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1. Executive summary

In March 2017 large areas of the Plane Basin in the Mackay region received very heavy
rainfall associated with ex-tropical cyclone Debbie (T.C. Debbie), with 3-day (276 29 March)
accumulated rainfall totals exceeding 550 mm at numerous stations. Many areas in the
catchment had already experienced rainfall in the week preceding the event.

As a result of this heavy rainfall event, extensive flooding was experienced by communities
within the Plane Basin, including North Eton, Eton, Drapers Siding, Homebush, Chelona and
Balberra. Kinchant Dam, also located within the Plane Basin, is an off-stream storage facility
supplying Eton Irrigation Area with water, holding approximately 62,800 ML of water at an
average of 6.8 m depth, with a surface area of 920 ha when full. SunWater is the dam owner
and operator.

Community concerns were raised about the operations of the dam and the potential
contribution to the magnitude of flooding experienced at this time.

On 6 April 2017, the Queensland Chief Scientist Professor Suzanne Miller received a letter
from the Minister for Main Roads, Road Safety and Ports and Minister for Energy, Biofuels
and Water Supply, to undertake an assessment of the flooding that occurred in the Sandy
Creek Catchment. Scope of the assessment included assemblage and presentation of
hydrological and communications data, including the timing and content of messaging to
downstream communities.

The Chief Scientist engaged with relevant parties including local communities and sought
the advice of experts, as deemed necessary.

The scientific data provided, consistent between all agencies, leads us to conclude rainfall
as the dominant source of water flow in the catchment which experienced considerable
flooding.

In addition, whilst not designed as a flood mitigation dam, Kinchant Dam did achieve some
attenuation of peak flood flows from its catchment. However, given both the relatively small
proportion of the overall catchment upstream of the dam and the timing and size of the peak
dam outflows, we conclude that early release from the dam would have had little or no
significant impact on subsequent flooding, due to the very heavy rainfall experienced.

Community members also noted confusion regarding communications associated with
warnings notifications including flooding timing, location and sources; the lead authority to
sour ce 0 p o iamdtcaordndtiontfar lacaldaréa; assistance.

We suggest that options for delivery of information that are locally targeted and are
technologically resilient are implemented. Clarity and consistency of messaging is critical as
is clarity of responsibilities in delivering information and services to communities.

We support recent developments including changes to the Queensland Water Legislation
(Dam Safety) Amendment Act 2017 and Reviews in Progress through Queensland
Government Inspector-General Emergency Management, working across agencies and
levels of government, towards continuous improvement of this process.
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2. Fast facts

Why is the assessment being undertaken?

1 To assemble and assess hydrological conditions and communications associated with
flooding experienced by communities in the Pioneer Basin

i To address questions regarding the potential contribution of Kinchant Dam outflows to
the magnitude of flooding experienced.
What and who: evidence gathering to inform i summary of process

1 Observations, data, records of communication, responsibilities and procedures were
sourced from representatives including: the local community, local disaster management
groups, Mackay Regional Council (MRC), Queensland Department of Energy and Water
Supply (DEWS), Department of Natural Resources and Mines (DNRM), Queensland
Department of Science Information Technology and Innovation (DSITI), SunWater and
the Bureau of Meteorology (BoM).

Key publications of relevance

1 Queensland Government Emergency action plans, including Kinchant Dam* and
SunWater Kinchant Dam updates?

i1 Inspector General Emergency Management (IGEM) Review of Seqwater and SunWater
Warnings Communications 20156 20163

1 Queensland Government Water Monitoring Information Portal*
1 Bureau of Meteorology Pioneer Basin Flood Warning Network®

1 Mackay Local Disaster Management Group® and Mackay District Disaster Management
Plan’

1 <https://www.dews.gld.gov.au/water/dams/safety/eap>
<http://data.dnrm.gld.gov.au/eap/kinchant-eap.pdf>

2 <http://www.sunwater.com.au/sustainability/community/living-near-dams/kinchant-dam>

