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25 January 2022 
 
 
Tanner Redden 
Lawyer 
Harwood Andrews 
70 Gheringhap Street  
Geelong, VIC 3220 
 
Via email: tredden@ha.legal 
 
 
Dear Tanner Redden, 

Our ref: 22010243_Review_L02 

Review of revised proposal – Yumbah Aquaculture 

From review of the following documentation sent by Harwood Andrews on the 23rd of December 2021: 

• Water Technology Report: Yumbah Aquaculture Facility (Abalone), 16 January 2020. 

• Foresight Engineering: Revised Proposal Plans 

• VCAT Order 23 December 2020 - P797 2019 P802 2019 P2411 2019 (Matuschka v Glenelg SC) 

It is our understanding that the aquaculture facility in the revised proposal is of smaller scale and has a reduced 

number of inlet and outlet pipes as follows: 

The original proposal provided for 16 pipes, including: 

• Eight 1,000 mm diameter inlet pipes - extending to approximately 400m offshore and drawing seawater 

from approximately 6m depth. 

• Eight 1,000 mm diameter inlet pipes – extending to a maximum length of 213m offshore with discharge 

occurring at 2-4m depth. 

The revised proposal plans provide for 13 pipes, including: 

• Seven 1,000 mm diameter inlet pipes. 

• Six 1,000 mm diameter outlet pipes. 

As per the original design, the pipes would pass under Dutton Way and the seawall and part of the foreshore 

before emerging to be anchored to the seafloor.  The inlets would have coarse screens to reduce the risk of 

marine fauna incursions.  

Approximately 100 m of seawall would be removed during the pipe installation with subsequent reinstatement.  

The methods of construction of the pipelines and seawall are the same as those proposed in the Water 

Technology Report authored by Dr. Hans Peter Riedel: Yumbah Aquaculture Facility (Abalone), 16 

January 2020. As such, we conclude the plans in the revised proposal by Foresight Engineering as still 

appropriate with respect to seawall and pipeline construction design and that the conclusions on resilience 

with respect to environmental considerations remain the same. 

http://www.watertech.com.au/
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Yours sincerely 

 
Gildas Colleter 
Group Manager | Senior Principal Engineer 
gildas.colleter@watertech.com.au 
WATER TECHNOLOGY PTY LTD 
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1 STATEMENT OF ENGAGEMENT, QUALIFICATION, EXPERIENCE 
AND EXPERTISE 

1. I, Dr Hans Peter Riedel, have prepared this report at the request of Greg Tobin. 

2. I am a Senior Principal Engineer of Water Technology Pty Ltd.  I have over 45 years experience as a 

Specialist Coastal Engineer. 

3. A copy of my Curriculum Vitae is provided in Appendix B. 

4. The report is prepared as an independent and impartial report. 

5. I have read and understood Practice Note – PNVCAT2 Expert Witness and agree to be bound by the 

Rules. 

6. This report is given independently to assist the Tribunal in relation to the determination and resolution of 

the matter.  I accept my paramount duty is to the Tribunal and not to any individual party to dispute who 

is liable to pay my fees or otherwise. 

7. I have relied upon many documents in formulating my opinion.  A non-exhaustive list of those documents 

is included in the reference section of this report.   

8. With my qualifications and experience, I believe I am well qualified to provide an expert option in this 

matter. 
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2 REPORT AUTHOR 

Dr Hans Peter Riedel 

Senior Principal Engineer  

15 Business Park Drive 

Notting Hill VIC 3168 

Telephone (03) 8526 0800 

Fax (03) 9558 9365 

ACN 093 377 283 

ABN 60 093 377 283 

 
 

 

 

Qualifications 

◼ Bachelor of Engineering (mech), Melbourne University 1968 

◼ Master of Engineering Science Monash University1972 

◼ Doctor of Philosophy Queens University, Ontario, Canada 1972 

Affiliations 

◼ Member Institute of Engineers Australia, 1978 

◼ Fellow Institute of Engineers Australia 1987 

Areas of Expertise 

Key areas of expertise relevant to this report are summarised below: 

◼ Investigation, design and construction advice for seawalls, groynes and breakwaters 

◼ Mathematical modelling of waves and coastal processes as it relates to sand movement along the 

foreshore and any potential impacts on coastal structures. 
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3 GLOSSARY  

Term Definition 

Accretion The natural build-up of sand or sediments in an area as a result of wave action, 
ocean currents, river flows and/or wind 

AEP Annual Exceedance Probability: The measure of the likelihood (expressed as a 
probability) of an event equalling or exceeding a given magnitude in any given year 

AHD Australian Height Datum. 0m AHD approximately corresponds to mean sea level 

Armour layer The outer protective layer on the surface of seawalls and breakwaters. Typically, 
quarried rock or special cast concrete units. 

Astronomical tide Water level variations due to the combined effects of the Earth’s rotation, the 
Moon’s orbit around the Earth and the Earth’s orbit around the Sun. 

Bathymetry The form (topography) of the seabed. 

Beach 
compartment 

A contained beach (either natural or man-made) from which there is no significant 
loss of sand. Typically, it would be located between features which extend out into 
deep water sufficiently to prevent or inhibit sand moving around them. 

Bypassing Moving the coastal sediments (sands) from the accumulating updrift side to the 
eroding downdrift side of an obstruction to the longshore movement. Typically, this 
is undertaken mechanically and/or hydraulically using plant and equipment. 

Coastal processes A collective term covering the action of all-natural forces influencing the coastline 
and its adjacent seabed. The seabed, foreshore and water characteristics respond 
to the ever-changing effects of the tides, waves, ocean currents and winds. The 
natural changes occur in time scales varying from only a few seconds (waves by 
wave), to a few months (seasonally), to several years (El Nino etc). 

Control structure A groyne, headland, offshore breakwater or indeed any structure built on the 
foreshore to control the longshore transport of coastal sediments. Typically, they 
are used to retain sand as part of erosion control works. 

Design storm Sea defences will often be designed to withstand wave attack by an extreme storm. 
The severity of the design storm is selected in view of the acceptable level of risk of 
damage or failure. 

DEM Digital elevation model. A DEM is a bare-ground surface referenced to a vertical 
datum.  Non-ground points such as buildings and vegetation have been filtered out 
to get a smooth model of the ground surface. 

Dynamically stable 
seawall 

A seawall constructed of rocks of a size which (unlike conventional seawalls) can 
be individually moved during severe storm action. By placing a sufficient volume of 
these smaller rocks in the seawall, the armoured slope is allowed to be (re)shaped 
by the waves. Consequently, a profile is formed which can dissipate wave energy 
without threatening the retained area behind the seawall. Typically, the resulting 
profile consists of a gentle slope around the water level, with steeper slopes above 
and below. 

Exceedance 
Probability 

The probability of an extreme event occurring at least once during a prescribed 
period of assessment is given by the exceedance probability. The probability of a 1 
in 100-year event (1% AEP) occurring during the first 25 years is 22%, during the 
first 50 years the probability is 39% and over a 100-year asset life the probability is 
63%. 

Filter layer An inner layer (typically of rock) beneath the primary armour layer on seawalls and 
breakwaters. The main purpose being to prevent the underlying finer material from 
being washed out through the voids in the larger outer armour. 
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Term Definition 

Fluvial Geological term to describe sediments which are derived from a river environment. 

Geomorphology The branch of physical science which deals with the form and general configuration 
of the earth’s surface, and the changes that take place during the evolution of the 
landforms. 

HAT Highest Astronomical Tide: the highest water level that can occur due to the effects 
of the astronomical tide in isolation from meteorological effects. 

Holocene Geological epoch beginning approximately 12,000 years ago. It is characterised by 
warming of the climate following the last glacial period and rapid increase in global 
sea levels to approximately present-day levels. 

Hydro-isostasy Impact of addition or loss of water on the earth surface elevation. 

Longshore 
sediment transport 

The movement of sand parallel to the shoreline. Typically caused by those waves 
arriving at an angle to the orientation of the shore – thus having momentum along 
the coast as well as perpendicular to it. 

MHHW Mean Higher High Water: the mean of the higher of the two daily high waters over a 
long period of time. When only one high water occurs on a day this is taken as the 
higher high water. 

MHWS Mean High Water Springs: the height of MHWS is the average, throughout a year 
when the average maximum declination of the moon is 23.5ᵒ, of the heights of two 
successive high waters during those periods of 24 hours when the range of the tide 
is greatest. Used when semi-diurnal tides are present. 

