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Male Road — Flooding Assessment

1.

1.1

1.2

Introduction

Background

Male Road is situated in northern Caboolture adjacent to King John Creek. Properties of
Male Road which adjoin the creek are subject to regular flooding. This report has been
undertaken to assess the flooding and to identify whether there are any possible
mitigation measures to alleviate flooding in the vicinity of Male Road.

This report will assess the following with respect to flooding:

. The generalised flooding pattern at Male Road

. The impact of the Bruce Highway

. The impact of increasing / decreasing the hydraulic efficiency of King John Creek
. The impact and sensitivity to catchment development, and

. Minor local drainage issues

For the purposes of this report a “large flooding event” is of the order of a 50-yr to 100-yr
Average Recurrence Interval (ARI) event and an “extreme flooding event” is of the order
of the Probable Maximum Flood (PMF). A “large to extreme flooding event” is of the
order of a 1000-yr Average Recurrence Interval (ARI) event. A large flooding event has
an annual chance of occurrence of 1 to 2%. The PMF is statistically the largest flooding
event which could occur.

Limitations

A broad scale Tuflow 2-dimensional hydraulic model was created for the Caboolture
River (and tributaries) for Stage 1 of the ongoing Regional Flood Database (RFD)
project. This un-calibrated preliminary model was truncated and utilised to simulate both
large and extreme flooding events for the purposes of this assessment. Design
hydrology for the Stage 1 RFD modelling was only available for the 100-yr ARl and PMF
events.

As part of Stage 2 of the (RFD) project a detailed hydraulic model of King John Creek is
currently being built. At the time of writing this report, this model is yet to be completed
and thus some of the estimates in this report may be subject to change.

Smaller frequent flooding events were not simulated as part of this investigation, as the
design hydrology for these events was not available as part of the Stage 1 RFD
modelling. Also, surveyed levels of the habitable floors for the flood affected Male Road
properties were not available. Therefore, it has not been possible to ascertain the
standard of flood protection (flood immunity) with respect to habitable floor flooding for
each of the flood affected properties. However, it is not likely to alter the conclusions /
recommendations of this report.
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General Flooding Pattern at Male Road

Male Road and adjoining properties to the north are largely within the floodplain of King
John Creek and have been subject to flooding on humerous occasions in the past. King
John Creek is a major tributary of the Caboolture River and flows within private property
between Male Road and Flowers Road, upstream of the Bruce Highway. Figure 2.1
indicates the location of Male Road with respect to the creek, floodplain and Bruce
Highway. The floodplain extent is defined by the inundation extents of the PMF, as
indicated in blue.

At the Bruce Highway, the contributing catchment area of King John Creek is
approximately 19.2 km? and the upstream creek length is over 10 km. Lagoon Creek
joins King John Creek approximately 1.5 km downstream of the Bruce Highway and the
catchment area of Lagoon Creek is approximately 45 km?.

From review of the results of the Tuflow modelling the following could be ascertained:

. Upstream of the Bruce Highway in the vicinity of Male Road, the floodplain of King
John Creek (as defined by the PMF) is up to approximately 800 m wide and
inundates areas outside of Male Road and Flowers Road. These extents are based
on the most recent aerial survey circa 2009; therefore any recent topographic
changes (e.g. development south of Male Road) may not be fully reflected.

. Downstream of the Bruce Highway to the confluence with Lagoon Creek, the
flooding extent in a large flooding event (~50 to 100-yr ARI) is up to approximately
600 m wide.

e There is little difference in flood level between the downstream of the Bruce Highway
to the confluence with Lagoon Creek. This would indicate that the geometry of the
channel / floodplain at the confluence with Lagoon Creek is the limiting factor
(hydraulic control) on flood levels in this reach.

. In the flooding events modelled, the much larger flow in Lagoon Creek would appear
to be responsible for producing backwater from the confluence up to the
downstream side of the Bruce Highway.

. Upstream of the Bruce Highway there is little change in flood level for approximately
1 km upstream. The impact of the Bruce Highway is discussed further in Section 3.

. In the flooding events modelled, there is flow transfer from the Lagoon Creek
Catchment to the King John Creek Catchment upstream of the Bruce Highway.

. The detention basin serving the new development (opposite 94 Male Road) would
become significantly inundated by floodwater backing up from King John Creek in a
large flooding event.
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. It is estimated that the critical duration for the storm event which produces the
highest flood levels at Male Road is of the order of 3 to 6 hours. This will be
confirmed in the RFD Stage 2 modelling.
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3. Impact of the Bruce Highway

A hydraulic investigation was undertaken for the Bruce Highway waterway crossing of
King John Creek to ascertain whether the Bruce Highway was contributing to the flooding
of properties at Male Road. Figure 3.1 indicates the upstream face of the northbound
bridge.

Figure 3.1 — Upstream Face of the Bruce Highway Bridge

The figure indicates that there are some minor trees immediately upstream of the bridge
face. This vegetation could potentially increase the potential for blockages and as such
should be removed as part of routine maintenance by the Department of Transport and
Main Roads (DTMR).

Design drawings for the Bruce Highway construction were sourced from DTMR.
Currently, the Bruce Highway is a dual carriageway with the northbound carriageway
approximately 1.2 m higher than the southbound carriageway at the creek centreline.
The lower southbound carriageway was constructed prior to the northbound carriageway
circa 1968. The northbound carriageway was subsequently constructed circa 1980.
Both bridges are approximately the same span (~35 m); however the southbound bridge
has three sets of piers whereas the northbound has only two sets of piers. The
northbound carriageway embankment is up to 2.75 m above the ground level and the
southbound carriageway embankment is up to 1.5 m above the floodplain.
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Hydraulic modelling of the waterway crossing was undertaken using the HEC-RAS
software with boundary conditions taken from the preliminary Stage 1 RFD Tuflow model.
Modelling of the large to extreme event (~1000-yr ARI) required interpolation between
the 100-yr ARI and PMF to obtain a flow rate and downstream boundary condition and
therefore should be regarded as approximate only. Bridge details and carriageway levels
were taken from the DTMR drawings. The creek cross-section geometry was taken from
the DTMR drawings and the floodplain geometry from MBRC Airborne Laser Scanning
(ALS) data.

Results indicate that in a large flooding event (~50 to 100-yr ARI) the impact of the Bruce
Highway is to increase upstream flood levels in the order of 0.27 m. This difference is
indicated by the red and red-dashed lines in Figure 3.2. In a large to extreme flooding
event (~1000-yr ARI) this increases to approximately 0.56 m. This difference is indicated
by the blue and blue-dashed lines in Figure 3.2. This results in increases in flood level at
Male Road of the order of 0.3 m and 0.6 m respectively for these flooding events.
However, as these results are preliminary (based on un-calibrated Stage 1 RFD model)
and because of the lack of surveyed habitable floor levels, it is not possible to report with
any certainty how this increase impacts on dwelling flooding at Male Road.

DTMR are currently in the consultation phase for the upgrade of the Bruce Highway in
the vicinity of King John Creek. In correspondence with DTMR, they have indicated that
they are intending to upgrade the southbound lane in the future. However, other projects
will take precedence and these works will not be undertaken before 2019.

In the event that DTMR raised the level of the southbound carriageway to match the
northbound carriageway (and duplicated the northbound bridge); current modelling
indicates that this would reduce levels in a large flooding event (~50 to 100-yr ARI) by
0.13m. In a large to extreme flooding event (~1000-yr ARI) this would increase flood
levels by 0.03 m.

In the event that DTMR raised the level of the southbound carriageway to match the
northbound carriageway (and upgraded both bridges to say 60 m span), current
modelling indicates that this would reduce levels in a large flooding event (~50 to
100-yr ARI) by 0.24 m. In a large to extreme flooding event (~1000-yr ARI) this would
reduce flood levels by 0.49 m.

A blockage analysis for the existing bridge(s) was not undertaken for this report; however
it would be expected that flood levels at Male Road would be sensitive to any major
blockages of the Bruce Highway bridge(s). Therefore, it is important maintenance
activities are continued to ensure debris in close proximity to the bridge, such as large
dead trees are removed routinely.
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Impact of Increasing / Decreasing the
Conveyance of the Creek

An analysis was undertaken using the broad scale Tuflow hydraulic model to determine
the impact on flood levels at Male Road to increasing / decreasing the conveyance of
King John Creek in the Male Road reach. The simulation was undertaken for a large
flooding event (~50 to 100-yr ARI) to assess whether this was an effective option for
reducing flood levels at Male Road.

