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: JPEET— B2 'KE 

f l C i S d  Hertage BuUdng P r o c d  Hertar 

W e t  )-ose the pr000sed Historical Heritage N. A :. d Proposed H . se placed on the 

prop :y without any compensation from Thames Di-strict Corornandel Cc Th:s is an 
it ent on the fundamental rights of freehold property owner. 

We oekece the pLacing of the Heritage label on the site puts an unfair burden on the property 

crc, ness a iefuture, 

F- I ILY  BACKG 
- 

JF PRESENT J. 

This property was never purchased to be renovated or preserved, it was only ever purchased to be 
demoished and the site redeveloped. Our mother purchased the property for its location only. As 

sue property is close to  amenities ;n the town 0 was seen as an ideal property for a retirement 
home. If our mother had any idea of whet the council are t ryn to do to  the Property at uresen she 
would never have ccisidm = ,irchasing the property. As our mother became ill and passed away, 
the retirement property aver built, Her four children have now inher:ted the oronerty. 

V i that it is not an economical option to restore this house in its present state. As this : 
.se'  by the tTornen's Club for 45 years then rented until the site was to be redeveloped. ht:ie 

v S en done o r  the h.ouse for many years. Therefore to keep it as a family home, it is in 
need of a total renovation. To now spend over $100,000 or  is house would make it an 

conomicai ootion in Thames for anyone, developers A :.. J. 

e Thames District Coromandel Councils Plan to have 11s house kept and not to be removed. 
does this leave us as owners now? 

- The creser t  owners do not live in Thames and ther . .  e sill never live in the house. 

- A property that no one wishes to purchase as the cost to restore to a comfort .-c 
-se would cc in the vicinity of over $100000. Not many svouid look at thA option. 

- vIe this property is coned High Density, the Heritage oversay takes away any options to 

ove or redeveop this site. 

- vie there has been interest from buyers in the property, once po Lent iai buyer find out 

cut the Heritage sag, they are not interested for fear of the unkno ciii  the limitations 

- a now on. the oroperty. 

- tsp the house renanted with an ideal tenant for a oroperty live this is not always easy. 
)st :iasirabIe tenants request improvements to the house. S . a uc not want any further 
magetoth h_ unsuitable tenants. 

C-GE 

i -  use that k 'scDonald lived in? There is still confusion wlthin the town to 
v.nh. uuJE....v..Donald. sisedin. 
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tensive reseach  we ha. a not hems able to And the nan Edvr. M n o c  ci on or 
on e Title deeds o ! e a s e  ms emsr en 

ment ioned  in Toss H a m m o n d  Wurrol  The Treasury ' o m n '  e 4 (2011). 

U chose days a small crech a n  aorsg the northern side of Richmond St from the foothhs. Thi!rmas 
the mhe-ooke Creek. Just rcr'm of the! mouth of this creek was a small section that rannined 
hr. Co many yea a. Some said it was a Tapu ground, m m e d a t e ;  north of this vaca secoor 
:ms sea: on wico ftc and on this was the residence cf tiie well-known solicitor J. E. 

r 

VAhe :nese ace me recollections ofToas Hammcrds father. It n o n '  'tten many years ago and does 

n cc. S n  a r / • '  cet numbers to gfte ann mga: :mifcThcn to thL ;tual address. 

far' ihome—Kate1msThcc 

'I returned again to OUCKIaI ci while the house was he f t :  built. It was to be ir °ollen Str€ t, ac on 
the beach. The J ot through to the next street, and later the ho untebuilt 
at right angles to us, the o c:-ftog part of our garden fence'. 

Once ape n no street fldflwciS. This section does not show that it went right through from Po e-Street 
no :oe old maps. 

Lone' information enS 302 Que roperties 

- The oce 'The! Treasury' are sr[l quoting the rouse that J S MacDonald lived!-n. as 302 Oueen 
SLraot, Thames see a t tacheo.  lfthe Coursch believed that the correct Ruse 
Queen Sc Tna"oes. why have they not corrected The Treasury? 

- Received by Council Thsmes-Coromand& District Council Hsconc Fefttage 1am o47" 
listing 550 Queen S Tha res ,  Original Conner °f tc  id Mrs McDonald, first h a m  a n 
Mayoress of S a h a m s o n ,  see attac'ond I as this show the Coun - is coonerned 

or ever inseceone on s no hvec Sn These homes? 

SC S S 5 °  ft -CAI CE 

Con e `Sc 

Acao'onftg to  the local Taeasury no Carpenter's Gothic were c er buns ir, Thames. As stated in one 
Histcft  e r  aae tens Record Form this house has had sgn'f 'cent onodfmrhons. If this had conire 
beer  a four room onTo )as been greatly added to ovei t he '  cans. Ticat part if any are 
Carpente"sGo moan irtof the tsooneio'o,ono on ,os:onect? 

HISTORIC SIGM'E 

on- tenure of the Thames Vonsens ftsjb, 

M i l e  SOS house had been the Thames oVonen's Club for 45 years, they ran a i t e e a  55 no:e 
internoly to suit a a-nb. Walk removed, K,tcheo as a local hall style, stage 'r l o u r g e .  5 

of the onoocac't had been so she name of the house. Many of the 'neSs stL ha. 
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The c rent dub do rn great signification to the old cl g. No pho' 
in i CL 

I r 5 bar men of Thames for fncbashba and a place t :  meet o 
s i dents. coo moanerhad been membes  o r m e n .  ream r re : e  bas. 

sure th t oo oc a be toe tions of the remaers v-, a, abs ho hab on 
as or m b '  n o V  not aae a d that the prooer a bet:  a on mar mm 

• e f  t ' a  a : .  h e c  a:co table by the bane t r e  o m e n :  tie 
5 

- 
' 

a appwed at  hr V . nuuuLddon by the Thames Coromandel District Council on the 

roc-tage issue t o t  ' e t m , e r s  that are affected. 

Initbal et:m a November 2012 
17th Dean mber 2c1: 

e presume mm. the -mo mom rotificabon a nod -  t b r  m been given out, the letters 

ye g e n m  Non bat a the rate rumbe or dam ebco of the properties o r e  en 
ass. f ame  eec0 a may have a nimber  or p r o e r b e s  parts of the oi a Neon 
.s.T maCe -oem very easy to Vsrega are shoched at toe nonoa: 

c DIe that don't i na: a nap - i i n g to thea  oropam:es a a toe mi:a:lors Lnat ni  afram 
them in the future. T ? C n c i i  a a ig these c!raoged u n n  us. Not ing for t:em. 
L a  there been any care or concern nn he Council to roorb a Nb the nc 1 rate paye 
issue Veas property o w n e s  have d request any irfoamadon on the property. The 

r o d  to in these letters butt re is not ccosJereu  onto rser 'N endly. 

o us is a large project f-r, t e it is also a very large concern on individual property 
W s  that you are tryirg cge. 

3 u m -  c ,  P SGNIF 
- 

I SON OOCE LlVEDo 

are roe CCL nc rhemseNea oo.ng to provide any Neritage a :  a ooess in the to 1 ot'..c han 
eececdng V a to ne j0r aid r o e n c a V  on' a few bad :idua ra cave'ba Ho Vi is th.s faN? 

cc are , 
tO c c  r 3 t e a r e a  cfTnames b a t  oNetv encva:L ;es for 

sCams t o  drive a a3 C:-orrm heaches a oat °emes Cc'cmandel 
O s :  on b o o : :  am a V e s noon  at abs a. 

encea . t e n  t e as to 6-e correct house that i E MacDonald lived in,'. ' t  that this 
Vs e'y hgii on V -  agenda. Why should we as owners bear the U to ,  the 

LOSZ 

am boise  has exre'nal her 'noaro that are not standard site of tcoa a stenaards so N 

teen to be con c i :  ma to preserve to istory. Decramastc roof a e t a c  onranda cc :  ton 
a e : :  roe - -ontHs oars  cr me hoorm f the house, or is itjosa ban leo of a old he se 
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that the c n : P  H t!-,er than who supposes in the house in r e  past. If this is the case 
the C m : c :  : o d c  nave pmked many other houses n oie  area that m oeasHg to the eye, 

The Hm , so not nrerrco n e s t  any money inthis property.S come more in need of 

r e m "  as time goes H .  if we cict have We financial means to renox the house we wouldn't 

cm cider it good Dr:a:ce H , e s t r e n t  a : ,  ra. 

We v o I c  like ro seH coo property, yet we have been unable to do so. T Phe there has been interest 
in the property. a m a  arp r e finds out about the  proposed Heritage site they are not interested As 
most people are rsure t '  ey will ? do to the property. h' he h'rtend to do ru fuLrrr 
work, they are roe unknown. 

