


Figure 21 — Location of Reach Selected for Analysis
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Figure 22 — Burra Creek Long Profile®

Table 10 to Table 17 show the depth and velocity for median, 5" Percentile and 95™
percentile flows in a Burra Creek pool and riffle. In general the median depth and
velocity isincreased approximately 2.5 to 4 fold with the introduction of M2G. There
tends to be alarger percentage increase when looking at flows from the last 10 years,
asthe natural flowsin Burra Creek are lower in this scenario than the stochastic data
generated flows.

Depth cumulative probability curves for Burra Creek are included as Figure 23 and
Figure 24. Velocity cumulative probability curves are included below as Figure 25
and Figure 26. These show that for both depth and velocity, high levels will occur for
much more of the time with M2G in place, although there are still times of low or no
flow. M2G with Tantangara would result in high flows of the same magnitude for
glightly more of the time than M2G without Tantangara.

® Origina graph (without references to ‘Reach 2 and the gauging station) reproduced from Gippel,
Christopher and Nayar, Mike, Prediction of Transmission Losses in Burra Creek, Fluvia
Systems Pty Ltd and Marsden Jacob Associates, March 2005
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Table 10 — Depth in a Burra Creek riffle (m), generated from stochagtic data

No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.024 0.089 275.3% 0.099 319.8%
5th
Percentile 0.198 0.466 135.8% 0.465 135.3%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%

Table 11 — Depth in a Burra Creek riffle (m), generated from the last 10 years data

No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.018 0.094 425.9% 0.099 455.4%
5th
Percentile 0.104 0.463 346.3% 0.465 347.9%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%

Table 12 — Depth in a Burra Creek pool (m), generated from Stochastic data

No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.060 0.220 269.5% 0.234 291.3%
5th
Percentile 0.357 0.650 82.2% 0.652 82.6%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%

Table 13 — Depth in a Burra Creek pool (m), generated from the last 10 years data

No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.045 0.227 403.4% 0.234 418.1%
5th
Percentile 0.239 0.648 170.6% 0.649 171.3%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%
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Figure 23 — Depth Cumulative Probability Curves in Burra Creek, based on
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Figure 24 — Depth Cumulative Probability Curves for Burra Creek, based on last 10
years flows
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Table 14 — Velocity in a Burra Creek riffle (ms™'), Generated from Sochastic Data

No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.124 0.455 267.5% 0.472 281.8%
5th
Percentile 0.640 0.820 28.1% 0.821 28.2%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%

Table 15 — Velocity in a Burra Creek riffle (ms™), Generated fromthe last 10 years

Data
No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.094 0.464 395.7% 0.473 405.4%
5th
Percentile 0.480 0.819 70.4% 0.819 70.6%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%

Table 16 — Velocity in a Burra Creek pool (ms?), Generated from Stochastic Data

No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.030 0.111 273.7% 0.123 311.7%
5th
Percentile 0.230 0.453 97.2% 0.454 97.5%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%

Table 17 — Velocity in a Burra Creek Pool (ms™), Generated from the last 10 years

Data
No M2G, No M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow 0.023 0.117 419.8% 0.123 445.3%
5th
Percentile 0.128 0.451 253.5% 0.452 254.3%
95th
Percentile 0.000 0.000 0.0% 0.000 0.0%
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Figure 26 — Velocity Cumulative Probability Curves for Burra Creek using 10 year
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The flow profile over the road crossing at Angle Crossing is reproduced in Fi%ure 27

(flow from right to left). Depth and velocity for median, 5™ percentile and 95"
percentile flows in the Murrumbidgee River immediately upstream and downstream
of Angle Crossing are shown in Table 18 to Table 25.

In general the changes are quite small in percentage terms. An exception isin Table
20, which shows a 55% increase in velocity upstream of Angle Crossing when

Tantangara is used with the last 10 years climate scenario. Thisis because the last 10

years median flow is quite low. While the increase is only small in absolute terms
(0.04 nm/s increase), thisresults in large percentage increase when compared with a
low initial flow.

Depth cumulative probability curves are included as Figure 28 and Figure 29.
Velocity cumulative probability curves are included as Figure 30 and Figure 31.

The impact of the M2G with and without Tantangara releases on the Murrumbidgee

is less obvious than on Burra Creek. Upstream of Angle Crossing the depth never
drops below 1m, asthe road crossing acts as a weir 1 m deep. Both upstream and
downstream of Angle Crossing the depths are only changed slightly by the
introduction of the M2G, with or without Tantangara.

Murrumbidgee at Sand Mine Site S4 Plan: Plan 32  9/02/2009
Murrumbidgee Sand Mine S4

Legend

WS 1% flow
WS 2% flow

WS 3% flow
WS 4% flow
WS 5% flow
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Figure 27 — Flow Profiles over Road Crossing (Percentile Values Correspond to
Sochastic Data)’

" GHD (lan Hampton), Draft Report — Computed hydraulic conditions in vicinity of Angle Crossing,

February 2009
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Table 18 — Depth in the Murrumbidgee Upstream of Angle Crossing (m) from last 10

years Data

No M2G, No | M2G, No M2G, With

Tantangara Tantangara % Change Tantangara % Change
Median Flow | 1.08 1.08 0.0% 1.10 2.2%
5th
Percentile 1.21 1.21 0.0% 1.21 0.0%
95th
Percentile 1.00 1.00 0.0% 1.01 0.1%

Table 19 — Depth in the Murrumbidgee Upstream of Angle Crossing (m) from
stochastic Data

No M2G, No | M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow | 1.10 1.10 0.0% 1.10 0.3%
5th
Percentile 1.32 1.32 0.0% 1.32 0.0%
95th
Percentile 1.01 1.01 0.0% 1.02 0.3%

Table 20 — Ve ocity in the Murrumbidgee Upstream of Angle Crossing (ms™?) from
last 10 years Data

No M2G, No | M2G, No M2G, With
Tantangara Tantangara % Change Tantangara % Change
Median Flow | 0.06 0.06 0.0% 0.10 55.5%
5th
Percentile 0.29 0.29 0.0% 0.29 0.0%
95th
Percentile 0.00 0.00 0.0% 0.01 32.1%