To simulate the increase in conveyance, the hydraulic roughness was decreased from a
Manning’s ‘n’ roughness value of 0.06 to 0.015 in the channel / floodplain. Figure 4.1
indicates the modified area, which is over 1.2 km in length and has an average width of
150 m. A Manning'’s ‘n’ value of 0.015 would be typical of rough finished concrete and is
a hypothetical scenario to demonstrate the hydraulic impact of significantly increasing the
creek conveyance.

To simulate the decrease in creek conveyance, the hydraulic roughness was increased
from a Manning’'s ‘n’ roughness value of 0.06 to 0.15 over the same modified area as
indicated in Figure 4.1. A Manning’s ‘n’ value of 0.15 would constitute extremely dense
vegetation comprising of large trees (1 m spacing), fallen trees, dense shrubs, low
branches which would be difficult and slow to walk through. This is a hypothetical
scenario as the roughness in this reach would never reach this value over this entire
width.

Table 4.1 — Impact of Creek Roughness

Change from Existing Flood Level (m)

Scenario
80 Male Road 110 Male Road 140 Male Road

Significantly Increasing Creek

Conveyance at Male Road -0.05 -0.05 -0.08

Significantly Decreasing Creek

Conveyance at Male Road 012 0.14 0.17

The results in Table 4.1 indicate that in a large flooding event (~50 to 100-yr ARI) the
impact of significantly increasing the creek capacity is very small. Therefore, a potential
flood mitigation option of increasing the creek size and removing trees from the riparian
zone of the creek / floodplain would show very limited benefit. This is expected as the
two main hydraulic controls are the (i) Bruce Highway and / or (ii) the channel / floodplain
capacity in the vicinity of the confluence with Lagoon Creek, as noted previously.

The results also indicate that in a large flooding event (~50 to 100-yr ARI) the impact of
significantly reducing the creek conveyance is to slightly increase flood levels at Male
Road. As the scenario modelled is extreme and totally hypothetical it can be deduced
from the results that flooding in Male Road is not sensitive to roughness increases in the
creek due to limited maintenance, debris accumulation, minor siltation, in the channel /
floodplain.
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5.1

5.2

Impact of Development in the
Catchment

General

It is the opinion of the residents of Male Road that recent development within the King
John Creek Catchment has resulted in more severe flooding of their properties, with
particular reference to the recent flooding events of May 2009 and January 2011. To
assess this claim an analysis of the historic rainfall and flood level records has been
undertaken. Also, hydraulic modelling has been undertaken to assess the sensitivity of
flood levels at Male Road with respect to increased impervious area within the King John
Creek and Lagoon Creek Catchments.

Increases in impervious areas such as buildings, roads, footpaths, etc through catchment
development will generally increase flood impacts within the catchment, unless
controlled. Uncontrolled development will generally increase flood discharges, flood
volumes, flood velocities, catchment response time, etc.

Development within the Moreton Bay Regional Council (Caboolture District) area is
controlled by development policy. The policy requires that the stormwater runoff rates
from newly developed areas does not exceed the pre-developed runoff rates and has
been in effect for more than 20 years. This is primarily achieved by providing storage
facilities such as detention / retention basins and also through the use of infiltration
devices to limit the discharge to the pre-developed rate. These control devices are
designed for flows up to the 100-yr ARI event in most cases. This is standard
stormwater design practice in Australia and developed countries throughout the world.

For events greater than the 100-yr ARI, there may be some uncontrolled discharges as
the capacity of stormwater attenuation devices is exceeded. However, this is not likely to
result in increased flood risk as the flood sensitivity to impervious cover declines
dramatically due to the large degree of catchment saturation in these extreme events.

Historic Flooding at Male Road

Historical flood data exists for five flooding events, of which the source and quality of this
data varies. Table 5.1 indicates the source of this data as well as an opinion as to
whether the data is suitable for the purpose of this analysis.

The available rainfall records for the April 1988 and April 1989 events are limited.
Therefore it was necessary to source the data from rainfall stations a considerable
distance from the King John Creek Catchment. There was no continuous rainfall
(pluviograph) data available at locations within the catchment or nearby during these
events. The rainfall data used in this analysis has been averaged from stations at
Samford, Ferny Hills, Caloundra, Mt Glorious, Dayboro, Margate and Landsborough and
as such could be considerably different to what the catchment experienced.

10

Male Road Flooding Report - Second Draft



Male Road — Flooding Assessment

5.2.1

Nonetheless, it was important in this analysis to at least make a coarse estimate of the
size of these two storm events.

Table 5.1 — Historic flooding data

Historic Rainfall Record Historic Flood Mark
Flooding Event Source Appropriate Source Appropriate
for Purpose for Purpose
No, but limited
April 1988 MBRC records alternative data MBRC records Yes
available
No, but limited
April 1989 MBRC records alternative data MBRC records Yes
available
February 1999 MBRC records Yes MBRC records Yes
May 2009 Floodwise Yes Resident photos Yes
database
January 2011 Floodwise Yes MBRC records Yes
database

The historic flood levels have been surveyed from debris marks after the flooding event
had passed. Therefore, they would be considered representative, but not of extreme
accuracy due to the nature of establishing the flood level from a debris mark, which may
or may not be clearly defined. MBRC did not have flood level records for the 2009 event,
so the levels were estimated from photos provided by the resident of 110 Male Road.

Some characteristics of the rainfall events are as follows:

3" to 7" April 1988

This event occurred for around 4 to 6 days with on average approximately 300 to
400 mm of rain falling in the region. The gauge readings varied from 200 to 440 mm total
rainfall depth. There doesn’t appear to be any significant rainfall events in the preceding
weeks leading up to the event. However, because of the long length of the storm event it
is likely that the catchment was very saturated when the rainfall burst that produced the
flood peak occurred.

Within the regional area, the ARI for all durations during this event was determined as
approximately 1 to 2 years. However, because this rainfall analysis is not based on any
gauges close to the catchment, the actually storm ARI on the King John Creek
Catchment could vary significantly and in this case would appear to be greater than 1 to
2 years.

11
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5.2.2

5.2.3

5.2.4

5.2.5

1 to 4™ April 1989

This event occurred for around 3 days with on average approximately 350 to 400 mm of
rain falling over the King John Creek Catchment. There appears to be significant rainfall
experienced approximately 10 days prior to the event.

Within the regional area, the 12 to 24 hour durations for this event were the most intense
with an estimated ARI of 10 years. The ARI for the critical duration was approximately 2
to 10 years. However, because this is rainfall analysis is not based on any gauges close
to the catchment, the actually storm ARI on the King John Creek Catchment could vary.

7" to 10" February 1999

This event occurred over 2.5 days with on average approximately 250 to 300 mm of rain
falling over the King John Creek Catchment. There was significant rainfall in the week
preceding the event, meaning the catchment would have been quite saturated prior to
the onset of the event.

Within the King John Creek Catchment, the most intense rainfall was over approximately
24 hours and was between 5 and 10-yr ARI. The ARI for the critical duration was
approximately 1 to 2 years.

18" to 21% May 2009

This event occurred over 2.5 to 3.5 days with on average approximately 350 to 450 mm
of rain falling over the King John Creek Catchment. The most intense rainfall which
produced the flood peak occurred on the 19" and 20" May, meaning the catchment
would have been fully saturated at the onset of this burst.

Within the Upper King John Creek Catchment, the most intense rainfall was over
approximately 24 hours and was close to a 20-yr ARI. The ARI for the critical duration
was approximately 5 years.

9" to 11™ January 2011

This event occurred over approximately 2.5 days from the 9" to the 11" January. Over
400 mm of rain fell over this period with the most intense rainfall burst which produced
the flood peak occurring on the morning of the 11" January. There was significant
rainfall in the weeks preceding the event, meaning that the catchment would have been
fully saturated prior to the storm event. Within the Upper King John Creek Catchment,
the most intense burst was over approximately 6 hours and was close to a 100-yr ARI.

12
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Table 5.2 indicates a comparison between the historic flood levels and the estimated ARI
for the storm durations shown.

Table 5.2 — Comparison between Historic Flood Level and Estimated ARI

_ Historic Flood Level (m AHD)

Location

April-88 | April-89 Feb-99 May-09 Jan-11
Pumicestone Rd Bridge - 7.29 - - 8.20
255 Pumicestone Rd 7.49 - - - -
132 Male Rd 7.18 - = - 7.50
50 Flowers Rd 7.23 - 6.94 - -
98 Flowers Rd - 7.15 - 72-725 -
80 Male Rd 7.10 7.00 6.83 7.2-7.25 7.65
Upstream Bruce Highway 7.11 6.77 6.76 - -
Downstream Bruce Highway - 6.66 - - -
RANKING 3¢ 4" 5" 2" 1

Estimated ARI (years)

Storm Duration

April-88 | April-89 Feb-99 May-09 Jan-11
3-hour lto2 2t05 <lto2 ~5 15 to 100+
6-hour lto2 5to 10 <lto2 ~5 94 to 100+
12-hour 1lto2 ~10 2t05 10t0o 20 | 31 to 100+
18-hour l1to2 ~10 5to 10 10to 20 14 to 100+
24-hour l1to2 ~10 5to 10 ~20 810 72
RANKING 5" 3¢ 4" 2 1

The surveyed flood level records rank the flooding events from most severe to least
severe as: (1) January 2011; (2) May 2009; (3) April 1988; (4) April 1989 and (5)
February 1999.

