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1. INTRODUCTION AND BACKGROUND

t i Introdtiefloii

I UnCU soned h s Floodpla
t L out NSW C vernments FOOdDLc:. De

r e l e . i !n

The ma deso i f : pr, dur to be followed by local g 1 it orities in arriving
at ensve i : r t Plan that will provl s St

nd Comic ansist000e sucict by Council in 1
3: IS wri danrommetcei1y n Fnure 1.

Conno. cC con eted the foCmvrg steps:

I E n t : FCodplain ManagemeritC t e c ..posed of Loc
t, State Emergency Servic−C

I t F o c d SL C v s s IC s n. dreC :n Febm 1T97.ubn
Connni : : −d as prey ij

dir Cna the r l O u r
V c mer,i uy.

Trim cmdpiam M ernent S y will address the following items:

crrmeid appropriate flood levels.

coil on scced ec inemic and CCOCnJICC issues.

F detailed Floodplain 1 n men. Crude. The x nmendations, once
..crrvW form the C :r ntPls. . A draft of

t : S t u c i y C i D 1 C97.
F C re es has been 1

C
− 1 :mmmi t ' i n r u n d i , B andford an: ViCow Tree h :1 C

a: [art of this C j This hen in puCH newspaper orticles, holdin r.
local residents anci the Flood plain Ma Committee.

1.2 Overview o

This f l Study for Murrurundi, Blandford and Willow Tree covers the
follo; LVJV

VI

U
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Murrurundi

I

i s preced : : the report and
r 3nager S.

C Th5. ftrVV

p1 ling in
... , .ystem. It

previous in% i , ri Blandford and ree
Flood Study (LI

, 1997).

F I o 1 p I n 1 ; i . s an asses smen t of
m z iures currE1rt e rea.

C , F r r , anapprais:':Tc.
MC ue i 3ment Plan.
meas − s subdivi categ
• p ion controls, DI r ry or flood pi

o property . ' i n i r developme

• r€ ruoaificatior f ie rgen: . s e procedures.

• flooc ju6ication r. e s such a s levees, channel works and
dams,

i

tion o f Flood, n s a of
. n s i d e r a t i o n s to I ..in f ..ie mix of Jres
recommended E Brit Plan.

, pla jement Plan, , therecomn−for
nclusion ii .he Plan and provides ation on fundin

implementation.

Throughout this report figur sented at the end of eac'

chnical p liave been pr
.

le background infci

A A t
− mmary of the Flood Study.

B An assessment of urban flood damages in Murrurundi, Blandfor" nd Willow Tree.

A r r J i x C A summary of the consultation with relevant authorities an carried out
a s part of the study.

. d i x D An appraisal of existing er ei i j 1. nt pro s.

Re 2 ed amendments to LEP

I
1FPMS ooc LyaH & Mac i

Consulting Er ' I
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1.3 •.firutions

Thei a J ternns that have s : e c . n n e n q . i r relation to floods and
n− cc−nitions reflect : r r n t rnment policies that are i t :

− nn Tree:

Floodplain: is the area of a t i adjacent to the river channi t to
t c n e me flood

i . F ainman:nt
ll u fL

Floc w c h c i significant They are a reas which,
loc ed, would ca i w or a significant

S
e v i s . F l o o d w ' : : r − − r where high

I e m e n t u frrth
S

" r , r r flood
−

ir fl
sk.
ted c s i − :−: a − od

I e s a r i − n e the extent . . defined by the
PM)

c r5 is t h e n − d i f r t sections c t rn: r.infter
all f n n F oodplain 1
be dual c'

I & 3gemeL r L I
flo( e same I −− Adopted
floc ;ures may afford cj,llrerc −n to residential
and' 3 vvK is i bv p− nning
flood ic
emergency

t4mum flood C n i d r i re−,r −.r

l t i s n n t r l r rn−:

TI P tl e I

e extE
: m u s t be r n n stuy.

Tht : n basis of evacuat n
a reas C . sho e given to a n 1 r n −. on

defines the o . .nC '− I r high risc −1evonh novy, as, th
servic−o n h n e l c o h . cr− n o r − − ; − o n o f n e w ? I one
ex L' 5, . − etc)

al :is k to life and nn co.

R I Page L 1
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(AAD): the LiI year that c
I I r period of time.

I A R o o d F.

their,,8
in to il~

r e Prob 1 (AL ).

p r o x i m a t e cc n these two systems is:

ANNUAl. EXCEEDANCE PROBABtLIIY AVERAGE RECURRENCE
EP INTERVAL R Y E A R S I

20 4,5

5C 1~4

, = i r ) . ; a s ' the pr
f : op imum cm)iiation

here the storm me
is to E .

. s using a r I.

i is an e t

F
f l ,IR.flL4I

c c t r u I
F . I
ft
U Is. lot

at physical proce .........
c are. r viding flood le −−I

− ti
f ' ii 1 M.

I
S DOC Page 4 1 311 & Ma i

03/06A Rev 2.0 C on g I
I



1 , 6 D e p . : ; : Land & Water ConservatL

Until M a j 1 1 Water Resovock b e ; r the
i r p ! c m e n r a nhs FH P o k y ri ncn SVJ. That
1 Qf lP {S f l t i f l f l h a d iormerk : : : C o m m s i a c r rer
V V a t e r O o w e r v a t i o n a n d Lri n s s o n W C i C , iio
m a n r iibiIitiesof : ; : fl w e r e m e r q a : under a new
th i and Water Conserfiatiori ( D V 'C).
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I Floodplain Man j
Murrurundi,Ple',d ford anu 9

2. fHF MIJRRURUND, BLANDFORD ANE 3 W TREE FLOODPL

I 2 1 1

This chapter s the main c.hr fl nding in the study area and goes to
or ) an as E sment of the e ic 11 of floods. This bac

v c s a basis for cons ration ducing flood impacts whicr. are
Sent chapters.

2 2 F. ; a i n Defcnctio opography

2.21 'uundi and c I

Murrurundi an(' landford are located on the New England
.. av in the catchment C the

P s River 1 21). The Pages River has its source near n end L
w i southeasterly direction to join the H u n : . r in it : .on

SE ci r c. 3m of Aberdeen.

M irundi is surrounded on its northern and n sides by rising hillsides which are
by several gullies which have contributE to local flooding cDlems. Two local gullies,

Urr C ; rid Cohens Gully drain the foothills on the nor s le and flow through a
resid the town before crossing the New Englar (Mayne Street) and
joining tt Pa

C ek drains the southern foothills a . r crossing the Great Northern Railwa nd
H d tee t joins the right bank of the ri st upstream of the Mayne Street crc
Ac Victoria Street gully joins th ' ' n k of ' Creek on the southern s of
th r −acently, flood runoff from L.Wt, t h i n cro e railway embankment and

co 'g problems in the residentia, area on HU ir−' side of Mayne Street
be. .

Victoria Streets. A levee was const rucd the northern bank to

re i i ... . . drain. The total catchment of the Pages River ar.... ,ts tributaries upstream of
Ar, DIds Bridge amounts to 72 km2 in area.

Fk e 2.2 shows the extent of the 100 year ARI flood in Murrurundi, 0.3 i
nditions exist for that flood (see Section ) and the existing land use zonir Also

sl',c J c 'ye extent of the floodplain, L by the area inundated by the probable
M ( ).

D n of Arnolds Bridge, flows are conveyed in an easterly direction around the northern
side of the town for a distance of 5 km to the New England Highway crossing at Ber ams
Bridge A short distance downstream of Murrurundi, Campbells Creek, another tributary−*
the outhern foothills, joins the ' T' 'er. T rz continues in a generally easterly dire' on

tl New England d is joined by Murulla Creek about a
I i , 'ea −.,n of the Blana. ...r... . . '.., the Pages River is joined by Warlands

vvuie OwS in a southerly d e n nom Liodah Rocks. This stream drains heavily

NX518\DOCSMURRFPMS DOC Page 6
03/06/98 Rev 2 0 Cons

1



odpIain: ,
ML − ndford 1 7

r r t h : i c o r d , f m 'i i or 60 m to 410 m over a
ictic i. I ids a c a c i a, e a of 103 km2.

F.,,−re 2.3 shows the E d high hazard area in Blandford, a s well
a s the current land

. * v c of the flooriplain. I

E n c i v e r continues f o r a :m on the n of
the Nev s . e a m gauging s ..

L o r the "M
. .. d.

J th station, Scotts C e left bank. Ti. total g 3ed
ounts to around 300 km2.

i Tree

V D Tree is situated on ti ngland Highway in the catchment of E reek.

E ' C ' : on the northern slope c ". ' ' ange in the Nan : River Basin, and
i o f l l 3 4 m t o 4 2 O 1 k m t o the r nwithCh"

T s ' " ' ' " ' : " e n t , comL'
of 15 k

E
. . . , rom this it ' ' i ngs nc.

p . ::h . that stream a b o f a iImetre

j R o a d . :
.

