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Appendix A: Erosion and Accretion areas along the
Geraldton Shoreline (City of Geraldton Greenough)
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Figure A-1 Areas erosion (red) and accretion (green)
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Appendix B: Quantum Surveys (2004-2009)
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Figure B-1 Profile transect location along the study area for regular survey (Source: Quantum,
2009)
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Figure B-2 Evolution of beach profile P5 (Source: Quantum, 2009)

Figure B-3 Evolution of beach profile T6 (Source: Quantum, 2009)

Figure B-4 Evolution of beach profile N3 (Source: Quantum, 2009)
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Appendix C: Sand Bypassing (Geraldton Port Authority,
pre 2003 — 2010)
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Table C.1 Record of sand volumes for sand bypassing (Source GPA, 2010)
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Appendix D: Hindcast wave data
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Table D.1 Joint Frequency Table showing Hs against Tp for the location 266675E, 6816674S
(profile 1) for the period 1998-2007

N=87672 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20 Total Cumul.
0-0.2 - - : - - - - - - - * *
0.2-0.4 - - 0.03 0.04 0.07 0.34 0.05 - - - 0.55 0.55
0.4-0.6 - - - 0.40 153 13.23 10.57 0.80 0.10 0.01 26.65 27.20
0.6-0.8 - - - 0.02 124 8.34 21.75 4.20 0.36 0.03 3595 63.15
0.8-1 - - - - 0.36 1.34 11.42 4.64 0.21 0.02 17.99 81.14
1-1.2 - - 0.01 * 0.11 0.31 351 3.41 0.16 0.01 7.54 88.67
1.2-14 - - 0.02 0.01 0.04 0.26 1.45 2.06 0.16 0.01 4.01 92.69
1.4-1.6 - - 0.05 0.04 0.06 0.21 0.79 1.68 0.21 0.02 3.05 95.73
1.6-1.8 - - 0.06 0.08 005 0.12 0.35 0.95 0.25 0.01 1.88 97 61
1.8-2 - - 0.04 0.21 0.04 0.08 0.12 0.51 0.21 0.03 1.25 95.85
2-2.2 - - : 0.15 0.04 0.05 0.05 0.16 0.17 0.02 0.64 99.4%
2.2-2.4 - - - 0.07 0.04 0.03 0.03 0.06 0.01 - 0.23 99.73
2.4-2.6 - - - 0.06 0.03 0.02 0.01 0.02 * - 0.14 99.87
2.6-2.8 - - - 0.04 0.04 * * - * - 0.09 99.96
2.8-3 - - - - 0.02 - - - - - 0.03 99.99
3-3.2 - - - - 0.01 - - - - - 0.01 100.00
3.2-34 - - - - - - - - - - - 100.00
3.4-3.6 - - - - - - - - - - - 100.00
3.6-3.8 - - - - - - - - - - - 100.00
3.8-4 - - - - - - - - - - - 100.00
Total - - 0.23 1.14 3.68 24.33 50.11 16.48 1.84 017

Cumul. - - 0.23 1.38 506 29.39 79.50 97.98 99.83 100.00

* denotes values less than 0.01% - denotes no records in bin

Metadata:

Project: Geraldton

Location: Geraldton — point 2 [266675 , 6816674]
Data period: 31-Dec-1997 to 31-Dec-2007 23:00:00
Data source: MIKE 21 SW

Data summary: All Records

Number of Records: 87672

Table D.2 Statistical analysis of the significant wave height for each year of simulation (1998-
2007) for the location 266675E, 6816674S (profile 1)

Mike 21 SW Data - Geraldton Profile 1

s all 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
min 0.2 0.4 0.4 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.2
mean 0.8 0.8 0.9 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.9
median 0.7 0.7 0.8 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.8
80%ile 1.0 0.9 1.1 0.9 0.9 1.0 1.0 0.9 1.0 0.9 1.1
95%ile 1.5 1.4 1.5 1.4 1.4 1.6 1.7 1.5 1.6 1.5 1.8
max 3.1 2.7 2.8 2.4 2.6 2.7 3.1 2.8 3.0 2.9 3.1
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Figure D-1 Year Wave Roses for the location 266675E, 6816674S (profile 1) for the period
1998 — 2007
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Table D.3 Joint Frequency Table showing Hs against Tp for the location 266750E, 6817970S

