
Environment B·O·P  

Guidelines 2001/01 Erosion Protection Works Guidelines for Tauranga Harbour 

Acknowledgements 

The following local authorities have formulated these 
guidelines: 

• Environment B·O·P 
• Western Bay of Plenty District Council 
• Tauranga District Council 

The following consultants reports were used as a base for 
these guidelines and their contributions are acknowledged. 

Isthmus Group Limited - Assessment of effects of 
Tauranga Harbour Coastal Protection Works on 
Landscape Values, Amenity Values and Public Access. 

Tonkin and Taylor – Harbour Margin Erosion Protection 
Works Guideline. 

Coastal Consultant Assessment of New Zealand Limited – 
Effects of Tauranga Harbour Coastal Protection Works on 
Coastal Geomorphic Processes. 

The significant contributions by Paul Dell, John Whale, 
Peter Blackwood, Ray Thompson and Chris Turbott is 
also acknowledged. 

Graeme O’Rourke, Gareth Evans and Igor Drecki 
compiled the drawings to Environment B·O·P standard, 
based on the original electronic copies. 

Many thanks also to the Word Processing Team for their 
formatting and layout skills and Johnelle Retter for the 
creation of the title page. 

 





Environment B·O·P  

Guidelines 2001/01 Erosion Protection Works Guidelines for Tauranga Harbour 

Executive Summary 

The purpose of these guidelines is to identify criteria and standards for the design of coastal 
erosion protection works in the Tauranga Estuary, while at the same time providing a 
background against which consent applications for their construction may be considered. 

The guidelines have been developed to primarily assist professionals but also contains 
considerable information of value to (a) the lay person (b) other stakeholders. They do not 
present designs which will automatically gain resource consent but give options and guidance 
to those dealing with harbour and estuary issues. Every site is different and during the 
resource consent process all site-specific aspects will be taken into account. 
 
The coastal erosion process, the problems caused by it and a recommended approach to the 
proper management of the problem is presented. 
 
Three firms, specialists in their fields of coastal engineering, landscape assessment and 
coastal processes, were commissioned to consider the overlapping problem of harbour erosion 
and requirements for protection works.  A summary of their findings is given. 
 
Based on these, a procedure is suggested to consider any “soft” (minimum intervention) 
options that may be available and be sufficient to avoid or remedy the problem and, if a 
“hard” (structured) solution is unavoidable at a specific problem site, to determine whether 
the site is amenable to remediation in terms of one (or more) of six standard (generic) design 
options or not.   
 
A procedure is presented to enable a developer to choose the most appropriate design (or 
designs) from among the six options. If none of the options are feasible a site-specific design 
by an expert coastal engineering specialist is required. 
 
For each of these six standard design options, the design (and construction) procedure is set 
out, together with outline design drawings which can be dimensionalized to suit the site in 
question. 
 
A procedure for taking into account aesthetics, visual amenity values and public access is 
recommended as part of these guidelines as is the need to consider, at all stages of the process, 
the philosophy of avoid, remedy or mitigate. 
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Part I: Identification of an Erosion Problem 

Part I of the guidelines assists the user in identifying whether coastal protection works are 
necessary and determines if a standard design option can be used or if assistance from a 
specialist coastal engineer is needed. 
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Chapter 1:  The Need for Guidelines in the 
Management of Erosion in Tauranga Harbour 

1.1 Introduction 

1.1.1 Preface 

The purpose of seawalls is to prevent land retreat, inundation and loss of land 
through wave action.  Structures are used to fix the land-sea boundary and are 
inserted where erosion is active to mitigate its adverse effects.  Seawalls do not 
promote accretion nor reduce the regional trend of erosion.  Structures do not protect 
the beach fronting the wall or adjoining unprotected beaches. 

During 1991/1992 a survey was undertaken and found that there are over 1,000 
coastal protection works in the Tauranga Harbour area.  This number is increasing 
with more applications to insert structures being processed by the relevant consent 
authorities on an annual basis as property owners seek to maintain property 
boundaries. 

The position in which a seawall is inserted affects the degree of interaction between 
the structure and process.  For example a wall inserted well above high tide mark 
cannot interact with the process regime and, therefore, cannot alter the morphology 
of the nearshore system.  However, structures inserted directly below the high tide 
mark will interact with processes for part of the tidal cycle, which may produce 
morphological changes in the beach and nearshore system.  Many of the structures in 
Tauranga Harbour fall within this category.  

The stakeholders involved in the formation and implementation of these guidelines 
are as follows: 

Environment B·O·P 

Tauranga District Council  

Western Bay of Plenty District Council 

Department of Conservation 

All these agencies have functions to manage the margins of harbours under the 
RMA. In some cases they also have an interest in the protection of land, property and  
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the effects of ongoing coastal processes, as well as in the formulation of a set of 
guidelines which provides clear guidance and standards as to appropriate erosion 
protection structures for the Tauranga Harbour area. 

1.1.2 Purpose of the Guidelines 

The purpose of these guidelines is to provide a framework for the rapid identification 
and selection of a range of possible solutions for coastal erosion problems in the 
Tauranga Harbour area if such a problem exists. They present a procedure to be 
followed when assessing a site and selecting the coastal protection work(s) 
appropriate to that site. The guidelines provide a number of standard designs for 
protection works, and the procedures by which they can be constructed and are 
intended to minimise any adverse effects. They also identify whether site-specific 
assessment is required by a specialist coastal engineer. 

The Erosion Protection Works Guidelines for Harbours and Estuaries will also give 
guidance to which resource consent applications can be judged against by District 
Councils and Environment B·O·P. 

1.1.3 Scope and Limitations 

Although these guidelines will be useful in selecting an appropriate design from 
amongst a range of standard options presented herein, this will not be possible in all 
situations. 

A number of factors may make it undesirable to apply any of the options at a specific 
site and may require design to be done by a specialist in coastal engineering. See 
sections 2.2.4, 2.2.5 and 2.2.6 in this regard. 

1.2 How the Guidelines Work 

The full procedure for the use of these guidelines is presented in Chapter 5.  

The flow chart illustrates in simplified form the basic process to be followed.  The 
parameters used are shown graphically in Figure 1 and are explicitly defined in 
paragraph 5.1.4. 

1.3 Principles of these Guidelines 

Before embarking on a built protection work you should consider alternatives 
and costs associated and the need to formally justify the work you are 
proposing. Consider the following: 

• The ‘do nothing’ alternative. 

You need to consider whether the shoreline is actually eroding. Is there 
evidence of active erosion that is in your opinion not acceptable? Consider 
this option in relation to the costs outlined below.  

• The ‘soft option’ (only appropriate in low energy areas, refer Figure 2). 
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If erosion is occurring and is not acceptable to you, consider first the soft 
option approaches discussed in Chapter 3. These include planting and 
beach replenishment to mitigate erosion without the need for expensive 
protection works. 

• The ‘hard option’ 

If having considered the ‘do nothing’ and ‘soft option’ you are certain that 
the only alternative is a built protection work consider the following. The 
cost of building the protection works in respect to; design, consents, 
installation and the ongoing maintenance costs over time. You will also be 
responsible for the replacement of the structure should it be 
damaged/destroyed or at the end of its design life.  The structures in this 
guideline have varying life spans. Check the intended lifespan of the 
structure (Table 3.1) and calculate the initial capital costs plus 
maintenance costs over the lifespan of the structure to keep it at a 
consentable standard. The purpose of these guidelines is to set a minimum 
standard for the use of protection works in a coastal setting. During the 
consent process high regard will be given to ensure that appropriate 
materials are used in constructing the protection works, and that the 
structure is built to the standard required by the guidelines.  

1.4 Consideration of Site Specific Factors 

Each site will have specific attributes and constraints. These may have a major 
impact on the type of protection works that are proposed and suitability to the 
area.  There may be both positive and negative effects. Attributes and 
constraints include the following: 

• Effects of landscape aesthetics, and other natural character factors will be 
assessed during the consent evaluation process. These must be given 
regard to at the time of the design. 

• Some sites may be extremely erodable. Sand, water and small grain size 
material may still be able to erode from behind a protection work making 
it ineffective. Great care must be taken to ensure that appropriate 
materials and construction procedures are used which will protect the 
area from further erosion. 

• Make sure that the structure is able to be keyed in properly with effective 
foundations and returns (ends).  Consider whether structure will adversely 
affect neighbouring properties. This will be a factor when your consent 
application is considered. 

• Where is the structure to be built?  If the protection works are protecting 
private land and built below Mean High Water Springs (which is in public 
space), then this may incur additional charges. Access issues may also need 
to be assessed. 
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1.5 Flow Chart To Determine Appropriate Type Of Protection 
Structure if Needed 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Determine Nearshore Depth: 
• Survey land/sea boundary to Moturiki Datum 

Measure seawards and perpendicular to the coastline a 
distance of 15 metres from the toe of the proposed wall 

Determine the depth of the seabed below the design inundation 
level, as given in Figure 2 

Is hs < 2.0 

YES NO 

Draw a rough design to see if wall 
height hw will be more than 3 metres 

high 

YES: Site-specific design need by a 
coastal engineer 

Site-specific design needed by a 
coastal engineer. 

NO: Check the embankment slope 
above crest of seawall is less than 300 

YES: Test foundation soils.  If firm 
enough then a more detailed 

preliminary design may be carried out 
from those generic designs  

• Check proposed protection works is suitable for area, 
i.e. aesthetics 

• Compare costs of available designs (if more than one 
option available) 

• Apply for Resource Consent before commencing any 
works 

NO: Site specific design needed by a 
coastal engineer 

Is the erosion causing any significant 
adverse effects to land or property? 

YES NO 

Look at cause of erosion. 
Correct if possible 

(i.e. stormwater discharge) 

Do nothing! 

Investigate soft options and select one if feasible. 
If not, select a protection structure if there is no other alternative. 

Consider constraints in Figure 1 

Correct Consider initial cost of 
structure, consent and on-

going maintenance costs for 
the life of structure 
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The above is a simple diagram which shows the process which should be followed when 
considering the need for a structure to be built. It is an indicative diagram only and is 
supported by section 5.1.1 and the remainder of the document. 

For your convenience a copy of Environment B·O·P’s “Applying for a Coastal Permit” 
brochure is included at the back of this document. 
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1.6 The Nature of the Coastal Erosion Process as an 
Environmental Phenomenon 

The coast is the transition zone between the terrestrial environment and the maritime 
environment. As such it is incessantly subject to erosive and formative processes 
which are unique to such a zone of transition. It is inherently unstable due to the fact 
that it is being acted upon by a constantly changing input of energy from various 
sources. These sources manifest themselves as sea levels which may vary according 
to the tidal cycle, longer-term climatic cycles as well as short-term cycles due to the 
input of wave borne energy caused by wind. 

What happens at a particular location, subject to a particular input of energy, will 
depend on the geological and geomorphological properties of the site and its ability 
to withstand the erosive forces. Ocean currents will also play a part and may either 
add sediments to a site or carry them away. Impact due to human activity may serve 
to disrupt the balance established over time. 

The processes of coastal erosion are not fully understood or explained in terms of 
physical laws or mathematical models. The complex nature of these processes put 
their consideration outside the scope of guidelines such as these. It is because of 
these considerations that in many cases the design of sea walls will have to be 
reserved for specialist coastal engineers. 

