulting from events greater in 

magnitude then the 100 year ARI  event.  This mapping is included, for the towns, in this Report. 

2.4 Flood Data 

Based on the investigations in the Floodplain Risk Management Study, the following flood data is presented to 

support the proposed Plan. 

Table 2-1 Historical Flood Levels – Corowa (GS 409002) 

COROWA   

 (100 year ARI  Flood (adopted)) 9.30 

1917   8.82m  

1870  8.71m 

 (50 year ARI Flood)  8.64m (estimated) 

1975   8.57m 

1974  8.20m 

1931  7.92m 

1992  7.75m 

1955  7.54m 

1981  7.02m 

Table 2-2 Historical Flood Levels – Yarrawonga downstream (GS 409025) 

YARRAWONGA-

MULWALA 

 d/s weir u/s weir 

 (100 year ARI  Flood) 9.83m  (estimated) 10.82m (estimated) 

1870  9.46m 10.36m 

1917  9.00m 9.80m 

 (50 year ARI Flood) 8.96m (estimated)  

1975  8.32m  

1931  8.15m  

1993  8.04m  

1974  8.00m  

1955  7.97m  

There are no long-term records for Howlong, so estimates of flood levels there are generally based on 

interpolation between Corowa and Albury gauges, though the Flood map of Howlong does identify a level for 

1986. 

2.5 Major Floods 

The projected 200 year ARI and 500 year ARI flood levels were found using extrapolation procedures.  To 

extrapolate the heights needed, known flood data was used along with the magnitude for each flood.  For 
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Corowa, four known flood heights and magnitudes were used, for Yarrawonga-Mulwala, only three points were 

found.   

The detail of the Calculations is at Appendix A.  All calculations refer to the principal Gauging Stations at 

Corowa (GS 409002) and Yarrawonga downstream (GS 409025). 

2.5.1 Corowa 

The flood data for Corowa model came from numerous sources.  The 20, 50, and 100 year flood levels came 

from the Murray River Flood Plain Management Study Detailed Report, 1986.  The data for the 5 year flood 

level came from the Report on Delineation of Flood Frequency Zones in the River Murray Flood Plains.  The 

data found were the heights taken at the same point for each flood.  The gauge height was calculated by 

subtracting the gauge zero level of 126.02 (AHD) from the heights recorded.  The levels were also found in the 

Murray River Flood Plain Management Study Detailed Report, 1986.  The results are summarized in Table 4-3.  

The calculation of the 200 and 500 year levels are in Appendix A. 

Table 2-3 Major Floods at Corowa at GS 409002 

Magnitude of Flood 

(1 in X) 
Chance of Occurrence  

Height Recorded 

(m AHD) 
Gauge Height (m) 

5 approx. 0.2 133.20 7.18 

20 0.05 134.16 8.15 

50 0.02 134.66 8.64 

100 0.01 135.33 9.31 

200 0.005 135.73 9.71 

500 0.002 136.36 10.34 

2.5.2 Mulwala 

The extrapolation method utilised at Corowa does not return reliable estimates at Mulwala for the 200 year ARI 

and 500 year ARI flood levels (see Appendix A).  To estimate these floods for Mulwala, data provided in the 

Murray River Regional Flood Study - Dicks/Seppelts levees to downstream of the Ulupna Creek confluence 

Study Report (Report No. J150/R02 Draft A, March 2008), prepared for the GBCMA, Berrigan Shire and Moira 

Shire, was used to extend the estimated flood levels. 

The stream gauge for the Murray River at downstream Yarrawonga Weir (constructed 1938) (GSN 409025) has 

a gauge zero of 115.036m AHD.  The maximum height gauged is at a gauge height of 8.043m which occurred 

on 6/10/93, with an estimated flow of 205,000Ml/d.  The upper limit of the current rating curve is 9m (124.036m 

AHD), equivalent to 312,000 Ml/d (approx 50 year ARI flood flow).  

The normal lake level 124.9m AHD and the adopted 100 year ARI flood level is 125.86 m AHD u/s of the weir 

and 124.87m AHD d/s of the weir. 

