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1. Introduction

This report documents the results of investigations to assess hydraulic impacts associated with flood

control works on the Balpool Station property at Balpool. The property is located 40 km south east of

Moulamein as shown on Figure 1.

The Department of Environmental, Climate Change and Water (DECCW) recently prepared draft

floodplain management plans for the Edward-Wakool river system west of Deniliquin. The Balpool

Station property is located within the so-called Stage 1 area. The Stage 1 area extends westwards from

Deniliquin to the Moama Moulamein Railway.

The draft floodplain management plans were placed on public exhibition in March through April 2010.
One of the public submissions received was from the owners of the Balpool Station property, Rivalea

Australia Pty Ltd. Rivalea advised in their submission that existing flood control works (levees) on the

Balpool Station property are important to their operations due to their use as a pollution control device.

Further, Rivalea requested revision of the Draft Roodplain Management Plan to reflect this fact and to

allow the levees to be complying under Part 8 of the Water Act 1912 due to their pollution control use

and compliance with environmental pollution laws.

Enabling the levees to be compliant on the basis of their pollution control use or compliance with the

environmental pollution laws would require new or modified legislation and is outside the scope of the

Draft Environmental Management Plan and existing legislation. However, following receipt of the Rivalea
submission, a site visit by DECCW officers confirmed that the subject levees are effectively operating as

the northern boundary of the Niemur River floodway. Further, DECCW sees merit in assessing the

hydraulic impact of the levees, since a minimal impact would provide good reason to revise the currently

proposed floodway alignment to coincide with the assessed levees.

The hydraulic impact assessment involved the following tasks:

» Review of data relevant to the flood control works in question including terrain data, satellite imagery

and past reports;

» Assessment of flooding conditions in the vicinity of the subject flood control works;

I Assessment of the impact of the flood control works on flooding conditions (e.g. flood flow

distributions, flood levels); and

» Given the results of the flood impact assessment, consideration of the implications for the proposed

floodway alignment.
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Figure 1 Locality Plan - Balpool Station Property
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2. Background

2.1 Balpool Station Property

The Balpool Station property is located 40 km south east of Moulamein as shown on Figure 1.

The flood control works assessed as part of this flood impact investigation are shown on Figure 2. The

flood control works are earth levee banks designed to exclude floodwaters from the levee protected

areas. The levees are understood to have been originally constructed in 1984.

The subject levees are located within the floodway network proposed by the draft Stage 1 Floodplain

Management Plan. The aim of the current flood impact assessment is to assess the hydraulic impact of

the subject flood control works and a subsequent decision will then be made as to whether the floodway

alignment can be varied to coincide with the existing flood control works under investigation.

2.2 Flooding Description

The subject flood control works are located at the downstream end of the Werai Forest (refer Figure 3).

The Werai Forest is a 200 km floodplain wetland. Inflows to the Werai Forest are from the Edward

River, Tumudgery Creek and Colligen Creek.

Outflows from the Werai Forest are either via the Edward River floodway to the north or the Niemur River

floodway to the west. The outflow distribution is as follows (from the draft Stage 1 FMP report):

> Edward River floodway - 1975 event design flow 26,400 ML/day, 1956 event flow 33,000 MLVday;

and

> Niemur River floodway - 1975 event design flow 54,400 ML/day, 1956 event flow 70,300 ML/day.

Approximately 33% of the Werai Forest peak outflow is therefore discharged via the Edward River

floodway and 67% by the Niemur River floodway under existing floodplain conditions.

Existing floodplain conditions are substantially different to pre-development conditions. The construction

of flood control works along the Murray floodplain system, which includes the Central Murray system, has

substantially changed flood flow distributions. More locally, the erection of a levee paralleling Jawbone

Creek in the early 1 900's has confined Werai Forest outflows to the Niemur and Edward floodways.

Without the Jawbone Creek levee, a significant portion of the flood flows would discharge westwards via

the original Papanue Creek flow path (refer Figure 3).

2.3 Past Flood Events

The most recent significant flood within the Edward-Wakool river system was the October 1996 flood

event. This event was equivalent to approximately a 1 in 7 year event. Satellite imagery of the 1996

flood event is shown on Figure 3 and Figure 4. The imagery confirms that the subject flood control works

were present and confining floodwaters at the time of the 1996 flood.
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Other notable aspects of the 1996 flood imagery are as follows:

1 The Niemur floodway to the south of the subject levee is fully inundated. The width of the Niemur

floodway is 4.2 km adjacent to the subject levees;

i The Edward floodway to the north east of the subject levee is not fully inundated, suggesting the

floodway is under less hydraulic pressure when compared to the Niemur floodway; and

» Some localised natural high ground is present outside the subject levee close to the south western

corner of the levee.