The rainfall analysis ranks the storm events from most intense to least intense with
respect to producing flooding at Male Road as: (1) January 2011; (2) May 2009; (3) April
1989; (4) February 1999 and (5) April 1988.

The only anomaly with respect to these rankings is the April 1988 event which would
appear larger than the rainfall analysis predicts (as noted previously). This is most likely
because the rainfall analysis was undertaken on regional rain gauges, rather than rain
gauges within the catchment or close by, due to limited rainfall data available.

Apart from this anomaly the results appear as expected and there is correlation between
the rainfall ARI and the flood magnitude. The January 2011 and May 2009 events

13
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5.3

comprised more intense rainfall than the previous events and therefore produced higher
flood levels at Male Road.

Flood producing rainfall is dependant on the intensity and duration relationship of the
rainfall with respect to the catchment size and response time. For example, a 20-yr
6 hour storm event has a rainfall intensity of 26.33 mm/hr and would produce 158 mm of
rainfall, whereas a 20-yr 48 hour storm event has a rainfall intensity 7.55 mm/hr and
would produce 362 mm of rainfall. Yet the 20-yr 6 hour storm would produce a much
larger flood peak at Male Road than 20-yr 48 hour event even though the total rainfall
depth is significantly less.

The total rainfall depth of different storm events cannot be compared to assess the
severity of the rainfall which produces the flooding event. Long duration storm events
over many days will only produce the most severe flooding in catchments with areas
much larger than those within the MBRC area.

In catchments such as King John Creek, a long duration storm event over many days
has the hydrologic impact of completely saturating the catchment, which has the affect of
making rural / pervious area behave similar to hardstand / impervious areas. The
severity of the flooding event is controlled by the intensity / duration relationship of the
rainfall bursts which occur within this long duration storm event.

Sensitivity to Urbanisation

The sensitivity of flood levels at Male Road with respect to increases in catchment
impervious area (development) was assessed using the Tuflow hydraulic model. Three
distinct scenarios were modelled for a 180-minute duration large flooding event (~50-yr to
100-yr), namely:

. Existing Conditions - the scenario assumes the existing degree of impervious area

for both the King John and Lagoon Creek catchments.

. King John Creek Catchment with 100% impervious area — this scenario assumes

that the Lagoon Creek Catchment is in its current condition.

. Both King John and Lagoon Creek Catchment with 100% impervious area.

Figure 5.1 indicates the location of Male Road with respect to the King John Creek and
Lagoon Creek Catchments.

Both these development scenarios are totally hypothetical and should be considered an
upper limit which would be never reached. This is because of the following reasons:

. The percentage impervious area of a fully urbanised catchment would never reach

100% due to the requirement for lawns, parks, green spaces, etc.

. These scenarios assume uncontrolled runoff from developed areas, whereas in

reality the runoff is controlled by detention basins, etc, as noted previously.

14
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Table 5.3 indicates the increase in flood level for both scenarios when compared with the

existing conditions.

Table 5.3 — Impact of Urbanisation

Increase from Existing Flood Level (m)

Catchments at 100% Impervious

Scenario
80 Male Road | 110 Male Road | 140 Male Road
King John Creek Catchment at
100% Impervious 0.15 0.16 0.16
King John Creek and Lagoon Creek 0.15 0.16 0.16

The results indicate that in a large flooding event (~50 to 100-yr ARI), with the catchment
fully impervious and allowing totally uncontrolled runoff that the increase in flood level
would only be of the order of 0.15 m at Male Road. As this catchment development is a
hypothetical upper limit (which would never occur) and the increase in flood level is not
significant, it can be deduced that flood levels at Male Road are not sensitive to
development within the catchment. The floodplain of King John Creek at Male Road is
very wide and therefore small increases in discharge result in negligible changes in flood

level.
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6.1

6.2

Local Drainage Issues

Detention Basin

The detention basin at the corner of Male Road and Elof Road drains a proportion of the
recent development in the vicinity of Male Road. As previously noted in Section 5.1,
detention basins (or similar) are required by MBRC policy to control stormwater
discharge from developed areas.

During the recent King John Creek flooding events, the residents of Male Road have
noted that the detention basin was close to overtopping (or just overtopping). It is the
opinion of the Male Road residents that the detention basin is therefore not operating as
intended and / or under capacity, which is contributing to flooding problems at Male
Road.

A detailed inspection of the detention basin and / or review of the design capacity has not
been undertaken as part of this investigation. However, MBRC has no reason to believe
there are any problems with the detention basin and would consider that it is serving its
design intent adequately. This is on the basis that the general layout and configuration of
the basin is as expected for a local catchment of this scale.

The reason the detention basin has been full of floodwater during the most recent King
John Creek flooding events is because of the floodwater backing up from the creek. The
detention basin is located within the floodplain of King John Creek so it is expected that it
would be susceptible to floodwater ingress when the flood level in the creek is very high.

Detention basins serving suburban developments are designed to control peak flows
from the local stormwater drainage catchment, as opposed to flows from the regional
creek catchment. Their storage capacity is generally not designed for the addition of
backflow from very high water levels in creeks, rivers, lakes, harbours, etc.

In the event that a large short-duration local catchment storm occurred whilst the flood
level in King John Creek was also very high, the capacity of the detention basin would
most likely be exceeded. However, this would be expected, as the probability of this
joint occurrence of a large short-duration storm (local catchment critical) and large long-
duration storm (King John Creek critical) is extremely rare and above the current design
standards for Australia. Under normal design conditions King John Creek flooding (long
duration storm) will not occur at the same time as flooding in the local catchment (short
duration storm).

Table Drain outside 118 & 126 Male Road

The table drain which traverses the frontages of 118 & 126 Male Road, drains a very
small local catchment. The drain is laid at a very flat grade and experiences ponding in
local catchment storm events.

17
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The re-construction of Male Road (including the provision of kerb and channel) would
have reduced the contributing catchment area to this table drain by intercepting the
runoff and discharging it through the underground piped drainage system for the road.
DWCP would consider the road re-construction has reduced the frequency of ponding
experienced, but may have slightly changed its location / depth.

To further reduce the ponding experienced there could be merit in re-grading the channel
and providing a concrete invert (or similar) and upgrading two driveways. However, this
may not result in a dramatic reduction in local ponding.

18
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1.

Conclusion

Properties of Male Road adjoining King John Creek are subject to regular flooding from
the creek. The predominant reason properties of Male Road are subject to regular
flooding is because they are low-lying and located within the floodplain of King John
Creek.

At the time of subdivision, it is likely that the design standards with respect to flood
planning for development were different to current practice. In the past, it was common
for flood planning levels to be based on an historical event, rather than the probabilistic
techniques used today. Similarly, at the time of subdivision, the tools / technology
available to accurately predict flood levels would have been inferior to those used today.

Figure 7.1 indicates a comparison of the contributing factors to flood risk at Male Road.
It is apparent that the largest contributing factor is the natural variance in the magnitude
of the flooding events.

Another contributing factor which increases flood risk at Male Road is the Bruce
Highway. Preliminary modelling results indicate that in a large flooding event (~50 to
100-yr ARI) the impact of the Bruce Highway is to increase upstream flood levels in the
order of 0.3 m at Male Road. In a large to extreme flooding event (~1000-yr ARI) this
increases to approximately 0.6 m at Male Road. As the calibrated Tuflow hydraulic
model of King John Creek is in the process of being completed for the RFD project, it is
not possible to report with any certainty how this increase impacts on dwelling flooding at
Male Road. Although this afflux is not ideal, it is considered to be consistent with the
standard of engineering design that prevailed at the time of the bridge construction.

A blockage analysis for the existing bridge(s) was not undertaken for this report; however
it would be expected that flood levels at Male Road would be sensitive to any major
blockages of the Bruce Highway bridge(s).