Table 21 — Ve ocity in the Murrumbidgee Upstream of Angle Crossing (ms?) from

Sochastic Data

No M2G, No | M2G, No M2G, With

Tantangara Tantangara % Change Tantangara % Change
Median Flow | 0.101 0.101 0.0% 0.106 4.8%
5th
Percentile 0.443 0.443 0.0% 0.443 0.0%
95th
Percentile 0.013 0.013 0.0% 0.016 26.6%
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Table 22 — Depth in the Murrumbidgee Downstream of Angle Crossing (m),

Sochastic

No M2G, No | M2G, No M2G, With

Tantangara Tantangara % Change Tantangara % Change
Median Flow | 0.23 0.21 -8.0% 0.22 -3.3%
5th
Percentile 0.63 0.62 -1.5% 0.62 -0.8%
95th
Percentile 0.12 0.12 -1.8% 0.12 -1.2%

Table 23 — Depth in Murrumbidgee Downstream of Angle Crossing (m), 10 year

No M2G, No | M2G, No M2G, With

Tantangara Tantangara % Change Tantangara % Change
Median Flow | 0.19 0.16 -16.1% 0.18 -7.2%
5th
Percentile 0.45 0.43 -4.2% 0.44 -3.7%
95th
Percentile 0.05 0.05 0.0% 0.05 0.0%

Table 24 — Velocity in Murrumbidgee Downstream of Angle Crossing (ms™?),

Sochastic

No M2G, No | M2G, No M2G, With

Tantangara Tantangara % Change Tantangara % Change
Median Flow | 0.41 0.38 -7.2% 0.40 -3.0%
5th
Percentile 0.89 0.89 -0.4% 0.89 -0.2%
95th
Percentile 0.19 0.18 -3.6% 0.18 -2.3%

Table 25 — Velocity in Murrumbidgee Downstream of Angle Crossing (ms?), 10 year

No M2G, No | M2G, No M2G, With

Tantangara Tantangara % Change Tantangara % Change
Median Flow | 0.35 0.29 -17.4% 0.33 -6.5%
5th
Percentile 0.75 0.72 -3.2% 0.72 -2.8%
95th
Percentile 0.08 0.08 0.0% 0.08 0.0%
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Figure 28 — Depth Cumulative Probability Curves for the Murrumbidgee Upstream
and Downstream of Angle Crossing from Stochastic Data
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Figure 29 — Depth Cumulative Probability Curves for the Murrumbidgee Upstream
and Downstream of Angle Crossing from last 10 years Data
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Figure 30 — Velocity Cumulative Probability Curves for the Murrumbidgee Upstream
and Downstream of Angle Crossing from Stochastic Data
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Figure 31 — Velocity Cumulative Probability Curves for the Murrumbidgee Upstream
and Downstream of Angle Crossing from the last 10 years Data
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RESPONSE

1 Responseto Question 1

Detail of the model used-how it was calibrated and validated. |s there a background report
describes this?

The REALM water resources model of the ACT water supply system has been maintained and used
by ActewAGL since 2004. For example, this model has been used in ACTEW’ s Future Water
Options and Water Security Program projects. It was also used to provide input for CSIRO’s
Murray-Darling Basin Sustainable Yields Report.

A recent report detailing our modelling approach isincluded in this submission, as is a 2004 peer
review of the modelling approach conducted by SKM (Paul Pretto and Brad Neal).

2. Responseto Question 2

To better understand why the average Murrumbidgee extractions are significantly larger than the
average reduction in flows leaving the ACT the report needs to incorporate a water balance for
each of the three climate scenarios (total of nine scenarios with pump and Tantangara options)
including:

1. Spillsfrom Cotter Dam

2. Releases from Cotter Dam

3. Spillsfrom Googong Dam

4. Releases from Googong Dam

5. Net evaporation from the Cotter Dams

6. Net evaporation from Googong Dam

7. Supply to Canberra

8. Catchment inflows to the Cotter Dams

9. Catchment inflows to Googong Dam

10. Cotter pump supply

11. Angle Crossing pump supply

12. Angle Crossing flows

Table 26 to Table 28 provide this information. An Excel file with this information and showing
some calculations will also be provided. Note that the Cotter Dam environmental base flow release
is not applied in the model because this may be supplied with Murrumbidgee River water, which
then returns to the Murrumbidgee.
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Table 26 — 2011-2020 Water Balance Produced Using 2030 Stochastic Climate Data

Without M2G, | With M2G, No | With M2G &
No Tantangara | Tantangara Tantangara
(GLl/year) (GLl/year) (GLl/year)
Average Inflows Corin Dam 39.8 39.8 39.8
Bendora Dam (downstream Corin catchment) 22.9 22.9 22.9
Cotter Dam (downstream Bendora catchment) 18.8 18.8 18.8
Total Cotter River Upstream of Cotter Dam 81.5 81.5 81.5
Queanbeyan River Upstream of Googong Dam 43.1 43.1 43.1
Murrumbidgee Upstream of Angle Crossing 173.7 173.7 173.7
Murrumbidgee Between Angle Crossing and Cotter
River 73.5 73.5 73.5
Total Inflow 371.8 371.8 371.8
Water Purchase Release From Tantangara 0.0 0.0 51
Losses Tantangara to Angle Crossing 0.0 0.0 0.7
Losses Angle Crossing to Cotter 0.0 0.0 0.7
Net Tantangara Inflow 0.0 0.0 3.6
Water Supply Bendora Dam to Stromlo Treatment Plant 35.3 34.5 34.2
Cotter Dam to Stromlo Treatment Plant 8.4 5.8 4.5
Murrumbidgee at Cotter to Stromlo Treatment Plant 4.7 2.6 2.4
Googong Dam to Googong Treatment Plant 22.0 26.4 28.2
Catchment
Transfers Murrumbidgee at Angle Crossing to Googong 0.0 7.8 10.5
Cotter to Googong Bulk Transfer 2.3 1.1 0.9
Total Consumption 68.1 68.3 68.4
Storage Change Corin Dam 0.7 0.8 0.9
Bendora Dam 0.0 0.0 0.0
Cotter Dam 6.4 6.5 6.6
Googong Dam -0.9 -0.3 -0.3
Total Storage Increase 6.2 7.0 7.2
Net Evaporation Corin Dam 0.4 0.4 0.4
Bendora Dam 0.0 0.0 0.0
Cotter Dam 0.9 0.9 0.9
Googong Dam 4.5 4.7 4.8
Total Net Evaporation 5.7 5.9 6.1
Outflow Spill from Cotter Dam 29.1 32.2 33.7
Flushing Releases from Cotter Dam 0.3 0.3 0.3
Total Downstream of Cotter Dam 29.5 32.5 34.1
Murrumbidgee Downstream of Cotter Pump Station 272.0 269.4 272.1
Spill from Googong Dam 16.2 17.7 18.2
Releases from Googong Dam 3.5 3.5 3.5
Total Downstream of Googong Dam 19.7 21.2 21.7
Total Outflow 291.8 290.6 293.8
Inflow - Consumption - Storage Increase - Net
Evaporation - Outflow 0.0 0.0 0.0
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Table 27 — 2011-2020 Water Balance Produced Using Last 10 Years Climate Data

