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' TO THE CiJAÏRl4qli hTiTD l"[ù]i'{B}1.RS OF TI{D ETOARD

sroRl4 0F 20 DICEMBBII , 1976

The fol-lorv-Lng repoï,t sets out a number o"Ê rnatter:s lelating
to the abovc storrrr anc. makes Several llecomìlend.ati-ons.

Opportunit'y has been talcen tc preSent the hyrì.i:;o)-ogl'-ca.1 Oata
.Êáiffy fuli.y as it is -Êelt that thj-s may be oIr :,icriue ti-:
Iocal borly êngì-necrs and to the lSoa.rd in tþe -Êui1re.

A nutnber o.Ê matters \Yarrant furthei: investigaiion and it
is hopecì that tlie ad.mini-stration of rvatercourses $eneïai])¡
rvill receive due ccnsiC,eraticn by all- concerned.

T ,submit tire l.eport and recomnenrlet:i.c;ns fr-rr Boa.r'd acceptance
and aPPîol¡a-l .

RnG. Bisho;orc
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TI.ITRODUCTION

oir20Deceiirber19T6anunusllaL)-y_severerainstorma-Êfectedpart
of 1-he \,leliington'rRegion caü:ìi;rg damaging fl-cod flor'¡s in parts
of \fellington City, ioïrer l{utr: City, FIuIt Count-y ancl Taïra'
r,¡ith l-es.ser ef'-Êects :i-n other <Iistricts' Severe clamage to public
ánci prÍvate p"ãp"oiy resúl-ted froin the dotr¡npour and condj-tj-ons
were' such as- to'v¡a::íant the clecl-arati-on of l-ocal Civil Def ence
n*ãtgr"rtcies; in lim-ited area.s of Lor'¡er 1ilr"tl- City, IIutt County
and uPper Hutt ci'[y.

The ]reavy r¿rin over a long period caused nurnerci"r.is l.andslid.es
with "con-sequent blocil-i rrg óC culvertS and. public_ -';lc'rntvater
sy.stems. litocd rvaters thlrs rnig::'ated. frorn ncrna.ì- channels and

caused sccu-l:i-ng of private proþert-Les- and roaCs -iLn hiily areas.
nrii¡ cleposit-ioñ of ïa.st arnounts of d.ebrj--s against any o55¡¡ur:1ion-s
arrd flooCi:'rg oil tlle -Êla-tter l-and

Th.is report coveïs briefly a description of the c:ver1t ancl its
ef'ferct.s, a state,¡rent on costs j.nvolved, together wl,tn obscjrvation-9
ancl conctusions rr¡hicLr appear: t¿arranted. l?ecoinmenCations -Coil

-fur'ilrer actiol:r ar:e apPetr.ded.

2. DFiqgBLqTlqry*q{Jgs

2 . 1 l'fsts ggo. 1-99.1 çgl

rates of precipitati'cn occurriling
\,Je1l.il1g'[ot1 area.

air stream-sr one .f 1-orvìn.g
the other f::otn the soutlle
The resul-tant rise of the
cooling led to extreme
over tñe Uutt \lalIeY/

2.2 .Bg.i3f.ilf
ver¡, )ieavy rajn began falling over the Hutt' va'l]'ey at about
4..OO <1.111.'on ?-O Deðember 1g7é. The rain producing cioud
d.r'i-ftect slor;r1y in a scuth-rvesterty direction, the real'ly
heavy 

"u.ir'I 
-eaif ing a1.ong a line runnin.q from above l'inehaven

to soutl:l of Karori.

The Corr¡r¡.pour continurecl unt:Ll about 2.OO P:m. in Pinehaven
and rì.oo p.rn. in \le.ì--L-i-ngton after vhich tinte l'-t began to.
ease. Tv/o torrenl.ial- pãrioc1.s of ra:i.n occumed rvithin this
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ten hour^ pez'iod, thc -Êirst thr:'ec lir>'ur Pei:jlod tc 7.C¡O a.m"
proclucing ai¡cut 'lOOnmr (+") o\¡€:ìr the I'j-nel'l.ri'err¡ Stoites Va1ì-ey,
Taita, Avalorr and tseliRcnt a:reas r i.r/ii,.h pr"ciJressivel_t¡ I esser
amoi_izrts to thr: SOgtþ-r',eSt" /rg;-;-ìij, Ê'n,:¡ni Sì.O0 a"m. to 1?.OO p.rì"
lOOrnrn feli over '[he I'ineha.,'en to Be-l-nton'c ô.l:eas with lesser
arnounts south-wêst to Kaz'cr'i.

The accrimular,ed rainÊal.l- on the 2.O'th, lreasurecl al- tile va.r:¡,ou-s
automatic recording s'¿ations, sho',iis thc: varia+;ions in tirne
a.ricl a¡rount o-Ê rai.nfa-]1 throtrghorit tlie day over,' ti'le z'egioli,
see r:iSt..P-"2"3"

At Ar¡alon and Taita extrene rates of rainfall were recorCec
and -su-ch intensities prcbably occurued al.so on tlre ','¿este::t".
Hj.Lls -Êrorn Hayrrrarcls to pe::haps as far south as iUoiìnt (¿t-¡lç¿t;..

C-Ê the automatic recor<ì:,-t'ig statj-onsu
higirest at the Soil Bureaur D.S.I"R, 

'hill-s. Raiir.eall- at Taita. is shor','n in

i-ntensi-ties.','ere the
Tai'[¿l otr. t]re easte::tl
-l¿rbic ?_,2..1 , i

I

I

TABI,:] 2.2.I

3o ntin 50 ¡rin 6 hrsi*-
t-*
t

i

D'-r:':at 1¡u

fie;¡tli;r:is

1C ;rì1ÍI

"'O,A

1.2

ilo.5 | ,rt.u

tìr_ls/ illl eÀ o 54.8 49.9 30.1 2i .5

2.0

>iOCOyr

Tire irrtensj-ties -Êor Curations u-p to 6C nrj-nu-Les a.r,e sj-gnificant
in produ-cing fl-ooC peaÌ<s from small- ca'l-chmerrts sucjh"as-lhose in the stonn a-Êfected. area. These high intensities
occurued betr,,'een 9.OO a,:r. and 1O.OO a"m. a.pproxìmately
r.i'hen the-se catchments rr¡ould l:ave been saturated by the
pr:eceeding rainl'ali c-Ê ."lp to 14Oriun"

The sigi:i-âicant duratj.on for a catchnent i.s tlle ';jme ta.hen
for all- parts o-Ê a catchrnent tc contrj,bute to run-cf-Ê al. the:
outl-et.

14 Fig¡ure 2-.2. 1- 1j-nes are drai¡¡n -shcr'.'in.g the di-stribut.ion+æ'¿ffied area o-t accil u-f¿.t-ed raj-nf'aIl- -f'::crn tlte
-start oÍ' the dor¡.'npour, taken. as O4OO hour.s to C9O0 hoi"ms
llheu a slight h¡.1-1 occurr.ed.

F j-gure ?-.2. ?- - sho':¡s the cli.stribnt j-c-.,n of acci.¡rnul¿ited
B#__r'arnfal-ITr'crn the start o-Ê '[]:e hearry rain-Êafl. tr.,, 14OO hou.rs.
'Ihe-se tr¡¡o -five hour pez.i.od_s corii-ained the .flood producing
z'¿iirt.Fal-1"

sho'"'¡s ihe n¡axirr'iui'n r'äiri.i¿rl-J- :ì-ir any 24 l¡our
g 19 'a:.rr--i ZA Deceiaber" ¡976.

>iOOCyr



RAINFALL DEPTH 0400 hrs. - 0900 hrs. 20 th.
PEC. r976. FIG . 2.2.1
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RAINFALL DEPTH 0400 hrs - 1400 hrs. 20 th. D EC 1976.
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Figlrr'e 2_"p" q

Sca/e 1:250,000

and 20 December 19'76. Tsokryets are cirair¡n at 5Ol,ln
interval_s _ûrorn ioomn to 35on;-n, A1t point_s r,¡ithin ilre
dotted 1i-ne recei_ved rainfa.l_is of I'eturn periocl

greater than lO years"
Fi.5.2 Tornlin:;gnoA.I._ 1i)7'/ Tlie Ì/el-tingtort and Hutt Va1ley F1ood.
f.ronr of 20 Lrece;nbcr 't976. N.z.rrìet.s.Tech,ïnf "circ.1t4.
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Tl:e r.ax-imri.n :lain-Êal_1 in any 24'haur period during 19
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2..3 ì?r,rn-o-f f

Af''¡er. the -tir:'1,:i: th-r'e:c hr)urs of hear4r I'ai-nfa1l r a-Li Tl,.:ìtelî-
courses ï/e rGl rula11j-l1g fu-L1 or riacJ overîl:o'.veci. i;'c-ì-.1-o1i/.i.nE tht:
reneveci do'^rpou.n a-llie' a si.:ghl e.rsing cf rhe :naj nf al-1, l:1¿11-,

o-Êf .fi:c:l .satlrr¿itecl ca.tcLiinenti fl.oocìec road.-s and P.TloPer:1-ier:;
as the capac j t-y o-Ê j;he r'¡atei:colrrses \/íì.s exceedecl or as thc,y
became cholced bY clebris.

Fiqure 2.3,1 - :;ho';¡s ca.tchment-s rvhere clstirnateS of peak
r*&"-'¡-.-ùq{
dt-sCnarges, fl.ÌVe been:iiaCe. Thc: clashed .lin.e shorr¡-s tlrt:
àr"u coirtrj-1-;lrting to l-'-Lo''.v j.n the Ï{u'rt J.tiver belo'v UpiìGlr tiutt
Ba-..,in ancl above Þiel-1i-rLg Er'i'J.ge.
(i'f." rcturn.per'ì-od of läe f1oo1 peak ín the tllltt R'ive-r:' at
Lot¡er lìutt vas 5-1O Jrea:ns. ),

Tables 2..3.1 anC 2.3"2 iist the catchntents an.d esti-mates
öf*ffiíõhar..¡e!î-T-.;t-irnates ofi peak f Loi¡s at Ka-i.'Eolce,
Pauataharrui ancl irlill Creek are baseC on clj,-echârge r'atir:g
curves at autc¡ntat:i-c ti,'a.ter l-et¡el- re cording s.*-ations,

"operated by the t.finistry o-t \/or'lcs arld .De\/cr"-: opmeät. lr,lbesc
figu::es; are considered to be accurate tcl ¿.1 leasl- plurs oll
minr-ls ten per cent.

Peal< flcr'¡ in the Kairvhara Streain i'¡as cal.cu]¿:t-ecÌ by
I'fr. C. Davidson, Octtsuì-t,ing Eng:i.nr:er, fr-oin r-l¡r-i.¿r sr.rppì-:'-erd
througi-r the \'ie11i-ngton City Ccuncrl.l atr.C j s; c)r-r.sidered
accu:late to rv-lthii: ptus ol' ;¡tinul; 20 per c:erit"

The estimate -fc¡r Pe::c)¡?s Resel'v(ì ï/a-s ba.seirì on .spii:Llyay
florv p.Lr,rs pipe fl-orv fo:: the detcrrtion dax';;:,"[h d.ata on
pipe -Êior'¡ ancì, poirding vo-l-ume be.i-ng s1r.p1-r1-i-ecl t:]rrlonglr C.l j.mie
Spencer and Ilofrnes I'ti11er, Colrsul-ti"ng ìlitgj.nee r's.

Data -for the Heretaun.ga Drain u;as -supi;Jieil tlrrou$h UPper'
Hutt City Council and the Pinehave-r estimate obtain.cd by
subtracting the dra:'r':. f-ì.or.'¡ lrrom the est'inated -01-otr,' at
\t'eirs dov¡nstream of the Pinchaven inf lol¡.

The Tait¿r Catchment No.5 in-Êormation has be:en sr-l¡rp.iì-e<ì
by D. S . I .R. , Taita Soil Bureau by Dr' R " J. Jacl:son"

The renaining estimate-s j.n Table' 2.3.1 are b¿¡-sed on -s-l-ope
area., lreir fl.o.¡¡ or culvert -Êl-orv niðaäilements. The pe;¡i;nu.l
nea.surc)nent rvas suppì-ied throu-g?- the Mj-nistily oJì \foirl<s and
Devel.op,nent, othei: mear-iuremevits being carriecl oi,r.t by
I,/ellin.qton ìì.eg-Lonal \,/ater Roard ..;'taf.Ê. Tliese }ai.ter estiina';e s
are CoTtsidered to be accurate to plus or n'.i.nr,rs 15 per cent.

Data. in Tabl.e 2.-"..2 on the llutt River i.s based on illor','
ga.ugjr:gs b), cu?ffif meter carriec.J out cìur.r'j-ng the flood by
i¿eff inEton P-egion;ll Tr/ater Boarcl a.ncl I.îinist'cy of \r¡orks a.ncl

Deve]c;!-.ilieni s.i-aÊí:'. The peak rate.s oll run-"rtff arc exP.ìîe.ss;ecj
j-i'r cumêcs (cub..Lc rnetres per sccotrd) a.nrì mii: irnetre-s lleï'
hour. Tlte'tîrrn/hou.i: run-of.f is cJi;:cct-1.y cc,ìírparabl.e to ra:Ln-Ê'a.l i
j-ntensj-.ty in rim/liorir. That is to say th¡t tlic ¿ìverage
raj-nfal-1. jntcn.-.ti'L'1¡ cr¡er tl,ip si.gnì.Jlj.cant duI'alicn fc..r a
catchme::rt ntrrst e>lbleci., or for ìOO per cen-L ::'lrn-'':-Ê-f r:ciu.:1 tlre
peralc i:ate c;-f rul'L-.ci'-f .

The ra...es c-Ê r"rtn.-.cf.Ê o-f a.bout 2Orn,',T/hou:: crr 1'ri.gheir: in
Tab-i.es ?-"3,1. ¿rrLc'l 2. :l. i,ì j r.rU cate ::att.eg c'-Ê :,¡i.n-f'a.l -1. ( or'
intensi.Ëi-tiî)' c.b' 2"l,"rnr'i/iio,,irr o¡ rnorcl¡ ¿r, 1./clr-y' þigh f-i.5Jt.i.:"e:.
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TA'Lit rii lt. 3 ; i
.R qì.t!-itt--R qfic þ ilÊ:t:ii:+ :tiil- _ 2 9, : !:J'p_

CATúHi"liîi{T OIt
PAR-T OF
CATCHI'fl'ÌüI

l?.EF.
Fr(;.
2,3.7

flLlAl/I ÛI1I\

Dl-SC¡IARG;
( cu:;;iecs )

C¡\T'Ciiiiitl'lÌ
AIIÛA

( -.q . 1<ins )

Pll;\K lu\TE
OF

ì?TJI\iOFF
(r,r:t/nour)

EST.
ITBT.
PBlÜOD
(vr=.)

Keito.ke

Pau-taLranui-

Polrl-rua

244. 8B.B

3B .4

B

1 27 2,5

ic5 4L.O 9 50

i:la si lìir¡¡.nclt PorÍrua
S trle¿ì,'n 3 55 4.5 44 200

1.1i.1:l- Cr,:el'.

f inellier.eir

IJ:':-.rc t:aurrrj ¿ Dra i n

Stokes \i;rJ.iey

?¡-rit¿r Catc'hnientJ3:i**
UPpe:: 'viai'¡¡iretu

4 2.6 9.3i l-

5 3C 4,7 23 100

C) L5 6.5 o(J

7 '34 '/.r 17 ioo

8 .65 o ,c4 58 200

9 25 il .1 1l_

l]er'cy iieserve

-:iorokoro S treanr

Iíaii'¡ha.ra'iiiìal"a S tm

10 4 ),'J6 19

11 9O 1t:.O 20

1?- BO 15.6 19 qrì

i\ote I cuniec

1 sq"k:n

2-5 .1nitt/hr
-curr-bf f

35.3 eusecs

o.386 sg. mil-es

'l inch/h::
:lun-'o-î-f

2.47 .1 acres

1 cYsec/acre
run-o1-f

a
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TABLE 2.3.2
iiUTT CATCTMÐÎ.{T R.UI.TCF'F

REF.
FIG "2.3.1

DISCHAP.GE
ISTTI'4ATES
( curnecs )

ë

CAT'CT]I4ENT
PEAK

D I SCI{ARGE
( cumecs )

CATCHMENT
AREA 

.

( so,. krrrs)

PEAK R.ATE
OF

RUNOFi¡
(nvn/hot,.r)

n F..l.ow at Mel-r ing Brid.ge 1r.90

fl Fl-o*' af Birchviiie 600 600 427 5

infl-ow f.i'on'i^/haka'i:ikei lio 110 BO tr

D Inf I ou¿ ^îr'cn i-lpper líutt 75 75 35 I

\
ô.,.i-J LTL,

F- l-ou/
Total=B;-C+D

a)o.,/ê Lorver Iiut E
:l

785

,;iiferczlcc=A-E
üor;.t::'rbl.¡.[ion from Lo$/er IJutt 405 40, 65 ¿)

I

d

I

¡ i uoÏrrr:'l
tl
Fr@Þ1.-

i crtìîec

l- sq"km

25. ran/hr
r"rìî-Of f

35.3 c'u"secs

O.386 sq" miies
,-'l r-nch/hr

r,un-of-t

247 "L acres

t cusec/acre
run-o-ff,
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å plot of i:aj.n.ßal.-t ancl coltlesPorrrli.ng run-o.f-Ê -Êrcrn .ri'r.

er{pcl.rj.me-:ntal catr::}rnent aL. T¿rt'-t.a Soi.l llureal.¡. is shovn i n
F i.g. 2,,3.?-. Tlris is an exceì.-l enI e;raiitpie o-Ê tlie respoTrse
-rJ1=-l'--.liiii,Íffïcatchrnent to a :jìiccession o-f tburstst ef heavy
raii:-f all, eacir having a clllration rvhich is .signill-cant .Êor
the catchmc-nt. hlthou.gh the d.?eð. :Ls onl-y 4 hect.irt-:s,
larg¡e:: catch¡ients of a size su,ch as those in 1:ire stolm
affecte.i ar'ea wi.-1.1. respond simil-a:rly. Si-gniÍìi.c;int r-luraticns
r'¡il1 be lonç;er íror a l,arger catchrnr:nt atrd ir;[ensi.ties l.ovler
yielcling a lr>r'¡er unj-t ra1;e o.f- ru.n-off '

The.nc è.i!.e '[rt¡o ntajor' -Êactcrrs af.Êectiitg peak T'a.'t-rf-S c-Ê T'tttL-
of-Ê ¿incl botLr are vel-l -ì.1-fustrated in fj-si. 2.3.'2. T.irese
are fi;:r;tJ.y, peak rcrtes o.1l ra.iir.fall Ñõ*ÏËnignifi.c,-rTt'L
rLnra[j-olr -ior the catchment and. secondly the r:cnditicir oÊ
th-e catchro.ent at the tine o-Ê rainjla.ll..

Re-Êerring to illg_.*.3,-:-fu,?l at the onset o-f heav/ rain, a
burst cf -r'ain-¿if-"ã:"Flitã oi: 54mrn/h,our occurred. 'The
cc)rlesponcling catcr.,r-tteni: run-o-f f' pea'l< measurei-! -lrrun/hour .

A r¿rin-'Í'a]l. r'ate oir ,\t¡t¡fi,/'ttctu,t: occurred at aborrt 7.0O a,ln.
an,rL thÌ.s prorluced a 13lltl',/!rour nrn*o-ff , a -Êour*'"Êo1r1 increa:;e
in pei;k .rurrr,-.o{ì-Ê .Êo::' a ïess<':t' ra'ie of rain-ÊaIf ' At this
,stage, onty al¡out 2, pel-' cen'L o-Ê tlle l'¿rinfal-l- had a¡i:eared
as rurr-oÊL Af [ez- .Au¡Lhq:r :ain, a burst o-Ê a].nost Jjm;tl/hou:t
occui:r'recl arrd r','i[h a11ou.¡ancie ilÐ¡" Sorilc nur-off -tron prcvious
raj-n-lîal-l , sa:y n Eratn/hortt:, the corres¡ror:.di.ng peak ru:rl^'o,f-Ê
rias ';O¡'¡r,/hottv, Thj.-s r'e¡;re:;ertts a peak run-'c.ff to r¿"i-nfaIl
ratio ol O.7 or '7O per r:ert'[ ruir.-oi].f coe,ffi-cien[, .iìun-'ofr-f
fr,o:"n the secorrldL ::a-j-:n-Call- period is a.l.nl'o:;t 910 pe.c cent cf
the total ::a-in-0aLl.

A.ì.st: il.l.Lrs'trated in F'Ì g. :1.3 . 2- is the ::cd;rc'L ion j-:o- 1;hc
respoi:r.sc tj.lne betveeTí^'ã:iinl?j:i1 burst and rlin-'o.Í'ir pecì1: eg
tkre rain continr.re-ç.. 'l-?tLs re.sPOr).-se tj-rire i-s arl aPËJîrJ..:<:i;liai-ion
to tÌre si-g¡rifi-canr dnra't,-i.oir. ilence the r,.l1ì--oj1i-' coe-fJli-cj-cnr;
cii-ffer-.; corrsiderably .ûo:e ¿r tweLt or tdrye ca'[ch-tnenE as does
the si.gnilîicant rLur.'at:ion.

ill,g':å.î,'ls"ï.:J*

A cotnmon basi s foLr .-1es:Lgn is 'to es.l.iinate the signi--Êi.calìl-
du.ra't-i,on fo-r:' the catchme.rii- con.ce.rîi-r.ctl, scliect for th]is
cÌuL:.a t-ic-,n i:lre r¿'.-ì.;;r.i:'al t i-r-t L¡-:rii;i ty -Êo.r Ì.he chosen ile IuL:li pe riod
ar1<1 cernìbi-ír.e this '¡¡i-th a Íui:rl'-oÊÍr ci-ref.Cicienr " T'he -'¡uln*.rllf
cce ÊÍj:i c:i¡:L'i: j.s se,1.e¡ci-r.,:<i r;r L-J'rc-:r a.r.'bitrarr'.ilir as al] | avel'a-igc t
*.,¿.1ì.le, a::.J :ì.-s rlerte .ral. )-y ti,>[ v¿rr'-ieci r'¡-ì-[h cì:i.Í]fei-r:nt retu::n
pe:'iod--;. T'?re I/el.1.r-ngt.on Ci.[;.r l]cr¿:t.:r-i.l clcsì-¡;n. rainf aii- cu::ve
r,'-ì-'[h ¡,.¡.r1¡1-ç¡f¡a coe-['r-'ir-:ient '[¿¡b-re, see g.iÍ1"*l:3_:"1¿ is an ex.Iflple
c.,-c 1'rrLs ¿.csi-gn p:nocciLrr-:r'e . 1li::e Lovt:r:'*iìîJft-.-0îtï Cot;nei.l- desj"gtr
ra j- n,t al- L r---LrTVe i s a-'l- -.;,:) s li or:,'r1 i t" j:].i 9,." .;{ :*!r"jl.
T'ire r-:ot;l.b:ì-:li-i-nçJ of peak rai-n,i¿r.1.-i. ini;i.riai.!ij.tj-ea:; -L:;o.L.ri-ed -l'r:crn t1r-e
gene::a.l r,r.Litfa.L.l. r:¡-l'î-hin.yhi-cr,i Ehey f'e'L,r--. tha.t: -ì.s i:alcir¡-l,i iLc
accoun'[ o!t an,;ececlcn.I c'.¡rcf ii:ions, tt: ir:.¡i i]it avc:í'¿lge ru.r:.*'o"[t-û co-'
r:jìf ici enL Li.fl'fEl.i:l-iccri tr> the r:;;.t-cl:l'te-lli (-:oit"dj.i::i.r:n cc-r1i5equ<,¡nI ori 'i:he

[Tenera.:l- -c¡ij-rtf a].L, is -a.n i.l,¡l,i:ra-cisl;ictoi:'.¡ but c(rrilnìrr"1 appro;c]r.
!ij:t,¡:fe -l-l:e r:co:,:Oini i: (jrJnseiìli.',:,tai(.:e:: r:til -itr¿i,-ì(lcu.l.te l-1e:;-i .rjA iíìdr/ b,.:
1.a.:i:ç¡e r ¿ìs j :; r:.f tcl: i:he c.ì|]il -i n u-v'i;a;t ìl'e a.s e ,:ì ìilt)-tí'e ú'eTle.rotì:j
it}rirri¡.1ç"ì.t r-O der; -i i] ,r r-s ri¡¿-lT'.t'a/ì,L<-::cir p;,r':.'1. i-r: u,ì-¡.r.'"Ljr¡ ¡'ç:.1 ¿¡i--i n.q tri
pL:Ovis.', cii. i !r c(ì,Lì -r r;¡i.i:þ .['].i:O<i.L;:¡..¡ u':í-i ltci.t t ¿tiSilS-i,.t'Cu:; COirseùili.erÌf:êil
,.vhet:. 'i:L'i.: ti ls.i gili i u rtr,:jrt :i-s ,1.:.-a:cilriÊi1 .
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2.+ Historical-

Run-o-Ê-Ê

S'uorm of 1966

The most recent ftooding in the l/e11ingtory/I-lutt vailey aï'ea
similar to tirat of 20 Decelnbt:r occurred in 1956 but crr a
smal1er sca1e. The p:levions maxiinun inteirsities at Av;.lon,
Lover Hutt, for durations up to 1 hou:r', v.¡ere recorded.then.

TfiBLE 2.4.'l

R.A.T}IF.AT,I, DIÌ}T'iJS FOi¿ T'f:Lì STCRT,T-._]-ri' 'Tî1ì6ÍïñîTT.TÌ,;-îftr---

Arrtornat i-c

Sta-ti ons

Tine Inter./a1

l Oini-ir 2Omln 3C;nin thr 2hr 6hr 1 2hr 21h:r

Kel-burn

Return Period

Irrsigirif i c:ant 13. 5 25.3 JU. t) -17 .C

Less than nonLhly naxj-mrun < z'tt ( 2vr <2yf < 2Ít

Avalon

Return P¡:ri-od

16.7 30. o J-ì ¡ J 4't.6 (1 ô 1ol.z i30 13i.6

20-5O;;r )5Oy¡ îi1 5O1/¡t ^! 15tyt: ioyr 2CO1,r 20Oyr

KnovlerlEe o-f this 1966 event as a-Êfecting the Kairvhararvhara
Strea.m and 1ol¡er \'lairvhetu Stream .9or exaïnple, alld pre-ss
conunents concerning clebris on the Eastern afiC L7èstern Hul:t
Iìoads suggests that the 1966 rainfall everrt prodliced sirnilar
results to the i-nitial 3 hours o^Ê rainÊa1t olt 20 December.

Storm of 1974

As recently as 29 I4ay 1974 tlne ensuing r'un-off from heavy
rain caused flooding on the Hutt Road betr;¿een \,Jeilington
and Petone. This r¡¡a-s extensive encugh to cl-o-se the road
-f or some hours. Tlre af ter .,\,or,k peaÌ< traff ic retrtrning to
Hutt Valley detoured via Porirua and fla)Avards and the volunre
o-0 traf-Êic at the l,lell-ington en.d on the ferv available routes
caused this journey to talce over 3 hours.

TABLE 2.4.2
RAII¡F 

^LL 
DtriI.Tiliì irOIì TÌlil'STORIÍ

-Gf 

-".i]-,t\r¡-\-11T--

Auto;natic IL-_-
I

St atj ons l 1 Orin

Tinie Inte:'vaI

.Kel-burn

Return Periorl

2-5yt l, 2-5yr
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Iìai-n-f a".l l.

Since as early as 1853 (feftrurn) it h¿rs not been the 1;ractice
of the ¡1"7.. l4eteoro.l-ogi.ca1 Serrrice to l^el.ate raj.nfal.l 'Eo

general obscrvations of ru.n*off on arr offic:La.t basis. I.Ience
raj.nt'all. clata al one carrno'[ nore than j-n a gener:a-L sense be
u5e:c] to detcrmÌne rur.:n-o-Ê-Ê "€requenc.Les.'