As the proposed Datrict Han is a very long drawn out process by the C:': th a ratepayers are left 
to bear the crurr of narting for a number of years before ar', t h n g  is find U. How can the town 
progress until this is an sorted, 

The Counct have l e t  us soLd a property that is a l iahHytothe owners. c a r e  Intending to H 
this rag on the w aparT Se must consider it to be of value to you. An asset toyou, a iiability, c: s. 
If 't is so important to the Council for she history of the town that this 'rouse that YE. MacDonald 
supposedly [red in, the council should cc', it. You are the people that ' 'ou are making it in-bo an 
uns& arcH p"ooCrSv For us. Then you couOi renovate it back to the orHma c : n m t o n  toe supposedly 

c,,,,ner J E MacDonald built and turn it into the  museum of the  orig:nai proper s ofTciames a" 
Sborrwnd as it was Hen known. As it is a prime gateway to the CoromandH sire. i\ shcc'd ch 
Thames Coromandel District Council be able to force "estnctions Ve toT on our or: 
c o n ' : :  vn the propert,,i because of who Hr en in the house merHusly or cHat cth 

appears now to be a n t  a disadvantage. ; ; h ;  shown some ratepayers be so nisadLa, iaEs 
could hke to move on with this property and be a b e  to sell itfairL' ,u t :olT these restrictions. 

Submitted by 

'0. 

C r e  c'ie Matthews David Gray 

f 

Robert Gray 

I 
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)() ( h  rect 

Topic: 300 Queen Street 
Topic Type: Place 

Page 1 o f  1 

Bunt in the early days of the goldfield (18671868) as a single story house by J. 
McDonald, a lawyer who later became the first democratically elected Mayor. 

7' 
V 

t 

Unusually, the kitchen was noted as the best room in this dwelling and it is probably that 
it is here that Sir George Grey, avid supporter of Thames and goldmining, was 
entertained to dinner. 

After McDonald, who service two terms as Mayor, a second storey was added in the 
1890s. As the development between Grahamstown and Shortland filled in the town, 
additions such as the second storey reflect the commercial success of Thames at that 
time. 

h tw: ketehaurak i coromandel.peoplesnetworknz.info/thames streetsplaces/topics/sho... 5/09/2011 
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T L i I T A G E  S1Y 
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Submission by WILLEM PIETER de LANGE for and on behalf of the Matarangi Future 
Coastal Protection Line Objection Group 

Executive Summary 

1 This submission was prepared by Willem Pieter de Lange for and on behalf of the 

Matarangi Future Coastal Protection Line Objection Group (MFCPLOG) and assesses the 

methodology and assumptions used to determine the Current Coastal Erosion Line (CCEL) 

and Future Coastal Protection Line (FCPL) by Dahm and Munro (2002) and FOCUS 

(2012).  

The members of the MPCPLOG are detailed in Appendix 1 and listed in the Attachment 

‘Matarangi dbase’. This submission is made on behalf of the collective MFCPLOG and the 

individuals listed in the attachment ‘Matarangi dbase’. The nominated point of contact for 

the MFCPLOG is Graeme Osborne, whose contact details are as follows: 

Address: 4i / 118 Gladstone Road 
Parnell 
Auckland 1052 

Mobile:  021 337377 
Email: osborne@beachfront.co.nz 

PO Box 37-320 
Parnell 
Auckland 1151 

The MFCPLOG submits: 

1.1 ‘There is no sound basis for the Future Coastal Protection Line (FCPL) and we wish 
it to be removed from the Proposed District Plan along with all related and 
consequential changes, to include proposed changes to the resource consenting 
process for existing properties located between the FCPL and the future 
development of existing properties.  

1.2 That the Thames Coromandel District Council (TCDC) honours the development 
terms and conditions that were applied in good faith when development and 
resource consents were originally issued for the development of the Omaro Spit. 

1.3 That TCDC applies coastal erosion management policies consistently and equitably 
across all tidal zones within the TCDC jurisdiction. 

1.4 That we are opposed to the suggestion of encumbrances (or similar) being 
registered on individual titles (and therefore TCDC Land Information Memorandum - 
LIMs) of eastern Coromandel coastal property in relation to the FCPL in the 
Proposed District Plan. In particular this concern relates to coastal owners on 
Matarangi Beach (refer Planning Map 12D - Matarangi - Overlay).   

1.5 We oppose any new District Plan provision that creates the need for additional 
resource management processes including but not limited to additional resource 
consents, for beach front development between the primary and secondary setback 

- 1 - 
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lines at Matarangi Beach. We assert that the Resource Consent context under 
which the Matarangi beachfront was originally developed should prevail. 

1.6 We submit that the Proposed District Plan is not in accordance with Part 2 of the 
Resource Management Act 1991 (Act) and does not meet the purpose of the Act 
(s5) by promoting the sustainable management of natural and physical resources. In 
its present form the Draft Plan does not provide for managing the use, development, 
and protection of natural and physical resources in a way, or at a rate, which 
enables people and communities to provide for their social, economic, and cultural 
wellbeing and for their health and safety. 

1.7 We propose the following as a preferred approach for addressing the requirements 
of the NZCPS as it applies to TCDC and the Proposed District Plan: 

i. We propose the adoption of a partnered approach to coastal management 
and beach restoration. A unique opportunity currently exists for TCDC and 
the Waikato Regional Council (formerly Environment Waikato) and the 
regions coastal communities to set a new global standard for a principled 
approach to coastal preservation and management, one that keeps robust 
science and an agreed value set at the core of a dynamic management 
model that blends the interests of existing coastal landowners with best 
practice conservation and management principles, a genuinely partnered 
approach between landowners, TCDC, WRC, Department of Conservation 
(DOC). 

ii. Site specific monitoring and management: That TCDC/WRC establish a 
scientifically robust monitoring system (possibly in partnership with either the 
University of Waikato or the University of Auckland) to gather reliable and 
robust data series related to storm damage, sea level rise and beach 
behaviours that can be used to predict ‘natural hazard risk’ for coastal 
Coromandel over the next 100 years, with built in decadal (say) comparisons 
as a preference to adopting global projections that have little local relevance, 
and as a prerequisite to modelling future erosion lines. 

iii. We seek confirmation by TCDC that they already ‘own’ any responsibilities 
and liabilities that arise from resource and building consents they have 
already granted.  

iv. TCDC has been presented with a unique and profound opportunity to 
develop and implement policies and plans to restore and conserve the 
developed Coromandel coastline; in a calm, reasoned way based on shared 
values that motivates and encourages co-operative attitudes and combines / 
aligns the separate forces represented by TCDC / WRC / coastal 
landowners. 

v. The monitoring process suggested above will confirm Coromandel erosion 
and sea level trends and provide robust inputs into future planning that will 
inform TCDC management of ‘coastal hazards’ in a way that reduces the 
need to rely on loosely formed, debatable and contentious assumptions’.   

2 The CCEL and FPCL are uniform setback distances whose extent depends on the type of 

beach: either a pocket beach, which is short, narrow and relatively steep; or a sand barrier 

beach, which is long wide and relatively flat. The CCEL represents the sum of a natural 

dynamic fluctuation term, which represents the maximum historic storm erosion for that 

type of beach, and a protection dune buffer term, which is intended to provide a residual 

- 2 - 
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dune width between the beach and development following a worst case storm. The FCPL is 

the sum of the CCEL and the maximum calculated shoreline recession due to sea level rise 

for that type of beach. 

3 The approach used is described as precautionary and does not quantify the probability of 

coastal erosion occurring, the frequency/magnitude relationships associated with any of the 

processes that drive coastal erosion, or consider any impacts of climate change other than 

an assumed sea level rise. The absence of an assessment of climate change impacts 

contradicts the title of the FOCUS report. 

4 Apart from the maximum historic erosion for each type of beach, there is no consideration 

of historic trends or sediment budgets for any of the beaches. Peer reviewers noted that 

both, particularly sediment budgets, should have been considered. This is an integral 

component of the proposed best practice for New Zealand.  

5 The shoreline recession due to sea level rise was calculated using the Bruun Rule. This 

method is not appropriate, and should not have been used. The available observations 

indicate that shoreline erosion for Matarangi Beach is driven by infrequent storm events 

and historic sea level rise has had no detectable impact. 

6 The projected sea level rise of 0.9 m suggested by MfE (2008) guidelines for consideration 

was adopted. A range of sea level scenarios was not evaluated, and the maximum 

calculated recession was adopted as a standard value. This approach does not quantify the 

probability of the assumed sea level rise occurring, and very likely overestimates the risk of 

coastal erosion. 