2.4 Terrain Data

Terrain data (ground surface elevation data) for the Edward-Wakool system is available in the form of a

digital elevation model (DEM) derived from an airborne laser scanning survey of the Murray River

floodplain undertaken in 2001, also referred to as LIDAR data. The DEM data consists of a 1 metre grid
model. The vertical accuracy of the data in the vicinity of the study area is +/- 0.25 metres at the 68%

confidence level (one sigma).

The purpose of the hydraulic assessment is not to accurately predict absolute flood levels but rather to

compare the relative impact of the assessment levees on the 1975 design flows in the Edward and

Niemur floodways. The vertical accuracy of the terrain data is sufficient for the intended purpose of the

hydraulic impact assessment.

An image of the LIDAR terrain data is shown in Figure 5. Examination of the terrain data has revealed

the following:

I Ground level elevations within the area confined by the subject flood control works generally vary
from 75.5 to 77.5 m AHD;

» The lowest ground levels are located within a north south orientated shallow backwater depression.

The depression does not connect to the Edward River;

» The highest ground levels are located within a natural 'sand hill' line orientated approximately north

south as shown on Figure 5;

> The subject levee segments have been constructed on either sides of the natural high ground as

shown on Figure 5; and

> Levee heights generally vary up to a maximum of 1.2 metres, although localised heights of up to 2.0

metres occur at depression crossings.

Drainage of the area east of the sand hill line is to the south. The area on the west side of the sand hill
line drains to the west.
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Figure 4 Balpool Station Property - October 1996 Flood Event

31/26368/5067 Edward and Wakool Rivers - Stage 1 Floodplain Management Plan
Balpool Station (Rivalea) - Flood Control Work Hydraulic Impact Assessment



East side levee -
height varies up to
approx. 1.2 metres

West side levee segment
- height varies up to
approx. 1 metre

Figure 5 Rivalea Property - LIDAR Terrain Data (1 metre grid background image)

31/26368/5067 Edward and Wakool Rivers - Stage 1 Floodplain Management Plan
Balpool Station (Rivalea) - Flood Control Work Hydraulic Impact Assessment

10



3. Flood Impact Assessment

3.1 Hydraulic Assessment Criteria

Hydraulic assessment criteria for application to flood control works are given in the March 2010 draft

Floodplain Management Plan report for Stage 1. The nominated criteria are:

I Flood control works should not lead to an increase in upstream flood level of more than 0.1 metre

encroaching onto an adjoining landholder's property for 1975 flow conditions;

> To limit the potential for floodplain erosion to occur, out of channel floodway velocities should not

exceed more than 0.8 m/s as a result of constrictions caused by flood control works for 1975 flow

conditions; and

» Floodway network capacity - floodways should be established and / or retained if their closure has or

would result in a significant redistribution of peak flood flows for 1975 flow conditions (i.e. more than

a 5% redistribution of the adopted 1975 design peak flood flows).

3.2 Potential Impacts

Flood control works have the potential to increase upstream flood levels as a result of obstructing the

discharge of floodwaters. The increase in flood level caused by the introduction of an obstruction or

constriction to the floodplain is referred to as the afflux.

Higher flood levels can have significant adverse impacts, particularly where existing development (e.g.

dwellings) is located within the impact zone. The impact zone is the area subject to the afflux influence.

The afflux is largest immediately upstream of the flow obstruction. The afflux will diminish with distance

upstream of the constriction until there is no impact. Nevertheless, an assessment of afflux was made

using a simplified approach.

It is difficult to predict the precise magnitude of the afflux induced by the subject levee works. This would

require a two dimensional hydraulic model of the broader floodplain encompassing the Werai Forest, the
downstream Edward River floodplain and the downstream Niemur River floodplain. This was beyond

the scope of the current assessment.

In general, the Edward River system downstream of the Werai Forest would appear to be under less

pressure than the Niemur River system. The closure of the Papanue Creek westwards overflow route in

the early 1900's has resulted in a greater concentration of flows within the Niemur River floodway. The

extent of development on the floodplain that has occurred since the construction of the levee closing the

old Papanue floodway overflow route is such that the resulting adverse social and economic impacts

associated with reopening the Papanue floodway would outweigh any favourable hydraulic impacts.
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3.2.1 Niemur River Floodway

The Niemur River floodway is 4.2 km wide opposite the subject flood control works. This reach of the

floodway is under very limited hydraulic pressure. Further downstream approaching the Moama-

Moulamein railway, the Niemur River floodway width reduces to 600 metres (i.e. constricts by more than

80%) as a result of the north side levee and the natural south side sand hill constriction. The floodway at

this location is under quite severe pressure.

The degree of constriction due to the subject levee works on the Balpool Station property is negligible

due to the presence of the natural sand hill line (refer Figure 5 and Figure 6). This north-south orientated

line of high ground would naturally divert floodwater to the south.