Using the flood frequency curves in the Murray River Regional Flood Study, the 200 year ARI flood at the gauge 

is approx 450, 000 Ml/d with a gauge height of approx 10m (125m AHD), i.e. some 0.15m above the 100 year 

ARI level.  Extrapolating that frequency curve, the 500 year ARI flood is approximately 600,000 Ml/d or 10.10m 

(125.14m AHD) on the gauge. 
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Table 2-4 Major Floods at Mulwala 

Magnitude of 

Flood 

(1 in X) 

Chance of 

Occurrence  
Height (m AHD) 

Gauge 

Height (m) 

(d/s of weir) 

Height (m 

AHD) 

Gauge 

Height (m) 

(u/s of weir) 

5 0.2         

20 0.05 123.04 8 123.04 8.85 

50 0.02 124.00 8.96 124.00 9.86 

100 0.01 124.87 9.83 125.86 10.82 

200 0.005 125.04 10.00 126.01 10.97 

500 0.002 125.14 10.10 126.11 11.07 

2.6 Extreme Floods 

Corowa Shire faces flooding not only from natural flooding sources but must also take into account the presence 

upstream of Albury of two major water storage structures, Hume Dam, some 12 kilometres upstream of Albury, 

and Dartmouth Dam on the Mitta Mitta River. Any failure of either of these Dams would have significant 

environmental, social and economic impact on Corowa Shire. 

This Study did not undertake any specific modelling of dambreak scenarios, relying instead on previously 

published risk assessment study for Hume Dam undertaken in 1999 for NSW State Water.  The dambreak 

scenarios previously modelled covered the following: 

• Dam Crest Failure (DCF), rated at 0.6Probable Maximum Flood (PMF).  This scenario was previously 
called the Imminent Failure Flood (IFF); 

• Probable Maximum Flood (PMF) Without Failure; 

• Sunny Day Failure occurring with storage at Spillway Crest Level; 

• Sunny Day Failure occurring with storage at Full Supply Level; 

• PMF (With Failure); and 

• Cascade Failure, where Dartmouth Dam fails and overwhelms Hume Dam. 

This modelling provides flood levels for Albury, Howlong and Corowa but is limited at Mulwala to an estimate of 

Cascade Failure provided by State Water.  To complete the data, an extrapolation procedure based on flood 

slopes and level differences for upstream locations was used to estimate the extreme flood levels at Mulwala.  

The levels estimated in Table 4-5 below were used to plot the various flood extents. 
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Table 2-5 Extreme Floods - Corowa Shire 

Flood Events  Locations 

  Albury Howlong Corowa Mulwala 

(d/s) 

Mulwala 

(u/s) 

100 year ARI Height AHD 

(m) 
153.3 139.52 135.33 124.87 125.86 

DCF (0.6 PMF) Height AHD 

(m) 
155.25 142.68 137.65 125.48 126.30 

PMF (Without 

Failure) 

Height AHD 

(m) 
156.9 144.55 139.99 125.99 126.66 

Sunny Day 

Failure (Spillway 

Crest Level) 

Height AHD 

(m) 162.12 147.47 141.21 126.26 126.85 

Sunny Day 

Failure (Full 

Supply Level) 

Height AHD 

(m) 164.98 150.71 143.79 126.82 127.25 

PMF (With 

Failure) 

Height AHD 

(m) 
167.2 152.96 147.38 127.60 127.80 

Cascade Failure Height AHD 

(m) 
169.66 155.6 150.6 128.30 128.30 

2.6.1 Commentary on Extreme Floods 

As indicated, all the flood levels below the red line in Table 4-5 are estimates based on extrapolation of past 

data and initial estimates of extreme flood levels.  They are not based on hydraulic modelling that can take 

account of the topography and potential break-outs of flood flows north or south of the river.  While it is not 

possible to provide an accuracy estimate, the levels are sufficient at this time for use in planning for emergency 

responses.  

As noted in Section 3, it is very likely that should an extreme event take place, there would be significant 

breakout flows both north and south of the main river and its 100 year ARI floodplain.  The presence of these 

breakouts is indicated, indirectly, in the preliminary modelling undertaken by State Water following the 

publication of the 1994 Dam Break Hydrology Report and more directly in the “Murray River Regional Flood 

Study (Dicks/Seppelts levees to downstream of the Ulupna Creek confluence” by Water Technology (March 

2008). 