C c o Creek, the total c a t J . . . L e a is i •?
E Cree ' 2

T' i.rosses Borambil C ' lam and from this point flows

c :. rthwesterly direction in a i flc
.. cast the Willow Tree town

I . tributaries join the rig it C below Hams Bricl:e and
d .. . ii end of the townst L I area of Borambil Creek ne
comprises 182 km2.

Figures 2.4 shows the extent of the 100 year ARI flood and high hazard area in Willow Tree as
well a s the current land use zoning in the township and the indicative extent of the floodplain.

2 3 f l o o d History

The study area h s r t to nine signific9lt floods over the −ast 40 years since the
record flood of 0 1 19 thnwn on Table 2 1 w h h was extra ri from the Flood Study
Renc 't The . .g .

i.00ds is L n ol y, a s floods predate the

e ent of Blandforc ream gauge and
, ias da j e d during the January

1 ' . .L

I
J 31 1 s . 0 0 c Page 7 Ly n

. , e v 2 . 0 Consulting E s

I
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Murruri

s m The October 1996 storm was typical od producing

I East o a t H '
− −

L
− He autur1r. e n t e r an−ths ci

h e ' . v ' i− . H− n i t H H−.' tnr
nand and r a i e , ' J U C C nnr H− r echanism: − h . b e r

r e s i n f o r Y o c d , ~ n H t b pr

I
2 4 Chart . e & H c s o f F ng

I 2.4.1

2 4 1 1 Design Floods

This secron−−−. flood be iiour in the H Iford F,− went
r of A m y c I for

—i'−",overly

( t h e 3we

floods (Fgures 2.5−2.

H− the main er brarin−, 9 R c a p , a ru r ber of
which t r − u t n 0 o w − n e r . a s w h o m P 9 − 1 of flow out
the c A a i d across ds suc− h− ,

C )

f of the ow is C er for H−n
runai to 3 th

I f l o " Ly U1 L
t − e L3 a,,d 2.8 m'

r O rWH−te
h e s n , . . ''−H H V S Now s co. .,

t. . . −

: − i r w , h

. . ,

L J L P ( i −: nH−:−icedacrsHE.

I i
− − r o o t s 1 i s n e cc: i rn . −ni. No non

I c ...i −xchan
C ages RK d u I of

H U n i Flood

I At the 20 year peak fic 3 u ; wand c c n n t r e m of 61 d c r . w e aid50670
m3/s r r r ' r n w y a n − < 0 w e nec

f he 5 yE.r w e foci,n−'−−n:

I − • onfines of the Ih
and 3−−;c

I Z L l b 6
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I
The k flood level dovvnstrnaryl, of the junction wi − s Creek is 5. r
I " / RL Further t4 n the Pages Rh . ( r d Bridge th iL._r i s e is 4.5
C s l ds Creek, PP v l s are 3.5 rn s h r n ' in the range 3−4 rn

he Bla _hip. A n g o Hnpnrt r s n g to "0 m is
c V icrc im Warland, Oreer. . s

.es .sec c r ve n e &I ove resul
hyd gic .. .._ − i t I'

linear
f l edune Murrurundi and 17 per

dford gauging : t c . n I jws would s ' in
l v e l s However, ror m,e P, s c − he non−linear ows

−
r w F analyses on the grounm . Ay.

2.4.2 Flo iou −

2.4.2.1 C T ods

Minor Flood

the f lc" ' i ' e ' " 5 y e − A P . P : ' f 2 ° " " s / s f 44',

s s y e _ . . − d 1 n e _ n ' s L LC[ 1

−
t L 5 r

h o i , e d s e it is S L e h . . and ooss n.

R
−

the r floodplain L e t a ' c i t 200

Jus t d o w n r L− .,o b inkfull with a depth of 4.5 m and a N ' y of
1.8 rn3 ;. Furl r sns I w redu. 3 to around 3.5 m with c n
i E velocity to ar I r he " t and low hydraulic n . ; of

Medium Fl

For the 20 year AR, In,− nak dis rge at Hams B. increas s A ml/s, of wh
4 0 m3/s is conveyer − t ' ' ' id the ws o

i k and thence across r−: . The s pth of TIC . r

1.5 m and the depw dcrc sn

the flow returns c• rhe n . . l t r r , i n th thannel whir4
ted about 1.3 km downstream of −− − s i − s c.onveyec

and 70 − r n e r m n t f e c . . . . ' 3ndav
a' ot 500 mm conveyed at 0.5 m/s velocity.

I
a ' n m j L : o n f u ( . ' e m ' flowrcj − 'is the is ch n

N − Page 12 Lyafi S Macoun
c o n s u t− rs
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Manage, t Study
Tree

IT r on the left flood−[ − c me cutou 1.7 km
i , and continues a . . : year ARI, about 10

a s . s . D o w flow tin to RO

loodrunners and the main nt streams at the 20 yet.. /

I
F I RI, t h c h a r g E at s to 925 m3/s. About 525 m3/s
is :hrough the r g e wat r flows over the right bank of
E Greek towards the school. Tl ubmerged to a depth of 2 m. T
water ! irface elevation on the creek side f bank is 327.4 m id on the scho
is 326.5 m. The elevatic I c i .. 326.4 m a L. r it
5 0 m t o the eas t ( u p ' maturrner60meaL.
and function a s a broad er . The depth of flow o ia r<oa]

Some ow cro −− ' i r in the channel. The flow
distr out 1.3 i,n, r ' I ' , I t t h e main channel and 250
m 3/Q r h t floodplain. Pe.. .. . around 3−4 m/s in the middle
r c . . L. the model, and 1.8 to 2 r.:.

At . i e 100 year ARI the width i i around 400 m a t a location about 1.3 c
−i Road, 1 to 20

− r i the relatively constric ' area at 1 k
ir basing )Ddplain widens dowr the Bowling

2 . 4 2 2 Probable urn Flood

P A flood levels are geierally about 4 m h r than for the 100 year ARI. Do of the
p the peak d −, s 9380 m3/s − is close to the 8790 m3/s pe Hams
after allowing to ' inflow from ie local tributaries, indicating th s little

a t i v a t i o n of flow due to tic c torage ettects.

2.4. Rise, [ j
.

ding and Travel Times

IStre s i a Shire 3ve steep gradients and floods typically ri: quickly. On
er floo

.
of around 1.5 m/hr. K M r L n d i , floods

peak o ?riod ot a r : two nours or less and re( ' h ) hours. Due
to th : flooding withn the township, i.e. '−rc e

, . . . major flooding, the
time u , L l U l l of roads and properties would be ex tu be in w e order of 1 hour.

Once past Murrurundi, f n d s t r n x t o l 11 7 km length of river to the township of Blandfnrd
time of travel of thP flor _ d e r of around one hour, leading to t i m s to
around three h p. At Blandford, Warlands Cre . e
Pages Riv€ as a catchment area similar to the
Rates of e cree a round 2 to 3 hours, and high flows c . ws

CSMURRFPMSD0C Page 13 LyaU L I I2.0 consulting E n s

F



I F .

Murrurt ,J, , L . . W c w Tree

in thi F Fiver. Due to the early break c c oodwaters from Warlands C:eek in the vicinity
of Barsh i Bridge, expected durations cf inunr i within the NorviU Park area are in the order
of 5 hours.

West of the ranges, at the townshir: f Willow T ..., Borambfl Creek has a catchment ar
to the Pages River at Blandfor r of floodwaters is in the order of 2 to 3 hours
with the recession of the flood extend a pc:iod of around 10 hours.

I
2 5 F l o o d H a z a r d a n d F oc finition

For floodplain
, s it is necessary to subdivide

−
to a rea s that

firstly, reflect t.. C. / on flood behaviour (i.e. . s) and secondly,
the impact of 3 i m e deve Dment (i.e. hazard (.Tfects). SL

−
flood liable land

on these tv ire referred to a s hydraulic categ( ' nd ha; s' respectively.

T j . : lood Hazard is dealt with at le i_ ' F−− I Development Manual
Appendix B, where the p r o v i s r .

.VI a nominated flood at a

• : a measure of the combination of i i and v e L i t y . Figure 7 in the Manual
J Figure 2.8 in this report) shows how a j a n d speed of flow are related to the
hazard ratings, and the interface betwe i id Low hazard zones.

The hydraulic modelling results (see Appendix A) were used to determine provision

zones for the study area for the 5, 20 and 100 year ARI flood These zones consist of:

• high hazard comprising a r a the depth and speed of c s are such that
buildings could sustain major s : j e and in extreme cases, light frame .
could be washed away and there . difficulties in evacuation and danger to li −.and

limb.