MSL Mean Sea Level: the long-term average level of the sea surface. 

Onshore/offshore 
(cross-shore) sand 
movement 

The movement of sand perpendicular to the shoreline. Typically, this is a cyclic 
process – where storm waves remove sand from the visible beach and deposit it 
offshore as a sandbar. Subsequent swell action brings the sand back onshore to 
rebuild the beach profile. 

Pleistocene Geological epoch from 2.5 million to 12,000 years before present that spans the 
earth's recent period of repeated glaciations and large fluctuations in global sea 
levels. 

Quaternary Geological period beginning approximately 2.6 million years ago and continuing 
today.  

Return period Also termed Average Recurrence Interval. In statistical terms, an event with a 
Return Period of N years is likely, on average, to be exceeded only once in every N 
years. 

Sea waves These are wave generated by the wind that is actually blowing at the time and place 
of their observation. Typically, sea waves have short periods and “peaky” wave 
crests – giving a more “choppy” appearance to the ocean surface than swells. 

Sediment 
movement 

The movement of sand (and other coastal sediments) by the action of waves and 
currents. Includes the movement parallel (longshore transport) and perpendicular 
(cross-shore transport) to the shoreline 

Significant Wave 
Height 

The statistical term used to define the state of the sea during any particular time. 
Waves in the ocean have a somewhat random distribution of height, so the 
“significant wave height” is used to define the sea state. In fact, it is the average of 
the highest one third of all waves occurring over the duration of the wave event 
being considered. Consequently, waves with heights in excess of the reported 
significant wave height frequently occur during the particular wave event. 
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Term Definition 

Storm surge The meteorological component of the coastal water level variations associated with 
atmospheric pressure fluctuations and wind setup. 

Storm tide Coastal water level produced by the combination of astronomical and 
meteorological (storm surge) ocean water level forcing. 

Surf zone The area between the outermost breaking waves and the shoreward limit of wave 
run-up. 

Swell waves These are wave that have been generated by distant weather systems and have 
travelled out of their generation area. Swell characteristics exhibit a more regular 
and longer wave period, as well as flatter crests than those still travelling within their 
generation areas. 

Terminal scour The erosion of an unprotected section of shoreline immediately downdrift of an 
armoured shoreline. Caused by the imbalance of the high rates of sand removed 
from the erodible shoreline with the diminished supply to it from the non-erodible 
shoreline immediately updrift. 

Toe The lowest part of the seawall / breakwater slope, generally forming from the 
transition to the natural seabed. 

Wave period The time for two successive wave crests to pass a fixed point. Swell waves tend to 
have long periods (typically being in excess of 10 seconds), whereas sea waves 
tend to have shorter periods. 

Wave refraction The process by which the direction of the wave moving in shallow water at an angle 
to the seabed contours is changed so that the wave crests tend to become more 
aligned with those contours. 
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4 SCOPE OF THIS REPORT 

1. In relation to Planning Permit application P18147 and Works Approval application 194725 315 Dutton 

Way, Bolwarra, I have been requested to: 

a. Provide an overview of the process by which the sea wall has been designed for reconstruction 

(noting that the amended plans alter the layout of the intake pipes by reducing their total number, but 

increasing their diameter); 

b. Confirm whether the proposal will have any unacceptable impacts on the sea wall; and 

c. Consider the impacts of coastal climate change and whether this will have any unacceptable impacts 

on the proposal  

The letter providing my instructions on these matters are attached in Appendix A. 
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5 BASIS OF THIS REPORT 

This report is based on: 

1. Coastal Engineering Solutions (CES, 2002). Assessment and Management of Coastal Processes within 

Portland Bay, report prepared for the Department of Natural Resources and Environment and the 

Department of Infrastructure 

2. Water Technology (2018a) Design Report: Dutton Way East Rock Revetment Design, report prepared for 

Glenelg Shire Council / DELWP  

3. Water Technology (2018b) Report: Yumbah Nyamat – Coastal Design Report, report prepared for 

Yumbah Aquaculture Ltd. 

4. Yumbah Nyamat Marine and Coastal Act Consent Application (Sustainable Project Management, October 

2018), including: 

a. Yumbah Nyamat Environmental Risk Assessment 

5. Yumbah Nyamat Engineering Drawings (Foresight Engineering Services, November 2019) 

This report has been prepared in accordance with the Practice Note – PNVCAT2 Expert Evidence.  I have 

read the practice note and am aware of my overriding duty to assist the Tribunal on matters relevant to my 

expertise.  
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6 SITE DESCRIPTION  

Yumbah Aquaculture Limited (Yumbah) are proposing to construct an abalone aquaculture farm on the 

foreshore of Portland Bay, at 315 Dutton Way, Bolwarra, Victoria (the subject site). The proposed aquaculture 

farm at Nyamat aims, at full capacity, to produce 1,100 tonnes of abalone per year. It is to be sited on 63 ha 

of rural land. 

The proposed Yumbah Nyamat farm will pump seawater from the adjacent coast through the land-based 

abalone aquaculture farm and discharge the return water to the marine environment through a series of outlets.  

The intake and outlet pipelines are to be located where there are existing seawalls along the foreshore of 

Dutton Way and Henty Bay. The shoreline along Dutton Way and Henty Bay has changed quite dramatically 

as a result of the Port of Portland breakwater construction in the 1950’s. The Dutton Way seawall was originally 

constructed by government agencies to protect Dutton Way from coastal erosion. The Henty Bay shoreline 

receded by up to 200 metres, at the worst location, before ad hoc seawalls were constructed by owners of 

foreshore property, as documented by CES (2002).  Henty Bay seawalls were not engineered, are not layered 

structures and do not have any geotextile retaining natural sand/soil behind the seawalls.   

The general study area location is shown in Figure 6-1. An overview of the proposed site layout and the position 

of the intake and outlet pipelines is provided in Figure 6-2. 
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Figure 6-1 Subject Site (source: Water Technology, 2018) 
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Figure 6-2 Overview of the Proposed Development (source: Foresight, 2019) 
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7 SPECIFIC MATTERS 

6. I have addressed the specific matters in Section 4, my instructions to scope items 1a - 1c are as follows: 

a. Provide an overview of the process by which the sea wall has been designed for 

reconstruction  

The seawall was designed with consideration of the following: 

Extreme storm events – likely to impact the structure over a 100-year period. 

Australian Standard AS4997-2005 “Guidelines for the design of maritime structures” as a “normal commercial 

structure” with a 50 year design life. This structure has been designed for a 50 year design life and allows for 

ready adaptation if and when a 100 year design life is required by simply raising the crest level of the seawall 

without having to dismantle and totally rebuild the seawall. 

The engineering design adopted for the proposed standard seawall sections has considered both the 100-year 

ARI design event, and the 200-year ARI design event. AS4997-2005 stipulates the 200-year ARI conditions to 

be applied for structures presenting a low degree of hazard to life or property. 

The following design criteria has been adopted: 

◼ Design for the ultimately selected ARI event: no greater than 5% damage to armour for statically stable 

structures; and 

◼ Design for the selected ARI event for dynamically stable structures whereby the integrity of the structure 

remains intact after the design event. This implies the structure could withstand another design event 

without catastrophic failure. 

A number of scenarios were tested to develop the seawall crest and rock sizes (Table 7.1) 

TABLE 7-1 PARAMETERS EMPLOYED TO DETERMINE THE DESIGN CRITERIA 

Scenario Water Level Design Wave Wind Sea Level Rise 

100-year ARI Design Event 

1 100-year ARI 50-year ARI (1.5 m) 100-year ARI +0 (Present Day) 

2 100-year ARI 50-year ARI (1.7 m) 100-year ARI +0.5 (2070) 

3 100-year ARI 50-year ARI (1.9 m) 100-year ARI +0.8 (2100) 

200-year ARI Design Event 

4 200-year ARI 100-year ARI (1.5 m) 200-year ARI +0 (Present Day) 

5 200-year ARI 100-year ARI (1.7 m) 200-year ARI +0.5 (2070) 

6 200-year ARI 100-year ARI (1.9 m) 200-year ARI +0.8 (2100) 

 

The design methodology uses the characteristics of the selected ARI event to size the armour arrangements 

and to determine the cross-sectional form of the seawall. 