DTMR have indicated they are intending to upgrade the southbound lane in the future.
However, other projects will take precedence and these works will not be undertaken
before 2019. However, the feasibility of these works from a cost-benefit perspective
would need to be confirmed through a detailed hydraulic investigation and cost-benefit
analysis. It is possible that residents may still have flooding concerns even if the bridges
were to be upgraded.

In the event that DTMR raised the level of the southbound carriageway to match the
northbound carriageway (and duplicated the northbound bridge); current modelling
indicates that this would reduce levels in a large flooding event (~50 to 100-yr ARI) by
0.13m. In a large to extreme flooding event (~1000-yr ARI) this would increase flood
levels by 0.03 m.

In the event that DTMR raised the level of the southbound carriageway to match the
northbound carriageway (and upgraded both bridges to say 60 m span), current
modelling indicates that this would reduce levels in a large flooding event (~50 to
100-yr ARI) by 0.24 m. In a large to extreme flooding event (~1000-yr ARI) this would
reduce flood levels by 0.49 m.
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Catchment development and potential increases in stormwater runoff are controlled by
MBRC development policy. Notwithstanding, an assessment was undertaken to test the
sensitivity of the Male Road area to uncontrolled catchment development in the King
John Creek and Lagoon Creek Catchments. The results indicated that in a large flooding
event (~50 to 100-yr ARI) the Male Road area is not sensitive to uncontrolled
development, with a hypothetical 100% impervious catchment area only increasing flood
levels by 0.15 m in a large flooding event (~50 to 100-yr ARI).

20
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This was reinforced by the review of the historical flood events, where it was found that
there was no correlation with the recent catchment development and an increase in flood
peak. The increase in flood peak is a result of the storm events being of greater
magnitude than the previous years. In catchments such as King John Creek, a long
duration storm event over many days has the hydrologic impact of completely saturating
the catchment, which has the affect of making rural / pervious area behave similar to
hardstand / impervious areas. The severity of the flooding event is controlled by the
intensity / duration relationship of the rainfall bursts which occur within this long duration
storm event.

Further sensitivity testing was undertaken on the impact of increasing / decreasing the
conveyance of King John Creek in the reach adjacent to Male Road. Results indicated
that flood levels were not sensitive to increases / decreases in the creek conveyance at
Male Road and thus a potential flood mitigation option of increasing the creek size and
removing trees from the riparian zone of the creek / floodplain would show very limited
benefit and would not be feasible. The results also indicated that flood levels are not
overly sensitive to decreased creek conveyance which could occur through increased
vegetation, debris build up, minor siltation, etc.
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8.

Recommendations

Given the findings of this study it is recommended the following be undertaken:

(a) Formally advise DTMR of bridge maintenance issues (i.e. clearance of minor trees at

upstream face) and request consideration for inclusion in their maintenance
programme.

(b) The flood risk of the properties at Male Road (in term of ARI) is fully quantified once

the detailed Tuflow model for the RFD has been completed. This would also involve
simulating the full range of design events and establishing habitable floor levels for
each of the dwellings, to enable a direct comparison with the predicted flood level.

(c) Following the provision of detailed modelling results, re-visit the impacts of the Bruce
Highway Bridge(s).

(d) As part of the MBRC submission for the Bruce Highway Upgrade Project, include the
request for DTMR to give consideration to upgrading the bridges at King John Creek
to reduce flood risk.

(€)

(f)

(9)

The future zoning of these flood affected parcels should be reviewed as part of the
preparation of the MBRC Planning Scheme.

Give consideration to including the upgrade of the table drain outside 118 & 126 Male
Road as a future divisional project.

The flood affected property owners should consider utilising flood resistance and
flood resilience measures to help minimise the damage from floodwaters and greatly
reduce the timescale for recovery.

Flood Resistance - these measures are aimed at keeping water out of buildings,
or at least minimising the amount that enters by the use of barriers such as door
guards to seal entry points; the use of water proof sealants / coating; capping air-
bricks; etc.

Flood Resilience — these measures are aimed at minimising the damage when a
building is flooded, thereby facilitating the quickest possible recovery. Resilience
measures include the use of flood resistant building materials within walls / floors
and in other parts of the structure; the raising of electrical wiring above flood
levels; etc.

Other measures which could be adopted by the current or future property owners include:

Raising the dwelling to above a large design flood level.

Relocate the dwelling to higher ground. This would most likely involve building a
raised ground area to relocate the dwelling.

Flood levees and / or flood walls around the dwelling.
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1. Introduction

1.1 Background

Numerous properties within the Burpengary Creek Floodplain experienced significant
flooding in the recent 11" January 2011 storm event. Some of these properties had
flooded in previous large storm events, however for most of the newer properties this was
the first time they had experienced flooding.

The predominant areas which experienced significant flooding are outlined below and
indicated in Figure 1.1

. Lookout Place

. Hideaway Close

. Mathew Crescent

A preliminary analysis on the magnitude of the 11" January event indicated that the
Burpengary Creek event was greater than the 1 % annual chance (100-yr Average
Recurrence Interval) event and closer to a 0.1 % annual chance (1000-yr ARI) event.

The Regional Flood Database (RFD) preliminary existing flooding extents for the 1 %
annual chance (100-yr ARI) and 0.1 % annual chance (1000-yr ARI) events are
presented in Appendices A.1 and A.2 respectively.

It should be noted that design rainfall return periods are based on statistical information,
which in the case for Australia have not been updated since 1987. It is expected that
once the design rainfall data has been revised the magnitude of the event could reduce in
frequency. For example, the magnitude of a current 1 % annual chance (100-yr ARI)
design event may be revised to a 2 % annual chance (50-yr ARI) design event, etc.

1.2  Objectives

As part of the response to the 11" January flooding, Council undertook to assess the
flooding mechanism and identify any cost-effective mitigation options that could be
implemented in the short-term (2011 / 2012 financial year) to improve the standard of
flood protection to those affected properties.

The primary objective of this study is to recommend flood mitigation option(s) to increase
the standard of flood protection (flood immunity) at the affected areas.

The secondary objectives with respective to the recommended option(s) are as follows:

. To ensure the recommended option(s) does not increase flood risk in other areas.

. To ensure the recommended option(s) complies with the budgetary requirement for
the flood mitigation works.

Upper Burpengary Creek Flood Mitigation Assessment Report - Draft
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. To ensure the recommended option(s) does not adversely impact the local
stormwater drainage system.

. To ensure the recommended option(s) is consistent with Council policy / plans and
environmental legislation.

. To ensure the recommended option(s) has community acceptance.
. To identify options that could be implemented as future works.

The budget allocated to these works limits the extent of potential options to those which
offer strong economic benefit (reduction of flood damage) for minor capital investment.
For the purpose of this report, a cost-benefit analysis has not been undertaken as it is
considered excessive due to the limited budget for the proposed works.

Long-term options will be considered as part of Councils regional flood mitigation
assessments which will commence once the RFD is complete.

1.3 Methodology

The general methodology adopted for this study is as follows:

-  Assess the flooding characteristics of the area.

. Identify potential flood mitigation options that would achieve the objectives, in
particular the budgetary requirements.

. Undertake modelling to determine the hydraulic impacts of each option.

. Review the hydraulic impacts of each option with respect to the project / design
objectives (performance, budget, community acceptance, etc).

. Review design / constructability issues of each option.
. Prioritise the options for current and future works.
. Prepare concept designs and cost estimates.

. Provide Council with recommendations on the options to implement.

1.4 Hydraulic Model

The Tuflow hydraulic modelling software (version 2010-10-AA-w64) was used for this
investigation. The model used was a truncated version of that which was developed for
Stage 2 of the RFD project. The Stage 2 RFD model contains a 5 m grid and has been
verified against the observed records for the 11" January 2011 storm event from which
the results show a good correlation. The recently approved development “the Hideaway
- Stage 3" details were added to the base model to incorporate the new design levels in
this area.

Modelling for this investigation has been undertaken for the 1 % annual chance (100-yr
ARI) and 0.1 % annual chance (1000-yr ARI) events only. The results from the truncated
model show good correlation with the Stage 2 RFD model for both these events.

Upper Burpengary Creek Flood Mitigation Assessment Report - Draft



2. Lookout Place Flooding

2.1 Recent Flooding Experienced

The development in the vicinity of Lookout Place was undertaken circa 2005. Severe
flooding has not been experienced at this location since the development was completed,
which includes the significant event which occurred in May 2009. The 11" January event
inundated a number of properties including several which experienced above habitable
floor flooding.

The design of the local stormwater drainage system consists of a large high capacity
grated inlet pit to capture the major overland flow from the development and discharge it
into the creek. This high capacity inlet pit is located on the development side of the creek
embankment and would only be utilised once the capacity of the piped drainage system
capacity was exceeded.