Experience accumulated over many years has shown that the erosive power of the 
ocean is less, the milder or flatter the slope of the beach is at the problem site. This is 
due to the fact that the amplitude of an ocean wave is limited, or attenuated, by the 
depth available in which to propagate. For the same beach profile, the wave energy 
input (amplitude) is higher if the length of fetch is more. These two factors, namely 
wave energy and the nearshore depth, if limited, permit the use of standard designs 
for coastal protection works in lesser erosive circumstances. 

1.7 Do I Need a Consent? 

The Resource Management Act 1991 has restrictions on the use of the coastal marine 
area (Section 12).  Under (1) of this rule no person may erect, reconstruct, place, 
alter, extend, remove or demolish any structure or any part of a structure that is 
fixed in, on, or under any foreshore or seabed unless expressly allowed by a rule in a 
coastal plan and in any relevant proposed regional plan or a resource consent. 

The Resource Management Act 1991 also has restrictions on the disturbing of any of 
the foreshore or seabed (1(c)) (including by excavation, drilling or tunnelling) in a 
manner that has or is likely to have an adverse effect on the foreshore or seabed 
(other than for the purpose of lawfully harvesting any plant or animal). 

The introduction of seawalls to an area may also contravene section 1(e) No person 
in the coastal marine area may destroy, damage or disturb any foreshore or seabed 
(other than for the purpose of lawfully harvesting any plant or animal) in a manner 
that has or is likely to have an adverse effect on plants or animals or the habitat. 

Crown land and coastal marine area land which is vested in the regional council also 
has a number of rules which apply, one that may affect the establishment of coastal 
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protection works is that no person may (b) remove any sand, shingle, shell or other 
natural material from the land unless expressly allowed to do so by a rule in a 
regional coastal plan and in any relevant proposed regional coastal plan or a 
resource consent. 

All structures within the Coastal Marine Area below MHWS need a coastal permit 
under the Proposed Bay of Plenty Regional Coastal Environment Plan. 

1.7.1 Regional Council Controls 

There is a requirement for anybody wanting to erect coastal works to get resource 
consent from the appropriate district council. If the structure disturbance, excavation 
or deposition landwards of MHWS is to be below the level of the Mean High Water 
Springs (MHWS) then the applicant must also get consent from Environment B·O·P 
in the form of a coastal permit.  Depending on the size and  scale of the proposed 
structures, a number of other resource consents may need to be applied for, these 
may or may not include: 

• Earthworks consents (Proposed Regional Land Plan) 

• Occupying the seabed (Proposed Regional Coastal Environment Plan) 

1.7.2 District Council Controls 

Both Tauranga District Council and Western Bay of Plenty District Council have 
obligations under the Resource Management Act 1991 to control land use above the 
MHWS (below that control vests under the jurisdiction of the regional council).  This 
includes the placement of seawalls and any earthworks, movement or displacement 
of materials, occupation of the foreshore above MHWS with coastal protection 
works and any maintenance and landscaping of the seawalls. 

1.7.3 Department of Conservation 

The Department of Conservation has a number of responsibilities in the coastal 
marine area, including statutory advocacy (i.e. providing a conservation perspective 
on the development of regional plans and district plans and on the consideration by 
councils of consent applications). 

The department also has the responsibility to service the Minister of Conservation in 
his or her functions and duties under the Resource Management Act. This includes 
making decisions on permit applications for restricted council activities in the coastal 
marine area. The Minister of Conservation represents the Crowns interest in the 
management of these lands within the coastal marine area for which the Crown has 
vested ownership to itself through various types of legislation. 
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Chapter 2:  Results of the Investigation of Erosion in 
the Tauranga Harbour 

In order to achieve a focused approach to the various aspects of the problem, three separate 
consulting firms were commissioned, to investigate the problem from three different 
perspectives. 

2.1 Coastal Consultants 

The firm Coastal Consultants NZ Limited was contracted to assess the effects of 
existing coastal protection works in geomorphic processes in the Tauranga Harbour 
Estuary. 

This study was not aimed at recommending specific engineering or “hard” solutions 
but served to put the problem as presently existing, into perspective and highlight the 
various options, (including soft options) that may be available.  In order to get the 
full benefit of this investigation, the reader is encouraged to refer to the full report, a 
summary is provided below: 

In Chapter 1 Coastal Consultants New Zealand Limited’s brief is outlined. They are 
to investigate whether the existing coastal protection works (of which there are more 
than 1,000) have had any significant effects on the coastal geomorphological 
processes in the harbour and if so, to what degree and extent. 

Chapter 2 of the report briefly reviews the current knowledge about the interaction 
between seawalls of various designs, and coastal processes and geomorphology. 
Results and conclusions of studies worldwide are presented. Bearing in mind that the 
reason for seawalls being constructed is almost always to prevent loss of land to 
wave borne erosion, i.e. it is a defensive action, the debate then focuses on whether 
the insertion of hard structures at the coast adversely affects the persistence of the 
natural coastal environment, and if so, how? 

Chapter 3 continues by stating that it was considered appropriate to study the 
Tauranga Estuary seawalls themselves, in order to get an insight into the nature of 
the local problem.  The methodology followed in the study is also set out. 

Chapters 4 and 5 present the results of the field investigations carried out and then 
attempt to identify common trends in the effects of structures on the 
geomorphological processes involved. The major attention focussed on the lowering 
of the seabed level in front of the structures and the survey is well documented with 
photographs of the various situations that exist in the estuary. 
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The results obtained relative to nearshore bed level change and the degree and type 
of coastal protection, were as follows: 

(i) Unprotected sections of coast were consistently found to have the highest 
observed bed levels (i.e. the least scour). 

(ii) Protected sections of coast were found to have markedly lower bed levels (up 
to 0.4 – 0.8 m lower) than unprotected sections of coast. 

(iii) The magnitude of bed level lowering is related to structure type. 

• lowest bed levels were observed in front of vertical seawalls 

• bed levels in front of sloping structures were higher than in front of vertical 
structures and lower than unprotected sections of coast. 

(iv) Observed bed level lowering occurred irrespective of the material comprising 
the structures (e.g. wood or concrete) 

Further tentative conclusions reached with respect to the interaction between the hard 
structures and the geomorphology and general coastal erosional process are the 
following: 

(i) Use of hard structures to combat shoreline erosion will produce a reduction in 
bed level of the nearshore in the medium to long-term. 

(ii) At sections of coast where shoreline erosion is known to be high (as identified 
by individual site investigations) bed lowering can be expected to be greater in 
magnitude and occur over shorter timescales. 

(iii) While it is desirable that beaches are maintained, this is unlikely to occur in 
front of structures where sediment supplies are limited. 

(iv) The presence of structures normal to the shoreline (e.g. groynes) can reduce the 
magnitude of bed lowering caused by the insertion of hard structures parallel to 
the shore. 

(v) Where possible, natural cliff processes should be allowed to continue, to 
supply sediment to the nearshore. Toe protection (using hard structures) to 
entire cliffed coastlines is undesirable with respect to maintaining natural 
coastal processes and will exacerbate bed level lowering of the nearshore. 

(vi) Where possible, surface water drainage should be directed away from the 
shoreline at locations already under erosion stress, in order to avoid further 
scour and bed level lowering of the nearshore environment. 

(vii)  From a management perspective the presence of foreshore vegetation has 
beneficial effects for offsetting bed level lowering associated with hard 
structures. Further, vegetation has the potential to be used as an erosion 
management tool in lower energy settings. 

(viii) With regard to coastal processes, seawalls do aid in preventing cliff failure. 
However, total protection of cliffs will severely limit sediment supply to the 
nearshore and promote longer-term reduction in bed level. 
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In summary it is concluded that present structures do have an impact on local 
geomorphic processes (as reflected in bed level lowering). However the magnitude 
of impact is small and is not considered to represent a serious adverse effect, in the 
context of harbour protection as a whole. 

Observed effects of structures were localised only and were not found to have an 
aggregate effect on Tauranga Harbour at a regional scale. 

Under projected sea- level rise scenarios, unprotected sections of coast are expected 
to be translated landward. This will exacerbate the “scalloped” effect of the shoreline 
configuration. It is anticipated that bed levels in front of existing structures will 
further decline as sea level rises. 

2.2 Tonkin and Taylor 

2.2.1 Introduction 

The firm Tonkin and Taylor was commissioned with the objective of providing 
recommendations which would aid in the selection of an appropriate structure to 
provide protection from coastal erosion in the Tauranga Harbour, in cases where a 
hard engineering solution is the most suitable. 

2.2.2 Scope 

The scope of the study done by Tonkin and Taylor was defined as follows: To 
develop common construction standards for harbour margin protection works for 
typical shoreline structures in Tauranga Harbour.  The study should also identify and 
provide direction as to when hard engineering solutions should be implemented.  It 
was envisaged that the following would be taken into account: 

• The location of the site of the works in terms of its susceptibility to damage by 
wave height, storm surge and rising sea level. 

• The construction options that may be available depending on location, 
topography, foundation conditions, existing structures, public access to and 
usage of the foreshore area. 

• Past deficiencies and problems. 

• Criteria for determining which design option is recommended for a particular 
site. (“site” being loosely defined as an area where geomorphic characteristics 
are similar). 

• The actual construction specifications (material, construction methods, 
workmanship standards etc.) of each option. 

• Integration with existing works. 

• Ongoing maintenance and repair of structures. 

• Design Life – Life Cycle Costs. 
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2.2.3 Main Results 

The main results of the Tonkin and Taylor report are the six generic designs which 
they present as possible options for a ‘hard’ solution.  A selection methodology is 
given by means of which it can be tested if the site is amenable to protection with 
one of the six “standard” designs or not.  If not a site-specific design would be 
needed by a specialist coastal engineer.  Any design for a site where the design risk is 
to be less than 2% AEP (that is to have a design return period exceeding 1 in 50 
years) is also excluded from handling by means of any of the “standard” designs.  
Mention is made in the Tonkin and Taylor report that there exist alternative solutions 
to the problem of coastal erosion, but these need site specific assessment and is 
preferably reserved for design by specialist coastal engineers.  Groynes and sand 
sausages are examples of these. 

It is mentioned that the standard designs are intended for coastal erosion protection 
works and should not be used for the design of retaining wall structures. 

The report contains a detailed methodology on how to apply the recommended 
procedures.  This is covered in Chapter 5 of these Guidelines, entitled “Procedure 
Recommended for using these Guidelines” and will not be repeated here. 

2.2.4 Disqualifying Factors 

If any of the following factors apply to a problem site, none of the standard designs 
will be appropriate without specific design by a coastal specialist: 

• The works are located on a headland or promontory 

• The works are located near a river/stream, or on the banks of a river/stream. 

• If the nearshore water depth hs, below the applicable design inundation water 
level, exceeds 2.0 m. 

• If the geotechnical investigations conclude that the soils are “soft” (less than 2 
blows per 50 mm from scala penetrometer testing) 

• If the embankment slope above the crest of the seawall is greater than  
30 degrees 

• If the required wall height (hw) is found to be higher than 3 metres after doing 
the preliminary design 

• If the problem site is located in any area identified on Figure 2 as an area where 
site-specific assessment is required. 