Seawall Concept Design 

The existing wall is quite variable in terms of stone size and seawall slope. The section where the pipes are to 

be installed should have a uniform cross-section of either: 

◼ A deformable wall  

◼ Two-layered armoured wall 
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The two-layered armour wall has been adopted. Figure 7.2 shows the highland seawall design which will apply 

to the intake pipes. The upgrades at the outlet pipes will adopt the design in Figure 7.2 for the higher elevations 

and design in Figure 7.3 for the lowland sections. 

 

Figure 7.2. Two-layer design with high land crest elevation. (Section D of Water Technology, 2018a). 

 

Figure 7.3. Two-layer design with low land crest elevation. (Section D of Water Technology, 2018a). 



 

Yumbah Aquaculture Facility (Abalone) | 16 January 2020  
Planning Permit application P18147 and Works Approval application 194725 315 Dutton Way, 
Bolwarra 

Page 15 

 

b. Confirm whether the proposal will have any unacceptable impacts on the sea wall 

Conceptual designs have been developed for locations along the Dutton Way and Henty Bay foreshores where 

intake and outlet pipelines will be located.  The 8 intake pipes are to be installed along a 60-metre length of 

the wall along the Dutton Way section of the coastline.  To install these pipes the existing rock wall effectively 

needs to be dismantled and rebuilt to an engineered standard around the intake pipelines. It is proposed that 

the rock in the existing seawall should be able to be recycled into a standard two-layer seawall design.  

The 8 outlet pipes will be installed across three locations along the Henty Bay section of the coastline.  At the 

proposed outlet locations, much of the existing seawall is constructed with a single layer of armour rock over 

smaller rubble.  Therefore, depending on the volume and sizing of rock at each proposed outfall section of 

seawall one of two design options may be suitable; a deformable wall utilising all of the existing rock and 

adding sufficient rock to achieve a volume of at least 20m3/m length of wall, or a statically stable two-layer 

armour rock design essentially the same as for intake pipes along the Dutton Way section. We recommend 

that the statically stable two-layer design be adopted for all Henty Bay sections to limit future on-going 

maintenance requirements. 

At all location, details on the how each pipeline is configured through the seawall should be confirmed on 

selection of the agreed wall configuration at the detailed design phase. 

Given the design criteria adopted in this study for the seawall sections and the adoption of the two-layer 

statically stable design, on-going works are not anticipated. Therefore, there will not be unacceptable impacts 

on the seawall. Provided the new works are integrated into the existing seawall on either side, there will be no 

unacceptable impacts on these walls, or on the adjacent foreshore. 

 

c. Consider the impacts of coastal climate change and whether this will have any unacceptable 

impacts on the proposal 

Future Climate Change Influences 

It needs to be stated that the existing seawalls along the foreshore are inadequate, even for present day 

conditions.  Glenelg Shire has understood this and engaged Water Technology to prepare designs for 

upgrading the seawall.  The seawall designs generated for the Yumbah project are consistent with the seawall 

designs produced for Glenelg Shire.  This report does not consider the existing seawalls as being suitable for 

reinstating where the pipelines are to be installed, or anywhere else for that matter. 

Sea level rise as a consequence of future climate change could result in potentially greater depths of water 

along Dutton Way - allowing greater wave energy to impinge on the rock-armoured seawall. The higher ocean 

level also has the potential for inducing greater wave overtopping on a seawall built to accommodate present-

day wave and ocean water conditions. Given that the crest level of any seawall is likely to be vulnerable to 

wave overtopping during severe storms, the implications of future sea level rise were considered in the design 

of seawall works. 

This is not to suggest that new seawall works need to be constructed to accommodate all aspects of future 

climate change now. It would however be prudent to design the armour layer to be able to accommodate the 

expected increased wave energy (as a consequence of sea level rise and changed storm climatology).  

The predicted increase in wave overtopping could be included as subsequent upgrading works if/when it 

manifests itself. For instance, the design could be undertaken to structurally accommodate present-day 

overtopping rates by incorporating crest armour and/or raising the crest level, whilst being cognisant of the 

possibility that future works (such as raising the crest level even higher) may be required in the later years of 

the seawall’s design life. 
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In this way the design and construction would not compromise the options of dealing with increased 

overtopping due to climate change at a later date, yet still provides a structure that is more closely matched 

with existing bank alignments and levels.  

The fundamental design philosophy adopted for addressing potential effects of future climate change in the 

design of the seawall is as follows: 

◼ Sea level rise to the year 2070 – consider implications of sea level rise of 0.5 metres above present day 

mean sea levels. 

◼ Sea level rise to the year 2100 – consider implications of a sea level rise of 0.8 metres above present-day 

mean sea levels. 

◼ Wave climate to the year 2100 – consider implications of a 10% increase in offshore wave heights 

◼ To address issues relating to potential erosion of the armour layer – select rock size in accordance with  

the wave climate for the year 2100  scenario, but tailor the design such that upgrading works which would 

relate to increasing the crest height can be readily undertaken should future climate change and sea level 

rise require modifications. 

◼ To address issues relating to potential undermining of the seawall - determine foundation requirements 

that accommodate the expected increases in wave energy and sea level as a consequence of future 

climate change. 

◼ To address issues relating to the potential overtopping of the seawall - determine crest armouring 

requirements that will accommodate the present-day climate scenario but be mindful when preparing the 

seawall design that future climate change and sea level rise may require modifications and/or additional 

works in future. 

d. Consider the impacts of inundation during construction 

I have been involved in the reconstruction of seawalls at Port Fairy and Walkerville in Victoria on a continuous 

basis since 2012, the most recent being completed in December 2019.  The construction sequence involved 

doing the work in short sections and being cognisant of the forecast weather conditions.  In each of these 

projects, involving a total of over 1000 metres of seawall there has not been any inundation issues. 

 

Based on the assessment above, any works associated with upgrades to the existing seawall in relation to 

pipeline installation will not affect the integrity of the existing seawall structure with respect to climate change, 

nor the ability to upgrade the whole structure in the future. Therefore, there are no unacceptable impacts on 

the proposal. 
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8 CONCLUSIONS 

With respect to the three items of our scope, I am of the opinion that: 

1. The two-layer design is suitable to support installation of the pipelines. 

2. There will be no unacceptable impacts to the existing seawall or the adjacent foreshore. 

3. Climate change and associated sea level rise projections do not adversely affect the proposed design. 
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9 DECLARATION 

I confirm the following: 

a. The factual matters stated in this report are, as far as I know, true; 

b. I have made all enquiries that I consider appropriate; 

c. The opinions stated in this report are genuinely held by me; 

d. The report contains references to all matters I consider significant; and, 

e. I understand my duty to the Tribunal and have complied with that duty. 

 

 

 

Dr Hans Peter Riedel 

16 January 2020 
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APPENDIX A 
LETTER OF INSTRUCTIONS 



letter to Mr Jose Romero_ GHD(11521065.1)\P.1 - S.1\P:16/12/19 10:35  3jmh <<379>> 

Our ref: 1GFT:7CMM 21901081 
Contact: Greg Tobin 
Direct Line: 03 5225 5252 
Direct Email: gtobin@ha.legal 

 
 
6 December 2019 
 
 
 
Peter Riedel 
WaterTech 
 
By email: peter.riedel@watertech.com.au 
 
 
Dear Peter,    
 
Planning Permit application P18147 and Works Approval application 194725 
315 Dutton Way, Bolwarra 
 
We continue to act for Yumbah Aquaculture, the applicant for planning permit in 
respect of Planning Permit application P18147 and Works Approval application 
194725.  We refer to our letter enclosing various the permit application and works 
approval materials.    
 
Background  
 
Yumbah seeks approval of a large abalone aquaculture facility at 315 Dutton Way, 
Bolwarra near Portland.    
 
The Council determined to issue a Notice of Decision to Grant a Permit and the EPA 
has issued a Works Approval in respect of this matter.  Both the Works Approval and 
the planning permit applications are the subject of applications for review at the 
Victorian Civil and Administrative Tribunal.   
 
The Port of Portland is the sole applicant for review in relation to the works approval.  
It recently amended its grounds or review in the matter and a copy of those materials 
are attached.   
 
The grounds of review in the review of the Notice of Decision to Grant a Permit are 
unchanged from your earlier brief. 
 
As previously advised, evidence is due to be circulated on 20 December 2019.    
 
The purpose of this letter is to finalise the question for your expert report.   
 
Amended plans were served on 28 November 2019.  A copy of the amended plans 
is attached.  Your evidence should be premised upon the proposed amended plans.   
 