3 <https://www.igem.qld.gov.au/reports-and-publications/documents/DamWarningsCommunications.pdf>
4 <https://water-monitoring.information.gld.gov.au/>

5 <http://www.bom.gov.au/gld/flood/brochures/pioneer/Pioneer_map.pdf>

6 <http://www.mackay.gld.gov.au/services/emergency _management/disaster_management>

7 <https://www.police.gld.gov.au/RegionalPolicing/central/Documents/MackayDDMP. pdf>
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Snapshot summary of Kinchant Dam and Mackay Region
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Figure 1. Pioneer Valley Water Resource Plan Area, including Kinchant Dam and downstream
communities Source: <https://www.dnrm.qld.gov.au/ _data/assets/pdf_file/0009/108756/pioneer-planning-area.pdf>

1 The Pioneer Valley Water Resource Plan Area (Figure 1) comprises two catchment
areas, representing the Pioneer and Plane Basins.

1 Kinchant Dam has a small catchment area of approximately 31 km?, & including the lake
area itself®. A map provided by SunWater illustrates the Kinchant Dam catchment relative
to the catchment of Sandy Creek upstream of Eton (Figure 2).

1 Kinchant Dam is an off stream storage dam. The dam is filled by a pumped diversion
supplied by Mirani Diversion Channel from Mirani Weir from the Pioneer River. Water
can leave the dam and enter Sandy Creek below by two means:

0] a regulator, which has a maximum discharge of 1730 ML/day, or
approximately 20 m?/s

(ii) an overflow spillway which starts to spill when lake level exceeds 58.21 m
AHD (Australian Height Datum)?°.

8 Note that Dam catchment area (32km?) differs slightly to catchment area listed in the EAP (31km?); SunWater
advised that the dam catchment boundaries were determined based upon hydraulic modelling review of the
catchment, and considering survey / LIDAR information available

9 <http://data.dnrm.qgld.gov.au/eap/kinchant-eap.pdf>

10 Queensland Department of Science, Information Technology and Innovation, sourced from Kinchant Dam
EAP.
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Figure 2. Catchment area at Kinchant Dam, Eton and Homebush, as provided by SunWater.! The

shaded catchment northeast of Eton may flow into the catchment upstream of Eton in high flows.
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1 Kinchant Dam is located 14 km upstream of Eton and commands approximately 11.7%

of the catchment upstream of Eton. It takes about 2.4 hours flow time from Kinchant
Dam to Eton.

1 Homebush gauging station (gauge 126001 named Sandy Creek @ Homebush), in the

Plane Basin, is located approximately 7.3 km south-east from Eton. It has a total

catchment area of between 320 - 330 km?2. It takes about 1.2 hours flow time from Eton

to Homebush gauging station.

11 SunWater note that the catchment boundaries may not be precise or clearly defined, where elevation is
relatively flat; also, that they are dependent on hydraulic assessment at which point high flows break-out from
existing catchments / creeks and flow across to adjacent catchments.
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3. Introduction

3.1. Terms of reference

The objective of this assessment report is to assemble best-available hydrological data and
communication information associated with flooding in the Sandy Creek Catchment,

downstream of Kinchant Dam, following T.C. Debbie.

3.2. Assembling the facts: approach

A timeline of events has been assembled and populated
with observational data (rainfall and measured water
flows) and expert interpretation of model-based
information including potentials for Kinchant Dam to
provide flood mitigation; flow rates and sources of water
flow downstream of Kinchant Dam. Evidence of public
communications from responsible parties has been
matched against the timeline above.