The breakouts are also confirmed by the reduction in variation of flood level between the 100 year ARI flood and 

the PMF Cascade Failure at Howlong and Corowa – approximately 16m – compared to the difference at 

Mulwala – some 3.5m. 
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However, it is essential to point out that the flood levels quoted are estimates only, not backed by the “science” 

of a detailed hydraulic model of the floodplain.  Once the revised hydrology for Hume Dam has been completed, 

it will be essential that all parties to this Floodplain Risk Management Study immediately lobby for a Flood Study 

to be conducted under the principles and guidelines of the Floodplain Development Manual.  It is expected that 

suitable studies to redefine the flood levels will commence in 2009. 
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3 Proposed  Management Measures 

Following the review of the flooding situation in Corowa Shire, the following Floodplain Management Measures 

are recommended for incorporation into the Floodplain Risk Management Plan: 

3.1 Flood Modification Measures 

— Howlong – no measures required; 

— Corowa – consideration be given to providing temporary flood protection measures, such as the 
“Floodgate” line of products, to permanent commercial structures within the 100 year ARI flood extent; 
and 

— Mulwala – consideration be given to providing temporary flood protection measures, such as the 
“Floodgate” line of products, to permanent commercial structures within the 100 year ARI flood extent, 
particularly the Mulwala Ski Club development. 

— Asset management – specific measures be included in Council’s asset management plan for the long-
term maintenance of the various flood gates within the towns. 

3.2 Property Modification Measures 

3.2.1 Local Planning Instruments 

• The Corowa LEP 1989 should be structured in accordance with the Standard Instrument (Local 

Environmental Plans) Order 2006 and the suggested Clauses (Section 7) including the following provisions:  

— Consistency with definitions and terminology, including land use zoning;  

— Consistency with development standards; and 

— Flexibility to create dynamic land use solutions.   

— Any adjustments to zonings should give consideration of flood risk and terms outlined in the Manual for 

rezoning land within the flood planning areas.   

• The Flood Planning Level for residential and commercial/industrial developments be adopted as equal to 

the 100 year ARI flood level plus 0.5m freeboard and stated in the Corowa LEP.  The Flood Planning Level 

for Critical Infrastructure, Utilities and Vulnerable Developments be adopted as equal to Dam Crest Failure 

Flood (DCF).  A DCP specific to flood prone land would be useful in providing more comprehensive 

guidelines for development within flood prone land which would be in addition to the provisions of the LEP.  

A draft DCP is attached at Appendix C. 

• Specific statements for issue with Certificates under Section 149(2) and 149(5) of the EP&A Act in relation 

to floodplain risk management be prepared and adopted. 

• Provisions for consent applying to development in flood prone areas should be consistent with those in the 

Manual.  Council is required to distinguish where flood related development controls are nominated for 

residential development and all other development.  Graded land use control measures would reflect the 

flood risk and the nature of the proposed land use.    

• Council has specified the development permissible on areas of land and whether council consent is 

required within the Corowa LEP.  When considering development applications, Council must have regard 

to the matters set out in Section 79C of the EP&A Act.   
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• The relevant sections of the management plan after completion are to be incorporated in Council’s LEP, 

flood related DCP and/or policy. 

3.2.2 Flood Planning Levels 

Based on the floodplain information currently available and the concern over the accuracy of the significant flood 

range at Corowa and Howlong, it is recommended that the following Flood Planning Levels (FPL) be adopted 

within Council’s Planning regime: 

• Residential – 100 year ARI flood level plus 0.5m freeboard 

• Commercial/industrial – 100 year ARI flood level plus 0.5m freeboard 

• Critical infrastructure – Dam Crest Failure Flood (DCF) 

• Utilities - Dam Crest Failure Flood (DCF) 

• Vulnerable developments - Dam Crest Failure Flood (DCF) 

The DCF is chosen as the FPL for Critical infrastructure, Utilities and Vulnerable developments as it represents 

a flood equivalent to 0.6 PMF and, it is understood, the current spillway capacity of Hume Dam.  It is of 

sufficiently low probability to represent an extreme flood but also allows reasonable land use within the towns of 

Corowa, Howlong and Mulwala. 

These FPLs will need to be reviewed following the release of the extreme flood data for the study area by the 

MDBC as part of their investigations into the safety of Hume and Dartmouth Dams. 