'Ia.ble ?-.4.3 ha.s been s;r"rpplied by the ltf .2. l4e[eo1'ological Service
and is*TäiÏe I cf N,Z. Ir{eteo::ologica.l Teciui.cal Infoz.mation
Circr:rl-ar 154¡ Tomlinson, A.f . 1977 - The \/el-1.iriE¡ton ancl l{utt
Varlley Floocl of 2'J Decernber 1976. TIT:i s is ye1. to be pr-rblì-sirecì.
The table l:-sts maxirnuin clairy rain-0al1s recorcled at var-Lous
1.ong i-erin s'[aEi-orrs , :retLrrn peri-ocls (Gumbet Ane J-y-sì s ) a:rc]. '[he:

rna;<irnuni ?-4 ltot¡r r.ai.irfail in 't-he ?"A Decernber s[*,r'm. The .i:aln-Êa]-I
s.Lation. at tsa::ì-zrg Ileacl is iirclurdecl, arrd l'¡i.g. 2-"4"'i ('ra.bte 1V
Met. Publ j-caIion) sh'ou¿s rainr¿r1.1-s obser"vãilirä'l)-5*Te cr:rnbcr'' 1939
( ttre largest knorr¡n f'l-ooc,1 in the Hutt River occi.imeti oir. 1 il Dcceniber
1939). Apprcxi.naLe isohyet-s have beer slcetchcrl j.yi. 'Ih.i s -.;tos¡¡
âppar.r¿ntI1z harJ evcnbighe::raj.n-fal1-s tharr those (fl'r. December: 20th
;rlthough it âppeí-ììls 'Eo have been smaller: in areal extent, Othe:':
cla-Lty rain-i'a.11-s e>cceedì-ng the Lheore+;ical- 1Ol) irs¿¡ evenl-s have
occul':îed ;rt Kel-buryr¡I.rori/€P HuIt ancl \,{al-nuioniata" The e{',/.È]ralJe o.f
i:hese naximr¡n daì ty rain.f ¿.r-l.i:: j. s 1 gOmiti (l:¿ j 'lclrcs ) ,;,'hi.i c l-Ìre
¿ì\reraSJe 1OO year event is .rirou-'L 2COln¡i'l (6 i.nch.e ::) pe:r C,a1r. A1:
the aut'Liti¿rtic rai-n-Call- s'tat Lclrs c-Ê Kc l-bu.rn an,l i,o',',ier i-ir;r,-l:, '[he
::eco.cd.s r¿hj.ch are r;{.sed 1;o cleril¡e design Fleclu+:ncies, the
iraxjnrum 24 hour: rainfall-s h¿rire been 1t7ril1 (5 j-ilchcs) at. Kelburn
and 136mrn ('i!¿ j-nches) .rt L,o,i/er I-ll¡tt. ,At l(el-.frr¿i,n vit-li z.',3 j/ca.l'-s
o-Ê ar-i.toi,rati-c records the 1OO r.,rear 24 hcr.rl' ra:'-nlal-.1 i.s t(i6ni,nr
(Gr"lrnbei ), This rLçJï.ees v.'el.-"ì- 1,,:ith i.he t(rOlnnr clet:Lvccl .Êrc.n dai1.;,'
::'er:o,-:dq, -Co:l f i3 yeal.s, At Lo\,'er1 i-lurt'; r,.'ith ?-B years of autci'n¿rt-Lc
TlëcL'\rcts the 1OC year-' 24 i,iol-l.r' raj.liÊ;¡11 :Ls 16)nin (Gu-mbe-L),, ll-.ilis
:i.:; tire.lralì'rc as the l6Ornrn clerivecl -fro¡n the ctally i:ecoro:;.Co.r:
rl[J ye"a.rs. Ilence statisti.c:s cleri-ved .from 'the ar:.tc¡,naiic :ncc¡:::tJs
clo not appea." nislea.d:ì,ng iyr relation lo tkre Iongei:' ter;"n c'l.lil_i.
I'ecor'ds,

(loncl-u--sictfsr -fron Ilistorical- Data

A gener¿..l conclus:-oir. can be clrar','n froin Ihr: l'lri-:sIc¡rj-..-:a1 raj-nf¿:-1-1
cl¿-rta., Arlr¡:rhere r,¡:i t- hin th<¡ \/el--1.lngton*ilutt Val-l ey Iìeç1:i-c.;:r cor..r.-l-CL

t'::<1--cri.e:lce â oa,r.ty rainfal-1 of' 2OOrirn (S j-nches) ,y:'Lt h a i,.hecrct-ic.rl.
::'r,'i:i.¡-:czl perictcl o.fr 1OO yea.:i:.s. Dail-y Í'al-.1.-s of gre¿rt-cr th¡rrr '.lOO¡rtrrr

have oc:cul::'ed a.t Leas'L 5 [imers in thLì ]'egionr v¡ì.i-irr-rr thc 'l 13
llea:r rrc,riod o-f i:he .i:ecord,anci the corì.-sc(iuencr:-s of tbese ::aiv¡fal-1s
sho.u''.,1. 

-L'e consiclererl in design.

Ì¡'l:om tlii: ::e 1a'Eively -.;cant hi.stcric¿r.r. Lrlc¡'v ir¡-f o::ma tion, ì i- carr
be conc,l-u<ieC thar: t.h:lougliout the lìe5ri-on some oll '[he w¿,.'[ercourses
¡r-ircrveti .inadequate in ApriJ- 1966 and Ín May 1974 rvL^,.ile in t)ecenbel:'
19'76 vr,dtly tvate:rcorJrsÈlr ovei:f l-orvecl at an early sta.ge.
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TABLE 2.4.3

ESTTMATES OF' THÌr 50 AIID 1OO YB/IR. RETURN PEPvÏOD 
I

vAr,uES FOR DAÏLY RAI]{FALL (nn) AT A SELECTTOIiI
OF STATIONS I/iiTIl LOIùG PEIITOD RECORDS IN THE

VIELLTNG,ÎOI'I AI?EA

Length
of

Record
(years )

Maximum
1 -day

Rainflall
Recoïc.eo
(.,p to 1975)

Return Peri-c¡d Maximunt
24-hr

Rainfalf
in the Dec.
1976 Stonn

50 year 1OC year

, , ::i ilg Head
i.il)acOr,- Hill
Plimnierton
Bnooklyn R.eservoir
Kelbur'n
K¿rrori Rese:rvoi-r
Trenth.afl
Korclkoï'o
l.Ial lacevi1lr:
'r'Jairvhetu
:,()iYei? Hutt
: 
', -ì-nuicmata

i.;r'oliEOrongo

40
5')
2B
?5

113
93
45
2B
36
51
48
BC

48

367*
1'-t6*
1i2
147
217
161
146
1i8
127
162
126
320
26',t

145
154
135
150
140
17C
150
135
135
170
145
285
26')

170
17_5

160
205
, ,_5

200
160
310
285

ris
.2,

114

zã+
125

+ On Z6 Decenber' 1939

Note: Oaily rainfal-ls are those record.etì each day-at O9OO hours
and ãre the total rain-Êal1 that has -fallen ín 24 hours up
to O9OO hours.
Mælimwn 2q hour rainfalls are the largest rainfalls to
occur in -ity 2-4 h'ouY Period.

Table 1 Tomlinson, A.I. 1977 The t¡úellington and Hutt ValleyÊrom 
ii;:$";:':3.ä:;'#:ä'13'.1;o.
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Figure 2"4.1

Tlhe rair:-Îal..l- recorded betl¡ee,rr CgOO horl.*g cn 26.1?-.1939
arr<l OgOO hoil:rs on 2'7 "'.l2,1939. S:'-nce tlLere ¿l.ce rel-ativel.y
-Êerv ob-sc::'r¡¿:-tiotr.s 1-he isoy<:'t:; ( d::a'i,n a I O. 5Cin:tl, 1OO:nnt,
2Oûlnn ancl 3COrnn) inr-r.s'E ire :i.ni-erpre'[e,J as very ;rpproxim¿ì.[e .

t¡ig.4 To;rr] j-nso;r, i:r.".[ " 1977 'I'hc i/¡,:l].i-ng'tr::¡r anrl ]irt Ll- r,/a-l.Je], F.l.cod
-Êrorn o-Ê 20 ¡)i.:cci¡rb<.:r i9'Ì6" itr,Z.lÍc1,5.'.rlc:r-:h.InF.(1,1rc.154.

o
61

t17s \J f56

200
30O

Scaie
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2.'j gkli*J.-"il-4Æi'"-.:"i1

Dis;cus-sion on the ther-Lr'p:ticalr- return ¡re-riod of the 2C December
ftood (arnti associate:d c'l.anra.qe) ca:r only be basecl on a -statistical-
ana.lysis of aira.ifablLc,: raj,ni'al1 äa.ta a-s no long term fl-orv r:ecord
from any oî 'l-he srnal-l c¿rtcl¡nents is e.vailabLe.

(at taita .flor¡,' records ar,e a'¿aiiable frorn 1961 , short term. The
previous i'na>:im'.rn -lron the exotj-c catclmeitt r¡as 9"7mm pe:l hour
in Âpril 1966. 0n 2-O Decer,rber 58rnm pe:: hour rr¡as the maxirnum
flov rate. )

Ar¿tcmatic rai.nÍ'a1I records from Kelbur:n -t.i'om 1928 to 1975 (note
that this excludes t.he 2(t Decenlber rain-fal-l-) ano at Lo$,'er Hutt
'frcin'i948 to 1975 Ìrave been airalysecl b;r the \u'ater anC Soil
Di.¡ision oJì the l.[in¡-slry of \/orks and Devel-opnerrt. The z'esults
alre sho,.'.'n ii-r. . There is r1o meavriirgfu.l
<ii-filez.ence Ï-. s chosen to :"nodel- the rain-fail
observat r-ons ,

The :retu,r.n periods of 1-he 2A December ra.in-ÊalIs for the varr'-ous
tine i.ntervals are sumntarised bel-ow: -

TABLE 2..5.3

An atralysis o-Ê the shorter reco::d at Tait-;t 1961-197J was a1:;o
done and a conipalrison m.acie rvith Lou¡er ilutl' -Êor 1961-75" Resul.ts
are shor,'n in tlable 2.i,4. For duratioyrs .''f 60 minutes aird ovell
at Taita the -iËffiñþôFÏoC exceecl-s lOoo ry'ears. The d,iffe;'ence
betrr,'een the:results a'[ Taita and Lorver lilit'E nay be attr-lbuted
to the s]:ortness o-Ê::eccrd and the areal- r¡aria.bility oF partic:ir.lariy
short periocJ. intense rain-Êal-l-s.

Tlle nature of the -Ê]ood ou 20 December is best corisi-c'lered in the
lj-ght of the 6 hour: rain-ial-l-s. As catclLnents became saturated
short btr-rsts o-Ê rainf¿iII of the signifi.cant duration prcrduced
peak rate.s o-Ê. run."of-t iri_cher tha.n those that wou.l-d have crccrìr-reri
from catchrnents in an average lrr¡ett condition. Hi.gh rates of
ruir:off continued -tor lcn-q period-s. The anount o-Ê 'deb,ris

ûu-r'a t. ior: l Oni'r. 2Or¡iin 3Ornin 6Omin 2]rt -s 6h-,:s 1Z]nys 24klrs

i(el-bt:-rn

Retu-rir
Period

Lor/er Hutt

Return
Period

6"7

2,33

6.9

33o

12,O

5

12_"3

2,33-5

17.2

10

18.6

10

2-9.1

5A

35.0

50

39.9

100

60.6

2AtJ

i aa.o
I

I

I zco
I

ltt+.t
I

þ'ooo

125.i

200

230 .6

Þrcoo

153.O

,o

2,64,5

>1000
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depos-i.i.cd a.nd thc¡ cot'r".seqlLettt co.st- of removal tirere-Êo:ne re.Êlect
rnore l-he duration olr rainf¿rl-l th;in the peak disclearge:. \./}'rere
roarl'r.';ly.s vere ::coured th-is actio$ also contj-irued ovcr :Lon.g
peri-c-icls,, \"Jhere the abi}l'-ty of rv¿rtercourses 'bo discharge r,i.ì*s
goveriir:cl by outtet conditions, su.ch as in the Petone area
and t'he Ì,/air'¡hettL a1-ea, in-Ê1o'uis o'ver a long pez.iod i.n e):ces.s
of ourl.Jlloä¡q causeci -Êl,.:oding as v¡ater pondecl, aga.in e, conrjitj.on.
rel-a.[<:d 1;o 'the 6 hour duration rat]:er tha.n the -sJ-gr:t-i.lìjcant
durat:Lon.

?- . 6 SAæ'-ly*: e_*å JJgfl[
Hence talci-ng the 6 ]rour du::ation as represerrt-j.irg the magn-itude:
o-f thr: llood a ret.urn perioil, in te:r:'ms o-f the data on whi.ch
desi-gn -Êcrr ru.n-off ha:: been l:asecl to date i¡ the region, of
lOOo years or l'nore can be assigned to the eïent o-0 áO Dcrcentl)er,.

The return pe.riod o-f the pealc dischårges r¡¡i1l be a lit'Llc j-n
excess of the retu;:rt period o.f the rainÊal-.l- inten.sity ovcr t.hr,:
sigrri.fir:ant d.uration. Tn the 2-O December er/ent the returrr
period can be talcen as 1]¡Í-ng betrveen,50 and 2-OO year-e (noi:c:
t]:a't- the i-n1:ens:iti-es at Kel.bulrt are lo'¡¡er than -for Loi','e.e liutt
but tl:at- the centre c.É't-lie,ston¡ cìici not cover Kelburn),
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PAGE 1

Iletur'rr
Period
(vrs )

Distribution
TYPe

'-L'ame lYrtervel

1O min 20 ,nin 30 min thr 2 hrs I 6h"=l 12 hrs 24 hrs

2.33

Log Pearscn
Log Pearscn Adj.
E.V.i" Dist.
Jenkinson
Gunbel.
Log Normal

7.5
7.5
7.4
7.5
/.1
7.5

10.2
10.2
10.3
x o.o
10.4
10.5

12.6
12 "5
12.6
t¿.J

1 2.8
12.9

17 .3
17 .2
17.3
i6.8
17 .3
17 .6

24 .2
24 "2D20
24.3
23.9
24 .3

44.3
44.2
44"2
43.3
44.2
44.9

59.1
58.g
59.O
59 "7
59.3
60"1

79 "2
79.1
78.5
ö I .O
78.9
78.6

5

Log Pearson
Log Pearson Adj.
E"V,T. Dist.
JenJcinson
Gr¡rnbel
Log Normal

ö U
oo(.)oO

B.B
8.8
8.8
8.8

12.4
l/-oJ

12 "3
12.6
t ¿.1
12.5

15.2
4E n
| )o I

15.O
15.4
1) "6
15.4

20 "2
20.1
20.1
24.2
24.5
20 .4

^O 
.\

ZQCZ.

28.2
28.2
28.2
28.1
2e,.2

tro (
52.4
52.5
52.4
53.2
ROO

71 .3
71 .2
71 .1
71 .1
7 ?-.6
q4 O
I I c\)

98. -?oQo
o.7

100,1
98 .8
98. 5

'io

Log Pearsrn
Log Peaï'scn Adj.
E.V.I. Dist.
Jenkinson
Gumbel
Log Normal

oo
oo

1O .O
9"8

10.o
oô

14"4
14,4
13 .9
14"7
14.7
14 .2

17 .5
17 .5
17 .O
17 .9
i7 .9
17 .3

ôô n¿-¿-. I
/ì^ O1¿-eu
22 .5
23.O
?_3,1
ôôtrLE-. )

_2.1 .3
31 "3
J I .O
31 "4o4 tr
Jtt2

31 .2

qo 6,

59.7
59.1
59 .8
60.5
qo1

82.o
O.a 

^Q1-a I

80.9
81 "4
()J. )
O4 ñ
Q t ¡,'!

1i4"4
111+"5
i13"O
i1r.2
ii5"r)
114,O

20

Log Pearson
Log Pearson Adj.
E.V.I.. Dist.
JenJcinson
Gunbe]-
Lo_c Normal

1i .o
11 .O
11 "2
1C .9
11 .1
11 "O

15.6
16 "715.5
16 .7
16 "51j.B

2C "2
20.3
18.9
20 .3
2C,1
19.2

rìE Eét o )

2J.6
24.7
2t.7
25 "5
21.6

34.5
34.5
34"9
34-.4
34. B

31 .2

67 "2
67.4
65.9
66.9
67 .5
65 "2

93"6
9rt. o
ôna
Jw"/

94,4

131 "3
131 "61.-)'Ì C

i29 "6
130"5
129 "'i

I

J

cc

I
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Returrr Ë Distriburion
Period I t_r'p.
(Yrs ) l

Time fnterval
iO min 2-A riín -?Or¿in I t hr o lnu^L ¡¡¿ J 6 hrs "t 2 hrs 24 nrs

I Log Pearson
tU I l,og Pearson Ad j.

'tZ.2
4.) a

!¿-ó\)

i. la. L
ia 

^1')

1Cr aIJTL

1C) ri
I t). j

4- C
I l.)

4/ì 
^lta/-

4O 
^l\)aJ

I i.)

a'7 0

3g"O
QÔ .)
âQ AJU.A
39.O
J/ "J

7 5.8
76.4
.lA a

75.2
nâ. â

I t.()

107 .0
108.o
'142.5
1A2.8
107.3
ioo.5

1 50.5
'1 qn o

147 .1
118 .4
1)A "6
147 "1

2ûC

i,og FeeÍsot}
Log learsol'L Adj,
E . V.I . Di.st "j,,=i,._kin.son
L:VJ-lilù-l-

LCgî itTOlllliai

13.o l
I_--_---..,----.]
I14,Q ;

4A
l'i o\J i14.t i

'1..1 4 |t-i. ¡ ì

1A Ç Il'To(i I

,1 1ô I
lJþ-'

¿t. )

22.C
1A 1

a1 a

2a) "7
18"9

2¿r "O
at

Z.\J . ()
DQ1
ô.t
LL. ,)

2_6 "C
¿c"J
LJc I

¿) .0
25 "O22.9

31 .4
J !.Õ

-) I .ö
3i "1
?_8.5

lr].6
+u. /
t" \ t
't1o )

41.3
42.2
?o a

ÕJ"U
Ê," o
80.7
83"1
ç1 .)
VJ. J
76 "9,

118.3
1.IC R

111 .6
11i "9i17.4
108.4

165 .1
a /1 a'too.Õ
lc r")

1 62.1
165,',7
15t.o

z'-Q n J
/}ô .7

2+.9
?_8.'l
1l o.-

24"1

34.1
J-Î. (,
2.t n
') ,/t A,J'-t . T
33.5
30.2

^t -)"iJ.1
¿¡3 .4
t= n

-1--¡ c ri
/t =. ti
-l-r . -T

+¿. I

¡ Qr a,¡Ul.t
1E3.û
-1 -,4 ¡! I ).J

176"+
1Qat -t

I l-'.Y

'i Cu-ìO

Lcg äe.rr.soa
i-csg P+z:rsctl AC,i.
I.ì"r,¡"I" Dist"

i ()-^ :r ; ii e ¡-ì-n

Gi::¡,bel-
' , r-j a; hÏ r-,rar:'ì I -ì

1A -l

l+ "ö
4.-7 A

i6.¿,
1'7 î
.tl â

4J Ð'J
al 1L'-l . i

?-7 "5
^an{¿¿.j I
1i o*

| ¿a- è\J

32.5
ôo 1

^<t 'l

25.8

a¡ Ã ,'\
{ ) t')

t j c¿

36 "5
37 "4
-..r. I

4ô.1
îi) 1

J I .O

J¡.,U
DC1

¡E F

r+5.7
53 "1E4 

^)t¡U
\)."7
++" t

96.8
98.+

10i ,6
1o5 "g
1 O5.8

86 "1

140.2
1 ¿¡3 "C
l¿fl.O
141 .9
150,8
l¿¿"Õ

134"A
125.5

10q .1

197 .A
tf.ì c -ì

rrrQ 
^/_1,1 ã A.1 i ).-i

. Qâ O
J UU ¡ O

4 C..-t 
^

i 53.O

e
,:
¡

I
I

!

ï;-ra 1¡-l ¡1 1 s ì,tâ1,r

.'lô-. ('^+'in lr)--r¡/!g¿ ¿-r)e.1.- "'1C-^.!(
t

Dep-lh
Depth

-r3.o
\) t ,í

t_.
I
I
It
¡
I

I

j

'\o

¡
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",-ì\vÐR riUTT 81419J 1948-197')

PAGE 1

rReturxt
Period
(vrs )

D-istr-lbution
TyPC

Tirne Iirtervai
10 miir 20 min 30 min t hz' 2 h.rs 6 hrs 12 hrs 24 hrs

r\ aa.. JJ

Log Pearson
Log Pearson Adj "
E "V. T. Dist.
jenkinson
Gumbel-
Log Normal

/.ö
nå
B"o
8.o
8.O

11.3
11.1
11 .6
10"8
11 .7
11.8

4D 4
I .) . .-

lL. -)

IJ.O
1 2.8
l_1 .O
1,î "O

1B .4
18 .1
1 8.3
16"2
18.9
i9"1

26 "O
25 "6
26.4
ôtr aL).L

^fO1U o\)
o'1 ,l

44.8
44.3
45.6
42 "1
45.7
/r5 ,3

57 "6
56.9
58.4
55.7qO rì

59.7

81 "4
81 "2
80. i
84.4
ct"l
82.2

9.3.2
98 .1

ioo.B
99,1

5

Log Pearson
Log Pearson Adj.
E "V.T. Dist.
Jenkirison
Gumbel-
Log l$or'mal

9.8
on

lU ¡ ¿-

10.2oo

1 4.O
13.8
14 "1
14.2
15 .1
14.4

1r.9
4= trt ). )
16.O
16.3
| / .'t
ro.c

22 "O
21, .7
22.O
ôrì o¿-.- â J
23.2-
-^ E
1-1t )

31 .2
30.8
Jl.l
Jt./
33.O
32 "O

53.4
53"5
ç.A q
)4. )
52.6
,6.7
54 "9

69.3
68 .6
69 .4
69 "5
72"7
70.7

10

Log Pearson
Log Pearson Adj.
E"V.I. Dist.
Jenkinson
Gumbel
Log Normal

11 .',l
11 .7
11 .1
.1 D l-ì

12.O
11 .5

1b
16 .8
16 .1
16.9
17 .9
16,.5

1U.9
18.7
1B.c
19.2
20.2
18.6

2> ">
25 "5
24.6
2J.7
2.6 "6
^E ^¿)3¿

3b.)
36.4
35.O
37 .o
38 .1
35.9

62.1
62.6
61 .7
61 .1
65 "6
61 ,6

óu"o
Bo.5
DO ^l()oJ
80 "7Q,ì o

79 "4

líc)

12.6
r1 C

i4.2
13.7
11,8

20

Log Pearson
Log Pearson Adi.
E.V.T. Dist"
Jerrkinson
Gumbel
Log Normal

13.8
14 .O
12.5
13 .7
lJ./

1 3.O

20.2
20.5
1B .1
19.6
20.6
1B "6

22.6
23.O
1g "B
22 "O
2.3.0
20.7

29.7
30.2
27.2
28.9
30.o
27 .8

42.7
43.4
38.7
42.O
43 "O
39 .8

72.5
na ri

68.6
69.3
7 4.2
68.4

cî "l

95.1
86 .8
91 "4
9+.7
B8.O

127 "4
i28"O
1'23 ,g
127 .A
127 "7
124.9

I

c)
,



ISÆ_.2 " 5 " ? COlff Ïl'l-r.l-ED P1\GE 2

:li r ¡ -," j -¡,' -, - -ì r,-r
'-:- -- ^

¡¡rr ñ¿\ í ./atôrlft Illrtl! ¿i¡u!r ìrur

aF. 4

16.9
11,'3
4q G

i 4.8

iB.l
,ìc, tr

15 "-/
17 "6
17 .6
'i6.2

?_1 .2
1.4 ¡ ¿J

1 7 ",:)
4î\ ')I>.J
aCl '?

| / ")

2C nin

aA .'1L-i.-

lJ. )

2A.6
?? "n
24 "C
.-t 1 iì

aìQ ll
¿-.J .'i

3Cr .3
22.5
21.5
26 "5oco

aa\ o
J¿"O
35"8
1'¡ . 'i
28 "1
DCC
?_1.7

36 .8
a1 .1\

¿ö"i
3+.4
3).2
26 ":)

A,T E¿1.).)cn
Õaa
'-, R cl

26 .')/)a o

aÕ 4
-)-. I

a-
'J). I

24 "1
^C ^Zaoé

2+ "6
4n EJl ")
r'c ;i'1-õ,)
--,8 

^¿) o jt

Qft C

LJcJ

4.2.4
49 "530"i
:l;7 . i
33.C
27 "8

33,O
lar"c

,)A C

1r< t
â1 (

iJ. I

.A ã
-'ï.J

30"6

44.7
48"3
aq ÀJ)"+
39"3
40.7
1A 5

49.3
>+. ¡

41 .2
46.5
AQ .

tr,^r tr

ão q

l'J ¡ -r

¿lJ.J
a.L ñ

aç: ri
Ð)t)

70 "9
5ît .7
ÃO '-t)u. J
58 .8
54.4
.70 tr

c^^OU . L.'
rì,J ô
69.6
69.8
<,:¡ 1

Q/, q

Q'i ô

7V.6
?() ç.

71"6

116 "B
125 .4
1a6.5
113.9
121 "1

o1 r\

109.8
r13.3

ô?o
105.3
1o¿i "6o?1

| ¿¿.1 . i

i30"2
lv(J.¿
ti>"/
,'t't,: n

1t4.6

i +'i. J
!'-l).o
14û.8
143 .'5

i .s:r. ¿

17 2.O
I t+.)
t03. t

lOÕ.1*

17 3.O
161 .4

lJrc.u
264 "J

2 lir': 6 hrs 12 lrrrs a l, 'in-ao

=Ô)w

¿

Log Fea.r-'sc-.r
:,c¡ I eaîso:.i Adj "ri,ú-i. )rst,
.Jenki:rstin
tìr-lrrr'bei
L,og .ñornal-

Lcg Pea;:son
Lcg Peaz'scn A¿ j,
E.V" I. Dist.
je-rrlcinson
G¿-rbei
!u9 ..1\ \-i rli.3-L

Log I'ear:-soti
LcE Pealscn Adi.
E"j/.ï. Dist"
jenì<inson
r.:ìL:*iÌDe I
Lcg I'tol'na1

'¡oo

4 \H

160 "

'1 eÃ

1 50.

t
ï
v

i
i

-ô

--J
ol
il
tri
ÕJ\-,l
<t
-t¿i¡._tr

I

,/t)V

Pz.evions
Dcc. 2Oth

Log Pearson
Lcg Peer'-'11 ^:-oi.
t- \r T -'ìì ^+ú . V . a - ,I> L o

jenki.irson
Gun:bel
log llorinal

I'ta>:. Derth
Maz, DeP+-¡

30.O

a

nl
J

I

30 rûin I i

39.6 I 57 .6 95 "1
99 .4
84.. 3
87"B
93.6
Õt. j

41 .8 | 5t"i
33,O I 47 "136.2 | 53.4
.r1 Ã I É,A 

1J¡ . ) I t--r.
32.8 I +7 .2

106.6 I tSg"l
i13.1 I 149"2

91 .o 1 114.>
95.6 | 126 "1

1ai .9 I tz9 ,¿¡

66.8 l'111.7
4Q/t atV-î.L

i87.8
195.+
"' 97 .1
2C4.4
'174.9

113.6
166.3
1 rr3 .6
150.1
4 ÊC A| )).4
I l¡'.O

lJ ç'l
cq 1',

.1 a aê-). ¿-

aa a
LJo I

ìÕ. /

130.o
23C-.6

58 "o I to7 .O
60 .6 I 1t4.7



TAB;-,Ð 2. i .4 sgE- 1
RATI{^"ALL FRBQUEI.ÍCY ANALYSTS - ANNUAL EXTRE¡4ES ( OCPIh iN TNM)

SOTL BUREAU TAITA - E 1419?- AiqD A\,'ALON.814195 - 1961-1975

Sta'Lion &
Return
eeriod(Yr:

Distribution
Tvpe

) '-
'_L'ame lnterval

'1O ¡rin 20 ni-n 30 min thr 2 hrs 6 hrs 12 hrs 24 h:'s

Tai ta
2_"33

Log Fearson
Jenkinson
Gumbel-

7.5
'/ 

"1

1C.7
11 .1
10.g

12.9
i 4.0
1 3,O

aO 
^lO¡1

i9.2
1 B.O

AE E¿). ,)

26.5
25.7

46.8
47 "4
46 "5

66.7
70.7
65 "5

86. 5
94.4
86 "9

I
f

Ar¡alon
2.33

Log Pearson
Jenkinson
Gu¡lbe1

7.6.70
Q^

i1.4
10.7
1 2-.6

13 "5
1.2 

"B
'r4 "6

4Q ÕlU.¿-

17.1
19.5

1! ow
aeal-U . I

28.6

46 "2
42.1
47 .8

EO E
-tÇ¡)c,6, .)

60.8

OT^,.Ji.¿
o? .7

86.9

Taita
10 .'

Log Pearsoil
jenicinson
Gumbel-

10,6
11 .O
11 .O

l).o
16 .1
16.O

18.4
18.9
18"9

AA E
¿'lo)

2¿,.6
25.1

34.8
.t>. i
rtr e
)-).1)

65.5
66.3
67 "3

94"4
95"4
96.4

124.1
126.7
^^a^ O
l1\)tQ

Aval- on
10 ,i

J,og Pear-gon
jenicinson
Gir,nbel

12.1
12.6
4^ O
I LtQ

17 "4
19.9
20.6

2C .C
22.7
23,2

25.9
.9K
caq

39 .8
42.6
42.9

74.2
-11.2

7 4.9

88 "6
.91 .4
94 "O

120.9
t/..)o)
123 "5

Taita
2A

Log Pearson
jenkinson
Gu;rrbel

I ¿.O

12. t
12"6

"18"1

1E "2
18.3

.\a rl
¿-i 6-.

2_1 "A
21 .4

27 .4
27 .D
^O 

4
lOo t

39.6
?o n-

\\J.1

74-.t
74"4
76,2

106 "2
106"1
109 "7

142.9
140.'
1,44.O

Avaiorr
2C:

Log Pearson
.lenkinson
Gumbel

14,8
14 "7
14.8

23.6
23.8
2.4 "O

26.7
27.O
26 "g

33.4
JJ..*
oo O
*rJ. ()

^O Aa¡oo¿t,

49.7
49.O

a4.a
Qr a

86.6

106 "5'106.5
108 .:3

137 "O
i 36.o
1'.!,9 " 3

I

iV
À)

¡
I



TAF-,LE 2. ) *4 CCIXIIIIUtrD PAGE 2

:?r:*-ui::i. i D:s¡liburicn
.::>z¡-i ¡.i ! tì.-,¡¡= Tine interr,'aI
lv:"e ) 1ñ :i rc¡ v ira4-; ^,1 

*i.^
¿,J !!'--i-!! 30 min '1 hr 2 hrs 6 hrs 1 L fIiS ,¿ l-.v.<

LoE Fea:n,<cl:
c

. I .-iìl( -1-IiS Cil
Gr;inbei

'1 5.O
'1/t ÀI -.-t

i4.B

21 .2-
¿t.u
21 "2

¡\A A('r. a
4a '7

4A né-ao j

3U . L:r

30,c
32.O

45 "2
4+.ó
45.9

83.7
Q.A Ô

Ory Oe i .o

.1 aO n
.llu"/
119 "9'126.9

4â.À Ê.

lOb.J

t

.I!va.l oiì I.-:1\ t
t\ !