• If the design risk is to be for an event more severe than that associated with the 
2% AEP event. 

• If the total length of coastline affected by protection works exceed 40m, 
including the length of adjacent works. 

The depth hs and height hw is measured as defined in Section 5.1.4.  For a graphical 
illustration of the use of the design parameters hs and hw, see Figure 1.
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2.2.5 Some Common Deficiencies of Structures 

The Tonkin and Taylor report continues by pointing out some common deficiencies 
which have been found in seawalls/revetments as a result of implementing the wrong 
structure type, or due to inadequate design or construction.  These include: 

• Failure to provide adequate toe protection of the structure so that it will not be 
undermined. 

• Failure to provide seawall returns at the ends of the seawall/revetment that 
serve to reduce end erosion effects. 

• Inadequate design of structures that are founded on soft foundation material. 

• Failure to use rock of suitable size, grading and density 

• In areas where the backshore area is higher than the seawall crest, failure to 
extend the seawall high enough, resulting in overtopping from the seaward side 
leading to scour of the backshore area. 

• Failure to ensure that voids between individual pieces of the armour layer are 
small enough, so that the underlying filter material is not washed out by waves. 

Many of these findings overlap with the findings of “Coastal Consultants” in the 
same context. 

2.2.6 The Generic Designs, their Impact, Durability and Suitability 

The six generic designs which Tonkin and Taylor present as being allowable to be 
used by qualified engineers, who are not coastal specialists, if the restricting 
conditions for the use of the designs are complied with, are listed in Table 3.1 below. 

These options, together with the wave energy levels that they should be able to 
withstand, and their expected design lives, are: 

Table 3.1 Coastal Protection Options 

 High Energy Medium Energy Low Energy Design Life Years 

Riprap Revetments Yes Yes Yes 30 to 100 

Grouted Seawalls Yes Yes Yes 20 to 50 + 

Timber Seawalls No Yes Yes 20+ 

Gabion Seawalls 
(Basket or mattress) 

No Yes Yes 5 to 20 

Offshore Reef 
Breakwaters 

Site Site Yes 20 to 50 

Site = Site specific design required 

 
The wave energy zones referred to above are shown in Figure 2. 
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The report warns that there is still a possibility of adverse effects taking place, even 
in the case of the “standard” options and that it should be noted that in coastal 
hydraulics (including the proposed six standard designs) success is not necessarily 
guaranteed.  This risk is, however, so small that if the standard design is adhered to, 
checking by a coastal specialist is not necessary. 

For the cases of Riprap Revetments, Grouted Seawalls, Timber Seawalls and Gabion 
Seawalls the following adverse effects are possible: 

• Construction impacts, 

• Beach lowering immediately fronting the structure, 

• Depending on the locality of the structure and limitations on seawall height 
above the design water level, possible scour landward of the structure may 
occur during significant storm events due to wave run-up and overtopping.  
However, this can be mitigated in the design by the provision of a masonry 
inundation apron and by the use of a 3m wide planting zone landward of the 
structure. 

• Erosion at the ends of the seawalls may occur due to end effects, 

• The neighbouring unprotected shoreline adjacent could possibly continue to 
erode, 

• Visual effects. 

Adverse effects associated with the Offshore Breakwaters are relatively low, as these 
structures are designed for low energy environments only.  The main limitations are: 

• Construction impacts, 

• Possible beach lowering immediately fronting the structure, 

• Possible scour to the backshore area and disruption to vegetation during 
significant storm events. 

In these guidelines, groynes are not covered as a standard design, being 
recommended to be reserved for specialist coastal engineers in the Tonkin and 
Taylor report, and also due to the unfavourable findings about groynes by the firm 
Coastal Consultants NZ Ltd. It is clear, however, that groynes do merit consideration 
as a possible solution at times, but only for design by specialists. 

The Tonkin and Taylor report provides a selection method, for an appropriate 
structure, from amongst the standard options.  This is set out in paragraphs 4.1.1 and 
4.1.2. 

For each of the six options, the procedures to be followed, pertaining both to design 
as well as to construction procedures, are given, as well as construction material 
specifications and matters referring to maintenance. 

Charts showing the Wave Energy Zones into which the estuary has been divided are 
given (Figure 2). 



Environment B·O·P 23 

Guidelines 2001/01 Erosion Protection Works Guidelines for Tauranga Harbour 

Matters not mentioned in this section, but also deriving from the Tonkin and Taylor 
report, will be set out in Chapter 5 where the recommended procedure for the use of 
these guidelines are discussed, to avoid duplication. 

2.3 Isthmus Group 

Isthmus Group Landscape Architects were commissioned by Environment B·O·P to 
undertake an assessment of landscape, amenity and public access effects of coastal 
harbour protection works in Tauranga Harbour.  

The study is an assessment of the landscape, visual, amenity and access effects of 
selected types of harbour protection works with regard to their potential application 
over a range of shoreline situations in the harbour.  

Four types of protection works were evaluated for each landscape context. They were 
vertical walls, sloping walls, groynes and replanting. The report also includes various 
mitigation recommendations. This includes general landscape treatments for 
protection works to facilitate public access and to avoid, remedy or mitigate adverse 
effects.  

The land use types that were studied were the Central Business District, Urban 
Industrial, Suburban, Lifestyle blocks, and Rural/Farm/Orchard and Conservation 
areas. The report identifies the characteristics of the particular areas such as the 
landscape character; amenity values, public assess issues and preferred building 
materials. Each protection type was then assessed as to its environmental impact and 
suitability for the area. This information was then presented in table form and is 
included in Chapter 3 of this report. 
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Chapter 3:  Avoid, Remedy or Mitigate 

Before designing and building a coastal protection structure is it important that the potential 
effects on the area are studied. Building a structure in an estuary area is likely to have greater 
effects than building a structure in an urban area. It is therefore very important that the 
surrounding landscapes and the values placed upon them are held in high regard during the 
planning and design process.  
 
Amenity values are those physical qualities and characteristics of an area that contribute to 
people’s appreciation of its pleasantness, aesthetic coherence, and cultural and recreation 
attributes. 
 
Similar to amenity values are aesthetic values where those landscapes and natural features that 
are deemed of high aesthetic value are determined on their value, their naturalness and on 
their composition, coherence and blending together. 
 
Coastal Plan Policies 

5.2.3(g) To protect the cumulative landscape qualities of channels, tidal flats, beaches, 
coastal margins, vegetation and the land backdrop. 

5.2.3(h) Reclamations and seawalls must reflect natural coastal landflows (curves, 
embankments and headlands) rather than straight lines and rectangular shapes. 

5.2.3(i) New development should be of a design, materials and colours which blend the 
development with the surrounding environment, and maintain amenity values. 
Markers or high visibility materials may be required for safety where relevant. 

When resource consent is applied for the applicant will need to show that they have taken into 
account both the positive and negative effects of the coastal erosion protection works. If the 
applicant has taken steps to “blend” the coastal protection with the surrounding landscape and 
taken into account both amenity and aesthetic values then this part of the process may be 
potentially easier. The applicant must also show that they have examined all of the possible 
alternatives to the building of the seawall, should a “soft” option provide a better level of 
protection as well as blending into the surrounding environment then the ‘soft’ option should 
be the preferred one. 

The Regional Coastal Environment Plan reinforces the need to protect landscape qualities 
with the following: 

These soft options may include (but are not limited to) the following: 

• Purchase land, to allow for retreat over time. 
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• Beach replenishment by way of imported aggregates or sands. 

• Introduction of a Best Management Practice regime which may comprise partly of 
replenishment and partly in restricting access, as well as other appropriate components. 
This may be sufficient to mitigate the possible cause of the erosion, especially if it is 
caused by some external or human intervention such as traffic or other disturbances. 

• A programme of Planned Rehabilitation by way of introduction of suitable vegetative 
stabilisation. 

• Construction of one or more stabilising structures coupled with replenishment and/or 
any of the above. (This is a semi hard option however.) 

• Any request for a solution by way of a hard option, must be accompanied by an 
explanation of why the soft options are considered inadequate. 

The first “soft” option that should be considered however, should be the “do nothing” option.  
If the consequences of following this option will result in further, or more intens ified erosion 
that must be contained, then we first need to consider other soft options and if need be, hard 
options should then be considered. 

It should be noted however soft options such as shoreline stabilisation through the planting of 
suitable vegetation is only feasible in relatively low energy input settings. 

There is considerable evidence that the lesser the sea-facing slope of a structure is, with 
respect to the horizontal, the lesser will be the depth of scour in the ocean bed immediately 
fronting the sea wall. A well-designed Rip Rap Revetment protection wall is therefore 
“softer” on the environment than a timber seawall, which by its nature is more vertical. 

Another important factor when weighing up different options (including hard options) against 
each other, is the fate of the remnants of the works at the time they become unserviceable. 

In the longer term (between 5 – 100 years) all seawalls not founded on rock, are unstable and 
will fail in a structural sense, most likely due to scour below foundation. 

If this happens the remnants of the works may well be very unsightly.  The grouted stone 
seawalls, may disintegrate over time, the baskets of the gabions are also at risk due to 
deterioration of the containing wire mesh. 

Seawalls such as offshore breakwaters or revetments made of rip-rap layers offer the best 
chance of achieving medium term protection, and at the same time avoiding the real 
possibility that the coastal zone deteriorates aesthetically. Even if they were to sink deeper 
with time, they could still serve as foundations for further rock on top of them and the visual 
evenness of the rock is usually aesthetically acceptable. 

The Tauranga Harbour area is nationally significant as a result of its natural features and its 
recreational and other values.  It is also an aim of these guidelines to implement standards 
which will not compromise these features and values in any way. 
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3.1 The Impacts of Erosion Works on the Major Landscapes in 
the Tauranga Harbour Region 

The following pages show examples of the various landscapes in the Tauranga 
Harbour region and their various characteristics. This also shows the values that are 
generally attributed to an area and how highly regarded they may be as a visual asset 
to the public.  

If a coastal erosion protection work is needed for an area then it is preferable that the 
most appropriate method of erosion protection is used. This must be from an 
engineering perspective as well making sure that the form of protection fits in with 
the surrounding landscape and that appropriate materials are used.  

There are a number of areas which should be checked before the engineering and 
design of a coastal erosion protection work is undertaken: 

• Decide if the method of protection is appropriate for the area, for instance a 
concrete wall in an urban area is appropriate but a concrete wall in an estuary 
area is not appropriate. 

• Choose materials that fit in with the surrounding landscape and existing 
seawalls. If the proposal is to continue an existing seawall try and make sure 
that the materials match as much as possible to avoid further cumulative 
effects. 

• Follow the coastline to the greatest extent possible. It is not advisable to have 
many small and abrupt changes as curves need to be smooth and long to 
prevent wave reflection problems. 

• Remember that there are many users of the Tauranga Harbour area and make 
sure that all access and amenity values are protected. 

Chapter 4 outlines a number of General Procedures to Control the Effects on 
Amenity and Enjoyment Values. 

The following section gives a brief outline as to the factors that must be taken into 
account in the various areas and the tables show the most visually appropriate 
methods of erosion controls to use in particular areas should they be necessary. 

