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Subject

Pallamallawa Northern Levee Design Review

Dear Lila,

1.0 Background
This memorandum presents the results of hydrologic and hydraulic modelling
undertaken to assess the adequacy of the design for the Pallamallawa Northern
Levee (the Northern Levee) and other associated works such as proposed drains,
swales, and regrading of existing roads.
The Northern Levee design prepared by Contour Consulting Engineers Pty Ltd in
December 2011 (Contour Consulting, 2011) was assessed in this study. The
proposed works assessed in this study are:
 Proposed Northern Levee (Plan No: 0427-R41 to 0427-R46);
 Proposed drains at the foot of the Northern Levee (Plan No: 0427-R41 to
0427-R43);
 Proposed Stanester Road Swale (Plan No: 0427-R46 to 0427-R47);
 Proposed Back Pally Road drainage channel (Plan No: 0427-R47 to 0427R49);
 Proposed culverts at Gwydir Street, Stanester Road and Back Pally Road
(Plan No: 0427-R43, 0427-R46, 0427-R47 and 0427-R49);
 Lowering of the existing private bunds adjacent to the existing irrigation
channel west of Stanester Road (Plan No: 0427-R46 to 0427-R47);
 An 80 m wide overflow weir at the existing bund west of Stanester Road at
the western end of the proposed Northern Levee (the overflow weir) (Plan
No: 0427-R46); and
 Regrading of Gwydir Street, North Street and Stanester Road at the
intersection with the Northern Levee (Plan No: 0427-R42, 0427-R44 and
0427-R46).

2.0 Assessment methodology
An XP-RAFTS hydrologic model was developed to estimate design discharges for the
local catchment draining to Pallamallawa, which include the northern catchment
(north of Mosquito Creek Road), the catchment from west of town (south of
Mosquito Creek Road) as well as the town itself. The XP-RAFTS design discharge
estimates were validated against Regional Flood Frequency Estimation (RFFE)
estimates.
A TUFLOW two-dimensional hydraulic model was developed to estimate peak flood
levels, depths and extents in the vicinity of Pallamallawa under existing (prelevee) and post-levee conditions. The hydraulic model results were then used to
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assess the adequacy of the Northern Levee design and the impact of these
structures on peak flood levels and extents in the vicinity of Pallamallawa.
This assessment was undertaken for the 5% (1 in 20) event 1% (1 in 100) AEP event
based on local catchment runoff only. Flooding from the Gwydir River was ignored
for this assessment.

3.0 Estimation of discharges
Figure 1 in the appendix shows the XP-RAFTS model subcatchment configuration.
The XP-RAFTS model covers an area of 11.4 km2 and consists of 11 subcatchments
(referred to as subcatchments A to M), including six subcatchments north of
Mosquito Creek Road (subcatchment A to G) and five subcatchments south of
Mosquito Creek Road (subcatchments H to L). Table 1 shows the predicted peak
discharges at the following two locations:
 Just upstream of the proposed Northern Levee (the outlet of Subcatchment
C). This location reports the total peak discharges from the total area
represented by subcatchments A to C (4 km2).
 At Stanester Road (the outlet of Subcatchment G). This location reports the
total peak discharges from the total area represented by subcatchments A
to G (8.1 km2).
Table 1 also compares the XP-RAFTS peak discharges at the above two locations
against estimates from the RFFE. The model results show that the XP-RAFTS peak
discharges compare well with the RFFE estimates at both locations.
Table 1 – Comparison of XP-RAFTS design peak discharges with RFFE estimates
Event
5% AEP
1% AEP

Design peak discharge (m3/s)
Subcatchment C outlet
Subcatchment G outlet
XP-RAFTS
RFFE Diff. (%)
XP-RAFTS
RFFE Diff. (%)
9.0
9.4
-4.3%
18.2
18.1
0.8%
20.0