• low a:. d a r e a s ) j e c t to depth of flooding of less t. i 0.8 rn, e the flood
waters re such ft

.
..−Lodied adults would have little i • :y ir

−

The pro' . − increased or reduced to o i e final hazard after consideration
a '

. r O d hazard and flood d can be reduced by e v a c u o n if
p 4 1 s k − , i s available. Murrurund d have a potential warnir, me

i : i 1 2 hours. The rate of rise . also affects the degree of rd

a r I p •aused by a flood Situations in . rise rapidly are poten t iay far
m : ind cause more d a m a g e t h . − −

. 1 ~ − _ c d

levels increase in a slow
a I i ianner. The rate of rise on the j e s River is r p i d , at around 1.5 rn/hour (see
Sect 2.4).

TI . tion of flooding or length
.

community is cut off by floodwaters can have
signifL. int impact on the costs and di− ssociated with flooding. The duration of fk

on the Pages River and Borambil Creek quite short and would be several hours for a
event.

Nx518\DOCSMURRFPMS DOC
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F!oo dy
ndi, B

.
r d

− ee

influences the t " " c − a − to respond to flood
a low & o f

− n igs are liable to be
confus oo1i t e and where it
that tow on t 9

' aek have a very
h ' h 1s up to 100 , h . J r v of flrodi
T nships are app
at r iat most of the pre
being highly ft I only periodic r
can pose r flo

. grams. Should long flood fre ur,
however, a s '.a c t. on will change.

The level of damage a r c d by a flood is also influenced by the
evacua t ing flood−affected pe 1.

ly, evacuation from the flood prone areas Murrurundi and Blandford can bE

..v' directly to higher ground. Some ?ments would be likely to form

nous floodways operating througn t In the c a s e of Willow Tree floc:
IS C t o a narrow strip along Merriwa Road ana € :ion is not a problem.

T 4 − − the contents of ' o n the depth to

vy The damages in M u r r , The townships

an inundation of propeL.,. C . . I r g e r than I

which would be incurred in a relatively
small.

On consideration ;, w o u l d
,

at there is no ji ucing I
hazard zones and thl ended t ..t the provisional be

a s the basis for the fi

T boundaries of the re . . nes for the 100 year ARI flood e reprc i
2.2 to 2.4. It should J nes shown refer ei ly to tL. 00

ye ARI flood and will vary with th. f ie L

2 2 to 2.4 provide an e of properties located in the high and low

zones for the 100 year ARI I oa.

For ihe purpose of the Floodplain Development Manual, there are three categories of flood liable
land:

Ifloodways
• flood storage
. flood fringe

I

The manual statE 3 . Pr;',v~d;c- explicit q g
flooc vays and flood V iature c each study ar, .

f

g . _ a r e given for i e s e areas:

RRFPMS DOG Page 15
?v 2.0 c •8
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I i,igement Study
Murruru .Ji, B! .. . i ... d Willow Tree

(1) F I s are those a reas which convey a s f i t proportion of the total flow and where
p i, king will adversely affect flood berjiLr.

(2) F l c d torages are those a reas outside f k o 's, which if completely filled would cause
flood levels or r l s ream peak di c n t l y increase.

(3) FIc d fringe is th f land a acted t y flooding. Development
fringe would not have e r e c t on the pattern of the flows and levels.

It is to be noted that ft
. c jorisation of the floodplain is often un . Jsing the

hydraulic model of t m. I iestigations are carried out on floods at or around the
magnitude of tI C... d Flood Event (DEE). Analysis was undertaken in the Flood Study to
obtain an € ' ing and flood storage areas. A range of floods was investigated,
including minor . —nailer than would be considered a s a DEE.

In some h ' − ' o p u t e r programs, for example the HEC−2 program developed by the
US Army Corp • ' e r s , there is the capacity for r d j c t i o n in the width of flow
along the s t u d j i c il a significant increase in r j ,,ag. 100 mm) is achieved.
This feature is not available for MIKE 11, which w .−................. F:ood Study, and the reduction
in ; ;dth has to be undertaken on a trial and error IKE 11 is a fully dynamic model, in
c st to H E C 2 which is steady state. In some s .t t v ' a l l y in steep streams where

re high, a reduction in the wic .h of flow alo ti' . r ich results in increases in
levek some areas and reductions 'n others. This " ; found to be the c a s e in I
present study area, particularly in the ci the medium flood events and consequently I
results achieved could only be used as a i in hydraulic categorisation.

For the 5 year ARI, the is conveyed within the stream banks or th cinity.
Flow velocities in the c' u are high, generally in the range 2 to 3.5 . ' 'e is little
overbank flow J d e v e L _ f floodplain storage The floodway is th annel, which
is closely a ed by I a reas identified a s high hazard areas for this I :d. These areas
are identified ir " s contained in the Flood Study.

For t i, a trial run of the model was undertaken s : : g that the are,− o c the
limit o ii

. u n of the 5 year ARI flood was blocked. C − s i g n 20 year ood
le ' '−s, t kicked levels ranged between 0.23 m and

− , ere generally less than
0.1 higher, Additional reduction in the width of flow . ... ... ...c..ired to achieve a general

of 0.1 m in flood levels. The high ha fzr the 20 year ARI approximates the

e . .
f inundation of the 5 year ARI flood. . is considered reasonable to adopt the

21
,

h hazard area a s a reasonab of the extent of the floodway for the 20

year d also.

In the c a s e of the 100 year ARI, however, hydraulic analysis indicated that large increases in
flood level would be experienced ows were constrained to the extent of the 5 year l and
also if the flood runner on the

...
side of the New England Highway at I rL ere

blocked. For this floo also, if t izard area is considered to be a r e & of

the e; , n t of the f c . n the P. as River. The flood runner has also been c te:' rk i s a
fI'

F e of the above ' − ' s, the flood storage and fringe areas are represented by the

the floodway d the flood limit.

I N) SMURRFPMS 0 0 0 P a g e 16 L coun
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Floc 1r

If 7 rcif

LE2.2
O P E R T E S L . A T E D . HAZARD W;` −1OO year ARFLOOD

VNSHP

Damaged i
D

− 23 18 13 6

29 28 8 1
1

3 1 5 2

26 9

I
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ML..

2 6 F o o d p i a m L a n d U s e Zoning

h r Murrurundi rure is g e r r r c M r r u c r .i L
LrP), 1993, T h e e are no E c : o p r . r ' P s c− TcrJing

L 'n P'3 n.

1 : e n d i x E p
− , f t r c anA use arr22c

' flood ' 2 − c provide a series of opt MS
(' , ncil for amen ry,. s r r r • ' s . They are summarised a s foil

1) O c r 1 s h r i l d resolve to prepare an arca− : c e n r to the LEP 1993 to:

• Add E t' ie related to control of i flccrJ ' land (Clause
2(1)(c))

• Ad t' e' : r j s c c ' e 2 2 w o f d +' the Floodplain
e n t 'cr r c h t r crshp as a flac

• An i definition of "f:oo flcru land" (Clause 5) to refer to a separate series
in d ino:mrrion which it tied to the LEF nip.1− i t , - , will

c r caps in −. iture flood e r F r : e ::1nc t

I mcnr c'f theLE−•

Amend if
−

s for three zones to include mention of c

I i n the Table t 2

• Strengthen Clause 19 to 2 c : : ntrol of deve on fl

I land.

2) ''''' n of LEP, C'.
Hc: r : c ' ncn a Developrrcit 1

I
3) Cc 1 J c 1 1 A

" consider r n land which is id− fed

I cc t n hazard" , a to include a n : s r a −
"Z I c ecticr 7(f) Fkc.

Th a uld be cflccte by this proposal is c c to 2.4 and is
denot4 "I"

It is r c o − ' r c d diat all ex i sTh , " " acm−nit −thin :n proposed 7(f) zone
y the a n n J ccc −mending LEP, b '

a s such 'c c " e Enviror
cr2 acm g ' c c r i developrr t

• c: ccc tr c c

005 Page 18 Lya : un
Consulting E
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Manaqej t Study

roe I
e s c e for lard v 7(f) 1

I
27

mept cl : a r n r am API

was H .CWaken
thi C',

5 I A Y

Vo

) ;, I
I

.bt:2,7

F N M P R R U W ! I OW Sx13)

Fkjou Evunit
Reside;Aiai Oomnrc

ARI News)

− I
5 0 0 0 0

20 12 0 14

L. 1,804
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I
I
I
I
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I2,6

TOTAL NUMBER OF RESIDEN i l PERTiES AFFECTED B Y FLOODING

Flood Murrurundi Biandford Willow Tree
Event

_ A 0 A 0 A 0:(years)

5 0 0 0 0 0 0
I 2 1

14 7
20 2 0 1

1 0 0

I 6 0 41 21 10 1 1
127 121 46 45 23 20

I
Key A F 1 property ir4 and above floor flooding)

I D − [ 4idperty (abo

I
T

ITOTALNUrL c l i N O PUBLIC BUILMNGS
AFFECTE. YFLOO

Flood Murrurund Willow Tree
Event

U A U
ARI (years!

