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L. INTRODUCTION
This report is in sunoort of aoplication f
So0il Conservation Autnority aporeval and

construction of rocx groynes along Hoxitika

. BRACKGROUND

2.1 LOCAT IO

doxkitixa Eorouwan fronts to tne sea setwee
mouthn and the Borougn boundary at Richaro
3larn, oage 1.
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2.4 COASTAL PROCESSZSE AND HAZARD ZOMING

Dy Gibo is currentiy working on & resort to oe titleo, "_ong,
medium and sHaart fterm sorutions to nroplem of coastal mazarcs  at
Hoxitiral, reference 3. TRis raoort cescrioges tne  coastal
orocesses, cefines trne coastal nazard zore, cescribes Long, weoium
ana  snaort  term solutions  in genera: terms and recommenas
anproorrate action on the various tiwe scales.

flan rnuwoer I08/209/71, oage 21, shows tne coasta: orocesses  over
Tihe oeriogd 13943 - 13984, in particular, the effect of trne river

moutn agirection on coastal erosion.

Dr. Sio9’s renort sAowld De read with this appiication to provice
the Dacuvaround scigntific information.

2.5 SRENVIOLE ARFLICATIONS

This aoniication suoerceges our apoiications of 2 August 1384 for
a sea wali paraliel to trne sea front ance that of & Auonst 3984
for roCK  grovnes. Thne current grooosal varies in metnod of

funcing, :ocatiomn of groynes and otner technicali cetails.

This aopiication follows orn from Dr. Gibo’s recort to tne Hoxitiwka
Borougn Counci: on 26 August 1986 ana incoroorates water and Soil
staff recommenaations set out in corresooncence datec 14 January
1383 and 19 February 13835.

Fart of Hokitika Borouwagn is located on tne fToredune oetween tne
river moutkh and trne Borouwgh bouncary at  Richares Drive. See
iocation oian, oage 1.

Since 1398% tne foredune nas been extensively eroded, firstly as
tre south end of the beacrn and more recentliy at tHae north enc.
Since mid 1383 tne southnern end has steadily built uo at a uniform
rate of aoproximate:y 18,000 cubic metres per month. S5e2 pian

numoer FOE/ZZE, page 22, snowing cnange  in peact volume witn
time petween river mauthn and —Aanmpaen Street.

Sivce Aoril 1384 the vort-ern section has eroded oack at rates of
us te 435,000 cunic wmetres per  montn. Flarm  number 06/72E5, nace
23, snows oeacn voiume oetween —mamooen Street ana Xicnaras  Drive,
Rlso see onotos snowing extent of erosion in Tucor S5treet area at

Seatemoer 1386, 2age 4.

The aresent erosion tnreat is <tTo residential orooerties over a
cistance of aroung one kilometre oetween Rambpden Srtreet anc
Ricrnards Drive. Trne beacn front nas erooea back to witnin 17
matres of tThne nearest houses. Zrosion rates of up Tao 10 metres
ner month nave been recoraed  therefore tHae first houses couw:id be
cirectiy errected withain two montns.
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Hrarn nuwber B0A/2ZZ7, wnace 25 snows trnie effect of 10, 20, 30 arnd 40
metres of furtner erosion on  residential orgaerity west of Revelil
St reet.

if erosion continues trrougn t-e foreaune, wave run—uo couia enter
the trougn beEtwesn the Toredune and backoune, whicn is extensivery
develonsd. sian numoer 90/ 224, nage =6, illustrates tne
trouwgn=~like mature of the area in which muckh of trne township is
located.

In sunmary trne oreolew is that coastal erosion is innmediately
tnareatening residential oroperty west of Reve:l Street anoc
ogotentiaily tareatening residentiail and commercial orooerty
located bDetween the foredune at Reveil Streset and trne backdune at
ritzhernert Street.

4. OBJECTIVES

The orimary oojgective of any works nrogsosai is to orevent furt-ner
eragsion of the Torecurne along tme one wiiometre of coastiine
currently under tnreat.

The seconc oojective is to ouild w2 tne beacn aiong tne eroced

sectiomn to Drovice a reservoir of material as orotection against
future erosion.