3.2 Central Business District 

Landscape character:  

Highly developed, human presence dominant, surfaces hard and impervious; angular 
forms; modified environment. Refer to Appendix I, assessment of materials, for 
further information on appropriate materials for use in this environment. 

Amenity values:  
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Views of the water and water activity are important: The edge must be well protected 
from potential damage to ensure safety of buildings: The built edge is frequently 
higher than the water level so public safety along the edge is important 

Public access issues:  

Physical access to water is a priority: Disabled access is also a priority. Wide 
walkways, ramp access, and wide steps are important.  

Materials 

Masonry, rock (refer Appendix I) 

Sensitivity  

Refer to Appendix II, sites of special sensitivity, for areas requiring special 
consideration 

 Protection type 

Harbour edge type Vertical Sloping Groynes' Replanting 

Cliff Appropriate; provide 
access along top of 
wall if needed 

Appropriate; provide 
access along top of 
wall if needed 

Not appropriate; 
visually prominent 

Appropriate in 
combination with 
other methods 

Bank Treat wall as 
retaining wall 
provide access 
along top of wall 

Provide access 
along top and 
through wall to water 

Not appropriate 
visually prominent 

Appropriate; either 
alone or in 
combination with 
wall 

Beach Appropriate; low wall 
not less than 500 
mm preferred; 
provide access to 
beach and water 
people and boats 

Not appropriate 
vertical wall 
preferred because 
loss of beach 
reduced 

Not appropriate; use 
of beach and water 
difficult; visually 
prominent in view 
across water 

Appropriate if 
access to water not 
required, or not 
restricted where 
required 

Estuary Not appropriate Not appropriate Not appropriate Appropriate 

3.3 Urban Industrial 

This category includes the port, airport and other large industrial activities. 

Landscape character:  

Highly developed, human presence dominant, surfaces  hard and impervious; angular 
forms; highly modified environment including sea edge; very large scale of built 
form; Often the edge may be created by human activity e.g. wharf  

Amenity values: 

Views across the water to activity important to public: Built edge is used for 
commercial purposes: Public access along edge is discouraged and undesirable 

Public access issues:  

Physical access to water by pub lic is not a priority. 
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Materials   

Masonry, rock (refer Appendix I). 

Sensitivity  

Refer to Appendix II, sites of special sensitivity, for areas requiring special 
consideration 

Any changes or modifications to the harbour edge should only be undertaken 
following a site-specific design process, and therefore general recommendations are 
not included. Appendix I contains information on recommended materials for this 
context.  

3.4 Suburban 

Landscape character:   

Moderate level of development, predominantly housing visible along the harbour 
edge: The human presence is obvious but modulated by gardens; surfaces are a mix 
of soft and hard; smaller scale forms; modified environment. Appendix I contains 
recommendations for materials to use in this area 

Amenity values: 

Views of water and water activity very important to homeowners: There is a 
perception that the harbour edge needs reinforcing to protect houses and land: Visual 
access to water a priority for homeowners and public. 

Public access issues: 

Physical access to water a priority: This includes both beach access and walkway 
access. 

Materials  

Stone, rock, timber (refer Appendix I) 

Sensitivity 

Refer to Appendix II, sites of special sensitivity, for areas requiring special 
consideration 

 Protection type 

Harbour edge type Vertical Sloping Groynes' Replanting 

Cliff Appropriate; 
provide access 
along top  

Appropriate; 
provide access 
along top  

Not appropriate; 
visually prominent 

Appropriate 
particularly in 
combination with 
other options 

Bank Appropriate; 
provide access 
along top 

Appropriate; 
provide access 
along top 

Not appropriate 
visually prominent, 
obstructs access at 
waters edge 

Appropriate 

Beach Appropriate; less 
than 500 mm 
preferred; provide 
through wall for 

Appropriate; if it 
doesn’t encroach 
on beach; provide 
access points 

Not appropriate; 
visually prominent, 
obstructs use, 
access 

Appropriate if 
doesn’t restrict 
access and use 
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 Protection type 

Harbour edge type Vertical Sloping Groynes' Replanting 
through wall for 
boats and people 

access points 
through wall 

access 

Estuary Not appropriate Not appropriate Not appropriate Appropriate 

 

3.5 Lifestyle Block 

Large lots whose primary purpose is to provide amenity and lifestyle for owners, 
rather than production for income. 

Landscape character 

Low density development; dominance of open space: planting and soft surfaces 
dominate: Small scale forms. 

Amenity values: 

Views of water and water activity are important to property owners: Private access to 
water a priority: Maintenance of open space, views and semi-rural character are 
priorities. 

Public access issues: 

Physical access to water a priority but generally through reserves; beach and  
walkway access highly desirable. 

Materials 

Stone, rock, timber, estuarine replanting, sand (refer Appendix I) 

Sensitivity 

Refer to Appendix I, sites of special sensitivity, for areas requiring special 
consideration 

 Protection type 

Harbour edge type Vertical Sloping Groynes Replanting 

Cliff Appropriate; provide 
access along top of 
wall if required to 
connect existing 
walkways 

Appropriate; provide 
access along top of 
wall if required to 
connect existing 
walkways 

Not 
appropriate; 
visually 
prominent, 
impedes 
access along 
water’s edge 

Appropriate 

Bank Appropriate; provide 
access if required 

Appropriate; provide 
access if required 

Not appropriate 
visually 
prominent, 
impedes 
access along 
water’s edge 

Appropriate 
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 Protection type 

Harbour edge type Vertical Sloping Groynes Replanting 

Beach Appropriate: provide 
access; wall height 
less than 500 mm 
preferred 

Appropriate: doesn’t 
encroach on beach; 
provide access points 
through wall 

Not 
appropriate; 
visually 
prominent, 
impedes use of 
beach and 
water 

Appropriate if 
doesn’t restrict 
access and use 

Estuary Not appropriate Not appropriate Not appropriate Appropriate 
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3.6 Rural/Farm/Orchard 

Landscape character:  

Very low level of development; open spaces with clumps of trees predominate; 
buildings occupy small proportion of landscape; roads narrow, frequently unsealed 

Amenity values: 

Views towards rural land from water, and across land to water from highways and 
roads are important: Open views to water and lack of development along the harbour 
edge are valuable visual assets. 

Public access issues:  

Physical access to water not a priority for the public: Public walkways around the 
edge may be considered to create linkages between areas. 

Materials   

Rock, timber, estuarine replanting, sand (refer Appendix I) 

Sensitivity  

Refer to Appendix II, sites of special sensitivity, for areas requiring special 
consideration 

* Special note:  Rural land provides one of the few remaining 
opportunities to break up the fortification of the harbour edge. No protection works 
should be constructed in these areas unless absolutely necessary. The term 
"appropriate" applies only to the visual, access and amenity qualities of a type of 
protection. It should not be understood to mean that the protection itself is either 
appropriate or necessary. 

 
 Protection type 

Harbour edge type Vertical Sloping Groynes' Replanting 

Cliff Appropriate * 
provides access 
along top and to 
water if required 

Appropriate * 
provides access 
along top and to 
water if required 

Not appropriate; 
visually prominent 

Appropriate 

Bank Appropriate * 
provides access 
along top and to 
water if required 

Appropriate * 
provides access 
along top and to 
water if required 

Not appropriate; 
visually prominent 

Appropriate 

Beach Not appropriate  Not appropriate Not appropriate Appropriate 

Estuary Not appropriate Not appropriate Not appropriate Appropriate 
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3.7 Conservation 

Landscape character: 

Absence of development; dominated by vegetation, wildlife and water in natural 
condition: Sense of humans as visitors. 

 
Amenity values: 

Educational and recreational uses for study and enjoyment of wildlife, vegetation; 
quiet and peacefulness; slow pace of movement (walking dominant, not vehicular). 

 
Public access issues: 

Physical access to water a high priority in non-estuarine areas (e.g. rocky coastal 
areas): Ability to walk for some distance at or near water's edge highly desirable 
except where incompatible with flora and fauna protection: Vehicle access restricted 
or limited. 

 
Materials   

Estuarine replanting (refer Appendix II) 
 

Sensitivity   

Refer to Appendix I, sites of special sensitivity, for areas requiring special 
consideration 

 
* Special Note: Protection works in conservation land should be avoided unless 
absolutely necessary. The dominance of natural processes operating in these areas is 
vital to their ability to sustain their conservation function and protection works will 
interfere with these processes. The term "appropriate" applies only to the visual, 
access and amenity qualities of a type of protection. It should not be understood to 
mean that the protection itself is either appropriate or necessary. 

 

 Protection type 
Harbour edge 
type 

Vertical Sloping Groynes' Replanting 

Cliff Appropriate * 
provide access to 
water’s edge 

Appropriate * 
provide access 
to water’s edge 

Not appropriate; 
visually 
prominent 

Highly 
appropriate 

Bank Appropriate * 
provides access 
to water’s edge 

Appropriate * 
provides access 
to water’s edge 

Not appropriate; 
visually 
prominent 

Highly 
appropriate, 
also in 
combination 
with other 
options 

Beach Not appropriate  Not appropriate Not appropriate Highly 
appropriate 

Estuary Not appropriate Not appropriate Not appropriate Highly 
Appropriate 

 
*5.3 Recommends the quality of materials to be used in the building of protection 
works. 
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Chapter 4:  Managing Effects on Environmental 
Values 

The entire Tauranga Harbour area is identified as an Outstanding Landscape as defined by the 
Resource Management Act 1991 section 6(b).  Within the harbour however there is 
considerable landscape variation, and there are parts of the harbour area where any 
construction of protection works will have a great impact.  To mitigate against any effects 
Chapter 4 covers a number of effects and cumulative effects and some suggested ways these 
can be mitigated.  It is suggested that before the commencement of any building works the 
following should be considered. 

* Note: Structures should always be maintained to consent standards. 

4.1 Landscape and Visual Effects 

Potential landscape and visual effects of coastal protection works include: 

• Structures that are clearly visible from a distance 

• Structures that contrast with the existing form of the  landscape or introduce 
forms unrelated to the landform 

• Structures that use materials unrelated to the context 

• Visual chaos resulting from mixtures of materials 

• Structures that interrupt views from the land towards the sea 

• Unsightly edges to beaches that interrupt views along beach and toward land. 

• Broken structures poorly maintained. 

To avoid, remedy or mitigate adverse landscape and visual effects: 

• Structures should use dark coloured materials in general. 

• Structures should be at the water line and extend only a minimum required 
distance above it. 

• Structures should use materials appropriate to the landscape context e.g. 
refined and finished in urban areas, informal in more natural areas.   
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• Wherever possible the top edge of the structure should be flush with ground 
level behind. 

4.2 Amenity and Enjoyment Effects 

Potential and enjoyment effects. 

• Walls that occupy most of the available beach/sand surface 

• Piecemeal approach to protection that creates adverse effects for immediate 
neighbours e.g. incomplete protection at ends of walls creating erosion between 
wall sections. 

• Construction of walls in areas where “soft” options are available. 

• Introduction of hard structures in areas where experience of landscape and 
water is primarily natural. 

Recommendations to avoid, remedy or mitigate adverse effects on amenity and 
enjoyment: 

• Use vertical walls where required sited behind beaches to minimise loss of 
beach surface. 