An opening in the creek embankment was designed immediately on the downside of the
high capacity inlet pit. It appears that this opening was designed as a fail safe measure
to prevent ponding / flooding if the high capacity grated inlet pit became blocked.
Figure 2.1 indicates the high capacity pit and overland flow path through the embankment
leading to the creek. Figure 2.2 indicates the locality and major features of the area.

Figure 2.1 — High Capacity Inlet Pit and Overland Flow Path to Creek

Upper Burpengary Creek Flood Mitigation Assessment Report - Draft
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2.2

2.3

During the 11" January event, floodwater from Burpengary Creek back flowed through
this opening, as well as backing up through the piped drainage system, flooding the
adjacent properties.

Flooding Characteristics

A summary of the flooding characteristics resulting from a Burpengary Creek flooding
event is indicated below. A flood map indicating the depth of flooding at Lookout Place in
the 0.1 % Annual Chance (1000-yr ARI) event is presented in Appendix B.1.

. Properties in the vicinity of Lookout Place have a standard of flood protection (flood
immunity) greater than the 1 % annual chance (100-yr ARI) event, with respect to
flooding from Burpengary Creek. This means that a 1 % annual chance event in
Burpengary Creek would not result in flooding of properties in this vicinity.

. Flooding results for the 0.1 % annual chance (1000-yr ARI) event indicate that it was
of a similar magnitude to the 11" January event.

. The maximum depth of floodwater over the Lookout Place road surface is
approximately 1.8 m in the 0.1 % annual chance (1000-yr ARI) event. This occurs in
the vicinity of the high capacity inlet pit.

. During the 0.1 % annual chance (1000-yr ARI) event, a peak flow of between
25 m®s and 30 m%s currently enters the Lookout Place area from Burpengary
Creek. This includes flow which overtops the creek embankment as well as through
the opening and also surcharging from the piped drainage system.

. The flow through the Lookout Place area creates a secondary flow path for
Burpengary Creek, which re-joins the creek approximately 1 km further downstream.

. The presence of the opening in the creek embankment would appear to exacerbate
flooding from the creek in the vicinity of Lookout Place.

e  The greatest depth of property flooding in the 0.1 % annual chance (1000-yr ARI)
event of approximately 0.7 m occurs towards the north of Mannikin Street. Re-
profiling the grassed raised ground area at the northern end of Mannikin Street
could potentially reduce flood levels in this area. A photograph of this area is
indicated in Figure 2.3.

e The peak velocity is generally over 1 m/s within the road corridors, with the
maximum being approximately 2 m/s in an isolated location in Moorhen Court.

Flood Mitigation Objectives

Further to Section 1.2, as the properties in Lookout Place already have a standard of
protection (flood immunity) above the 1% annual chance (100-yr ARI) event, the
objective is to further minimise the flood risk by investigating whether low cost flood
mitigation option(s) could be effectively utilised.

Upper Burpengary Creek Flood Mitigation Assessment Report - Draft



Figure 2.3 — Grassed Area at Northern End of Mannikin Street

2.4 Potential Cost-effective Mitigation Options

From review of the flooding characteristics, the potential cost-effective flood mitigation
option(s) which would increase the standard of flood protection in the Lookout Place area
are as outlined below. The design sketches for some of these options are provided in
Appendix B.2 for reference.

(@) Block off the opening in the creek embankment by filling with an earth material to
the level of the adjoining banks.

(b) Reconfigure the high capacity grated inlet pit to minimise potential blockage from
debris.

(c) Re-grade the grassed area at the northern end of Mannikin Street from the kerb to
the open drain to provide a more efficient route for conveyance of overland flow.

(d) Provide a flap (non-return) valve on the piped drainage system to minimise back
flow from Burpengary Creek. The flap valve would prevent the majority of the flow
from Burpengary Creek from backing up the piped drainage system.

(e) Providing a small opening (450 mm diameter) through the blocked off
embankment to allow overland flow from the local catchment to enter the creek,
should the high capacity inlet become blocked and surcharge.

Upper Burpengary Creek Flood Mitigation Assessment Report - Draft
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(f) Creating a small 40 m long low height berm (< 0.15 m high) adjacent the open
drain at 129 Facer Road to mitigate any flood level increases from the Lookout
Place works.

These options have been grouped into Option L1 and Option L2 for the purposes of
identifying potential mitigation solutions.

. Option L1 comprises of (a), (b), (c) and (f), and
. Option L2 comprises of (a), (b), (c), (d), (e) and (f).

The major difference between the two being that Option L2 comprises a flapped valve on
the Lookout Place drainage system and Option L1 does not.

Hydraulic Impacts of Flood Mitigation Options

Option L1

Modelling of Option L1 was undertaken to determine the flooding impacts. As there
would be negligible impacts for the 1 % annual chance (100-yr ARI) event, the modelling
was only undertaken for the 0.1 % annual chance (1000-yr ARI) event.

The resultant flood depth map is presented in Appendix B.1 along with the flood impact
map. The flood impact map indicates the change in flood level (flood afflux) as a result of
the option with respect to the existing greater Burpengary Creek system. Flood impacts
less than 0.05 m are not described as it is considered outside the accuracy limits for this
model.

The general impacts of this option are as follows:

. In the 1 % annual chance (100-yr ARI) event there are negligible changes in flood
level as this event is not affected by works at Lookout Place.

. In the 0.1 % annual chance (1000-yr ARI) event there is a significant reduction (up
to 0.4 m) in flood level throughout Lookout Place.

. In the 0.1 % annual chance (1000-yr ARI) event there are increases in flood level
along Burpengary Creek of up to 0.09 m. The flood level increases level taper out to
zero at approximately 1.2 km downstream and 0.6 km upstream of Lookout Place.
These increases do not appear to be exacerbating existing above habitable floor
property flooding.

. In the 0.1 % annual chance (1000-yr ARI) event there are increases in flood level at
Facer Road of up to 0.06 m, however these increases do not appear to be
exacerbating existing above habitable floor property flooding and can be offset.

In a flooding event with an annual chance of between 1 % and 0.1 % (100-yr to 1000-yr
ARI), the resultant flood depth map is also shown in Appendix B.1. The results indicate
that up until the creek bank is overtopped (~23.5 m AHD) there would be a significant
improvement in the standard of protection (flood immunity) with no dwellings experiencing

8
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gr0L3|nd floor flooding. The maximum flow within the road corridor would be of the order of
5 m?/s.

During the 0.1 % annual chance (1000-yr ARI) event, the creek embankment would be
overtopped and flooding would occur in the Lookout Place area. However, the severity of
flooding would be less than currently experienced.

Option L2

Modelling of Option L2 was undertaken to determine the flooding impacts. As there
would be negligible impacts for the 1 % annual chance (100-yr ARI) event, the modelling
was only undertaken for the 0.1 % annual chance (1000-yr ARI) event.

The resultant flood depth map is presented in Appendix B.1 along with the flood impact
map. The flood impact map indicates the change in flood level (flood afflux) as a result of
the option with respect to the existing greater Burpengary Creek system.

The general impacts of this option are as follows:

. In the 1 % annual chance (100-yr ARI) event there are negligible changes in flood
level as this event is not affected by works at Lookout Place.

. In the 0.1 % annual chance (1000-yr ARI) event there is a significant reduction (up
to 0.5 m) in flood level throughout Lookout Place.

. In the 0.1 % annual chance (1000-yr ARI) event there are increases in flood level
along Burpengary Creek of up to 0.1 m. The flood level increases level taper out to
zero at approximately 1.2 km downstream and 0.6 km upstream of Lookout Place.
These increases do not appear to be exacerbating existing above habitable floor
property flooding.

. In the 0.1 % annual chance (1000-yr ARI) event there are increases in flood level at
Facer Road of up to 0.07 m, however these increases do not appear to be
exacerbating existing above habitable floor property flooding and can be offset.

In a flooding event with an annual chance of between 1% and 0.1 % (100-yr to
1000-yr ARI), the resultant flood depth map is also shown in Appendix B.1. The results
indicate that up until the creek bank is overtopped (~23.5 m AHD) there would be a
significant improvement in the standard of protection (flood immunity) with no properties
experigncing flooding. The maximum flow within the road corridor would be of the order
of 2m/s.

During the 0.1 % annual chance (1000-yr ARI) event, the creek embankment would be
overtopped and flooding would occur in the Lookout Place area. However, the severity of
flooding would be less than currently experienced.

When compared with Option L1, Option L2 would appear to provide the better flood
mitigation solution, although this option slightly increases flood levels external to Lookout
Place compared to Option L1. The most significant improvement in the standard of
protection from Option L2 compared with Option L1 is for flooding events which remain
in-channel and do not overtop the creek bank into Lookout Place.