I

I.,cg Pear'son
je l'rt<inscn
Gi,tin¡e1

i8.2
.,7 ,)

¿,q E

?'ì (^

29.4
28.5

e.7 a

J!.!

tA 
^-Ì-i. v

39"8
ao e

<(l A

\>< x

)7 .a

10i
100
IUI

o

7

128
t1r)
126

9
I

Õ

1tr,A c)

112"5
t)9./

Tai-ta
lco

I
¡

I
I
i

Lctil Pearson
jenì<inson
Crmbei

17 .O

16.4

D2A
a': 4
-J.l
23 .3

^.7 
41,t.l

oc, '7
ôîaLl ..-

a^ aJ¿. U
e.) L

34. 9

49.9
48.6
50.1

91 .4
lìrì O
alcQ
ya.)

i28.1
. 11l. aI Jv ..1
I ìo A

182.6 |
17 2.O I1Qo o ítvL.) i

i
å..'¿:.1cn I Lcg Peal,scn
1oo i jen'kinso:l

I Gu,"ro+:I
I

.,__--:__.-_ _,_.,_ -_

21 .4
1C a
-1 0

AE '1
'-l). J
2cÊ
31 "8

49 .3
1,< 1

J).J

57 .1
44.5
+3.5

7c.9
6j.7
62 "9

1i6
1i2
rtJ

L

ô

1

149
140

tr

8
o

169.6
4a,1 A

i75.4

-t';-.i. e {
ìlooo 
I
I

Log Pearson
jen-ì<ins ci:
G-wrbei

aa ô
¿l.L

24.7
2i "7

aco
30. 5

aa A
JLç-

etq
eti e

J/.J

Jy. o
/i Á '-f

(o î)

6,4.1

105
ttÕ
125

7
oo
1

145.4
164 .4
182.5

¿t /, /
216.5
^^(] ^¿-JO.\J

Ä."'aicr'L i Log Pearscn
13CO ! .le:rkinson.

ì Gv.:'ni:et

nO ^¿a.z
25.8
o^1

55 .6
,4 C. r.

42.9

(o I

54.¿i
6c).2
60.3
Eqõ
)i.¿

ôq cì

88.5
?,t â

148 .O
1 52.4

i JJ

189
186

¿

J
A

197.2
2A5.6
ôôri Ê11)-)

Ta:'ta i Prev"¡4a-x" Deptkr
I ne. .2-O;itax. DePtl:

12.9
I i.¿

!0.J
21 .6

-'Lr " j

28 "9

I

Dþ,,7

49.9
43 "2
B8 .6

82.8
180.4

io3
ôtrQ(-)\)

q
c

136 "9
287 .5

Ävale:r | :=ev.ì'(ax" Dep'ch
I uec.20 o l.{ar " DePth

17 .A
6.9

30.o
l¿.J

3:i.o
tc.o

42.O
35.O

58.O
60 "6

107 .O
154.7

130.o
230.6

136 "O
264.5

I¡

N)(,
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3 . 1 Cn S t, ceams ancl ad j acent Areas

3.1 " 1 Int:roduc:tion

The e-firects o-Ê this high :Lnten-qity rain fa1-ling cont.r-i:.urously
over such a loirg periocl \/ere tr¡o-.fold. First-ì-y, the higb
flo.ys exceedecL the capacit¡r of culverts a.i'r.cl stcrfl,J¡¿-r-etï
systerns r¡hich ha.d been designecl j-n most cases for 5 to 10
year return perio<l storns and othr:rs vhicìi riere unar:.tho-l:ised
and under capacity. Secondly, "uhc super-saturatíon Cf' t?ie
soil ar:d rr¡eatkrered rock mantl-e resL:,1-ted i-n lanosl-,'LCes r:'hiclr
brought do';.in trees anc c'lher debris into the alreadlr over-
Ioad.ed '¡¡a'berc.¡u.T'se-q. T'hi-s- mate::i al- blocked culverts conlletel-y
in nany case-s ar.d resul-ted in storìri;,'ater and C,ebrj-s .J-ea',¡ir-ig
the normal charriel-s a.nd florving ul:.c:ontrcll.ed' over roads ¿.nd
private proper.'tj,es. Ef-fect-s on az'Élas rr,'hich suf'-fer:'ed nrajor
damage a.ce described belo.¡¡.

3 " 1 .2 Pinehaveil-S ilverît [rean Area. (l.t;ip r)
Thj-s area is drained by tbe Her'etalr.nga draj-ir*HulL1.s Clcak
l¡hich f l-or'.¡s fron tl,re Trenthan l4i.ì it.ary C¿rInp al:ea and j-s
joined ,iclja.ceirt to Sil-vey',,ctream Railu¡ay Station b1; the tireir
piperl main cì.T':',ì nage cha.ä.1':-e l- Í'r'on the Pineha.,¡en ar'ea. By
4.3O a"a. on 20 l)ecembern the st::earrr had. exceececÌ the capacitl.r
c-C the culve-ri: on the Sjlver'-ctTeain üajl.rvair Underp¿rs:-r, t'.',c
vehj,cl.es be:'rnq -sub:'r;erged to rrp to two thiros o-Ê their
Ìreight. Ry 6 orclocl.c, the cira.nnels j.n the Pi:reha.¡en area
r/ere -tull- and r¡a-ter \rras begiLimr'-ng to ove-r'flo,;¡ onto rcadu'a.ys.
l4r'-i'lcr sl.ips resuJ-ting j-n par'31a1 blocka5¡es of -c-lreajns and
culver:ts began occur'ring by 7 orcloclt and bef o:.'e 9 orcLlrck
several l.argie slips had occurz'eC j;t the Pineh.averi ancl
Eimslie lload areas, completeiy btocking culverts, fii-1in5J
streani ch¿rmrels, threatening houses in Pinehavelt Roa.d an¡i
hal-Ê buryin.g three houses in Elmsl-ie Road.

At the sare tirne, it is apparent (-eorlor.r¡ing an aerial- in-
spectì-on o-f the catcir-inent) that further l-arge -slips occurred,
particularly:Ln the catchrrrcnt sor'.th east c-Ê the elrd o-Ê Pine-
haven Road, sr:nCing tons o-Ê debris dorvn the cliarme.l-s. The-se
earth noverner,'.q resulted :ln any flood carry:Lng struccure-s
dorvnstrean r¡h,-'se capacity rrras a1r'ead-y exceeded, being :reilclered
corpletely i-ncpera+:ive anc the f'l-ood .,¡¡ate:n-s be-Lng -Êorceci
to find the ]c¡u'est point by flori,riilg thror"lgh priv'ate ir:ro,rerty'
houses, across streets and finally back into the strean ciiar¿rel

The exten'E o.Ê the f looding is shor.'¡n on Map I.

The principal areas o-Ê clanage due to fl-ooding ancì d-ebris
deposit \',¡ere U,oper Pineha-¿en Road, il1ns1ie Road and 't-he

1or'¡ area near the junction o.fl Pinehaven and Blue Mountaivts
Roacl. It is apparent that the tong period .¡-f irigh in'tensit¡r
rainfal-l- resulted in the Llpper soil- 1a1rs¡s being saturated
to such. an e;<tent that the slips rnentioned above occurred"
ft is also aeparent that thes;e slj-ps cau-sed debr.is de.nrsirt the
catclrnent, sorne of u¡h.jch al-i-o,,t,ed rr,'a-tez' to huil-d t"ip beliind

þ
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tirern unl.-i.l suclL tine as i-,he,v \i¡eir€i cvcrtopped or gave ï'âl/.
This resutltecf in a str,rqe rir'n'¿rt.el.al).C debr.is -1ìLorling cjoi,rr
P:'-ne.iJraven an.d Illrns-1.:le Roarls car¿sring, in the case o-0 nlmsl- j,e
Roacl, s{lr,)'e:re propL?:fty cìaLitage, The lieretaunga D::a..Ln channel.
above ti'rc-: Pinehaven St:rca.rn conf l.uence al_so proved jl.raclr:cirz;rte
from a caparc-ity poinI o.Íi v:Le,r¡ .rird, aJ.i:hough i:ro aS]S_J.,:,¿iLatforr
and, erosion oc:ct,lri.ec1 ancl no r,ta¡"oi: ir:ropei'ty clarlrage rva_s
su_f fere.ã, the stream -Ê.1_c,.r,¡ed arorr"ilcl- hou.ses in t_he a:fea ¿f s
shorvir on l"Íap T -

3 . 1 . : !ågKåJp"+.::-ffi'Sg (uap rr)
Stotces Valley consí.sts r:f a lnain. c¿rtchment clrainin.q int-o
the St-oi<cs Va.IIey Sti'ean r¡liich run-s rno:reor les-s south-ncirth
l¡ith a -.;r.lbsidia..ry catclr,nent knolln as 'I'ui Gl-c,:n, clraining
into a -stream r:¡hi-,-:h. i--s pi.pec] thr.ot.lgl: long leng[]rs at its
l-olr¡er eird- ancl. jcin.s t.hr,: ma-in Stokes V¿."1fey Si-i:ean ch¿lr.::lel-
about orle third o-f j-ts length fr'om j.t-s month. at the tiui-t
Iìiver.

Damage j.n the S'bokcs Valley area can l¡e genera-r..iy classi-
f ied into tu¡o types, i. e. '

(a) cau.sed b]t slips occu.rriir.g in :;ntall but steep charlne.'-s
i.n tlie M.alrulca Strcet/lía¡nahi Strcet erea, vÌiicll illocìieci
i:he pipeci -stol'nv;i'i-el cu--ivert-s plîocJres-qì-'rit-:J-1r do.¡m 'i-hi:
.stL:,oet-s, l-..j4-iiiLg t-he floocl r;¡ate:rs to find thei".ir or,¡ïì,
passasie dor'¡n. to t}-re va.l-Iey lì1oor tkrror.rçih priva'ce
proPerti/ rr.'j- th -cur¡her' er.sion ¿:.nd deposi t j-.n of
materj-aÌ. Tn aclditioir, ilun.*of-Ê fi:oln the catclun¡-.:nt
aborte Tal¡hai ,3tr':et cau-sec1 erosion_ of tlle
strearn bed l.¡it:h -subsecluent deposition of t-he naterial
clovyt.st:ceamr

ai:cl

(b) geiter,al. -Ê1oo,J:i"ng c-lue to t-Ïre r'.nadeouacy o-f both the' pii:ed- a.nd opcri chatrrel storrnrlal-er system to cope rvi th
the extrene :raj-i:,-Êa,l :L expei::'-enced.

A brj-ef descr'i-ption on spcci.fj-c are¿i-s nou¡ fo1lol¡s.

3. 1 ,3.1 i}l-i.*%Sg3.gç-g

Tt i-s likely tha.t capacity o-Ê the stornrr'¡ater -system of
Tui GIer). vas exceeded if' :'-t r'¡as not alz'eady blocked by
6.OO iJ..ri"ro on T"{orr-day 2Oth.

At thi-s tinie, Glen Road r:¿as a fa,.st fl-or'¡ing torrent -Êlotillng
across St.c>kes Va1.1el' T.'ìoad to rejoi:r the nain strearn thrclugh
properti es; just be.l or'.¡ the juir.ct:Lon. Air inspect-ion macle
afte:: the flood.Lng hai'l :;i.:.bsj-deC revealed tkrat severa.l sl-ips
hacl (iccr-rïrec1 in the ca.Lciirirent r'¡J-rich resulted in ilepo-çiti.orr
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of the sIip material on the val-fei¡ floor as soon as the
stream channeis vLl:.cb :neceived 1'-he s1-ips -flattened out
or atte'npted to enter a pipi:. A lO5Omrn diarnete:: concrete
pipe cu-l-vett scrite 35O,1i longi ir/ilicfr r/a_s intended to take
some of the excess .ÊIoi'¡ .Êron tlie upper Tav¡hai street area.
\','as in the process of const::uction and these pì-pes actualry
floated out o-Ê the trench r¡r-Ìrj-ch haa been largely back.Êill_ed,
irrdica.ting unfortunately th":.t thelr contained no ï",'ater.
In one case up Kereru. Grove, a c¿rtchment of appr:oxi-mately
4ha rr,'as drained through a 91t dianeter pipe. A s1:'-p
occulred j-n this catchnent r'¡hich brought dou,'n apprcximately
tOOm3 o.f material. Needless to sây, the pipe blocked and
all excesls r'.'ater l¡eirt dol¡n the street, At the ea_stern end
of Tarvhaí Stleet, r.'here su.bôirrisional a.ctivity ï.¡as FroceedinE,the c.eposit:Lon o-Ê slip material by the strearn at the flatten-
ing of the grade resulted in severe 'btockage of the intalce
to the pipe.f qtc-¡rlnryater system air.d the ov'er:coning o-Ê tv¡o
srnaller curl-ve::ts ivhjch had been constructed as acceqs vays
to -section-.- act.oss the strealn. It j-s apparent that this
-strearn then :rushed donir the road and thrcugh pl:j.vate property,
bl-ocking cul.verts and aggrading the stream becl as it rr¡ent.

rr: Kamahi street a large srip brocked. culr¡e.rts resulting in
'u¡at.er being tu.rned into the street r'¡here it flor¡ecl dorvn
the street, scouring out seal- and kerbs. They tu.:riied bacl<
througl'i private properties into the -strea.m. Tn l{ani.¡lca Street,
a large sIi-p near the top of the roaci overr'¡hel-rned the cul-vert
unde:: th.e road anci as a result, deb::i-s and _Ê-LooC vatcrs ï,.ere
propelled acros-s the road into private ¡.'roperty on the l_ory
síde. This i'rlaterial, togetÌrer vith furthe:' materiaL,eroded
as the hi-gh flood passed do'i¡n the stream, resulting in the
blocking of nrany nore cul-verts and wa.ter -Êind.ing it_s oï¡npatli to the main channel-, causing danage to property as it
I'¡ent.

The main Stokes Valley Stream i-s piped betri'een the back o.Ê
the Fire Stat:Lon and the concrete channel a.t t?re south end
o-Ê Delaney Parl<. A very la.rge catchp:lt t¡ith raihray raj-l-
gri11 t¿ork had been ccnstructed at the time the pipe rr,'as
put j-n and accorcìini1 to observaticns fiâ,1ê by City Council
sta-Ê-f , this catchpit coped unti.l- about 11,OO â"tr., rirhen it
became cornpleteJ-y -ÊiIled r,'jth debris. .

The rnain channel bel.ov the shoppiirg cen..re prorred to be
incapable of ca:rrying the -Êlood flou¡s and according to an
eye-vritness there vras t 5Ornm o-Ê i'¡ater acr,css the Ra.,l¡ìriti
Street bridge b)' 6.OO a.m. and debris l-e,¡els and observa-
tions made by others during the peak o-Ê the storm indicate
that both tkre Stoke-s Val-ley Roao bridge and the Thomas
Street bricìge deck-q ï,,ere ait'ash. At the nastern Hu"¿t Road
bridge, the l¿ater -Êl-orr¡ed around each of the s1j.ght1y lor,'er
approaches to the bridge but did not reach the deck. This
extremely high levet resulted in the -Êi-ooding of at least
10 houses in the Stokes Valley lload area. At 10.30 a.m.
the Service Station at the entrance to Stolces Va1ley rrras
inundated to a depth o.f 15onn bel-orv the tops of the petrol
pum_ps.
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Ti'ii:; subr¿rb oJì Lo,rier ilutt coïìsi-sts c¡f thr,: devcl.oped hll -l:;i de
area.e abr:ve the \'/e::tern Iiil--ì s f aui-t. --citaïp at1,d '[]le srna-ì-l
ê.T€cl of r:e-gi.deyrtial hc-l'r:*si lrg betu'eeri tilr.: rnot or:¡¡.'¿ly ancl t-he
river bel-orv Ke-Lsoir.. 'llher'e ,is one nlajr:;' v,'a'i.e,rcou.-r'se d:r'aì-nin-g
the areas behi.nti 1-l're \¡ic:r-;tr:i'n- LIil-1s faul-i Si:ìr'D i-n thi-:;
vicinì-ty, na'iii':ì.y Si:eeCy t l; S t r.carn, nrh:Lch entel:':j the Hutt-
River at the fc¡c'[ ot T(€jt:loiL erCjacent to t]re llelÌIroì'rt Íjchool.
The rest of t1're hi. il -qi.c.le ai'ca betrveen NfellinEi Rriclge ¿rncl
lulanor Pa:rrc i:; Cra:ined b)t 'n¿rn)¡ small- s'[reams r1i:'aining thc
pì-arìeau êrea above S.H,,2 ci.i--'r'ectl-y-[o t]re r1vi:r'" The-sc s'tre¿¡.tn:1
i.n genr:.naJ corne clcrrr¡n velry ste:eJ: charirr.el.s u.surll-¡. 1ui1¡-, -,.

gradj.ent -ì,n t-he or'cier oÊ 1 to 1 into pi-pe cu1.¡¡el'ts ui:icler the
motorr,.,¿ry anci the c-Ld \{estcr'n ilutt Road and clischar:ge :i ri..[.c¡

tLre lfu.tl, Ri'ver.O.br;crrvations made i¡t 6,45 a"ri1" or1 l4cn¿jay 2-Ot1i,
indj-catccl '[hat ali:eady -souie o-1 the:;e culvei:'[.s \,,É]re o''\./crr-.
whelnecl by the -el-or'¡s. T'hisi tl/a.s not h<-:J.pe<1 

'l;r pai:1-ia.-ì c:J-ogging
of the er'ltral).ces to the cu.-Lr¡erts lty nat-urr-'ally ot:curring'
debrj.-s fii.om the cJranne.i odgr.¡s, bror-rg¡ht dor:'r-r. l;l¿ these li.ì.9¡he::
-flor¡s. Betrr¿een a.bcut 9.OLì a.in. ancl 11.O0 '. .iii. r.-ite coritinu,ir:ig
kreavlr rai.n cau!-led sever:aI inajot'-s:.Lips to c-r'-:irr iil 1.}te.r¿r-Ì ley:'t
resul-'[ing ir: the complei:e b-Ì.c;cic;ri;e c;f. :i;os c of 1-]Lc p.i.i:e sysl;t=irt,s
ancL 1.ìre re-=qu-ltarit- -[]1ooc] ofl <JeL-'ri-s and rr¡atel aclciecl to thc:
ciosure of S.iï.2 and r:e.used FlooCir:¡¡ arcr'u¡ld scrLê house:: ancl.
f actories -'Ln thc rnototr,'ay vj c-in.i-'t-y. Thesel s;1:i-ps gener.:.ì I y
h¿rci no c;ther effer:t apart fl:orn 'i:hc one-q vvl'licli occ-'il:r'c,j -l<t

the nori:l: o-û SìpeecLy':; S1:T'cam abol¿e tlie Be.lnont, on thcr ìì'.1 a't
area " lìere *sc\¡e:ro grì11l¡ ei:o-sion re-.;ril tc:d iir a s1ìp engul f ing
a house, cc.mpletely dcr-stlloying. it. Gul,l)¡ e.nos-ion iir. s;eve.,:'a1
ot-hr:ls cìeposj ted ilebri.:i in the sl;¡'(';ltt channe-ì- bi-oclcitrg the
culvert lrnde:r tJre ntol.or\t/ay, resri.l-'r-ing -Ln vatr.:r tìnd deb-ni-s
fì.11.ing a I or'.¡--iying area c:ornprisiirg si:vei:'a-i. llou-scs betu'cc:13.
the old l/es'reï'n l{ut1.: Roacl ancJ S.H.2, D,ra.irtage .Êr.¡rn :ioÍ1e of
tire Kelsoi't sribd.j-visicn passc.s clorvyr sorìe of these ir¡eÌ-er'<:r,,urscs.
iïo\'¡r.:ver:u si.n:L1"ar gr.rl 1y ei.'osj,on rrccu::reC j-n watev'cour:ses whj-ch
receive no more dLlairra.ge t}:a.:r¡ they hacl 50 year:s ¿rgo" l-ls the
r¡rin ccirtjnu.cd larg¡e arnount.s cf rnuC ai:cl si-l.t frc;n thc s-ì-i¡:;
and gu--l.ly erosion f -Lolved a.cr:'oss the rLotolway ancl oni;o stL:eet:;
and houses :Lrr Be-lntoi:t r¡n the þ'iat " Ckrar'les Íitree't- being¡ .|-he

l-orver st::eet reacl-i.zrg -to tkre :rive:: 
"¡¿as 

most affectecl" Iu 'tlt-i.s
street th-r:'ee house.s w(:re -tloode<] to ¿l depth crf about 1me'[er
and t.he-. street,l¡as left covc::ne<l i'¡i-th about 3OClririrl of nu.d anC
sii¡.:. Sj.mil-¿Lr dameige rrras expe:n-:-enced by the houses along
Norfolk Íjtrecji r¡,'l're-r-'e the fl-oiv c*r surf'ace rvater dor¡n the
nc:'tcrliay sp.LI1cd over tkre ernbankirent ¿rncl intr: thersel proPerrti.es.
\ühile in. .sorne cas€rs sorne of' the ::ul-vert en1-ri-e-s had -srnal,L
catchpi:'t-.s a.nc1 grili r¿or"kr no nor.:,a-l ìy .sj.zed catchpr'-t cot.¡.lr1
have copcd vj.th the amourit of debri-s ir¡Ìrj.ch Ccìfle do'u¡n the.se
part j cul-ar guJ-1-Les,

S¡eedyr -s ,St::eam clr:aj-rrs a. c¿¡'bchment itl.cj sed ivii o the 1;J ilteau
bounderl b¡¡ tiill lìoad on tirc south a.nil Ïielson ovr..t.he nor"th.
The sti:eaiü l:uris ivr a vel:\r 11¿ìr'r.-r\r ste ep srì-cled 'u;ti- -l.ey the -s 

j.cLes

of ivhi.cli a.:re l-ai:ç1el.y undevcJopccl ancl ccvereil ivt :;c;r'ub. '-llre:
top on tire: r'¡esl-ern s:ide-: is -l arE¡e]-y pasture and lor,r¡arcj-';1,lie
L-owcr e-:trr.l on tirc,: eas'tern -.;i.clc ù::bã.n- det¡e.Lopi¡iel'lt (f el scrn) Ïias
taken p1eil:e " I1. .L:s apPa.¡ent f rorir aerj-al- iri.specl-,ion 1:hat a
cons:i dei:ai¡l c n-Lr,riibr.:i:' of nrar joi: s-J-ips h¿r s occu.r'r't:d -ln tire tln'-
deveì-opcci portir:n r:,{l i-he ca'tchment as ri,'e1-l- ¿lrj s,oine ¡s}rir.'
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Ke-Lson. Because of i-he steep-si-cìed nal:u.ee oÍ' the streams,
rrany of "rhe slip-s may vei i. have cone dorr¡n arrc', 'ter-npc:taril¡'
rLamrLetl the sirean until such tir¡ie as- tite ü,eter built ii.p
behind them and bnrst over the top, re sulting in a -01_ood
!,,ave remo.¡j"r:g rnost c¡f the dam and any o'[her .sim.iIar clams
foi:med. by slips belcrv. A flood ï/ave, loaded u¡j_th a.

ccnsic]-erabl.e amount of deb.':iso \r/¿ìs cbserr¡.ed to p,es-s Corvn tltre
stream betweten 10.0O anC 1 i .OO âorit. conpletely overvrheì-ni.ng¡
the cu.l-vert under S,ll.2 adjacent tc¡ Bel_mont Schoc-l . At
this poiirt the water buz'st ove-r the partially blocÌceo
culvert onto the lvla jor, Drive S.H.2 iirtersection as v¡e1l as
through the pedest::iail su.-hrvay on the souther,n s j-de. The
rr¡ater -ÊJ-otr:'-ng througlr the subrvay caused flooding in the
Belmont Schcol vicinì ty and the rest o.9 t-he vrater cau-sed
exccìssj.ve cleposition o.Ê debi:is ancl mud, over S.H"2 before
it found its way bacl< into Speedycs Stream ckranreel or: the
cor¡¡:nstrean sicle of the cufr¡ert r:rhere -Êurt-irer erosion o-t the
channel took pl-ace, Whiie mc-st of the rr,'ater f ol-lorr¡ed the
originaÌ chan:tel iylto the Ilu.tt River, sorle pas.sed. across the
BeJmont Dorn¿.in. Tkre fast ncvi:r.g flood 'i,'ate;Í"s up-s'lream of
the culr¡r::rt eroded iir.to 'tkre steep face of the e;nbanicnent o11
l'{ajor: Drive which Loir¡er Hutt }raCL a'cterrrpted to stabilr'-se
rvj.th a gabion retainjng wal1 ín recent years. This retaining
r,¡a-l-l- seerned to have held althougli erosion has now taken
p1-ace rrpsti:r:arn arrd dcrj,'nstream oÍ' it" 'Jlh,e .¡¡atermaiir l,'hi.t:h
pas-.eC across the stre¿',rn jr-Lst vre-st of ';he culvert ilad the
anch,or block on the southei:n side compJ ctel-y rvashed avay and
â:l a resul-t rva,.ter suppilr to Be:l-non.t otr tkLe I'l:r-l-l- .r¡as cut Off
u¡til su-ch tinre as tenpor.ary repai-rs couid be made on
22 December:. r,/hen -c-ire culvert bloclted. i.{inistry of \dorlcs
and De.ve1o1:ment staff \irelîe quickly oy,r the scene and were
abl-e to clea.n t-lie cul-'';'er[ faceu resulting in the full flou
flor,¡ing tluonJh the cul-'vert before inr'-d--day. llhis pr,ompt
action a1r¡ost certainly r'eciuced the ¿iir.ount of clanage r'¡h.ich
coul-d have occumed to Belmont Schooi.

3.1 .5 Harbou.rvier¡¡, Normar.ndale glr9 ltau¡gCJqki. rrlçag. (uap tir)
The Harbourvieu¿ area drains generally into a deeply incj.sed
chanrrel leading into a 54" dia.¡reter pipe laid u.nder a very
h-igh road ernbarkment an.d unôer S.H,2 and the r.aii-lray linej-nto the liutt River. A laz.ge slip c.rccurred adjacent to the
roadrvay and this together rvith other snaller sJ-ips in the
catchment adcled tonne-s cf ciebris to the chanirel just above
tìre culvert entrance. \,/hile this cul-vert dicL not block on
20 December, the fimther heavy rain on the night of
31 December caused this material to be ryashed irrto the
cu-l''¡ert bL-ocking it and causing an impoundment of vater
behind the einbankment " The use o.Ê explcsives rr¡as necessary
to clear this blockage.

A sinilar si.tuation occurred in inain chayuT el draining the
Itrormandale area, vrhich is pì-ped frcm the -Êj-::st ha.irpin
bend on Miro Ì'Iiilo Road under S.H.2, the railv,'ay line and
the Alicetor,¡n area into the Hutt iìiver. Thiq p:Lpe became
b.l ocked at it:; intake and the r:esultant f l-ood r:¡ aters vere
diverted Co\vn Miro I'Iiro Road into Nor:rnandal-e Road, some
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pass:irig cìcl:'oss the ldorrnand¡¡l-r: ove:nb:riCíTc, the re-st äì.vert.-Lng
a.r'or.iirci 't-lic :q-i dc, f l.cÒLi. j ng S " Èf. 2 r tìre l4e-L ling z.ai,Llray _l-ine
ancl the prc)pclittir-ets tc-r tlie e¡:;t oJl 'ihj-.s. At the same tirne,
a considc:ilc;.ir-Le anc.rr.ril.t of: dei,r-i.s, 'u/as cleposited, part j-cnl a.rì y
oLl S,H"2 ar.rd the ::a-i-ì'r.'a'r' ,Line , ilhe ro¿rcl sl;ry'.face above this
pipe.Li-rie oí) liorman.da-l e lìoeiir/l"iiro l{iro iìoacl rr¡as scoure<l
ou.t. t-o sone dcpth Ì:yr the .t-'agt iitclving f-l-ood \y¿;ters.

In t-he Maui:.gcrfâkj- arc:a, fiocrC cletention dans j-nstall-ed as
part of the sul-rciivj-sj-oi'r¿:-l- deve.l-c)pìne.1Lt ope.nated e-Ê-fective1y
apal'1- from oyi.c: no'Lal-r-].e ,3xcêFtion. Tn the case cr.Ê the
Perclr*s F-e.qc:r'vel De1-eni.ior't D,tnu the dam rr¡"is -eil1ed a.ncl
t.he spil.i'r/ay operatercl t:.f.rf j cicirt-Ly vitir only a sm¿¡.1,f -scoltrl
ho.l.e irei.ng de';eloped at Lhe disc:harge enci of the spj-llrv;ry.

lfhe deterrtion Cram rr€rar the I)o\r,¡se Dri-.,te,/S .I-i.2 i r¡-ter.sectio:r
-fa.i-.l.ed ou"e +.:o over'topping'. T'h.is; clam hacl. no spillrvay, bu1:
h¿rd a hi-gli ]r':uel itrtalce v,'irich u:r.f ortun.itcl ]¡ pi:oved iiraclequ.;rte
to Cope lr¡j-th the f ,Lo,;.', lt i.s' no[ed tþat l"1ri.s i.s. the Secc.ncj

" t:i-me i:hi s c1..iin ha:; f a,il,erl sii:Lce 1973 " Fai li.Lr,'::" c;ccui:i.eiJ. on the
f irs'L occas:Lon ciu:rlnç¡ con-st::uctir¡l:r cf the h.Lgl'r level. :ì.iital<e " Tlle
fai-l-r.¡.re o1ì th:Ls ¿am resur.lteri :Ln the ernT:ank.rnent being scou-r'e<l
ou-'i: ¿rnd a -ûlood ';/ave c¡f deLr:¡i-s^I¿r,:ien t'¡ater pa.ssi_n.g' acro:is
S.ll.2- ¿rnd Êloodinir -irrdu-strj.al prenti-sr:q on che Flutt Roacl,'
in pa.rticlrl¿rr the I;r'c:Tllis;cs o-î Cl lr6ls IlnS-lirree :'j-;rg l, Id. on t]ie
ea.stern .:;ic1e of the l:.r.i1,1J,'ay l-i-rie.

Elseir,'here in these are¿ls variou.s other s;1i.ps cccu::red ;rr-d,
tog'ether l¡j.th rnj-rror gul-ty erosir;n,c¿iusblcl partial. bl.clcl<¿rgr:s
of' pipeCr s1-ornir:.¡ater sy'stent-s rvhj-ch, iir. alry case, r'¡rl,,r1d ha-r¡e
been inaclequate at the he:i.ght of tlre storm.