Instructions 
 
We are instructed to brief you to: 
 
1. Review this email letter and the documents to which it refers; 

 
2. Prepare an expert witness statement in relation to the following: 

 
2.1. Describe the process by which the sea wall has been designed for 

reconstruction (noting that the amended plans alter the layout of the 
intake pipes by reducing their total number);   



2 

letter to Mr Jose Romero_ GHD(11521065.1)\P.2 - S.1\P:16/12/19 10:35  3jmh 

2.2. Confirm whether the proposal will have any unacceptable impacts on the sea wall; and 

2.3. Consider the impacts of coastal climate change and whether this will have any unacceptable 
impacts on the proposal.    

 
Please also find attached a copy of VCAT practice note - PNVCAT2 - Expert Evidence. 
 
Please contact Greg Tobin if you have any questions. 
 
 
Yours faithfully, 
 
 
 
 
Greg Tobin 
HARWOOD ANDREWS 
 
Encl. 
 
 
 



 

Yumbah Aquaculture Facility (Abalone) | 16 January 2020  
Planning Permit application P18147 and Works Approval application 194725 315 Dutton Way, 
Bolwarra 
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DR PETER RIEDEL 

peter.riedel@watertech.com.au  |  15 Business Park Drive, Notting Hill, VIC 3168 

Phone: 03 85260800 | 0413 940500 

 

Senior Principal Coastal Engineer 

BE, ME, PhD 

Fellow, Institution of Engineers, Australia, CPEng, RPEQ 

 

 

QUALIFICATIONS 

◼ Bachelor of Engineering (Mechanical), University of Melbourne, 1967 

◼ Master of Engineering Science (Mechanical), Monash University, 1969 

◼ Doctor of Philosophy, (Civil Coastal Engineering) Queen’s University, Kingston, Canada, 1972 

SUMMARY 

Mathematical and physical modelling are Dr. Riedel’s key strengths.  His M.Eng.Sc. degree concerned the 
development of a mathematical modelling for wave dynamics in stratified flow.  His Ph.D. thesis was based 
on physical modelling of the mechanics of sediment transport by waves.  Dr. Riedel has maintained a keen 
professional interest in the complex and constantly expanding field dealing with the modelling of wave and 
coastal processes.  He has been instrumental in contributing to the development and understanding of this 
subject and is regarded as an expert authority by the international coastal engineering community. 

Dr. Riedel has considerable practical experience in relation to coastal development projects - from the concept 

development stage through detailed design and on to construction supervision.  Peter established Coastal 

Engineering Solutions in the late 1990’s to build on this experience and to provide services relating to concept 

design, project feasibility and design/construction overview.  Over the last 10 years Dr. Riedel has re-

established his expertise in the area of pipeline stabilisation on the seabed by way of protective rock berms, 

gravity anchors and backfilling of dredged trenches.  This expertise was initially developed in the early 1980’s 

in relation to gas projects on the North-west Shelf off Western Australia and Maui, New Zealand. 

In 2015 Peter and the Coastal Engineering Solutions team joined Water Technology to further continue his 

expert consulting work in coastal engineering. In this time, he has worked on the assessment and design of a 

range of rock wall protection structures, beach nourishment works, and boat ramp designs. 

OVERSEAS ASSIGNMENTS 

◼ Australia, Vietnam, China, Malaysia, Tonga, Kiribati, Fiji, French Polynesia, Solomon Islands, Papua New 

Guinea, Indonesia, New Zealand, The Philippines, Singapore, Taiwan, Thailand, USA and Vietnam. 

SPECIALIST AREA OF EXPERTISE 

◼ Coastal engineering studies including determination of design hydrodynamic (wind, wave, tide and 

current) conditions, harbour design, and beach process, storm surge analysis, coastal inundation and 

channel stability investigations. 

◼ Port and Harbour Design 
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◼ Pipeline scour in marine environments and scour protection 

◼ Climate change risk assessments, including coastal hazard vulnerability assessments (CHVA’s) 

◼ Expert witness for environmental effects hearings, planning panel hearings and civil action 

◼ Seawall and beach nourishment works design from concept to detailed 

RECENT MAJOR PROJECTS 

MOUNT MARTHA COASTAL PROCESSES INVESTIGATION AND FUTURE MANAGEMENT RECOMMENDATIONS 

The Mount Martha Coastal Processes and Future Management Recommendations study provides a 

comprehensive analysis and review of coastal processes in the Mount Martha coastal cell in Port Philip Bay, 

whilst also providing management options for the key site within the study area that was identified as having 

erosion issues (Mount Martha North Beach). 

COST-BENEFIT ANALYSIS OF OPTIONS TO PROTECT WAMBERAL BEACH FROM COASTAL EROSION 

In collaborate with economists Marsden Jacobs, Water Technology provided expert coastal engineering advice 

for a cost benefit analysis (CBA) and distributional analysis of options to protect Wamberal beach from coastal 

erosion or implement planned retreat.  Seven infrastructure (coastal protection) and planning options were 

assessed relative to a based case. 

LAKES ENTRANCE SEAWALL DESIGNS 

Water Technology was commissioned by East Gippsland Shire Council (EGSC) to undertake Concept Designs 

for Seawall Works in Lakes Entrance and Bullock Island. Three existing seawalls located within the lake system 

were identified by the East Gippsland Shire Council (EGSC) as being in poor condition and needing repair.  

The first seawall was in Lakes Entrance had an 80m length in extremely poor condition appearing it could fail 

at any time and a 140m section that had sand built up in front of it making its condition harder to ascertain. 

The two other sea walls were located on Bullock Island and were of 65m and 100m in length.  Conceptual 

designs were developed for a number of options at each site and then the agreed option was progressed to 

detailed design. 

HOBSONS BAY SEAWALLS CONDITION AND COASTAL PROCESS ASSESSMENT 

Water Technology was commissioned by Hobsons Bay City Council to undertake a condition assessment and 

coastal hazard vulnerability analysis of aged blue stone seawalls at three locations on the Hobsons Bay 

foreshore.  The seawalls were identified as being in poor condition and susceptible to overtopping or damage 

under storm tide conditions.  The scope of works for this project involves feature survey of the walls, a condition 

assessment including inspections, a coastal hazard vulnerability assessment, followed by an options 

assessment for recommending preferred rectification works.  Detailed concept design drawings were 

developed and a report provided for submission to the state agencies for approval. 

ALTONA OUTFALL DESIGN PROJECT 

Peter provided technical coastal engineering expertise to the design of coastal stormwater outlets at Altona.  

He then also provided advice to Council during the tendering and construction periods.  

VIETNAM COASTAL EROSION ASSESSMENT 

Sanctuary Resort, Ho Tran is experiencing erosion along the foreshore, threatening resort infrastructure.  Peter 

undertook an assessment to understand the extent of erosion issues along the shoreline at and adjacent to 

the resort, the cause of the erosion, and then to identify management solutions to the concept design stage. 
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The recommended erosion management option was a Seabee seawall to capture sand and to discharge wave 

energy on the shoreline.  

MARENGO TO WILD DOG CREEK SAND NOURISHMENT PLAN 

The Department of Environment, Land, Water and Planning (DELWP) commissioned Water Technology in 

December 2015 to undertake the preparation of a Sand Management Plan for the foreshore between Marengo 

and Skenes Creek. The project involved an initial review of coastal processes, particularly recent coastal 

erosion in the study area.  From this work the previous risk assessment outcomes from the CHP were updated.  

Based on these results potential local sand sources for sand nourishment works were confirmed, and 

nourishment works designed including beach profile design, costing, environmental and safety considerations, 

and development of an operating procedure for the proposed works. Peter undertook the assessment of sand 

sources and design of the nourishment works. 

BEMM RIVER BOAT RAMP AND JETTY UPGRADE OPTIONS REVIEW 

Peter undertook a review of options for the upgrade of the existing boat ramp and jetty at Bemm River.  Working 

with Crossco consulting engineers, he developed upgrade options including detailed designs for the purposes 

of design and construct tender documentation for Council. Peter was also involved in the tender evaluation 

process. 

OTHER PROJECT EXAMPLES 

◼ Port Fairy East Beach Seawall; Victoria Dr Riedel established and supervised site investigations 

relating to the existing structural integrity of the eastern-most 100 metres of the seawall; and subsequently 

undertook the construction supervision of necessary structural upgrading and seawall extension works. 

◼ Browse Gas Project Pipeline Stabilisation; North-west shelf; Western Australia. Dr Riedel undertook 

studies to determine the optimum stabilisation methods for submarine pipelines associated with this 

project.  The studies culminated in physical modelling in Canada in a 3-d wave/current basin (supervised 

by Dr Riedel) over two 3-month periods in 2011 and 2012. 