• Require comprehensive protection at vulnerable edges for complete distance of 
edge. 

• Plant in front of walls wherever possible to reduce visual presence of walls, if 
planting is appropriate. 

• Avoid walls in estuarine areas, use replanting. 

 

 
 

“Plant in front of walls wherever practical to reduce visual presence of walls” 
 

4.3 Public Access Effects 

Potential public access effects include: 

• Structures that eliminate access to water through high walls; 
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• Lack of provision for pedestrian access along waters edge 

• Lack of provision for pedestrian and vehicular access to water. 

Recommendations to avoid, remedy or mitigate adverse effects on public access: 

• Require all walls in areas where water edge access is possible to provide for 
this activity 

• Keep vertical walls very low along beach edges (less than 500mm height) to 
enable people to step down them 

• Provide steps at regular intervals along vertical walls along beaches (width, and 
number dependent on user numbers of beach) 

• Provide boat ramps where vehicle access to water’s edge exists. 

 

“Provide wide steps at regular intervals along vertical walls on beaches” 
 

4.4 Cumulative Effects 

Cumulative effects can result from a combination of adverse effects, from 
incremental change over time, from inconsistencies in materials and design, and from 
the number and scale of the works. 

There are a number of potential cumulative effects from a combination of landscape, 
amenity and access values: 

• Demand for protected edges resulting in degradation of attractive beaches from 
increasing public pressure and better access 

• Conflicts between access demands and amenity values (e.g. wanting vehicle 
access to quiet and secluded bays), or between landscape values and access or 
amenity demands (e.g. providing access through pristine coastal forest or 
wildlife estuaries). 

Potential cumulative effects from incremental change over time: 

• Loss of quiet beach space from provision of increased boat/vehicle access. 

• Loss of privacy to neighbours from increased public walking paths 
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• Increase in total length of harbour edge protected by structures, and 
corresponding loss of naturalness. 

Possible mitigation approaches include: 

• Limiting boat and vehicle access to parts of the harbour, separate from quieter 
areas e.g. conservation areas and swimming beaches. 

• Requiring screen planting in conjunction with construction of new walls to 
protect privacy of adjacent properties. 

• Requiring alternative to hard protection along edges of new developments 

• Keeping all new developments sufficiently distant from the eroding shore. 

 

 
“Require screen planting in conjunction with construction of new walls to protect  

privacy of adjacent properties” 

Potential cumulative effects from inconsistencies in design: 

• Visual chaos resulting from short segments of walls of different design, 
materials and type  

• Creation of an inappropriately visible hard line separating the boundary 
between land and water. 

• Restriction of public access along waters edge through changes in height, width 
and type of walls. 

• Introduction of inappropriate character into landscape e.g. using rustic timber 
in urban areas, poured concrete in rural areas. 
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Figure 1 This photo shows a number of design and construction faults which 
make the area of harbour margin look unappealing and are 
ineffective. 

Possible mitigation approach include: 

• Requiring new walls to match the materials used on one side or other of the 
property. 

• Encouraging alternatives to hard protection works e.g. planting 

• Requiring new walls to provide for continuity of access from adjacent walls. 

• Ensuring walls create smooth curves against the water and do not create 
“wiggling” (and visually obtrusive) forms. 

 

 

“Require new walls to match the materials used on one side or other of the property” 

 

Potential cumulative effects from number and scale of works 

• Loss of natural edges to water 

• Increasing human made presence seen as a negative quality 

• Increased pressure on natural beaches from closing of areas through protection 
works 
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• Isolation of land from water 

• Creation of a siege image for harbour. 

Possible mitigation approaches include: 

• Encouraging alternative methods of edge protection that do not require the loss 
of a natural and dynamic edge 

• Establishing limits to extent of walls prior to subdivision or development 

• Requiring new developments to devise edge protection strategies prior to 
development that do not require hard protection e.g. wider building setbacks in 
new subdivisions. 

• Removal of existing walls where they are not required. 

• Requiring wider esplanade reserves in new subdivisions. 

 

 



41 

Guidelines 2001/01 Erosion Protection Works Guidelines for Tauranga Harbour 

Part II: Design and Construction for  
Protection Works 

Part II outlines the procedure for the design of six standard protection works.  Materials and 
costs are also included.  These designs will not automatically gain resource consent but do 
give the user options from which to choose.  Site-specific factors will be taken into account 
during the resource consent process. 
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Chapter 5:  Recommended Procedures for Using 
Design Guidelines 

At present Environment B·O·P, Western Bay of Plenty District Council and Tauranga District 
Council are working together undertaking further research on appropriate types of soft 
protection works suitable for the Tauranga Harbour and Estuary environment. 

Before pursuing a “soft” (minimum intervention) approach to erosion control please contact a 
consent officer at Environment B·O·P who may be able to offer you further assistance. 

Once specialist research has been undertaken these guidelines will be expanded to include a 
chapter on soft options and their applicability. 

5.1 Design 

5.1.1 Preliminary consideration – the use of “soft” (minimum intervention) 
approaches 

Before any choice of a hard option is made as part of a proposed solution to a coastal 
erosion problem, the possibility of a soft solution to the problem must first have been 
considered and exhausted. 

The following sequence of items should be checked: 

• Confirm the existence of a coastal erosion problem. 

• Be clear about the nature of the coastal processes acting at the site and in the 
surrounding area and their impact. 

• Evaluate landscape amenity value. 

• Evaluate all possible soft options, including the “do-nothing” option.  Due to 
the inevitable and continuing nature of the basic cause (wave borne energy) of 
the erosion process, and the increasing likelihood of sea level rise, there is a 
real risk that costly hard solutions may prove ineffective before the end of their 
design life. 

• The cost of sacrificing land, or purchasing more land, at this point in time 
should therefore also be taken into account, to check that it is not more 
economical than capital works. 
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Soft options are designed to enhance and maintain the natural capacity of beaches, 
dunes and vegetation to absorb and disperse wave energy. 

Examples of soft protection works include programmes designed to restore damaged 
coastal areas, importation of sand onto beaches, and the establishment of salt marsh 
or mangroves on harbour margins.  In most cases soft protection works are more 
consistent with recreational use and the natural character of beaches. 

The costs of soft protection works vary considerably. 

If a hard solution is inevitable, the next step is to ascertain if a “standard” method 
could be allowable.  To check this, the problem location should be plotted on 
Figure 2 to determine the applicable Energy Environment Classification, and the 
“disqualifying factors” enumerated in paragraph 2.2.4 should also be checked. 

If a standard solution is then still an option, depending on the Energy Environment 
Classification (Low, Medium or High) one or more of the six generic designs may be 
allowable. 

The allowable designs that are still available at this point should also be compared 
cost-wise (after a rough design to enable cost estimation). 

It is proposed that the costing be done on a basis of an assumed maximum design life 
of 50-years, or the estimated actual design life (see table 3.1), whichever is the lesser, 
and that an annual cost be calculated assuming a full writing off of the costs over the 
applicable design life. 

5.1.2 Selection Criteria for Choice of Seawall Type 

• Consider the suitability of each option as discussed in paragraph 2.2.6. 

• Take into account the type and appearance of any existing structures adjoining 
the proposed new structure or existing in the vicinity. 

• The proposed structure should be designed so as to be suited to the local wave 
climate (Figure 2). 

• The proposed design life according to circumstances at time of choice must be 
taken into account. 

• The choice being made should be consistent with the existing visual setting, or 
should improve it. The appropriateness of the proposal should be in accordance 
with sections 3.1 to 3.7. 

• Take into account the local geomorphology, including the height and nature of 
the bank tha t is to be protected. 

• Low bank and/or back shore level. 

An important parameter in the design of the various seawall options is the minimum 
crest height above the design water level (hc).  In some cases the minimum crest 
level cannot be achieved because the top of the bank and the back shore area is lower 
than the minimum crest level.  In the event of this happening, the crest of the seawall 
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or revetment should be set to the “top of bank” level, and the inherent limitation 
recognised with regard to overtopping and flooding.  Structural stability of the 
erosion protection can be provided by the use of a scour/overtopping apron 
comprising rock rip-rap, to landward of the seawall.  However, access by the public 
should be provided for where practical.  Additional protection will be achieved by a 
recommended 3 metre wide vegetation zone. 

5.1.3 Design Methodology 

Having selected a preferred option from the various possibilities for use as seawall at 
a specific location, the following methodology should then be followed in order to 
determine the corresponding design dimensions and sizing. 

• Site Survey 

This should include the foreshore (20m minimum, out from the chosen position 
of the bottom of the bank, also the approximate position of the MHWS mark, 
bottom and toe of eroding bank and the back shore area.  All existing structures 
and relevant features should be identified (e.g. stormwater outfalls, road edges, 
trees etc).  Plan and cross-sectional surveys should be undertaken as they will 
be required for resource consent application as well as for design.  All surveys 
should be to Moturiki Datum. 

• Geotechnical Investigation  

Scala penetrometer testing should be undertaken at the site by a geotechnical 
engineer to determine the substrate strength properties.  Testing should be 
undertaken along the proposed seawall foundation line at intervals of no 
greater than 10m and extend to 3m in depth or until 10 blows per 50mm is 
achieved.  For a property with a 20m shoreline frontage a minimum of three 
sites should be investigated, i.e. at 10m centres along the shoreline. 

• Design Water Level 

This is obtained from Figure 3 as fully discussed in paragraph 5.1.4(a). 

• Determination of Design Limitation Parameters 

Determine scala penetrometer results as above, backshore slope, hs, hc ht and 
hw as discussed in paragraph 5.1.4. 

• Consistency with Limitations 

Check if the site’s location is reconcilable with the limitations set out in 
paragraphs 2.2.4.  If not reconcilable then a site-specific design will be 
required. 

• Design Option 

Proceed to design the chosen option according to the procedures set out in 
Chapters 6, 7, 8, 9, 10 or 11 and the corresponding drawing provided and the 
notes and specifications thereon. 
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5.1.4 Site Specific Considerations 

(a) Design Water Level (DWL) 

The Design Water Level (also referred to as the Inundation Level and the 
Extreme Still Water Level in the Tonkin and Taylor Report) is necessary for 
the design of each of the first four options listed in Table 3.1.  The Design 
Water Level is dependent on the location of the proposed works and can be 
read from Figure 3.  The various design parameters used in that which follows, 
are illustrated in Figure 1. 
 

(b) The Near Shore Depth (hs) 

The value of hs is found by first determining a point 15 metres seawards, 
perpendicular to the coastline, from the approximate position where the toe of 
the proposed structure will be.  At this point (15 metres from the toe) the 
nearshore depth is measured as the vertical distance between the seabed and the 
Design Water Level as obtained previously. 
 

(c) Estimated Depth of Scour (ds) 

This depth is read off from the Tables given on each of the generic designs 
(Figures 4, 5 6, 7 and 8) and depends on the measured value of hs and the 
energy zone governing at the site.  The depth ds is measured vertically 
downwards from the existing beach level at the point considered to be the 
position of the toe.  The engineer doing the design has a discretion in deciding 
the point (or level) from which ds is measured down. 
 