(profile 2) for the period 1998-2007

N=87672 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20 Total Cumul.
0-0.2 - - - - - - - - - - - -
0.2-0.4 - - 0.02 - - * - - - - 0.02 0.02
0.4-0.6 - * 0.02 0.21 045 2.96 1.03 0.07 * - 473 4.76
0.6-0.8 - - - 0.22 1.28 10.95 9.26 0.67 0.09 0.01 22.48 27.24
0.8-1 - - - 0.01 093 7.28 17.40 2.83 0.27 0.02 28.75 56.00
1-1.2 - - ! * 047 1.87 13.20 4.31 0.22 0.02 20.09 76.09
1.2-14 - - - * 0.13 040 520 3.26 0.14 * 9.15 85.24
1.4-1.6 - - ! * 007 023 198 235 0.13 * 477 90.01
1.6-1.8 - - ! 0.02 004 022 1.08 1.61 0.13 0.01 3.10 93.12
1.8-2 - - 0.02 0.04 005 0.15 0.56 1.35 0.16 0.0 2.34 95.45
2-2.2 - - ! 0.13 005 0.12 037 1.06 0.17 0.01 1.94 97.3%
22-24 - - - 0.1 005 0.11 0.14 0.63 0.22 0.02 1.28 98.67
24-2.6 - - - 0.07 005 0.04 0.07 0.32 0.25 0.03 0.84 99.50
2.6-2.8 - - - 0.04 0.07 0.04 0.04 0.1 0.06 0.01 0.37 99.58
2.8-3 - - - 0.02 004 0.01 0.01 0.02 " - 0.1 99.99
3-3.2 - - - - 0o - - - - - 0.01 100.00
3.2-34 - - - - - - - - - - - 100.00
34-3.6 - - - - - - - - - - - 100.00
3.6-3.8 - - - - - - - - - - - 100.00
3.8-4 - - - - - - - - - - - 100.00
Total - 0.07 0.87 370 2439 50.36 18.58 1.85 0.7

Cumul. - * 0.07 0.94 465 29.04 79.40 97.98 99.683 100.00

* denotes values less than 0.01%

Metadata:

Project: Geraldton
Location: Geraldton - point 3 [266750 , 6817970]

Data period: 31-Dec-1997 to 31-Dec-2007 23:00:00
Data source: MIKE 21 SW

Data summary: All Records
Mumber of Records: 87672

- denotes no records in bin

Table D.4 Statistical analysis of the significant wave height for each year of simulation (1998-
2007) for the location 266750E, 6817970S (profile 2)

Mike 21 SW Data - Geraldton Profile 2
s all 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
min 0.2 0.4 0.5 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.2
mean 1.1 1.0 1.1 1.0 1.0 1.1 1.1 1.0 1.1 1.0 1.2
median 1.0 0.9 1.1 0.9 0.9 1.0 0.9 0.9 1.0 0.9 1.0
80%ile 1.3 1.2 1.4 1.2 1.2 1.3 1.3 1.2 1.3 1.2 1.4
95%ile 1.9 1.8 1.8 1.7 1.8 2.1 2.1 1.8 2.1 1.9 2.2
max 3.1 2.7 2.9 2.6 2.8 2.9 3.1 2.9 3.0 2.8 3.0
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Figure D-2 Year Wave Roses for the location 266750E, 6817970S (profile 2) for the period
1998 — 2007
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Table D.5 Joint Frequency Table showing Hs against Tp for the location 266803E, 6821370S

(profile 3) for the period 1998-2007

Joint Frequency Table (%) Showing Hs Against Tp for the Period 31-Dec-1997 to 31-Dec-2007 23:00:00

N=87672 0-2 2-4 4-6 -8 8-10 10-12 12-14 14-16 16-18 18-20 Total Cumul.
0-0.2 - - - - - - - - - - - -
0.2-0.4 - - - - - - - - -