With M2G,
Without M2G, No With M2G &
No Tantangara | Tantangara Tantangara
(GLl/year) (GLl/year) (GLl/year)
Average Inflows Corin Dam 37.9 37.9 37.9
Bendora Dam (downstream Corin catchment) 18.8 18.8 18.8
Cotter Dam (downstream Bendora catchment) 17.6 17.6 17.6
Total Cotter River Upstream of Cotter Dam 74.3 74.3 74.3
Queanbeyan River Upstream of Googong Dam 18.5 18.5 18.5
Murrumbidgee Upstream of Angle Crossing 101.7 101.7 101.7
Murrumbidgee Between Angle Crossing and Cotter
River 46.6 46.6 46.6
Total Inflow 241.2 241.2 241.2
Water Purchase Release From Tantangara 0.0 0.0 6.9
Losses Tantangara to Angle Crossing 0.0 0.0 0.8
Losses Angle Crossing to Cotter 0.0 0.0 0.7
Net Tantangara Inflow 0.0 0.0 5.4
Water Supply Bendora Dam to Stromlo Treatment Plant 34.6 33.2 32.9
Cotter Dam to Stromlo Treatment Plant 14.3 8.5 5.4
Murrumbidgee at Cotter to Stromlo Treatment Plant 4.6 2.8 2.3
Googong Dam to Googong Treatment Plant 15.3 23.0 26.5
Catchment
Transfers Murrumbidgee at Angle Crossing to Googong 0.0 10.2 14.0
Cotter to Googong Bulk Transfer 3.0 1.7 1.2
Total Consumption 65.8 65.8 65.9
Storage Change Corin Dam 0.5 0.9 1.0
Bendora Dam 0.0 0.0 0.0
Cotter Dam 6.4 6.6 6.7
Googong Dam -0.8 0.1 -0.2
Total Storage Increase 6.1 7.6 7.6
Net Evaporation Corin Dam 0.2 0.2 0.2
Bendora Dam 0.0 0.0 0.0
Cotter Dam 1.1 1.1 1.2
Googong Dam 3.4 3.6 3.7
Total Net Evaporation 4.8 5.1 5.1
Outflow Spill from Cotter Dam 16.8 23.4 26.5
Flushing Releases from Cotter Dam 0.3 0.3 0.3
Total Downstream of Cotter Dam 17.1 23.7 26.8
Murrumbidgee Downstream of Cotter Pump Station 160.8 159.0 164.2
Spill from Googong Dam 0.0 0.0 0.0
Releases from Googong Dam 3.7 3.7 3.7
Total Downstream of Googong Dam 3.7 3.7 3.7
Total Outflow 164.5 162.7 167.9
Inflow - Consumption - Storage Increase - Net
Evaporation - Outflow 0.0 0.0 0.0
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Table 28 — 2011-2020 Water Balance Produced Using 1871 to Present Historical Data

With M2G,
Without M2G, No With M2G &
No Tantangara | Tantangara Tantangara
(GLl/year) (GLl/year) (GLl/year)

Average Inflows Corin Dam 58.8 58.8 58.8
Bendora Dam (downstream Corin catchment) 38.0 38.0 38.0

Cotter Dam (downstream Bendora catchment) 39.2 39.2 39.2

Total Cotter River Upstream of Cotter Dam 136.0 136.0 136.0

Queanbeyan River Upstream of Googong Dam 91.3 91.3 91.3

Murrumbidgee Upstream of Angle Crossing 375.5 375.5 375.5

Murrumbidgee Between Angle Crossing and Cotter

River 172.3 172.3 172.3

Total Inflow 775.2 775.2 775.2
Water Purchase Release From Tantangara 0.0 0.0 1.6
Losses Tantangara to Angle Crossing 0.0 0.0 0.2
Losses Angle Crossing to Cotter 0.0 0.0 0.2
Net Tantangara Inflow 0.0 0.0 1.2

Water Supply Bendora Dam to Stromlo Treatment Plant 41.6 41.2 41.1
Cotter Dam to Stromlo Treatment Plant 1.8 1.2 0.7
Murrumbidgee at Cotter to Stromlo Treatment Plant 0.5 0.3 0.3

Googong Dam to Googong Treatment Plant 22.3 23.1 23.6

Catchment

Transfers Murrumbidgee at Angle Crossing to Googong 0.0 2.4 3.2
Cotter to Googong Bulk Transfer 0.7 0.3 0.2

Total Consumption 65.5 65.5 65.5
Storage Change Corin Dam 0.8 0.9 0.9
Bendora Dam 0.0 0.0 0.0
Cotter Dam 6.7 6.8 6.8

Googong Dam -0.3 -0.1 -0.2
Total Storage Increase 7.4 7.5 7.5

Net Evaporation Corin Dam -0.2 -0.2 -0.2
Bendora Dam -0.2 -0.2 -0.2
Cotter Dam 0.4 0.4 0.4
Googong Dam 3.1 3.1 3.2
Total Net Evaporation 3.1 3.1 3.1

Outflow Spill from Cotter Dam 84.6 85.6 86.1
Flushing Releases from Cotter Dam 0.4 0.4 0.4

Total Downstream of Cotter Dam 85.0 86.0 86.5

Murrumbidgee Downstream of Cotter Pump Station 632.3 631.1 632.1

Spill from Googong Dam 62.7 63.8 64.0

Releases from Googong Dam 4.1 4.1 4.1

Total Downstream of Googong Dam 66.8 67.9 68.1

Total Outflow 699.2 699.0 700.2

Inflow - Consumption - Storage Increase - Net
Evaporation - Outflow 0.0 0.0 0.0
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3.

Responseto Question 3

Explain how the stochastic inflow sequences were derived.
ActewAGL engaged SKM to provide 10 000 years of cross-correlated stochastically generated

rainfall and evaporation data for six sites in the ACT. This dataset maintains the properties of the

observed ACT rainfall. Please see the attached report Update of Water Resources Strategy for
Canberra and Queanbeyan (SKM, 2004) for details of this process.