3.2.3 Hydraulic & Hazard Categories 

Based on the floodplain information currently available and the concern over the accuracy of the significant flood 

range at Corowa and Howlong, it is recommended that the following Hydraulic & Hazard Categories be adopted 

within Council’s Planning regime: 

• Floodway – all land within the 100 year ARI flood extent, as shown in Appendix D of this report. 

• Flood Fringe – all other land to the PMF (no failure) extent, as shown in Appendix D of this report. 

• High Hazard – for residential purposes, all land within the 100 year ARI  flood extent, as shown in Appendix 

D of this report; for Critical infrastructure, Utilities and Vulnerable developments, all land within the DCF 

extent, as shown in Appendix D of this report. 

• Low Hazard - for residential purposes, all land between the 100 year ARI  flood extent and PMF (no failure) 

extent, as shown in Appendix D of this report; for Critical infrastructure, Utilities and Vulnerable 

developments, all land between the DCF extent and the PMF (no failure) extent, as shown in Appendix D of 

this report. 

In those areas where existing requirements have been applied, e.g., where the rear portion of a dwelling is able 

to be located within the 100 year ARI flood affected area subject to habitable rooms being located 500mm 

above the 100 year ARI level and the front of the dwelling is located on a minimum of 550 m
2
 land that is above 

the 100 year ARI flood level, special conditions can be included in the Draft Flood Prone Land DCP (see 

Appendix C of FRMS). 
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3.3 Response Modification Measures: 

• Council work with the State Emergency Service to upgrade the Local Flood Plan (April 2008) in accordance 

with the Manual, the SES template and the Australian Emergency Manuals Series and the information 

provided in this report;  

• The Local Flood Plan contain an annex relating to the planning, response and recovery activities relating to 

dambreak; 

• Council and SES work with Caravan park operators and owners to establish a “Floodsafe” program for the 

operating Caravan Parks; and 

• Council and SES develop a community flood awareness and education program on the need to address 

flood risk across the full range of floods, covering issues such as non-compatible development and what 

measures are needed for floodplain risk management. 

3.4 General 

• Council develop a data collection program, especially for Howlong, so that future revision of the Floodplain 

Risk management Plan can be based on the most up-to-date data. 

• Council develop a cross border consistency plan for floodplain risk management with Moira Shire, Indigo 

Shire and Wangaratta Rural City Councils. 

• Council liaise with MDBC on progress of dambreak modelling to better define extreme flood behaviour and 

review FPLs as required. 
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4 Costs, Prior ities &  Imp lement ation Plan 

4.1 Costs 

There are no major cost items within the floodplain management measures proposed for the towns of Howlong, 

Corowa and Mulwala.  Purchase of any temporary flood protection measures, such as the “Floodgate” line of 

products, should be a matter for consideration by the beneficiaries. 

The costs of implementing the Property Modification and Response Modification measures fall within the normal 

operations of Corowa Shire Council however there may be a requirement for internal budgetary arrangements 

to ensure all measures are implemented. 

4.2 Funding Requirements 

As indicated above, the costs of implementing the floodplain management measures fall within the normal 

operations of Corowa Shire Council however there may be a requirement for internal budgetary arrangements 

to ensure all measures are implemented. 

There is no State or Federal financial assistance provided for the implementation of the recommended 

measures. 

4.3 Priorities 

The priorities for the range of measures, both immediate and long-term, are set out in Table 4-1 below. 

Table 4-1 Floodplain Management Measures - Priority 

Floodplain Management Measure Initial priority Long-term 

Priority 

Temporary flood protection measures – Corowa Low Medium 

Temporary flood protection measures – Mulwala Low Medium 

Maintenance of the various flood gates High / on-going On-going 

Revision of Corowa LEP  High N/A 

Adoption of specific Flood Planning Levels for various 
developments 

High N/A 

Development of flood prone land DCP. High N/A 

Revision of Section 149 Certificate. High High 

Update Local Flood Plan (April 2008) High On-going 

Establish a “Floodsafe” program for Caravan Parks Medium High 

Develop a community flood awareness and education program High On-going 

Develop a data collection program Medium High 

Develop a cross border consistency plan Medium High 

Liaise with MDBC on progress of dambreak modelling High On-going 

The Long-term Priority indicates actions beyond 12 months from adoption of the Plan.  Where N/A is shown, it is 

expected that the indicated measure will have been completed within 12 months.  On-going priority indicates a 

measure that requires regular review and upgrading, particularly should a flood occur. 
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4.4 Implementation Plan 

The following Implementation Timetable is proposed, with all times commencing from the date of adoption. 