(d) Estimated Crest Level (hc) 

This is the estimated height of the crest of the wall above the design water 
level, (DWL) (already known).  It also depends on the value of hs as measured, 
and the governing energy zone at the location, and is read from the tables on 
the generic designs (Figures 4 to 8) (as for ds).  If hc is found to yield a level 
higher than the existing ground level at the top of the wall being designed, then 
the wall must be finished to the existing ground level and hc is set equal to the 
vertical distance between that ground level and the design water leve l. 
 

(e) Height of the Wall above the Toe (ht) 

This value is found by measuring vertically upwards, from the same level from 
which ds is measured downwards (see paragraph (c)), up to the estimated crest 
level (hc) (as explained in paragraph (d)) 

(f) The Height of the Wall (hw) 

This is defined as hw = ht + ds 
 
Having defined the meaning of Design Water Level, hs, ds, hc, ht, and hw, the 
design of each of the standard options is done as set out in paragraphs 6.1, 7.1, 
8.1, 9.1 and 10.1: 
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5.2 General Construction Procedures 

The following general construction procedures shall be followed in the case of all six 
types of seawall: 

• All resource consents are to be obtained before construction starts. 

• Access to site should be in agreement with private land owners (if applicable), 
the appropriate District Council and Environment B·O·P. 

• Use of vehicles on the beach foreshore should be avoided as much as possible. 

• If vehicles are to be used on the beach/foreshore area they should keep within a 
15-metre corridor of the work area.  All soft muddy foreshore areas of marine 
vegetation should be avoided, or where muddy foreshore access cannot be 
avoided, swamp mats or other means to minimise disturbance to the foreshore 
should be used. 

• If permanent damage to the foreshore or marine vegetation occurs the damage 
shall be reported to Environment B·O·P and shall be remediated to the 
satisfaction of Environment B·O·P.  Note: unauthorised damage may result in 
enforcement action being taken against the consent holder. 

• Prior to work commencing all equipment should be checked to ensure it is in 
good operating condition.  Equipment not in good condition or prone to oil or 
fuel leaks shall not be used. 

• Work at the site shall be undertaken when the tide is below MSL or when there 
is sufficient dry beach to maintain the work corridor. 

• The timing of the works should be planned to minimise inconvenience to the 
public.  Works should be avoided during weekends and public holidays. 

• Clearly mark and place safety fencing around construction areas and stockpile 
areas. 

• Ensure stockpiles pose no hazard to public safety and allow public access along 
footpaths and walkways. 

• Stockpiling of construction materials shall be outside the coastal marine area.  
If this is not possible, construction material should be stored above MHWS so 
that it does not interfere with the sediment transport process. 

5.3 Specification of Material 

This is largely covered in the “notes” which appear on the individual drawings, 
numbered Figures 4 to 9. 

In addition, the following materials specifications should be adhered to: 
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• Rock used shall have a quality of AA, AB, AC, BA, BB or CC when tested 
according to NZS 3111 section 15: “Method of Determining Weathering 
Resistance of Coarse Aggregate”. 

• Rock density must be tested before use and shall in no circumstance have a 
density of less than 2500kg/m3. 

• For the case of grouted seawalls the facing rock shall range between 0.1 and 
0.5 metres in diameter and where practicable be of appropriate colour to blend 
with the surroundings. 

• For the case of grouted seawalls the grout shall be suitably coloured to match 
the rock colour (Bayferrox or similar). 

• Geotextile shall be of high quality (needle punch or similar).  (See 
specifications on each individual drawing). 

• Timber shall be treated to level required for long-term exposure to marine 
environment.  H6 marine treated timber required. 

• All nails and mesh used in gabions shall be galvanised and adequate to long-
term marine exposure. 
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Chapter 6:  Rip-Rap Revetments 

6.1 Design 

Determine the value of hs and if hs > 2.0 metres, then a site-specific assessment is 
needed. 

If hs < 2.0 metres; follow the design as presented in Figure 4 and respect the 
requirements as stated under “NOTES”. 

With hs known and using the correct row in Table 2 on Figure 4 as determined by the 
value of hs, and the correct box for the governing wave energy zone, read off ds, D50 
(armour layer), allowable grading for the armour layer, Minimum thickness ta for the 
armour layer, D50 (filter layer), allowable grading for the filter layer, minimum 
thickness tf for the filter layer and Ls and hc. 

By plotting a preliminary design to scale, or on squared paper on which a long 
section of the beach is also plotted, the position (level) from which ds must be 
measured downwards, and from which ht is to be measured upwards, is conveniently 
determined.  Record the value of ht as per paragraph 5.1.4(e).  Calculate hw = ht + ds, 
but take note that according to note number 7 on Figure 4, if this shows a wall height 
higher than the existing ground level at top of bank, then finish the wall to a height 
D50(A) above existing ground level.  Read D50(A) from Table 2 Figure 4.  Using 
these values together with the specifications supplied on Figure 4 the design may 
then be completed. 

6.2 Specific Construction Procedure 

The following specific construction procedure should be followed in the case of a 
Rip-rap wall: 

• Get resource consent before start of construction. 

• The alignment of the seawall should follow the curvature of the existing bank 
(as far as practicable). 

• The portion of bank where the revetment will be situated should be trimmed so 
that a 1(v):2(h) slope can be achieved.  It is permitted to place and compact 
excavated fill at the toe of the bank prior to the placement of the geofabric and 
filter layer as long as the minimum filter layer depth is achieved.  Compaction 
shall be in accordance with TNZ F/1 (1997) with the minimum number of 
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passes as given by TNZF/1 Notes (1997). Alternatively, the filter layer material 
may be used as fill as long as the minimum filter layer depth is achieved. 

• Prepare foundations.  Clear and stockpile beach sediment (sand) for reuse or 
remove from site.  Excavated non sandy foundation material shall be 
immediately removed from the coastal marine area and appropriate silt control 
measures installed, such as placing weighted geofabric over the exposed bank 
and footing. 

• Quarried rock to be placed at the site, shall be transported and handled in such 
a manner as to minimise segregation of the rock. 

• Filter layer material shall be placed in a manner so that the geofabric is not 
punctured or torn, and a minimum lap of 0.3 metres is provided with any 
adjacent sheet of geofabric. 

• Seawall returns at either end of the structure shall extend a minimum of 0.9 
(low energy case), 1.6m (medium energy case) or 2.2 (high energy case) back 
from the wall.  If the proposed wall is extending an existing wall, the wall shall 
be adequately joined, e.g. by keying into the existing wall. 

• Armour layer material shall be placed carefully to minimise disturbance of the 
filter material and to avoid damage to existing structures such as pipelines.  
Placement should be in a manner to minimise the segregation of the rock 
grading and to ensure the specified dimensions.  Use of rock trays is permitted. 

• The armour material shall be placed to ensure the larger rock fragments are 
uniformly distributed and the smaller rock fragments serve to fill spaces 
between the larger rock fragments in such a manner that the resulting structure 
will be well keyed, densely packed and to the specified dimensions.  Hand 
placing will be required only to the extent necessary to secure results specified 
above. 

• After works complete remove all excess construction materials off site, groom 
disturbed beach/foreshore/reserve areas, to the satisfaction of Environment 
B·O·P and the appropriate District Council. 

• Maintenance may be required following significant storm events to maintain 
the functionality of the revetment.  Maintenance should also include 
monitoring of the surrounding shoreline and areas that are eroding, particularly 
at the ends of the revetment. 

The construction of a revetment could possibly reduce public access to the foreshore 
over the revetment.  Consideration of access issues should be given in the consent 
application. Consider also the requirements of Section 3 of these guidelines. 

6.3 Cost Estimate 
The indicative cost for constructing a riprap revetment including site establishment, 
preparation of foundation and construction varies from around $600 per linear metre 
(low energy) through to around $1750 per linear metre (high energy).  Actual costs 
for the works will vary according to local site conditions, height of the wall and ease 
of access.  Additional costs for the consent process and design investigations (survey 
and geotechnical) and supervision (if required) should be added. 
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52 Environment B·O·P 

Erosion Protection Works Guidelines for Tauranga Harbour Guidelines 2001/01 



53 

Guidelines 2001/01 Erosion Protection Works Guidelines for Tauranga Harbour 

Chapter 7:  Grouted Rock Wall 

7.1 Design 

Determine the value of hs and if hs > 2.0 metres then a site specific assessment is 
needed by a specialist coastal engineer. 

If hs < 2.0 metres; follow the design as presented in Figure 5 and respect the 
requirements as stated under “NOTES”. 

With hs known and using the correct row in Table 1 on Figure 5 as determined by the 
value of hs, and the correct column for the governing wave energy zone, read off ds 
and hc.  Determine ht as set out in paragraph 5.1.4(e).  Then calculate hw = ht + ds. 

Then use Table 2 on Figure 5 and for a firm or stiff soil as foundation, and for the 
appropriate value for hw, read off the acceptable minimum values of Wb and Wt as 
shown in the typical section on Figure 5.  Note that for hw > 3.0 a site specific 
assessment is required. 

Using these values together with the specifications supplied on Figure 5 the design 
may then be completed. 

Note that a concrete bedding of at least  100mm below estimated scour depth must be 
provided. 

7.2 Specific Construction Procedure 

The following specific construction procedure should be followed in the case of a 
grouted seawall: 

• The alignment of the seawall should follow the curvature of the existing bank. 

• The position of the seawall should be at the toe of the existing bank or at a 
location to utilise the cut to fill of excavated material so that no material will be 
removed from the site. If cut material is not suitable for use as fill, or for 
placing below water level, then cut to waste is allowable. 

• Seawall returns at either end of the structure shall extend a minimum of 0.9 
metres (low energy case), 1.6 metres (medium energy) or 2.2 metres (high 
energy case) back from the wall.  If the proposed wall is an extension of an 
existing wall, the wall shall be adequately joined. 
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• The seawall shall be installed prior to any bank trimming to reduce any 
possible siltation. 

• Construct wall lengths at no more than 20m section lengths to minimise 
potential siltation effects. 

• Prepare foundations.  Clear and stockpile beach sediment (sand) for 
replacement back on the foreshore.  Excavated foundation material (non sand) 
shall be immediately removed from the coastal marine area and appropriate silt 
control measures installed, such as placing weighted geofabric over the 
exposed bank and footing. 

• Filter layer material will be placed in a manner so that the geofabric is not 
punctured or torn, and a minimum lap of 0.3m is provided with any adjacent 
sheet of geofabric. 

• Quarried rock shall be suitably faced so that there are no sharp edges. 

• Back fill material shall be placed in a manner so that the geofabric is not 
punctured or torn. 

• The facing rock shall be placed to ensure that the larger rock fragments are 
uniformly distributed and the smaller rock fragments serve to fill spaces 
between the larger rock fragments in such a manner so that the resulting 
structure will be well keyed. 

• A 50 mm grout free zone on the seaward face of the wall is to be maintained. 

• After works complete remove all excess construction materials off site, groom 
disturbed beach/foreshore/reserve areas, both to the satisfaction of 
Environment B·O·P and the appropriate District Council. 

• Monitoring and maintenance may be required following significant storm 
events to maintain the functionality of the seawall.  The most common 
maintenance will be for initial settlement of backfill.  Monitoring of the 
surrounding shoreline and areas that are eroding, particularly at the ends of the 
seawall, should be carried out. 