0.4-0.6 - - 0.02 0.02 0.07 0.35 003 - - - 0.51 0.52
0.6-0.8 - - 0.02 0.24 0.55 450 1.84 0.12 0.02 - 7.29 7.81
0.8-1 - - - 0.11 0.80 7.32 721 0.56 0.09 0.01 16.09 2391
1-1.2 - - - 0.03 0.74 7.04 1343 222 0.21 0.02 2368 47.59
1.2-1.4 - - - * 0.66 3.29 14.64 3.90 023 0.02 2275 70.34
14-1.6 - - - * 0.33 093 8.02 3.32 015 * 1277 8311
1.6-1.8 - - - 0.01 0.15 0.29 281 254 012 i 5.92 89.03
1.8-2 - - - 0.02 0.07 0.24 1.27 1.86 013 v 3.59 92.62
2-2.2 - - - 0.03 0.07 0.21 083 148 014 0.01 276 95.39
2.2-2.4 - - - 0.04 0.09 0.17 0.34 1.33 0.20 0.02 2.19 97.58
24-2.6 - - - 0.03 0.10 0.10 021 0.84 039 0.03 1.71 99.29
26-28 - - - 0.01 0.06 0.04 0.08 0.26 017 0.03 0.65 99.94
2.8-3 - - - - 0.02 0.02 - 0.02 - - 0.06 100.00
3-3.2 - - - - - - - - - - - 100.00
3.2-3.4 - - - - - - - - - - - 100.00
3.4-3.6 - - - - - - - - - - - 100.00
3.6-3.8 - - - - - - - - - - - 100.00
3.8-4 - - - - - - - - - - - 100.00
Total - - 0.04 0.56 372 24.53 50.71 18.43 1.84 0.17

Cumul. - - 0.04 0.60 432 28.85 79.56 97.99 99.82 100.00

* denotes values less than 0.01%

Metadata:

Project: Geraldton
Location: Geraldton — point 5§ [266803 | 6321370]

Data period: 31-Dec-1997 to 31-Dec-2007 23:00:00
Data source: MIKE 21 SW

Data summary: All Records
Number of Records: 87672

- denotes no records in bin

Table D.6 Statistical analysis of the significant wave height for each year of simulation (1998-
2007) for the location 266803E, 6821370S (profile 3)

Mike 21 SW Data - Geraldton Profile 3
s all 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
min 04 0.5 0.6 04 0.5 0.5 0.5 0.6 0.6 0.6 0.4
mean 1.3 1.3 1.3 1.2 1.2 1.3 1.3 1.2 1.3 1.3 14
median 1.2 1.2 1.3 1.2 1.1 1.2 1.2 1.2 1.2 1.2 1.3
80%ile 1.6 1.5 1.7 1.5 1.4 1.6 1.6 1.5 1.6 1.5 1.7
95%ile 2.2 2.0 2.0 1.9 2.0 2.3 2.3 2.1 2.3 2.2 2.4
max 2.9 2.5 2.7 2.5 2.7 2.9 2.9 2.9 2.9 2.7 2.9
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Figure D-3 Year Wave Roses for the location 266803E, 6821370S (profile 35) for the period
1998 — 2007
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Table D.7 Joint Frequency Table showing Hs against Tp for the location 266461E, 6822816S

(profile 4) for the period 1998-2007

Joint Frequency Table (%) Showing Hs Against Tp for the Period 31-Dec—-1997 to 31-Dec-2007 23:00:00

N=87672 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20 Total Cumul.
0-0.2 - - - - - - - - - - - -
0.2-0.4 - - - - - - - - -

04-0.6 - - 0.02 * 0.01 0.13 0.01 - - - 0.18 0.18
0.6-0.8 - - 0.02 0.13 0.38 3.29 1.38 0.09 0.02 - 5.30 5.48
0.8-1 - - - 0.20 0.60 5.68 6.56 057 0.09 0.01 14.72 20.21
1-1.2 - - - 0.08 0.73 7.58 12.61 219 021 0.02 2342 43.64
1.2-1.4 - - - 0.03 0.73 417 14.97 373 023 0.02 23.87 67.51
14-1.6 - - - 0.01 0.51 1.61 912 3.30 015 * 14.72 8223
1.6-1.8 - - - 0.01 0.29 0.49 3.7 2.84 013 * 7.35 89.58
1.8-2 - - - 0.05 0.21 0.43 1.54 285 024 0.01 533 94.91
2-2.2 - - 0.07 0.19 0.33 077 206 062 0.05 4.10 99.01
22-2.4 - - - 0.06 0.13 0.09 0.14 0.36 012 0.03 0.93 99.93
24-2.6 - - - 0.01 0.03 * 0.01 * - - 0.07 100.00
26-28 - - - - - - - - - - - 100.00
2.8-3 - - - - - - - - - - - 100.00
3-3.2 - - - - - - - - - - - 100.00
3.2-34 - - - - - - - - - - - 100.00
3.4-3.6 - - - - - - - - - - - 100.00
3.6-3.8 - - - - - - - - - - - 100.00
3.8-4 - - - - - - - - - - - 100.00
Total - - 0.04 0.66 3.81 24.80 50.69 18.00 1.82 0.17