The rainfall and evaporation data were then adjusted using climate change forecasts for the ACT

produced by CSIRO®. Table 29 shows the adjustments used in modelling in the ‘ M odelled’
columns. These adjustments were deliberately applied in all datato produce a step change to

2030 climate'.
Table 29 — Predicted, Modelled and Observed Climate Change
Changein Rainfall Change in Evaporation
Predicted Observed | Predicted Observed

Worst |Predicted Since Worst | Predicted Since
Season| Case |Best CaseModelled| 2000 Case |Best CaseModelled| 2000
Summer] -9% 12% -8.9% | -4.2% 11.0% 0.5% 8.7% 1.2%
Autumn|  -5% 5% -4.9% | -39.6% | 10.8% 0.8% 8.5% 5.2%
Winter | -11% 2% -10.9% | -4.7% 12.8% 22% | 105% | 3.7%
Spring| -11% 0% -10.9% | -9.4% 12.0% 2.1% 9.7% 6.5%
Annual | -9% 2% -9.0% | -13.6% 9.1% 1.4% 9.1% 4.6%

Therainfall and evaporation data are then converted into inflow using rainfall-runoff models for
each catchment that have been calibrated and validated using observed data.

Stochastic climate data for the Murrumbidgee have not been produced to date. Consequently,
Murrumbidgee flow data have been generated using correlations in the observed data with the
neighbouring Gudgenby catchment.

4.

The climate change scenario needs to be explained: which emission scenario, which GCM, single
or ensemble, downscaling, €tc.

The climate change adjustments used in the modelling are shown in Table 29. These forecasts
were produced by CSIRO in 2003, and ActewAGL isin the process of updating this forecast.
The 2003 report used 13 climate models to determine climate change for the ACT in 2030 and
2070. ActewAGL applied the worst annual outcome from the models when generating rainfall
and evaporation. Downscaling was not applied in this forecast, but will be incorporated in
ActewAGL ' srevised climate change predictions.

Responseto Question 4

8 Bates et al., Climate Change Projections for the Australian Capital Territory, Consultancy for ACT Electricity and
Water, CSIRO Land and Water, October 2003
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5. Responseto Question 5

The providence of the Angle Crossing flows is not mentioned; where did they come from, how
wer e they adjusted for future climate?

The Murrumbidgee River Below Lobbs Hole Creek (410761) gauging station has been used to
estimate Angle Crossing flow. There are no major tributary inflows between Angle Crossing and
this site, so it is assumed that there is no change in flow. As described in the responses to
guestions 3 and 4, climate change is applied to the stochastic datato produce climate change
inflows for water supply catchments. A correlation with the Gudgenby River, generated using
observed data, is then used to produce Murrumbidgee climate change data.

6. Responseto Question 6
State assumptions about water restrictions and population levels for generating water demands.

The model applies water restrictions on the basis of system storage and time of year. Restrictions
are also lifted at a higher storage than they are introduced. Table 30 shows these triggers.

The model reduces demand by a different factor in each stage of restrictions. These factors have
been determined using observed data, or estimated in line with target reductions for Stages 4 and
5. A certain proportion of the demand is assumed to be constant and unaffected by restrictions.

Table 30 — Storage Triggers for Water Restrictions, Expressed as a Per centage of Existing Storage
(Total 207 GL)

Trigger for Introducing Trigger for Lifting
Stage Stage | Stage Stage | Stage Stage | Stage Stage | Stage Stage
1 2 3 4 5 1 2 3 4 5

January 52% 41% 35% 30% 20% 78% 66% 48% 40% 30%

February 49% 39% 34% 30% 20% 75% 63% 47% 39% 30%

March 47% 38% 33% 30% 20% 73% 61% 46% 39% 30%
April 46% 36% 33% 30% 20% 69% 58% 45% 38% 30%
May 45% 35% 33% 30% 20% 68% 57% 45% 38% 30%
June 44% 35% 34% 31% 20% 67% 56% 44% 38% 30%
July 47% 38% 34% 31% 20% 69% 58% 44% 38% 30%
August 50% 40% 35% 32% 20% 72% 60% 46% 38% 30%

September 52% 42% 36% 32% 20% 74% 62% 47% 39% 30%

October 55% 44% 37% 32% 20% 7% 63% 48% 40% 30%

November 58% 47% 38% 33% 20% 80% 66% 48% 40% 30%

December 55% 44% 36% 31% 20% 79% 66% 47% 39% 30%

The ABS high population forecast for the ACT has been used to generate demand. An allowance
has also been made for future supply to additional surrounding areas of regional NSW, such as
Y ass. Table 31 shows the water supply population used in the modelling.

Demand is also reduced according to the demand reduction targets specified by the ACT
Government. This applies a 25% demand reduction by 2023, relative to 19905early 2000s
consumption levels. The reduction is applied linearly from 8% in 2005 to 25% in 2023.
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Table 31 —Modelled Water Supply Population

Year | Modelled Water Supply Population
2009 389243
2010 396034
2011 402826
2012 409840
2013 416855
2014 423869
2015 437573
2016 444918
2017 452490
2018 459949
2019 467633
2020 475318

7. Responseto Question 7

The explanation of the environmental flows needs to be expanded as the Licence to Take Water
appearsto be a not readily available document, so the explanation needs to be independent of it.

The following environmental flow rules (Table 32, Table 33 and Table 34) have been applied in
the model. These are taken from the 2006 Environmental Flow Guidelines unless these have been
superseded by the Licence to Take Water. The flow volume for the Bendora Dam pool release
differs from the Licence because physical constraints prevent release of more than 300 ML/day.