3.3. March 2017 flood event: how was
information sourced?

3.3.1. Rainfall and Streamflow

Information regarding rainfall, dam height and water

Evidence-based information:
observations and data sourced
from:

M

community (photos, personal
experiences)

publicly available data
(Queensland Government,;
BoM)

technical experts
(researchers and those
providing technical services,
such as water testing and
monitoring)

regulatory compliance
professionals (SunWater).

gauging stations was publically available and sourced for this report. Additional information
regarding flow rates, interpreted from the dam height and stream gauging station data, was
provided by three sources: DEWS, DSITI and SunWater (Figure 3).
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Figure 3. Overview of data sourcing in relation to rainfall, dam height, dam flow and downstream flood volumes in relation to Kinchant Dam.
L2<http://req.bom.gov.au/water/dashboards/#/water-storages/sites/state?location=Queensland&storage=Kinchant>

B<http://www.sunwater.com.au/ _data/win/reports/win_storages.htm>

14<http://data.dnrm.gld.gov.au/eap/kinchant-eap.pdf>
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Rainfall data sourced from the publicly available Queensland Government Water Monitoring
Information Portal*®, which provides information on the eight open stations within the Pioneer
Basin, suggests that most stations received in excess of 500mm rainfall during the 3-day
period 27 March to 30 March 2017. A number of stations, including Marian-Eton Road
station number 533119 recorded incomplete / missing data. Information provided through
SunWater and DEWS, is consistent with these observations. Three-day rainfall totals
recorded at rain gauges within and adjoining the Sandy Creek catchment are listed in Table
1, with locations of the gauges shown in Figure 4.

Table 1. Three-day accumulated rainfall totals (9am 27 March 2017 to 9am 30 March 2017)*

Name Description TOTAL (mm)
Boldon Mirani Rd TM 533154 : RN : Telemeter 687
Brightley TM 533127 : RN : Telemeter 172*
Greenmount ALERT 533058 : RN : Alert 649
Kinchant Dam TM 533124 : RN/RV : Telemeter 583
Marian Weir ALERT 533145 : RN/RV : Alert 899
Marian-Eton Rd TM 533119 : RN : Telemeter 147*
Mirani Weir ALERT 033302 : RN/RV : Alert 587
Mt Vince East TM 533139 : RN : Telemeter 581
Mt Vince West TM 533112 : RN : Telemeter 246*
Munburra Rd TM 533128 : RN : Telemeter 404
Sar i ALERB 033299 : RN/RV : Alert 612
Walkerston ALERT 533142 : RN/RV : Alert 667
Whi t e fADBRT 6 s 033301 : RN/RV : Alert 599
Whit efThir d 6 s 533026 : RN/RV : Telemeter 615

'Provided by DEWS. Source: BoM daily rainfall bulletin issues April 3, 2017. *Denotes
incomplete or missing data. Description includes BoM station number.

15 https://water-monitoring.information.qgld.gov.au/>
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Figure 4. Cyclone Debbie 3 day rainfall totals (28 to 30 March 2017) as provided by DEWS.
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Similar three-day daily rainfall totals were reported by Mackay Regional Council (Figure 5) from their live data rainfall and river height reporting
system (ENVIROMON, also known as RIVERALERT), which reports live data by the minute on 25 council-owned gauges.

Emviromon Report - GROUP SUMMARY

Report Produced On 16/06/2017 05:02:35 (Local Time)
All timestamps are output in Local Time (E. Australia Standard Time).

START DATE 20/032017 9:00
END DATE 3042017 9:00
TIME STEP 24 hours

Data has been calculated in the following manner -
Cumuiative Sensors - Accumulations

Data interpolation at period end points :- No
Instantaneous Sensors - Last Reading

==== REPORTS FOR Drainage Area - 125 Pioneer River

PERIOD START |PERIOD END __ REENMOUBAKERS C[ PLEVNA [DGELANOEEMBURRJRKE RAN(HITEFORJANNAVILL SARICHS[ARKE RANEUNGELLAICH HATT[GARGETT[DOWS CKJIRANI WEJUMBLETGIPITAL BRI MACKAY ROWALLAIPOSEPONRLKERSTY MARIAN FJUCROGEWICCREADY
5008 5010 HEE] B191 B178 5152 6174 5197 5170 E150 E188 5002 5166 6185 6162 6158 5013 B4 5000 5005 5028 5031 5035 5038
R R R R R R R R R R R R R R R R R R R R R R R R
mm mm mm mm mm mm mm mm mm mim mm mm mm mm mm mm mm mm mm mm mm mm mm mm