Cumul. - - 0.04 0.70 4.51 29.32 80.01 98.02 99.83 100.00

* denotes values less than 0.01%

Metadata:

Project: Geraldton
Location: Geraldton — point 6 [266461 | 6322816]

Data period: 31-Dec-1997 to 31-Dec-2007 23:00:00
Data source: MIKE 21 SW

Data summary: All Records
Number of Records: 87672

- denotes no records in bin

Table D.8 Statistical analysis of the significant wave height for each year of simulation (1998-
2007) for the location 266461E, 6822816S (profile 4)

Mike 21 SW Data - Geraldton Profile 4
s all 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
min 04 0.6 0.6 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.4
mean 1.3 1.3 1.3 1.2 1.2 1.3 1.3 1.3 1.3 1.3 14
median 1.3 1.2 1.3 1.2 1.2 1.3 1.2 1.2 1.3 1.2 1.3
80%ile 1.6 1.5 1.7 1.5 1.5 1.6 1.6 1.5 1.6 1.5 1.7
95%ile 2.0 1.8 2.0 1.8 2.0 2.1 2.1 2.0 2.1 2.0 2.1
max 2.6 2.1 2.5 2.1 2.6 2.4 2.5 2.5 2.6 2.4 2.5
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Figure D-4 Year Wave Roses for the location 266461E, 6822816S (profile 4) for the period
1998 — 2007

\\perworfill\infstruclib\projects\i01151 geraldton-greenough coastal process study\2.0 reports\i01151-00-cs-rep-001_revl.doc
Page 121 301012-01151 : Rev 1: 16-Sep-10



WorleyParsons

resources & energy

CITY OF GERALDTON-GREENOUGH
COASTAL PROCESSES STUDY - GREYS BEACH TO SUNSET BEACH
A PROJECT OF THE COASTAL VULNERABILITY AND RISK ASSESSMENT PROGRAM

Appendix E: DoT Comparison of Measured Wave Data and
Hindcast Wave Data
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Government of Western Australia
1l Department of Transport

Coastal Infrastructure Business Unit
Yourref .,

Qurref :DT/09/01082

Enquiries : Lucya Roncevich (9216 8254)

Andrew Outhwaite

Senior Environmental and Sustainability Officer
City of Geraldton-Greenough

PO Box 101

Geraldton WA 6531

26 May 2010
Dear Andrew
Wave Modelling for Coastal Processes Study

We have compared the modelled wave data provided by Worley Parsons to measured
wave data collected by the Geraldton Port Authority. We consider the wave model used
by Worley Parsons is sufficiently calibrated for the purposes of the Coastal Processes
Study - Framework for Coastal Vulnerability Assessment; namely development of a
preliminary understanding of the coastal processes in order to propose coastal
management solutions for the coastal zone between Grey's Beach and Sunset Beach.
Without further comparison of modelled and measured data we do not consider the
model sufficiently calibrated for detailed design of these coastal management solutions.

Plots of the modelled and measured wave data for the Geraldton Port Authority Outer
Channel AWAC are attached for your information.

Regards

Lucya Roncevich
Coastal Engineer

Attachments:

1. Modelled and Measured Total Significant Wave Height for Geraldton Port
Authority Outer Channel AWAC, 2004 - 2007

2. Modelled and Measured Total Peak Period for Geraldton Port Authority Outer
Channel AWAC, 2004 - 2007

3. Modelled and Measured Total Significant Swell Wave Height and Direction for
Geraldton Port Authority Outer Channel AWAC, 2004 - 2007

4. Modelled and Measured Total Significant Sea Wave Height and Direction for
Geraldton Port Authority Outer Channel AWAC, 2004 - 2007