Upper Burpengary Creek Flood Mitigation Assessment Report - Draft
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3.1

3.2

Hideaway Close Flooding

Recent Flooding Experienced

The development in the vicinity of Hideaway Close was undertaken around the same time
as in Lookout Place. Severe flooding had not been experienced here since the
development was completed, which includes the significant event which occurred in May
2009. Figure 3.1 indicates the locality and major features of the area.

During the 11™ January event a number of dwellings experienced above ground floor
flooding, which resulted from Burpengary Creek overtopping its banks and flooding the
adjacent properties. In this event, floodwater was known to have overtopped the creek
banks along the vast majority of the frontage with the Hideaway Close development.

Flooding Characteristics

A summary of the flooding characteristics resulting from a Burpengary Creek flooding
event is indicated below. A flood map indicating the depth of flooding at Hideaway Close
in the 0.1 % Annual Chance (1000-yr ARI) event is presented in Appendix C.1.

. Properties in the vicinity of Hideaway Close have a standard of flood protection
(flood immunity) greater than the 1% annual chance (100-yr ARI) event, with
respect to flooding from Burpengary Creek. This means that a 1 % annual chance
event in Burpengary Creek would not result in flooding of properties in this vicinity.

. Flooding results for the 0.1 % annual chance (1000-yr ARI) event indicate that it was
of a similar magnitude to the 11™ January event.

. The maximum depth of floodwater over the Hideaway Close road surface is
approximately 0.6 m in the 0.1 % annual chance (1000-yr ARI) event.

. During the 0.1 % annual chance (1000-yr ARI) event, a secondary flow path
develops to the south of the development. This flow path conveys a peak flow of
approximately 30 m?s.

. The peak velocity is generally less than 1 m/s within the road corridors, with the
maximum being approximately 2 m/s in an isolated location on Hideaway Close.

10
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3.3

3.4

3.5

Flood Mitigation Objectives

Further to Section 1.2, as the properties in Hideaway Close already have a standard of
protection (flood immunity) above the 1% annual chance (100-yr ARI) event, the
objective is to further minimise the flood risk by investigating whether low cost flood
mitigation option(s) could be effectively utilised.

Potential Cost-effective Mitigation Options

From review of the flooding characteristics, potential cost-effective flood mitigation
option(s) which would increase the standard of flood protection in the Hideaway Close
area are as outlined below. The design sketch for Option H1 is provided in Appendix C.2
for reference.

e Option H1 - Provide a low height levee (< 1 m high) along the creek frontage to
prevent the 0.1 % annual chance (1000-yr ARI) flooding event from entering
Hideaway Close. This would involve blocking of the secondary flow path which
develops in large events south of Hideaway Close.

e Option H2 - as per Option H1, but not blocking off the secondary flow path.

At Hideaway Close, there is limited potential to divert flows away from the main channel
with the limited budget available for the works. Similarly, the provision of upstream
storage would clearly exceed the limited budget available. Increasing the capacity of the
channel would lower flood levels, however there would be most likely considerable
environmental impacts and costs associated with excavating in the creek. Any of these
works would require a more detailed cost-benefit / flood damages study to justify their
implementation.

Hydraulic Impacts of Flood Mitigation Options

Modelling of the Hideaway Close options was undertaken to determine the flooding
impacts. As there would be negligible impacts for the 1 % annual chance (100-yr ARI)
event, the modelling was only undertaken for the 0.1 % annual chance (1000-yr ARI)
event.

The scenarios modelled included the following:

e OptionsH1 + L1
. Options H1 + L2
. Options H2 + L1
e  Options H2 + L2
All options result in negligible flooding at Hideaway Close as the levee systems prevent

flood ingress. The resultant flood impact maps are presented in Appendix C.1 and
indicate the change in flood level (flood afflux) as a result of the option with respect to the

12
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existing greater Burpengary Creek system. Flood impacts less than 0.05m are not
described as it is considered outside the accuracy limits for this model.

The general impacts are as follows:

e The flooding impacts at Hideaway Close are localised such that they are
independent of the Lookout Place impacts.

. In the 1 % annual chance (100-yr ARI) event there are negligible changes in flood
level as this event it not affected by works at Hideaway Close.

. In the 0.1 % annual chance (1000-yr ARI) event there is a significant reduction (up
to 0.7 m) in flood level throughout Hideaway Close for all options.

. In the 0.1 % annual chance (1000-yr ARI) event the maximum increase in flood level
in the Mathew Crescent area is as follows:

= Options H1 +L1=0.06 m
= Options H1 + L2 =0.06 m
= Options H2 + L1 = less than 0.05 m (model tolerance)
= Options H2 + L2 = less than 0.05 m (model tolerance)

. In the 0.1 % annual chance (1000-yr ARI) event, the H2 options result in new
flooding of two properties immediately south of Hideaway Close. In the H1 options
these properties are flood free.

. In the 0.1 % annual chance (1000-yr ARI) event, the access road to the Hideaway
Close development in inundated by up to 0.4 m in the H2 options, meaning the
development would be totally isolated by flood waters. In the H1 options this access
road is flood free.

. In the 0.1 % annual chance (1000-yr ARI) event, all options result in a reduction of
flood level in Burpengary Creek downstream of Hideaway Close. This reduction is
greatest in the H1 options

The more appropriate flood mitigation option at Hideaway Close would appear to be
Option H1, as it does not create new flooding and also provides flood free access to
Hideaway Close in the 0.1 % annual chance (1000-yr ARI) event.

Option H1 increases flood levels in the Mathew Crescent area more than resulting from
Option H2. However, this afflux can be reduced, as discussed further in Section 4.

Impact of the Footbridge

Modelling was undertaken to assess the hydraulic impact of the footbridge which spans
Burpengary Creek and provides pedestrian access to Hideaway Close from the north.
The assessment was undertaken for the 1 % annual chance (100-yr ARI) and 0.1 %
annual chance (1000-yr ARI) events. In the 1 % annual chance (100-yr ARI) event the
flood level reaches approximately the soffit of the bridge. In the 0.1 % annual chance
(1000-yr ARI) event the flood level reaches approximately midway up the bridge beams,
but does not over top the bridge.

13
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To assess the impacts, the footbridge was removed from the Tuflow model and the flood
level results compared with the existing model (with the footbridge included). The results
indicate that the impact of the footbridge is negligible in both the 1 % annual chance
(100-yr ARI) and 0.1 % annual chance (1000-yr ARI) events.

To confirm that Tuflow was modelling the bridge structure accurately, a comparison was
undertaken using the HEC-RAS hydraulic model. The results indicate a good correlation
between the two models. Figure 3.2 indicates the cross-section through the bridge
structure, viewed in the downstream direction as modelled in HEC-RAS. All bridge
dimensions were obtained from field survey undertaken for the RFD.

RS=12.5 Upstream (Bridge)

Legend

Ground
)

Bank Sta

| 4

Elevation (m)
5

1 T T T T T
-30 20 10 0 10 20 30

Station (m)

Figure 3.2 — Hideaway Close Footbridge (HEC-RAS representation)
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4.

4.1

4.2

Mathew Crescent Flooding

Recent Flooding Experienced

The development in the vicinity of Mathew Crescent is largely rural residential and was
constructed prior to Lookout Place and Hideaway Close. Flooding of properties is
experienced regularly as development is located on low-lying land within the floodplain.
The Burpengary Creek floodplain is wide and flat at this location, with extents of up to
1 km wide.

In the 11™ January event a number of properties experienced above ground floor
flooding, which resulted from Burpengary Creek overtopping its banks and a significant
guantity of floodwater spilling out onto the floodplain and into developed areas.

Flooding Characteristics

A summary of the flooding characteristics resulting from a Burpengary Creek flooding
event is indicated below. Flood maps indicating the depth of flooding in the vicinity of
Mathew Crescent for both the 1 % annual chance (100-yr ARI) and 0.1 % annual chance
(1000-yr ARI) events are presented in Appendix D.1. Figure 4.1 indicates the locality and
major features of the area.