D.1 WALL. ALONG SEA FRONT

Rock is trne only material considerec suitaoie for a orotection
wal:. Sandbags nave failed on tris coastiine and timber structures
are «nown to have failed in other areas.

R rock wall has the advantage of forwming a finai iine of cefernce
against tne advancing erosion.

it has tre disadvantages of hign cost, (estimated to oe in excess
of $1 million for one kiiometre of wali) and coes not achieve tne

seconaary o21ective of causing a ouwilo un of materiad an the
aeacn.
S 2 SROYNES

Sroynes have the aavantaage of traoping materiai tHat is My 1ng
northwarcs aiong the beacn due o to the dominant WESTEerLy wWave
direction. Thig duiid uo s-oulg have te effect of oretecting tae
erocing coastliina.

The cisadvantage of groynes is tnat  tney can cause erosion on tae
cowndrift sice due To starvation whniie materia: coliects uwoorifo
of the grovne. Tnis is expected to oe only tewmoorary.
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The extent of cowndrift erosion can De ceontrolled by incrementaliy
ralsing  tne groynes wnile closely wonitering  tAe  bheacn core
sectlons. Beach rmnourisnment cou:id pe used to offset tre cownori

erosion effect, see 5.3 below.
There are a mumoer of oifferent groyrne tyoes t-at coulo be usea:
S.2.1 Timper nost and plank.

This nas tne acvantage of being simale to increwentailly ircrease
the neignt however i1n tne hosti:e oeach environment 1t 15 exnecteco

that sucn a structure wouid mot survive in trne longer tarm. Trere
1s aiso the canger aof fires or vandaliswm cestroving trne orotection
at an earily stage. The cost is comoarasle witn  rocx groyne

RIrODOS& L.
. 2.2 Wire bDaswxet.

This nas the aagvantage of using reaacily availanle materiai for
filling tne wire baswkets but beacn abrasion wouid ne expected to
destroy the wire netting in a sHort  time. Initia: cost is
comparabie with rock groyne oroposal  but repair costs wounid be
11 Q.

5. 2.3 Roewx.

This nas tne agvantage of relatively low cost, { alonroximately

£140, 000 for tnree croynes’), structure is massive, oermarent,

flexinie and caoanlie of toopning us s10uld settiement occur. Tnere
are sources of suitapie rock within 19 kiiowmetres of tre bDeacnH.
cxisting rocx walil at the wmoutn of trne Hoxitika River nas

agemaenstrated that sucn structures cam witnstand tne narsn  coastal
enviranment witn littie mainternance after initial settiing cown
DeYriod.

9.3 BEACA NOURISAMENT

Measured beac- cross sections indicate tnart asorvoximately Z00, 000
cubic metres of material has been eroded from the one &i:ometre
section of Forough coastiine curremtly unger tareat in Just over a
YEAT. To renlace tihis oy carting in grave:s wou:a cost in excess
of $EO0, DOO, Altnough tnis couwid ne usea to offset trne erosion
toss 1t nas the cisadvantage of not oroviding a selution in  tnre
iorng term as tne material added to the beacn will be continualily

Transoorted mortn by littoral orift.

Beachn mourisnment cowoined wit groynes woulo have the aovantaage
that trne garoyrnes wouid trap the acdea material armd this woulc
offset trne downorift erosion effect of trne grovnes.

By wusing coarse gravels rather tnam sand for beach nourishment =
more stasie seaca may 2e ootainea.
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The direction of flow in tne Howkitika River moutn has been snown
oy Dr. Gibo to nave a major effect on the iHokitika coastiine.
Training of Ene river could reduce both tne freouency and
magrituce of erosiorn. This altermative could orovice tme lorng term
solution to tne s=2a erosion oroolem.

A rock training wail 800 wetres long wou:d be recuired on  the
soutn sidge of the river mouth. The estimatea cost of a O matre

nig= wal: 1s $300, 000,
Training of t#@Ae river moutn woule rot orovide oreotection fto Tne
morth end of Reveil 5treet in the snort term.
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This has 1ong term advantaoges but coes nmot orovice a soiution to
the oroalew of immediate erosion tnreat.