5 0 0 0 0 0 0
• 20 0 0 1 1 1 0

50 31 21 4 2 2 0
103 45 32 4 2 5 0

I 2 0 0 58 45 4 4 6 5
69 69 7 7 15 15

I Key A F −−d pr,,−−,. f ioodrg in allotment and above floor flooding)
D −11 perty(

I
I
I NX5I8C

−
$ D O C L & coun
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wee

A r:d

L i r, a tc,,I

F. . Murrurundi ; up to
U − G J ri anE n j ear

I

A

CUF Treasury guidelines, ecc . . a e carried o assuming a 3 t
−for the project and disc c i (best . −t'r. id 11% ar

'− v
−

s).

F r .CIN nt − 7 resent t . .
val of C

. −
a cc

. 0 II

U)

. − (see Ct

I
f order of

S4I

a h v 7 e.

v3lue
.. . − all floods is abL .. for

U int rate.

ABLE
C............ I E AN − L ) A M f C E S (X1C−)

Murnunund Blandlerd WWcw Tree
AR (years)

5 0 0 0

20 0 2.3 0

6 3 5 0 11
II 11 4 0

1
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F
2 8 S o c i a l Effects

The dn ' iu−! (1986) categc j i s either tangible
cli ntar into dir t J i n

r r e a t e to the r p c t u fio. o o r o m i s i c c f the
'1 d nages or losses r e a t e to the s of that flooding.

Social, 'r issues which arise from flooding include:

Hfl\ze

' t u b a n c e s aE J1 J a n r e t j a 1 tr nd

It is not p to e a in. * al terms.

2 9 E c o
−

' . iderat,

The tiler channels in the study area h e en a human
t i ' i a a over ti e _. These oi−tiv f oo d r. for

i tn ion a a
' DL

H re outune t;,
has unda t tnwrIs;i) tu

5. and d v a a . H d in each t o w r p os

I V U ) i in this c h a p t e r , r 3

F , r : c t e d and invit d : n , m P n t s 'n nvironmental and cc I

Iatii: .tobein T aisedby EPA we
a a T ' : i. i i r g to

I 0 inund c c s i n e t nts and irrigation
th ret − that they uni

−
s a natural

I phen 1 a n cept that flood merely
decrease t a iak

2 1 0 ind. PoNflical Cocisideratio

I u d y area lie within th , dfarc an
a eat of Upper Hunter and tni c

I Don Page 22 L i &
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F iagement Study
Mu ind Willow T'

to the r c d p t a i n

I −

)CC(

Fl( ml
− rvice, COL c I

Er.
M I

•
controls j , C r a n I . The

pie and overview of I

matters it

* Cc C o v n −
ted

L i l l V'.*

F I c 3 L u P , T !−uVchty owns
on e t . o d p a i n and will t

re( rncerning these works,

ty S e r s, a ce Groups,
Cc x r ;tate

S

services.
H

• The FIoo s C . cil in tLs
develr N r
for thu i id

1

I
I
I
I
I
I
I
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[1 Murrw

2 1 1 C. ni ty C o n c e r n s a n d P u b h c Consultati

F C1eCJ ri t e s Rive, social imPI.cations for life in M
ford:

The b ii istrict of Murrurundi is severely affected by floods c 50 year
AR social implications resulting frori ;I cted access te A a

: January 1996 flood some a took a of s r −

T y was it the i d ; i i loc j
c r Street.

I 2 1 2 TansNart

are s e : of Nie f lplains
N L m a r e a d m Dbnd

.undi roads e e gefi ally N i r n n d u m river
f New Engldn ' "p to 300

• r between Lo −_ c On

ucc:• N CP fr−nti the

irou c .i the
tow: ;n events due to the nsht!oeiit

kn :3
..

c L i hen r r e x e

At the to inship of C k breaks its right be minor flo c it

into Norvill P a imor it; During rr 1
1 JNer surch •• r s the s

N A l I o n , ip to 5 irs, lea to −ice b'

.
: h [ e} • c tI e bank of Warlands Cre r 'se t N. of

O n ' ' . Forambil Creek breaks i i c

rrio h ' e d d l a i n before surcharg •j ad in ihe Or
Oaklyn Road whew i3orambil Cn

U L U 1 1 9 I M 1 1 I P U VU

1 2 1 3 3 t i o n a T r u s t q Heri t Rulidings

• 1F1cte ',r 1 dings or
LI

I o f t • ' ' w • a shingle roof H •• to

Aacoun
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I t J iy

u a n u vv I tee

th it the rear
−

in 6 flood, Dooeys Store is
ocatL 'her groun r ; not flooded. The present store was
erected

which is − d : :reet was originally awooc
n in 1842 a A s e y was

It A th r. uvs of t. a an th Y 1
flood.

I
I
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Floodplain Management Study
• Murrurundi, Blandford and Willow Tree

1 4. FLOODPLAIN MANAGEMENT OPTIONS

4 1 0 of Available ires

There are a vane of flood−)' in management measures which could be ed to reduce
th d c Images. C ji ig the range of available mea ires it s t elul to adopt the

J.)n syst m showi i i Figure 4.1 (based on AWRC, '?) which distinguishes three

' i f!c. t ion reduce risk to properties through measures such z I use zoning,
rr ...imum noor H l

, or house raising. Such options are aimed tl
us of floodplairis and i e

− ,yn of buildings are consistent with flood risk. Ti
comprise a mixture of "non−structural" measures such a s planning controls and "btUL −
options whk'h involve construction works.

nging the response of flo.J :.... . . to the flood risk
thr 'e ss, by the installation of d war,'rig systems and by the
dc ergency management plans for property evacuation. These options are
wholl •..

−
by changing the behaviour of floods

...
of flow viocity, depth or the

durau rig in order to reduce flood impa . Such ructurE s usually ii lye
t h e c r 1 of engineering works such a s keep water out, . riod contro C ri
reduce i 'iannel improvements to speed up the flow of water.

A imber of mitigation measures − iiewed in the t : . L 1 g sections which follow the
y of options shown in Figure 4.1. Figures 4.2 and 4 . : ihow the locations of the various

structural measures a s s e s s e d in Sections 4.8 4.9 below.

4 2 P l a n n i n g Controls

4,2,1 General

T e c b e d apprc3ch to floodplain
,

rient in NSW w ; introduced Jn 1984 a s an

I r : : n :: the NSW Flcc ...e Lands Policy. Tt ch, which is described
in in Developr ival (1986), involves siaeration of local social,

economic a ni.'iental factors s iecting appropriate flood related planning controls

Irather than y otate wide stanudrJ,

I
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4.2.2 Co

The key factors in selecting apj r.g n d Ic

• Topoqrv
* C u r r e n t o n n r pL,,!: i I n o n

.

• Flood h i n r and corn n r c p .

f a :co

• Flood fL , d a m a g e s relationo )
Food o on. −noin or, response issues

In Murrurur , HI. I A Pioo a r c n u m b e r o f land use c−o s c s which need to
be considered −r S A Y s n o ! o o n−−:

E s r itial services and o r e s W c h r e q u ` c o − o P e r a t i o n such a s schools.

T P o s 4.1 to 1 3 sur r i ie mair. I S W P M PE N o i i deter n
apr opriate planning cor Is for tI a s
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Murru

4.2.3 .. d

It )fl to apply
of f H c . cia L e I s 'a
Hc Ineff( 3 s s t a a l ) ensure t

I Q a i H not be
P c.. o a "na ocd, Any a ' n " J potectic
guarantee.

4.2.4 s and

I F a r s a common fe ire iny uft . and p r o : d e p r y y and se
However . '. paiacHar. Sing

I S n can:

I :
div

• i . . a at t 'ny cci as.

p r e n t w : . s wire T . s arc −4; 'roneAlthough if. a'
to block

Filling or m 1 f the ground can also cause ,ow p a t t a s to alter.

F r % r − to a

( . .− i zc. . . i i ' 'c R.r,

t a . : c . . . . . . a l s c n r c . . n g and f i l . g 'Li L..

I ows are n d.

4 3 Voluntary Purchase

I i l of housing from ha1−.,,_−,−d reas in the floodplain is o f t e n a C
f correcting p r . •− a a a a in such areas and can be a

a vhien, o ar r− t aceptab T

p cc 1 L 'ter pu − H
pe ublic open space or son cc c a

j StaH Governndrlt e a ; e s in a high
h ; . , in the a l n c c − v n n c c ne depth and

I v t r e a t e n € , a − −a .4 a cd evuation
arcb acacrimunity

I c c −. cce a at tan Viii − ' n n ' − c t a n c. −cc If

a e c s a m a .......
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idy
w Tree

Where a I a voluntary purchase sc Dtified
that the b o : c 1 , i this ca se Murrurundi to
p 'r—E I roperF r J ; to sell. There r

1he pr ndent valuers a le V C
L tween C •. . . Valuations are nc educed due

nature of the site,

Tt I 0 velopment ni i properties with the high hazard flood zone
c tes for i a v e schem . Any proposal by Council to

y purchase neme mu a − er a s the proposals
cc ; an t impact on the ir , details of the

r a voluntary purc − neme A u d on l y in conditions
the Floodplain M n s m e n t C0 rl.