◼ North Ashburton Coastal Studies, Western Australia Wave and sediment transport modelling to 

investigate coastal processes for a proposed new port facility near Onslow for the Dampier Port Authority 

was undertaken by Dr Riedel.  This work has since been followed by peer review studies of other coastal 

engineering aspects and the detailed engineering design of defence seawalls. 

◼ Coastal Hazard Vulnerability Assessments; Victoria Since the requirement for such assessments 

came into being in December 2008, Dr Riedel has undertaken over 30 assessments around the Victorian 

coastline.  Dr Riedel also holds a “peer review” role for the City of Greater Geelong for assessing the 

adequacy of CHVA’s submitted by other consultants to the City of Greater Geelong. 

◼ Shoreline Erosion at Rye Yacht Club; Victoria Dr Riedel undertook assessments of the damage caused 

to the foreshore between Rye Jetty and the Rye Yacht Club following two severe storm events in late June 

2008 and April 2009.  The erosion was exacerbated due to the occurrence of storm surges that had 

average recurrence intervals in the range of 20 years to 100 years.  Remedial action in the form of sand 

by-passing and dune re-establishment were recommended. 

◼ Esperance Port Enhancement – Implication on Stability of Adjacent Beaches, Western Australia 

Dr Riedel undertook coastal processes modelling to investigate wave transformation and beach stability 

at the Port of Esperance for existing conditions - and for conditions simulating an expansion of the port.  

The port expansion scenario included a breakwater extension of about 300 metres; and deepening of the 

harbour approach channel to 22 metres. 

◼ Cape Conran Coastal Process Study, Victoria Dr Riedel undertook coastal processes modelling to 

investigate wave penetration into the boat ramp facility at Cape Conran.  Historical aerial photography 



 
 
 

Offices in Melbourne, Brisbane, Perth, Wangaratta, Geelong, Bairnsdale and Stawell  |  watertech.com.au Page 4 

was used to determine the extent of natural shoreline changes for the adjacent beaches.  Advice was 

provided on alternatives for upgrading the existing facilities.  

◼ Dampier Wave Study, Western Australia Dr Riedel undertook wave modelling to investigate cyclone 

wave penetration into proposed new port facilities for the Port of Dampier.  Wave characteristics and 

occurrence statistics were produced at eight locations around the expanded port precinct.  

◼ Adelaide Desalination Plant, South Australia Dr Riedel provided all of the coastal engineering inputs 

to this proposed project for a tenderer.  It is to be sited at Port Stanvac.  Mathematical model of wave 

penetration from the ocean as well as for locally generated waves was included in the study.  

◼ Safety Beach, Dromana, Victoria Dr Riedel undertook a coastal processes study to investigate cliff 

erosion at the north-eastern end of Safety Beach.  Historical aerial photography was used to determine 

erosion timelines.  A  range of mitigation scenarios were formulated and costed. 

◼ Mallacoota Panel Hearing, Victoria Dr Riedel was the chief technical witness with respect to coastal 

engineering and coastal processes for this hearing.  This transpired as a consequence of extensive 

coastal process studies and concepts for developing an ocean access for boat launching at Mallacoota 

that Dr. Riedel had previously completed in 2004/5. 

◼ Portland Sand Disposal Options, Victoria Dr Riedel undertook a range of studies for the Port of Portland 

in relation to an ongoing commitment by the Port to a sand by-passing strategy.  The studies involved 

mathematical modelling of scenarios and predicting the response of the shoreline to each scenario. 

◼ Tooradin Boat Ramp Coastal Process Study, Victoria Tooradin Boat Ramp has usability problems due 

to siltation.  Tooradin is also a low lying area of the Victorian coast.  Dr Riedel undertook a study of coastal 

process through a combination of assessment of historical aerial photographs, field data collection of 

currents; and coastal engineering interpretation. 

◼ Mount Martha Detailed Engineering Design, Victoria Mount Martha North Beach has been eroding 

over the last eight years.  Dr Riedel undertook coastal processes studies including numerical modelling to 

investigate beach erosion - as well as an analysis of historical aerial photographs.  The conclusion was 

that a groyne should be constructed at the northern end of the beach and that the beach should be 

nourished with sand.  Detailed documentation for tender purposes was produced.  

◼ Channel Deepening, Victoria Dr Riedel undertook a Peer Review role in relation to the impacts on 

seabed stability at the entrance to Port Phillip Bay as a result of major channel deepening of the rocky 

seabed. 

◼ St Helens Dredging Alternatives, Tasmania The Bar at the entrance to Georges Bay (upon which St 

Helens is situated) continually shoals and becomes dangerous to navigation.  Dr Riedel undertook a study 

of the coastal processes and geomorphological development of the system and concluded that Georges 

Bay was a sand sink.  The most practical method of management was the removal of sand from the 

system.  

◼ Blairgowrie Groyne Review, Victoria Based on a study of the history of groyne construction through 

analyses of historical aerial photography, Dr Riedel investigated the performance of the groynes to 

determine which structures should be maintained and which should be removed.  The project has been 

implemented with the removal of a large number of non-functioning or derelict groynes.  

◼ Kupe Gas Pipeline; New Zealand Dr Riedel undertook the design of rock sleepers for this project on the 

west coast of NZ.  The seabed is strewn with rock cobbles and the pipeline is supported on rock sleepers 

(mounds of rock that need to be stable) so that the pipeline is not damaged by moving rocks.  This was a 

fast track project started in January 2007 and construction of the sleepers was completed by May 2007. 

◼ Gorgon and Jansz Gas Field Development; North-West Shelf, Western Australia Dr Riedel has been 

involved in the pipeline stabilisation aspects of this project since 2005.  The project is ongoing and includes 

scour assessment, trench backfill stability, dynamic and static berm stability and the use of gravity 
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anchors.  The studies culminated in physical modelling in Canada in a 3-d wave/current basin supervised 

by Dr Riedel.  

◼ Lakes Entrance Sand Management Program – Trial dredge sequencing; Victoria, Australia Dr 

Riedel undertook investigations and numerical modelling resulting in recommendations regarding the 

sequence in which trial dredging should be undertaken at Lakes Entrance bar.  

◼ Apollo Bay Sand Management; Victoria, Australia Dr Riedel undertook coastal processes modelling to 

investigate beach erosion at Mounts Bay and sand management at Apollo Bay Harbour.  The erosion 

issue was also addressed through the comparison of historical aerial photographs that were rectified and 

overlain.  Management methods involving sand recycling and sand by-passing were recommended and 

a Draft report submitted. 

◼ Port of Portland Wave Study; Portland, Victoria, Australia Dr Riedel undertook mathematical 

modelling of wave penetration into Portland Harbour to ascertain why ship rolling and ranging problems 

were occurring at the Port's berths.  The study concluded that wave penetration was due to a large sand 

spit off the main breakwater that was refracting waves into the harbour.  Dr. Riedel recommended 

configuration dredging to shape the sand bar so that it diffused wave energy. 

◼ Geraldton Port Enhancement Project; Western Australia Dr Riedel completed a series of studies 

which have run for several years addressing the wave climate, coastal processes and coastal engineering 

issues associated with the Geraldton Port Enhancement Project.  The project involves increasing the 

depth of the access channel from approximately 10.5 to 13.5 metres, plus the construction of breakwaters, 

reclamation and beach enhancement.  Extensive mathematical modelling of waves and coastal processes 

was included.  Key sensitive issues addressed were the effects on adjacent recreational beaches, effects 

on wind surfing of swell waves, and impacts on the intake pipelines for the lobster holding tanks in the 

fisheries area of the port precinct. 

◼ Adelaide Metropolitan Beaches Coastal Processes; South Australia Dr Riedel set up wave and 

coastal processes models for the whole of Gulf St Vincent and the ocean approaches.  The seabed 

schematisation included over 500,000 grid points nested down to a scale of 25 metres.  This model was 

used to simulate coastal processes for the 28 kilometres of Adelaide’s metropolitan shoreline. 

◼ Otway Gas Pipeline Scour; Bass Strait, Victoria, Australia A new gas field is being developed off the 

southwest coast of Victoria.  The pipeline which will deliver the gas to shore passes through extensive 

areas of sandy seabed.  Dr Riedel investigated wave conditions along the pipeline route and undertook a 

scour assessment and investigated the possibility of sand waves, all of which could cause pipeline 

spanning and over-stressing. 