20.7

-3.2%

40.0

39.9

0.2%

4.0 Hydraulic model development
Figure 1 in the appendix shows the TUFLOW model extent. The model was
configured with a relatively fine grid cell size of 1.5 m, so that the proposed
Northern Levee crest (about three metres wide) would be represented adequately.
The base model topography in the model was configured based on LiDAR data
obtained from the NSW government. A uniform Manning’s n of 0.05 (appropriate
for pasture and short grass) was adopted for the entire model extent for both
existing and post-levee conditions.
The TUFLOW model was run for the 5% and 1% AEP events under existing and postlevee conditions. Design discharge hydrographs obtained from the XP-RAFTS model
described in Section 3 were adopted as inflows in the TUFLOW model for both
existing and post-levee conditions.
The Northern Levee and associated drains were configured based on the design
surface TIN supplied by Contour Consulting. The design surface TIN was
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incorporated into the TUFLOW model topography. Proposed culverts along the
levee at Gwydir Street, Stanester Road and Back Pally Road were represented as
1D structures linked to the 2D model domain.

5.0 Existing conditions flooding
Figure 2 and Figure 3 in the Appendix show the existing conditions peak flood
levels, depths and extents in the vicinity of Pallamallawa. Figure 2 and Figure 3
also show the locations of 129 properties where survey information is available
(e.g. ground levels and floor levels). Table 2 shows the number of surveyed
properties (out of 129) that would be affected by flooding under existing
conditions.
The following is of note with regards to flooding characteristics under existing
conditions:
 For the 5% AEP event, the existing levee north of town is overtopped just
east of Gwydir Street and over the length between River Street and
Stanester Road. For the 1% AEP event, the entire length of the existing
levee (between Macey Street and Stanester Road) is overtopped.
 Mosquito Creek Road is overtopped at two locations upstream of town for
both the 5% and 1% AEP events. Overflows from Mosquito Creek Road drain
in a southwesterly direction towards the corner of Macey Street and Generoi
Street. Runoff from the local catchment upstream of Macey Street
(Subcatchment H on Figure 1) would also drain to this location. From this
point, some water overtops Generoi Street and drain south to the Gwydir
River, while some water overtops Macey Street and drain west as shallow
overland flows into town for both the 5% and 1% AEP events. Properties
north of Generoi Street and along Paramellowa Street would be affected by
these overland flows for both the 5% and 1% AEP events.
 For the 5% AEP event, properties located north of Paramelowa Street and
west of River Street would be affected by flooding due to overflows from
existing levee to the north. For the 1% AEP event, these properties would
also be affected by overflows from Mosquito Creek Road (and Macey Street).
 Properties between North Street and Stanester Road would be affected by
flooding resulting from water backing up from the existing private bunds
west of Stanester Road for both the 5% and 1% AEP events.
 Properties west of Stanester Road and south of Back Pally Road would be
affected by flooding due to water backing up from Back Pally Road for both
the 5% and 1% AEP events.
 The cotton fields west of Stanester Road and north of Back Pally Road would
be flood free for the 5% and 1% AEP events as flows from the northern
catchment is detained behind the existing private bunds west of Stanester
Road.
 Out of the 129 surveyed properties, the number of properties that would be
inundated are 38 for the 5% AEP event and 54 for the 1% AEP event. Out of
the properties that would be inundated, none would be inundated above
floor level for the 5% or 1% AEP events.
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6.0 Post-levee conditions flooding
Figure 4 and Figure 5 in the Appendix show the post-levee conditions peak flood
levels, depths and extents in the vicinity of Pallamallawa. Table 2 shows the
number of surveyed properties (out of 129) that would be affected by flooding
under post-levee conditions.
The following is of note with regards to flooding characteristics under post-levee
conditions:
 The entire length of the Northern Levee (between Macey Street and
Stanester Road) would not be overtopped during the 5% and 1% AEP events.
 Mosquito Creek Road would still be overtopped as per existing conditions. As
a result, properties north of Generoi Street and along Paramellowa Street
would still be affected by flooding due to the overflows from Mosquito
Creek Road (and Macey Street) as well as runoff from the local catchment
upstream of Macey Street (Subcatchment H on Figure 1) for both the 5% and
1% AEP events even after the Northern Levee is built.
 Properties located north of Paramelowa Street and west of River Street
would be flood free for the 5% AEP event. For the 1% AEP event, these
properties would still be affected by flooding due to overflows from
Mosquito Creek Road (and Macey Street), but peak flood depths would be
reduced compared to existing conditions as the Northern Levee would not
be overtopped.
 The cotton fields east Stanester Road and North of Back Pally Road would be
flooded for both the 5% and 1% AEP events. Water detained behind the
Northern Levee would overflow across Stanester Road into the existing
irrigation channel before overflowing to the cotton fields to the west of
Stanester Road via the overflow weir. However, some water in the irrigation
channel would flow south and overflow from the channel to the east,
flooding Stanester Road and the large empty property east of Stanester
Road (west of North Street).
 Properties between Stanester Road and North Street would still be affected
by flooding due to local catchment runoff backing up from Stanester Road.
The large empty lot north of Paramellowa Street and west of North Street
would also be affected by flooding due to water overflowing from the
proposed Stanester Road Swale as well as water overflowing from the
existing irrigation channel west of Stanester Road.
 Properties west of Stanester Road and south of Back Pally Road would still
be affected by flooding due to water backing up from Back Pally Road for
both the 5% and 1% AEP events, but peak flood depths at these properties
would be reduced compared to existing conditions because a significant
portion of flows from the northern catchment would be directed to the
cotton fields west of Stanester Road.
 Out of the 129 surveyed properties, the number of properties that would be
inundated are 30 for the 5% AEP event and 49 for the 1% AEP event. Out of
the properties that would be inundated, none would be inundated above
floor level for the 5% or 1% AEP events.
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Table 2 – Comparison of the number of properties that would potentially be
affected by flooding under existing and post-levee conditions
Event
5% AEP
1% AEP