7 The methodology adopted does not provide the information required by the New Zealand 

Coastal Policy Statement 2010 on the risk of coastal erosion, and in particular does not 

identify areas of high risk. The methodology followed also does not conform to the 

suggested best practice for determining coastal erosion hazard. 

8 Therefore, the proposed FCPL and existing CCEL are not fit for the purpose of informing 

planning decisions on coastal erosion hazard. 

Qualifications and Experience 

9 My full name is Willem Pieter de Lange. I hold the degrees of BSc (1981), MSc(Hons) First 

Class Honours (1983), and DPhil (1989) from the University of Waikato in the fields of 

Computer Sciences and Earth and Ocean Sciences. My training was in Earth and Ocean 

Sciences, particularly in sedimentology and coastal processes, and Computer Science, 

particularly numerical modelling, data analysis and visualisation. 

- 3 - 
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10 I am employed as Senior Lecturer at the University of Waikato within the Department of 

Earth and Ocean Sciences, Faculty of Science and Engineering, a position that I have held 

since 1984. 

11 During my scientific career I have published some 182 scholarly items, including: 96 peer-

reviewed published book chapters and scientific journal papers, mainly in international 

scientific journals, presented some 11 statements of expert evidence for Hearing / Planning 

Tribunal / Environment and High Court cases, and published an additional 38 consulting 

reports. I have been involved in the supervision of 94 MSc/MSc(Tech), 2 MPhil and 20 

DPhil/PhD students to completion, mostly in the general area of coastal processes. 

12 I am a member of the Coasts, Oceans, Ports and Rivers Institute (COPRI) of the American 

Society of Civil Engineers (ASCE), the Coastal Education and Research Foundation 

(CERF), The Oceanographic Society (TOS), and the NZ Coastal Society and NZ Society 

for Earthquake Engineering technical groups of the Institute of Professional Engineers New 

Zealand (IPENZ). 

13 Since 1984, mostly at the University of Waikato, I have undertaken research into 

fundamental coastal processes and management pertaining to New Zealand estuaries and 

the coast. During that time my research has concentrated on coastal hazards, including 

tsunamis, storm surges, meteo-tsunamis, waterspouts, sea level changes, climate 

variability, and coastal erosion processes and mitigation. 

14 This research has included investigations into the methodologies used to determine coastal 

hazard zones for a range of different types of coast from sandy beaches to cliffed coasts. I 

have undertaken determinations of coastal hazard zones, presented expert evidence to the 

High Court and Environment Court on aspects of coastal zones, and reviewed coastal 

hazard zone assessments since 1984. I have participated in and reviewed various lifelines 

vulnerability assessments for major urban areas around New Zealand. I have also been a 

Technical Commissioner dealing with planning hearings into aspects of coastal 

development. 

Scope of Submission 

15 I have prepared this submission at the request of the Matarangi Future Coastal Protection 

Line Objection Group (Appendix 1). In this submission I will assess the methodology and 

assumptions used to determine both the Current Coastal Erosion Line (CCEL) and the 

proposed Future Coastal Protection Line (FCPL). In particular, I will consider the use of the 

Bruun Rule, the assumed sea level rise projections, possible impacts of climate change, the 

assumed response of Matarangi Beach to future sea levels and climatic conditions, and 

finally the risk of coastal erosion 

- 4 - 
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CCEL and FCPL 

16 Dahm and Munro (2002) estimated the CCEL and FCPL (Figure 1) as the Primary 

Development Setback (PDS) and Secondary Development Setback (SDS) respectively. 

The CCEL included generic values for natural dynamic fluctuation (storm cut and fill cycles) 

and a protective dune buffer (10 m) to provide a residual dune following a worst-case storm 

event. No allowance was made for long-term trends in shoreline position as it was assumed 

that there was no significant source of sediment, and, therefore, no significant trend was 

present. 

 
Figure 1 – Derivation of estimated CCEL (Primary Development Setback) and FCPL (Secondary 
Development Setback) from Dahm and Munro, 2002). 

17 Beaches were grouped into two types, mostly on the basis of beach length (Figure 1): as 

short, steeper, narrow pocket beaches; or long, flatter, wide dune barrier beaches. The 

assumed natural dynamic fluctuation was 25 m and 30 m for these respectively. The FCPL 

included an additional term for the effect of sea level rise over 100 years based loosely on 

the Bruun Rule as 15 m for steeper pocket beaches and 20 m for flatter dune barrier 

beaches. 

18 Strictly both the dune barrier beaches and pocket beaches are classified as pocket or 

embayed beaches, where headlands at both ends of the beach system restrict or prevent 

the exchange of sediment (Horikawa, 1988).  Therefore, the distinction between the two 

groups appears to be predominantly based on the size of the beach and not a true 

geomorphic classification. 

19 The current CCEL and proposed FCPL are not coastal hazard lines as required by the New 

Zealand Coastal Policy Statement (NZCPS) 2010. This is clear from the briefing paper 

prepared by Joan Alin (retired Chief Justice of the Environment Court) for the expert panel 

reviewing the coastal erosion hazard lines adopted by the Kapiti Coast District Council 

(attached as Appendix 2). The proposed FCPL, in particular, needs to conform with Policy 

24, identification of coastal hazards, which states: 

“Policy 24 - Identification of coastal hazards 

- 5 - 
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(1) Identify areas in the coastal environment that are potentially affected by coastal 

hazards (including tsunami), giving priority to the identification of areas at high risk of 

being affected. Hazard risks, over at least 100 years, are to be assessed having regard 

to: 

(a) physical drivers and processes that cause coastal change including sea level rise; 

(b) short-term and long-term natural dynamic fluctuations of erosion and accretion; 

(c) geomorphological character; 

(d) the potential for inundation of the coastal environment, taking into account 

potential sources, inundation pathways and overland extent; 

(e) cumulative effects of sea level rise, storm surge and wave height under storm 

conditions; 

(f) influences that humans have had or are having on the coast; 

(g) the extent and permanence of built development; and 

(h) the effects of climate change on: 

(i) matters (a) to (g) above; 

(ii) storm frequency, intensity and surges; and  

(iii) coastal sediment dynamics; 

taking into account national guidance and the best available information on the likely effects 

of climate change on the region or district.” 

20 This policy requires the identification of risk, which is defined by the NZCPS as 

 “Risk is often expressed in terms of a combination of the consequences of an event 

(including changes in circumstances) and the associated likelihood of occurrence 

(AS/NZS ISO 31000:2009 Risk management - Principles and guidelines, November 

2009). 

21 Therefore, the NZCPS requires that the FCPL should identify a range of hazards, their 

likelihood of occurrence, and hence identify areas of high risk. In contrast the FOCUS 

(2012) report used to determine the FCPL considers only coastal erosion for selected 

beaches on the eastern coast of the Coromandel Peninsula, which represents a limited part 

of the coastline administered by the Thames Coromandel District Council (TCDC). Further 

FOCUS (2012) doesn’t attempt to calculate the risk; instead stating: 

 “It is important to appreciate that the estimated erosion is not an existing risk but one 

which may arise in the future with projected sea level rise”. 

22 This submission will consider whether the FCPL and the CCEL represent areas of high risk 

of coastal erosion in the future below. 

- 6 - 
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23 The FCPL and CCEL appear to be derived using the same methodology, the difference 

being the time period over which the coastal erosion is estimated. The only factor that 

appears to be different between the two lines is the amount of erosion estimated in 

response to projected sea level rise. It is not clear what allowance has been made for the 

long-term trends in shoreline position at any of the beaches considered. This submission 

will consider long-term trends as part of the discussion on shoreline response. 

The Bruun Rule 

24 Dr Hilton in his peer review of the FOCUS (2012) report stated, “The Bruun Rule has been 

discredited by the world’s leading geomorphologists”. This is a correct interpretation of the 

weight of evidence presented in the literature. Tonkin and Taylor Ltd (T&T), argued that the 

Coromandel beaches meet the requirements for the application of the Bruun Rule, without 

providing justification, but observed that an assessment of the sediment budget was 

required. Two studies by Everts (1985) and Zhang et al (2004) were cited as support for the 

applicability of the Bruun Rule. Both studies considered the east coast of the USA, and both 

studies excluded sites similar to the Coromandel beaches: the studies only considered long 

straight beaches with a net littoral drift on a tectonically stable coastline, at sites that were 

not in proximity to tidal inlets or structures, and predominantly sites with a long-term trend 

of erosion. 

25 The Everts (1985) study developed a sediment budget model as an alternative to the Bruun 

Rule. This study only showed that a negative sediment budget results in erosion trends as 

predicted by the Bruun Rule. It should be noted that the Bruun Rule can only predict 

erosion. 