3,1 .6 \/ai.rr.'hetu. S1-r¡ean (l'ta.p TI)

The \dait+hetu St::eam r:cacted verl/ guiicl<Ìy to thc h:i"gh i-n'[ens.i-ty
raiyifa.l.I ¿ìi1d by 1O"OO ¿..n. w¿ìs al-ready j-n a very hr'gk-L st;ige
resi.rltj.ng i:r 'llie .ÊJ-oodiir.g of the gaîages l;nder th.e houses
on the -slnal-l- prj-vate roacls acro!:-c; the -st.ream, fr.on the end
of S-t . iìc¡na-ns:; Av'enuer. Aparrt irom this lr1ooclin,g, there
\vas r:ìo otheir property <,ta;nage attri.J:u.tabl-e to the stream
fl.oocl-Lirg above,: the Whites Lj-ne ll¿:st bridge.
Very -shor't1y afterr'¡ards the v¡at'.r vas alr'eady above the
so-ftlit of bo';h I,eclest'r.ieri: brictg.:s connecting River.side Drive
r'¡i"th Te \,ihi- ti Parl< " Beloir¡ thc Vhites Line lia.ct brì-oge
the :.;trcam ro.se i-n 1..]re Ha,yï'e.,z'rJ.s 'l'err.ace vic:ni.ty earlyjn []re day, cal,'"sing ftoociìng aroLrncl hou.ses" Bel-ct' the
Be.l-l Roed bricìgeo thc fir'gh stream flor¡¿ together v.Lth the
extreme-Ly TtigY: f-icles ¿rss;ocrlatecl r;¡-'i-th the 1o¡"v barometric
pressure¡ lîe :lrited j-:r 'Lhe flood:Lng oir Parlcside llo¿rcl in. severa.l
areas..

Iioi'¡ever', t,kre nr-Lncipa.l alîea o.Ê corlcern rvith the \/ajr¡¡hetu
Stream u¡eis the area betr'¡een \,'¡a-irrui lio;:d bridge ar'r.al tlel.l
Roa.d. bi:iclge a.s at about 2.OO p"Jn, the r¡¡a'l.er r/as already
up to.[he :;oi.f:Lt o.l] the \'/a-iL:luj- lto¿¡cl b:i:iclge ancl rvou--ì..c1 have
been e:<pecter.l to ha.r'e gr)ne higher rvit.b t-he ir¡cr:;ning ti.cìe.
At []rat .Lime l-1ie -strea;'ll r:¡a:s sotile 2OOnrn ¿ìLbovc thc top oÊ the
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)-cv.r point of the i:toi:'oanlt on t].re r;';ester'li side just upstream
o,Ê the bricìç¡c and as ?t lesult o -seirera.1. houses in the 1ov-
lying aa'ea. o.Ê P,j-ver.çicle Dr',i.ve o.ppc.rsi't-e the D.S.T.l¿. Chem:'-stry
Divisicyl were -i'l-oocle<1, This stcpÌrank ]rad beeir constructed
as a joint effor:t betr'¡een the Iir¡-tt- R-iver Boa.rd and. Lorve:l
IIutt C-itf in an atteïnpt to proter-:t these.l.ic¡uses. A ftood
pumpiilg 'stat j-oyì \r,'es al-sc corìst::'rr-cted. It j-s appeirent
t.hat the -Êl-r¡cd .fl-orr¡ of tiie str-eam vr;uld have overtopped
the stopbank r¡,'hetìrer the pumping sLa-.[ion had been operative
or nct. fn facto of the three Pr-trnps in this pumping station,
trr¡o h¡:.d been leino-,,¡ed, to ena'ble nai-ntenarrce wor'lc '[o be clone
on the thirC" The ir.on---functioning of thj-s pnrnping :;tation
did, hover¡er, result jn fiood ryai.ers being trapped behind
the stcpbalil< r:.¡el-i after the levet iyl the \..rairi¡hetu Streain
had z.ecedecl belol¡ the stcpbarrk " ( Sc,e t'farÐ II. )

3"1 .7 Korokoro Stt eain

The Kor:o.koro Streanr d¡*ains a catchrnent of 1616ha (+OOO acres)
and lîuns in a qoutherly direction in[o t]re ha::l>cull at the
rvestern end of Petone Beach" Follovii ng g::or-rnC ancj
aerial reconnaissance after the -Êloodu it is apparent that
on 20 December nÌo-re than ten la::ge slip.s cccLr.rreC in the
lurde-¡eLopeci pa:ct of the catchment on both si-des anc t,ecau-se
o-Ê the gorge-ì-il<e naLure o-Ê the catclrment belcrv St.cat't-on
Street, these sl-ips musI have paz'tial-ly or. comple'[ely blocked
the:ci;annel. r.iirlil- such tj-me as tì:le',' r/erre.i/arsk¡.ed a.r/ay by a
br"rild*up o.f -Élood wate:rs behind the fa-ì.ì-en n:.ater'ial-. At th-iLs
stage the -Êlood riraters voulci have cnrir:lcJ-y ei'ooecl the slips
resulting in a large -Êl-ooci wave .:a.ml¡ing ¿. c'onsÍderable
c¡,rantitlr s¡ material., incl.udiiig pine tr:eesu arriving suddenly
at the Cor:nish Street ar'ea. This torrent qu-ickJ-y blcclced
both the bridge and buitcl.ing under the co.v.rti:o1 of l.fogal
',Iranspor.tatioü l,i:d. cliverting L'ater both dorvn Cornish Street
and through the contaj-ner storaEe ¿lrea back to and through
the Ltogal buildinE, as r¡eil- a-s to the north-east thro'ugh
II.Z. Motor Corpo:lationrs land. At one stage vater over 1 ntetre
deep passed doivn the rigkrt-o-Ê-v.¡ây alongside the ol-d building
at the encl o-C the street, causing damage to contents aflter
hursting in a door.

The r'¡ater levef in Cornish Street a'û (,'r.Ê stage t'.ras approxi-
matellr '1 .5 nietres cleep and fl-oocled all the factories and
rvarehouses -ln Ccrnish Street. This debris-laden r'¡ater blocked
the three-barrel cul-v'ert unoer the Esp--anade overbridge
resulting in its diversion to tlie soutb under this overbridge
and into the sea in the vicinity of the roriing sheds. The
r¡¡ater l¡hich ri'as diverted throl'.gh N"Z. Irfotor Corpcrationts
Yard and tl¿re Grand National llotel. -fl-o'r¡ed e.cro.ss the N.Z"
Railr,¡ays ner,¡ car despatch yardn the l{utt lload and the Esplanacle
iy.rto the sea c'pposite Odlinrs drying shed. At this pcint
it caused considerable erosion to the foreshore and undermined
the Boarde s 5OOrnm steel Orongorongo rvatermain causing a
bad l-eak to develop " Inspections both on the ground and
-Éron the air indicate that botir the o1d. Petone Borough Council
v¡ate¡l supply dam and the ol-d Petone Wool-len I'fillsr \','ater
suppl;v' dan vere not affecteo. Prior to the storm, the strea.n
chanriel- incl-u-ding the cul-r¡er'ts uncler the Sta.te llighrvay, the
r:ailway main l-ine ¿n,i the r'ranlp to the Esplanade rvere i-n good
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concliti-on, har¡''-yLg l-;een c1e¿.r:eci ì.ir itlay .-ryrd, J'une of 1976
by Bcarci sta.î"f otr beh¿.¡.lf oíì tjLe ¿:uchor'-lti.es respoirsible f cr
tlte -¿a-r-i-oris bridges. Abovc t-l.re coniinel::cial. àt:'ea, t-lre hìgh
f1ow -sr',¡ep1- a.¡,'alr a.l.1 1.lic \¡egci;.-,1-i-on or¿ the rivc:r f'1a_ts for
a colrsicldr:abIe cl-i-..;1:ance. fhj-s n¿rter,-Lai- augmented by '[rces
aTId de'bris frorn sl,ips; i:lockr:c1 ai1 lhe bridge.s ¿rnd cì.üllvert:l
anC in spi.te o-fl j-ts p::oximity to bhe krar'boLr-r., the gen.era.L
area r/as severely -fìIoocl.eci.

3 .'1 . B S"g-ggr,3lgg;?-ii.g¡l3 ( r\fap rrr )

Fol.lolring []re flocliij,ng, an Ín:;pection \"aq made of lhe
Ngaurartga. Gorge arîca ând, .j.n I-rartici.l,l ar, of' all quar:t,,ies
opera-t.i.ng aiiJ jacent to the Gorge" Th:i.s r'eveal-ecl 'that there
is .Lit1-.1-i: c''¡j.deiLce o.Ë a large volume c.Ê sj-1t ¿rild rul¡ir.le
lia.ving bee:::. -cìcour,ic'1. -frr¡rn 'che .juarry fac--es. Tirere i-s o

Itoweve:ru e.;icleilce of gull-y ev:o-sj-c-.n '[}rrouEhou'r t]re cai*cl:lrLeli.j-r tille
e.r'oded ma.te-niat bei-ng'caught j-n the val.leys tr-f the q'r,eri:y
f looil-s.

Serious e:nosiorr ha-s t,elcen p1;-rce behj-yrd the ab¿rt,tr¡ir: v¡herc:
the .st::e¿l'n eli'tL:j:!jes frorn a Ìt.aï'rov channel and tultlls thz,ough 9C
degree.s. Thi-s erccled rn¡.te:r'ia1 i'¡as rvashecl ir.lto the sl-r.e.:.irì.
a.nd bl-oc.ked a cu.ivert, f orciil.5l r'¡ater thrc;ug',l: lche o-.1-C

aba't'Loir bi-rildir:,9 ¿riril grouncì rr¡h"'i-ch pickecJ. iip stacked ca.s',es;,
pollets, 'i:irnber, bag_¡-s ai-r.cl rna.ter-l¿¡-l-s " Thj,s mater,j a.l- p::ocee cjei
doi,'n.st::'ea.rrt a,nd 1:-l-oclcech or' .se:-'i.ously i.nrpe--clecl .hhe errt::a.iLce 'to
the culverl .rbove thc sjeuage treatlnent plar:t, ji:.-et uir.dey-' tlie
raj l-tir¿y ovcrbridge. A ^Large sJ ì-p a.lso c:c:cu:,-ned. dc\,.¡tìs'i-r:(:riaìn
of '[]rc rai-iri.¡ay ov'ct,brr.ctge-, and thc-: south*rvest co:[.11eï of
John Bul:tjls steel -fab::ic;iting factor,y \ya-ci unclermineci by thc
r:arpid .,-o1ou" Debi:'i.s a.l-so blockeC or ser-i.or-rsJ-y a-Êfected .i-he

Jllor',' through thc cul-v'erI unc]er S.ll,1 r'¡hi-ch di-sc]iarge-s on,
to the ol-d Ì.feat \dorl<s side of 1-h,e Ic¿Ld. These bl-ockccl
culverts r,e:;uitecl in -0-l ood l¡ater-s beì-ng diverted on.to S.li.'l e

floving don,rL tkre road ancl ei'i..?rer back :ii':.[o t]re channel in
tkre vj-cinity o-Ê the t-r'all.fj.c l-ight.s cir el-se und.er t-he f:.11"2
bridge irrt<¡ the sr:a,

3 .1 .9 5e|'Egfgyg+g1^_ii:f13n (t'tsni.o Gorse ) ( ttap III )

'Ihe high inte::sit1i rainfall in -ilre catchmerrt resr-L-l.ted irr
h:igh stag:es j-rr the strea.m. At betrveen. 9.OO e.m. and iO.(-)O a.m.
on 2-O Dece:nl¡er.trJ,'o:rJips occurred near the'Lop of tire Ng:.io
Go:r'ge Road di::ec'c l-y jnto the -strearn. Photographs -[a]<en ¿rt
the height o.f "[he stoL:rn jnc']-:lca.-üe that t]rese \yerîe ccl:n'[.:lj-bu1-ecl
to by tor:reitts of sui:.face ri¡atcr.ir.f1oi;ing ovell tire edsicì o-Ê the
roacl" It is f -iì<eJ-y th.rt these slips partially blr:clccC the
strean ca.u-s-ing '[eltpo-r.aT'..,' c]¡.tlts r-¡nti-t tlre1,, \r,'el:e b::eacirecl and
resr"iltjng in a debrj-:;-l-aderi fl-ood r¡a.ve dorr¡n the s'LlîeailL.
FJ.oocl j.n.g occr.r:n::c:d j-n 'the 

T'J " 2', . lJl-ectrof oi:'rirer t s f a.cto:rly
br,ri,1.dii:g.s inc1.r"rc1i.ng c,Ìer .;¡h:ic:h h¿¿d been cons;trr,lcted i¡¡.i-thin t.hc
last 12 mo;rLirs. Rec¿.Lr.lÍìe of tL.r: cr:n.fri:rrcil nature of th-ì.-s
area the sr'.'i.Jl'i 11r ¡1r;ir.i1).9 r/aier i-..cocerr:dec'ì tc.; pick up rno.re de'bri.s
:inc-Lr.r.dì.nç1 a -Lar'ç¡e rubbjsh bin anr-Ì seve(t¿,1 cars and r',rashr:cl
'l-hese Îu::ther dcii¡i:stle¿urr. :i,n 'the vi.c:inlty of a pa.nel beatci:'sn
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ju.st abor¡e the s'tornt'¡¡a.ter tururel, the f ocd- \'.rave pie--ked up
a callo lrashed i.t irrto the channel- ancl'slanined it against
the entrance to the s torml¡ater tunne-ì.. This car together
l¡ith accumulated deirris ef-t'ectively blockeo the tunnel
cau-sing the -ÊIood, u¡aters to rise beh.ind it and .flow across
into the tarrk far:n o-f the Aj:;lantic Oi.] Co.-v¡here rt impoundecl
temporarily u-ntj-l the earth bund ar:ound the tavllc farm \','as
overtopped just above the ntlantic Compa.nyrs yal'd ¿rrea.
Once this overtopping occurredo fast moving fl-ood l¡aters
opickl.y rernov'ed. the iru:rd on the doi'¡nst:ream side resulti.ng
in the compl-ete ancl rapid flooding of the Atlantic Companyes
yard area be-Êore the r'¡ater -Êound it-s rvay ba-clc into the maín
channel, i¡urther. dorvnstrea,n a<l jacent to the roadr the
inability of the S.H.1 bridge and the N.Z. f{¿if1u¿1r bridge
to cope with the -Êlood -ftovs resulted in extensive .flooding
oi the area in the vicinity of the S.H.'î lrlgaio Gorge inter-
section.

3.1.10 Karori Area ( trap IIf )

Erosioir of the ì¡are sur-Êacesof' a large subdivi:;ion in.¿ol''øing
extensir.e earthrvorlcs in the coltrse of construction at
Surrshine Avenlle resulted in Ihe qtonî.¡¡ater drain under Ka.rori
Park being bl-oclced v.¡j-[h resu]tant sur-face flooding. The
main Karor.i Strean charrnel wa:s utta.ble to cope v¡ith the flow
anci -Flc,oded pr:operties in the Dar'¡¡in Sr-:r:eet/Ranei.agh St.:reet
a-nd South Tía.rori P.oad areas. In ti::e South ?{arori ltoao area
the presence of rvillov¡s and briclges lrith inaclequate rvater--
T/alrs rvou-]-d have reduced. the capacity of the str:earn"

3.1 "11 Porirua Strearit and Tributaries (t'.tap IV)

The band o-Ê prol-onged high intensity rai-nfall- which caused
the ftooding and damarge in the Hirtt Vailey al-so Pas-sed
across the southern end o-f the Porirua Stream catchrnent.

he Belmont Gul1y area ('ttre
uming to the rvest o.f
n-fu-sed rvith Belmont in the
being an essent-iaI1Y rural

and undevel-oped catch-nent clid not su.f-fer any notabie damage
du.e to the high stream leve'l s. Solne f looding occur:red in
the vicinity o-f tire culvert ;ust north of Dor'./rierr s Yard
v¡hich i-e belorv the confluence o-Ê the Belmont Streant a:rd the
main stream -Êrom Johnsonvilte. Flooding also occumed in
the yard areas around the houses built in the -Êloodtuay
of a stream north of thi-s culvert. Most su-Ê.,.oered. only
f}ood <Larnage to bacl< yards although some bridges and services
were v¡a-she<l a\7ay. The bridge north of the northerrt entrance
to the seï/age tleatment plant rvas overtopped al-though it is
likely that one o-Ê the tr'¡o ba¡rels of this culvert l¡as
parti.ãf 1y silted up be.Êore the storm event. Further dov¡n the
ètream, yard -Êlooding occrmred around the houses just south
o.f the Tãr'¡a Borough boun<l.ary, Acce-ss bridges and services
vere al-so a-Êfected. In the Tav¡a Borcugh area., the capacJ.ty
o-Ê the chan-nel as it exis'ts r'¡as exceeded at sever.al points
resulting in minor f looding o-Ê yarrls in the vicinity o-f
Hattricks -Êactory, -01ooding across the road opposite the
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S t. F'ra.ncis School ano f 1.oodrn.g o-Ê the Tarr¡a Pr-Lmary School-
gr'oi,r.nd-.1. The r.,orst are¿r cf floo,:h'-ng on 'Ehe s.[ream occurred
south o-Ê the Linden Aven.r-rr: br':'L<1c¡e¡ r¡,'here several p:rope:lL-i.es
in lrinClay StreeE had l¡ater j.n 'LkLeir: liouses, Others h¿rd
g,Lrages llloocìecl and -seve.na1 private ¡leclestria.n bridges
a.cross the stream \ucre ,l¡ashecl arl¿,f)¡. 

.

I'he .Fl-oocl \',,aters coverecl Linclen P¿ri'i< and rrrere generarlJ-y
back in tlie ch.arurel- at the Pori::ua Cíly/'tar¡¡a lJoror"igh
boundar'y, A ser.'er cro-ss;ing o-Ê tbe stream ad,jacent to Vall
Irlace provided soÍne obst:r-rc'ti.on to the f-Lood r',-a'Lers by
accumulatj.ng delrrj-s and causing the .01ooc1 rvaters to s¡:J-lJ-
out ol-r the chai¡tre-l- again at the bend, beh.:nd the If "'Z; C,Òr\r:nete
Ri:search Associa.tj-onr.s br-ril-dii:g. Thj.s Jil-oc-.C ryater f-l ooded
tl¡o.t'aclov'ies'to a depth of 1 to 1'| metres and then founrL
i.ts vzalr behind a priv.rte -stopbank r¿hj-ch ha:l been constr:ucEed
r¡ithont autho::ity soile nonths before and r'¡hj-ch rnns frorn
jrist n.orth of the .É'¿rctories mentioired above to behind the
SJ.rìocerv' '¡¡arehc'use o-ll l4oore \'/i1son & Co. 'ì'hj-s stopb;rnk
restrj-ctecl tlie channel to some deg::ee, partì.cr-il;rr1y a't its
upstream end c:ar-rsi.ng ftood l¡ater tÐ buil.d behind it ancl
-f.Lorv br-:liiricl the stopbarrk. ¡'loorîe Wi.l-sorrts prr-:mises r'¡erê
-Êlooder-i to a considerabl.e depth a.n<l inuch siocl< ':¡as cJaunaged.
The flood .;¡aters iirel:e final-1y divett-cd b¿rc.k j-nto the _.;[::eam
by a t::ibr"rtar:y jrrst abor¡e t-he l4j l-li Si:poiy Depot " lrlorth o,f-

this point su:n-0¡,it]e r-c1'oociìr.g clj-cl not orjcur r.rnti-1. the
Associ."r'tior:. I¡ooi-ba.l1 C.l.ub? s Gl"'otlrlc]-s. Thi:r 'i.r.'.ì.si co:r.tributerl
to -so:Ìì(:r ex'tent by the cholced nature of the cira;ure]. be-low
th.i,s point.

T't i-s rel-evant to einphasi.se a'L this pcint that the da:.rage
and -Êlood:lug r,lhi.ch occLrirre(1. in tlre 'I'a,:¡a BrJ.'.'í-)i.rgh and -Pc:'':ir:ua
City tria.s dr.:"e to ir-igh j.irtensitl- ¡.'.-¡"iÍr¿¡.1.1- -Êa.i1i-riEJ ortly in the
Llpper pa:rt of thc catchrnent.

3 " 1 .1 '2 Gerieral

'Ihe de,sr:ri.ptj.c-rir. ebove ol' the elfec'ì- c.r-f thj.s -stor-rit is l-inj-teci
to the c.ffects ()11 those areas aclja.ce:nL '[o or related to the
largcr r'¡e-'Lei:r:onrs(ìs in the area hit i:y the stor:m. T-[ shou.ld
be notecl, hr-rr'¡evet', 'tha.t e-ì...;ewhere su''::"Êace .Ê1-oodi.ng o.f roads
and st-:r'eeL-.; and yalcl are¡is ccc-urr::ed rllrc i:o D-l.oc:.l¡¿n" OO

<lel--'ris o:lr q'clneral i-nadecluacy ct-ir p-i¡:erd -qto?mrJ,'Ai-el sys[errrs
to cLìpe w-iilr a sLoi:rn o.f thi-s n;igni'[uCe. Dam;r5¡e to pro¡.rer:ty.
also occr.rrr:,ed j.ir the llg'a:ì"o, Y,hanc.l.rl--l.ah and j'cìhJ.r!ì,onv.i..i.'1e-' cl.Í'êâs
rr¡here cnlverts bcc;rni: bloc.lted rvi-th clebris anC sl-ream: .l-l.c'i'ed
dcl,,.'n qt¡sgts 'bhl'curgh properties aniL causecl the s.Jne pa'Ltern
o'n aggr.acl¿r1-j-l-ort cf strealii beds r¡¿j.th. 'bhe eroded rn¿rterial
rr¡-i-clel'y' cleposi'l-ecl as ef sewhere.

ThrcughouE the 1OO -square .kiloiitetre .ji:ea a.Êfec.:tecl by 1-lic
h.eaw¡ :la-Ln vÉlry' g¡n¿r1l- s'Erealrrs becait rc--,ging to.i:t:cnì:s rv-l'-i:h
ai, astonishing i:Lritoerrl- of s't-ream 'l-.ed erosiotL,
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On l4a jo:e Rivers j-n the A:rea of tìre Stornt

3.2" 1 e4ce

The ri-ver' :fose s-l-ov]1"r throughout the rnorning of 20 December
arrd peatced ¿.t a.pproxi-nately 11.tiA.a.m. This peak rvas
measürecì relj-a.biy at 112A ?:u¡tecs (¿ZTOOO cusecs). Follolring
the peak, the river ferll- s.l-otl,ly a-gainsl; an incorniilg tide due
at 16.50 L,T25T and d.rollPed fu'.rther ov'ernight " In -',pite of
newspa-per repol,t-s to the contrary? none of the flood cLefences
on the I{,_rtt lìiver designed to cope r'¡íth 2833 cLürrecs r/ere
endangered at an)¡ +iime, in fact above the MelLing Bridge'
beyond the in-f l-uence of the ticle, the river clid irot approach
the toe of ti,ie stopbai"rks and ivithiir the limj-ts of measurement
the flcv r:,,as simil"a-¡ to that recorrfecl on 5 October 1971.
A-0ter the rive:l had receded, in.spections o-f the charu.rel-
inclicated that there i'¡a-s a sTnall-.sl-J.p on a steep bar'k opposi.'Ee
the stopbai:k car pa.r,k, Lol/er Hutt Ci-ty, arxl the l'-lver road
r'¡hi-ch fòr¡ns a bund on the \t¡estcrn side of the Sil-verstream
Cut. I{ort}r of the Silverstreal':1 Raad bridge the berrn t¡¡as

overtopped, cau.ing a f ev minc¡r r'¡ashouts at this point.
l{inor remediai vork wil-1. be required in certain a?eas,
invclving the planting or re-establishment of rvillot¡¡s ancl a
moclerate-amount of debri-s on the flor.r,,¿5t" grass bei:¡tls r:¡ill
need to be :cemoved be-fore thei' can" be moit'ed'

Inspections rriade folloriring the fiood indicate that a.Part
-Êrom clebris remova]- nc ex1-ra maintena.nce r:¡orlc- above nOrmaf
l¡il1 be required.

3 "2.2 IIg-Jg1HÊg-.s.rgr
Fol.Ioving an inspection after the river had, subsided, i.t
rr¡aS Ð.oteã that the south-'¡¡est abutment to the \'/al-iacevill-e
Road brioge ,rias 'Ehreatened and although tire bridge is not
in danger at present, SOme remedial \,'ork vitt be negessa.ry
to rernóve 'the danger of -further erosion at this point.
Further up the val.ley the Narroi'¡ lrTeck Stream abutment rvas
al.so threãtened and rvhile the bridge ís not in dairger'
remeclial- rvork vill- be resr-'.irecl. Approxir"natel-y halfi a lcilometre
sou.th of tht: l/hitemant s Va1ley Gol-f C()urse, furthe:: upstrearn
again, a combination o-f a bloclced dla:,r on the roacì causin.g
súrface -flor'¡ o-f r,'a[el'over the rcad arr<l a minor attack by
the river to the road embarlkment, r'.¡hicl is some 6 nteti:es hi-gh'
caused a moderate stip reducing the road at tiris poin'[ to
orLe l-ane. All aerial inspecti-on o.f the catclment indicates
no major slips apart from the ones detailed above although
some Èank eròsion has occurred on p::ivate property r'¡hích
rr¡it1 require attention.

3.2.3 The Hutt River above the I"Ia aroa Confl-uence

No notable dantage vas
the Kaitoke,/'re lr{aru-a

reported. An a.eriaf inspection o-f
area revealed rro major slips or damage.
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3 . 2. " 4 fkA;$-?I4,falr/gJ*J9i
Bar:l< plotectj-on on a properLy ji-rst above the Karapo'ti ltoad
junction constru',cted -Last yeì.-lr u:Ll.der a Boa::cl ¿\ppiîoval Schente
Àurfferecl rninor damage ancl i:ernecl-L¿rl r\¡o.i:k,cl 'to be conpleted as
mainterlallce o.f tha.t originai Boarcl r\pproval- vorl< r:¡i-LJ- be
necessary. i\par'[ -ûrorn tnisr Do other-uotable danrage h¿r-s beelr
repor'lecl or obsei:ved. Àn aerial inspection of the lou¡er
en.ã of the c¿rtchinent rr¡a.s ma<1e an<1 no najcr sl-ips \tiere
obse,nvecl in tha.i: Part o-Ê the CatchntcnL.

.JnJ Ef Jlec I on- Ile(:en.'i Snbdi vi s.Lons

It sl:ould be nc'[e-:d that onì-y sr.r.bo:lr¡is:i-ons t,hat the Boarc1
had dj-rect c"ìeal:'-nE¡s i'¡ith since its -lnception and j-n the Pô.th
o-f the sto.cln ancl in the -fìi:inge areas ' al:'e reported upolì.
The .report doer-s noL cover oLder ¿rnd -Êully estab-Li.shetl
subdivi.si-otts .

Srrb,ä j r¡i- s j. c)n IIo . '1 - I-lazel.r,¡oo.-1 siouth -.'(arori. Roarl

ThLs sul¡cliv-ision '.',,as otr il-1.e -frirrge of the stornr ¿rrl.ci i-nsper.]'t:-'
:i.cn Shov's ,Iiti;-ì-<t er¡iclence o-f s1.ì-ps ol1 erosì-on. Thc .ê^rrn(.:o

cul.r¡e,ilt cii.cL .not appear to have any Srea'[ f]ot'¡ o-Ê ,¡¡eter throt-tE]li
jt cluring 'the q'uoT'tn. T'ltere ,I/as rniiror 1l-ood:i-ng of tire
propertie-s acljacent '[o 'the Solrth. Ka:co::i .tìoa-cL.

Fe¿r.s't li s't a t c-s.//\./c 3 t Su.bdir¡.i-sion .- South Karo.ri.

Sone debris ';¡as CePos;ited
area 'br.,rt 'illc.ile ï/e"e lio -sl-
on the .subdivision itsel.F

at
ips

thc bottom
rJf' -signs o-Ê

of tl'r3 cu-t an,-l .iii-1
seÏic,US e:r'O:jj-on

l.'he e:x.isting s;to:rm'¡¡a.[cr sYstern r,¡]:ich -Êl.or'¡ecl j-n an oPen
cha.n.ne1 pa.sr- ¿l si.l t tr:zrp s;erving Ihe subcll'-vi.sj-on causc:d a
r'¡ash.-oui- rl¡hiclt .¡:¡:.;r.-litcd j-n the r:,'a1I o.1Î the sj-:l-t trap a.nd
al l. clei:ris frorn the :;ti.bclivis.ion bc-Lng rva:;hed itrto the yeirds
of .sotíre llai.:sr '[hc Karcy.-r- I{-ir.derga.¡fOÌ1 :'n¡1 6:rreûtualiy }¡]ocketf
a 2z.ljt ..,li-¿uneter pì-pe t?r,r:ol.r51h the Ì>¿.c.lc of Ka::or:L Par'lc. 'i?te
ina.jo-n d¡lrru'.,gtl .i'a:ì tlTe s,i.J-i-.ing o-F the-L¿-wns;rn.cj. gardcr:; o.fl the
h.cul::es concer:necJ., the Ìl.inc.Lergarter: 1 aTtcL the cotnpl.e'Lr: i:locl<iitg
of -i..hr: piPel.i.cc " t¡/hen th i s happc:i:recl, sil-t âTrrl storlnr','a ter
passr:il ò.¡cr Karori Pa:r:Jc j-t.sel-Ê ailC 1-helL i.n1.:r: Lhe oPeri (ì-r'ain
à]c.,ng:-.,ide KaL:clr-'i Pari,<, uticler the :loa¿ at the bus [ur:rrinSJ
a?ca ;i;:r.rl tlten do.r¡n pa-s L lhe school.