. Numerous properties in the vicinity of Mathew Crescent have a standard of flood
protection (flood immunity) less than the 1 % annual chance (100-yr ARI) event, with
respect to flooding from Burpengary Creek. This means that a 1 % annual chance
event in Burpengary Creek would result in flooding of a number of properties in this
vicinity. Smaller flooding events were not simulated as part of this assessment.

e The floodplain is significantly wider at Mathew Crescent when compared with
Lookout Place and Hideaway Close; with extents up to 1 km wide.

e  The “Downstream Drain” appears to contribute to the flooding of properties situated
to the north of Mathew Crescent from Burpengary Creek. The peak flow in the
Downstream Drain is approximately 13 m®/s in the 1 % annual chance (100-yr ARI);
which represents approximately 6 % of the total flow in Burpengary Creek at
Hideaway Close. The peak flow in the Downstream Drain is approximately 21 m®/s
in the 0.1 % annual chance (1000-yr ARI); which represents approximately 7 % of
the total flow in Burpengary Creek at Hideaway Close.

e There is a large secondary overland flow path from which breakouts from north of
the main creek channel at Hideaway Close and flows to the northern extent of
Mathew Crescent. This overland flow path joins a minor tributary of the creek, which
crosses Mathew Crescent towards the north-eastern extent. In the 1 % (100-yr ARI)
annual chance event the peak flow within this flow path is approximately 16 m%/s;
which represents approximately 7 % of the total flow in Burpengary Creek at
Hideaway Close. In the 0.1 % (1000-yr ARI) annual chance event the peak flow
within this flow path is approximately 103 m®/s; which represents approximately
35 % of the total flow in Burpengary Creek at Hideaway Close.
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4.3

4.4

. Mathew Crescent roadway is flooded at two locations in the 1 % annual chance
(100-yr ARI) event and completely inundated along its entire length in the 0.1 %
annual chance (1000-yr ARI) event.

Flood Mitigation Objectives

Further to Section 1.2, as the properties in Mathew Crescent generally have a standard of
protection (flood immunity) below the 1 % annual chance (100-yr ARI) event. The
objective is to raise the standard of protection to the 1 % annual chance (100-yr ARI)
event, if possible, by investigating whether low cost flood mitigation option(s) could be
effectively utilised.

Potential Cost-effective Mitigation Options

From review of the flooding characteristics, potential cost-effective flood mitigation
option(s) which would increase the standard of flood protection (flood immunity) in the
Mathew Crescent area are as outlined below:

e Option M1 - block the Downstream Drain, allowing flow in one direction only. Local
catchment stormwater flows would be able to drain into the creek, however in a large
Burpengary Creek flooding event flow would be prevented from flowing towards the
Mathew Crescent area. Large culverts with flapped valves on the outlets would be
utilised to achieve this purpose. The crest of the embankment crossing the drain
would be approximately 18.1 m AHD, which represents the 1% annual chance
(100-yr ARI) flood level plus 0.3 m freeboard. At this level the 0.1 % annual chance
(1000-yr ARI) would also be prevented from flowing into the Downstream Drain from
Burpengary Creek. The design sketch for this option (Option M1) is provided in
Appendix D.2 for reference.

e Option M2 - as per Option M1 with the addition of a low-height levee across the creek
from Hideaway Close to prevent breakout flows in the 1 % annual chance (100-yr
ARI) event. The levee required would be approximately 200 m long and would be
generally less than 1 m high, with 0.3 m freeboard. This option would require land
acquisition / easements required, however is provided for the purposes of a more
complete flood mitigation solution.

Council is also investigating local drainage improvements in the vicinity of the intersection
of Rowley Road and Hauton Road. These improvement works will be considered in
conjunction with Options M1 and M2 but are not included as part of this report as the
flooding issue is with respect to local catchment drainage rather than from Burpengary
Creek.
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4.5 Hydraulic Impacts of Flood Mitigation Options

Modelling of the Mathew Crescent options was undertaken to determine the flooding
impacts. Modelling was undertaken for the 1 % annual chance (100-yr ARI) and 0.1 %
annual chance (1000-yr ARI) events for the following scenarios:

e  Options M1 + H1 + L2
. Options M2 + H1 + L2

The resultant flood depth maps are presented in Appendix D.1 along with the flood
impact maps. The flood impact maps indicate the change in flood level (flood afflux) as a
result of the option with respect to the existing greater Burpengary Creek system. Flood
impacts less than 0.05 m are not described as it is considered outside the accuracy limits
for this model.

The general impacts are as outlined below and indicated in Table 4.1. It should be noted
that the impacts in the 0.1 % annual chance (1000-yr ARI) event are also a result of the
Hideaway Close (Option H1) works.

Table 4.1 — Mathew Crescent Flood Afflux

Average Flood Afflux (m)
1 % Annual Chance 0.1 % Annual Chance
Location (100-yr ARI) (1000-yr ARI)
Option Option Option Option
M1+H1+L2 M2+H1+L2 M1+H1+L2 M2+H1+L2
Mathew Crescent (North) -0.17 -0.25 - -
Mathew Crescent (South) - - - -
Mathew Crescent (South-west) 0.06 -0.12 0.06 -

Note: Less than 0.05 m (model tolerance) has not been indicated

. In the 1 % annual chance (100-yr ARI) event, Option M1 reduces flood levels in
North area quite significantly. However, in the South and South-west areas the
flood level increases slightly.

. In the 0.1 % annual chance (1000-yr ARI) event, Option M1 there is no change to
flood levels in the North and South areas. However, in the South-west area the
flood level increases slightly.

. Option M2 provides Mathew Crescent (North) and Mathew Crescent (South-west)
with a 1 % annual chance (100-yr ARI) standard of protection (flood immunity).

. In the 1 % annual chance (100-yr ARI) event, Option M2 prevents flooding in the
North and South-west areas. However, in the South area the flood level increases
slightly.
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4.6

4.7

4.8

4.8.1

. In the 0.1 % annual chance (1000-yr ARI) event, Option M2 slightly reduces flood

levels in the North area. In the South area there is no change in flood level and in
the South-west area there is a slight increase.

Impact of the Weir at Mathew Crescent

Modelling was undertaken to assess the hydraulic impacts of the concrete weir, just
upstream of Mathew Crescent at the north-eastern extent. The assessment was
undertaken for the 1% annual chance (100-yr ARI) and 0.1 % annual chance
(1000-yr ARI) events. The weir was removed from the model (the creek bathymetry
adjusted accordingly) and the flood level results compared with the existing model.

The resultant flood impact maps are presented in Appendix E. These maps indicate the
change in flood level (flood afflux) with respect to the existing greater Burpengary Creek
system.

The results indicate that the removal of the weir lowers upstream flood levels in both the
events modelled. In the 0.1 % annual chance (1000-yr ARI) event the reduction in flood
level is more significant than in the 1 % annual chance (100-yr ARI) event. In the 1 %
annual chance event (100-yr ARI) the reductions are quite localised and the reduction of
property flooding is minimal. However, in the 0.1 % annual chance (1000-yr ARI) event
the average reduction in flood level is of the order of 0.15m in the Mathew Crescent
(North) area.

Impact of Burpengary Equestrian Centre Access Road

An assessment was undertaken as to the impacts of the Equestrian Centre road access
in the 1 % annual chance (100-yr ARI) event and 0.1 % annual chance (1000-yr ARI)
events. The access road crosses the tributary of Burpengary Creek approximately
400 m downstream of the weir (discussed in Section 4.6) and is situated in the wider
Burpengary Creek floodplain.

In these events the dominant flow at the waterway crossing is from Burpengary Creek
(rather than the tributary), meaning that the hydraulic gradient is very flat and the
dominant flow direction is approximately parallel to the road alignment. In conjunction
with this, the waterway crossing is quite submerged in both these events, with the depth
of flow over the road being greater than 3 metres. This results in a very small proportion
of the total flow area being obstructed by the structure, resulting in negligible increase to
the flood level.

Impact of Development in the Narangba Valley

General

Development in the Narangba Valley has increased steadily over the last decade.
Increases in impervious areas such as buildings, roads, footpaths, etc through catchment
development will generally increase flood impacts within the catchment, unless
controlled. Uncontrolled development will generally increase flood discharges, flood
volumes, flood velocities, catchment response time, etc.
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4.8.2

Development within the Moreton Bay Regional Council (Caboolture District) area is
controlled by development policy. The policy requires that the stormwater runoff rates
from newly developed areas do not exceed the pre-developed runoff rates and has been
in effect for more than 20 years. This is primarily achieved by providing storage facilities
such as detention / retention basins and also through the use of infiltration devices to limit
the discharge to the pre-developed rate. These control devices are designed for flows up
to the 1 % annual chance (100-yr ARI) event in most cases. For events greater than the
1 % annual chance (100-yr ARI) there will be some uncontrolled discharge which may
result in a higher flood discharge and flood volume than the pre-developed runoff. This is
standard stormwater design practice in Australia and developed countries throughout the
world.

In some instances, uncontrolled discharges (i.e. no detention / attenuation) from smaller
catchments in lower areas of the greater catchment can be favourable through passing
the flow rapidly before the peak of the greater catchment hydrograph arrives, reducing
the potential for amplification of the flood peaks.