◼ Lakes Entrance, Victoria, Australia Dr. Riedel was called as an expert witness in relation to coastal 

processes at the Lakes Entrance sand bar.  A fatal accident occurred when a fishing vessel capsized and 

sank in 1978 as it was crossing the bar at Lakes Entrance.  In 1977 the state government had started to 

dredge a channel through the bar by side-casting.  Dr. Riedel’s investigations related to the sand 

movements across the bar, the stability of the channel, and whether the maintenance dredging was likely 

to contribute to the formation of new shoals. 

◼ Barlings Beach Coastal Hazards;  New South Wales, Australia Dr Riedel undertook a coastal hazard 

assessment to determine the hazards from long term and short term erosion and recommend buffer zone 

widths. 

◼ Walkerville Boat Ramp & Erosion Issues;  Victoria, Australia Dr Riedel investigated the coastal 

processes at Walkerville based on historical aerial photographic comparisons and first principles of coastal 

engineering.  In addition, improvements to the boat launching facility were investigated and five 

alternatives developed. Draft report submitted. 
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◼ Barry Point Port Development ;  Victoria, Australia Dr Riedel undertook coastal engineering and 

process studies in relation to they feasibility of the project and in particular in relation to dredging and spoil 

disposal for the environmental approval process. 

◼ Club Spit Marina;   Lakes Entrance, Victoria, Australia Undertook seabed investigations and prepared 

design concepts and costing for a new marina at Lakes Entrance which involved dredging of about of 

70,000 cubic metres of silt and sand. 

◼ Kingston City Council - Technical Assistance;  Victoria, Australia Dr Riedel provides ongoing advice 

in relation to coastal engineering problems along the bayside foreshore of the shire.  Issues investigated 

thus far include seawall rehabilitation, erosion of the foreshore, scour adjacent to training walls and new 

foreshore protection projects 

◼ Bastion Point Boat Ramp;  Mallacoota, Victoria, Australia Dr Riedel undertook detailed coastal 

processes modelling for the appropriate location of alternative boat ramp locations.  The commission was 

undertaken as the first phase of an environmental assessment process. 

◼ Batu Hijau Pipe Launch;  Sumbawa, Indonesia Dr Riedel designed and undertook a comprehensive 

physical modelling study at Melbourne University for the forces required to launch a 3.5 kilometre, 

1250mm diameter HDPE pipeline at model scales of 10: 1 and 62 : 1. 

◼ Cunningham Arm and Paynesville Berth Review and Planning;  Gippsland Lakes, Victoria, 

Australia The demand for recreational boat berthing facilities continues to grow in the Gippsland Lakes.  

In the past berthing facilities have been constructed without an overall Master Plan.  Dr Riedel reviewed 

the existing facilities and recommended a rationalisation of facilities to substantially increase the number 

of berths and to separate the commercial fishing fleet from the recreational boating facilities. 

◼ Shelley Beach Stability ;  Victoria, Australia Bathing boxes and boatsheds are located along the 

western section of Shelley Beach.  Over the last 50 years the width of beach between these structures 

and the sea has diminished to the extent that the structures are being subjected to waves and being 

damaged.  Dr Riedel undertook a study of the erosion history, existing problems and recommended that 

the vulnerable structures should be relocated to the central/eastern portion of the beach where there was 

a wide beach. 

◼ Middle Ground All-Tide Access Study;  Victoria, Australia Dr Riedel was the project manager and 

coastal engineer responsible for the project which included technical, environmental and economic 

assessment of dredging an all-tide access channel between Port Albert and Port Welshpool within the 

Nooramunga Marine and Coastal Park of Corner Inlet. 

◼ Preliminary Design for Priority Beach Nourishment Projects;  Port Phillip Bay, Victoria, Australia 

Dr Riedel recently completed a study of the coastal processes and prepared preliminary designs and cost 

estimates for eight separate beaches that would benefit from beach nourishment in the short term. 

◼ Callala Bay and Currarong Beach Foreshore Erosion Study;  New South Wales, Australia  Dr Riedel 

completed a study of the erosion problems and prepared alternative remediation strategies for both Callala 

Bay and Currarong Beaches.  The study was undertaken for Shoalhaven City Council. 

◼ Assessment & Management of Coastal Processes in Portland Bay;  Victoria, Australia Dr Riedel 

undertook a comprehensive assessment of the coastal processes affecting the port and the downdrift 

eroding coastline between Portland and Schnapper Point and has developed a recommended 

management strategy involving sand by-passing of the port to ensure the long term stabilisation of the 

downdrift beaches. 

◼ Gippsland Lakes Coastal Erosion and Management Study;  Victoria, Australia The extent of erosion 

around the entire Gippsland Lakes foreshore was assessed and predictions made for the likely extent of 

erosion over the next 50 to 100 years.  Management strategies for the erosion and associated 

environmental issues were prepared.  Dr Riedel was the specialist coastal engineer on the consulting 

team. 
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◼ Materials Offloading Facility;  Dampier, Western Australia:  Dr Riedel provided a review of the 

specifications for rock for both the construction of seawalls and for the backfilling of the submarine pipeline.  

He recommended that under controlled conditions the specifications could be relaxed so that a much 

greater proportion of the quarry yield could be incorporated into the project works – leading to potentially 

large cost savings. 

◼ Lake Wellington Canal Development;  Victoria, Australia Lake Wellington is the western-most lake in 

the Gippsland Lakes system.  There are few residential or boat berthing facilities.  Dr Riedel undertook an 

assessment of water quality and coastal processes issues relating to the construction of a canal estate 

off the southern shore of the lake. 

◼ North Arm Masterplan;  Gippsland Lakes, Victoria, Australia Dr Riedel managed the preparation of a 

master plan for North Arm at Lakes Entrance.  The project components included berth rationalisation, 

dredging and maintenance of the existing environment. 

◼ Current Measurements and Scour Assessments in Mermaid Sound;  North-West Shelf, Western 

Australia Dr Riedel planned and undertook a current measurement program in relation to ongoing studies 

for seabed scour and sand wave formation along the pipeline route for the gas pipeline from the well head 

to the shoreline. 

◼ Beaches at Risk Project;  Port Phillip Bay, Victoria, Australia Dr Riedel worked as an associate to 

Vantree Pty Ltd in the preparation of this comprehensive study of beaches that were at risk from coastal 

erosion in Port Phillip Bay.  The project was for the Victorian State Government. 

◼ North Arm Master Plan;  Lakes Entrance, Victoria Boating facilities and shoreline use in North Arm 

have been developed on an adhoc basis and suffer from a lack of planning.  Dr Riedel project managed 

a study for East Gippsland Shire Council which resulted in the production of a draft master plan for marine 

facilities and beach use in the area. 

◼ Mount Martha North Bathing Boxes;  Victoria, Australia A large number of bathing boxes were 

damaged or destroyed as a result of a series of winter storms in 2000.  Dr Riedel was the project Manager 

for studies which identified the cause of erosion, which lead to the bathing boxes being subjected to 

undermining and wave attack. He then produced a report defining the structural standards required for 

the reconstruction of all bathing boxes. 

◼ Beach Creation at Crusoe Reservoir;   Bendigo, Victoria, Australia Bendigo is an inland city with no 

access to beach amenities.  Dr Riedel investigated and then designed a beach that could be constructed 

along the shoreline of Crusoe Reservoir. 

◼ Semaphore Park Beach Management Options, South Australia Dr Riedel completed a study of erosion 

at Semaphore Park beach.  The beach had been stable or accreting up until about 1983.  Since that time 

it has changed to an eroding beach with an annual average erosion of about 30,000 cubic metres. A range 

of remedial works including renourishment, groynes and offshore breakwaters has been evaluated and 

the recommendation is for a single offshore breakwater with minimal mechanical renourishment. 

◼ Mt Martha Beach Stability Study;   Victoria, Australia Dr Riedel investigated the stability of the beach 

following severe storms in winter 2000 that demolished or damaged about 15 boatshed structures along 

the beach.  It was concluded that the conditions causing the erosion and subsequent damage were not 

overly severe and that if such structures were to be maintained at the back of the beach, the structural 

standard needed improvement and the floor levels of structures should be increased. 

◼ Lake Glenmaggie & Pykes Creek Reservoir Erosion;   Victoria, Australia Significant portions of the 

shorelines of these reservoirs are undergoing erosion.  An investigation was undertaken of the extent and 

possible reasons for the erosion.  For eroding areas that were threatening infrastructure such as adjacent 

housing and public amenities, concepts were prepared for remedial works. 