All e u l o p m e n t eligible for a voluntar, scheme within each

−.−j a re outlined below.

Murrurundi

There are four residenth c, Arnolds Bridge which lie within high
'd floodway are e scheme, Valuations 'c ial

J s have not bee arried out, . rom th by survey undr dy
(Apr ndix B), the indicative cost of a purchz scheme for these f as

3sed at around $360,000. As
. cost would be spread e v e : " a 20 year

the ne resent value r a 7% disco nt rate) wouk e $190,000.
t worth of be ': . s assessment , amount to

or I, iu, ' . e scheme is not i n ' s , voluntary purchase

sc s e gene y implemented on s o c i a l , economic justification.

Blandford

There is on − −
. e ' in a high hazard floc d. The

house of conc€ i ... the January 1996 ever i d is p −c n
state and vaca tn constructed in a major flowpath ix
the banks o ' C I urchase and rezoning is strongly rec

rlree

Nc itial properties within th j Free would be eligible for a voluntary
scheme.

'MS DOS Lyali &
3 0 Consulting Enyfi
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Murrurundi, r Tree

4 4 F k I Proo

This term refers prtccedLr :sually on z7 p , c, is, to
structures Icc c, s T I r c jcmm
h. , i ac
\A n . : ' , i : : t h j s c a n b ( .ructing

n r ! c o l i e s and rec 5 I

house c c f T , - , , 0 7 levels can be raisE
house. a to raise brick or ma& r

C c ' e r t i e s h ' c ' ' 4 ' ' rcr
− ; d e n c e s . 7 of c

E c h situatic 1 u a y an
C recuired works. The c must a s h e

t e J ! a : , e effect of a f J c from cr,

− must b,,,1,− cred for Li t e m p o y 'e :Icrstrea rreas.
'cc csc ens, −pump out s 3 t m c have bee used to ' c ' c e cr iii c ' : . I c:ai.

fing the outi f c c i providing floodgates/

I M iave a a l l y only
s tures, Is rr'c C r Li

I L f l o ' c , c e c c c − c ' a r e flo 'cc , ast
5 ?r less d a n e ' c e c cci

I I ; ha'
− me od for

onomic evaluation and s . the " l y to
al flood r i t s

I ' ' 'sing t o o n s r
C J t pOperties wowd flU. n .

raising scher
U

In a e . , . . r s for I : ey he U r i n t h ! i d down th − L n g con

I i s i.r, ic, should h p it c ant Plan
the ci, eme'c'cccd e e ' c r −cer e c

I G n−nt a s o requires that Councils carry a ongoing m c n c r I g where

r r c c a . c d t o e ' c u ::ccv
ri i oor level.
v . c r t :cc veyanc ingp 'car
mad 'e of restrictions on C'eve'urorient below t h e e n or level.

Councils principal role in subsidise: volkmitary hou r to:

'
c

g controls over

tee, a yruent L j m buildai after of the agreed work
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Floodplain I i t Study
Murrurundi, Blandford i rree

I −
The s i n ( t oeiT.entation of a St

.
housf is not

ec .. 1.i the c of di, a total of 10 ho e s are suitab for house
−' are locatea in or arou the CEP The cost of raising tnese houses

I s I prc r worth of benefits is or. i1,000. Experience suggests that
t h w wowm t i d the balance u the cost of house raising v r a−"1
above the $ 1 0 , 0 0 ouL 'tate Government. The cost of rehu i tl
A & a i d e Stre l ' − ' e , . ound $110,000. Removal of bed mater.
vic i ty r f f Ill enab . waterway to function a - c i t y , anri will

a ,,
c t i n n 4.8 folk. ing). This scheme w., ii−4 a lar

. a
d I c ,

blic properties and is more o
solut
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Floodplain Management Study
Murrurundi, Blandford and Willow Tree

t a i n e d and sufficient qualified people are av to disseminate advice and
i : ssance.

4 6 Flooc rrogram

T irijority of the residents rindi Shire have a high degree of consciousness of the
t' 1 " f o d i n g . This is becausL ui the occurrence of significant recent floods in the townships
c .... t h n d i and Blandford.

However, n continuing awareness program must still be put in place to inform n e 1 A cidents of
U ..: .isk and maintain the lev of i w r e n e s s of old residents. A . i e flood

e s s sch ne will require an ongoing r . : n t from Council.

landford a Willow Tree would L m an ongoing flood e d u c a t i n program
by Counc H H . evelops and maintc working knowledge of if reat to

nships. This program should put tI._ L into perspective for the . residents
a − . Lusinesses in the flood prone areas. ThE ( Juc i n program should promote at least the
f : i v n c lements:

• An a a r n s s of the exter of and hazard associated with a r ; n e of flooC up to the 100
year AR H A pre−r− is the provision of

.
−od mppv ig . Acc_ finition of

flooding i to achieve in Blandford and Tree, the standard of
topographic if : poor.

• Flood : " i c e on S.149 certificates issued by Council when property is bought. These
ould contain clear advice and consistent requirements for floor levels for new

S
• A knnv Prine of the chara isfics of flooding amon!−' the affected property owners. These

5 c h a t H s should :formation on the freat Pncy of flooding and the depths at
vari Ecations. This ir rmation could be in a flood information booklet
cc i i.. both general and site specific data and c s . i b u t e d with the rate notices, Flood
I I: 's a number of key locations around the town can also provide a useful

mi i i : to r

5 • An aw the e f e c t f an occurrence cf a greater than the plannirg vel.
Cc 'e must 3 taken to inform residents that a flood greater than his Ic flood

e planning level can, and will, occur at some time in the future.

The Fk. .plain Management Plan developed a s a result of this study should be pubic!sec!
and t€ in Council offices, libraries and similar loc . tons to make −, r ' 3 aware of
the mea i res being proposed.

5 • An − " c " a w a r i e s s of flooding and flood impacts. In the lower Hunter Valley, flood
awer −

' i . ommunity has been raised by holding commemorative events to mark the
L _ . j c. ;_ irticularly no tew3rh j foods (eg 1955 flood).
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P 0 1 'i Management Study
ML − ord and Willow Tree

g . a l invet ' o n required to c... e side
, s sess material suitability and

foun 'o condition

Levees with public funds m . t meet thu current and cor. ction
requi : . r i t down by the DLWC DPW& usually coistitute a di
dr" R wIuCh requires that an EIS mL3t be si r: 'n support iur an a p p h c d o n for
deve went consent.

ICone e h i n k walls are n situations where urbanispfin abuts the −,v;?r and t h r e is
in... .. eUable ft. . . i L.......s. Block walls must be r o v i d e d with r i : c e d coi.i..
f o c : : i ,. −

width to ithstand overturning during flo S.

Murrurundi Town Levee

W C 1 C p ad a c . . c .
for a lev−a to protect Murrurundi in the 1970's. The levee

I long the righ bank ; far a s Br reet. I E the line of the then e: ing
levee upstream of Arnolds Bridge. However, it is not known .jliether it was to ..
that icture or incorporate it into th d scheme. No information is avail
the t' of if r d l e. Consequently the following discussions on this concept is of a
gene I nature Oi1 U is b o r the levee scheme denoted LMI (Table 4,8).

T re several factors against the WC&IC town levee scheme:

I . Unless a s e r s level of the PMF there would be a chance of its bi ing

surc p Arnolds Bridge. In this ' it Ay, overflows c 1

c E fr Street, a s occurred in January ' . .
uld not be ab: to

I return to the r v r, ( i e to the bi 'lect of the levee downstrea if the bridge.

. If the levee i be constructed to the I vel of the PMF, there would be an increase in
I flood levels ali rig the length of the levei c : with a re−d ction of flow towards the left

bank. Flooding on that side of
.

river ould be e> ' d with potentially serious

consequences for existing develc on the upstream side c Arnolds Bridge.

There c iot
,

be any opportunities for storing runoff from the loca o 1 nts on
the ird side of the levee or from surcharge of the existing levee, pendin of flow
L ifter the flood has receded. Consequently, considerable ponai would be

d on the landward side which could result in flood levels in protected a i e a s being
lowered compared with present day conditions.

r . major town levee s c h e m e is rejected on t e c h n i c i und and wou.
:−illy justified given the relatively small d a m a g e s e x . . . . . .

the townshi,

I
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Ft ,9n nt
Murrurundi, BIG.