Table 32 — Modedlled Environmental Base Flow Release

No Water Restrictions

Stage 1 Water Restrictions

Stage 2 and Above Water
Restrictions

Below Corin Maintain 75% of the 80th percentile Maintain a flow of 40 ML/day or 75% of the 80" | Maintain an average of 20 ML/day
Dam of the monthly natural inflow, or percentile of the monthly natural inflow, or

inflow, whichever is less natural inflow whichever is lesser volume
Below Maintain 75% of the 80th percentile Maintain a flow of 40 ML/day or 75% of the 80" | Maintain an average of 20 ML/day

Bendora Dam

of the monthly natural inflow, or
inflow, whichever is less

percentile of the monthly natural inflow, or
natural inflow whichever is the lesser volume

Below Cotter Not applied in the model because Not applied in the model because this may be Not applied in the model because

Dam this may be supplied using supplied using recirculation of Murrumbidgee this may be supplied using
recirculation of Murrumbidgee water water recirculation of Murrumbidgee water

Below Maintain an average flow of 10 Maintain an average flow of 10 ML/day or Maintain an average of 10 ML/day or

Googong Dam

ML/day or natural inflow which ever
is the lesser volume

natural inflow which ever is the lesser volume

inflow which ever is the lesser
volume

Murrumbidgee
River at Angle
Crossing

Protect all flow up to the 80th
Percentile (November to May) or
90th Percentile (June to October)

Protect all flow up to the 80th Percentile
(November to May) or 90th Percentile (June to
October)

Protect all flow up to the 80th
Percentile (November to May) or
90th Percentile (June to October)

Murrumbidgee
River at Cotter

Protect all flow up to the 80th
Percentile (November to May) or
90th Percentile (June to October)

Protect all flow up to 20 ML/day from
abstraction

Protect all flow up to 20 ML/day from
abstraction
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Table 33 -Moddled Environmental Riffle Flow Release

No Water Restrictions

Stage 1 Water Restrictions

Stage 2 and Above Water
Restrictions

Below Corin Maintain a flow of 150 ML/Day for 3 Maintain a flow of 150 ML/Day for 3 Maintain a flow of 150 ML/Day for 3
Dam consecutive days every 2 months consecutive days every 2 months consecutive days every 2 months
Below Maintain a flow of 150 ML/Day for 3 Maintain a flow of 150 ML/Day for 3 Maintain a flow of 150 ML/Day for 3

Bendora Dam

consecutive days every 2 months

consecutive days every 2 months

consecutive days every 2 months

Below Cotter Maintain a flow of 100 ML/Day for 1 day | Nil Nil
Dam every 2 months
Below Maintain a flow of 100 ML/Day for 1 day | Maintain a flow of 100 ML/Day for 1 day | Maintain a flow of 100 ML/Day for 1 day

Googong Dam

every 2 months

every 12 months

every 12 months

Murrumbidgee | Nil Nil Nil
River at Angle

Crossing

Murrumbidgee | Nil Nil Nil

River at Cotter

Table 34 — Modelled Environmental Pool Flow Release

No Water Restrictions

Stage 1 Water Restrictions

Stage 2 and Above Water
Restrictions

Below Corin Maintain a flow of 550 ML/day for 2 Maintain a flow of 550 ML/day for 2 Maintain a flow of 550 ML/day for 2

Dam consecutive days between mid-July and | consecutive days between mid-July and | consecutive days between mid-July and
mid- October (modelled as September) mid- October (modelled as September) mid- October (modelled as September)

Below Maintain a flow of 300 ML/day for 2 Maintain a flow of 300 ML/day for 2 Maintain a flow of 300 ML/day for 2

Bendora Dam

consecutive days between mid-July and
mid- October (modelled as September)

consecutive days between mid-July and
mid- October (modelled as September)

consecutive days between mid-July and
mid- October (modelled as September)

Below Cotter Nil Nil Nil
Dam

Below Nil Nil Nil
Googong Dam

Murrumbidgee | Nil Nil Nil
River at Angle

Crossing

Murrumbidgee | Nil Nil Nil

River at Cotter

8. Responseto Question 8

Explain how the transmission costs between Tantangara and the ACT wer e estimated.

Transmission losses between Tantangara and the ACT have been modelled as 10% of the release
volume from Tantangara. This modelling assumption was determined by the BWA.

0. Responseto Question 9

The plateau in the flow duration curve at around 10 000 ML/month in Figure 14 needs an
explanation.

The curve is reproduced below in Figure 32. The plateau around 10 000 ML/month is present in
the initial flow data and is not generated by the infrastructure or releases from Tantangara Dam.
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Figure 32 — Murrumbidgee at Angle Crossing Flow Duration Curve, Gener ated with Stochastic
Data

As noted above, Murrumbidgee River flow is generated using a correlation with the Gudgenby
catchment. The plateau around 10 000 ML/month is an artefact of the particular correlation used,
which converts arange of flowsto approximately 10 000 ML/month. In this flow gquantile the
correlation is quite poor, although it is generally good. While the plateau itself is not realistic,
thisis not significant from a long term modelling perspective. A flow of approximately 10 000
ML/month is an appropriate value to adopt for each of those months given the available data.

10. Responseto Question 10
Table 3 and 4 to include the historic climate case.
See Table 35, below.

Table 35 — Murrumbidgee Flow Downstream Angle Crossing (ML/month), Generated with Period
of Record Historical Data (1871 — present)

No M2G, No M2G, No % M2G, With %
Tantangara | Tantangara | Change | Tantangara | Change
Average
Flow 31292 31095 -0.6% 31143 -0.5%
Median
Flow 12634 12427 -1.6% 12437 -1.6%
5th
Percentile 118402 118402 0.0% 118402 0.0%
95th
Percentile 985 889 -9.7% 930 -5.6%
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11. Responseto Question 11

How does the presence of the M2G pipeline increase 95%ile flows from the base case for the
climate change/stochastic data and last 10 years scenarios but reduces it in the historic climate
case?

In the climate change stochastic analysis the 95" percentile flow is 967 ML/month without the
M2G and 992 ML/month with the M2G. In the analysis using climate from the last 10 yearsthe
g5™" percentile flow is 914 ML/month without the M2G and 1025 ML/month with the M2G.
These flows are all in the range of 30-34 ML/day. In this flow range abstraction of water from
Angle Crossing is not possible due to the environmental flow requirements. The slight increase in
flow leaving the system occurs because environmental flow reductions from Cotter Dam,
Googong Dam and in the Murrumbidgee at Cotter are triggered by water restrictions. If the M2G
pipeline is built water restrictions will occur less frequently and the environmental releases will
therefore be alittle higher on average.

In the historic climate scenario the 95" percentile flow is much higher, 2232 ML/month (73
ML/day) without the M2G and 2075 ML/month (68 ML/day) with the M2G. From January to
April this flow rate may be high enough for abstraction at Angle Crossing because the 80™
percentile flow is low enough during these months. This abstraction reduces the 95" percentile
flow in this scenario.

12. Responseto Question 12

It is not clear how the last 10 years of observed data was used - not clear how the 10 sequences
operate.