5.6 RIZCOCATE ROUSES

Removal of rnouses Trom thne forecune couid remove tne immediate

threat to oroperty nowever the threat to residential anc
cammercial orgoerty in  tne trough benind te  foredune  woulid
remain. The cost of reiocating this lLarce section of the Town

rules out trnis cotion.
s DO MINIMLm

This =as oeen the ootion crosen oy tne  HBorouwgsn to  cate.
Momitering of beacHn cross sectrons, sandbag orotection, prantine
marram grass and dumoing of acemslition anag otner materials aliong
actively erocing sections all awount to minimum action.

This has mad tne advantage tnant furtner «nowliedge has o=eEn gainec
of Deach benaviour pefore committing large expenditure to remecial
WO TR

There is nowever inoreasing risy inveived witn t@is ootion as tae
erocsion approacnes resicential pronerties, Tere 15 now oirect
threat €o orooerty valiuea at aporoximate:y $2 million olus
nossibie threat to 1ife.

This ootion is mno longer consideren temnacsie.
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The selecteg orooosal iz a cowmoination of rock grovhe construction
and beach mourisnment. '

Groynes are to be constructec at rignt angies to tne beach. T e
Tirst is at Richares Drive withh trne objective of suilding up a
wedge of material back towards Hamocoen 5% reet. To offset tne
downcrift erosion effect it is Dprooosed to cart i1n coarse graveis
from g@oid tailings east of FHokitiwxa. The droyne i€ to bpe 100
metres i1ong arnd the rock is  to trenched into the oeach by one
met re. Tne initial neignt of t-e groyne is to be one metre anove

eac:r Level. Too width is Four mebres to brovice $truck access Tor
renairs ano ocossiosle future increase in heignt.

eTTT

Plan number J06/223, page 27, snows the rock aroyne nrooosal.

A xey feature of trnis prooesal is tHe continues wmonztering of
neacHn nrofiies after groyne construction. The information ocotainec
then orovides tne basis for geciding om raising ofF t1e first
oroyne, constvruction of furtner groynes and tre amount and rate of
a8acHn Nourisnment reouirac,

The secona groyne wouid be locatea undrift of thae first 1 tne
viginity of Tudor Street. Trie actual Liocation wowic cenend an the
length of the sanc wedge accunuiatea in front of +t1e Ricwarcs
Drive aroyne.

A fthird groymne woulid oe constructed just novrtn of tne EBorougn
sewerage pones to orovice an accuwmulatiorn of sand to offset any
downdrift erosion effect of the Ricnards Drive garovne.

enend on  the resuits  of
ne first groyne.

As statea trne desion of groyrnes wiii d
aacn wmonlttering aftter construction of ©
“ovr estimating ourposes the Tollowing total oronosal is assumect

GROYNE & Ricrards Drive 100 wetres iong,
: metre -nign initiailiy,
2 metres nign uitimately.

EROYNZ B Tuoor Street vicinity 100 metres Long,
i metre nign.
GROYNE T Sewerace Soncs 70 metres :ong,

i metre hign.

Beacn nourisament reculrement of 10,000 cubic metres at Groyre A
is assuwed.
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Roox to 2e sound, curaole ang mostly  anguiar. Solitting or rocws
vay bhe recuired To orovice suitabie srabpe.

ROoCK shail bDe arageac as:

& —~ & tonne S50 0%
o o= & torme 30 %
4 — S tormne 20 %

This grading is baseoc on that used Tor previous rocik wors near
meutn of Heoewitixa River anc on soecifications ocoatained on rocsx
aroyrnes placed at Noosa heacs, Hueensland, Australia.

Rock gsnall e oniacec in a 1 metre aosen trenchn and  excavateco
materia: thnemn pushed uo against sice of rock grovynes.

Siceslooes aoove beach level to de 1 vertica: to 1.5 horizontal.

Reference 4, "The effectiveness of groynes", oy Srampbton ang
Yotywka, =nas been used in aesidn oT tae grovhe system.



This estimate inciudes 557.

Status is areliminary assesseq Cost.

MWD CZCI = 2700 (assessea June :1386).