4.8.3 ." L

st for minor levee h3mes. Re vee upstream of
u a its sa ,' in the a major . s ..live measure, a s it

Stre a s a fh Tb's I vee is n Figure 4.2.
1 in to tI elevated on Mayne Stree .id exte ids r a
d ' ap ro 80 m upstream. b, r ords d . Ding the date
tI of its c i iction or o built it ('

−
.',,at the levee me' e

I_ place sin e t: 1950s' he s if .c o s
tl constructh 31s of loosely c o i acted r −

In January 1996 s.. c surcharging from the Page IT nto
area anc c as. Reports of the flot'. I . S

e e d n . A f l 1 breached
I

−" by C o u n c . wou th t.
c n . ta t .wee r. ed.

It I at the rpr t r u t h n levee a s an enriineered strurThi −,,old b n e th
to t at in the e e has sustal ied structura ,...J . −
flo s a to enter the C nc m s thE the levee

−
cantly )ove

e ' levels ) oL i a ..
will a d ' e r

,
fect prr ' : s on the left

of the r id eN avee w not
by a structu ,o , i ing would r

ti probability a sudden surge e t ip to

Hydraulic modelling undertaken for the Flood Study indicated that a flo c 3 m3/s
surcharç levee for the 100 y e a r i .1 event. This flow. d 7% of the
total rediately upstream of the 1 I

I− −aulic modelli was undertaken for this present i ' o a s s e s s the effects on od
Is in : P : River of raising the levee to exc d 100 year l floo

o R€ 01 the modelling showed that flood " r ' 00
if, ,. a c i t t o the levee ' ' 10 " Rl event. fl
1 ' 1 Were negligible r f r , O n g e s Str −−. −

.. Modelling indica sc . " . ; Engl nd
U,) 1,7

L rnclds Bridge under .ar_ .−ot j :icreasc
rise

The increa e ..00d levels upstream of bridge would i t ' of 200 1 in the
depth o two proper ' s '1 D t h e n cuvently f1

−
the

100 year ARI. / s well, on( s y c u r r e r j would experii w
ii. rdation over the floor. In p r a C ' : a r e 'ith a freer rd on the

vol to allow for 5E rt nties in II e .
The freeboard cc mmonly ra 11000 mm. I

c r ' T such a fi e rd would exe the left bank in
fl, )c h result in 'ch are hig ial 117 tear Ar"
b.

. are below the IL, of the crest. The . ,
1 : ' 'id,−,d by s . . . y j uf

NX5I( URRPPMS.DOC Page 48 L
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the F WOu n o C
−

f u u J and ccraeq in
tN nJe C i If this sccx
wou be− a s a m e l a . proe−manng that of the existing leve
50 year ARI nood levei.

a t h i e increased 'w ' v t " ' ' ' , rood
i c — i e on o C m a t y a.

Slnnea occur. H'CC flt

Conclu as a perly enç
C constrt

exsb o b a b l y n 0:

k 5 C • t i o n and
tand ove

g3

$110,OC i val e − Ad be
remc edge water

r at. to 100 year A a f
$250, —so

4 1. ;chem

I d nofArnol

A. n − S t e tend the Adelaide Stree, above al the right
Bridge i Ijacent

iftht
• a e

2 no,
r c . r . r es rronunj joining

S '−nk Street, s C tion of
U a: .M c Figure 4.2. existing

−. tctial at Arnolds , −
c o , i s t w c t i n g the

C•

a J abt,z, and
: t n • todi

exte •− o prevent flo ?ring a ' the
sout towards the tovnsn:

F. els along the length c a ,rruHs
to RL461. HtI:

− ,n sea c r − j − •
2. 11 in he I 0 a of nomna mqn e 3 Lane.
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4 (hori,
s d ild be 25 1. C concrete block w r

this requirement.

A lo e t to
•

: I
F is s a m e 'evel of
r Vpntcz M m t n I t i e e as

J to be

; 3 ( •? could

I; c t r −

I
A c ui. '− for cc of around

•i

1: C eI r :rlfl

140,000.

I I
I

4.8.5 own Levee
I

I
1) j n j the northern side of th i 1 Warlands Creek flows

ic school, or

2) u r c h r −

I
I
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Floodplain Management Study
Murrurundi, Blandford and Willow Tree

I , . c o d i n g occur i he vii' Ba of town the north of Blandford Bridge.
O flood events, ftc

. is to shallow sheet flow which
tr street system. T L t . orthern extent of the village area
ir iity of Hayles and D ets. I ned, floodwaters also flow down the

irn Norvill Park.

Duni − January 1996 event, flows on ' / ' .i '. C − 1 i r c h a r g e d the highway in the vicinity
of −'rd resulted in closure of u .aci. V also traversed the street system and
caused ..a flooding.

A e sr.heme which diverts f loodwat . . J the township is shown in Figure 4.3 and is
hemeLB1.

ound level information is not E ' Th e estimates of the required levee
F ight are indicati only. Ba availa' c ta, the levee would need to be

1 .5 m in height to h a 100 ye sign 1 1 and ha' a length of around

I I Timor Road would ne& :o be raised to c oss the tevc near the r England Highway,
b ' iain at grade on the northern side to allow the passage of flo dwaters.

T c ;t of the levee scheme was estimated at $520,00C 3enefits gained by the levee are the
given to the Blandford School and the Nei r I Highway against overland flow

fr, s Creek.

a major levee scheme cannot be
.

economically solely on the grounds of
I to the township. Overland T 1 0 1 W a r l a n d s Creek would be directed

tc ids ult and may actually result in an in in the flood hazard, a s flood levels
100 ould be raised by around 100 rr 1. The " ' w England Highway is a major

'tion in the incidence of floodii i ' some economic benefits.
I− :ion of closure is limited to seve at r 'ativeIy infrequent flood

: . ; : c c e s s in not likely to warrant such .

C' c e LBI is not economica 7y, tional flows dii J

−
andfor ' y the levee may result in L 15 1.,

I 4 8 6 Levee

From si
.

:. ve been made t.. prevent breakout f'om the right

I b i E 'sham Bridge, by e bank le tow levee

IHydraulic n −
fc: 3 raised levee scheme g e n r ; foIL 'ie line of the

existing 1ev vvo '. 3 up to the 100 yr A U iks of Warlands
Creek. This s . ?me is i o f d LB2 n Figure 4.3. Initially, the

.
ek bank in the vicinity of

Barsham Bridç ; it is the site of extensive breakouts during major flooding. The
levee w a s r o inction with an increase in bridge waterway area from 105 m2 to 140

I ' M S DOG Page 51 Ly n
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I
4,8.. ree S c h o t . .

C M 4 1 i−undation of a low

fl 1

from tl' s .oe south,

In tl , t h e levee w c d by the floodwaters in

I
r i. An
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floe

to th went o
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A cost .alysis was undertak€ cost of the l e . . . . c,. . 150,000.
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4 9Chan,Gen

1

The hydraulic of a mrrv be increased b den.nç, epenno
channel and b j c nn f t s a n d bed of ob:n
can as de−snagging and o r n .i n − − r o u g h n e s s , n

roughness, to maj

and scour
o channel route

S . I I m o , . . n s t r e a m flood
be evaluated using

in the upper reach rst brough
October 1949 durir . ow occurrE I −

ft ghway adjacent to and :,\rnods

Durir:ftno 950s r.. im * s n t h e o:m c s n e p r o snob
walls dnkercn

C
..

: J J still P. d a r n rotanbon.

Th . f t viour of streams ov;or; o u o h ret.

and at many locations layes
S paver sasoeonbs to bank e o f t n. On aromas

− −stmeam and, aleveiop in rraon

At cmrents are exp ad fh n i or ccm
Wgh

ii − −memos)oft
of the rrmonders

h ; .
i d a d from banks iurL . . a:n to d . t e d farming bomb a. c..

I
c the Pap. ; Ftiver over th P 1 by th c m mmcm

r S 5 f l U 3 : f l 5 5 5 1 V O f. . e exter v
a l a . I T m , I t in a. Lvorp.noi Fftnpe, no k forms the 2 −

deposited in shoals in the river bed after i. The shoalingt−eouoaan
in the misporting : ver of to loss −

mi
bomnoer )flsOt!o id reqt a ngner Hr
oc g e ned. L t n g the extended penoc .

s established, thereby increosnp − am
ear rreshes and floods. The ov− mm . − carry ur

− a 1t ts n a s a high tendenc; tr − f tant di
; o f shnqie and boudeis . Tl a v, y s section of t

I − . D O C −, 1 L

− Cor

I



here there ar
land hay r g −

I s

I
w cnrwas

y with uee:c"*.

I
T . channel r described in the following sections have been designated
so a s not tc nk protection works.

4.9.1 increased Waterway Area at Arnolds

' 1 m — ' and i s a r c r : rha

n Durir: v Ic
d i s c ; a c L /

:ound3mJs.

