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A low tidal level of 0.5 mAHD as a tailwater level, would produce the peak velocities necessary for
assessment of the revetment design. SMEC (2003) specified tailwater levels as the nearshore still
water levels for the Pacific Ocean, taking into account:

e  storm surge;
* high tide ; and

» future sea level rises due to greenhouse effects.

7.0 MODELLING RESULTS

7.1 PEAK FLOOD LEVELS - 1:100 YEAR RAINFALL EVENT

A range of storm durations were simulated to determine the critical storm duration from the
upstream catchment (i.e. the storm duration that produced the peak flow from the 1:100 year ARI
rainfall event). It has been assumed conservatively within the model that the peak flow from the
1:100 year ARI rainfall event occurs at the same time as the moderate wave height peak tailwater
level provided by SMEC (2003). The simulated peak flows measured at the outfall to the
Arrawarra Creek and Yarrawarra Creek confluence are presented in Table 7.1.

Table 7.1 - Storm Durations and Flows for the 1:100 year ARI Rainfall Event

Storm Duration (hours) 2 3 6 9 12
Peak Flow (m%/s) — Tailwater | 75.6 78.1 79.8 86.6 79
Level 2.85 mAHD

From Table 7.1 it can be seen that the peak flow from the 1:100 year ARI rainfall event at the
outfall to the confluence was 86.6 m’/s for a critical storm duration of 9 hours. During this event,
the peak flow is approximately 70.5 m’/s in Arrawarra Creek and approximately 18.5 m’/s in
Yarrawarra Creek. The difference between the addition of these two flows to the total peak flow is
due to the timing of the peak flows from each creek.

To determine the potential peak water level adjacent to the site during a 1:100 year ARI rainfall

event, a tailwater level of 2.85 mAHD as modelled by SMEC (2003) was used. The results of this
simulation are shown below in Table 7.2.

Table 7.2 - Model Results from XP-STORM for Moderate Wave Event

Peak Flood .
Section Description of Location Level Peak(lzj‘:l)omty
(m AHD)
SEC2 Arrawarra Creck — southern 2.87 0.27
site boundary
SEC 6 Arrawarra Creck — midway 2.86 0.31
between southern site
boundary and confluence
SEC 18 Yarrawarra Creek — western 2.87 0.16
site boundary
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Table 7.2 - Model Results from XP-STORM for Moderate Wave Event (cont)

. Peak Flood .
Section Description of Location Level Pea];}:;l; city
(m AHD)
SEC 19 Yarrawarra Creek — midway 2.86 0.20
between western sife
boundary and confluence
ORTHOSEC | Outfall to Pacific Ocean 2.85 0.33
downstream of confluence

Table 7.2 indicates that the peak flood levels are very flat over the site as a result of backwater
effects from the high tailwater level. Peak velocities are low due to the resistance to outflow from
the high tailwater level.

To assess the sensitivity of the tailwater level, peak flood levels at the site were modelled using
peak discharges from a 1:100 year ARI rainfall event and the maximum tailwater level from a
1:100 year ocean storm event of 3.0 mAHD (SMEC 2003). The model results for this simulation
are shown in Table 7.3.

Table 7.3 - Model Results from XP-STORM for the Maximum Wave Event

Peak Flood .
Section Description of Location Level Peal};rj‘;l; city
(m AHD)
SEC2 Arrawarra Creek — 3.02 0.25
southern gite boundary
SEC 6 Arrawarra Creek — midway 3.01 0.29
between southern site
boundary and confluence
SEC 18 Yarrawarra Creek 3.02 0.15
westemn site boundary
SEC 19 Yarrawarra Creek — 3.01 0.18
midway between western
site boundary and
confluence
ORTHOSEC | Outfall to Pacific Ocean 3.00 0.31
downstream of confluence

These resulis for Table 7.2 and Table 7.3 indicate that the tailwater level determined by SMEC
(2003) dictates the peak flood levels for the site. The modelling results indicate that the peak flood
levels for the site occur in conjunction with the maximum wave event and these levels have been
plotted in Figures 5 and 6.

Peak velocities from Table 7.2 and Table 7.3 for both scenarios are very low due to the backwater
effects of the tailwater level at a high elevation. To assess the potential peak velocity during the
1:100 year ARI rainfall event for both creeks, a tailwater level of 0.5 mAHD was used. The results
of the simulation are shown below in Table 7.4.
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Table 7.4 - Model Results from XP-STORM with a 0.5 mAHD Tailwater Level

Peak Flood .
Section Description of Location Level Peak(l:ﬁ;l; city
{m AHD)
SEC2 Arrawarra Creek — western 1.60 0.8
boundary
SEC7 Arrawarra Creek— 70 m 1.40 0.35
upstream of confluence
SECS Arrawarra Creek — 1.30 1.23
adjacent to confluence
SEC 18 Yarrawarra Creek — 1.36 0.70
northern boundary
SEC 19 Yarrawarra Creek — 80 m 1.35 i.1
upstream of confluence
SEC 20 Yarrawarra Creek - 30 m 1.30 0.5
upstream of confluence
SEC 21 Yarrawarra Creek — 1.30 0.43
adjacent to confluence
ORTHOSEC | Qutfall to Pacific Qcean 1.30 2.15
downstream of confluence

The modelling simulation indicates that the peak velocity of all creek sections for stormwater flows
occurs at the interface of the combined creek system with the Pacific Ocean. All other sections
adjacent to the site, including the sections at the confluence, have peak velocities that are less than
1.25 m/s. Peak flood levels for this simulation are also low, due to the wide cross sectional area for
conveyance of stormwater. Revetment design by SMEC (2003) has been completed for erosion
protection from wave action at the confluence. The design velocity used by SMEC (2003) was
2 m/s which is greater than the maximum predicted velocity adjacent to the proposed revetment of
1.25 m/s.

7.2 SENSITIVITY

A sensitivity analysis has been undertaken to account for variability in the modelled system. Sand
movement over the beach berm between the Pacific Ocean and the confluence of Arrawarra and
Yarrawarra Creeks is subject to changes in elevation as a result of wave action and stormwater
flows. There is also the possibility that a bushfire may occur or that extensive clearing is
undertaken in the upper subcatchments. The sensitivity of the flood levels and peak flows for the
above scenarios has been analysed.

The beach berm between the Pacific Ocean and the confluence of Arrawarra and Yarrawarra
Creeks is described by the cross section — ORTHOSEC. The beach berm and channel levels have
been measured by photogrammetry survey since 1943. The peak levels occurred during 1993 with
a bar height of 2.2 mAHD and channelised invert level of 1.6 mAHD. This peak level was also
adopted by SMEC as a beach profile. The above levels are significantly higher than the bar height
of the current survey level of 1.2 to 1.35 mAHD and a channelised invert level at -0.09 mAHD.
Modelling the effects of the presernce of an elevated sand bar with a maximum wave event and
1:100 year AR rainfall event are shown below in Table 7.5.
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