In all the modelling (stochastic, period of record historical and last 10 years) the runs begin at
current date and storage levels and project forwards using different inflow and demand
sequences. We can produce results using this method with the hypothesisthat future climate is
like the last ten years. However, the order of the data is important. For example, if the first two
years are wet it may not be necessary to use the M2G extensively, but if they are dry it may be
used a great deal.

We do not wish to assume that the next year will be like 1999 or another particular year from the
recent climate. Instead, the method used considers any year from the last ten years to be equally
likely to occur in the next twelve months. To preserve inter-annual dependence we have
maintained the order of the sequence wherever possible, so that 2000 follows 1999 and so on.
When the end of the data is reached (2009) the sequence returnsto the first year. This creates the
ten sequences shown in
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Table 36.
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Table 36 — Sequences Used in Modelling With Climate from theLast Ten Years

Model | Replicate Replicate Replicate Replicate Replice?t?eta Frggplicate Replicate Replicate Replicate Replicate
Year 1 2 3 4 5 6 7 8 9 10
2009 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009/1999
2011 2001 2002 2003 2004 2005 2006 2007 2008 2009/1999 2000
2012 2002 2003 2004 2005 2006 2007 2008 2009/1999 2000 2001
2013 2003 2004 2005 2006 2007 2008 2009/1999 2000 2001 2002
2014 2004 2005 2006 2007 2008 2009/1999 2000 2001 2002 2003
2015 2005 2006 2007 2008 2009/1999 2000 2001 2002 2003 2004
2016 2006 2007 2008 2009/1999 2000 2001 2002 2003 2004 2005
2017 2007 2008 2009/1999 2000 2001 2002 2003 2004 2005 2006
2018 2008 2009/1999 2000 2001 2002 2003 2004 2005 2006 2007
2019 | 2009/1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
2020 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009/1999
13. Responseto Question 13

Comment further on why the modelling of the Tantangara transfersis not considered accurate
enough to provide monthly distributions of M2G transfers but is considered to be accurate
enough to estimate transmission losses (which are dependant on the season they take placein).

Asnoted in the response to question 8, transmission losses have not been modelled with that
level of sophistication. It is difficult to provide monthly distributions for the M2G transfer rate
because this relies upon:

The agreement between Snowy Hydro and ActewAGL over the timing of the
release of water.

Determining a suitable time for releases that will not impact upon native fish. This
issue is yet to be fully investigated, and may or may not be significant. It is not
considered in the model.

Availability of natural flows in the Murrumbidgee (Tantangara releases not
required when flow is high). Thisisthe limiting factor in dry conditions because
Googong Dam is low.

Seasonal distribution of storage volume in Googong Dam (relies on operating
rules for using Googong/Cotter storages as well as the ratio of inflows to Googong
and the Cotter Dams). Thisis the limiting factor in wet (e.g. historical average)
conditions because Googong Dam is high and flow istypically available in the
Murrumbidgee.

All of these factors are difficult to predict at this stage, leading to high uncertainty in the timing
of releases.
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1. Introduction

This document provides:

e Responses to M2G comments from the Murray-Darling Basin Authority (section 2
of this document).

e Responses to M2G comments from Brian Egloff, Paul Room and Graham Blinksell
(section 3 of this document).

¢ Responses to M2G comments on potential flooding issues in Burra Creek (section
4 of this document).

¢ Responses to M2G comments on intake structure flood impacts (section 5 of this
document).
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2. Responses to M2G comments from the Murray-Darling Basin
Authority

This section addresses the 7 items indicated in a letter from MDBA on M2G.

Item 1 — Natural flow downstream of Angle Crossing
No text required, based on discussions with MDBA.

Item 2 — Flow depths and velocity downstream of Angle Crossing
No text required, based on discussions with MDBA.

Item 3 - Flow leaving the ACT

In addressing this question, it needs to be firstly made clear that all existing Canberra and
Queanbeyan demand is met through abstractions from the Murrumbidgee, either by interception
before the flows arrive there or directly from the River. This fact also applies to effluent reuse and
stormwater harvesting, as these flows would have otherwise entered the Murrumbidgee River.

Therefore, after the initial filling of the Enlarged Cotter Dam, flows leaving the ACT will only be
affected by the following two factors relating to the proposed supply augmentation measures:

1. Increased consumption as a result of fewer restrictions on water use. (Although
approximately half of supply is returned to the Murrumbidgee via the LMWQCC, because
restrictions predominantly target outdoor consumption, here it is assumed that all extra
consumption will be effectively removed from Murrumbidgee flows).

2. Increased evaporation from storages as a result of increased storage surface areas.

The table below summarises the annual reduction in flows leaving the ACT (over the next 47
years), with the Murrumbidgee to Googong Water Transfer (M2G), as well as with other
combinations of options.

Overall, the Murrumbidgee to Googong Water Transfer would result in a 1 % change in average
flows leaving the ACT (with the average being 509 GL/annum).
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Table 1: Average Annual Reduction in Flows Leaving the ACT over the next 47 years

Change as a
Average percentage of
Annual Average Average Average Flows
. Annual Supply Annual Total 4
Evaporation (GL) Change (GL) Leaving the
(GL) 9 ACT (Ave =
509 GL/annum)
Existing System 5.09 73.6
Existing System with
ECD 5.14 77.5
Extra due to ECD 0.05 3.9 4.0 0.8%
Existing System with
ECD & M2G 5.76 82.1
Extra due to M2G 0.62 4.6 5.2 1.0%
Existing System with
ECD, M2G & 5.89 82.8
Tantangara
Extra due to 0.13 07 0.8 0.16%
Tantangara

The abovementioned change will not impact on environmental flow requirements as transfers to
Googong will only occur once there are sufficient environmental flows in the Murrumbidgee
River.

Furthermore, the ACT will still meet its requirements under the Murray-Darling Cap (which is an
agreement between the Murray-Darling Basin Ministerial Council and state/territory governments
to help with the sustainable management of water in the Murray-Darling Basin). The current Cap
for the ACT is 40 GL/year (which is defined as the difference between the amount of water
extracted and the amount returned as treated wastewater).