26 The Zhang et al (2004) study indicates that for the sites examined, the shoreline erosion 

rate is 50-120 times the rate of sea level rise. In contrast, the FOCUS (2012) report 

suggests that for the Coromandel beaches it is 19-37 times the rate of sea level rise. The 

difference arises due to the way the slope of the nearshore zone is determined. Zhang et al 

(2004) in effect estimated the slope that predicted the observed shoreline erosion from the 

observed sea level rise, assuming that all of the erosion was due to sea level rise. Their 

ratios of 50-120 are the reciprocals of the gradient of the nearshore zone, and correspond 

to typical gradients for the continental shelf, even though Zhang et al (2004) suggest that 

the gradient for the Bruun Rule should be determined for depths less than about 10 m. 

27 The FOCUS (2012) report bases the Bruun Rule ratios on the slope out to a depth defined 

by the Hallermeier Limit. There are two different Hallermeier limits: an inner limit that 

corresponds to the seaward limit of the active surf zone; and an outer limit that corresponds 

to the seaward limit of the extreme surf zone during storm conditions that are exceeded for 
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less than 12 hours per year. Interestingly, Zhang et al (2004) argue that storm conditions 

are not a good indicator of long-term shoreline erosion for the sites they considered, which 

is borne out by their ratios. If the FOCUS (2012) report ratios are valid predictors of 

shoreline erosion for the East Coromandel beaches, then they indicate that storm 

processes and not sea level rise dominate coastal erosion. 

 
Figure 2 – Shoreline change at Matarangi Beach between 1979 and 2011 
 (http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmental-indicators/Natural-hazards/Coastal-
hazards/co16-report/) 

28 There is sufficient data to undertake an analysis similar to Zhang et al (2004) for the East 

Coromandel beaches. Wood (2010) has partially done such an analysis, although it was 

primarily based on beach volume and not shoreline erosion. The key findings of this study 

were presented by Wood et al (2009), and indicate that beach volume is influenced 

primarily by storm events. Dahm and Gibberd (2009) suggest that coastal erosion for these 

beaches is the result of the cumulative effect of several storms. However, Wood (2010) 

suggests that the East Coromandel beach volume changes are predominantly the 

consequence of isolated storm events, separated by general beach recovery. This is 

consistent with the findings of Healy, Dell and Willoughby (1981) based on aerial 

photographs between 1945 and 1978, and the summary of shoreline changes for Matarangi 

based on beach profiles between 1979 and 2011 posted by the Waikato Regional Council 

on their website (Figure 2). 

29 The maximum sea level rise between 1979 and 2009 based on Auckland tide gauge 

records (Hannah et al, 2010) was 13 cm (sea level peaked in 2001 over this time interval). 

Therefore, the estimated shoreline erosion due to sea level rise for Matarangi Beach based 

on the Bruun Rule is 3.77-4.81 m. From Figure 2, it is clear that storm events have 
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significantly larger impacts than sea level rise over the 32 years of record. Further, the sites 

not affected by the tidal inlet (CCS13 and CCS14) display an underlying trend of accretion 

and not erosion. However, the time series starts after a severe storm induced erosion event 

in 1978, so it is possible the observed accretion is solely due recovery following the storm if 

there are no additional sources of sediment. Likely additional sediment sources are 

discussed below. 

30 In summary, the available evidence for the East Coromandel beaches indicates that 

shoreline erosion is predominantly driven by storm events, and, therefore, assessment of 

coastal erosion risk should be based on a sediment budget approach. The Bruun Rule is 

not an appropriate method to assess the sea level rise component of shoreline change, and 

as noted by the T&T, should only be applied when sediment budgets are accounted for. 

This was not done by the FOCUS (2012) report, and no evidence was provided to support 

the assertion that the Bruun Rule is suitable for the purpose of determining the FCPL for 

East Coromandel Beaches. 

Sea level rise projections 

31 The FOCUS (2012) report assumes a sea level rise of 0.9 m over the next 100 years based 

on the MfE (2008) guideline for planning purposes of 0.8 m by AD 2100 and an additional 

0.1 m by AD 2110. For Matarangi Beach this equates to 26.47 m of erosion based on the 

Bruun Rule (approximately 10 times the erosion that should have occurred between 1979 

and 2009). FOCUS (2012) increased the value to 30 m to allow for uncertainty and 

“fairness”. It was argued that the 0.9 m value does not represent an upper level or worst-

case sea level. This assertion is incorrect. 

32 Prior to MfE (2008) a value of 0.5 m per century was generally adopted for sea level rise 

(As in Dahm and Munro, 2002) following the setting of a legal precedent in a case at Ohope 

Spit involving the Whakatane District Council in 1984. This case involved the determination 

of a coastal hazard zone that I undertook. At that time 0.5 m was the accepted flood 

freeboard for the Whakatane District and I included it in the coastal hazard zone because 

the location involved was inside the estuary. It was included in addition to a predicted sea 

level rise of 0.25 m per century based on observed rates of sea level rise. Following the 

High Court decision, the 0.5 m flood freeboard was treated as a sea level rise factor, even 

though it was only about 25% of the EPA (1983) most likely sea level projection (Figure 3). 

Further, the predicted 0.25 m sea level rise was omitted, resulting in an overall reduction in 

assumed future water level increase from 0.75 m to 0.50 m. 
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Figure 3 – Ranges of predicted and projected sea level rise by AD 2100 from EPA and IPCC sea level 
assessments. Also tabulated are naïve predictions based on observed 20th Century sea level rise. 

33 Coincidentally the 0.50 m sea level value corresponded to the most likely projected sea 

level by AD 2100 of 0.49 m for the IPCC Second Assessment Report in 1995 and 0.44-

0.485 m for the IPCC Third Assessment Report in 2001 (Figure 3). 

34 The MfE (2008) Guidance Note changed from the most likely projected sea level used 

previously, to the maximum sea level projected by the IPCC AR4 report in 2007 (0.59 m) 

plus an additional 0.20 m to allow for ice sheet dynamic collapse, and 0.01 m of rounding. 

Subsequent research indicated that the 0.20 m for ice sheet dynamic collapse was not 

justified, but it is still incorporated in the 0.8 m of the MfE (2008) sea level rise by AD 2100. 

35 Hannah et al (2010) suggest that the absolute sea level rise projections for the UK are an 

appropriate proxy for projecting sea level rise for the Auckland Region (Figure 4). These 

projections indicate that the MfE (2008) value of 80 cm is an extreme value lying beyond 

the upper 95% value for the worst-case emission scenario. 
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Figure 4 – Projected sea level by AD 2090-2099 with 90% confidence limits from Hannah et al (2010) 

36 FOCUS (2012) note that some sea level projections are higher than 0.9 m as reported by 

RSNZ (2010). All of the higher projections cited by RSNZ (2010) are based on semi-

empirical methods that attempt to scale sea level directly from projections of global 

temperature. Gregory et al (2012) in their review of 20th Century sea level rise evaluated 

these projections and concluded that the methods “depend on the existence of a 

relationship between global climate change and the rate of GMSLR [Global Mean Sea 

Level Rise], but the implication of the authors’ closure of the budget is that such a 

relationship is weak or absent during the twentieth century.” In other words, there is not a 

strong cause and effect relationship between global temperature changes and the rate of 

sea level rise (or fall) at centennial time scales. 

37 The IPCC AR5 assessment in 2013 also concluded that there is no consensus on the 

reliability of semi-empirical methods that project higher sea levels and assigns low 

confidence to their projections. The methodology for assessing the ranges of sea level 

projections was changed for the AR5 assessment, which makes it difficult to directly 

compare the 2013 projections (Figure 5) with the earlier values (Figure 3). Importantly, the 

mid-point rise is now quoted instead of the most likely or median rise. Since the distribution 

of values for each scenario is asymmetrically distributed (most projections cluster towards 

the minimum rise in the range), the mid-point rise is higher than both the mean and median. 

Further, the IPCC AR5 projections are based on emission scenarios and not economic 

activity scenarios. However, for the purposes of comparison, the most likely sea level rise is 

consistent with emission scenario RCP2.6, showing a further reduction in the projected sea 

level rise by AD 2100. 
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Figure 5 – IPCC AR5 2013 sea level projections for different emission scenarios (RCP), compared to the 
IPCC AR4 2007 SRES A1B scenario used to set the MfE (2008) planning sea level projections 

38 RSNZ (2010) and Hannah et al (2010) both report that the rate of sea level rise around 

New Zealand has decelerated over the 20th Century and has continued to do so this 

Century. This is consistent with the findings of Gregory et al (2012) who report a global 

slowing in the rate of sea level rise, leading in part to the poor relationship between global 

temperature and sea level rise, and Chen et al (2014), who found that despite decadal 

scale fluctuations in the rate of sea level rise, the rate of sea level rise has continued to 

slow in the 21st Century. A reduction in the projected sea level rise by AD 2100 is consistent 

with the observed slowing in the rate of sea level rise. 