I
of the three 15 m

I

its full L :he build
Rernova 2

−
2 T h i s s c IDf Arnolds

−
ich is shc

I
r

Onsst of
−

2

r f 4 r, the

ma ,pproxif in

on c
t s The in(. 31,−− liv

−
ebridç NiicL in turn leads Di−fl

o i levels dc.vr T . 4 s 3sults for the 100 ye
I

• cost estimat
9d. They corn ,ocan

) iO − ij walls. The t ;
• 1 th levee s

I
V

I



I
M . .r.

D ai yr ARI event, T L r . .
e ' i t s mounts

TABLE 4.4
ULIC EFFECTS OF REBUILDING ADE DE ST. LEVEE AND

I IALOF BED MATERIt
(SCric

IdOfl~Iqlor Location Peak L.

J t ; a m t 0.0

I t o Bridge 0.0−1.2

/ : H .. Lane C,1

I D r 11 \ 'a s Lane

I
As ii 'from

act on to
•

− i e Ade .

−

o f the schern' is r , 1 : •
•

A feas'bihlly st f
rnaleHal niay h a • F e
pr pared I • the cc ite.

4,9,1 •. Idge Span

The − Duld be i n c − " d c n Y r' : 5
m a l i " ' , −to the
2

+ ,

• • − − . u_

H

− −

i C i t C −s River to be
lei of 40 r 1

r ' − 1 t n . : : w n c 1 ritStreet. T'
C invert .

c
−

has a − a ri
n

. − i a − uira1 − v − e : r n a : ;
.

I
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Floodp/ain Manqe
Murrurundi, B/andford T

I t F 45
Hv AULC EFFECTS OF

LARGE; ARNOLDS BRiDGE V FERWAY
Ai CHANNEL EXCAVArI J

(SCHEME CM2)

in 100 −'
Location k Lev

t r r q Q+r,,+ 0.0

00— OA

iunt Sti hn i. je 0.4−1.5

Arr—fr4c Rridge to W i d e s Lane 0 1 (increase)

0.0

Upstream of II i reduction in w a r ex 'rienced
adjacent to r nduction would be d u e t − c c . ; 'ice
cape t ig from implementing the works, Q , , ng of the left
b the 100 year ARt event 1 − :Aurulla Street

r'f the left bank b c " i 'still occur.
vcuio also e l i m i n r ' sur

T are tof

− L e c t . −− J h the c r J c . 1 ; L
0 / 1 event discharge from 380 3/s 4−

rr/− ','his would have the effect ot the bridge by arounc S
mm. These effects would be e x p e r i c . 1 Wades Lane.

A p r ! n c r v stimate of e c f s i r c b r u c
−

and cI

e x c a c c v n − ' . Sa be c r c e n a d up to c u c ha I and

pres i o f L−n c 3 CiflC.0

L 1 on economic orcunds umpSon of two
proper t Jntenance of the revent
build ii e ctianneL

I
I
I
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4 9 jor Channel

49.2 ,1 (

F 5wing t QuE maire, I
rec it

Ht and
(

v a s undertaken for r the river invert was
.1 Thyd Street iee of ar : i d 2.4 Km.

in f b I rial at Arno'
Vi i ( S e c t i c excav n required

I This sch

C
−

i p to th I y r − C

i untstoa

I E F F C T C A N N E E X C A V A T I O N

I

s F R NVEFD

AN I BED T A R N O L D S B R U ' T I

S

I(m)

1 1 . J ' ? e t 0.0 I
Boyd 03I8

Arnoh OA − 0 6
I

i D I O U K Street 0.0

n flood lei it
and "

−
r I Of

I
I
I
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Floodplain Management Study
Murrurundi, Blandford and Willow Tree

F
4.9.2.2 A d d t o n a L pan and Channt r r g

This s c , , tC heme iDn se J chJr!ie excavation extending ie Street
pedE str ro I molds Bridge and continuing to a pc ( ly 200 m

Udownstr, :oo tr t, a total distance of around 1800 rn

Excavation of the channel would consist of the following:

• enlarç the river bed to a width ranging between 35 D m upstream of the
bridge an 0 m downstream;

• g channel invert Lv l;

• sid slopes ran,, iL aen 1 (veti ri I and 1 (horizontal) on 6. Th e
river banks are not tly disturb

ng the existing sinuous alignment of e

T,ii shove w would require around 85,000 m3 of m a L r J to be removed from the river

I
C ments by themselves wc i. a cost−effective measure, to .

on flow imposed i v. y. Accordingly, this
includes ie increase in the a bridge by the inclusion of an na
bridges. 1, s detailed in SectLn − r 1 . 2 r Scheme CM2.

nodelling was undertaken for this scheme. Frclrr Table 4.7 it can be seen th t the

e d bridge enlargement would achh I duction in flood levels, esp
II r of river imr e upstream of tl a.

TABLE 47
HYDRAU

ENLARGEMENT OF , :rwAY
AND MAJOk J ..i.o−VATION

I Reduction Peak Levels
LOL n (in)

Upstream of MurL:a r t 0,0

M% i " , r e t to Mount Street OA−0.9

I t o A r n i d s ridge 0.6 − 1.8

Ar 3 1 VV I i e 0.6 1.1

IDownstream of Waues Lane 0.0

I
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I
M r ,B

A pr(−' the cost of S c ' s would be prevented up to
the 100 present wor. . . f bene .i to t $140000

Extensive channel works .. .iver would r o h c i not be
g Is. Additionally, histo iver is con . i 1

Consequently maintenar.c a of c works would be req"

Co o[ ..c .p to the 10 c not be ji
on p )pertie is rq€1.

I i s r ri u s 5c r &L ie.

I
4 1 0 F l o o d Mitigation Dams

F k d p+i, dams, ' e a sirinificant flood f r t r r f

R n r r d n r i . . , on if awn Dam on
r iduce do

.
J . ;e of Burrend ig Dam, a,

a reduced in t r below, e 5earn ofDubbo. i.
if s a .

recorded flood fr −n ' ant to a much irer
f b i ry 500 years, and is ' I c f the floodplain

r : r :

• l a m s are c .. j expensil i and c c e justified in economic 3 1, like

−−−ay Iso serve −, supply uses.

• . i e r and BorambilCr ari
o fk for sto e s to be econc H y j C.

implement in oo 1 c ns is n i " neasure.
I

Details of Lie schemes are summarised in Tables 4.8 to 4.10. The followir− ' a re to be
noted:

The aener have a nominal design freauE / no g r an 100 years ARI.
C b i. in present worth "e no L an $lil..., 100 for
Murr i L − : ilbow Tree is not s' nificantly aff€ ad by fl
frequent than 200 1

C , ven the relatively small :he towns it 13 not possible to

r
urely on economic ground . Ones− of co " , however, I

i . no levee on the right bank of the [ I of Arnc.
Brid − d C of r e same crest E vation, in

remova f : a l ;. This scheme is deno d c Iwould F 100 year Am I i e CBD area. The estimated cost −
$360,00u.
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S u c t u or in t it

es a o p r i a t e to those are C L.
stru. ;e c o n t o 3 and other planning s.

I
I

I
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Floods ment Study
Murrururid and Willow Tree

F
5. CTON OF FL. PLAfl NAGEMENT MEASURES

5,1 .ckgFound

As J i. ection 4 2 , the F in Development Manual requires a Council to develop a
FIc ement Plan t ; d on bak t.c ' the me ; of social, economic and economic
cons which are relev to the cc. ,'. r.. c. ant that, in developing an overall
plan, Co icil has before it 3 is of tr s e s to Le considered in makin choices, even
where some of therr p for the particular circumstances. This ar se ts out a

of i c ' r s '" into consideration when sc ti−'i of works (eg.
i a s u r e s (eg. land use, z o n i n , that should

b . Floodplain Management Plan.

Each community will have id, therefore, each r s to establish its own set
of considerations used t s of different options. r ions adopted by

a community I r, recocni e the State Gover, .r. c. .i .ents for floodplain

rr ageme the Floodplain Development Manua id other relevant policies. A

a is that some elemer of the Plan may be eligible for subsidy from State

a F 3overnment sources at−−*
−

ements for such funding must, It efore, be
taken in ount. Typically, . ' s t e and FE E C v e r n m e n t funding is given i i asis of
merit a s j by a range c na:

iazard and number of properties affected;

• fl nage c ised by flooding and the ber 'Icost ratio of proposals;

• The importance given to St gic p l s n r * r. the overall Plan,
Compatibility of 1 other government policies;

• Commi : n prepare
11

.
Wing iur proposed works.

T ' s which eed to be considered in developing a Floodplain Management Plan typically
f .; i e following broad headings:

• C m , is and Social Impacts;
,esourcc anagement and Environmental Impact;

• ic nic and Financial Feasibility;
Technical Merit.

The next s 3cJon of this c iapter presents a summary of approprLte . .itrols for the
three tc 3 he basis for any Floodplain Man t The subsequent

s c DC −esent a review of a range of considerati .. .
under the four headings

An analysis is then presented which a s s e s s e s the performance of the available
A the factors to be considered.