Last 10 minutes - - - - B - - - - - - - - - - - - - - - - - -

Last 30 minutes - af- B - - - 0f- - - - - - - - - - - a]- B

Last 1 hour - al- 0| - a a]- - - - - - - - 1] 0l- - al- - 1]

Last 3 hours 1 1 D 0 i 1 0| 0| 0 0 0| 0 0 0 1 0

Last 6 hours 1 1 0] D 0 0 i i i 0] 0 0 0 i 0 0| 1 3 1 2 1 0] 0] 1

Last 24 hours 0 0 [i D 0 0 0 0 [i 0] 0 0 0 0 0 0] 1 3 1 2 0 [i [i 1
20472017 900 a/0472017 900 1 0 0] 0 0 0 ] [ 0] 0] 0 0 0 1 0 0] 7 3 1 2 1 0] 0] 1
/0472017 9:00]  2/04/2017 9:00 1 1 D 0 0 0 i i i 0] 0 0 0 i 0 0| 0 0 0 1 1 D D 0
31/03/2017 & 1/04/2017 9-00 0 0 D ] i 0 0 0 0| 0| 0 0 0 0 0 0| 0 0 0 0 0 D D 0
30/03/2017 9:00 31/03/2017 9:00 1 1 D 0 0 0 i 0 0| 0| 0 0 0 0 0 0| 0 0 0 1 0 D D 0
29/03/2017 9:00 30/03/20 293 263 64 70 124 134 155] 183] 128] 125] 109 134 180]- 133] 268 199 191 205 209| 308] 31 336 211
Z80312017 91 19| 364] 341 ] 645 338 443 322 536 221 298 292 3] 106 129 110 191 133] 196 4562 203 135
27I03/2017 9+ 17 o 160 114] 140] 158 138 340 108] 149] 162 327| 137 139 151 2| 150] 137] 112 113 141 114] 164 17| 213 133
26/03/2017 9:00] 27/03/2017 & 18] 27| 3| 4 E 37 0 4 3 37 g 5 2 10| 7 24 47 53 45| 48] 2 g 30| 50
25/03/2017 9:00] 26/03/2017 & 2 1 1 0 6 i 0 0 5| 1 2 0 0 0 0| 1 3 2 1 1 0| 1
24/03/2017 9:00] 25/05/2017 9:00 1 2 1 3 5 0 0 2 5| 2 2 0 1 0 4 2 3 1 2 B 1 1 5
23/03/2017 9:00 24052017 900 54 £ 4] 13 7 14 | 6] 28| 13 12 g 2 21 13 & 142 176 &7 129 62 9| 144 il
22/03/2017 9:00] 23/03/2017 9:00 38 43 g 16 39 9 64 34 125 9| 29 61 55 77 82 34 19 27 13] 1 21 110] 42| 6
21/03/2017 9:00] 2202017 9:00 1 2 4] 9 2 27 29 18] 24 4] 4 1 26 1 3] 13 30 10) 4 1 6 125] 50
20/03/2017 9:00] 21/0/2017 9:00 23 31 26| 7 33 0 7 35 137] 0| 3 15 ] 16 52 69| 74 75 53 E 35 25| sﬂ 74

Figure5.Cyclone f@fADebbieo 3 daily r ai nfMardHand2t Amill2617)aDptoddedby BackagRegiana GouriD
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3.3.2. Hydrology: Kinchant Dam height and storage, dam and stream flow rates

Dam height and storage capacity was reported by SunWater (Figure 6) as follows:

Figure 6. Overview of dam height (m), dam capacity (ML) and outflow (m?/s), provided by
SunWater.

DEWS provided a screenshot of Kinchant Dam storage levels (Figure 7), reported on
SunWateréds publ i cT.Gvbdblsciflbodevehuir i ng t he

Figure 7. SunWater Screenshot provided by DEWS
(<http://www.sunwater.com.au/ _data/win/reports/win_storages.htm>)
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