39 The IPCC sea level projections are preferentially based on deterministic modelling of 

assumed processes contributing to sea level rise based on the global temperature 

projections produced by models based on radiative forcings derived directly from emissions 

scenarios (AR5) or indirectly from economic scenarios (earlier assessments). The results 

are referred to as projections because they strictly do not have any associated likelihood of 

occurrence, which is inherent to predictions. There are several issues that arise from the 

dependence of projecting sea level rise on the projected global temperature. 

40 The review by Gregory et al (2012) found a poor relationship between global temperature 

and sea level that results in low confidence in semi-empirical models that directly predict 

sea level from global temperature. The same problem arises for deterministic models, 

although it is argued that there is higher confidence in process-based deterministic 

modelling. It is clear from the published literature that there is ongoing disagreement 

between different studies about the relative magnitude of different contributions to observed 

sea level rise (Gregory et al, 2012), which in part accounts for the range of sea level 

projections for any particular emissions scenario. 
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41 Meyssignac et al (2012) analysed sea level trends for the tropical Pacific Ocean and found 

no signal that could be linked to greenhouse gas forcing. Instead they attributed all the 

observed sea level trends to natural variability. Chambers et al (2012) reported a consistent 

60-year cycle in sea levels, albeit with different timings in the major ocean basins, which 

indicates a strong internal variability driving sea level. This is consistent with the observed 

PDO signal in sea level data from Auckland (Bell et al, 2000). This pattern is not accounted 

for in sea level projections, particularly the semi-empirical methods that have used the 30-

year rising part of the cycle as the basis of their projections. The lack of a clear 

greenhouse-forcing signal also raises doubts about the use of greenhouse gas projections 

to drive sea level rise in deterministic models. 

42 There is a growing deviation between projected and observed global temperatures; with 

models projecting greater warming than has been observed over the last 2 decades (Fyfe 

et al, 2013; Fyfe and Gillett, 2014; Santer et al, 2014; Schmidt et al, 2014). This suggests 

that the projected temperatures based on the models, and hence projected sea levels 

derived by deterministic models, are too high. This was demonstrated by Houston (2013), 

who compared observed sea levels between 1993 and 2012, as measured by satellite 

altimetry, with the IPCC AR4 projections for the same period, and found that by 2012 

observed sea level fell within the lowest 50% of the projections. 

 
Figure 6 – Summary of CO2 assumed CO2 emissions from fossil fuels and industry for Representative 
Concentration Pathways (RCPs) considered in Figure 5. 
 (https://www.wmo.int/pages/themes/climate/emission_scenarios.php) 

43 The largest rise in sea level is associated with RCP8.5, and the maximum value for this 

scenario is the closest to the MfE (2008) planning guideline of 0.80 m. The RCP8.5 

emissions scenario is based on the assumption that fossil fuel and industrial emissions of 

CO2 will steadily increase to 28 PgC.y-1 by AD 2100 (Figure 6). However, an analysis of 

potential CO2 emissions from these sources by Tans (2009) found that emissions 

associated with known reserves peak at 11.1 PgC.y-1 by AD 2029, and inclusion of 

estimated unconventional resources results in emissions peaking at 16.1 PgC.y-1 by AD 
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2044. This suggests that the RCP8.5 emissions scenario significantly overestimates the 

available CO2 resources, and hence exaggerates the potential radiative forcing in the 

future. 

44 Therefore, the 0.9 m sea level rise adopted by FOCUS (2012) is an extreme value, and the 

higher values suggested by the peer reviewers are even more so. Note that for a risk-based 

assessment it is not appropriate to argue that this is reasonable because sea level may 

continue to rise for centuries. It would be equally valid, and unreasonable, to argue that it is 

likely that sea level will fall some time in the future due to the onset of the next glacial 

period. Such an argument is purely speculation. Suggested best practice is to consider a 

range of sea level scenarios, and not select a single value (Ramsay et al, 2012). 

45 It should also be noted that sea levels around the New Zealand coastline over the last 8000 

years have been higher than the projected future sea levels. Clement et al (2010) combined 

an earlier reconstruction of Holocene sea levels by Gibb (1986) with additional data, 

primarily from northern New Zealand, to produce a revised sea level curve (Figure 7). 

 
Figure 7 - Revised New Zealand Holocene sea level curve (Clement et al., 2010). 

46 The revised curve (Figure 7) indicates that sea level may have reached approximately the 

present position up to 1000 years earlier than Gibb (1986), but most of this difference is 

due to a revision of the 14C dates since 1986. Clement et al (2010) also indicate that the 

eustatic sea level was likely 0.3 m higher than indicated in Figure 7 around 7500 BP. This 

would make the New Zealand curve consistent with the Zone V (most of Southern 

Hemisphere) eustatic sea level curve of Clark and Lingle (1979), the recent assessment of 

the Australasian eustatic sea level curve (Lewis et al, 2013), and the thermosteric sea level 

behaviour implied by recent reconstructions of Holocene Australasian ocean heat content 

(Rosenthal et al., 2013). 
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47 Dougherty and Dickson (2012) re-examined a key site used for sea level reconstructions at 

Miranda in the Firth of Thames. They found that sea level was approximately 2 m higher 

than the present 4000 years ago, which is higher than the reconstruction in Figure 7. Sea 

level then fell to approximately the present level about 1000 years ago, which is in 

agreement with Figure 7. They also found that the development of the coastal plain at 

Miranda was largely controlled by variations in storm activity, although falling sea levels 

influenced the development of shell ridges (cheniers), probably due to the reduction of 

sediment supply. 

Projected climate change 

48 NZCPS 2010 requires that the identification of high-risk coastal areas consider the impacts 

of climate change on coastal processes and sediment dynamics. Dr Hilton correctly pointed 

out in his review that the FOCUS (2012) report ignores a range of processes that affect 

coastal erosion, and ignores the impact of future climate change. As pointed out by T&T in 

their review, and in the discussion above, shoreline response in terms of erosion and 

accretion is dependent on the sediment budget, with long-term erosion being associated 

with a negative budget. 

49 Zhang and Leatherman (2004) point out that sea level rise by itself does not cause erosion, 

because there is insufficient energy associated with sea level rise to drive the transport of 

sediment. Therefore, while a higher sea level may facilitate erosion, other processes are 

necessary for erosion to occur. If climate changes, then these processes may be affected. 

50 In his peer review, Dr Hilton summarised projected climate changes for the north east coast 

of New Zealand from the OPMSAC (2013) report as: 

i) Average precipitation will be up to 5% lower by AD 2040; 

ii) Easterly winds will be more frequent; 

iii) Temperatures will be hotter, with at least 40 extra “hot” days >25°C by AD 2100; 

iv) An increase in extreme rainfall events; and 

v) An increase in droughts. 

51 Unfortunately, the OPMSAC (2013) report does not explain the methodology used to derive 

these projected changes except that it is based on numerical models and selected 

scenarios. If they are derived from the global climate models that also drive global sea level 

projections, then the same issues discussed above arise. 

52 In terms of the coastal erosion hazard for the East Coromandel beaches, the projected 

increase in easterly winds and extreme rainfall events are likely to influence coastal 

processes driving erosion. For this coast, onshore winds (easterly) tend to transport 
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sediment offshore over the inner continental shelf, whereas offshore winds (westerly) tend 

to transport sediment onshore (de Lange, 2001). Therefore, an increase in easterly winds 

associated with a decrease in westerly winds will tend to facilitate coastal erosion. An 

increase in easterly winds may also increase the mean wave height, which will result in a 

change in surfzone dimensions. Since the FOCUS (2012) use the seaward limit of the surf 

zone as the closure depth, changes in surfzone width due to increasing easterly winds 

should affect their results. 

53 Intense rainfall events in the catchments leading to the East Coromandel Coast are 

typically associated with flooding. The floodwaters transport sediment to the estuaries and 

continental shelf. As will be discussed below, there is evidence that sediment is added to 

East Coromandel beaches as a consequence of flooding. Therefore, an increase in intense 

rainfall events may increase the rate of sediment supply to the beaches, and offset losses 

due to other factors. 

54 Overall, the projected climate changes that are relevant to coastal erosion hazard are 

smaller in magnitude than observed interannual and decadal variations. Key drivers at 

these timescales include the El Niño-Southern Oscillation (ENSO) and the Pacific Decadal 

Oscillation (PDO) (de Lange, 2001). The PDO is also referred to as the Interdecadal Pacific 

Oscillation (IPO) in Australia and New Zealand (Power et al, 1999), but it affects the whole 

Pacific Ocean and was first defined as the PDO in the Gulf of Alaska (Mantua et al, 1997). 