The construction of a seawall could possibly reduce public access to the foreshore.  
Consideration of access issues should be given in the consent application. Also refer 
Section 3. 

7.3 Cost Estimate 

The indicative cost for constructing a grouted rock seawall including site 
establishment, preparation of foundation and construction varies from around $1000 
per linear metre (low energy) through to around $1950 per linear metre (high 
energy).  Actual costs for the works will vary according to local site conditions, 
height of the wall and ease of access.  Additional costs for the consent process and 
design investigations (survey and geotechnical) and supervision (if required) should 
be added. 
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Chapter 8:  Timber Seawalls 

8.1 Design 

Determine the value of hs and if hs > 2.0 metres then a site specific assessment is 
needed by a specialist coastal engineer. 

If hs < 2.0 metres; follow the design as presented in Figure 6 and respect the 
requirements as stated under “NOTES”. 

With hs known and using the correct row in Table 1 on Figure 6 as determined by the 
value of hs, and the correct column for the governing wave energy zone, read off ds 
and hc.  Determine ht as set out in paragraph 5.1.4(e).  Then calculate hw = ht + ds.  
Then use Table 2 on Figure 6 and for either a “Firm” or “Stiff” soil as foundation, 
and for the appropriate value for hw, read off the acceptable values for the Pile 
Embedment Depth, hem; the Pole Diameter and the Hole Diameter. 

Using these values together with the specifications supplied on Figure 6, the design 
may be completed.  Note that for hw > 3.0 a site specific assessment will be required.  
If the value of hc is such that the crest level of the wall will be higher than the 
existing ground level at the top of the bank, then the wall must be finished to the 
existing ground level. 

Note: This design cannot be used in a high wave energy environment. 

8.2 Specific Construction Procedure 

The following specific construction procedure should be followed in the case of a 
Timber Seawall: 

• The alignment of the seawall should follow the curvature of the existing bank 
(as far as practicable). 

• The position of the seawall should be at the toe of the existing bank or at a 
location to utilise the cut to fill of excavated material so that no material will be 
removed from the site. If cut material is not suitable for use as fill, or for 
placing below water level, then cut to waste is allowable. 

• Seawall returns at either end on the structure shall extend a minimum of 0.9m 
(low energy) or 1.6m (medium energy) back from the main seawall.  If the 
proposed wall is extending an existing wall the wall shall be adequately joined. 
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• The seawall shall be installed prior to any bank trimming to reduce any 
possible siltation. 

• Prepare foundations.  Clear and stockpile beach sediment for reuse or remove 
from site.  Excavated foundation material shall be immediately removed from 
the coastal marine area and appropriate silt control measures installed. 

• Filter layer material must be placed in a manner so that the geofabric is not 
punctured or torn, and a minimum lap of 0.3m is provided with any adjacent 
sheet of geofabric. 

• Back fill material shall be placed in a manner so that the geofabric is not 
punctured or torn. 

• After works complete remove all excess construction materials off site, groom 
disturbed beach/foreshore/reserve areas, both to the satisfaction of 
Environment B·O·P and the appropriate District Council. 

The following specifications must also be adhered to: 

• The design of the timber wall shall be in accordance with the tables presented 
in Figure 6. 

• Piles shall be concreted and be at the minimum depth as specified in Figure 6. 

• Regular monitoring and maintenance should be undertaken following 
significant storm events to maintain the functionality of the seawall.  
Monitoring of the surrounding shoreline and areas that are eroding should be 
carried out at regular intervals, particularly at the ends of the seawall. 

The construction of a seawall could possibly reduce public access to the foreshore.  
Consideration of access issues should be given in the consent application. 

8.3 Cost Estimate 

The indicative cost for constructing a timber seawall including site establishment, 
preparation of foundation and construction varies from around $850 per linear metre 
(low energy) through to around $1450 per linear metre (medium energy).  Actual 
costs for the works will vary according to local site conditions, height of the wall and 
east of access.  Additional costs for the consent process and design investigations 
(survey and geotechnical) and supervision (if required) should be added. 
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Chapter 9:  Gabion Basket Revetment 

9.1 Design 

Determine the value of hs and if hs > 2.0 metres then a site specific assessment is 
needed by a specialist coastal engineer. 

If hs < 2.0, follow the design as presented in Figure 7 and respect the requirements as 
stated under “NOTES”. 

With hs known and using the correct row in Table 1 on Figure 7 as determined by the 
value of hs, and the correct column for the governing wave energy zone, read off ds 
and hc.  Determine ht as set out in paragraph 5.1.4(e).  Then calculate hw = ht + ds. 

Then use Table 2 on Figure 7 and for either a “Firm” or a “Stiff” soil as foundation, 
and for the appropriate value for hw, read off the acceptable values for the width and 
height of the baskets to be used for the base layer and the second and third layer if 
applicable. 

Using these values together with the specifications supplied on Figure 7, the design 
may be completed.  Note that for hw > 3.0 a site specific assessment will be required.  
If the value of hc is such that the crest level of the wall will be higher than the 
existing ground level at top of bank, then the wall must be finished to the existing 
ground level.  Note that a hardfill footing of minimum thickness of 100mm below 
scour depth is specified. 

Note: This design cannot be used in a high wave energy environment. 

9.2 Specific Construction Procedure 

The following specific construction procedure should be followed in the case of a 
Gabion Seawall: 

• The alignment of the seawall should follow the curvature of the existing bank 
(or as practicable). 

• The position of the seawall should be at the toe of the existing bank or at a 
location to utilise the cut to fill of excavated material so that no material will be 
removed from the site. If cut material is not suitable for use as fill, or for 
placing below water level, then cut to waste is allowable. 
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• Seawall shall return a minimum of 1.0m (low energy) or 2.0m (medium 
energy) at either end on the structure.  If the proposed wall is extending an 
existing wall the wall shall be adequately joined.. 

• The seawall shall be installed prior to any bank trimming to reduce any 
possible siltation. 

• Prepare foundations.  Clear and stockpile beach sediment (sand) for 
replacement on the foreshore.  Excavated foundation material (non sandy 
material) shall be immediately removed from the coastal marine area and 
appropriate silt control measures installed.  An engineer should approve the 
foundations before construction. 

• Quarried rock shall be of suitable quality so that there are no sharp edges.  
River boulders are preferable due to their smooth edges. 

• Filter layer material will be placed in a manner so that the geofabric is not 
punctured or torn, and a minimum lap of 0.3 metres is provided with any 
adjacent sheet of geofabric. 

• Back fill material shall be placed in a manner so that the geofabric is not 
punctured or torn. 

• After works complete remove all excess construction materials off site, groom 
disturbed beach/foreshore/reserve areas, to the satisfaction of 
Environment B·O·P and the appropriate District Council. 

The following specifications must be adhered to, in addition to that specified in 
Figure 7: 

• The design of the gabion basket wall shall be in accordance with the tables 
presented in Figure 7. 

• Follow manufacturers detailed specification. 

• Gabion baskets must be stretched longitudinally prior to filling to provide 
rigidity during construction.  A hand operated one ton winch or similar should 
be used during the filling and tension process. 

• Individual gabions must be laced together. 

• Gabion baskets should be overfilled by about 50 mm and the lid stretched 
down tight to compensate for settlement. 

Regular monitoring and maintenance should be undertaken following significant 
storm events to maintain the functionality of the seawall.  The most common 
maintenance will be repairs to the gabion mesh as a result of deterioration.  
Monitoring of the surrounding shoreline and areas that are eroding should be carried 
out regularly, particularly at the ends of the seawall. 

The construction of a seawall could possibly reduce public access to the foreshore.  
Consideration of access issues should be raised in the consent application.
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9.3 Cost Estimate 

The indicative cost for constructing a gabion basket seawall including site 
establishment, preparation of foundation and construction varies from around $700 
per linear metre (low energy) through to around $1250 per linear metre (medium 
energy).  Actual costs for the works will vary according to local site conditions, 
height of the wall and ease of access.  Additional costs for the consent process and 
design investigations (survey and geotechnical) and supervision (if required) should 
be added. 
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Chapter 10:  Gabion Mattress Revetment  

10.1 Design 

Determine the value of hs and if hs > 2.0 metres then a site specific assessment is 
needed by a specialist coastal engineer. 

If hs < 2.0, follow the design as presented in Figure 8 and respect the requirements as 
stated under “NOTES”. 

With hs known and using the correct row in Table 1 on Figure 8 as determined by the 
value of hs, and the correct column for the governing wave energy zone, read off ds 
and hc.  Determine ht as set out in paragraph 5.1.4(e).  Then calculate hw = ht + ds. 

Using these values together with the specifications supplied on Figure 8, the design 
may be completed.  Note that for hw > 3.0 a site specific assessment will be required.  
If the value of hc is such that the crest level of the wall will be higher than the 
existing ground level at top of bank, then the wall must be finished to the existing 
ground level, using rock and geotextile as specified. 

Note: This design cannot be used in a high wave energy environment. 

10.2 Specific Construction Procedure 

The following specific construction procedure should be followed in the case of a 
Gabion Seawall: 

• The alignment of the seawall should follow the curvature of the existing bank 
(or as practicable). 

• The position of the seawall should be at the toe of the existing bank or at a 
location to utilise the cut to fill of excavated material so that no material will be 
removed from the site. If cut material is not suitable for use as fill, or for 
placing below water level, then cut to waste is allowable. 

• Seawall shall return a minimum of 1m (low energy) or 2.0 (medium energy) at 
either end on the structure.  If the proposed wall is extending an existing wall 
the wall shall be adequately joined. 

• The seawall shall be installed prior to any bank trimming to reduce any 
possible siltation. 
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• Prepare foundations.  Clear and stockpile beach sediment (sand) for 
replacement on the foreshore.  Excavated foundation material (non sandy 
material) shall be immediately removed from the coastal marine area and 
appropriate silt control measures installed.  An engineer should approve the 
foundations before construction. 

• Quarried rock shall be of suitable quality so that there are no sharp edges.  
River boulders are preferable due to their smooth edges. 

• Filter layer material will be placed in a manner so that the geofabric is not 
punctured or torn, and a minimum lap of 0.3m is provided with any adjacent 
sheet of geofabric. 

• Back fill material shall be placed in a manner so that the geofabric is not 
punctured or torn. 

• After works complete remove all excess construction materials off site, groom 
disturbed beach/foreshore/reserve areas, to the satisfaction of 
Environment B·O·P and the appropriate District Council. 

The following specifications must be adhered to, in addition to that specified in 
Figure 8: 

• The design of the gabion mattress wall shall be in accordance with the tables 
presented in Figure 8. 

• Follow manufacturers detailed specification. 

Regular monitoring and maintenance should be undertaken following significant 
storm events to maintain the functionality of the seawall.  The most common 
maintenance will be repairs to the gabion mesh as a result of deterioration.  
Monitoring of the surrounding shoreline and areas that are eroding should be carried 
out regularly, particularly at the ends of the seawall. 

The construction of a seawall could possibly reduce public access to the foreshore.  
Consideration of access issues should be raised in the consent application. 