Item Unit Huantity Rate Amount
GROYANE A (100 METRZS LONG)

Ixcavation Cll. M. 636 L35
Rock tornne 2104 $21, 040
Cart in agravel Cul. . 10000 $4. Q0 40, Q00
(beacH rnourismnment)

Renairs curing

construction tornmne 100 10,00 $1i, Q00

Pius 3% contingency,
nlus Z0% Hoard service cnarge :

SROYNE B (100 METRES LONG)

Zxcavation Cll. M. &0
Rock tormne 2010

Reoairs ouring

const ruction tonne 100

Fius 9% contirngency,
olus Z0% PBoard service cnarge ! Total GROYNE

GROYNE C (70 METRES LONG)
Zxcavation Cll. iMia IEO Hi. 00
Rock torme 1206 $10. 00

Regalrs curing

construction tonme &0 Fi0. 00

FPius 3% contingency,
olus 20% EBEoard service cnarge & 1otai GrROYN

i

say

q e

$79, 000

$500
S0, 100

$i, 000

FZ60
$12, 0RO

$5,00

$i6, 500

10
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Estimate continuect

item it Chuantity Rate Amount

SrROYME A (FUVURZ RAISING BY 1 METRE)

—Xcavation Ol . 150 $1.00 $150
RoCx torme 1230 F10, 00 $12. 300
Renalrs curing

const ruction Tonne &0 10, 00 HE 0

Filus 3% contingerncy,
olus ZO% Boaro service cHarge ctal Groyne A

Tote
rubture ~aising i, 443

zay $.6, 300

SAY $F140, 000

ces. Stage I is
oe dore as s00n as
ess tnan two montas

1t 18 orooosed to construct tne grovnes 1n s
groyrne A, at estiwateo cost $73,000. Trnis is To
finmanciali acorova: is oostained and wouid tase 1
to comorete.

“urtmer stages gedenc on the  resuits of poeacs momitering acter
comnietion of stage . Trie Total comnstruction DeEricoc wolioc rnot e

iloraer thnan two vears.

“rooerty to tae value of asoroximateliy 2,000,000 cstween mHamoacern
Street ana Richaros Drive 18 current:y uncer tTareat of  sea
erosiaon. “he estimated cost of wor«s orooosed to a-leviate tais

tnreat 1s $140,000, inciuding GST.

1t is not oossiole to calcoculiate oreooanility of fFurtner evrosion
accurring or  estimate the Tinal extent of tne erosion cyeolie.
Therefore no detalled  economic ana:ysis  nas ogeaen  oc2rformed.
however an  ingication 0of  economic genefit can oe gained by
consicering te nunmoer of houses t-at wouic reec to be ilost or
rerocated to give a positive return on tre cost of orotection.

Assuming average -ouse value of $40, 000 and cost of s+afting
Aouses To new serviced section $20, 000 per hnouse, oniy Four Aouses
neea  oe lost or seven relocatea for the Droo0Sec wWOrKs To Si0wW &

positive returmn on investwent.

T 2ro2asility of rosing four nouwses or naving to =11Fft seven is
consicereq =migr.
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Wildlife Service Hmave been consulcted and Mr, < Wa i Simasorn,
Sermior Wiidiife OFfficer, Sreymoutn, has acvised trhat, "t ne

enviranmental imoact of grovne oroetection wouic be minima: anoa  no
need for soecific pramming to orotect wilciife or nagitat vaiues
iz foreseen’.

10,2 VISJAL ARFEARANCE

Imarovement of tne visuwal asosoearance of tHoe sea fromtage s aouic bde
acnleven. Tt has become & oeenera: tin nead at oresent witn

L
various sorts of ruooisn suen as old sewer oilges, concrete. garcen
materiars etc bpeing tioped arong the beach in an erfort zo halt
the erosiorn. With t-e construction of t»ne arovnes trere wilil o=
10 mneed to oumh rupoisn and bthe visual aopearance wiii OS2 marKeoLy

imoroved.,

There will 22 no Loss of nistoric in+erest5 av thne erection o ©Tae
aoroynes. Mistoric ouilecivgs anc sites wi:l be orotected oy tne

arection of tne croynes.

CLE ACCESS

.4 VEHI

Tre olocsing of wvenicle access along tre oRacnt wil: net  oe
anetriventar To t-e envirenment, in fact thnis may imorove tne beacn
envirgenment for marny users.