Tlar,r¿ri-r Ì¡ posed SitrilLl:ì-r¡j.:-;ioi:r -- 3ilvçIs.t-99']¡1-.B]{--t'
mï'ç!L **-*.- ** **Såti9i'A-+i}4'

jll:-ir-: sulbtì-Lr¡is i-o.ru hag rio[ ]-,rct s Larterl a:ncl is si;.b ject j:o Torr¡r-

Flari¡,i-n5¡ a1:pro'v;;.-1. ,r.n r:;r.j-s:i-ì-itg c¿'lve¡L pipe ;rcar tlie

* Sorrbh Karo.er
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Sil-verstream l¡or:.ndary of the property' bec;;me bloclced
causirrg .;,'¿''.ter tc fl-ov o\¡er gz'ound an,l i'¡ash ou-t the
anLi-scollr pad at the rlov¡nst:'eam end of the cu:1vert. Seriouserosion j,n tire gull.i-es on the steep s-Lo.oes at the top enrJof tbe catchlnent pl"oduced great screes o.0 debris on the vaile¡rfl-oor atrd a consider;rbfe amount of rnaterial u¡as cleposited
behind ea.rth¡noving rna.chiner:y 'u¿hich \:,ras parlced cn theproperty at the en.i of silv'erstream Road" Deep scouringof the guriies on a.l-r sides o-f the catclrnent obcurred.

o
îter subôivisj.on)

there is no subdj-vi-si.ona1 activity started as yet but onelarge silt trap has arready beer:. built ancl this actede-Êficiently as a detritus pit- and. stoppect eroded matei:'ial
,0rom being rr,ashed doir¡n the nel st:leets into Fox street
and Awarua Street. Although the houses and streets su.f-fe:necl,it was pu"rely frorn rvater and not silt ah<l clebris froin thesite. Erosion of tkre gullies is estirnated in pl-aces tohave cut dou'lr the exrsting stream bed by at least 1oft.
1-his particular area is irnmeclial-ely b'eiorr¡ Mt. Kar¿kau"

qloq.lneLqgy 9_s_r¿!g*åLgl - Jogs onvi i I e

TÌli-s -subdivisioi'r has been established _for tu,o or three years
atrrl ex'[ensions are at present underir¡aJ¡. Thez,e _i.s evideírceof rr¡ater damage to streets and otheL: þaved a.reas r,¡hereveioc'ities r,rei:e high c;n steep slopes. A snal_1. ð-'rrourrt ofprope:'nty dair".age occurred at the end of _qt::eets anC run*o-Ê-f
-frorn the subdivision cansed scouring of bushed gul-lies above
Kim street r.'¡ith considerable novement o-Ê rnatez'iãr.

il Ìe

This subd:'.vj.sion is in the very early stages of constructiol
an.d does not appear 'üo have cau.sed any p:nóblems. Thesilting o-f the stream in ilre area appãars to have been sof'Esil-t eroded -Êrom the area betorv Kaul<ãu jn the Joirnsonvit_ieIìesert¡e.

-Qre:nada SV.Þ_{j yi s i o4_::__Lohns onv j. } J_ e

T4is major subdivision api)ears to have been on the peripheryof the storm. 'Ihe Bel-mont Stv'eam culvert su-rchargeà at entrybut no serious flooding resulted. No -stips or erósion u/ereevident, although the toe of one filt battcr stumped.

Bellvue Lancls Ltd. - Nerr¡Ianc1s

lÏo urorlcs started
sigä.s o-f sever,e

in this area at
erosion rvith the

present but gulli_es shov¿
deposition of debris at
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the bottont.

Residenfía1 Lâil.d,-s
( neiv a-.,lea )

lrlo slips or ero-.;i.on probl.ens a1 Ehouglt t?Lr:re is r':vi.dence o-Ê

the slips -Ln 'Ehe -surrounding lij.l-l-s. 0bserva'Lion sh.or'¡s
that rainÊall intensj-ly is ltj-gh to the north arid east of
the .s'ubdivision whe::e \r¡ater ha.s curt deep channels through
existing partIy formecl roacls an onto adjacr:nt -Êari'nfrrnc]..
Sorne er¡iclence of a thrl-n layer o-Ê sil-t having been deposited
in grassed paddocks.

Lorler Huti Ci-tr¡ Cor.Doration SuLbclivi-si on -

Sonci rr¡ash--out o-Ê the silt trap on the eastc':rn slopes desi:end-
ing into Stolces Valley adjacent to Georcre Street eviclent.
A nerv hou.çe site arì.d the road.:L,a)¡ vere a.Êfected. On the
l¡e:;'Eerrr side on1y, severe er:os:'-on has talcen place r:*ith the
depositj-on of debr:i.s at th.e bo'htonL oJl the gul-.Lies, al,cng
the E¿rstern Hut L lloacl. No si.gn:r-f icant sJ-ips occ''-rrrecl oil
thi-s subdir¡ision"

\.Ic11 i.ncTton ElcJucat ion
tu,.+!.4

Boarcl Sch,¡ol- Site il:SrjSS_--vg]-:Sr.[

Some evideirce o.1 erosion :Ln ihe glrlly at the tce of l-Ìic:
s'Leep -Êif l batIe:n bu.c o'lheru¡:ise the sr'-bcljvísj.on h.::s r::lt
been a-Êfected, nor has there bi:en any sÌ-tt [-ran.s-t'+-.r' (-,fi.1'.1

ad join.ing p-r'operties .

5iru:r_s.-ssi#.:"*g}gÇ
Th-Ls subdivisioit r,¡as probably on the ecJge c¡f tlie bel.t o-f
hea'',ry' rain" There -is no evi"derrr:e of nra.jor slips or severe
e:r'clsion, erlthougJh soite .si Lt di<1 ent.er Ehe d:rar'-n adjacent- to
the Upper ilut.t Ci.'ty Corpora[ionrs Nur:sery"

E*;-nll'l9i-å}å*r*!-j"ilPSq*IHs
No eviclence o-Ê slips oi: severe ero-sion,

J-diçl*,Lg-:¡.*:il:l+:=*g*:::-i"'5*k5qdi¿
Iüo signs oÊ e it.l'Ler e.ro:;ion or :;il-t renot¡e-l-. This subdivision.
\:¡as ¿rlso curts-L<'le the p¿Lth of the band r:i ;:,eav-y Tai.n..

¿e3.-çå-LlHr:*g:ilçix"".'::i.-:I*,3i,.r:i;¡pris*lr.{it*
thr: pat-L; o-Ê the
r.niiior' .r L1t¡: ti.oli

Ai though ou.tsrldi:
.i:-esitlteal :ln -cior,te
the sl.ri¡d -i-v:'-:i.oyis .

rnaiii -sto:nn,
of 1¿'¡r¡ns irl

hea\ry r¡r:l.n.f¡¡1.1
p.rope::t .Les be1 or',,
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3 . ly E€åe.-.ËS_ o,.n- _(*ruarri e s

3 .4 .1 N,e.$rianga qqlqg A a

As llertliuued al-lt¡ver âÍI inspection of quarries operating inthe I'lgauranga. Catchment revealed littIe evidence of large
volumes of rnaterial- l..aving been eroded from the quarry Þaces.
Hovevern erosion further up in the catchment behfnd tirequarries and baak erosion in the vicinì-ty o-f the main channel
caused considerable deposition of rnaterial on quarry -Êloors "

3. 4.2 Horolcir"'i- Area

The :"najor i'.¡orks in this catchment are the Horokirr,'i çuarry
and the \'ielrì-ngton city councit llorokiwi Tip. Gr-¿t_ty erosion
extends ve-1.1 back into the hills beyond or tov¡ard an<l beyor:cl
Cottlets tip, but apparentlf i,to further. Much of the erôded
material -frorn the catchment appears to have been droppedeither on the f1oor o-f the quarry or behind the concrète
r,¡al-l- al-orrgside the S .II. 2.

3. 4.3 yg,gt_g,g_llir._ljiQgugt¿gê (Rdjacent to s.H. 2)

slips.and gu.l-ly erosion occumed above River shingle & sand(193i) l,td"rs quarry a.tthough there is no evidence that the hard
lock c,uclrr) -faces su-Ê-fered äniue erosion. The flat r.r.'orking
-Êlocr o-0 thr: quarr'y served. a-s a trap to this eroded materiãt_,
catching mos'; of it arrd reducing the amount deposited on s.H.z.
The rieliy cornrniss:.oned T,,aste t¡ater treatment prant and the olcl
poircli-n.g system have lieen buried by this eroded material.
Fu-rther north at Belmont Quarries Ltd. r som€ minor slips have
occurred and sÐrfle eroded materj-ar has been deposited on ihe
-ÊIat rvorking areas o-f the quarry. The access roao to the(iir:illry r/a.s cut o-ff by slip-s, but these slips could not be
attributed to quamyir:g operatrons. Some fl-ocd rvater crossed-
s.H.2 adjacent to the quamy, because o.f the btockage of the
cuh'ert from tkre quaruy, but no debris escaped therefrom.

3.5 B-Êfect-s_ on RgaÇs, B{L_dges.;?nd lgil*.y:,
As a resu-lt of t-he overl-urading of charurels alorrgside and cul-verts
and- bridges undr:r roads ¿rnd raih\¡ays in rnany areas, together
u¡ith the terri-Ê:-c vorume of debris brought do,.vn sone oÞ the
channels, road and raj-] communicat-ions \i/ere severed in nunerous
places.

Severe fì-oodíng of the main access roads to Pinehaven and StokeSvalley in the morning o-0 20 December cut of-Ê roa.d access to
both these suburbs to alr but h:rgh axled four-vheeled drivevehicles. Fo]-1o'uring the cessatiòn of ::ain-Êa]l, most o-f this
major fì.ooding subsidecl reasonably guickly to a leve.l- rvhich
enal¡Ied access to be taken by ordináry trucks and other vehicl-es
invol-ved j-n cl,eaning r.ip oper'ations. Minor -ftooding due to
blocked drains and sumps up to axle tevej- in many.áreas of
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Loì,,cr. IIr.r.tl- Cii:¡r ¿4¿ ar'ou-nd 'lLli:n-i-h.r,'it þ{i.l i.t.rL:Y Carii¡r resur-L Icci irr
m¿tny ccrlt-s beì.ng¡ t.r.rp¡'r:11 end acce!;s genc::i:a-L1y beti-rrc,i 1j-rnrted to
ce:i:'cairr aîeas.

Tn the Hutt Vall-ey, thc ntaj-n d,i.si':l..Lption rv;r-s to the arteri¿rI
ltcrc.d ¡rvrrj ra-i,1, -services ';¡hich ruri acljace¡.[, to L-he \ire -s'[er':l
Hil.-l-s f aul t scal:'p . T'he vor:st cli,srurpi--i-oi1 r','cJ.i in t l:re vi-cini-ty
of Cornj--skr Sjl..rr:et whci-.e the Kc;r:olcoro Stre¿iltt, rvì.th ¿rli.
crossi-ngs bl oclce.-1, f I ori¡ecl at cJep'tlr. do\,'n. Cc;i:yi:l-sh Sj L-r:'e et. cleposr'-'t"ing
t.orii:ies of Crebri-s or,/er S "ll.2 ' r;iasiring veh'ic.l.es au/ay an.ri then
wa.sl.ii-ng acr:oss Ihe ntain. Llutl- Va.ì tey :lari-L,lr;r1t tracks, retnovii:rg
bal-l-as1- and c1..rrilcrging cables -foi: signal-Li.r:rg equiprrcnt.

Tlr:-s .floodiir11 and cleposition- of ntaterj-ai resulted j.rL S ,H.2-
br:-Lng' clc¡secl a.t thj.s point froin 9 "00 a "ni" on l4onday urrti 1.

'I'ues<lary aftc-:i:'ir.oon airc.l the rai]ir.'ay con,:recIj-on bet'¡/ee-':r I'Je]l-j-n.q.t-oir
ancl i:he llutt Valley being cut fron aboutt.Lkre sanle t-jrite u:.:til
Uediresday a..f Iernoon. Fur'the-r n.r:t'tlt, in par:ti cu-lar at ther
jntelrqectir:n" of Dowse t)rjve be-Lor'"¡ 1-l.re Flaltngareikei Danl, ur-nrlerntlatlr.[hc iitoi:nianCa.j.e ovc'.bridge , nort]L of t4e11i-rrg¡ Biri;19r,:, ¿1- "clpCcC11'! s
C:leclt and cpposl..fe ¡;r'actì.cal11r sy.r'-l chanr.iel. doi¡in the !ii:stcrn
I-l:t]1s -E'au-l.t ic,a,rp, the roacl '1,'as r:i-ther set¡erefy fl oodeci an.ð/o'i'
bur.lLed ivit,h .sj-tt, gravel ancl trees to a cor'].s-Lder¿rble tiepth"
Th:is resu-Ltec1 in S,I1.2 beì.ngt cortpletely c-t.osecl until very
late on 'che ni.ght of 20 DecemDer a,r.d their o:rì ¡ pat'tiaì 1y operrcd'
over the next ti'¡o clays, urhile a ma-ssive clear.;,ng ope:i'¿rl:,Lon
va:ì mou.ut'¿d i.ry the l'liiljstry of \'Jork-s and Devel-opittent einl:1.oyLng;
ji;Ls'c ebor¿'a €ìvc:rry -iror:'t- end l-oa.c1er' an<l -l-arrgle ea::'th l-i.r.uJag: t.r'-rci<
iir the \re-ì-.Lirrgt.rn lìeg:j on. Tlle r:a.j-.1rr,'ay lj-n.e v¿.rs a-l-so clr;'l- ivt
tr¡ro pl,eices bctï,'c':('lrr Lori¡er Hutt ancl lvlel--r,itrg'by flr:od \'¡ateí'3
slui-ci-ng the b¿rl las;t a.\r1a)¡ 1;:om berlory the '[rac],.s " 1l]ij-s sucicletr
crrt tl ng o.f T'cad and ::a j.1 conm.rrn.j.catiolLs , pai:ti.cutarÌy otr }1,tncla"y
20tlT r:esu.ltecl .i,yt rnan,i Hi-rtt Va.ì-].ey peo¡rÌe '¡¡lLo rr¡orjc j.n \fcl Ij-ul.]tovr
beìirg stranrlecl i-llere e ither oveln-Lght or al- least lulLi-i- very
late on the 2OtÌ:.

In'ùtel-lì ington Ci-ty, tlLe S.H.1 rr¡as cut prac'Lica.11y aì1 iiai, a't
the llgaio Gor.c1e Ro¿rd jntersectiolr due to the inacleclaacy of
t1're bi:-idg1e anii char:ircl Io copc r¿.i []:r i-he .Êlor:¡ of tire I{aj':'har'a.'i'ha,ra
St:rc¡;.nr. Eisevhere in \/e-'l-l-ing¡ton City, -su:r-f ace-: f Ioodiirg occur:nec1
r'¡hich subsj-clecì l'easo:'.t¿lî¡.ly quiclcllr Fo-l-l.o'.'¡iniI the be.s.sation of
rain .and thc cle aring¡ o.0 minor bl-ccka51e'':s 

"

So;'ne col-l-;:.pses o"f ur:r-sui:por:ted roacì batIers' boi:h abc¡ve r:oarl
surfcìces ancj be.l-r:t:¡ roac-L -sur-Êaces occur:r'ecl. 'l'he Íìo-s'u -scrL'-c'li'-;1,y
cìisrr-:"pti-ve bci nç; tr'¡o 1a..rge s;J.-Lp-s lrhich occr¡-ri:e d .['T'oni l¡e].oi;¿
ther:noad ne,:t:'the top cl.Ê tire }{ga-i o Gorgc. T}iese have rc:sulieiL
iir the roacl bc-:-Lir-g lj.mited to one T.,ay at these pc:'-nt.s al:c1 r:"i-11

resul l.- in atl czJìelrs-Lve retaj-tr.j-irg vral.1 lra:v:ì-nç,¡ to i:e cc¡ns''L,.lrr.¡-cIed
to rei n:;1-ate thc road. Illl c:s1,þ6"-nc, s1ì-ppì ng occu--r':r'ed .0ro;ti
batte:r.s a.r,:ove the r.oacj ancl in batter: belor:¡ t.Ìre road sur-face"
]'[cr,¡,rç1rçv', i-l; is; not coT].:i.Lcit-:;'eo th¿t this s-ti ppì ng :-s arì]¡ $/orse
'tkia::r e-Lser:¡her:E: :Ln the ca't-chriten1:-s. Thi:,: ¡::nobJ-crn lras not. n'¡1-ed'op any o-f tiie rnajo:: a:e1.erj-¿-r.ì- rourtes t.'hc,:l:'e soritc evtrene-ly h.jgh
cut batte.rts \"/(ìl.e í:rble 1-o cope ,l¡rth m-ini.'r s1.i1rs ot1 thci.r faces,
rno:;I oi] tl'rc irt¿.tt:r:i¿rl- beì.rrg he-l.c'l on the'benc]tj-iT5J' I'fo-st cf t]te
vashctr,¡t-s or:cr-l:ci:.i.itg on ro¿ì.(is apFe¡:r r:o Jrave ber:n car-rseil by' c-l

CCrll.C(:l:.ttf¿{,-ion o-1 su:._face t,'aiet¡ iir;i-r..-o-ff r.r-r.r,li.n.g over tJre e-:c1gJe

o.Lt rri.Ld su:îf Ac,*r.,:; cii-re to t-he j ua,:le c;u¿lcJ¡ o.f' tltre sto:r;'n';¡¿ttc'i.
sr¡:i Ic'rr.:,: n c'-LtÌrei: '[h:ror.r¡;h T-.,1ocì<age or-' ji.:-st f :r'ont the 5þçr]r' rnarg'i'Ii1-t1cÌc:
o.f 'L J.tr: cr-\rerL t .
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Probtems rJ/ere experi-encecì in sc.¡ne nerv hil-ìsi-de aï'ea.ci rvhere
the roaC -su.rîf¿..ce imnrccìiately adj.iccnt'to the lcerb a.nd charmel
was scoure<1 to a depth greater '[han 3OOmrn in pr¿¡1s blr fast
movi ng stonnrr.¡.lte:: rushì ng dor:.¡n the kctrb ancl channel anC the
road surface irnrnediar;ely' acljacent .lire::eto. The excessive
watcl. havj-ng to be c¿irried by the-se charutels was to sonre degree
a resul-t of the high j-n'tensity rainjìall, brtt i-n some cases t
n.oi"nra..l_ Stormr','ater s'úap_s ir,,€.fÊ being overpassed by the fast
flor','irtg sl9i1.¡¡r¡,,¿t€f , or blocked, r'esuÌting in an ever incr'easing
vol-ume clol¡nstream.

Apart lront n:'-nor- unoermininçJ of the "rbutnents of t'1,,o briclges
on the mángar-a/,lhitemarrrs úa1ley Ro¿rd, no damage was su-ÊÞered

. b)r any i>r;bltc bridges as a result oJ? the -Êrocding. HorJ,'ever, in
nani¡ areas, priva,te bridges rvhich pr:clrred to have inaoequate
i'ratervays or insecure abutments r,'ere overcome and ei.ther v¡ashed
ar,ray or damaged. This resul-ted in acces.s 'to irLany Prîivate
properties bei.ng cut of Ê f or a perioda '

Local au.thorj-ties in the areas concerned, the l4inistry of
r,y'orlcs and De'ç'elopment arid lier'¡ Z,eala.nô" Railr;iays ïrere faced rr¡ith
a tnassive'[as]c of clearing many kilornetres of'road and raiJ- of
flood rr¡aters and flooci dcl-¡iris i-n an e-Êfort *co restore the rail.
anC roadJng systerns to ful.l- use" ily \iorkr'-ng 24 hour-s a. day
in sone cases in the early stages o al-1 .services \ver'e coitipietely
restored by Chr:istrnas E\¡e. /rs a result considel'a'ol-e credit
i-s di-re to both the -sta.ff ancì r¡orkrne:n. of titrese orgairi-sa.'[ion.s ancl
con'L:cactor-s, many of rr¡hol'n ,:¡orked long liours to ensure a m-Lnil;'Luir,
of disruption t.o the a.nticipated Cirristrias kroiitia5r i:raf"fic.

3,6 l-lf-fects on Services

3,6 .1 nreclr:Lçi_Ly

In the Hut'r- Val.1-ey, trrro general d:'-str,ibution sub-statiorrs r/ere
flooded and po'i.'er ï/as cl,rt in the Bel;lont area for rnost of
20 Decelnber. E1se,i,'her-e, three othe:n sul-rstations -servr-trg special
in.dustry,such as I'fal-1eab-ì-e Castings, r¡e:ne fl-oocied and. sj.l.tec1
up and sone aT'e still- rÌot -vet res'[o¡ed. Hovever, as fe.r as
the domestic consr)ners vere corrcerned, ail'por:rer was restored
to al-l areas by the evenii:g of 20 Decent'lter. Thus apart -Êroin
a six Lrour cut in the lSelmont area, tliet'e r/as no general cris-
ruption o-Ê the el-ectricity supply in thc Hutt Vafley.

fn \:Teltington, a similar -situation occul.'red. Three sub--stations
verc fl.ooded ancl approximately four Pol¡e-n poles brought dcln
by slilrs. There \/ere no rl¡itlespr:ea.d pcrr/er cu.ts and eny inter-
ruptions to poï/er were rei-nstated by the Evening of the 2Oth'

3,6.2 l'/ater

The Boardr s ol¡rr delivery nraj,n.s r'/ere rr-ndermined in three Pl-ace-s 'one at the E-splanade opposite Ocllints factory and also in the
Ngauranga Gorge behind the a.battoirs and in the Khaudal-l-ah
area. The urater'ntains rhoivever, rernaj-ned intact" '
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Ailte::' -Ê.l.o.irin.g cir¡er: tirer Pe Iirn€' Espl¿.,]:i.rcle, the -floroko:i:o 
St'-rcai-n

u.nde:r'i;ij-yreri the 5.1Oinrn (p-'l ir.rch) t)i:ongr:.'longo/trai'or:i .;r'a'[er.rnain
at Eire cdge o.[ '[ire :road. li]his re:;uLLecl in ¿¡. si;.b:;'idencc r:¡hich
b::okc, t,;¡o g:ibarLJ- t joi n.t s. 'llhe 62Ltnnt (p-q i.nch ) \í;r.i.nr-,-ì. rnain
on the HurIt ]ìoad r','a-s damagccl dur:ì-ng cltfve:ï'r; c-learing opGr¡rtion-s
on 22 J-rcccmber. Ilo¿ir'd staff \¡orl..ec-J- 1-hr.ougiioul 1:hat ni5litt tcr
restore the r,ra Ln.

'.L'be I{¿rj-wh".¡.i:atihor'a plunping station a.t. ttre S.H. i li¡¡ai o Gürgc: RoaC
irt'Lerser:'t:i.on r'¡as f,loocl.e<1 ari:c1 problem-s ï/ere exire::'ienceci .;¡-r-th
di:yì-ng out o-Ê -sr:¡.i"Lchboa¡lc'ls aircl tnotor's" ,A iîecentl)¡ ins1-;¡.1 -ìed
f-Loat--opera'te<ì cu-tou,t systcrn h"ir1 iti:'e'vcri'[ec] rn:ijor rJanagr: by
cutting poiver: to [Jre motors beFore ']'atcï' r'eac,--lreci thcnt, bur,'i:

¿ ¡4r.>to:rl r;¡hi.cb- h¿¡d been -par L l.j/ sr-rb;rLe:r:ged I ater o unf or-cuiLal-ell--yr,
burnt out a-ftez' .r:'i;Lt:-ni-:rg s;ai-:i-sf ¿rr:torily "Êor sc-:\¡eral hollÌ'-s 

"

In spi'te o-f tliese p.nol:1ein-s cor:lsumers \,/ere litt:l-e af'fec.[ec'l .

fn Loi'¡cr' llu-i.t thr: 'cjan.rst b-l-ockr/;1bu"-[rnenI on tkre ,,'/aterma-in c]':'os.si-ng
Speecllrt-., Streailr anc] .serv-i,nç1 the Bel-rnonI on the IJ'i-l f âr€;r ',I/Ð-S
-uncle-¡.rit,i:red a¡rd ,.'lelshcd a1.r.ra)¡ on the sc-ru't-h :;ide cf the -qtr'(:a-in, This
resul-'Led izr r'¿ater irei-ng cut to .t-l,is are¿ì froin al-rout 11 .Oíl on
l'4onday, ?,O Decetnoe.c ,.intj.1 ilelrair-s ver'.'.¡ effecl-ed i:estc::r-rrg ri,'ater'
o;r i'iecl.nescl.ry', 22- Decenber. In the nea.n'[-Lii',e, Lo'¡.¡er lllttt Ci ty
-srr.pp-ì -iec1 rc-s-i.cìent-.; v¡-i-tli ',:.'ater r'¡hera'e l:tecessary .Êilom. -üanke.r:'s.

Sicvera-"ì- iìlti\rate :;urpp1 ì.es of rr,'ater fr:olrr sinal-1. cl¿riiis ancf rvei-i:s
on hi-1--l-:;it1e stre¡:jn-s sr'::rving as yet urLre-lt-r-cul.atcd, areas (.tî

llelnoilt t,'ere tlamaged or ilestroyerl by t1'tc hi.gh -fl.o,j,'s. 1.n ii'tost
cases, ,t-'csiden.ts e-Êfe cted '[eltt¡rorar'¡r Lîcp¿j¡5 oÏ rej'nsta-i-titriilni': '

In the c1a.1'., .Êo,t.l"ci';'-irrgi ihe .:;t'orm, clr.trin..; tlie cleanup oPera'ii.on:;,
-sc:veraI ,¡¡a'te-r"i'nains r¿lngi-n-g -frr-'c¡rn 'l-kre llo¿r::ciTs c"'l.I 2.4" mai-tl on
thc S.iI. 2 'i.o 4,1 naiirs i-n S.toice::r I,¡a.l-.tey arr.cl th-rr:e q'uarrte:r dcnte:;ti.c:
ser:v:_q:s_c; 1r.re1.€ acciiJentatlV l¡:rol.:e::i by eai:r'[h,-ntov:inç; machiirerlr
clcaring street:., ¿inct ch¿¡n:tel"s of f l-ood cebris "

3 " 6 . 3 T'c-l enhoncj Se.ilv'i ce--c

PIos'[ pcople -Found telepl-rone colimunication j-nci:e¿r,"ingly d:LfJiicull:
Íron about !j.OO a."ii1" on 2-O Dece:nber:. Enciuir:i-e.s niacle to the
di-visi-onar eng--'neer o-f the Po5t of J-rice ircspc¡nsibl e f orthe
\iell-ingtoir/i]utt Va1ley ar'ea índj.cate that about 3O cablcs r/{lre
af-Êectecl bi,-slip-s ¿rn.d fIc''ocl:iv:q on th¿r'[ dcì]r ¿4¿ thc'.t 75 Per r:c-:nt
o-Ê these \'/€ìr.:e repa.J_::eci i:¡j.'thiyr 2 days.

Clf 'these cable fau.l-t.s on-l-y oir.e coufd be cotrs-i-d.ered'to have
bëen a rnajr:r .fl¿rult- ¿ritC tJrat- \/as a 3oOO J:a.:lr cab.l e liiCciirg
\/e11ìr:gtoir i+it.h l,c)i,r(:.r Hu.tt rvhich r:,¡a-s tlrolcen rr¡he l:e :Lt ru111j
a.clji;r.cent to the r'¿ij.l.,;¿a.y l-j.ire an.cl Sj.l'1.2- ovell the l(o::'olto:rc
S'Lream, Consiclerable deJ-ay-s r/el:'(:) e;<peLliencc:d iir repa:i-i:'inE
th-L-s cal¡le du.e 'to tìre -liact tlnat it 1.ry br-rr:ieci for' so 1ottg
anrl the o¡ren.ir:g o-f t-kre r"iiì,rray line a.;:td S.ll.:l toolc prececleirce
to repairs t-o i:elepiroire servi.clcs.

i{o [ìxcha.ngesi \t,rere al].Êec't-ecl tiy fl-ocd,i.nç"

;\pa:lt -Êroin cabl-e f¿'u.1.'t-s :L'i- ¿Ì.Dpeatî5-r 'ch¿lt the a.i:parc':nt c1i.s:i:uption
o-[ t-he tciephone ne'L-,,,'(iÍ']( ri¡asi a ,f.ircct .r'€i-(rll:1,'f of or,',.¡r1r:ad.i.r:q of
¡¡1i61]1¿¡.i-'iijt)s clr.l.c 't-cr Ioo ì:ta.n)/ peop:]-e mi.iì<j-rg t-oo rn;iiry ca-ì lsr foï' too
:l.ong i: 1.rer.ioiì. A:r. j.r:riedj-ate :r'cIi.ef .1-'rclrl Ih.Ls or¡er]-oa.iiing ìi.¡¿.s
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apparent fo-llor'¡i.ng ladio z'equests to rnenbers oÊ the public to
refr.'ain -frcn making unrÌecessary telephone cal-l-s and -for brevityin those .¡¡hich nere cons:Ldered abso.Ll,'rtely necessary,

tr-Êf ect on 'Stor.ecl Chemica]s and otlTer otent ial- Po-r-1'utants;

As a result of tlie severe -floodíng a n"r¡:nber o-Ê varehouses
in Lotaer Hl-¡.tt, Petone a.nd \/eltington had stock r,.',lter-danaged
ancl in sone cases r'¡ashed -from the warehouses, aird sonìe
hazardous chemical.s lvere af-Êected.

one stcre ccnta.ined pl-astic drums ojl high test hypc-chloricle
many,o-Ê l¡hich vere dar"nagecì and coilLaminated vith rvater during
tlie -Êlooding. H.T.H. being a porr"'erfut oxidi_si.ng agent ha.C
to be handieo very care-Êu1]y. Board staf-f a.rranged -Êor the
most dangerour.s dru-ns to be taken to cottlers industrial tip
r,'h-ere it t'¡as -t-irecl unde.r st-:ri-ctly controlleC conciitions. Some
rvhich r','¿r*s in not -such a,S,riigerous conditj-on r'¡as collecterl and
gj.rreir out to the l'Iurtt Corr.nty Council- to use in l'j-nehavetr for
d.isin-Êection plrJ,poses t:¡]rcre severs tu,êr.e ruptured. A vel:y
-s¡nal-l- afloullt of IJ.'r.H. \j,'as disposed of into tlre Hutt Rl'-r¡er
or the sea a'ù Fetoue because the conta.ii:er-s had reached e stage
rvhere they were about to eitl.r,,::: burst or ígnite,
The r'¡¿irehcuse cf Parl'- Davi-s, a. propri-etary drug manu-Êacturer
and. air i.inpor'ter r;¡as -01-oodecl aitd cons,icli€:1.abIe qnantitie-s of clrugs
\\¡ere ti¡ashecì o.'r.t onto the street. ilhe llealth Dep.rrtmen't- accepted
responsibi-t-ity fcr' the: renoval o.Ê these drugs after the event
as there 

":¡4.-s 
a dar:ger +;hat children could have picÌ<ed them up.