◼ Warrnambool Harbour Siltation Study & Concept Designs;   Victoria, Australia Wave hindcasting, 

mathematical modelling of wave transformation and sediment transport was combined with field work on 
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currents and sediments to determine the causes of siltation and excessive wave penetration into the 

harbour.  Recommendations for upgrading harbour facilities were made and accepted. 

◼ Thevenard Island Foreshore Protection;   Western Australia Dr Riedel investigated the mechanism of 

erosion that had demolished infrastructure, including a seawall during a recent cyclone.  Various 

alternative erosion protection works were developed and compared. 

◼ Surrey River Mouth Stability;   Victoria, Australia Dr Riedel investigated the conditions under which 

the river mouth remained open and the feasibility of artificially opening the river mouth when it was barred. 

◼ Impact of Mermaid Marine Access Channel;  Western Australia  A new marine facility was being 

designed adjacent to the Woodside Offshore supply base and tug harbour in Mermaid Sound.  Dr Riedel 

reviewed the proposed new facility and the impact dredging and seawall construction might have on wave 

penetration and siltation at the Woodside facility. 

◼ The Strand Beach Redevelopment;   Townsville, Queensland, Australia Dr Riedel undertook a series 

of studies for Strand from 1995 through to 1998 including detailed coastal process modelling.  The results 

of the modelling were then utilised to design new beach compartments that would be stable for up to the 

100year ARI event. 

◼ Brighton Sediment Transport Modelling;  Adelaide,  South Australia Wave hindcasting and longshore 

sediment transport modelling was undertaken using Adelaide Airport wind data from 1981 to 1997.  

Sediment transport was computed every three hours and integrated to provide monthly net and gross 

longshore transport capacities. 

◼ Holdfast Shores and West Beach;  Adelaide, South Australia Dr Riedel undertook detailed coastal 

process modelling for the foreshore in relation to redevelopment involving the construction of a marina 

and protected boat ramp.  He supervised GENESIS modelling to determine the likely shape of beaches 

in the lee of offshore breakwaters. 

◼ Queenscliff Boat Harbour;  Victoria, Australia Plans for upgrading the marine facilities for the berthing 

of boats at Queenscliff were being prepared by Parks Victoria.  Dr Riedel provided a specialist role relating 

to the hydrodynamics and siltation issues for the entrance channel to the marine facility.  The entrance 

channel also provided a conduit for water exchange between Swan Bay and Port Phillip Bay. 

◼ Aspendale Beach Renourishment;  Victoria, Australia Dr Riedel was the project manager for the sand 

source and beach management studies that were undertaken in relation to renourishing North Aspendale 

beach with up to 200,000 cubic metres of sand. 

◼ Rye Front Beach Erosion Study;   Victoria, Australia  Dr Riedel was the project manager and undertook 

the coastal process study and prepared alternative solutions for remedial works to control future erosion 

and improve the beach amenity. 

◼ Mount Martha Coastal Study;   Victoria, Australia Dr Riedel undertook the detailed studies of waves 

and coastal processes for this project and performed the overall technical review role in relation to all 

coastal engineering aspects. 

◼ Apollo Bay Coastal Study;  Victoria, Australia Dr Riedel set up wave and coastal process mathematical 

models for the Apollo Bay shoreline in order to develop an understanding of the coastal processes so that 

alternative methods of stabilising the foreshore could be evaluated. 

◼ Point Nepean Seawalls;  Victoria, Australia Dr Riedel was the project manager for studies of the seawall 

deterioration, geotechnical and structural assessment, development of alternative remedial works, design, 

documentation and tender review and  for construction supervision of the remedial works. 

◼ Sepang Development Reclamation;   Malaysia Undertook detailed studies of the feasibility and 

methodology of dredging 70 million cubic metres of sand from Malacca Straits to raise ground levels 

onshore over an area of 7,000 acres for a mixed development.  The studies included identifying the sand 

source using sampling techniques in water depths of up to 20 metres, and extensive mathematical 
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modelling to determine the impacts of the sand removal as well as the impacts of changing the form of 

the shoreline as part of the reclamation process. 

◼ Penang Sri Metropolis Project;   Malaysia Undertook a feasibility study for the reclamation of some 

1,500 acres on the eastern coastal fringe of Pulau Penang, including reclamation of the Middle Bank area.  

The volume of material to be dredged for the reclamation is some 50 million cubic metres. 

◼ South Fremantle Beach;  Western Australia The beach at South Fremantle is to be upgraded by 

widening the area above high tide, replenishing the beach and stabilising losses from the beach.  Dr. 

Riedel undertook detailed mathematical modelling of the waves and coastal processes at the beach in 

order to predict equilibrium beach alignments, beach rotation during storms and offshore losses during 

storms.  From these studies recommendations were made for suitable groyne extensions to minimise the 

losses of sand from South Beach.  The impact of groyne extension on the adjacent beach was also 

investigated. 

◼ ECAC facility;   Point Wilson, Victoria, Australia Approximately 10 million cubic metres of capital 

dredging was to be undertaken in Corio Bay (within Port Phillip Bay) of which 2 million cubic metres relates 

to the construction of a new explosives and armaments wharf facility, boat channel and turning basins.  A 

commission of inquiry was set up to determine whether the project should proceed.  Dr. Riedel was 

engaged to assist the Commissioners with respect to all issues relating to hydrodynamics, waves, coastal 

processes, and in particular in relation to dredging and the disposal of dredged spoil in offshore dumping 

grounds within Port Phillip Bay. 

◼ Phuket Marina, Thailand Undertook a feasibility study of all the marine/coastal engineering aspects of 

this project located at the northern end of Phuket Island. Issues addressed included dredging, siltation, 

protection from waves and currents, and the design of seawalls separating the marina from the foreshore.  

Prepared dredging documentation for tender call. 

◼ Noosa River, Queensland, Australia A study was undertaken for the Noosa Shire Council and others in 

relation the Noosa River system with respect to providing marina facilities.  Noosa river drains an extensive 

estuary and shallow lake system.  The hydrodynamics of these systems had to be maintained. 

◼ Penarik Country Beach Resort;  Malaysia Undertook a feasibility study for the coastal engineering 

aspects of a waterfront housing and resort hotel project ,including the preparation of all the related 

technical documents to support the environmental impact assessment. 

◼ Dunk & Bedarra Islands, Queensland, Australia Investigated the causes of erosion on the resort 

beaches and advised of alternatives for beach stabilisation and management for the future.  Prepared 

documents for tender to undertake beach replenishment works and groynes constructed from geotextile 

fabric. 

◼ Sunshine Beach, Noosa, Queensland, Australia  Prepared the coastal processes component of an 

environmental impact statement for a subdivision of sea-front land.  The key issue addressed was the 

appropriate buffer width between the high water line and the development of hard facilities. 

◼ Royal Reef, Cairns, Queensland, Australia Undertook a review of the design water levels and 

suggested alternative bund designs and layouts to protect the site from storm surge inundation.  Also 

provided advice with respect to the design waves for the design of the bunds. 

◼ Sandy Bay Coastal Study;   Hobart, Tasmania: Undertook a study of Sandy Bay beach in relation to its 

stability and management options to augment stabilisation.  For the study, Dr. Riedel completed a review 

of all previous reports and data, conducted a float drogue current measurement program and took seabed 

samples in the search of suitable sources of sand for beach replenishment. A report was prepared 

documenting alternatives for beach management.  

◼ Third Runway at Sydney Airport, New South Wales Dr. Riedel was seconded to the Federal Airports 

Commission to provide independent review and advice in relation to the documentation being produced 
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for the Environmental Management Plan.  The advice was specifically focused on the impacts of dredging 

on the Botany Bay shoreline and seabed. 

◼ Lihir Mine;  Papua New Guinea Undertook design wave and water level studies in relation to the design 

of the disposal of rock waste and for the determination of design wave conditions for proposed marine 

facilities at Lihir Mine.  

◼ Pengerang Harbour, Malaysia Concept development, feasibility studies and preliminary design for a 

major residential and commercial development incorporating an inland sea, associated reclamation works 

and a 350 berth marina. 

◼ Batam View Beach Hotel Marina;  Indonesia Coordinated a re-design of the marina and island 

reclamation to provide adequate protection from waves and to minimise construction costs by using locally 

available materials.  This was followed by design documentation for the new concept, calling for tenders, 

tender review and recommendation of a contractor. 