Item 4 — Benefits provided by Tantangara releases

The Murrumbidgee to Googong Water Transfer EIS and EA does not directly address the issues
raised by the Tantangara Transfer (which involves the purchase of water in Tantangara Dam by
the ACT Government, and its subsequent release and extraction from the Murrumbidgee River
for use by the ACT). The two projects are discrete activities. A separate approvals processes will
be required for Tantangara. However, if implemented, the Tantangara Transfer project would
provide benefits to the Murrumbidgee to Googong Transfer project (in terms of increased flows in
the Murrumbidgee River).

Item 5 — Salinity and operating rules

5A Salinity impacts in the Murray River at Morgan

Salinity differences in the Murray River at Morgan (with or without the Murrumbidgee to Googong
Water Transfer project), will be insignificant due to the number and extent of other inputs
between the ACT and Morgan (such as other tributaries of the Murray-Darling system and other
point- as well as non-point inputs).
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5B Salinity impacts in the Murrumbidgee River at Halls Crossing
Total flows — and thus TDS — are almost unchanged at Hall’s Crossing (see Table 1 above).

However, during low flows, salinity is likely to be slightly higher at Hall’s Crossing (northern ACT
Border) as a result of the Murrumbidgee to Googong Water Transfer project. However, such
salinity variations at Hall’s Crossing will be negated by:
e Burrinjuck Reservoir’s 1.025TL storage (which is twice the average annual flow past
Hall’s Crossing).
e Other downstream flows into the Murrumbidgee River, which are 6.5 times greater than
flows at Hall’s Crossing (http://www.clw.csiro.au/help/murrumbidgee.html)

5C Likely operating rules
The modelled flow based operating rules for the Murrumbidgee to Googong Water Transfer
project are as follows. These rules may be refined before or after the M2G project is completed,
but are ActewAGL'’s current best estimate of the final operating rules:
e |If Googong is less than 75% full, then pump at 100 ML/day or the river flow rate minus
the environmental flow rate, whichever is lower.
¢ If Googong is more than 75% full, then zero pumping.

Environmental flow requirements are set by Environment ACT, and have not been specified for
Angle Crossing as yet. ActewAGL modelling assumes the same requirements as have been
previously set for Murrumbidgee extractions at the Cotter Pump Station in terms of monthly
percentiles. The resultant (assumed) ML/day requirements for Angle Crossing are tabulated in
Table 2 below.

Table 2: Assumed Environmental Flow Requirements at Angle Crossing

Month Percentile | ML/day
January 80 34
February 80 25

March 80 17
April 80 35
May 80 59
June 90 68
July 90 91

August 90 128

September 90 185
October 90 134

November 80 164

December 80 58

Apart from the abovementioned flow based pumping rules, the Murrumbidgee to Googong Water
Transfer project will also need to meet a number of water quality operating rules (such as
turbidity).
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6 Update to MDBA during construction and operational phases

ACTEW will provide updates on the Murrumbidgee to Googong Water Transfer project (during
the construction and the operational phases), to ACT, NSW and Commonwealth Government
Departments and/or Agencies. These updates will during the construction and operational
phases. These updates will include information on water quantity and quality, as well as water
consumption.

7 Update to MDBA on Tantangara releases
No text required, based on discussions with MDBA.
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3. Responses to M2G comments from Brian Egloff, Paul Room
and Graham Blinksell

This section addresses items raised by Brian Egloff, Paul Room and Graham Blinksell. All three
of these comments relate to changes to flows in the Murrumbidgee River as a result of the
Murrumbidgee to Googong Water Transfer project, which are addressed below. Some of the text
below is the same as the text addressing similar issues raised by the MDBA.

Flows in the Murrumbidgee River

In addressing this question, it needs to be firstly made clear that all existing Canberra and
Queanbeyan demand is met through abstractions from the Murrumbidgee, either by interception
before the flows arrive there or directly from the River. This fact also applies to effluent reuse and
stormwater harvesting, as these flows would have otherwise entered the Murrumbidgee River.

Therefore, after the initial filling of the Enlarged Cotter Dam, flows leaving the ACT will only be
affected by the following two factors relating to the proposed supply augmentation measures:

1. Increased consumption as a result of fewer restrictions on water use. (Although
approximately half of supply is returned to the Murrumbidgee via the LMWQCC, because
restrictions predominantly target outdoor consumption, here it is assumed that all extra
consumption will be effectively removed from Murrumbidgee flows).

2. Increased evaporation from storages as a result of increased storage surface areas.

The table below summarises the annual reduction in flows leaving the ACT (over the next 47
years), with the Murrumbidgee to Googong Water Transfer (M2G), as well as with other
combinations of options.

Overall, the Murrumbidgee to Googong Water Transfer would result in a 1 % change in average
flows leaving the ACT (with the average being 509 GL/annum).

Table 3: Average Annual Reduction in Flows Leaving the ACT over the next 47 years

Change as a
Average percentage of
Annual Average Average Average Flows
E . Annual Supply Annual Total ?
vaporation (GL) Change (GL) Leaving the
(GL) 9 ACT (Ave =
509 GL/annum)
Existing System 5.09 73.6
Existing System with
ECD 5.14 77.5
Extra due to ECD 0.05 3.9 4.0 0.8%
Existing System with
ECD & M2G 5.76 82.1
Extra due to M2G 0.62 4.6 5.2 1.0%
Existing System with
ECD, M2G & 5.89 82.8
Tantangara
.Ex”a Gue IS 0.13 07 0.8 0.16%
antangara

WAO0910_029 Response to Public Comments to M2G EIS



Lictew7IGL

The abovementioned change will not impact on environmental flow requirements as transfers to
Googong will only occur once there are sufficient environmental flows in the Murrumbidgee
River. Environmental flow requirements are set by Environment ACT, and have not been
specified for Angle Crossing as yet. ActewAGL modelling assumes the same requirements as
have been previously set for Murrumbidgee extractions at the Cotter Pump Station in terms of
monthly percentiles. The resultant (assumed) ML/day requirements for Angle Crossing are
tabulated in Table 2 below.

Table 4: Assumed Environmental Flow Requirements at Angle Crossing

Month Percentile | ML/day
January 80 34
February 80 25

March 80 17
April 80 35
May 80 59
June 90 68
July 90 91

August 90 128

September 90 185
October 90 134

November 80 164

December 80 58

Furthermore, the ACT will still meet its requirements under the Murray-Darling Cap (which is an
agreement between the Murray-Darling Basin Ministerial Council and state/territory governments
to help with the sustainable management of water in the Murray-Darling Basin). The current Cap
for the ACT is 40 GL/year (which is defined as the difference between the amount of water
extracted and the amount returned as treated wastewater).
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4. Responses to M2G comments on potential flooding issues in
Burra Creek and the Murrumbidgee River
A comment from the public has stated that:

“There is a limited discussion regarding the history of flooding in Burra Creek, and no
detail is provided on the Murrumbidgee River. Provide some discussion regarding the
history of flooding in both surface waters.”