Els.et,'here in the regicn othei, chenricars, incJ-uciing cilre stu-Ê-Ês,
borj-c acici, lirlre anC a iu,'nl¡er o-f unlabel-led and uni.¡e:r'Eified
chemical.-s were l,'aslteo out onto the stz'eets and into stltear.rr.s.
All these .,!.'ere picÌ<ed up, saivaged if pos-sible or othen¡íse
disposeci o-î .safely at either the Sil-ver.streaTn or Cottt-ees tip.
several- servj-ce stations vere -Êlooded. Hoveverî, all vere
':trrecked for oj-l- and petrol l-eaks by Board staff and then by
icrritoriaI ]ocal authoz'itiesr Dangerol.r-_e Ç6efls Inspectolls.
'.l'hese dic'l not p.nove to l¡e a problem.
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3 . B Eålþç 1"1 :*Jg *'"',1-,!llgÏ:ç:s*.:jgüty,n"l ç + !.:s*:

Prol,¡.l.ens c.:i¡uscd Ì:V tire e ffc:cts of the storm led to tl'Le
clecla:¿'a'[.ic::. oJ] litni.ted Ci-r,i-L Ïlmez'gencies b]' lJPPer ]lu'[l
City, Lorr.'er iîu'tI Cì-t.y ai:'tì II¡¡tt Coun[y" Offers of
assisL,¡rr-Ice þi. Bca:¿'i1 s1:aÍ'-C \i/cìre ntade to the local authoritie.c
conce::ired, i:r;rt n¿r'tter-s a.l'fect-i"ng thc Boardt s ovtl oper¿'t'tiolr.s
\yere cc¡nti-nl'.eci on iì rrorln¿rI -se;:t'-Lce i¡asis it'i thc-: absertce
o-f a11y Iieqioir.a.l- Civ'Ì1 DerÍe:rcc Orgarr.ì.s;r'[ior." In 't-he ealrly
stages -sorne l-ocai author:'il-i-es ï/ei:í:lttlcr.T/ctïê cl-rJ probl-ents
arjé_ir:g j"n acljace::rt areas" As in t-he hartdl-i.ng ¡f afl)r
ernergency, l-it'i-.Le actioir c¡l:l be tøLrcn .frorn t.he Cent:eal.
Orgañi sai:j.on u,n'*j-1. accu.ra'Le j-nÍ'or;na'l.ion i-.; ¿--,r¡aj-ì-altl c fT'oir
tiré ¡,cl::ìpheT'}¡" .[n thi.'; reS]-)r:ìCt, i.kte Vallle r-lf racliO
teleplione equippecl. vehiclcs \ias l-lo11ile out stsci:gly"

po:: a 1- j-iire, tcl cphcire corn,-nuncj-¿rtion .¡,,as rLot ¿rvaila-'bl e
be'[i¡,'een iipper I]urü1. , Lo\'.'er lÌut i airci \,1e1ti¡¡r¡lon. ancl- r'¡ith
t-he S.lj..2 -i.mp¿rss¿rbl-e for -to:i:.ç1'pelri.od-s et .""','Êlii'J1'place-.s

"bett'¡ecn i{e:}1-inç,ri-on ¿rnd Uppeil .iIutt. .f'or reasi-,t-rr.-. of flor:cli-n.S¡
¿nd late:,-.. traÍ'fic cctlgestion, llacl.:Lri ::'entainecl the only nir.'arts
r'¡hereby \,/el-1ií.g'i.on basecl st.¿r-01' couÌd com;nu:r.ica,'[e vi.tLl Ibc¡s:e
:L:: th<: i:[u.[t Valtey. i?ai-¿]-ts in tcL-ephc,'ne c¿',ll-l-es in ì,'/e.l -l :in.gtotr
af-flecting :;eirior sIaff ac]iLcd t-c pl'ob-l-ettts olrt.c-r.r.1e rr¡orlc:ì.iiei
bour-c. Overl-oading of ou[-.;j-cie trl'.n]<s aL thr: Vlelliriglç111 Cit-y
o.1l.f.i-ce brr-il-cl.ing rncein'[. long cle.1ays in m;rkirr¡r i..ell.ephotte c¡r].1.s

-flr,oin t-Li;.I of L'-Lcer. Teì eirhone conta.c i- wi'11r \/ei,,l-Li-ngton C-i.t]¡
Sc:r.r¡-ì.ce .lìc:;ervcl-i-l-.s r:eru¡linecl in al--i- Ll.r"c cnc ca:'ie horie'i¡e-r'"
'Ihe fa.ci. 1-ir.,:..t Í1OSi of the Iloa.r'<Jr-s \'7eL1jil.5-¡ton based radicr
equipp,err-l vehicl.q-:..j are ope-i:':rtecl -ch:ncugl:' ti'ie l/r-'igh1-s IIj.l-1,
::epeãtcr s'i-a't.i.on an<l those ba.sctct -Ln i-he i-lutt Va1l ey .Lh::c;ugh

tilä î,.{t. Cl-inj-e s.[at.ion, r.'e¡u.ì-te<1 j-n s;clttê .]- jrnj-i¿-r'tiolts to
communic¿l-ion, but ¿ì suffj-cjer¡t nu¡nber have drta.L channcl.
f acil.itie:; to enable con't-ac'r to be rnaint ai-lr,ed.

Coilnercial r'acli.cl sta.tíons r:endered a rnost vaÌua.bl-e servace
i.n br.oacicc-,:iti-n.SJ- -s:i-¡y::rificanl; ne\i/st and ,for those rvith Port¿D-ì.e
rarli.osF a reasOnable pì-cture o-f the ri¡hol-e situatiotl. t','as;

possibler ¡

A .furthe:l soul..cje o-Ê :i.dforination carnef:lom staJlf reaclì.ng rac1io
tireSSagie-s beLr¡er:rl .¡ehjc1-es opera'ii.il.g othei: services, and j-n
c)l1e cã.se llrotn i-he use o-0 a ira.i':si.stor Radio equì-ppecl ':¿j-th a
VIjF baruci r'.'ith ri¡llich many servi-ce s such as Traffic at'¡.d. Poli-ce
can be mo:r'ti-toti'ed.

As it hetp¡:errecl, :Lnstattces of clamaige .LO l¡ater su.pply jnstal-
-l-atiotr.s i:bsu1ti.n.g f:roin the storrn 1.','ere f eii¡. The m¿ij.u p::<.rbJ-e;n

is clea-ring .ir:Lth d:.na,ge in \vel-l ingt-on C.!ty' ,:¡as :rlaitl roads;
1;.1-ocl<ei ,,,i1.}t 'ùraf.t.ì.c r','hicir in -so;ire CaSes pilevented sen¡i-ce
vehic.l es yr':aclring the .site o.f Lhe clatn;Lgc , T-a the Flutt tia.l-l eY

floc-ril:i.n-g ¿iirc1 Cetri:is on roac]s ï.;as tlie na-tn li.rnit.inç¡ -facto-r'
in -se:r'v.i-ce vchi-cl-e nit)venient .
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The tremendous iinportance of the norrnal Post O-f fiee operatecl
Ratlio Tel.elrhone Service r'¡as .rmply borne ouLt during tire
ernergency. ccrurercial radio stations rendered a t¡aru.able
in-.,lormation service. This meanq o.Ê prese:rting a-n a_ccurate
overall pictule to service pe?sc;tnel a-f fected r âs r¡ell
as the public should be exploited to the -t'..rt.l- and means of
lceeping at l.east one sta,tion operating jn an energency
such a-s a severe earthqu-alce to -supply accul.a.te gener.al
information rnurst have 

-high prrority.-

Krrovrleclge of r'¡hich roads a-re ava.il-airle to ser.¡ice vehicfes
is essential, and it may be necessaiy -F.o:: cert¿rin vital
or'ganisations to have elnergency access 'Lo a Tr.af-Êic Depart-
ment channel set up Êor thre pul:pose.

I{OTB: The above cc.l'nments rela.te only
Board staff and do not purport
De-fence operretions a.s a vhol..e.

-to
to

exper'iences o-Ê

ccver the Civ:l]

4. ECCI{O}ÍIC T},fPACf OIi THE STORI,Í

,i .'i $eæg¿-!e sg$pligg å lltg_s aLo*g"

The storn causeo ri'idespreacl da:nage to pr,o¡ter,ty ancl clis.-
ruption o-f coninunj-cations, giving rise to a cumul_ative
breakdorvvr in the economic rcunctioi:.ing o-f the region drrrirr.g
the storm, aird a diversion of prc)ductive effort into clean
up aird repair rr,'ork after the storrti. Attenpts rrere maoe by
householders, coirunercial -Êirms a-nrl roading and oiher servicing
authorities to minilnise damage arrd disz'uptj-on but the rnagnitr-rde
o-Ê the -Êl-ooC florvs overl,'he1rr.ed tiiese ef-Êo:rr,s. The raii service:
r/as put clut o"f actior., and a.lthor.rgh alternati';e public
transport seruices ï/ere provided r,¡here p.ossible, aany people
ï/ere cut off .,-Ôrom home or v¡ork foll-or¡¡i-ng the complc:+;e severing
o-Ê the main routes o-Ê the tiransportal.ion iretr¡¡ork.

The economic costs of the storrn are onl-y par.t of 'che costs.
They exclude any accouirting o.Ê the str.ain, worry, incon-
venience, unsightly danage and envj-rorynenl-al- disruption
caused by the storm. There rr¡as also one l:-fe l_ost a_s a.

direct resuit o-f the storm. The total economic cost is,
horyever, much more than the direct da,nage to property ar:d
extra servicing cost-s. The breakdoiyn o-f the commu.nications
systein, the diversion of effort into cl-eaning up a.nd ,:epair
and the closing dovn of operations and the inabiJ.ity to
undertake v¡orl< until darnaged, machinery a.nd equii::nent j.s
repaired or reptaced, all give r¡l-se to l-ost production. The
repair and repl-acei'nent of damaged property implies a diversion
o-Ê gocds and -services, that r'¡c;utd otherv.'i-se h;rve been ar¡aif abl e
for other uses, into returiring tire l/ellirrgton t?egi_on to it_s
condition prior to the storn. The da,nage caused by the stornr



4'.s

thr-ls has ,;¡icle-.;prearl ancl lottger tenn econoniic j-nliì¿s15 through
'Eire economy bec¡ruse o-F thes<¡ lin'lcage e.Ffe:cts"

4.2 i*å
T'he cìirect fj-yrancial cost of storm darnagr:¡ â-s far as coulr1
Ï-re cletennined Jlrom pre-sent estinLa.tesr Ís given ir,. the
.l¿rbl.e bel.ol¡,

!3rffi
T'fJL-r re-sp orrs i_b j_1 ity
FJducatiorr f acii-ities - C. f .11 .

$-(rr"sl*Ji9:)"
oqa:, -/

6qn
J\J

ni nor

Health f aci-tit ies-

Flousing Cor'polation
Ot-her Gol¿r-:::'-nrnent Department s
Locar Authoritie-s (maÌ.nty Parhs and Reserves)

ffi
P¡iv¿i*ce Insurance cover

- Tlte Ttlsr-:-rance Council
collected a rough
total o.f $i.Ot4.'Ir:taf
-Êigure unki:ror'¡n butt
expected to be hlgher. t'OOO +

llarthquake atld \n/ar Darnages CoLltrn:is-sion

irlood darn;ige" claim-s at 18,1.76 348 t
62 cla:j-ms; :ìSSêsse cl at $3,O17 rOOC
l,andsliir C,antage cl.airns at 18.1 ,76 8'l t
1B claiins: a.ssessed at $6BrOOO. By
20.1 .76 ¿itrout 5OO cfaj.ms, tot-a1 probably

High School-s
Primary and Ïv:'ter-"
rnedi¡rte School.s

- llospital Boarcl
Othcrs

arouncl $1O "Ol'f '
Unin.:;ured-

To'EaI claj,rns on aicl fund are near'ly
$1.ot4" This e>lcludes most darnage to
gardens etc. r:¡hich could do'.¿bl-e this figure.

PssÈsgi-glgrLlçS:

100
300

ü

10
t¿

359

IOrOOO

i,O0O r-

491
798
100

410
429

tì ')/¿

P.r-1.!9

Road i.ng

Railr'3yg

Post O-ff i ce
Electrj-ci.ty

1,ocal ;\u[horiti es' and Regional l/ate::

- Sta'Le hl'-ghrvays
Local A'.r'[hority rciads

- Ctean up an.i rel.¡air
Alternative transport
(very approxi'-nr.ate
estirnate )

- hIZED .service*s
Loca.l clistri.bution
services

- Removal of btockages
Channel cJ ea.r'irr.g atr.d
L:es t or¿rt i.on

20
35

Board
Loca1 autho:lity

EJL?: gg$C_y iq_e.t yr_cj e_s,

CÍ.u'r'-l De-fclr.ce(emc.r5;ency aid anc) clean l'-P)
Others ( nct:i.ce, Tra.€ fìic , F i:le , Aritbulance )

* rrot availablc at tr'-rne of
r'¡ritina' reDort.

5eT'V ]. CeS

TO1I]1\L E STÏi'.TA1.'DD
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4.3 gg,:l--**1*:ipg

The fun<lì-ng o-f :'epair ancr repl-acement costs depencls on
the ievel- and type of insur'¿,.nce ancì the contr'ol.1ing
authority. Da;nage to Gcver,rrnent property an,1 ol-lier' aqsets
is covered b¡r the particurlar department or l-ocal- ciuthori-ty
responsible, and extra ser'vicing costs must be carried by
the respective authorities. For da:nage to private property
irsurance companie-s cover a7.l floo'-1 clamage co-s'ts up to
the limit cf v¡ater damage co\,/er prorricled in tlie pal.rticular
policy. The llartl,cluake and \dar Danages Cornmj.ssion (n and
IÐC) pa.ys out on damage not covered by the insurance cr:npani.es
up to the totai insurair.ce lie-biiity (norinally a -Êi-re rislc
cover.). The E and \,IDC al-co peys -for l-andsl.ip damage tc
houses. 'Ihe u.n.insured and unirtsurable cl.Lmage r,ru-st be caruied
by the proPertlr o\t/ners.

All economic f oss -Êrom l-o-qt T\¡ages or lost productl on must
be carried by the individu-al-s ancl firms ccncei:ned. The
time spent by people cleanii:g r.rp their hou-ses ano i.lardens
may j-nvol-ve a l.oss o-f lrage.s due to -time talcen off rvorlc or
a loss of leisure tir.re. the econ.omic gain firms vouid have
been able to malce throngh the evalue addedt by tkreir
produc'i:ion or servj-cing e-Êforts if the storm haC not occurred
is generally ar'1. unrecoverable l-oss.

The loss covered by insu-rîance or by Goverment a5¡encies
i.s al'u.'ays le-ss than the direct -Êin¿nci¿rl- lo*çs incurrecl as
a result o-Ê the storm, and this oirect financial- l-o-ss is
-Less than the total ecorromic l-oss rr¡hi.cLr affects al1 persons
in a particular connercial chaj-n of operatior:s anC ultimately
the l'Iat j-onal ecoïr.oiny.

The prevention of storn darnage involves a cost sharing br-rt
a di-ffer.ent sharì.ng to that arising frorn storm rlarnage. The
primary responsibility -Êor ensnring that subdir.¡ision pl-a::rs
and the siting of buildings take proper con-cideratíon of
d.rainage and flocd routirrg l-ies v¡ith local authorities.
This pJ-aruting may or may not increase the devetopment costs
incurred. by private developers or publj-c de',¡elopment
agencies. Rernediai measures designed t:o reduce an existing
flooding problem ma.y attract a central government subsidy.
The sha.re o-Ê the cost that must be rai:,ed by the local-ity
affected by the rel¡ediaf measure may b= obtaj.ned through
locat authority rates or agreed shar'es if agreement can be
reached on a suitabl.e divisi.on of co:;ts" tr/ithout suctr. agreement the local- share can be raised through a special
rate br-lt this rate mr¡.-st be based on a classification
according to bene-Êit cal-culatec1 j-n tems of the degree to
rvhich the -Êlooding potential is reduced, un1ess the i,'ieliing-
ton Regional i,,iater Board agrees to contribute on a regional
basis.

f.f remedial measures are carried, out to reduce flocding
and the l-ocal share is obtaiired from a classified rating,
the people a-Ê-fected by -Êlooding ratl'rer than those respons-
ibre -Êor it may be carrying the cost. Thr'-s is especially
so if the -ftood prob-rern has been grea.t1.y aggravated by

, urbanisa"¡ion -turther up the catchnent. The f lood prevention
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mea-9u:ces are, tlic:'r., in rell.i1..¡ nca.sÌ.r.iîes :lequj-:rcd lc,r
'lhc prcpet' dis:p',:s;,i1 of stol:irt";I¿tter or":i.gi-nat.-ì-ng froiit 'thc-:

up -s i:re.lrir ì,mpi:ovecì- s-; ec'l- i c.tts .

'I¡e sul,''r:idi' a5sistalâce for É'l-ooj prc;vc¡:It j-on mca,qu..r-'e ':r iÛ
u.rL-rair- iìl'c-âs j--s l-c:ss t-han f o;l -.;Írnil.ai:' I:ie,:iSì.ìre :; i n :lur¿r.1.
alreas. TL'he d;unagr-t :;u:;taineil j it nu:na-t ¿ìl:eas i-.i rna)nly
ruitinsu::able losses - -Êence cla.inage , s'bocl< and croP l.os-.i(::i
e'tc. In lt.t'Tran ¿llîrlas a l-a-rgc propor''[j.on crf t]ic ,lamage
is norm¿,r1.J.y ç61r¿r:,ec[ 'by i:tsu:ni-ince but the Earthclual<e ancl
\/ar Da.maEes Corn,*nj.s,si.c)T1 o.f t€Ìi:t ca-rr-i,es; ¿i Iof cr{l tLle covelt.
Thi:: is possibly dlie to f:'-l:n-s taking ou.[ l,¡atcr Ca.rnage
cover oilr-t.v up to a l€rv(:i tliel¡ feel- /l.eces-9ary i-cl co\¡e:r
clarnage í-'ron eveir-[,s -not c1a-s-.:cd as ¡ c>ltl:aof'di-na-r'ye ¿rt1c1r

t.he¡:efcre n-r¡t eJ-ig¡Ì.I-i1e -Êor: Ilarthcllral<e aÌ1d \,jar Darn"ig;t,:::;
Cori'uiri-s s;ioi:l cov'elr. Cen1.ra.l. gover.':t'une::iI has there'by accept.r-:c]
liaÌ:i1-ltv for a ni;rjor: proportion o.f rier;nage .sus;tai.::lerl i-ri'
uilban al:cag, ,l¿hi-'le plcrricliilg g.t'ea-Let' ¿.ssistauce .ilor -f.Loc.,o
prevention in ru::al. areas

The grr::ate:r: sr";rbsicly assi-:;tance -in rura1 are¿ìs js lia.'';rid
pa:ntly on the desi.r,e to -sti.nLulate agric',i3 Eural p::oduct,Lotî',
the subs;icly bei-ng a. ne¿ìi:r.-c of providing i::.¡estntent fj,n¿r:.':ce
to the agilicr-ll.tl:..ra.r- sect-o:r. 'ih,e ì-:Trportau.ce o.Ê agrici:.lIu'Ll:a.L
pr-.oduct'i.on íto:l expo:rt e.l"n:Lnç¡s rniìar1-ei inve -.;tnc-:ttts i;r tlii-s
sector have su.bs-[ait't j ar-t- r¿-r]iL:i.-í:'j-c,i'[ion:; l-h:noug]:icut 'che

€:rcot'r.Dr1ly j-ur-s'ti-f'¡rì-riE i.n."resttne;rt ai-d. I,'.l.ood cJantagc r'-rr u:cbarl.
at'eas can, ltoi,'cve:c¡ kràvc silitil-ar: <1ctr:i.nental. effcct.s o'n
economic p:lodur.ci- j oil" Dana5Je solel-y cc'rLÊ i-nc,i 'to z'esicJ::tt'i-i-¿iÌ
areas -sti:Ì l. dir'el'tl-1¡ af.Êeci:s the 'i-ot;l1 eccrilornic ir¡e1.1."-bei-ng
of i:he n.it-ion t-,y' C,.ive;ltin.g goods a.n.d ser'l¡ice-s jn.+-o th.Ls
a:rea to i.,l-:ctiJiy tÌle iia,rna.EJc ani tl:rus ri'ith<1r¿rvling t.ttern frcni
otirer uses.

\'i.t'ien ther'e i.-s r:¿i.des¡:r'ca.c1 damager ðs in tiris storin, the
sr.l.dden iitcrease in cìel'ltan.J fo.r goocl:; a.ird servi-ces' .requ-i-r't:c1
for reccrtstru.ctj-on c¿:n arlcl sig:rj ficantì-y to inji¿rt-ii;rr¿:::y
pressl?iîc-js " Tl'ris is esuecially so ill thcle a.re dif-Êj-cr:l;- ies
ir.r. recl¡.:.r-:ing expencl:i'Lu-re j.rr other altea.s t-o clir,'ert- purc-Ìrar;ing
po!.¿er itf i.c> the a.r(ì¿ì. Relnedi.a-l- and prevent-io:: actÍvi,t:le:s
carr l>e .sp:nê¿Ìcl ovcr t1ne ar.rd proper:i-y huclgetc-:d for" The l-e:rs
tl'ie clamage c;:us;r:cl by unpreclict-able ltatutral eveni::: '¡¡j-tir
exceptioiial Sattagle uo.i:elti-a..1, the 1e-ss rreecl 'lhc-:i:'e j-s tc
fj.nd la:rge arnolrnlsi o-î tnorLey c¡rickty"

Tliere j.s thu:; a sl.::ottg case.îor the j-nr-rrea-se in the r:ate'o-Ê
Soj-tcon lju'o-s-i,clies iir the u"rb¿rn area a.:r, 1o-sses in t]lj-s sJ).1ere
can'oe o.f rivâla g-reater nomerrt to ti'le Natjonaf econoÌx.y th¿ru
rlaraage in 'LÌ-Le .r'i¡.ilal. sec:tor.
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5. EXTIINT OII SLTPPT}TG

The s'borm ca.used e;<tensr'-ve slippÍng, more correctl_y described
as mud fl-ov¡s, and collapses ot' mud banks in urban areas. The
area a-f-Êected stretched from lia¡'rard.s in the nÒrth-we_st alongthe rt¡atershed r'¡est of Belmont, through }Ier,.'lairdq to the north
o-Ê Johnsonvilte, west o-Ê Ngaio to t4akara, to Karo"i \de_st, \{ilton,
tr'/adestorzn, to 600 rrietres rrorth o-Ê pt. Flovard, to Twhai Trig o11the Eastern FIU-tt Hilt-s just rr¡est o-f the l,'ater_shed o_f th.e
Easterrr Hutt va1]ey, behind Naenae to vingate, across stokesValleyo Upper Pinehaven, nriddl-e o.f the 8.1-ue Mcurrtain RoaC, an<1to the side riclge north o-î the rif Ie range. There \!'ere no slips
on the \'/al-lacevill-e Road side but some oòcurrecl cn. the ea-st
side o-f the Mairgaroa Range. 'rhere \vere none from there to
Narrori' I'leck on the \'./hitemants Va1ley Road but again, a conside:nable
arnount of sIipping occr-i::red abou-t 4oo netres to the n¡est cf
High i{isty. The peaks of damage occr;rued.at p.lnehaven and
stolces val-ley at the mid poin.t on the ridge v¿here there l¡a.s a
clensitlr of about 180 slips in 9 square ì<ilcnet:res, Belmont rvith
2.9o slips in I square kil.ometres áird at Karori l¡here about
30 slips occurred j-vt 2 sqna.re kir.ometres. These areas o.Ê highdensrty natural slope llcre separated by alîeas otherrr,.'ise ratñer.
simij-¡-rr ivith nuch less damage.

Fron tire aerial photographs produced by the Board, Ì\,trr. T. Gl.ant.*Taylor" District Geolcgist of the lrI.Z" Geological su-rvey, has
plocluced a map siror;¡i:rg the number of nr.ud -Êlows as he pr,ôiers
to cal-l thern per.squ.are kilometre over the af.fected area, (see
{ap 5"1 attached). Iutn. Grant-Taylor has arso supplieci the
fol-l-or'¡ing coi¡rnent ¡ -

rrThe debri_s that moved in the _forrn o_f mud _Êlor¡¡s af-fectedcolluvium and loess. Rocl< fal1s and slunp occurred oillyin the -Êormal sense -€ron modif ied slopes " This event
has produced effects on the landscape tha.t appeart-o besimilar to features nor,/ cornpretery vegetated.- Ancient
scars witir the sa-Tne outlj-ne are vj-sible in gra_s-sed areas.
TÌrese show different degrees of rounding suggesting :severalgenerations of similar events.

The pattern o-Ê cìistribution of the sources of the mr-ld -Êlorvsnot only du,ring this stornt but also -Êrorn past events in¿icatesthat on natura.i sropes the sediments at greatest rislc arepoorly consolidated l.oess and col-l'ur¡iuin on slopes tha.t
may be' as flat as 20 degrees, and are sited i-n- pre-existing
holl-oivs. These hollorvs f orm part of the headr:¡aters o-f
streams so that the debris -8rom the mudflolys iri the rural-setting vas conf ined eirtirely to iclen'tifiabl-e ¡¡ate::courses.

The col-lapses that led to the mr-ld fl-o¡:,'s occur::ed only a_fter a
considerabl-e -degree of saturation o-Ê rather pooriy pêrmeabte
sedinents had been reached and the r¿ater content iva-s obviously
su-ch that the debris fl-o,;¡ed lilce a liquid rather thair theconventional s1ip. In the urban sett-ing ¡rodi-Êication of thelanoscape had produced rnany unstabl-e -Êacés rvith urrsuppcrted
incoherelrt sediments at the top at batter angles oft-eir
unduly steep even for rocl< ancl exces.sively stee*p for

l
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the incoherent cover.

The rvidesp::ead topogr'apiric nodi,Êi-cations alterecl the
draina.ge i>attern ayr<l obstructed high -Êtood spillrrralis
on i'¡hi.ch there \'/ere cul-ver:ts r'.¡hich becante blockecl v¡ith
dejrrisc causing cverÊl.cr.vs into steep roadvay5l' many
ivith nnprotected verges¡ 'vhich r.rere conseqliently tleepiy
erodecL ¿ìnd shed rvater and debris in quite u-rueatural
route.s 'l¡hich -further aggravated damage. rr

The 1{.2. Geo1.ogical. Srrrvey are preparing a detaiied reJrort on
the slips n'h:'-ch shou.lcl be availabie in the near -Êutr-rïe.

The nurribers of -slips or mud -Êlcws shorrn on Map No" 5.1 are
essenLially those occurring in the rura-L area except in a
-Ëer,v cases nrarked bv asterislcs rr¿here slips modified by sub-
divisional activity ha.ve been incl-uded. V/hen the ::ain-Êal1
patterti.s a.re exanir:ed together r:¡ith the j-ncidence o-Ê slips
it is seeil that s-t-ips are ilçst -frequen't in the zone-s of contirrued
hish rainfail fron r¿hich it irnllght reasonably be oeduced that
grcund conoitions a.nd gr:ournd cover vere less i-mportant -factors.
Th:-s point req'"rires -Êur,ther detailed examination r'¡hich i'i is
hopeci th.e Gr:oicgical Survey rzill be abl-e to malce, bri'L :l--Ê it
is sor a de<ìu.ction ,¡,'hicÌr nigh'i: be made j.s 'Lhat the rainfail
in. the Peimont/Ìct¡narrdal-e area rr¡here the -slips vere g::eate:t
in nr.anber, rni5¡ht liave recej.vecl a higher rainfal--i- than the rain*
fal-1 cii.rgrarns incU.caie. The raj-n-Êa.l.i diagz'ares, hoirever, are
basecl purel-1.'on::a-,infaL-i- c1a-ta and are the nost accurrate that
can be produced. -î::,om Lhe rainfafl intensity data l¡hich is avaii-
able c
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UnLi.-t. the fo:crn¿ii..i.on olr '[he \rre.]-1-ini-JIoit lìeg:ì-r:na-L W¿Lter lìoard,
ïespoÌls j.bil i-iy f or t-hr: control- of .i¡atct'cr)u.rse s j.n the \','e1.1--i-itgton
Re gion ,;ias clii¡-ided. anong [he ].ocal. te:i:ri'Lo.nia-l authorj.'tie-';, '[]re
ì,.i¿rirar'¡atu C¿r.'Ech;ncn'[ ]loarä, -ilre LIutt ]Livcl' Boa::cl ancl la*;L,crly '[he
1'orirua S'ti:'eam I'fanagerncnt Cr;nLrnit teLì .

On its establ-isirinentu the Rca-rlcl took over res.oonsibility .r'or
inaintena.nce of^ cer,1-aj-n -rivcrs ancL st:îea¡n.s vh-i-ch by a:cratrgemcr:t
r,,.ith l-oca.l terr.ito:::L;il. a.uIhcl:c-iti-es hacl pi:e-'rior¡siy been accepted
by the l"lanar'¡a'tu Ca1-chrrtent lloa:'.'d and 'th.e IIuEi- lì.iver t3oard.
¡\pa:l1- fronr the ll';rtt liir¡er ancì the I/a:',kan¿re L{ive::, '[hese ''1i\¡ere:.*

Tlie \/aj-t.'he[Ìr St?ea.ntrfron the nouth to the end o-f
t¡/a.clditi.9ton Street .

Blì-aclc üreel..,fo-n 'r¡hi.c?r the Bo;:.::cl Pays Lo¡'¡er' Ìiutt C.ì.1:y
tl.l.nee qi;rartei:s of th-e cost of rncrirlten.ìt:Lce. 1,1¿rj-ntenaifce
ryot,k is br:i.n.c_¡ r,rnde::'t¿¡.ken by Lor:;ell Hutt City.

Stol<es \,ral1ey S [::ea;"n, from t]re mcuth '[o the c,:n.f "ì.uence
,vith Tavhai.,S tre"'¡.n.