10.3 Cost Estimate 

The indicative cost for constructing a gabion mattress revetment including site 
establishment, preparation of foundation and construction varies from around $860 
per linear metre (low energy) through to around $1450 per linear metre (medium 
energy).  Actual costs for the works will vary according to local site conditions, 
height of the wall and ease of access.  Additional costs for the consent process and 
design investigations (survey and geotechnical) and supervision (if required) should 
be added. 
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Chapter 11:  Offshore Reef Breakwaters 

11.1 Design 

Note: This option can only be used in a Low Wave Energy Environment, if used as a 
standard design. Offshore reef breakwaters may be used in Medium to High energy 
settings, but need site-specific design by coastal engineers. 

The design is different and somewhat simpler to do than was the case with the 
preceding five options. 

Use the design as presented in generic form in Figure 9 and respect the requirements 
as stated under “NOTES”. 

The crest of the rocks should be as near as possible to 300 mm above the level of the 
MHWS, which is to be taken as RL 0.84 metres (Moturiki Datum) throughout the 
harbour, where low wave energy only occurs. 

Note that in this option the design water level as presented in Figure 3 is not used. 

The average distance from the  coastline should be 3m minimum and 6m maximum 
as shown. 

11.2 Specific Construction Procedure 

The following specific construction procedure should be followed in the case of a 
Breakwater: 

• The alignment of the breakwaters should follow the curvature of the existing 
bank (or as practicable). 

• The position of the inside edge of the breakwaters should be a maximum of 6 
metres from the toe of the existing bank. 

• Excavated material for the foundation of the breakwater shall be deposited in 
the lee of the breakwater to provide additional substrate for planting. 

• Breakwater material shall be placed in a manner so that the geofabric is not 
punctured or torn. 

• Planting should be undertaken following the construction of the breakwaters. 



72 Environment B·O·P 

Erosion Protection Works Guidelines for Tauranga Harbour Guidelines 2001/01 

• After works complete remove all excess construction materials off site, groom 
disturbed beach/foreshore/reserve areas, both to the satisfaction of 
Environment B·O·P and the appropriate District Council. 

The following specifications must be adhered to: 

• The crest elevation should be 0.3 metres above MHWS (RL 0.84 metres) 

• The design of the breakwaters shall be in accordance with Figure 9. 

• The rock density for the works must be not less than 2500 kg/m3. 

• The length to diameter ratio (l/d) of each rock shall not exceed 3. 

• Planting should be immediately undertaken. 

Regular monitoring and maintenance should be undertaken following significant 
storm events to maintain the functionality of the seawall.  The most common 
maintenance item is replacing dead plants.  Monitoring of the surrounding shoreline 
and areas that are eroding is recommended, particularly at the ends of the seawall. 

Public access is not expected to be significantly affected with this option. 

11.3 Cost Estimate 

The indicative cost for constructing a rock reef for the low energy environment is 
approximately $250 per linear metre, including site establishment, preparation of 
foundation and construction.  Actual costs for the works will vary according to local 
site conditions and ease of access.  Additional costs for the consent process and 
design investigations (survey and geotechnical) and supervision (if required) should 
be added. 
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Chapter 12:  Groynes and Other Options 

Although the possible use of groynes is mentioned in the Tonkin and Taylor report, no 
generic design is offered as it is considered to be an option that should be reserved in all cases 
for site-specific assessment. Note also guidelines in Chapter 3 – these options are generally 
not appropriate. 

The following is a list of some of the common deficiencies encountered with respect to 
groynes, as cited by Tonkin and Taylor. 

• Inappropriate location of structures. 

• Lack of understanding of the coastal processes operating at the site. 

• Failure to consider lee side erosion effects. 

• Inadequate design of structures that are founded on soft foundation 
material. 

• Failure to use adequate rock of suitable size, grading and density. 

• Failure to ensure that the voids between individual pieces of the 
armour layer are small enough to prevent washing out by waves of 
the underlying rock filter material 

• Inadequate design with respect to the appropriate height and length 
of the structures. 

• Failure to use suitable geotextiles to limit the bypassing of sediment 
through the groyne structure. 

• Tonkin and Taylor also states that some of the above deficiencies 
can be observed along Harbourside Drive on the Otumoetai 
Peninsula. 

• Although a site specific design will be required for the use of groyne 
structures, these guidelines present an opportunity to state certain 
considerations that will govern in the event that a groyne be decided 
upon as a solution.  These are as follows: 

• General construction procedures to be followed as per paragraph 
4.1.5 of these guidelines. 
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• Specific construction procedure according to design, including: 

• Rock density not less than 2,500 kg/m3 

• Length to diameter ratio of rocks not more than three to one 

• Issues of maintenance and public access to be addressed. 

Groynes are not considered appropriate for visual/aesthetic reasons. However, they may work 
in the appropriate situation, but must be designed by a specialist coastal engineer. 

Another possible solution to coastal erosion protection problems is presented by the use of 
sand sausages.  At first glance this appears a particularly “soft” or environmentally friendly 
option, especially because if they are destroyed it is only the bags that need to be reclaimed. 

However, Tonkin and Taylor holds the view that sand sausages have a relatively short design 
life and past experience have shown them being prone to vandalism.  Taking into account the 
not inconsiderable placement cost, it is not considered by Tonkin & Taylor as practical, as a 
general rule. 

In particularly sensitive circumstances, sand sausages may remain an option however.  They 
may also be used to investigate the effects a groyne may have, without the risks associated 
with a groyne being constructed of rock. 
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Chapter 13:  Further Research 

• A major part of the guidelines are to promote the use of soft (minimum intervention) 
options of erosion control if at all possible.  Therefore Environment B·O·P, Western Bay 
of Plenty District Council and Tauranga District Council are undertaking research on the 
use of soft options.  A literature review will be undertaken first and it is hoped that trials 
will take place as well.  Their costs and maintenance requirements will also be studied. 

• A soil conservation pamphlet detailing the best and most appropriate plants to be used as 
soft protection works in a coastal or harbour setting (it may include species and where to 
purchase them). 

• With people erecting structures along the shore line the coastal processes are not stopped 
totally, they are merely shifted.  In some cases this may mean a neighbour may also have 
to erect a structure to combat increased erosion caused by “edge effects” or the “domino 
effect”.  The effects of this could be further researched in the Tauranga Harbour area. 
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Appendices 

Appendix I – Assessment of Materials from a Visual/Aesthetic Perspective 

Appendix II – Sites of Special Sensitivity 
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Appendix I - Assessment of Materials from a 
Visual/Aesthetic Perspective 

Material Application Guidelines 

Masonry Stone: finer detail, suitable for area with high public presence: Dark 
stone is less reflective and is preferred over lighter stones unless 
stone matches backdrop. 
Concrete (poured): industrial, suitable for industrial/port areas; highly 
reflective so highly visible across water: It should match the dominant 
materials used in backdrop. 
If over 500 mm in height, public access is difficult unless specifically 
provided for. 
Lower walls have less visual impact (less than ˜ 1.5 m i.e. lower than 
human eye level). 

Rock Unconsolidated rock (riprap): low visual impact because of dark 
colour if less than ˜ 1.5 m high: It is not suitable for beach areas 
unless access is provided; frequent access points must be provided in 
areas where access to water is high priority. 

Appropriate for wide range of situations from urban to rural. 

Timber walls Vertical timber walls are highly visible because of light colour resulting 
from timber treatment processes which reflect light.   
Public access difficult if greater than 500 mm in height; steps need to 
be provided.  Material lacks durable appearance of stone/concrete – 
may create impression that wall is not permanent.  Appropriate for 
non-urban environments (e.g. where timber used as dominant 
building material). 

Waste materials 
(Not appropriate in any 
circumstance) 

Car tyres: appearance of a dumping ground; access hazardous short 
life and prone to washing out. 
Car bodies: mixture of models and colours create visual disorder; 
appearance of dumping ground inappropriate for all landscaped areas 
and particularly in an Outstanding Landscape. 
Concrete rubble: High reflectance therefore visible across water; not 
suitable for beach areas; not suitable where access to water a high 
priority; overall appearance of waste material. 
Use of waste materials may encourage dumping of other waste 
materials. 

Not appropriate for any situations. 

Beach sand Very low visual impact; improves amenity and access; highly 
appropriate where beach access and use are high priority.   

Estuarine replanting Very low visual impact; supports amenity values (wildlife habitat, 
native vegetation). 

Discourages access. 
May be used in combination with other wall types to soften 
appearance and to improve performance of walls. 
May not be suitable on beach, foreshore areas with a high level of 
public use. 
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Appendix II – Sites of Special Sensitivity 

Sites of special sensitivity, identified in terms of landscape and visual, amenity and public 
access values, include but are not limited to the sites listed below.  The first table contains 
sites presently identified in the maps and schedules of the Proposed Bay of Plenty Regional 
Coastal Environment Plan.  In the sites identified as Coastal Habitat Protection Zone (CHPZ), 
construction of protection works is a prohibited activity in the coastal marine area.  The sites 
are included here because in addition to this rule they are also sensitive in terms of their 
landscape, visual and amenity values.  Although in general protection works would be 
inconsistent with the ecological values of the other sites, they too are particularly sensitive for 
their landscape, visual, and amenity values. 

Site I.D. Location (coastal plan 
sheet no) 

Explanation 

SSL 5 Bowentown Heads (2a) High natural character, underdeveloped beach and 
coastal forest experience 

CHPZ 1 Athenree (2a) Estuary; reserve backdrop; high natural character 

SSL 9 Kauri Point (3a) High natural character; quiet and remote 

SSCMA 5 
CHPZ 7 

Katikati (5a) Recreation reserve; close to town centre; high public 
use and amenity 

SSL 119 Mauao (9a) Very prominent; very high amenity; high public use 

SSL 110 
SSCMA 23 

Matua Salt Marsh (11a) Salt marsh; restoration of natural character; 
prominent visual amenity for neighbouring 
development 

CHPZ 26 
SSL 23 
SSCMA 24 

Waikareao Estuary (11a)  Valuable natural character; high amenity value for 
neighbouring development 

SSCMA 25 
SSL 27 

SSL 112 
SSCMA 112 

Welcome Bay (13a) Estuary vegetation, valuable natural character and 
habitat; prominent visual amenity for neighbouring 
development 
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The sites listed in the following table are in urban areas not identified in the coastal plan as 
having other significance.  They are included as sensitive sites because of their prominent 
locations in the centre of the urban area with high visibility, high use, and great demand for 
access. Construction of protection structures should not compromise amenity values. 

Site Description Sheet No. Explanation 

CBD, eastern edge 11a Highly accessible to the public; heavily used; visually 
prominent; visual access to water important 

Maungatapu, along headland, 
Matapihi along SW edge facing 
Maungatapu 

13a Highly visible from bridge approaches, close to 
Matapihi and relatively undeveloped character 

Northern edge of Otumoetai and 
Matua from Fergusson Park to 
Kulim Park and walkway 
connection around Waikareao 
Estuary  

11a Area of high public use, access and amenity; visible 
across Chappel Street Bridge and from Recreation 
Reserve on Keith Allen Drive 

Pilot Bay 9a Area of very high public use, access and amenity; 
adjacent to major landmark (Mauao) 

Omokoroa Domain 8a Area of very high public use, access and amenity 

Pahoia Domain 7a Area of very high public use, access and amenity 
 