TMere are oeacnes to tae ﬂortn Aamci SOLUTH WHREre VeNLOLe access 1s
availanie for firewnod coliection and obtner oursuits.
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i0. S RECR=ATI
The construction of tae orooosed grovnes will nmave significant
recreation bhenefits by stabiliising the pfeach andg orovidinge
snelter.

Tne oresent uses of tHoeE  oeacn are  walwing, ruaRming and agenerac
peacH combing.

Limited uwse 13 made of t«ae bpeacn for swimming, sarfing, D0aTing,
fishinmag anc Sicnicing. Tz construction ot t-e groynes wmay

encourage tnese uses.
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1t must oe stateg trat tHe groyne prooosal wWilll cause lncreased
grosion cowndrift of tne oroyrnes as trney trao waterial tnat wouid
otherwise move nortaa. Tnis effect saoulc D= temoorary, TR alw
worest whire the aroynes are fii:ring witn materias. Wrnen soi:rage
starts to occocur oast tne croynes tae peacn cowngrift wouw:rg o oe
@xpected tTo ouoiid, nowever back  swiri: efrfect may Limit tnis
audiduo.

tt i3 mnot oomsiole to  accurately estimate tne extent of teais
increasec  erosiorn, nowever  tne effects can pe controlied Dy
carefuli monitering of DeacHh oreoss sections, limiting thne grovne
hieight  ©o no more than one metre apove beach :evel ano by beacn
NoUrLSAMent as redulrsc.

Irooserty  Doundaries aave been  investicateco, See  0ran  numoar
OB/ 222, nage 8. it may ne seen that norith of Ricrarcs Drive,
where trne erosion effect is expected €o oe greatest, tne orooerty
Doucaries are set back from trne shnore:ine. Trnis nrovioces &
consiceras’ie 2uffer strino for erosion cownarift of tae Ricnarces

Drive groymne.

Tne croyne oarogosa: invoives nidner ris< taan the arternative roc«
wai: aiong tne sea front. Trie groyne oroposal nas peen se.ectec
iargely on tne oasis of cost, $1i40, 000 comoarea wits $L, Q00O 000
Tor trne roox wall. it is kmnown tnat the apiiity of Hoxitika

Borougrn Tto Tirnance sSuct WorLs is strictiy limitea oue €0
contimuing committment to recent.y comb:eted sewerage scHreme.

The ris< invoivec in tne groyne oroonsal nas oeen exs:ainea to € e
rokitika Borougn Councii and tmneir ocecision To Tinance t-e groyne
orooesal is mage witn tnis dnowieoge.

Aokitixa citizens thave formed a committee o raise funogs for sea
erosion orotection wWorks. This committee rmow nas assured finance

of $5E, Q00 wnicH 1t wili orgvice fto ~oxitika Borougn Council as

PERSAS AR

tocal snare on tne rock groyne Dronosal.

rnce wors is commencea ana tne oemefits denonstratec it 15
exaectec tnat furt@er TfTinance wii: be fortacoming ©To  ailow
comoietion of Trne worxs.
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13 ACS ICATION_ _FOR_NWASZA AREROVAL

“nis Boaro verepny anplies for NWASCA aporoval for rock groyne sea
erosion Orotectlon works as aescrised in tnis regort.

Tre grant rate apoiiec for 1s 30% in accord wits current oDoiicy.

The total estimated cost of trne nroject iz $:i14G, 000,

irancial aoorovail i1s souwant for Stacve I peing t-e First groyrne

oins bheach nourisament, at estimaten cost 73, QOO. LoCca: snare of
$55, 300 18 availanle. NWASCA grant recuirement 1s $23,700.

—_—
-

rotal agrant reauilrenwnmt is $42, 000,

H

B
iy
iX
Iz
I
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Jart of nokitika residential area is currently unger tareat of sea
eraosion.

West langd Catcohment Board has oresared a rock aroyne orooosa:  to
oreotect oroperty from this erosion.

Ho«itika EHorouon nas sufficient locail snare avaiianie to comniete
stage I of the orooosed works.

NWARSCA grant assistance is sougnt for t+e prooosal, witn immeciate
financial aporova: for Stage L.
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10am TUES . 9 SEPT, 1988
TUDOR STREET LOOKING SOUTH G.NICHOLLS HOUSE ON.LEFT

FROM BALCONY OF G.NICHOLLS HOUSE LOOKING N/W
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