\'/ainleha S.[r:e;.rn r l,/a-ilt at'].ae .

S11bse qiìef¡t1-;i, l-?ie Ro"-ii'td- 'x re q-ircst ass-u'-,leC the -Êu.tr.ction o.f 'che

For.i:ruia. S[-ri':eln T'Íana¡ic:nent Corruiti-['tee a¡.c'Ì. a5¡:reed i.o coutj.r:ue i:o
ci,in-l.oy ?) Lìcr:r:{,uì-Eaf¡.t -t-o report or'r. a f -i.or¡d cortttr:-L scktcrne i)ol' 'Lhe

i-or:'i::i¡.a. .li t. T'e¡;inl,

,J,lte int<':irt j-rrn of tjle [,()il Coì1.-se::.vatj.on ancl Riv(i]lr:s Contrc.l. /rct
19/¡10 ailthou,ih it j.s j:t.o't.sPecj,Lfi.c:a.1.ïy.'to sta.tec1, -L.s 1.l'lat
C:r;chl;ictrt Brr.r:rdS shoi,t-.J-rl coyrEy.'o.L \'.'¿ìt-e:i'.'c:ou--r'Se:l j.n l"Lt:.'a1 ¿ì-T'(ì;j -11 t
l:urt 'tha-[ ì)o'i¡ers to ccr:.Ir:o] ,¡ial.cl:.iloLLl'se5"-i.n lrrì¡al1 a.r'eas li1ay br.:

cle-1e5,¡.:.tcd '[,¡ 'l-ocal terrj-tori¡r.l- ¡;u,Lt]ior.L'tie'; " \{hrl.e these -l-ccal.
al;[]ró.rit:'-e:: do krave povers r.tndei: the Pli.inicipal. Coilporation.s Ar:t
'i î56 anrl iþt-: Lancl Draivr.ige Acì.: 1908, the-Lr'd"e1.ergatec1 ¡rsr¡'6¡1'-',
,i,'t-,-r,ll-c'l bc: a. t j-t tÌe çicl:ci: r,lTIrJe'':r. tlic.: Soi-l Cjoirserr¡¿l'i- ir;n ancl 1.1-i-vei':l
["]cilLi.:c;-L Alii: . Discus:,;i-ori-s ]rar¡e 1-e..lcen plt¿r:e Cr;l:ni.irg the pars't- j¡c¡1r
ì:r t,¡,.eeljlt- Bo¿:,r<1 Cf:-f i-ccr:l-: air.cl tJrosc: of locaI ter:l:i L.orj-a1 ar"tl-lro¡r-lies
;¡i'l.h a. viei/ tc; ile Ie.r;a:-ri-.r'-ng ,;;hic:h r,¡atertL-oLLr'ses ::]tou.-l-ci be acln i nisl-er'elcJ
,;¡ho-l--'l-), by l-oc¡¡J- colrnr:i.l-s ¿ri¡.cl ,,r¡l'iLc¡r:;hc;lt-L<1 be aclin:Ln-i-stercrì. l-..y 1-!.e

ùO,,r:îcj.-" ll h j-s tr;r.[t¡:l lLas no't br:eir CO]';lPlcte.iy r.'c-sr¡1r¡eci aS J¡e F- ¡ind
-ì-lr:i--r.1. tCr^i:'i-i-if::iaI al,rEilc;:t'i'[:i-cll; ]r;iye CO::r[-inUL<,:c-l i-O actnin:.S'te-n
,',i,, i.(:.fCOLlitSe 3 ',,'i-'[hi-:ti thei.f bCU-;'I('i,':::i-i:S ';.,:-'1..]i Lhe eXCep l-iOifS i j--ç ted
,t.l)¡.,,r,1, l[t: r.lllsl bc 11Ê¿:ìIj.:;ed. i,lt¿r[ ,"¡i't-:i.-J e 'i'lte.: ]¡oa.:ccì- nay cleJ-eg;rt-e-'

.l-i-s ji-Lncti-cn:o it s'L:i-,Ll- re'tajlls;;Lr'I cr/erê..1-l- --'lesPot:\::;ibiJ-j.tr'.

ACi::l:Lnis L::';t L.i or-r. <¡-i r¡a.tc;:courses -iilc.l-l;tt1e.s Ihe .fo11o';¡ing' rrat.Ue-rs:

(.) ir¡rp.rov:.1. r:.il .¡,,aterl¡ay r-liinens j oi-r.s r-l.r'Irlei: br::tdges air.cl o.l-''

¿ii"ù/' flece':ì!,i;-ì..t'lv ba.yr'lc ilf'o'tec (. j-on' r.:'l-,S1-l-'ea:n or dl)'vnS L:r'e¿l¡l

of 1-irc .-s'i-:lr-r c-: LLr?e

( b ) Alrintct,,¡a l- of ci.rl rcr L

ot.r. i-.1 c t '- i-:r'u,,::ì. r,ì..n í-) oÏ'
ì-l-ii: r:i-i,l VO:: l-,

diincns-i.cn:; i;Lì1cl zLny i-nlet or
pr.(.ì f ect.l-on r::or'k c¡":isoci-atct<1 r:l"i-th
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( c) Il¡isuring that the rvaten'¡ay is kept clear ancl tha-r
r:r-ibbish and other material. i_s-renì.or/ecI f.r.o:n both ,

the banlcs o-f the stream and -Ê:co¡n any bridge or stnrcti,.,re
crossing the stream.

(d) De"rli.ng rvith erosion. This invol'r¡es a.dvi-sing an
oir¡ner vhat he may do to correc't erosion. Any r'¡orl<
authori-sed must not a-Ê.fect the rvater\rra)¡ or cause any
cleleterious Co'vnstream or upstream e-f-Êects 

"

(e) Or,gani-si.irg schelnes to prevent fl-ooding rvhere rvarranted,
by improvemenLs to the vatercourse.

(f) Ensuz'ing tirat buildíngs are not buj-It on sites subject
to flooding caused by storms o-f predeternj-ned intens-
ity.

(g) Pre'venting planting r¡hich rvould redu.ce the efficien,cy
o-Ê. the vatercoj:ilse "

(h) P::eventing re:tioval of vegetaticn u¡hich might -Lead to
erosion..

The -Êina.ncia.L :respoirsjbi-l!-ty fcr keeping streams clear lies r¡¡ith
the property oìiil'r.er, un]ess the -l-ocal authority relieves hirn o-Ê

that responsì.bi.tity b_u" special ag:'eernent.

The:'e is provision uncler the 1959 Aniendment to the Soj.t Conserva-
tioir and Rive;rs Control Act for action to be taken vith the
authority o-f the Soil Conservation and Rj-vers Control- Council
to preven'E act:'-on-ç'ç,'hich are iiì<e1y to cau.se lanclslip or depos1is
in r'¡atercourses r,'here these effects can be f oreseen.

Actic¡ns taken in upper catchments rvhich. ma.y increase the ra.te
o-Ê run-o-Êf at'e not covered very r.r¡e]l by iegislation" If such
development is permitted by District Planir.ing Schemes, then an.
increaseC rate of :lurn-of-Ê must fol-l-orv and ovners of properties
on ,ivhich stream-s are sited are assumed to have antici pated such
increased rates o-f -Êlorv and mu-st accept j-t.

The problems with adrninistration o-Ê r¡,'atercorirses j.n urba.n area-s
lies in the -fact that a-pplication of tire ei.ght nnatters l-isted
above (r,'hich are rot exc-l-usive) involves ccntrol-i-ing ttre actions
o-f property orimert; to a greater extent tiaan many are prepared to
accePt. Thet'e âI':) ¡4¿11y cases t¿here undersized bridges and
culver'[s have beel'r placeC rr¡ithout authority, tree-s planted in
such a vay that -ÊJ-ov is obstructed, r'¡al-l-s and other structui:es
built so that s-i::eam capacity is reduceo. Tiie eff'ect.s are
aestetically pl'easing to the property oii/ner duriirg per:i-ods of
l-or;¡ -flo''i¡ but resul-t in a loveri-ng o-Ê hydraul-ic e-f-Êiciellcy and
indicate a lack of realisatj-on that the main purpose of a rr¡ater-
course is to carry \','ater during periods o-f rain.
On tite other hand., insu-Êficient attenticn has been paid by urban
authorities to examj-ning -qtream ca.pacities and in advising
oï/l1ers r:.¡hat their responsibili.tj-es are. Iri some cases, culvert
dimentsic¡ns have been appr:oved ,.'ihich do not allor'¡ í'or subsequent
-subdivisiona,l developrnent upstz-ea:ä. In seelcing to rectify this
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problqrn, vhen development upstream does take place, Iocal bcdies
-fj-n¿ tÏ.lemsefves 1e9a1",1.y restrained'Êro¡l :spenili-rrg publi.c mcney cìi:Ì
prì-vate property.

As is being found j.n certain areasn the establisluitent of a
streanr.capa.ci'cy adeqr"Late to taice rnajor -flooos may ntearr the
reiiroval o-0 }arge numbers of trees aird the constructj.orr of a
cr-¡ncrete liired cha.::rnel -¡¡hich may be e-fficien.t, but r¡-i.l-1. not
be regarded. as bea'utiJlui.

The difficulties inh"erent in stream control in u:cban areas pcint
to 'bl:re dr.:sirability of plaruring -so that irnpoi'tant streams are
in public reser.,/es r'¡here -the ilecessary lnaintenance can be
cari:.ied out r'¡ithouL r',nconven,r-ence to prope-r'ty orrrncrs " 'Ihi-s igr.rgllrgg
the design. of -Êlood cha.nnel-s and tl:re estab.lishmet:[ o-Ê i'eserves
forl-liem rr¡ej.l ahead o-Ê ärban developnìent.

It mu:;t be ren",ernbered, ho,:¡ever, tha.t ii: the des:lgn c-f s;treatn
chairte] .cairacity, ;:. pa:cJ:icular iirtensj-ty and duration of' ::aii:,Ça1l
is all-ci','e<L .ooll. This ma.y occur or1 a.verage once every tenr '[rrenty
o:: f--lf'ty years" \',4tert thi.s capacity is exceecLed, fiooding anC
cì.anra.ge Is J.-ikeiy te occur. T?re value o-Ê such da.rnage rvhen the
clesign event i-s e;<cecded. nu:;t be baseC o1?. a care-furl- assessnieret
o-Ê r;h.rt is at risl< air.d not on a rigid rul-e approach.
Attent:'-oir -should be 5¡iveir [o at least makrì.ng provision to m.ln-imise
dalnage shonl-d the clcsr-gn er¡ent be exceedecl by plauir.ing to prevent
the estaÏ-¡lishn,rent of high valne constrtrctj-on in the f.ikely path
o-f a. .îlood.

Itrevi'',ab]y the vatercourses in an urban area becoine ai'fecl-ec by
urbair d.evetop:nent lihereby stormr'¡ater systems after paEterns c;f
1m-off unti.l- -finairy -ferv surface strea¡rs exj.st" flcr¡¡ e-Ê-ûectively
this i-s done anc the margnitucle cf the evenl- tha.t can be copeC
i'¡ith clepends on tiLe clesig:r o-f the storm';:ater qysterrs. Stirf a.ce
f.l-oocling I'rhere it occtl-rs is an important -factor in set'¡er :l.nfi-"ì-tra*
tion and henr:e in the design criteria f or sel:'/ers. It is
sign:i-ficant, thei:e-forer tha.t rvhile Goveriutent sr.rlrsidies are
availa.bie .For r.ater. supply, roads, se$¡elage and otheil mattet's,
subsidj-e,c fo:n all ímportant -çtormrr¡ater susterns are conspicuot"ts
by their abs':iT ce.
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7.1 Porirua Stream

\,iork by the Boardts Consulting Eri.gineers has been
prcceeding for a consifrelable tirne btit the F,lçlirninary-stuAy is ðlose to comple'uion. Tl:e schene designed.
to c-ope r:,'ith ultimate developnent o-f the ca,tchme::t is
litceiy to have severe environrrê-nta1 ef-fec'Ls and ef.Êor-us
are being made tc bring -fortrard modi-fied. F)roPosals
rvhich vill provide adequate Protection -for soiíte years
ruith a staged series of majort'rorks for tkle -Éuture.

These prellminery proposals should be acceler:ated and
provi-si.on -Êor the -tirst oÊ these rr¡ill be inclucled in
tt'le next years s prei:iinirrary estimates -for Boa.rd considera-
tion.

Kai.¡¡hara'¡¡hara- Stream

7.3

Prelj-nj.rlarj¡ proposal-s .for upgL:ading tLre lorr¡er' sectior¡ o.f
the Kairvharat,'hara Stream Vere initiateO by tile Railr','ays
Departme4t. These proposals have been referyeC to tþe
noãr¿ and at present the Scheme outline has beell. ?e-Êerr'ed to
the Directoz' ó-Ê tutatey' and Soi-t Conservation .for technical' appro.,iaI. Discussions have talcen pia.ce betv¡een sla-Êf
oi'tfre various Governme4t Departments ald l-ocal authori-ty
and. subject to -financial agreetnent, it i-s hoped that -Êj-rn
proposaÍs ru'irl be able to be put to the tsoard later this
yearo ,

Korolcoro Stream

7"2

The e>:te¡.t o.,.c the danage to the commercial- area in Cornish
Street and eise\,jhet'e j-lr the Petone area tvarrant afì.
investigation in scme deta.ir into the contributj-ng
cau-ses. This l¡i1l involve exarnin:r'-ng the caPaci-ty of the
various cnlverts and br.iclges r'rith a vie.¡¡ to determining
\yhe*"her action to upgraoe-existing structures is varrantecl."

Board sta-ff ale alreadlr doing Lìrelimi-nary lrork on this
strrdy. The stream as á v.rrolã m'nst be examined and, action
takeir abcve the contnercial area to construct debris
arrestors j.f these are thcught desirable tcgether rvith
some means of prerrenting the e>rcessj.ve movement of shingle
and other mater,ial ruhickr at present lies in the bed c.f
the strearn.

7 .4 Ê.æj1el.JalleY, jitrejinl

The capacity of the lorver end of the Stokes Valiey
Stream r/as eliceeoing during the December storrn and sone
unsatisfactorlr featLlres i,'ere observed. tlhil-e the Hutt
River Board l-iritiated the construction of a.short length
of concrete line<l chayrnei prior to the lloarCr s establ-ish-
ment, tltis section is Sorrterr¡hât isolated. and needs to be
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exal,t.:i.l'i+d ¿JE.L:i.n :'-yt. ihe f-ight c'Ë a. po-ssiblr: iniprovclneïL'u t-o the
st.reari'r a-il 'i-Ìle v¡¿iY to i:he Hu-ut Rj-ver'.

J,,': 1ri¿j.r¡'þçf-¡r :i t:i'r,:.ltn

T}-re stopbank rìttthe l-o\,'er er:Cr oÊ the \./ai.i';hettr St:neatn i'¡as
' or.,rer:toi:pe,1 by [ilis -çtolni'¡lhich is surprisil:g consirlering it

'iVa.9i coir:tru.ciecl -',-n l?eCeh.t ti.me:, " 'Ihe ef-f t:c't of Ìii-gh t-i-de-s

an¿ tlie ::el¿:,'tive-ì.y narror;¡ inou.th jnto the Flr-r-tt- RiveL:' cou.-ì-d

have l:een iinportant fac'[o:ls. It i-:-r clearly desii'¿'.ble that the
l-rjr..¡er end. o-Ê t-hr:','iair¡hci-r.r. be ex¿rmiri.ed. -i-vl. s;olne detaj-1 rvi-th a
vierr¡ to de'ce::min"-r-ng rvjrere the de-{:j-cj-ency l i-es;"

7-6

The amount of ma'ueri-a-I brought dc¡¡¡n dr.lr'j-ng t-lie stov:m a.vl'C the
degri:e tc vhj-ch the becls of many sntall- st.i:ea¡'ns iiave aggradeci
is a. nlatter .Êcr' con.cez'n.

The estimatecl costs of cealing r'¡i-t-li thi--s lrrobl-em ¿rrfl ofì
ccL'ls[-i:,uctj-ng c]ebris arrestor'-s '¡¡here these elle i-ikeJ-y to L;e

a-îfected inðtu¿j-ng tnoney ;rlrr:aoy spent .f-cir tllr; va::i ou--c

aree.s rl-s as -f ol-l-or¡¡s: -

\de-Llington CitY
L,or/er I{Lttt CitY
Hutt CountY'
I'eicne
Tarva
\^/e1 1 in.gt clir. Ile gi onaJ-

1,fa-ter Board
( variou.s areas )

$1 34-, OCO

xì'ib ), oo()
$ 7?-,OOIJ

1 3 ,300
:i, O0C

$ llrLtoo

Total $¿oo e 5oc)

The rnagnj-tui1e o-f this r,¡orl< ancl its ltnexpected llatYïç war:ranl-ec1
i¡. -t"ðLing of a Goverrrrnent subsi.¿y a1-though surbsidies for"
rna.i-n.tenancé a.re normat ì-y assocj-a'i. t<l l,'ith rna jor' .scìic+li'lc.:s '¡.'Ìrj-ch
ha'.¡e thensel-ves attracted a suì:s-t':iy.

Ay:. application -for a subsj-c1y has'.h.erefore been nt¿ic.e to the
nj-reôtoi: of V¿.ter arrd. Soil Óons;erv¿rtion through the ilj-st:rj-ct
Corrn-Lssj-OrLe-'r of ii/orlcs in the no-nnial Ïiay. There has 'be,eri

insufficien.'t tjne .Êor this nattei: tc be consi'jered' by the
Soil Conservati-c;-rr ar-ci RiverS Contro] Cou¡tci l. clt ti:e J--jrr1lc o-Ê

',rn:iting tllis repo:rt.

-!,7 95;{ågir*çr-gj*s:uå
Revegetation r:.Ê the s-rip f aces is des:Lrabl e as soo?i a.-s .ec'r¡ing
is 1ikel¡' tcl be -sui:ccss-ÊuÌ"
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Areas c¡f slip d,amaged irili country ha./e been assessed visr-ia.l-1y
and studietl in __qome detail with the aid o_g aeriat- phol-ographs
ta,kerr -subsequent to the event" There are sorne Ec hectares
(2qo acres) o¡ slips and oebris on irnproved pa.storal tands and.a -further 60 hectares (tlo acres) on regener:?_rting randi iñ tãet/estern liills area. An additiona] 2a hecta.res (5o acre_s) of
eroded areas are J-ocated in the Eastern Hills.
At an est:lmated ccst of $6O per Ìrectare the total cost j.s
estintated at $tO'OOO lor rr¡hich a -subsidy apptt]cation ha.s atso
been na.de. The sub.-si<ly rate if granted is-nornially 2 _ior 1r,'ihereby the o\vner o-Ê the property pays one third. lrrrange-ne:its
-Êor the oï:ners contribrrtiôn vour¿ be- nrade by Boàrd stafflfh+: has_yet- to be oone. To be succe.ssful this or¡ersoiu,ing must
rvai'b until the autumn.

Heie.*iungg Diai+; Hull_s Cleets

Al-though the lover encl o-f thj-s rvatercourse perforrnerf reason-abry under the circumstances, fJ-ooding occurred at therailway ulrderpass and in the higher reaches. some examina-tion of rvhy tiris occumed and r'¡hether improvement rvorlcs are
,r:eq.uired is desirabl-e.

I
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I r:r evalu.rtiirg the sÍgni-Ê.lc¿ì.Trce o-f' even"[.; lrh.i c:h i-ooil 1.r-Li,it-:t.:

-L:r tlre¡ sto-i:il, t¡e rna.51n-Ltude o.Ê the s'Lotl:r i'[se.Lf arl.r] 11, s;

l ikr.rl-y i:,ccü-itr,.-ij:r.crcr lilu.st be bo-r:nc j ir n:ind. A:.r lr¿-i.ç l-'elen.

ctcrl.¿<:eC Íir Seci-:r-c.n 2 of -uhis: :rer¡oi:-i:, the t"¿t:il,lu i'1 "L .itt.l.ctr.rr:i 'i-y

o.Jcl a 6 llr::.;r.t .pc:i':i-r-,,1 gives 'Lhe best- :i .r:r.-lr-:>l of i , r<:' cltanìa5¡tl
,-vhicll r,(-:-.jL).l-[ccl f.i':otit -s'-r.per-'s;atll::atic.,tr of the soi-1 anC tl'rtl
\,/e.l j-Ìi+:re.cl :r.c¡ck m:rn1--Le iy: tlLr: a-Êf ectect a.i:ea " Thi: L:'t-ri-ul-t':l
pc:.nì-ocl i"o::''the 5 h9tr" ra"i:r-f-'¿.¡11 in t-he I{e-lbi-r::n. v'ic'!'ilj'ty j"':
?i)i-ì rrr¡r1;.¡¡5; ¿-rn-d .,'lot' i-ïre ll'ors1- a-f f]ec+;e:cJ i,o'l/êT Hil Ii i-1-r'c¿l

g:i'j1:i tc:ì: t-h¿rt'l 1 CìOO )¡e¿lrs . T]"ris lritlclll'5:ì iir' e-f -['ect 'th¿r'L Ihe
. áeg,:ee o-ll b.i ,¡cìtj.y;U olì culver''[S anil O-f Stïc-':ail aggl.'acial.-ir,rn

r,¡h-lch \i¡are :lt¡ jo.r, lla-ct,ors l'.n the rlti.gi:a'1.-Lcn o.f -'tt.ì:".ì¡r1,1:'; f.i"r-.':r'l

Tic,t.,::îa.L cit;'.t:-Lt'tl.) -su car. be :leg,r--ncled a,:ì T¿tre. it'hj.i '.:ì.,,:,i.(:)llir,'i'ì [.

r'¡ouiLct .1p.i.ì1y al.:,;o to thc clegree'of dalto.ge to hc¡u:;r,:t; ¡li.rQ tr.¡' 
.l-¿rird-s;-1.i..J.,.t:-. " '.i'lrrr.s c:ouclusiojji. nii.ls t be tetnpere<l , 1"1¡1,r¿,1i,'r,11',

b)r the :r,e.l.l- i :;a i:-Lon that nlail-:/ l anclsl.ì-<1e:; ]r¿rv.e nct. l¡if::t.
lteconie s'i ¡ilr-,'. c and ílc,r -.ic)Iil.e ti-ntr: to collle r,':'-l -l coi:tIl:-l i->ut.e

cie:bri...l ¿t:ßri :.:L¡'L-eri-al to st.,"teant: hr:lo'¡l' Re',¡e:9e11:rli,ir t¡:r lfl
i;].ie¡ge. s.l .Lps; ¿lncl r\'.ihere plîa,(:[_icalrle, st.r*hì-i.,i.sa.'t-i.r:n by"
-.r ,..r.,-¡'.ar O-1,. othe.il me i_ilòcl-s j-s; clr::;ir;rì:.1-c" ltr th j: r-:r.1.'l.rlre:r,:i-:i t.ril.
ir Lct-IL..l..rl'.ì
aït. ctp!-r-iic¿it' j o,n. -f t,'t.¿' ¿ì, i;ubSi.dy -t..;:: ¿rêIj-;LL O'Ve.n-:jO':.'.ill1f (rl'
:.;i j t;-:; iir i:ur:;i-l- alleì¿ì:; ha.s al.r' aciy br:en ma.¡-Le i-o 'tirc .td¡';t..'j-Oti¡r-J-

r.Ío Lc.r Ar,rLho_r.i- j,:y.

T']:c rr:tu:ln 1;e;liorJ ol the peaJ< dìsch.r'r:ç¡cs i:in h{;'j,'cve'r, TLÕ1:

st,.r:l.i a L.¿ìjtî occu.gerlce rrellginS -Êroni 50 t.o 20C) 'y'eai'':t j-tt 'i.hr,:

t.¡o.rst a-Êfeci:ecl area-s cleperrcling on -i.ocat-Lc'ir. r¡illL -"ri'c:::lÞ(ìi-:t

t6 '[he nax,ii;rurn r:a.Lyif ali- pâttern. Thc.r rr:.].a'[r-ve ,-;i;:gn:i-'['uclcr-i
o.i peal< clj-s;charges of .¿¿rrious r:'e'[rl-r'i:r, pe-r'-í.¡¿ .¡'lç-rc-:il-s Tlecii! ic>

Ì'r: under-ctc)ùcl in thj s coir.iLect ion. F'ol' cx;ìrilp Le, []ie i O yca:'
:rct.u-t,ti per-i-oc1 fl.cod r¡il-.1- have: a. rtag.ir:rituil.c of a¡,pro;"-i-m-ilr,:-Ly
Ìi.¡.1-Ê tha-i: of the 1OO year f -l-oocr." i|'lni:; -i :; j-tse I i- a
con.sicerablc îlov aird ther,c r,r(ìre rnalìy QKc.ìTÍp-ì.í':r5 of cttlvclï''1::-r
an.d strealn c:hannel-:i 'i.'h,Lckr .¡¡ou.lcl have becii in .irouj.r'l e evcil
rvitþ :,nch ¿j 1O ye;rr f loocj. 'l'hc-:rc a.-r'er '[trrc,:cfcrc, m¿n)¡ n¡-lt'tel:'s

. to be not-etl ailcl I essons to be ]-earnc-:c1 fjrom thj-s s[crrni r"krj-c]r
nrust .-1il-tueÌ1ce local bocly acimin:',.stratj.c¡rr. j.n tire "Fielcls
affec.--.:ci." llous€:s a.Jîc stil] being bui.l.t ivl fioocl cl'.i;tlüK:1s,
uncLc.lt,s.'!Zed Cul_i'e:lt-s Corrtjnue -[O l¡i: insl-¿r1-l i:c] anci propcr:t'¡
o1i,,ners con[i]'tue 1-o pul- tl,reir houses ?,t r:i--sk ]-ty excavat:'-ons
r'¡hj.ch .r'eilu.ce the -st.¿lÏ:ility -ÊarctcLr of-' Ì:¡.¡-rll-<s. T'hese anc
o Eher na.tters deser:ve con:;iclet'ati.on.

IÞ:t-g-1ç,9*r:19:

UrrdeI. pr:e-:cfri: 1-eg'r'-S.La.t-iOr-r i:he O\,¡f.eTl Of P-1.'C'pe.il't-y ':;ri vhj Ch

th<:re j.s ¿t. \,1.,atercours.re :..s les;j;orisil¡.1 e tO lccep the vaber*
CCru1.se cl-can a-ncl tC erl-c-,ulîcl tirat nO V€jgc'[.'r.'uion O:l stru.c[uT'e
Ob::t¡;'r.r.CtS f .ì-Oi,, alOi:g j t . A -f e¿'[U.r(': O.1 rnan-1' \"'¿tr':,lCC-r-r-!]Cìs
tirrouLEllr .illf. r.:ct-<,:ci urb¿¡.n ¿lrc¿ì51 r,/cl:-ì ¿t i'e'iucti oir il: 'i.'l'1-e:aJ,'i--;r

e-[-Ê:-clenayr.r'e:-;ul-tiz;g -fi:crn ¿:c[:lou-'; b]t o\'/n'e:1''3 ¿i-l-ti:Lou'jh 1'he

O^
QcZ-
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alllcunt o.É' nater,ial brought dori-ir into urban ãpeêrs fromrural cìreas b)r the storm of 20 Decenber. ,youri-d have câu.-sÊr].problens in any case. Rural o\'/ners have the same re.spoils-ibi.iities and tirelr actions rnust not resrrl-t i.n rnovemeir.t o.fmate-rr'-a1 into l¡atercourses. \dher,e as in the p"u=uni casethe najority o-Ê the ma.terial calne from landsl-ides ururelatecìip any clear -Êashion to actions o,n o.,u-rr.*_, o.lr r.uraf l_an.ciothe rnatter of urban or,'nersr responsibiriiy ìs-;ó[-"-simpre
ol1e 

"

E-uen í-Ê responsibili"ty fo:: maintenance of rvatercoursesthrough private urb,in proper.ties r/ere taken oveï bv-ulocal- authority and costs .met from a speciar 
"ãii."ó systexn,the matter of access and darnage to the prope:r-ties í= anal-most insu-perabJ-e problern fo local ¡oä:.es in-mãnv ca.ses.

P.ufoIç a proper t'{a.intenclnce programne can l¡e unclertaken,the dimen.sions of the v¡atercorlrse and the rresig"-ãàpu"; tyon ivhicir the di:nen-çions are calculated must be deternined,rn nost cases this is not lcnouil at present so that proper.ùyou/iler-s are not aviere of v¡hat dimensions they shou_lcl be'ainiílnc;io rrtaintain. trfhat tends to happen is that í,.,hen a l,iiaterco.ur.seis i-ncorporatgd inro a private- èubdivisíðn i""Ënä" fubricattention to it becornes re-stricted and r,rany proi:erty oìJ,/ners;consider '!hey' have a right to do \'/ith the être-ä v¡há.-t theyrr¡il.t-. r-Ê in future it proves inadequate to carry t¡.ã rùn:órg.from the ca.tcr,nerrt above, iocal ar¡.thorities oftên find theolt]-y pra-ctica"ble solution i-s to -Lay a. supplenent-ary storrir-r¡¡ater pj.pe dor,¡n a pubij-c street at con_siäärauré-ðãát toratepayers.