55 Wood et al (2009) demonstrate that changes in beach volume for East Coromandel 

beaches are in phase with the climate variations associated with the PDO. These changes 

are manifest as beach rotation in response to changes in dominant wave approach 

direction, and severity of storm impacts. All East Coromandel beaches were found to 

respond in phase with the PDO, but the magnitude of the responses varied with beach 

morphology and the length of the beach. Matarangi and Pauanui Beaches showed the 

strongest response. 

56 The projected climate changes over the next 25 years outlined above are consistent with 

the cool phase of the PDO, and as noted by OPMCSA (2013) the projected climate 

changes for this period will be difficult to distinguish from natural climate variability. Beyond 

that, the projected climate variations are inconsistent with the PDO variations. Natural 

climate oscillations, such as the PDO, are not simulated by the global climate models 

(Goddard, 2014), and there is growing evidence that deviation between projected climate 

change and observed change is due to neglecting these oscillations (Kosaka and Xie, 

2013). Dowdy et al (2014) report that downscaling of 18 global climate models predicts a 

reduction in the frequency and intensity of major extratropical storms for the east coast of 

Australia due to global warming, resulting in a reduction in severe wave events. The same 
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type of storms are associated with coastal erosion for the east coast of the North Island 

(Hay et al, 1991; Dunn, 2010), and these results that there may also be a reduction in storm 

activity driving coastal erosion for the East Coromandel beaches. 

57 The climate projections summarised by OPMCSA (2013) suggest that as a consequence of 

global warming the influence of the PDO will reduce, which would also imply a reduction in 

the frequency of severe coastal erosion for the East Coromandel beaches (viz de Lange, 

2001). There is no long-term record of the PDO for New Zealand, but proxy records of 

storm activity provide an indication of PDO behaviour. These records are also a useful 

indication of storm activity changes for the Coromandel Peninsula. 

58 Lake Tutira, Hawkes Bay, provides a record of North Island storm activity for the last 7200 

years (Page et al, 2010), which was found to be a useful proxy for the discharge of 

sediment from the Waipaoa River catchment into Poverty Bay (Upton et al, 2013). The 

sediment discharge from the Waipaoa River was simulated over the last 5,500 years, and 

found to correlate well with continental shelf sedimentation determined by coring, and 

indicated that centennial to millennial scale precipitation fluctuations were the primary driver 

of changes in sedimentation rates. As noted by OPMSCA (2013) extreme precipitation is 

one of only 2 climate indicators that show a weak relationship with observed global 

warming for some areas of Earth. 

59 Figure 8 shows the Lake Tutira storm activity measured as years between storm event 

deposits within the lake, climate proxy data derived from carbon (precipitation) and oxygen 

(temperature) isotopic ratios in speleothems from Waitomo, the dune phases preserved at 

Te Horo on the Kapiti Coast, and the ages of palaeotsunami deposits found on Kapiti Island 

by Goff et al (2000). Page et al (2010) identified 25 periods of increased frequency of major 

storms over the last 7,200 years, of which 9 were of at least 100 years duration (shaded 

bands in Figure 8). Dougherty (2013) reported 25 palaeo-beachfaces representing major 

erosive events preserved within Omaha Spit (which includes the 1978 event). Omaha Spit 

is similar to Omaro Spit (Matarangi Beach), although it is located further north, and is more 

sheltered from open ocean storm waves. 

60 Page et al (2010) found no relationship between storm activity and ENSO (3-7 year) 

climatic variations, and speculated that storm behaviour may be influenced by the 

interaction of ENSO, PDO (50-60 year fluctuations) and the Southern Annular Mode (SAM). 

They also noted that, as is evident in Figure 8, Holocene climate for New Zealand has 

involved multiple periods of rapid change, particularly in terms of storm activity. 

61 Gomez et al (2011) examined the Lake Tutira data in conjunction with climate proxy data 

from Ecuador, the Western Pacific Warm Pool, and Central Antarctica, in order to assess 

- 17 - 

Submission 668 - 702

Page 2882



the combined role of ENSO and SAM climatic variations. They argue that La Niña (positive) 

conditions and a positive SAM both enhance rainfall and the incidence of extratropical 

storms and strong easterly to northeasterly winds for the eastern North Island. Hence, the 

storm activity record from Lake Tutira represents the relative phase of ENSO and SAM, 

with maximum storm activity occurring when both are positive. Although the data showed 

some support for this interpretation, it was also evident that the strength of the coupling 

between ENSO and SAM varied throughout the last 7,200 years. The variation in coupling 

was linked to the seasonal contrast in solar insolation, and therefore the precession 

component of Milankovitch Cycles, resulting in amplified responses around 5000 and 2000 

BP. 

 
Figure 8 - Comparison between storm intensity at Lake Tutira (indicated by years between storms), 
precipitation and temperature proxy data from Waitomo, the dune phases at Te Horo, and palaeotsunami 
deposits on Kapiti Island. Open triangles on the vertical axis summarise key tephra markers (After Page 
et al., 2010; Hawke and McConchie, 2006; and Goff et al, 2000). 

62 Therefore, although there is good evidence that there are fluctuations in storm intensity 

over centennial to millennial time scales, there does not appear to be a simple relationship 
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between global climate and the frequency and magnitude of storm events for the North 

Island. In particular, the projected pattern of climate change based on global warming 

summarised by OPMSCA (2013) is inconsistent with past warming events as observed at 

Lake Tutira. 

63 In relation to Matarangi Beach, climate oscillations clearly affect beach volume and 

therefore should be considered within an analysis of coastal erosion hazard, but this was 

not done for either the CCEL or FCPL. Further, projected climate changes based on climate 

models do not appear to be consistent or reliable for the purposes of the FCPL, and 

certainly do not have any meaningful probability of occurrence. 

Response of Matarangi Beach to climate change and sea level rise 

64 As discussed above, there is clear evidence that potential drivers of shoreline erosion for 

the East Coromandel beaches have varied over the last 8000 years. Further, the projected 

changes for the next 100 years are within the range of the past changes. Therefore, the 

behaviour of Omaro Spit (and hence Matarangi Beach) over this time period should provide 

a reasonable guideline to the potential response to future changes in sea level and climate. 

65 Marks and Nelson (1979) report on an investigation into the sedimentology and evolution of 

Omaro Spit. They concluded that the spit initially formed by rollover of a pre-existing barrier 

as sea level rose during the Holocene Transgression, and that a spit had formed by 4000 

years ago when sea levels were at least 2 m higher than present. Woods (2012) reports a 

similar mechanism of initial spit formation for the Whitianga Barrier south of Omaro Spit. 

The Omaro Spit progressively prograded seaward as sea level generally fell towards the 

present level. 

66 Marks and Nelson suggest that the observed decrease in dune ridge elevation towards the 

sea (Fugure 8) reflects the fall in sea level. However, most of the height decrease occurs 

between the two landward-most dune ridges. Therefore, the increased height of the initial 

dune may reflect the higher availability of sediment associated with the rollover of an 

existing barrier during sea level rise forming the initial spit. The composition of the dune 

sediments suggests that the Omaro Spit is largely derived from local sediment sources; so 

progradation seawards would be dependant on the erosion of the catchment areas. 

67 Woods (2012) examined the development of the estuarine deposits of the Whitianga 

Harbour. She found that most of the infilling of the estuary behind the barrier spit occurred 

shortly after the formation of the spit. If the same occurred for the Whangapoua Harbour, 

then there would be a hiatus in spit progradation, with the subsequent progradation limited 

by the rate of sediment supply. 
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68 The soil development within the dunes indicates a relatively steady rate of progradation. 

However, based on the data from Omaha Spit (Dougherty, 2013) it is likely that the 

progradation was punctuated by major storm events that would reset soil development. If 

the interpretation for Omaha Spit is correct, then 14C dates of material within the spit would 

given misleading indications of the extent of the spit.  

 
Figure 9 – North-south cross-section through Omaro spit showing the reduction in dune ridge height 
seawards, and the associated decrease in depth and extent of soil formation (Figure 23, Marks and 
Nelson, 1979). 

69 Marks and Nelson (1979) also identified a problem with the use of soil development for 

determining the evolution of Omaro Spit. A horizon of sub-angular grey pumice was 

identified 170 m inland from the mean high tide mark, which was identified as the Leigh 

Pumice deposited about 2000 years ago. The pumice is associated with soils that were 

estimated to be 3000-4000 years old, leading Marks and Nelson to suggest (1979) that 

there had been a period of erosion. However, Pullar et al (1977) indicated that it was not 

possible to reliably date the Leigh Pumice, and Froggatt and Lowe (1990) recommend that 

the Leigh Pumice not be used as a stratigraphic marker. 