Number of properties
potentially inundated
Existing
Post-levee
conditions
conditions
38
30
54
49

Number of properties potentially
inundated above floor level
Existing
Post-levee
conditions
conditions
0
0
0
0

7.0 Flood impacts of the proposed Northern Levee works
Figure 6 and Figure 7 in the Appendix show the predicted changes in peak flood
levels due to the proposed Northern Levee and associated drains. Note that a
positive number on Figure 6 and Figure 7 show an increase in peak flood levels,
while a negative number shows a reduction in peak flood levels. Based on the
results shown in Figure 6 and Figure 7 and in Sections 5 and 6, the impact of the
proposed Northern Levee and associated drains are summarised as follows:
 Peak flood levels north (upstream) of the Northern Levee would be
increased by a maximum of 0.55 m for the 5% AEP event and 0.63 m for the
1% AEP event. The predicted flood extents just upstream of Stanester Road
(and north of the levee) would increase significantly, but no existing
dwellings north of the levee would appear to be affected by this increase.
 The extent of inundation at the northern part of town (north of
Paramellowa Street and west of North Street) would be reduced
significantly as flows from the northern catchment would not overtop the
Northern Levee.
 Peak flood levels at properties north of Generoi Street and along
Paramellowa Street would generally be unchanged. Flooding these
properties is predominantly caused by overflows from Mosquito Creek Road
(and Macey Street) as well as runoff from the local catchment upstream of
Macey Street (Subcatchment H on Figure 1). Therefore, the proposed
Northern Levee would not prevent these overland flows from occurring.
 Peak flood levels and extents of inundation at properties west of North
Street would be reduced significantly due to the proposed Northern Levee.
However, inundation at these properties would still occur.
 The number of properties potentially inundated by flooding (yard flooding)
due to local catchment flows would be reduced from 38 to 30 properties for
the 5% AEP event, and from 54 to 49 properties for the 1% AEP event. Based
on the property survey data, none of the properties potentially affected by
flooding would be inundated above floor level under both existing and postlevee conditions.
 Flooding would be significantly reduced at the northern part of town (north
of Paramellowa Street and west of Centre Street) due to the proposed
levee, but many of these lots are currently unoccupied. In addition, flooding
at the properties between River Street and Macey Street are predominantly
caused by overflows form Mosquito Creek Road and not from overtopping of
levee north of town. As a result, the potential reduction in the number of
properties affected by flooding is not predicted to be significant.
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9.0 Recommendations
This section summarises our recommendations for the Northern Levee design based
on the hydraulic assessment results described in Sections 5 to 7. Modelling of these
options has not been undertaken.
9.1 Reducing the length of the Northern Levee
The model results indicate that the proposed Northern Levee would prevent
flooding at properties located at the northern part of town (north of Paramelowa
Street) for the 5% AEP event, while significantly reducing flood levels and extents
at these properties for the 1% AEP event. However, the proposed Northern Levee
has limited benefits for the following properties:
 Properties west of North Street and north of Paramellowa Street would still
be flooded due to water overflowing from the proposed Stanester Road
Swale and from the existing irrigation channel west of Stanester Road.
These overflows would back up towards North Street.
 Properties west of North Street and south of Paramellowa Street would still
be flooded due to local catchment flows backing up from Back Pally Road
and Stanester Road towards North Street and Warialda Street.
Based on the model results and the property survey data, none of the surveyed
properties would be inundated above floor level for the 5% and 1% AEP events
under existing and post-levee conditions.