The crest level of the subject levee east of the high ground line (refer Figure 6) is approximately 77.0 m

AHD (from LIDAR data). The 4.2 km wide floodplain south of the high ground line has an indicative

natural surface elevation of 75.5 to 75.8 m AHD. There are two recorded 1939 flood levels north west of

the subject levees (76.3 and 76.4 m AHD). These would indicate a 1939 flood level of around 76.5 m

AHD for the floodplain south of the high ground line and certainly likely be less than 77.0 m AHD. The

1939 flood was approximately equivalent to a 10 to 15 year ARI event (Maunsell AECOM, 2009).

The natural high ground line within the levee protected area (refer Figures 5 and 6) is therefore

considered unlikely to be overtopped by the 1975 design flow event (15 to 20 year ARI event within the

Stage 1 floodplain) which is not significantly higher than the 1939 event and therefore unlikely to induce a

flood level of more than 77.0 m AHD. Natural surface levels along the high ground line vary from 77.0 m

AMD to 77.5 m AHD. The adjoining west side levee segment crest of approximately 77.0 m AHD would

also suggest this. The natural high ground line therefore acts to negate any potential afflux, velocity and
/ or flow distribution impact arising from the subject levees.

Adopting a flood level of 76.5 m AHD and using the 1975 design flow of 54,400 ML/day, this gives an

average Niemur River floodplain velocity of less than 0.2 m/s to the south of the high ground line (i.e. well
below the 0.8 m/s criteria limit).

The afflux within the upstream Niemur River floodway, is expected to be negligible (less than 0.01

metres) given the absence of any significant constriction of flow. This is well below the 0.1 metres

criteria limit.

Likewise the flow distribution impact is expected to be minimal (significantly less than 5%) due to the

nature of the adjoining floodplain and in particular the north-south orientated natural high ground line

through the levee protected area.
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3.2.2 Edward River Floodway

The subject levee works do not cause a significant constriction of the Edward River floodplain. The

active Edward River ffoodplain width adjacent to the subject levee is at least 3.0 km based on the 1996

satellite flood imagery. This narrows to 1.5 km a few km downstream due to licensed flood control works

and narrows further still to less than 1 km further downstream.

There are two recorded flood levels within the Edward River floodway downstream of the assessment

levees (refer Figure 6). The two recorded flood heights are for the 1939 flood (77.4 m AHD) and for the

1931 flood (77.6 m AHD). Both these events were in the vicinity of 1 in 10 to 1 in 15 year events at

Deniliquin.

The local reach of the Edward River floodway adjoining the subject flood control works is not under

significant hydraulic pressure. The estimated average floodplain velocity based on a 1975 conditions

design flow of 26,400 ML/day, an average floodplain natural surface level of 77.0 m AHD and a flood

level of 77.5 m AHD is 0.2 m/s.

Given the subject levee works do not result in a significant contraction of flows entering the Edward River

floodway, with average velocities of 0.2 m/s, the induced afflux is expected to be small (less than 0.05

metres). This is well below the 0.1 metres criteria limit.

The subject flood control works will, if anything, tend to direct more floodwater into the Edward River

floodway. The actual potential for this to occur is very limited however due to the natural high ground

orientated north south within the levee protected area as discussed above. This will limit any flow

distribution change to well below the 5% criteria limit.
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4. Summary and Conclusions

The hydraulic impact assessment of the subject levees on the Balpool Station property has been carried

out using various data including hydraulic data contained in the reference reports (refer Section 5),

terrain data (2001 LIDAR survey) and satellite imagery of the 1996 flood event.

Outcomes / conclusions arising from the assessment are as follows:

I The potential hydraulic influence of the assessment levees is significantly mitigated by the presence

of a natural north-south orientated high ground line within the levee protected area (refer Figures 4, 5

and 6);

I Consequently the active floodplain width of the Niemur River floodway opposite the assessment

levees remains approximately 4.2 km wide (i.e. there is effectively no contraction of flows).

> Similarly the active floodplain width of the Edward River floodway opposite the assessment levees

remains approximately 3 km wide.

» The average floodplain velocity within the adjoining Niemur and Edward floodways is 0.2 m/s, well
below the criteria limit of 0.8 m/s specified by the draft Floodplain Management Plan.

» The maximum afflux expected to be induced is small and estimated to be less than 0.01 metres in

the Niemur floodway and 0.05 metres in the Edward floodway. This is well below the 0.1 metres
criteria limit.

» The assessment levees are expected to have minimal impact on flood distributions, given the low

conveyance characteristics of the levee protected area and the broad nature of both the adjoining
Niemur and Edward River floodways.

Given the above outcomes, the realignment of the draft floodway boundary to coincide with the subject

levees is considered acceptable based on hydraulic impact considerations.
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