The Burra Creek part of the above comment is addressed in the email below (from Tim Purves to
Teresa Morey on 11 September 2008).

The Murrumbidgee River component of the question is addressed in section 5.

From: Purves, Timothy

Sent: Thursday, 11 September 2008 5:19 PM

To: Morey, Teresa

Subject: FW: What is the 1 in 2 year flow at Burra Creek?
Hi Teresa,

My work on Burra from about 1 year ago is shown in the forwarded email below. | also pulled out the
same results from HYDSTRA today - it is shown immediately below. The only year without a peak
flow above 100 ML/day is 2006 - when the maximum flow was a miserable 9 ML/day.

A quick look at the available data for the missing years indicates that 1985, 2000, 2001 & 2005 also
contained flows above 100 ML/day. This leaves only 1 year in 23 where the flow has not exceeded
100 ML/day. However, the peak flow in 2008 up to July is 3.5 ML/day, so a second occurrence is on
the cards depending upon how spring shapes up.
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Time 410774
and 141
Date Discharge (MI/Day)
Max Qual |Comment
1985 255
1986 2905| 76
1987 319] 104
1988 8588| 150
1989 11480| 150
1990 1056 104
1991 4808 82
1992 2217 82
1993 986 4
1994 2258 1
1995 6635 1
1996 472 1
1997 563 4
1998 2589 3
1999 2548| 145
2000 255 Data
2001 255] considered
2002 3656| 145]innacurate due
2003 1431| 145] to siltation and
2004 843| 145] reed growth at
2005 156] gauging site
2006 9 5
2007 237 5
2008 255
2009 255

WAO0910_029 Response to Public Comments to M2G EIS

Lictew7IGL




Lictew7IGL

Ecowise Environmental HYLP3 V95 Output 11/09/2008

Log-Pearson Type Il Analysis. (Annual Series)
Probability of being Equalled or Exceeded (%)
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3| site 410774 Burra Creek at Burra Road E Flow Probability AEP
| Period of Record : 01/01/1986 to 01/01/2008 F am. @
: : 5.76 0.990 1.01

153 0.900 111
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Statistics of the Logs of Flows.

E Mean 3126
E Standard Deviation 0.707
N Skewness Coefficient -1.606

Expected number of peaks in period : 22
Observed number of peaks in period : 19
Observed number of NON-ZERO peaks : 19
Probabilities adjusted accordingly.

101 ER "7 T 202533 50 10 500100 1000
Annual Exceedence Probability (1 :Y)

Regards,

Tim

From: Purves, Timothy

Sent: Wednesday, 24 October 2007 6:33 PM

To: Crocker, Leigh; Costin, Graham

Cc: Barratt, Richard

Subject: What is the 1 in 2 year flow at Burra Creek?
Gents,

This addresses the request from Barry Starr for Burra Creek flow information:

ACTEW is considering a number of pipeline routes for transporting water from the Murrumbidgee
River into Googong Dam. One option is to abstract Murrumbidgee water from Angle Crossing and
release into Burra Creek, which is a tributary of the Queanbeyan River. Flow in Burra Creek is

recorded at

the 410774 gauging station, which is near the proposed discharge point.

A gauging station has been in place at this site since 1985. However, from 1999 to 2004 flows were
not recorded because the site changed and the rating table became inaccurate. A new gauging point
was selected and flows have been recorded from August 2004 onwards. However, some periods of

2005 are m

WA0910_029

issing data. The record of annual maximum flows at the site is shown below:
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Year| Maximum Instantaneous Flow (ML/day)
1986 2905
1987 319
1988 8588
1989 11480
1990 1056
1991 4808
1992 2217
1993 986
1994 2258
1995 6635
1996 472
1997 563
1998 2589
1999

2000

2001

2002

2003

2004

2005

2006 9

A Log-Pearson type Il flood frequency distribution has been fitted to this series of 14 annual
maximum flows. It is important to note that 14 is a small sample for fitting this distribution, and that the
distribution would be changed if the flows from 1999 to 2006 were included (these flows would
probably be lower than in the earlier period). Nevertheless, it will provide a good indication of the
return interval of various flows. The distribution is shown below:

HYLP3 Vo2 Output 24/10/2007

Ecowise

Log-Pearson Type lll Analysis. (Annual Series)
Probability of being Equalled or Exceeded (%)

100000. 99 95 90 80 50 20 10 50 201005 o1
3| Site 410774 Burra Creek at Burra Road E Flow Probability AEP
4| Period of Record : 01/01/1986 to 01/01/2007 am @

305 0.990 1.01
126 0.900 111
100004 2219 0.500 2
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6037 0.200 5
8221 0.100 10
10118 0.040 25
E‘ 1000/ 11000 0.020 50
3 11572 0010 100
11940 0.005 200
< 12384 0.001 1000
Statistics of the Logs of Flows.
E 1004
E Mean 3.142
g 3 Standard Deviation 0.786
3 ] Skewness Coefficient -1.642
1 0: o
3 Expected number of peaks in period : 21
3 Observed number of peaks in period : 14
) Observed number of NON-ZERO peaks : 14
Probabilities adjusted accordingly.
1

1.01 1.1 2025 33 5.0 10 50.0100 1000
Annual Exceedence Probability (1 :Y)
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Using this method, the 2 year ARI flood can be calculated at 2219 ML/day. This return interval is
useful because, as an approximate rule of thumb, overbank flow begins at floods above the 2 year
ARL.

Regards,

Tim Purves
WATER RESOURCES ENGINEER
ActewAGL

Telephone: 02 6242 1451
Fax: 02 6242 1459

GPO Box 366 Canberra ACT 2601
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5. Information on how intake structure will affect flooding and
how flooding will impact on the intake structure

A comment from the public has requested:

“Detail provided regarding how the intake will affect flooding and how flooding will impact
on the intake structure.”

The diagram below provides information on the above issue for the Murrumbidgee River at
Lobbs Hole.

Ecowise Environmental HIYLP3VES Qutput D51 22008

Log-Pearson Type Il Analysis. (Partial Series)
Probahility of being Egualled or Exceeded (%)
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