70 However, the work of de Lange and Moon (2007) demonstrates that sub-angular pumices 

are most likely primary overwash deposits of sea-rafted pumice deposited by an extreme 

event such as a tsunami, rather than a secondary beach deposit as assumed by Marks and 

Nelson (1979). The composition of the pumice reported by Marks and Nelson (1979) is 

consistent with pumice erupted by the Denham Caldera, Raoul Island around 2200 years 

ago (Worthington et al, 1999). An eruption from the Mt Healy caldera is associated with the 

deposition of primary Loisels Pumice around the North Island around 600 years ago. Bell et 

al (2004) report the presence of a tsunami deposit associated with the Loisels Pumice, and 

an older deposit around 2500 years old at Otama Waihi Beach and Waihi Beach. 
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Therefore, the deposit along Omaro Spit may represent the landward extent of tsunami 

inundation associated with this eruption. 

71 Although it would be useful to obtain better data for Omaro Spit using new technology such 

as ground-penetrating radar, the available data suggest that Omaro Spit prograded 

relatively steadily over the last 6000 years, but progradation was punctuated by occasional 

erosion associated with major storm events and possibly tsunami. 

 
Figure 10 – Comparison of the shoreline at the eastern end of Omaro Spit (Matarangi Beach) between 
1973 (Photo: Graeme Marks) and 2014 (Photo: Graeme Osborne). The white arrow marks the 
corresponding house between photos. The beach state in 2014 corresponds to a ridge-runnel 
intermediate beach condition, indicating active onshore movement of sediment. 

72 Historic evidence indicates that Omaro Spit has continued to accrete up to the present, 

although with occasional erosion associated with major storms. Figure 10 compares a 

photo of the eastern end of Omaro Spit taken by Graeme Marks for his MSc research in 

1973, with a recent photo taken by local property owner Graeme Osborne in 2014. A steep 
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dune scarp was present in 1973 due to a recent storm. This dune scarp is still evident in 

2014, along with a prograded area of new foredune seaward of the scarp. The area shown 

in the photos include the coastal erosion survey site CCS13 in Figure 2, which indicates 

that between the two photos there has been at least 2 major erosion events due to storms. 

73 Further, the sea level data from Hannah et al (2010) indicate a maximum sea level rise of 

13.3 cm during this period. However, the sea level rise was not constant: consisting of 

periods of sea level rise and periods of sea level fall, with the largest sea level rises tending 

to occur during transitions from the warm to cool phase of the PDO (Bell et al. 2000), the 

sea level data indicate that the 3 major erosion events identified between 1945 and 2009 all 

occurred during periods of 3-5 years of stable to falling sea level (Figure 11). Further. The 

periods of rising sea level were associated with shoreline accretion. This contradicts the 

assumption that rising sea level necessarily results in shoreline erosion. 

 
Figure 11 – Shoreline changes measured at site CCS13 on Matarangi Beach (Data from Waikato 
Regional Council), and observed sea level changes from the Auckland Tide Gauge (Hannah et al, 2010) 
and satellite altimetry of the Pacific Ocean (NOAA Laboratory for Satellite Altimetry). 

74 de Lange (2001) suggested that the cool phase of the PDO was associated with an 

increased risk of coastal erosion for the northeast coast of New Zealand, due to a higher 
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incidence of storm events and associated storm surges (de Lange and Gibb, 2000). The 

available data for Matarangi indicates that the main episodes of severe erosion have 

occurred during the cool phase of the PDO between 1948 and 1978, and the current cool 

phase that appears to have begun around 1998-2001. 

 
Figure 12 – Shoreline change for Omaro Spit (Matarangi Beach) between 1945 and 1978 (Figure 36, 
Healy et al, 1981). Inset is the 2014 image of the spit tip from Google Earth for comparison to the 1945 
and 1978 shorelines. 

75 The shoreline changes reported by Healy et al (1981) indicate that the erosion was more 

severe between 1948 and 1978 (Figure 12), than observed so far this century. However, 

the data are based on estimated dune toe locations derived from aerial photographs and 

not beach profile data as summarised in Figures 2 and 11. This makes quantitative 

comparisons unreliable. Most of the observed erosion occurred at the tip of the Omaro Spit, 

and may have been a consequence of the Chilean Tsunami in 1960 and the Alaskan 

Tsunami in 1964, which caused similar erosion of spits around the Bay of Plenty (de Lange 
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and Healy, 1986). The inset in Figure 12 shows the Omaro Spit tip at the start of 2014, and 

indicates that the tip is accreting back to the 1945 configuration, but vegetation has not 

established much beyond the 1978 shoreline. 

76 Harris (1977 in Healy et al, 1981) in a report to the Hauraki Catchment Board expressed 

concerns about the rate of shoreline erosion at Matarangi Beach and recommended that 

the setback distances be increased for future development, and that the spit tip be left 

undeveloped. This is now reflected in the greater setback for Cordyline Crescent, Corokoia 

Place, Puka Crescent, and Totara Place, compared to Kenwood Drive and Pacific Parade. 

The Town and Country Planning Appeal Board imposed the 100 m setback to 

accommodate the expected coastal erosion over the next 100 years (an average rate of 

1 m.y-1). Further, the Appeal Board required that dwellings 100-200 m back from the 

shoreline should be capable of being relocated if erosion exceeded the predicted values 

(Healy and Dean, 2000). 

77 The findings of Wood et al (2009) indicate that the East Coromandel beaches may be 

better distinguished by their predominant beach state: whether they are mostly dissipative 

(wide and flat beach), intermediate, or reflective (narrow and steep beach). The beach state 

determines the nearshore gradient, and also appears to influence the response of the 

beaches to storm events. The results of Wood (2010) also indicate that the different beach 

states may also influence, or be a consequence of, the extent to which the beach is 

affected by beach rotation: the exchange of sediment between opposite ends of an 

embayed beach in response to variations in mean wave approach direction. 

78 Therefore, the East Coromandel beaches clearly have different coastal erosion risks 

depending their location and beach state, as suggested by Wood et al (2009). Hence, the 

constant values used to derived the CCEL and FCPL (Figure 1) are unlikely to provide a 

useful measure of the relative risk and will not identify areas of high risk. 

79 Figure 13 represents a portion of the coastal hazard zone map for Matarangi Beach that 

accompanied Dahm and Munro (2002) as provided by the Waikato Regional Council 

website. Based on the FOCUS (2012) report, the proposed FCPL lies 30 m further inland 

from the FCPL indicated by the dotted white line. There are a couple of obvious 

inconsistencies displayed by the CCEL and FCPL lines in terms of the risk of coastal 

erosion. First the eastern end of Matarangi Beach is identified as having the greatest 

landward extent of coastal erosion, despite this area being the least affected by shoreline 

erosion since 1945 (Figures 2 and 11). Based on the cadastral information and vegetation 

evident in Figure 13, there appears to be no justification for the southwards dip in the lines 

approaching Bluff Road. 
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Figure 13 – Section of the setback map for Matarangi Beach produced by the method of Dahm and 
Munro (2002). Note that this is the only part of Omaro Spit that was identified as having an erosion 
hazard on the Matarangi map. 

80 At the western end of the area marked with setback zones a solid line indicates the “no 

development” FCPL. This area is in fact developed with parking facilities evident at the end 

of Kenwood Drive, and I assume has been set aside as a reserve. There is no scientific 

basis to suggest this area will experience more coastal erosion than the adjacent properties 

on the seaward side of Kenwood Drive. Figure 11 also indicates that other parts of Omaro 

Spit are subject to erosion hazards, but these have been ignored. 

81 As mentioned above, the determination of CCEL and FPCL by Dahm and Munro (2002) 

and FOCUS (2012) ignores historic trends, and assumes that the shoreline is in dynamic 

equilibrium, essentially due to a zero sediment budget. The main evidence presented to 

support this by Dahm and Munro (2002) is a series of 14C dates based on cores at 8 East 

Coromandel beaches (Figure 14). The transition from dune sand to active beach face was 

identified within the core and dated. Dahm and Munro (2002) do not provide information on 

the magnitude of dating errors due to both the dating technique, and the time lag between 

the stranding of the active beach face and burial by advancing dune sands. Further, it is not 

possible from the core data to determine where on the former active beach face the core 

sample is located. 