It is recommended to reduce the length of the northern levee to between Mosquito
Creek Road and North Street (i.e. not constructing the levee between North Street
and Stanester Road). This would have the effect of reducing flooding at the
properties north of Paramelowa Street (as shown in the current results) without
the added cost of constructing the levee between North Street and Stanester
Road. Note that for this shortened levee configuration, flows from the northern
catchment would overtop the existing levee west of North Street and flood the
properties to the west of North Street as per existing conditions.
9.2 Lower the height of the overflow weir and bund west of Stanester Road
Based on Contour Consulting’s design plans, it is proposed to lower the crest of the
existing private bunds west of Stanester Road and construct an overflow weir
immediately west of the Northern Levee. Based on the current design plans, the
maximum design height of the private bunds west of Stanester Road and the design
invert level of the overflow weir is 230 mAHD. The model results show that water
detained behind the Northern Levee would drain across Stanester Road into the
existing irrigation channel west of Stanester Road and then overflow to the cotton
fields to the west via the overflow weir and over the bunds. However, some water
in the irrigation channel would flow south along the channel and overflow to the
east, flooding the property east of Stanester Road.
If the currently proposed Northern Levee extent is adopted, it is recommended to
lower the invert of the overflow weir and the height of the existing bund
immediately west of the overflow weir to ground level. This would allow more
water behind the Northern Levee to flow to the west towards the cotton fields
west of Stanester Road, and potentially reduce backwater flooding at the
properties between North Street and Stanester Road.
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9.3 Mitigate flooding from the east of Pallamallawa
The model results show that flooding at the properties north of Generoi Street and
along Paramellowa Street would predominantly be caused by overflows from
Mosquito Creek Road (and Macey Street) as well as runoff from the local
catchment upstream of Macey Street (Subcatchment H on Figure 1).
To reduce overland flow flooding at the properties north of Generoi Street and
along Paramellowa Street, it is recommended to manage flooding at the corner of
Generoi Street and Macey Street. This could be done by raising the intersection of
Macey Street and Generoi Street, and providing additional cross drainage
structures beneath Generoi Street. This would direct flows draining to this
intersection to the south towards Gwydir River. Note that the impact of this on
flooding at the properties south Generoi Street should be assessed.
Alternatively, the Northern Levee could be extended along the northern side of
Mosquito Creek Road to prevent the overflows.

For and on behalf of
WRM Water & Environment Pty Ltd

Greg Roads
Director

References:

Contour
Consulting, 2011
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Appendix
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Figure 1 – XP-RAFTS model subcatchments and TUFLOW model extent
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Figure 2 – Existing conditions peak flood levels, depths and extents, 5% (1 in 20) AEP event
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Figure 3 – Existing conditions peak flood levels, depths and extents, 1% (1 in 100) AEP event
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Figure 4 – Post-levee conditions peak flood levels, depths and extents, 5% (1 in 20) AEP event
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Figure 5 – Post-levee conditions peak flood levels, depths and extents, 1% (1 in 100) AEP event
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Figure 6 – Predicted changes in peak flood levels due to the proposed Northern Levee works, 5% (1 in 20) AEP event
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Figure 7 – Predicted changes in peak flood levels due to the proposed Northern Levee works, 1% (1 in 100) AEP event
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