Table 4-2 Implementation Timetable 

Floodplain management measure Time to Implement Measure 

Liaise with MDBC on progress of dambreak modelling Immediate – on-going 

Maintenance of the various flood gates Immediate – on-going 

Revision of Section 149 Certificate. 3 months 

Adoption of specific Flood Planning Levels for various 
developments 

3 months 

Development of flood prone land DCP. 6 months 

Update Local Flood Plan (April 2008) 6 months (on-going review) 

Revision of Corowa LEP  12 months (subject to Planning NSW 
approval) 

Develop a community flood awareness and education program 12 months 

Develop a data collection program 12 months – on-going 

Establish a “Floodsafe” program for Caravan Parks 18 months 

Develop a cross border consistency plan 18 months (subject to agreement with 
Victorian counterparts) 

Temporary flood protection measures – Corowa As required 

Temporary flood protection measures – Mulwala As required 
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5 Recommendations 

5.1 Recommended Measures 

5.1.1 High Priority 

• Asset management – specific measures be included in Council’s asset management plan for the long-term 

maintenance of the various flood gates within the towns. 

• The Corowa LEP 1989 should be structured in accordance with the Standard Instrument (Local 

Environmental Plans) Order 2006.  

• The Flood Planning Level be adopted as equal to the 1% AEP flood level plus 0.5m freeboard and stated in 

the Corowa LEP.   

• A DCP specific to flood prone land be prepared to provide more comprehensive guidelines for development 

within flood prone land which would be in addition to the provisions of the LEP 

• Specific statements for issue with Certificates under Section 149(2) and 149(5) of the EP&A Act in relation 

to floodplain risk management be prepared and adopted. 

• Provisions for consent applying to development in flood prone areas should be consistent with those in the 

Manual.   

• Council work with the State Emergency Service to upgrade the Local Flood Plan (April 2008) in accordance 

with the Manual, the SES template and the Australian Emergency Manuals Series and the information 

provided in this report;  

• The Local Flood Plan contain an annex relating to the planning, response and recovery activities relating to 

dambreak; 

• Council and SES develop a community flood awareness and education program on the need to address 

flood risk across the full range of floods, covering issues such as non-compatible development and what 

measures are needed for floodplain risk management. 

• Council liaise with MDBC on progress of dambreak modelling to better define extreme flood behaviour and 

review FPLs as required. 

5.1.2 Medium Priority 

• Council develop a cross border consistency plan for floodplain risk management with Moira Shire, Indigo 

Shire and Wangaratta Rural City Councils. 

• Council and SES work with Caravan park operators and owners to establish a “Floodsafe” program for the 

operating Caravan Parks; and 

• Council develop a data collection program, especially for Howlong, so that future revision of the Floodplain 

Risk management Plan can be based on the most up-to-date data. 

5.1.3 Low priority 

• Corowa – consideration be given to providing temporary flood protection measures, such as the 

“Floodgate” line of products, to permanent commercial structures within the 1% AEP flood extent; and 
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• Mulwala – consideration be given to providing temporary flood protection measures, such as the 

“Floodgate” line of products, to permanent commercial structures within the 1% AEP flood extent, 

particularly the Mulwala Ski Club development. 

5.2 Finalisation of the Management Plan - ‘Adopted Management Plans’ 

A management plan is never truly finished. 

Social and economic circumstances change and flooding behaviour may be substantially altered by future 

measures adopted in other areas of the catchment. A management plan represents the ‘best’ appraisal of 

existing and likely future circumstances at the time it is ‘adopted’. For this reason, we do not speak of ‘final’ but 

rather of ‘adopted’ management plans, that is, plans that have been adopted for the immediate future. 

Management plans should be reviewed regularly (say every 5 years or after each major flood, or where 

circumstances change that impact on the relevance of the management plan) to ensure that their provisions 

remain appropriate. 

It is essential that the adopted management plan is complementary to the local flood plan. Existing, future and 

continuing flood risk cannot be effectively dealt with if this does not occur, or if the SES is left out of the overall 

management process. Review of either plan should not be undertaken without reference to the other plan and 

the relevant authority. Changes in the floodplain risk management plan should be reflected in the local flood risk 

management policy. 

 

 