82 More importantly, as demonstrated by Dougherty (2013), major storm events reset the 

clock for the marker layer used by Dahm and Munro (2002). Figure 9 demonstrates the 

reduction in dune higher at the coast and weaker soil development, reflecting more recent 

erosion and profile disturbance than the higher inland dunes. The “clear” slowing down 

reported by Dahm and Munro (2002) and shown in Figure 14, is due to the use of a single 

point derived by a different measurement to define the present shoreline. More 

sophisticated techniques, such as ground penetrating radar, that provide a more complete 

image of the structure within the sand deposit indicate a more consistent rate of continued 
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accretion over the last 4-6000 years (Dougherty and Dickson, 2012; Woods, 2012; 

Dougherty, 2013).  

 
Figure 14 – Figure 13 from Dahm and Munro (2002), which was used to infer dynamic equilibrium. 

83 As discussed earlier, beach profile data for Matarangi Beach indicate accretion between 

occasional storm events (Figures 2 and 11). Some of the sediment involved represents the 

slow recovery of beach volume following the storm (viz. Hilton and Hesp, 1996). The 

important question is whether additional sediment is available and being added to the 

beach volume. 

84 It is evident from studies that examined coastal sediment budgets for the northeast coast of 

New Zealand that sediment is still moving onshore from the inner continental shelf (Healy 

and de Lange, 2014). For example, Bear et al (2009) report an average onshore flux of 2.6 

m3m-1y-1 for the western end of Waihi Beach. In this area, the dunes were removed 

following sand mining during World War II, so the sand involved does not appear to 

represent a long term recovery of sand transported offshore by recent storm events. 

Bradshaw et al (1994) demonstrated that a significant quantity of sand is present offshore 

from East Coromandel beaches, within both the nearshore Holocene sand wedge, and the 

surficial Pleistocene deposits of the inner continental shelf. Therefore, it is probable that 

sediment is still being added to beaches from the inner shelf. 

85 Woods (2012) examined the development of the Whitianga barrier system. They noted that 

the Whitianga Estuary was a mature estuary with a large proportion of intertidal flats within 

the estuary. As a consequence, particularly during flood events, a significant proportion of 
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the sediment discharged from catchments around the estuary bypasses the estuary and is 

transported to the open coast (Woods, 2012).  

86 The Whangapoua Harbour enclosed by Omaro Spit is similarly a mature estuary. Marden et 

al (2006) reported that storm-initiated landslide events are the most important hillslope 

process responsible for the generation of sediment and its delivery to streams for 

catchments around Whangapoua Harbour. They found one sub-basin of the Waitekuri 

Stream contributed 228 t of sediment to the stream channel over 1 year of monitoring, 72% 

of which was attributed to storm-initiated landsliding and the rest to forestry activities. 

87 Gibbs (2006) examined sediments within Whangapoua Harbour in order to identify the 

sediment sources, assuming that the 13C ratios in the sediment associated with variations in 

vegetation reflected the proportion of sediment from different sources. This study 

demonstrated that the streams around Whangapoua Harbour do discharge sediment into 

the estuary, and a proportion of the sediment eventually bypasses the estuary and is 

discharged to the open coast. McKnight (1969) linked the observed mortality of benthic 

shellfish at a depth of 22 m off Kennedy Bay to heavy rainfall in the Whangapoua Harbour 

catchments, and others further north, at the end of January 1962. 

88 Although the Gibbs (2006) study focussed on mud-sized sediment, which contains the 

organic markers used to track the sediment, it is reasonable to expect that during major 

flood events sand sized sediment will also be discharged to the open coast during ebb 

tides. This would also provide a source of sediment for ongoing accretion, and one that is 

proportional to the frequency and magnitude of storm events. 

89 Therefore, in my opinion, the assumption of dynamic equilibrium associated with negligible 

accretion is unjustified, and hence the long-term trend should be considered in any hazard 

determination. In particular, it is necessary to consider the overall sediment budget for 

Matarangi Beach, and the potential impacts of changing climate on the processes driving 

sediment transport, and the sources and sinks of sediment. 

Risk of coastal erosion 

90 As highlighted above, the NZCPS 2010 requires the identification of the risk of coastal 

hazards, particularly any high-risk areas. Further, risk is defined to be a combination of both 

the magnitude of the hazard in terms of the potential impact, and the frequency of 

occurrence or the probability that a hazardous event of a given magnitude will occur within 

the specified time period. 

91 The FOCUS (2012) report does not consider the probabilities of occurrence, following on 

from the method of Dahm and Munro (2002), which also ignores probability. Given that the 
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FOCUS (2012) report is stated to be an update of Dahm and Munro (2002), it should have 

considered the requirements of the NZCPS 2010 beyond including a higher projected sea 

level than assumed earlier. 

92 The methodology used, which classifies beaches into two types and applies uniform CCEL 

and FPCL setback distances to all beaches, does not discriminate between different levels 

of risk. More importantly, it does not identify areas of high risk. Figures 2 and 12 

demonstrate that at Omaro Spit and Matarangi Beach the risk is not uniform. Figure 13 

implies that the risk is greater for the location with minimal infrastructure (FCPL’) between 

Kenwood Drive and Cordyline Crescent, than for the more intensely developed area 

seaward of Kenwood Drive. Since the impact of coastal erosion for the area of minimal 

development is clearly less, a higher risk would require a greater frequency of occurrence, 

which is nonsensical. 

93 The FOCUS (2012) report adopts what is claimed to be a precautionary approach. This 

does not meet the requirement to identify the risk, as discussed by retired Justice Joan Alin 

in Appendix 2. As discussed above, the chosen projected sea level curve for the 21st 

Century is currently higher than observed sea level rise for Auckland (which is considered a 

good proxy for the East Coromandel beaches (Hannah and Bell, 2012). This sea level 

curve assumes an accelerating rate of sea level rise, while observations confirm the rate of 

sea level rise has been decelerating. Finally, as noted by Hannah et al (2010) and shown in 

Figure 4, the chosen sea level exceeds the 95th percentile of the most extreme high 

emission scenario projections. 

94 Therefore, in my opinion the probability of reaching the projected sea level rise is likely to 

be very low, if not negligible. 

95 The use of the Bruun Rule to estimate of the shoreline response, apart from being an 

inappropriate methodology, is very likely to have over-estimated shoreline erosion. Firstly, 

the method has ignored the ongoing accretion evident in the beach profile measurements. 

Secondly, comparison of predicted trends of erosion during historical sea level rise with the 

observed shoreline response demonstrates the method incorrectly predicts historic 

behaviour. 

96 The Dahm and Munro (2002) method of selecting the maximum calculated values for the 

components in their Table 1 in Figure 1 and applying for all sites also is likely to over-

estimate the shoreline response. This is due to the observed variation in shoreline 

response for East Coromandel beaches reported by Wood et al (2009), and the spatial 

variation within beach systems evident from survey data such as presented by Healy et al 

(1981). The FOCUS (2012) report suggests that it would be “unfair” to have a range of 
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values. However, the NZCPS 2010 requires the identification of high-risk areas, and this 

approach classifies all areas of a particular beach type as having the maximum effective 

risk. In my opinion, the approach used by Dahm and Munro (2002) and FOCUS (2012) 

reports exaggerate the hazard and do not provide useful information on the levels of risk 

along the coast. 

Concluding remarks 

97 The approach used by Dahm and Munro (2002), and subsequently by the FOCUS (2012) 

report for the FCPL does not meet the requirements of suggested best practice as set out 

by Ramsay et al (2012). In particular, Ramsay et al (2012) state the following on page 69, 

which particularly relevant to the FCPL: 

 “In selecting, using and applying an approach to incorporate sea-level rise 

considerations for shoreline change, the following must be clearly considered and 

communicated: 

A range of sea-level scenarios need to be assessed and the sensitivity of the model 

predictions ascertained. 

The methodologies selected need to be informed by a conceptual understanding of 

how the beach system may change with sea-level rise and climate change. 

Where appropriate a range of methodologies should be investigated and applied the 

variability in response considered. 

What assumptions are being made, limitations, range of validity and uncertainties there 

are for the methodologies used and associated impacts on the intended use of the 

approaches.” 

98 As a consequence, the CCEL and FCPL setbacks defined for the East Coromandel 

beaches merely indicate areas of urban development that have an unknown probability of 

experiencing coastal erosion over the next century. This is a rather trivial outcome, and 

should not be the basis of planning measures to address natural hazards. In particular, the 

lack of a proper risk assessment precludes against the use of the CCEL and FCPL to notify 

purchasers of potential hazards through Land Information Memoranda. 
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Appendix 1 – Matarangi Future Coastal Protection Line Objection Group (refer attached 
spreadsheet for full list of submitters). 
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Appendix 2 – The Science and the Law 
 
Submission to the Kapiti Coast District Council by retired Chief Justice of the Environment Court, 
Joan Alin. 
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