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1 STATEMENT OF ENGAGEMENT, QUALIFICATION, EXPERIENCE 
AND EXPERTISE 

1. I, Dr Hans Peter Riedel, amended by Gildas Colleter and Michael Miloshis, 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, amended by Gildas Colleter and Michael Miloshis 

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) 

 



 

Yumbah Aquaculture Facility (Abalone) | 24 June 2022  
Planning Permit application P18147 and Works Approval application 194725 315 Dutton Way, 
Bolwarra 

Page 13 

 

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). Although wave 

heights may be lower at the Henty Bay wall, both walls should be designed to the same crest height based on 

wave height at the Dutton Way section.  

TABLE 7-1 PARAMETERS EMPLOYED TO DETERMINE THE DESIGN CRITERIA 

Scenario 
Water 

Level 

Water 

Level2 

Design 

Wave 

Design 

Wave 

Significant 

Height 

Wind 

Sea 

Level 

Rise 

Total 

Sea 

Level 

Minimum 

Seawall 

Height 

 year, ARI m, AHD year, ARI m year, ARI m m m, AHD 

100 year ARI design event 

1 100 0.98 50 1.6 100 0 0.98 3.3 

2 100 0.98 50 1.9 100 0.5 1.48 3.3 

3 100 0.98 50 2.1 100 0.8 1.78 3.7 

200 year ARI design event 

4 200 1.01 100 1.6 200 0 1.01 3.3 

5 200 1.01 100 2.0 200 0.5 1.51 3.3 

6 200 1.01 100 2.1 200 0.8 1.81 3.7 

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  
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◼ Two-layered armoured wall 

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

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 
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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. 

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, amended by Gildas Colleter and Michael Miloshis 

24 June 2022 
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APPENDIX A 
LETTER OF INSTRUCTIONS 
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APPENDIX B 
CURRICULUM VITAE 
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