Marine House, 1 Essex St, Fremantle WA 6160

Tel: (08) 9216 8254 Fax: {08) 9433 8007 www.transport.wa.gov.au
ABN 27 285 643 255

wa.gov.au
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Appendix F: Indicative Cost Estimate for Coastal
Protection Options
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40m groyne Units Quantity Rate Cost
Mobilisation / demobilisation unit 1 20,000 20,000
Excavation of existing material m? 1,300 8 10,400
Core m?® 1,500 25 37,500
Armour m* 3,800 45 171,000
Site clean up unit 1 10,000 10,000
Contingencies 20% 50,000
$299,000
50m buried seawall Units Quantity Rate Cost
Mobilisation / demobilisation unit 1 20,000 20,000
Excavation of existing material m? 3,000 8 24,000
Core m?® 1000 25 25,000
Armour m? 2,600 45 117,000
Dune reconstruction m?® 3,000 10 30,000
Site clean up unit 1 10,000 10,000
Revegetation and fencing m 2 1500 7 10,500
Contingencies 20% 236,000
$283,500
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150m buried seawall Units Quantity Rate Cost
Mobilisation / demobilisation unit 1 20,000 20,000
Excavation of existing material m 9,000 8 72,000
Core m? 3000 25 75,000
Armour m?® 8,000 45 360,000
Dune reconstruction m 9,000 10 90,000
Site clean up unit 1 10,000 10,000
Revegetation and fencing m? 4500 7 31,500
Contingencies 20% 131,500
$790,000
300m buried seawall Units Quantity Rate Cost
Mobilisation / demobilisation unit 1 20,000 20,000
Excavation of existing material m? 18,000 8 144,000
Core m? 6000 25 150,000
Armour m?® 15,600 45 702,000
Dune reconstruction m? 18,000 10 180,000
Site clean up unit 1 10,000 10,000
Revegetation and fencing m ? 9000 7 63,000
Contingencies 20% 254,000
$1,523,000
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Sand Bypassing: 10,000m3 Units Quantity Rate Cost
Mobilisation / demobilisation unit 1 20,000 20,000
Bypassing m? 10,000 7 70,000
Site clean up unit 1 10,000 10,000
Contingencies 20% 20,000
$120,000
Sand Bypassing: 12,500m3 Units Quantity Rate Cost
Mobilisation / demobilisation unit 1 20,000 20,000
Bypassing m? 15,000 7 105,000
Site clean up unit 1 10,000 10,000
Contingencies 20% 27,000
$162,000
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Sand Bypassing: 22,500m3 Units Quantity Rate Cost
Mobilisation / demobilisation unit 1 20,000 20,000
Bypassing m? 22,500 7 157,500
Site clean up unit 1 10,000 10,000
Contingencies 20% 37,500
$225,000
Additional Sand Bypassing for Units Quantity Rate Cost
Grey’s Beach: 2,000m3
Bypassing m? 2,000 7 14,000
Site clean up unit 1 10,000 10,000
Contingencies 20% 5,000
$29,000
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Initial nourishment: 100,000m3 Units Quantity Rate Cost
(cost of sand supply not included)
Mobilisation / demobilisation unit 1 20,000 20,000
Sand testing Unit 1 5,000 5,000
Beach replenishment m? 100,000 2 200,000
Dune reconstruction m? 1,500 10 15,000
Site clean up unit 1 10,000 10,000
Revegetation and fencing m 2 700 7 4,900
Contingencies 20% 51,000
$306,000
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Appendix G: Outcomes of the Sustainability Assessment
of Coastal Management Options Workshop (City of
Geraldton Greenough)
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Scenario Comments
South of Chapman River
150m buried seawall Nead mare information.
Not required.
5 g 7 Go for it

Increase set back + restabilisation + reveg.
Too expensive. What's the life cycle?
Mo choice, only option | guess.

Scenario Commenis
Grey's Beach
Managed retreat Move car park and road if required further back.
g 1 4 22 20 Close the car park. Close the road.
Nourishment of 2,000 m3/y Didn'twork last year, still aroding
! 10 16 20 Mo real’ significant infrastructure to protect.
Developments are simply leases,
Construction of a buried seawall + nourishment Definitaly not.

This will cause more problems.

of 2,000 m3/yr 9 12 15

Table G.1 Sustainability Assessment of coastal Management Options
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