Figure 4.2 indicates the Narangba Valley area (Young Creek Catchment) and the larger
Burpengary Creek Catchment. The catchment area of Young Creek is approximately
6.7 km? whereas the total catchment area to the downstream side of Mathew Crescent is
approximately 29.2 km?, which is significantly larger.

Flood Risk Impacts

Three scenarios were modelled to assess whether development of the Narangba Valley
area has contributed to increased flood risk, namely:

e Scenario 1 — Narangba Valley completely rural (100 % pervious)
e Scenario 2 — Narangba Valley 50 % impervious

e Scenario 3 — Narangba Valley 100 % impervious

The areas of Lookout Place and Hideaway Close are outside of Young Creek Catchment,
so they are not influenced by any potential flow increases due to development in the
Narangba Valley. At Mathew Crescent (south-west and north areas), the flooding is a
result of breakout flows from Burpengary Creek in the vicinity of Hideaway Close,
consequently these areas are also independent of development in the Narangba Valley
Catchment area.

The Mathew Crescent (south area) is downstream of the Young Creek confluence and
therefore would receive flows from the Narangba Valley area. However, the dominant
mechanism for flooding at this location would be the significantly larger upstream
catchment of Burpengary Creek. The results indicate that increased uncontrolled
development slightly reduces the flood risk. Conversely, if the Young Creek Catchment
was fully pervious the flood risk would slightly increase.

It may be counter intuitive to those without a firm grasp of hydrologic processes that
increasing development could reduce flood levels. Increased development will generally
increase flood discharges, flood volumes, flood velocities, catchment response time, etc,
suggesting that flood levels would also increase. However, each situation is different and
depends upon a number of issues including the catchment size; catchment shape;
existing land use and development; proposed land use and development; rainfall
characteristics; etc.
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As Young Creek Catchment is much smaller, the peak flow from this catchment would
have passed the Mathew Crescent (south) / Rowley Road area before the larger peak
from the upstream Burpengary Creek Catchment has arrived. As a result, the peak flow
from the Young Creek Catchment does not influence flooding at this location. The
recession limb of the Young Creek Catchment hydrograph has the most influence on
flooding because of this timing difference. The greatest influence on the recession limb is
the degree of pervious area. As the increased development scenarios have less pervious
area than the fully pervious scenario, the resultant impact is a lower recession limb and
hence lower flow in Burpengary Creek.
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Further Work

As additional funds are made available, there would be potential to increase the standard
of flood protection (flood immunity) in the study area. Currently, properties in both
Lookout Place and Hideaway Close have quite a high standard of protection, whereas
properties in Mathew Crescent have a standard of protection less than the 1 % annual
chance (100-yr ARI) event.

Works which could potentially increase the standard of protection (flood immunity) at
Mathew Crescent would include:

Further levee works to Burpengary Creek. This would involve the construction of
levees to the northern embankment of Burpengary Creek to prevent breakout flows
into Mathew Crescent.

Removal of the weir and upgrade of the culvert at Mathew Crescent. This would
involve removing the existing concrete weir; upgrading the Mathew Crescent culvert
crossing immediately downstream and associated channel works.

A high capacity floodway to convey the 0.1 % annual chance (1000-yr ARI) event.
This floodway would follow the approximate route of the secondary flow path
through Mathew Crescent.

A large upstream detention basin (or similar) in the un-developed catchment
upstream of Oakey Flat Road.

A detailed analysis would need to be undertaken in conjunction with the selection of any
potential long-term flood mitigation options. The appraisal of all potential long-term options
would need to be undertaken in conjunction with a detailed cost-benefit analysis to justify
the capital expenditure. The cost-benefit ratio would need to be sufficiently robust to
ensure that the works provide strong economic benefit in reducing flood damages.
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6. Recommendations

The assessment undertaken as part of this study has determined that there are potential
cost-effective flood mitigation options that could be implemented to increase the standard
of protection (flood immunity) to properties along Burpengary Creek. These options are
considered feasible within the context of the modelling limitations.

These options include those listed below, which are also shown in Figure 6.1.

(a) Lookout Place — Option L2

Block off the opening in the creek embankment by filling with an earth material
to the level of the adjoining banks.

Reconfigure the high capacity grated inlet pit to minimise potential blockage
from debris.

Provide a flap (non-return) valve on the piped drainage system to minimise back
flow from Burpengary Creek. The flap valve would prevent the majority of the
flow from Burpengary Creek from backing up the piped drainage system.

Providing a small opening (450 mm diameter) through the blocked off
embankment to allow overland flow from the local catchment to enter the creek,
should the high capacity inlet become blocked and surcharge.

Re-grade the grassed area at the northern end of Mannikin Street from the kerb
to the open drain to provide a more efficient route for conveyance of overland
flow.

Creating a small 40 m long low height berm (< 0.15 m high) adjacent the open
drain at 129 Facer Road to mitigate any flood level increases from the Lookout
Place works.

(b) Hideaway Close - Option H1

Provide a low height levee (< 1 m high) along the creek frontage to prevent the
0.1 % annual chance (1000-yr ARI) flooding event from entering Hideaway
Close. This would involve blocking of the secondary flow path which develops
in large events south of Hideaway Close.

(c) Mathew Crescent - Option M2

Block the Downstream Drain, allowing flow in one direction only. Large culverts
with flapped valves on the outlets would be utilised to achieve this purpose.

Provide a 200 m low-height levee across the creek from Hideaway Close. The
exact route and extent of the levee will be determined once detailed survey has
been undertaken.
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Figure 6.1 - Recommended Options




Some of the recommendations will result in minor increases in flood level (less than
0.05m) at other locations. These minor increases are considered outside the model
tolerance.

If a further increase to the standard of protection is required, then the following should be
investigated in more detail as potential long term options:

. Further levee works to Burpengary Creek to prevent breakout flows into Mathew
Crescent.

. Removal of the weir and upgrade of the culvert at Mathew Crescent.

< A high capacity floodway which follows the approximate route of the secondary flow
path through Mathew Crescent.

e Alarge upstream detention basin in the un-developed catchment upstream of Oakey
Flat Road.
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Appendix A.2 - Existing Flooding Extents
0.1 % Annual Chance
(1000-yr ARI) Event
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Appendix B.1 - Lookout Place, Flood Impact
Mapping of Options
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0.1% Annual Chance Event
Existing Flood Depths (No Mitigation)




Between 1% to 0.1% Annual Chance Event
Flood Depths (with Option L1 Mitigation)




0.1% Annual Chance Event
Flood Depths (with Option L1 Mitigation)




Between 1% to 0.1% Annual Chance Event
Flood Depths (with Option L2 Mitigation)




0.1% Annual Chance Event
Flood Depths (with Option L2 Mitigation)




0.1% Annual Chance Event
Flood Afflux (with Option L1 Mitigation)




0.1% Annual Chance Event
Flood Afflux (with Option L2 Mitigation)
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0.1% Annual Chance Event
Existing Flood Depths (No Mitigation)




0.1% Annual Chance Event
Flood Afflux (Option L1+H1 Mitigation)




0.1% Annual Chance Event
Flood Afflux (Option L1+H2 Mitigation)




0.1% Annual Chance Event
Flood Afflux (Option L2+H1 Mitigation)




0.1% Annual Chance Event
Flood Afflux (Option L2+H2 Mitigation)
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Impact Mapping of Options
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1% Annual Chance Event
Flood Depths (with Option L2+H1+M1 Mitigation)




0.1% Annual Chance Event
Flood Depths (with Option L2+H1+M1 Mitigation)




1% Annual Chance Event
Flood Depths (with Option L2+H1+M2 Mitigation)




0.1% Annual Chance Event
Flood Depths (with Option L2+H1+M2 Mitigation)




1% Annual Chance Event
Flood Afflux (Option L2+H1+M1 Mitigation)




0.1% Annual Chance Event
Flood Afflux (Option L2+H1+M1 Mitigation)




1% Annual Chance Event
Flood Afflux (Option L2+H1+M2 Mitigation)




0.1% Annual Chance Event
Flood Afflux (Option L2+H1+M2 Mitigation)




1% Annual Chance Event
Flood Depths (with Option L2+H1+M2 Mitigation)




0.1% Annual Chance Event
Flood Depths (with Option L2+H1+M2 Mitigation)
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Appendix E — Impact of the Weir at Mathew
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1% Annual Chance Event
Flood Afflux (Weir at Mathew Crescent Removed)




0.1% Annual Chance Event
Flood Afflux (Weir at Mathew Crescent Removed)