The conclu-sions -Êrom tÌre above comments are as _Êorloyv,sl

I'/atercourses
not be incorporated
be located in publ_ic
responsì-bility of a

. of any significance should preferabtyin private urban Þroperties buf shoulá
reser\¡es r'¡here they are a clea.r

local- authority in all respects.
8.2.2 Be-Êcre any urban oevel_opment talces place, rvheilrerffitream is. to 6e in public o" p"i,ruiu p"operty, theshape, dì-rnensions and 'Lhe l-ine o-0 the stream-snoúÍ¿ i:e

od of up to 50 year returir
af-fect many propert ies.
o,*nrnercial area, i OO yeajl'Le" To the dinensions tlr.u_s
cient rvidth to enabl e properaccess for rnen and nachines neces-sary to maj-ntain the strearn.The stream dimensions and the access shoul_d then becomean easement on the title on r¡hich pl-anti-ng and other activj.tiesare restricted to those r¿hich r.'¿ill ac?rievé banl< protectionrr¡íthout _ reducing fl_oir¡ efficiency.

nsure t?ris ef_Êiciency is
nd al.l apptications forlverts, must be carefulJ-y
od -f lorr¡s.
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ïjl '.¡he ;r]¡ove ha:; 'Lo br.: done ycalsi aJ"rte:: prone::ti.es ë-',.'fe

e,:;t¡¡.b.1 :i:lhecl? ¿i-9 .i'í11 T;r,: the Ca'ìe ivf sOne --qi ae alnS j n tkir:
:ncgi cti:i-, 'Lhe c'1j sjrtlp'Lion to pf'opcrt.:j-es ''vill- br: cotts; i clr,:-t:'¿-¡.bl cr '
'thjs cair lre ¿,LvoiclãC by .l'clï1','a.L:'d p; alr:t:in9. Tile abov.e ':-Ì':;tr
.ri--'.rlic-E ccluilJ-l-\r t cl l.-tre co¡niiercia-.1 cìr'€â-li vhelc []rr:: ()i),/i-rf)ilfi
ilri;:,t bL: p-icv¡:::itr¿d, jì:r'onr s-[ack:i-n¡.-i íì].oaL¿lbie tli¿-¡.t¡:z'i.¿rl .il:i

-0.1 uCrri Chan.r.le-ì :l ÍtrOnf .¡'hCl:C it Can l:e 'iiaShec" i-ì.(., i" tO 1-.'-Loc:l<

"*.1 
vi-.:;:1:9 al¡.ci b:i:ì cig'--:s cLot'tis'lt'e'l'm.

Sc:,':r.¡_i.ce pip'e :,;, s;ucl'r as .ìeì'i,¡ers aT:cJ t'¡auucï'ne,i.lLsj, 1a-i cÌ ¿ì(:-Í'o!llj

ï,,¿ìi-i:,'¡Col-¡i..sà:; C¿LII be O]¡-S'[:'CL.Lr:tion-'; i-f '[hCy ¿1:L'e nO'E i)-l ;'rcCc]

cl ca.r o.t ::ra->lit;irì;"t r,'j¡,ter .J-evel s " This is <-,f telr <iilì ll-i.c,'tl I'ì" .

p;:,:'Ij-cu-l-;-r.i'l.y.,.rj-'[]r seïicr-s ancL l-at'ge 
".¡ater:i[¿li-:¡ts 

but i]clvaillc(j

" þi.arryri.:rg, pii-r'[j.cr-:.1-ar1)¡ r'¡itir nei,' cleve:Loli,rncrrf are;i.-c r may ]tt-:1-.1
" to ;n:i;'r:1";ä:lse '';he ;:tecessity to c";'i)'ss at l-¡oj-nts i'¡he:re 1:'-ipr': l-çrv'ell:i

a.r,e 1i.keÌ;v' t.o ctatl.se pr:ob-Lems by co-1-1cìctj.ng dei:r'i.s.

8"3 Cju-L'i¡cl:'1-s

.tir. .t-lie ::ecet1t s'l-olirr the sit:';gJ-e .f ac't-or: :ncspoÎsi-b1-e jlc't' i-:hrr

g:i:eiltc-';t a:licr:ii.Li- o-û c1a';nagc:- t:¡¿¡-s b'L ock-i-ng oI cu-1ve rts b'¡
<lc-:l-::r'-i s. I:;l llìallL\¡ rj¿:.:l(:ls tlte cul-vg::i:'tç ì'el'Él i-lradeclu;'l r: ftir n

'[k,,, 
¡.,i:L:''[-i.c.:r-r.-i¿:,'r'' lr'i-ç-':'r';¡,1-i.i'lcut b-Lilctc-Lnçi a'¡tr] t'hj's j-s irot'1'oc

S;ilr,ri'.t.-.:-ìilg. .tvía-ny, lic,'!,'eVC:ìlr r,.'OU-ì-ii ilar¡e i:ei:rl. :.i1":clcolr¿rì C l:r
:;-[Oi:in-* r:i'- ].e¡1;r:r"- ínì-ens:i1,V. r,¡h1i.e, 'tircl â,iLÌolì.1,1t oJì c-Lcb:r'j s

¡1,¡-¡,.111iil dO.l,-L i.,¡:; e>,:ce pt--io:ra.i- cJur"'i- n.g tile 2O lìcìcr:'rlil'br.:.r:' .'; t.o:ni't n

t-b,:r:e ¿1ï',:-) pc; i.rr*;s Io i:e n<.rt-ed '',,¡]ri-cir alîe a¡:pl-i.Cablc '[cr

fu1.u::c: rlesì.9n..

Tl-he clcs-Lçin c;l CLrlvertS under l."o¿ids shr:u] cl be ::'e'l'¿t'err-'L t-cr

tl:re -ii:il¡c,'c¡.11r-ìe oii thc roa.cl abc.¡ve j.t and i'be econolnj-c:
e-ll-Êcc'i; of clis;rupt-1o:r to t:raf.fic due to f ioodj-ng. l-n e;rr'':rr:nle

evenls, ï,,h.en t.lte cul-ve:r't ca.pac-i-'i:y ntay Ì:e e)îc:eeded' ::o¿d:i
shoç-löL i:e s¡a-pecl so aS to ãct aS lìo:*crs \'"'1i€:-¿'e pr'act-i c¡rl)l.e
.sO tl¡¿;.'¡: stc;i:mil.'atc-r: f lor:¡ i.s chauncllccl bacl< 't-o j-ts -'"r¿-r t'i'rt'a-ì

i'.r¿.terc:0111'se "

Du.:::i.rig fLooc]s culvcrt:i car'r)¡ vaÏ')rj'ng amoullt's o'Ê debri-s
,¡1-her tl:r;rrt. r:,¡a'l-c:l:, arr.r1 acl.cij-t:ì-ôna.l 

-calpã,city to cical- r'.':Ltir' this
in.iii -te p-rrorrJ-clcC" Un1ess th.<¡ -i-r¡¡e::t o-€ the cu.l-v':::t i's
cO.fîer-r:1.,,'p-l-acoC rzj.[]r respect to tìre -l.ine a:ncl l-er¡e'ì o'ß

1-hr: -st:^e.rnL bÈd it rnay have il-s capacj.'[y re<L.ucec] t:iuch r:.il t]lcl
t irlre Ì¡.\, ma.t e:r: j..: -l_ r yì ni; in. j.t . \r/he.r'e a r:otrgiì'rl.y rect a*t¡;t'..1.i:: 

.

s-[rcani c:ross--s€]c'Lion ne,ets a cirç:ul-a-;l culvei:t- pllopel-' ì-r';.;n:,-i-'b-Lun

val-l-s rnu:;'L be iri:; ta]-ì.c:d o-'1:' c>. CeSsive eittr'¡ l:lc;r''1 ios:; v i- th
lo.;¡ere<1 capaciEy an,J ,:o-ss-ibie banl< ero-';-Lo:t '¡l-Llil i'esn]"L'

I¿llrl1-i *c-'t':.1 I eil Cu.lrrC:r-t:S âr(:ì pat'lir:u-1.:rr-'1-5r -'r1l'sCt-li)t 
j-bl-(j t'o

á-istrulcr..iOi:t t¡)¡ clr.:b::is. Sì.ng.Le opel:-Lng cr¡"Ir¡c'rIs a'rc-j'i'r'r
be T-rr,e:.fle :itreal rrti-l.c:ris ü ne ire ;,1:.= c:inþct-Li-itg ecoitoirt-ic tl:: c Ihcr
1¡¡.15o:ts to the crsyslt'.'¿t:.J. ]-{ect.angul arr: cLr.-Ìlr(::a'ts ii¿Lvtt sorllcl

acrr¿Lnl-ageS oV.-':il c:L:rcu-l-¡rr Or:1.â3 ¡ iIrâÏ ticl'rj-ariy 'i-u 
1-he -l-a:r¡;r;¡

S j zc:., " i3:ci-clg;er cll-'el $Cï],Ùll;,ll-l-y P::c"Ccr¡'iDle lO cu-ì'i¡er:i-s fl'Olti
a t¿a't(rl-t.'air 1-;ç'¡i¡f of v-i-e',¡.
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The mini.ml'.:'¡l size of a culvert:
readily c-leaned. In the case
r'¡el1 cleter¡ri m.e t.hn r-liameter..

inu-st 'pe such tliat it can be
of a long culvert tl,:.is may

ri shoul-cj. be remembe-rec that a 25 pcr cent íncrease in
dj-ameter girres approxirnately a jo per cent increase in
capacity v].iickr rai-ses i¡s usefu.l-ness i-n terms o-Ê -Êl-oodreturn per'iods -Êrom a 20 year event to a 1oo year even.L.
Th-Ls is achieved at nuch bel-or'¡ a 25 per cent incrr:ase intotal cost o-f instal-]ation.
Gratings on culverts may appear to serve a useful- purpose
l-,ut in most ca.ses they are dangercus. unl-ess carelutly
clesì-gned tirey are rikêly to btóck and render tlie culrrertuseless. T]:ris is a fiel-rl ivhere some researckL is neces-saryto f ind the best tneans o-Ê preveirting debris biocking cul-velts.
For debri.s uP to a certain size t-he fever obstructións thebetter:. For larger inaterial- rikely to blocjc the .,,¡hole
culvert it :-s necessary to trap the ln¿rterial -some Cristance
baci< -froin 1-he culve::t entr"ance. l/hite oire' ot¡vious actionis to en-sure..: debris is not arra.il-abl-e to bl-ocl< cul.verts,tliis is nct p::'acticabte cver l-ong peri-ods and. the resul_tis that r'¡hezl. :'rtax:l¡num culvert capacity is require,l culverts
nay be bloclcecl and their capacity a-i a milrimi.ll by debris
brought dor,¡n by high floodflou¡s fl,.orrl areas ai;ove trcrmal
'ii a'uer 1eve1s,

I .4 lìoads

lÍany roa.ds in the hill-s of ttre t/el-tington Region nust of
necessity be cut irrto bav¡lcs but in the case o-Ê important
arterj.ar rc,acls e>rceptional care should be taken to ensure
road batters are stabl-e and elnbankments not liable tc-r
erosion froin fl-ood rvaters. A cnt l¿hj-ckr ï/as irlitial-ly
stabie malr be rendered less stabl-e by progressive veatherirrg
of the rocl<.

Rc¡ads of l-esser importance can use-ful.Ly act as ,¡¡atercourses
in extr:eine events prorzided vater can be guided ba.cl< into
a naturai- channel vithout clamage. Ì,,/here practicab-1-e, roads
sholrl-d be locatecl belorv adjacent prop<:rties in order to hol.cl
flood- rvaters -for a peri.od.

Tn Pinehaven there are tvo main tribut ar.ies, one ,f rorving
dor;vn beside Upper Pinehaven Road and o¡e besicie tr]nsli-e
Road. The sitinE o-Ê the roa.d and the houses in these tr¡¡o
areas are significantl-y di-f-Êerent" Upper pinehaven Road
rL11Ls uP the middle of the val-ley maj-rily beside the lzaterl.¡ay
atrd'Ehe holrses ale i:nil-t on bnLh sides o.f the roarl, generally
above the leve1 o-Ê the road aild ivater:r,ray. The f.lood -îlor¡¡scould then flo.;¡ doritr both the r¡¡aterv;-ly ãnd the adjacent road
r'¡ithout a-Ê-f ecting the houses. The damage in this area wasraainly confined to garages, c1rive ri/ays ancl garages.
E]r¿slie Road is situated in a stightly'yj-der va11e¡r and is set
back .irorn '[he rvateï\iiay. T]:ere is a roT/ of horrses lite¿'betr'¡een tlie ::oad and 'Lhe r'¡atenray. They are general-r.y
belol¡ the level of the road and tend to be cror,]cled close
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t<¡ '[he r.¡ai-er,;¡a),¡ io -Êit in" Tu this area subs;tanti¡.] d;rmage
to ì'rouse-s o(rcurred, some hoi.l..ses bei:rg btti:jc-:ci in .s.Ll-i: and
g¡ravel up tc tki,-: \¡indovs,. Tire sit-ing of ::cads re.i.ative
to streams ca.r:, t]rel'efore have si-griificclrrc€.

Duriä.g tÏ:e .stor:r¿ ma.i4y stt-eet sut'nps r¡ere observed to be:
ineÊfective oir -steep sloPes" \ll:e::e thjs h3pprj11-5 the
adili.+;iolra.l- -01or:¡ na.Y or¡er.r¡hell¡. al--l su.h)secu"ent sumPs so that
roacls are rJ-rlì1ct;esS.ôril-)' ar'¡ash. '-L'he desj.gn ancl spaci-rrg of
street su:Ìrps is vro::tit'¡ of fr¿r.[]rer consirlerc-Ltiorl.

llcu.se Sites and Uriran Devül cprnet'l.t
r.¡.@-**u

rleceirtl-y ccr:'si:rucLed sllbciivisions s'tooc1 up 'i/e11 to -t'ire sIr:rm
althougir somc e::perj-enced slightly l-ess rainfal-1. '1.:li.rit cthe::s.
Tnvol-venrent bj, geol-ogi.sts j-s grceiter no';¡ than j.ir thc past
and there j--s evideirce that this Ìs produci-rrg some c1.la.r:Lftes
r'-n desig¡n. fo:: ez.ample, road b¿rtte::s ap.Dear to bc le.s.s
steep than t'as the case a fev year-s clgo'

Tkre clifficul-t--ies ceusecl by i.ncreased run*'oF.f rates .f¡:oin
developed areas is er¡i<lent in solrre ca*qes a.nd fel¡ l-oc¿rl -io,3ies
have sol-vecl the problem of ho.¡¡ to upgrade watercctlir-cj(-i-s to
cope ï,l:ith 'l-hi:; :-ncreased run-c-f-û. (See also Secticlit ;¡l;cire
on wa'tercoi.lrse-s.) Iyl qome cases largte qliar-nti-'cies r-r-l run-of.f
har¡e been coiLceut-'¡ateC a.nd discharged jv:.to br.Lsh Ê-L-lí'€:rr-li trihere
previously 1i.tt-ì.e .r¡ater f-l oir¡ed. SoÍne of 1-hese resui-re exen-Lna,,*'
tion rvi'Lh a v:-ev 'to sta.bi.lis¿¡.tion.

lihile the i¿lnclllides (rn,.ic1 flovs) vere .,videsprr:ad thro'ugk;out
t"he region tÌ'rc g-r'ea.te-st d;image to houses dj-cl not o(:ci"ì"ll:Ln
subdiv:--sÍons r;,,hc-rtì large: s;cale earthr:¡orlcs h.aC been car.'rieci
out, brit ir. arc-:¿rs rvhei:e the n.atu:í'.1-1. slopes hacl. been ¡r-l-l-o'l¡ed
to remain -for the mos;t part and nod,i.llied mj-njmally to pro<1nce
house -sites ancl roacts. t"fuclt e:.,cavation of house si,tes
talces pl.ace by build,ers an.d prope:rt-y o\/Lters subsequ-ent tc; the
sale by thr: subclivj-der. -tn ov'cleri-o g'-rard ;',ga:Lnst this
practice of subsequent sJ,ope moclilica.',-i-or.'L -such recent
ãevelope:ns havc-: pl.aced a cavea't on thc -i::i.tl.e.s res'Erainirrg
o!/rler-e frcm doing fu::ti'lei:' cutting of the property.

TL is c-t.ear that developncn'b j.n -steeP count:ly needs .sP€cj-al
attent:Lon. l,.hether. some l-¿:ircl s;hou.Id have been subcl,Lvicle':l

. -for hoursir:.5J at all i-s an intportarit qi"re-st:i-on b'at ri'here ic
has been pi.:nni¡ted all pr.opcsecì cu,'[s or other mo.]ifj.cation
of the s:Ll:e shc;ulcl be reclui::ed 1-o p::odu-ce a ?Certificate
o-f Stabil-ityt a:l is the case j-ir the Ì'leison ar'ea. Trr' i{efson
tþe Certi"Êj-cate is p.cocluced by a Iìegi-';'l-erec] Civi.J. Eir.g:Lneer
bu'l: it is felt 'lkrat the arivi ce .Êrorn a compctent geologl-st
should be an importa.nt -i,irg:cedi-eirt.

B . 6 q_o#,?ållgpj.ry* r.jtJ}:

\'/hen arr erotic Plantat'îon
not be pe:l'rn-Ltted ',';ith-i-n a
This -i-s -Êjrst-ì)r to ensr¿T€i

i.s es l-ab-]-istled 1.T'ee pl.rnti-ngi sholil-d
ct:r"tai.u d.i stance cLr rvater:courses "

Lliat the tl:r:es do not fall :'-nto
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r,,/atercou?ses durin5r -t'ioods and seconcii-y 'lo preserve a
-nel t o-f :aati-';'e bu.sh or other .,regetation vtriðh actsto tr'ap sil.t alrd ocbris rcsulting frorn niJ-ling ope::.itions.

The lvatj-on¿il I'/ater aird soj-l Authority has produced a qet
o-f gu.icleì.i.nes -tor for^estry operations desi.gne<1 +;o ensurethat forest re¡roval op,::rat.ions a.re cond.uctéd r¡¡i.i:h due
rc.gard to danrage to other. vegeta.tiion and proper -soil.corlservation pr"¡-rctices, rn vier'¡ o.f the proxìnity cf
nil-labl-e trees i.n the Fiitehaven area to urbal: d.eirel opmentít is riesi:r,abte tha'i: these gui delì nes be en-Êorce d irri:his area. This could be done throl,.gh Section 34 o-Êthe 1959 Ancnd;nent to the- soil con-servation anc Ri.¡ers
Cor:trol t\ct. This vou.l-d ncan that all 'Ehe forestry
milling operatioils r;,rculd require to har¡e rlcarcr apprôval
and l¡ou1a be subject tc conditions 1aj-d dori¡n by theBoard. At the same'bj_me this cout_d be nade to apply tothe -str.i.ppi:rg o-Ê topsoii o-c ::ural land vhich is oðcurring
-r-n tire region, This ii; a highly undesirabl-e practice
l.¡hich shcutd be stricr-l-y co:ntroll-ed as it is the case.in
a iLurriber of Catchlnent Board ltistricts,

8.7 To'1,,n Pl anir ing

rt i-s er¡i-den'i- that ,soure areas ha.r¡e been zoned -Êor urban
<level.opment r'¡hich cr1,3 l.lfrSU-itabl-e On account o_r their
topography a.:r:d in scrne cases due to their rel-a.tionsliipto tr¡atercourses and. potent:'-a-r- fl-oocling. Tt i-s too Late
ic be deal.ii:g izith the prcb].en at the brr-ildj.ng pe:rnit stage "A rnu-tti-rlisci-pl:lneci approa-ch to plan:ring is rectir-j.r.ecl sotirat grolrnd con,lition.s can be examined in detai-l before
lar'¡.d is cr:,si-gnated f or urban cievelopnner'r.t, not after. :uch
designation.

rt is noticeable also that only the major rvaterconrsesfeature on D:'-strict schene plans. Thiè means that persoils
e>:anin:'-ng such maps are unari,rare o-Ê tyatercou-r-ses and their
a.t[l'-tude to i:hem must be affected accorc'lingl]', The
importance o! eltsuz'ing access to r'¡atercourÃes for maintenance
P'.ìIPOSes is :îot adecuatel-y appreciated by to';¡-rì pla1]íiers.
Topographical -Êeaturres a.nd slope o-f gror.r-nd cou.ld ä'e11
be shotr¡n oir i'istrict scheme maps for tl:e inÊor'iriatj-on of
the public.

Building perin:.ts are not usually requirecl to -sho\,¡ vater-
courses and bu.:i.lding inspector:r are not alvays a\7are that
ihey exist. Thus buildlng plans have been ã.pproveciin scme cases ,;¡rthout ad.equate examinaticn of 

- Þactcrsrelating to .:¡a.tercoluîses. The practice o-f re_Êey'ri.ngproposals i'ì,ear strea.ms to Boar.d staf_û _for coru-rrent is
grorving but is not yet univers.rl.

þ
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B , B lqs,E{gg:g

The Deceilrber stov'm ha-s z'elrealed a large ¿r.rea of dam"tge
''r¡hich r--s uni.n-surab-Le i-ncluuding l-oss ofl value 'Lr: land
a.ffected by stip¡:ing and cost of cicair.i-n.g up after a
storm" Undou-bt<-:dly, 1r.o in-surarrce institutÍon ivolrL<1 cü\¡ef.
such m¡:t t-ers uy:less every ef.Êort h.icl been macLe j-n 'Lll*-

first place tcr n'iirrj.mise thc risk. IÏo'¡rever, evel'L rvhere
thj-s hacl bt:en rl'¡ne Per'sons might 'vell. fj-nct thet¡.sel-ve-s
heavy .l-o:;ers in the disaster sj"tu¿Ltior,"

The use o-Ê the llart-hquake a,u.d \'icrr DamagesFund aPpeers '[o
be a tnakeshi-llt a.m.rr:gernent an.f the question ar'ise-s as,
't-o r'¡hether *;here is not a necd for a general Di-sas[r:r
Fund ivhi.ch ,;,'oul.ct i:.ol. erode the Ilarthc¡uaìce alld. \'iar Daltages
Fu.r:.cl. lJe::ha.ps this should al-so tre conpulsory and be
i;;Lsed not o:r the extent to r,¡h.ich the property oï,¡rler t-alce-.;
or¿.8 fjr'e i-n-s.urance, but oi: the capital value of properüy
ás determj-ned by Government vahration ancl sonre .i'actt;r
related to risl<. Sotne years ¿igo a study ol sales o:Ê

\/e1-ì-ing¡'Eoir Citl¡ propertj.es shovecl that the ave:r¿ìge 1er:.g[h
o-f tirne a p.roperLy rernained in one or','nerslr:i-p r,ra:; 14 )¡e:.:ls"
Tloclayrs fj-gr.r-re cor:.lc1 ri¡eIl- be a shorter periocl. Thi.s nieiìn,s
t.haU the ac'tions of oll.e oìJ/ner rnay afli'ect a. sub:;etluent oï,'i1er
ancJ. altlior-rgh the i:uycr rnlgh'b '¡¡el-1 be to.l-d. to brìi:¡¿rreo .bhe:

risi<s iri tlii.s pa.::i-ic,-r.1ar -Êielcl a-re diffi-cuIt for the
averaEe pet 5on t.o eval-uate an,:J ,vith pt'ope"'i1: j.es cha:rging ?ra.nd:;
re-l-atiirely -Ê:requentl')', a better -form of i.vtsurance is Cesi.r-
able.

For. co:n'nef'c:]a.l ploperties ther<: are scr¡era1 tyi;es o-f it:.sutl--avìc--e
against wateir clamage not wel-1 explainecl by insr.lr:ance companies.
Sc.rrr.e cc¡rnnterc-'t-a1 fi-rms -i:-nd on exalîi-na.ti.c¡n thai i:heir
parti,:ul-ar policy for water danage dces not cove:c r;i¡ater
-Êrom flr:oclecl strealirs. On the other hand, :leal:.si.ng that
tire Eartlr.qr.ralce ancl \/ar DamagesCon,nission i;¡i.l-l- covell clisaster
darnr.age [o the e-rt]-ent of a f ire j-nsurance pol. i-"y, t]rere
j.s a tendeircy -Êor comterci.a.l -Êinns to keep the fire -Lnsuz'ance
high ,ancl the ,.:¡ater clana.ge irr:;urance fct'/. This in e.f.fec't
lì1eai.Ls -l.nadequatc ccver o.f j-n.surable items r:¡hich ha-s beer¡.
a matter o-Ê concern to tl're Eìartho.ual<e àncl \/av' Dantages
Coiruni:;sioil.

The -fcllolring e;t'Lract -fro:n the 1976 i:epcrt of the Earthq.tlake
ancl l.'/¿ir Damages Cc:îmis.sion is relevant in this connect1or:":

rf S1.i11 o.f concern tc¡ the Cornniis-siori is the alncunl-
being pai-ci out from -t he Di saster Funcl for
cc-rrrunercial P1'o¡-r6¡1y l.osses. In the pa.si: year
storln and fj.<lcd. dana.gc tc conire::c:'-a.l- nroperties
accour.ntecl -for nlore Ehan BO per cent o-0 the
pa-ynents -from the -fund.

'I'he e>:t:naorciin.-rry dj-saster provisioi'ls l'r/ele int::o-
drr-cecl at no e;rtra cost 'to property otlrner:; at a.

time-: i,hcli, th:l'-s -f orn of protec-E-ì ol? li.¡as it.ot readily
a.v¿ritablc on the oPen in-suirance n-arket. i{c
d-Ls'Eincti,on ri'as their r¡acie betr'¡een dcne-"Lic airrl
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ccìl1t¡rierc-i al- F'rol:er'[;r ]-osses" Over tire :L;rter.,¡ening
yea-rs insrL:lance ccrinpanies have progressl'-veIy
exp:nded -Êire insnrallce con[racts tct p.rovide cove]l
against stolm a.nd f.l-ood clanarge and 'Lod.a)' this
protecticn is recrdilj availal¡le at a snal-l extra
cost.

fn the op:'-nion of the Corimission there :_s seleclion
against the Disaster F.und by the coru-rercial. sector.
Iirrsurrarice conipanj-es are ql;"ite prepar.ed ti_-r grant an
e>lten-sion of cove? vhere the risk is rea.-sonable, but
the Comni-ssion i_s bcing co:mitted to a.ccept stor:n
and f l-oocl l- j.abil ity under the Dj_saster Fund -Êo.rthe lcss desirai¡le insurance risj< b)' virtuc of the
autonatic cover ati:aching undei. the Act ivith the
is;su.ing of insurance poÌicies re.strict'ed to fire
coveu on)-y. The Cc::mrission has no control ovel: .the
gi.antiirg of a -f ii:e onJ-y cover. by insure:ls, but -ltis .evid.en'[ t]rat :i--['" stonn arrc] -Êl-oocl cov'er under the

" i\ct ciicl not automatical-ly at'tach to these fire cnly
cont-r¿c-Ls nally cc,ynmercial property o',Tner_s u¡onfd be
fcrced 'Ec -Ealce more preca.u.tions to lrtreserve buildings
and ti.ie contents of buildings fro¡n damag,et.

Tl're Disaster Fu'i1d 1,'.icrq original1y designed to br.id.ge
ce::tai-n gaPS j-n tire overal-i insura-nce portfclr'-o avail-
airl-c to p:ccpcr''by o.:iners. The r^L'.'ture soJ-vency cf the
-îunci is essen¡i.al- to meet tllis r¡er.y need atrd it i-s
the opi-riicn c,'1 tire Co:'n-niission that cover under the Ac'E
shc'ur-ld i:lot e;*t'end. to that type c-Ê loss _Êc;r r','h_r'-clr
a<leguate alteruative insurance facitities are avaii-
a.bl-e th::cngh i:he i_nsurance -i:rciustry."

8,9 gl-Jl.] lie-ietrce

The lil:riterJ e>:peri-ence -from the Decenbeil storm suggests the
neecl for a i?egion,:l Civ'j-1 De-fence Organisa.ti.on, particuta.rly
for disseminati.on c-f :reliable infornation cor¡ering al-l-
local authci:ities, regional. ancl sub-regional bodies and
Governrterrt Departinent s .

f t i'la-s not l een possible to examine the perf ormance o_Ê

any o-f the ùj-r¡j.l- De-Êence O.cganisations our:ing the Decernber
sto::n but ti'rere has been sonie c::iticism. It has been
su.ggested tl,rt the Ìda.lional Fire Fighting Ernergencl- Hand
Boolc shou.l-d be studic-rf by Ci-vi-l- De-fence Authcrities. Th.is
is in l-ine r¡j.th a feelíng tha.t unlcss Cir¡il Defence is
built arouLnd oper:ating service organisations, it ivilt not
functicn adequately i-ir a viCespread e¡nergency sj.tuation.
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o RE C OI'f}48 J\TDAT T ONI Iì

This report rnust i:e regarded as a brc-racl initj.a:t- st-udy cf the
flood eïent, manl,¡ -Êeatr.lres o-Ê r¿hich l¡arranl: -Êurther coÐ.s.i.dera-'
tir¡n. Several sþccialist organi-sat-Lons are also lcnot','n to be
producing their ô'¡.,n y'epor:ts. 01./erc),' deficj-ency noteo r'¡ar'rartts
èome ac¡]on but n',ore str.rdy is need.ed in sone cases.

The follor'¡ing actionsrholreverr are recomlìeTl'ded norv: -

1.

2.

That the l.íi-nistrY of
to investigate anci j-Ê

to d.etelinine oPti-rnr-rm
part icul-a:n re-Êerelî.ce
to dealin.g rvith solid

(b)

l,/orlcs and Developntent be asked
riecessary concìuct nodel 'tests

curl-verr eittrance cJ.esign l¡ith
to long cu'l verts and "r.¡ith a vieiv
ma'telj-al and. f loating nta,terial "

That the Nationat l/ate-r .rr:.d Soit Orgarr.isation bc aslced
to press the Governneyì.t to establish a Pof j,cy r¡¡i¡¡
respect to sub-sicìies vherebY -
(u) urban t¡crks ¿lre on the -sailie basis as ru.ral vorks

.f or subsì"d7 lrr,lrPoses ' and

that major urban stot'rìi'¡¡ater .dPgraoj-ng schenes
qiral-ify fov' a Govern-ment suþsici.y.

That the LSOa::cl appltove investigation tt'orlc by Boa¡d
staf.Ê on the f ollorvi ng strea"lns rvith a vier:¡ to deter'*
rnini.ng r;¡hether improvetnent rvorlcs are \lrarranted.

Korokoro Stream
Stokes Vai-Ie:Y Stream
\,/airvhetu Strea.m
Heretaunga Drjaj-n - Hul-ls Creel<.

1 O . ACKIIO\'iLE qq.Blfl.t_$g
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Division, l.tj-ni.-stry o-F !,iorlcs a.ncl Developntent, consi.stíng o-Ê

operat-ions i"fanager, iileLson catchrnen'¡
Boarcl.
Sci.entist, \/ater a.nd Soil Divisi-on,
l4in-Lst::y o.f l'iorlc-s and Developntent '
I^/etI:i-rlgt on D j s'Eric.[ .
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