◼ Kuantan Foreshore Development, Pahang, Malaysia Following on from his work on the Coastal Sector 

Erosion Control Project in Malaysia, Dr Riedel provided all of the planning and conceptual design advice 

for a large reclamation project on the northern side of the Kuantan River.  The project included canal 

developments, a marina, residential land and a golf course. 

◼ Coastal Erosion Control Sector Project, Malaysia Dr Riedel was the Project Director and specialist 

coastal engineer for this Asian Development Bank (ADB) funded project.  The project involved the 

assessment of coastal erosion and stability problems at 45 different sites in East and West Malaysia.  For 

each site mitigation methods were designed and costed taking into account both environmental and 

economic impacts.  The proposed capital works project was accepted for funding by the ADB. 

◼ McArthur River Marine Facilities, Northern Territory, Australia New port facilities were to be 

established for  a large new mine on the McArthur River.  Dr Riedel undertook the site investigations in 

relation to the stability of a navigation channel up the river to the mine site. 

◼ False Cape Resort, Queensland, Australia  Dr Riedel managed the coastal processes studies for this 

development which required the dredging of an access channel for marine facilities and at the same time 

ensuring that the existing beach was not destabilised. 

◼ Glenelg Foreshore EES, South Australia Dr Riedel provided the coastal processes input to a generic 

EES which considered four different configurations for the development of the foreshore, including a 

marina at Glenelg. 

◼ Newport Waterways, Queensland, Australia Full scale model testing was conducted to investigate the 

stability of a 1:5 river gravel beach in relation to a canal estate beach design.  The testing was undertaken 

at Queensland Hydraulics Laboratory by Dr. Riedel. 

◼ Popua Master Plan, Tonga Dr. Riedel conducted a planning, engineering and initial environmental study 

for the development of some 200 hectares of low lying land for this project which was funded by AIDAB 

(now AusAID).  The plan included land for institutional, industrial, residential and tourism purposes whilst 

maintaining the existing cultural and environmental features. 

◼ Tupai Island Development;  French Polynesia Dr. Riedel undertook a major field data collection 

exercise and subsequently supervised a study of the coastal processes and lagoon hydrodynamics 

affected by a proposed US$1 billion tourist development. 

◼ Cape Naturaliste to Yanchep, Western Australia Dr. Riedel has supervised coastal process studies for 

a number of beaches along this length of the Western Australian coastline.  Included are studies of the 

natural processes affecting foreshores at Dunsborough, Busselton, Port Geographe, Minninup, Bunbury, 

Dawesville, Peel Inlet, Warnbro Sound and south of Yanchep.  
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◼ Tug Harbour;   Burrup Peninsula, Western Australia Three dimensional basin modelling was 

conducted in Queensland to investigate wave  penetration into the harbour and to optimise the breakwater 

length required for protection. 

◼ Laguna Quays / Aqua Del Re Development; Queensland, Australia The project is a major integrated 

resort, much of which is built on reclaimed land protected by breakwaters.  Dr. Riedel directed the design 

studies, prepared breakwater cross sections and supervised flume modelling for the project. 

◼ Paradise Bay Development;  Queensland, Australia Conducted studies to develop a small boating 

facility at Paradise Bay, Long Island in the Whitsunday Region.  Included the coordination of geotechnical 

and environmental studies, planning of marine facilities, investigations of waves, water levels and currents. 

◼ Fremantle Small Boat Harbour, Western Australia Dr. Riedel reviewed and modified the design wave 

parameters for this project before designing and supervising a flume modelling program which resulted in 

substantial changes to the breakwater design. 

◼ The Dawesville Cut;  Western Australia This project involved creating a new entrance from the Indian 

Ocean into Hervey Estuary.  Both mathematical and physical modelling studies were undertaken for the 

preferred entrance configuration. 

◼ North West Shelf Re-suspension of Dredged Materials Study;  Western Australia Large volumes of 

material needed to be dredged and disposed of in Mermaid Sound to provide shipping access to all of the 

North West Shelf marine facilities.  Dr. Riedel was responsible for studies relating to the re-suspension of 

sediments and determining the ultimate fate of such material. 

◼ Jervis Bay Naval Base, New South Wales, Australia  Dr. Riedel was seconded to Australian 

Construction Services (a Division of the Commonwealth Government of Australia), to review and conduct 

some investigations in relation to the siting and planning of harbour facilities for the Australian Navy fleet 

relocation. 

◼ Lindeman Island Beach, Queensland, Australia As part of the redevelopment of the Lindeman Island 

Resort, the coastal processes were investigated and the beach designed and subsequently constructed 

to provide an improved beach amenity for the resort at all tides.  

◼ Cairns Marlin Marina;  Queensland, Australia Dr. Riedel undertook design studies and prepared design 

documentation for the D & C bid by Theiss Contractors to the Cairns Port Authority.  

◼ Ayr/Home Hill boat Ramps;  Queensland, Australia Dr. Riedel was the project director for a study into 

the planning of all tide boat ramps in the Ayr/Home Hill area.  The study included site selection, 

engineering appraisal and economic analysis.  

◼ Hayman Island Marine Facilities:   Queensland, Australia Dr. Riedel coordinated the planning and 

design of these facilities which included a large area of reclamation, a service port and a beach 

improvement program.  

◼ Abel Point, Queensland, Australia The project consisted of a conventional marina design at a site with 

a gently sloping seabed.  Through the use of flume modelling, the breakwater cross section was optimised 

to utilise material available from the local quarry.  

◼ Raby Bay Beaches, Queensland, Australia Raby Bay canal development required new beaches as a 

frontage to reclaimed land.  Using the in-house coastal process software, equilibrium beach alignments 

were computed together with likely beach rotations and offshore sediment transport rates during storms. 

◼ North Haven Siltation;  Adelaide, South Australia North Haven boat harbour entrance is subjected to 

continual siltation.  A study was undertaken under the direction of Dr. Riedel to investigate the processes 

causing the siltation.  This was followed by an optimisation of solutions with regards to future maintenance.  
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◼ Rosslyn Bay Marina, Queensland, Australia A small vessel marina and resort node was developed at 

Rosslyn Bay.  Studies were conducted of the wave climate including the modelling of cyclone waves to 

reproduce the failure of the previously existing Rosslyn Bay breakwater during Cyclone David in 1976.  

◼ Port Geographe Resort, Western Australia As the Coastal Process Modeller, Dr. Riedel was 

responsible for the modelling of waves and longshore sediment transport and for the subsequent 

interpretation of the results.   

◼ Bougainville Tailings Disposal, Papua New Guinea The Bougainville Copper/Gold mine intended 

disposing of its mining tailings into Empress Augusta Bay via a pipeline.  Dr. Riedel was responsible for 

the wave climate, hydrodynamic studies and sediment transport studies used to predict the behaviour of 

the tailings material after its discharge to the sea.  

◼ Jubilee Point, South Australia A detailed study was conducted of waves, water levels and currents in 

relation to a proposed large scale residential/resort development at the mouth of the Patawalonga River.  

Dr. Riedel coordinated these studies.  

◼ Townsville Harbour and Benwell Road Reclamation; Queensland, Australia Dr. Riedel conducted 

the feasibility investigations, model design, flume model studies and proposed design sections for the 

breakwaters enclosing the reclamation.  

◼ Maui Pipeline, New Zealand: Extensive large scale model testing was conducted under the direction of 

Dr. Riedel at Monash University, for the design of stable rock armouring to protect the pipeline.  

◼ North Rankin Pipeline, Western Australia: Large scale flume modelling was conducted at Monash 

University to investigate the stability of rock armouring for the pipeline, as well as to assess how effective 

a rock berm was in preventing a dragging ships anchor from fouling the pipeline.  

◼ North West Shelf Supply Base, Western Australia:  Dr. Riedel investigated the design wave and water 

level parameters for the design of the Supply Base associated with the North Rankin gas field 

development.  The work included statistical and mathematical modelling.  Dr. Riedel designed a dredging 

layout for the access channel to the supply base which acted as a wave dissipater and at the same time 

minimised maintenance dredging within the channel. The investigations were followed by physical 

modelling which Dr Riedel supervised over a period of 6 months. 

◼ Port Bellarine Canal Development, Victoria, Australia Dr Riedel undertook all of the coastal processes 

studies for the development and prepared preliminary plans for the marina and associated beaches 
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