I
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5 2 iina, Controis

L 3fltE a C l − i . I
to

rs ap I
I

C :rr
to
h e

I
1 ttern c ! / o p m e n t i ct of f c c r / discussE

At a
−

sa t of contrc would 3 − n p i ese contrc I

Enco t for open spac − sp
for;−..

Seek t at E f
•

−H us c.
flood

• icr : i,−−−n i t h redLc d a : , ;

−
a c e abov

• I j floor level contr0s v i t m a , buildings ' ' t h i n the dplain.

I
Sri − n Fl F
2 .iing controls c

I
I

Flood iie

F r d (i) N o n e r € to existin llowed

I

I
(ii) v consent of C

(iii) lmplem a j purchase scheme for most severely
affectea r€ i
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IUCY
Murrurundi, B L Os − −

(I) o be at least 500 mm a5ov e :
th nd.

(ii) The fioor a building is to be at or "ian
the 100 ,ea , ARI flccJ r tlat

Council should also r buildings within the flood,L'?. Ei −•C .1

I d buildir use up 50 ' a b v e t e i00 Year level,
−ants fo under the buhcn e sl.alu or, or)Jnu is

I 5.2.2 Commercial Development

R e c ' ' d controls on commercial development are:

I
(i) R nent p€ cc ' f 'ouncil.

to the 100 year ARI flood level fort

I ( i i i ) Any new const −
compatible materials up 5CC

above the 100 yea /−−(iv)

The building must also c ' n − : r all stock to be lif to
eleva a f o : n x situate C '' cm :i

I 11

(i) r iv , i of Council,

to the u u yud i , − r l flood level for the area.

u c m t include flood compatible materials up 500 mm
P R floor' level.

(iv) TI e '
,

'ovisior r all stock to
el zzancr 5 )0 mm
y I el.

I
Page 66 & n
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6.2.3

A I i flood ed for essential services. Any future r c c n th
po uLnce, fi, j c : ES should, if possible, be undertaken
C )dplain.

5.2.4 ilties

Essenti s ;uch a ic ', 'i ie, water supply 13 should be c j p o
continued I iod conditions, All I I − is
telephone e., jo. Extreme flood levEl.
shoL.ld, pref I c p lie of o d conditions, but if t l i is t ey

c being restarted i −mei il eded.

5 3 C o m m u n i t y Lpacts

Corn 3 are an important consL i n appropriate floodplain
m r − :s. These expectations may enc npass n a J issues which are not I

c j economic or environmental in character such as:

• a t I expectations

• Fu1
ity objectives, including future development limits,
tivE i_ e l c a l issues.

5 , 3 1 Communityi

Flood related wc:ks m e a s : r s c have r on " cc "y and
individuals. TI−i— ' , are oftt I 1 i o ti of a
proposal which r r i l L C31 I Lmerit. I t issues i.. ict ir i! j , r of
a proposed measLa.

Potential f( Jgain;
Disr n e

• I

• 'e.

t comm ii i the course of tl indicate" L.' floods ar c ed
tc lips and there is no :rong c r n pport for I−− ials
which would i aracter wn. Large sc e r o c ation of the IT Ia p r t : C. istruction of jor levee sct to protect BlandfoL the

would not be favoured. While th ; y be c ni 'ned
vaiues of

.
tic.i the planning es, C

i is on o n a l f of the : d to consider the ure

i f ; s 0 c Page 67
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ment Study
at Willow Tree

5.3 gic Planning Objectives

Murrurundi Sh Council h Ded a set of planning policies for futt i 1 o p m r t which
reflec L r m F the community. These policies i ed the Local
E i F an w h k . b n reviewed in Chapter 2 mber of suggested

are detailed i Appendix E. F I will be a key element of the
Etc Management Plan for the threi ps. The recommended a., .Lndments are
designed to enSL that f t LEP and other Co i il policies and instruments reh land use
on the floodpla' c i with the Floodp'ain Development Manual (i and current
government thn

!or other wor! qd me u to be included in the Floodplain Management Plan pi
for Council's overall planning policy relating to floo.

n . a g e . . ent,

11 5.3.3 Admin.,—.— P o i t c a l issues

E management involves the c o o r d i n ' ' " f the community, Council and
t agencies. Clear'y, any r e c o r r . n contained in the Floodplain

i n will have mor nr,e of success ..
it Jts within current administrative

i and allocation of resp: 3. On the other hand, siould an a t o n to the

a r t we sy m be clearly b r fical to the Plan e ' id the
ir

The of the parties with re .... .
for fl( ' .nanagement and .mergency

responE in the e', nt of a flood are I d on the Flood lain Mana ient C and
have been c o ' . i the course of ft sLdy. None of the options

. .
involves any radic...,, changes to the existing administrative structures a E

11 5 4 Natural R e s o u r c e M a n a g e m e n t a n d E n v r o n n ct

11 5.4.1 Total Catchmen ..'ment

Total hment 'i ( volves the coordinated and

n i n ' : d other natural resources on − b sis. It
a f o r wher i lay be made both t h ' .munity and

c r n m r This is typically ac" a Cab− " a n a g e m e n t Committee

v icl ;ts of both community and gove ie resentatives.

ZPMSDOC P a g e 6 8 L & . '−"n
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I in T . 1 and 5.2

None of the flood res A u r a o e .
., at is,

rr n one. Thei .−4.

1 note the Unc

u t 0 . 50 year AR

I
4WON.C

...vee dr i of Arnolds Bridge and removir riaI from the
i a y had

− .
119,

• . v c n r ' ' e we

I
A . a s whi i 3 n : n dam v

turalni odssuc
Of these, only the r .

I
55,2

p posed for the f r Murrurundi Shit
he prop i p r' hon. The sources fundin,
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5 6 Techn

Enq..i

ks, as d i : fro.. ires. r − cr lb . i d free of
€ In e n t C, a i n

oe t.

5 . 6 2 e in Exceedance Floods

S .. levels of futur e se t at the 100 year
plus 5 0 mm.

ed d e s u rflan8aEr1.. C iCCCSUFC
. .. ULflflQ L C L CL

s h . . . i−irerndosot . . muny
to u . T h reAper measure.

A ke c − extrem .s must h the allow for e"
as T b m . co r s imtcecm. surrounded b,

5.7I
The musl b ri ssed i importance to the
Mum . r s rho ebrrrotHo, err .esiLiy, Ahr1L
objeceve a i r / e H i rrooeptedbyCoeernme ems:
the decosor Hurred ohsely to s e e r : hnanohrt frctors, − C, C,

C r . : ..y, however, have rxpectatiorrs vaiich give mo.
sc d arm.:. issues.

T L . c th there t en close U5 Floc::ain

I addtvr. ii .rai•• e r m : . : , . . . a : . . s t o s t ra r : • . . .o r r •..•. ..
L a c o r s c : e n d the a n a l y s i s c a e a ni _ − N u t e . . .
to wham oh . ed in the pbri ac
th crc rare :−− .

mine its opiic.ns and, if a c .. .
u: a t m e scoong
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I
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I
6. THE DRAFT FLOODPLAN MANAGEMENT PLAN

S, the recommend( e n M c i IP l e Floc

F a
ruor,'m is

rr. ial at Ai A s Brk:E )Od
a ran ;s ia s.

6 1 Modfleatic

6.1.1 eves

Th n − c f o r , c icil
to − − n a 61 IT fl

• −.

p r ec rn t s e ..ee
3 1 id 6 2 . I

• 1 iz. s ociated 10

c f e purp − r ay are

ONTROLS

Fl . (I) −

I
(ii) Replacement only allow nsent of Council,

(iii) c anc i c r o 1 of a voluntary se
r r o s t es

Floodplain (I) I be at least 0 mm above the 100 year ARI

I
(U) or level r a rui be at e r than

1r
−

: r that l I

I
J N 4 111

I
I



Ft( it Study
Murrurundi, Blan rd rid Willow Tree

TABLE
PROPOSED ' C CIAL CONTROLS

Floodway: (i) Redevelopmem
. :

I only v . i . consent of Cc'r

(ii) Min floor 1ev, o t L r AP.I florwi or the area.
M e B f l o o d r C Jlding ip to 500
mm a v e 100 year A,,i flood level to

(iii) Ar N c ion to include flood compatible mater 'n. Im
/ i flood level.

(iv) Tt u.. i. .g nust a' co n for all stock I 3d to
• a I or zzaninE oor situated E ie
• 1C A . l flood level.

Floodplain (i) F . i e n t permitted only with the consent of C

(ii) Minimum floor level ARI flood level for the area.

(iii) A r ; nstruction to include flood compatible n' − to 500 mm
abov i e 100 year ARI flood level.

(iv) Th i l ' " must also contain p ision for all stock to be lifted to

a loft or mez 500 mm above the 100 year

• To imnh ient the recommended planning c o i ' i ls Council should resolve to epare an
ame the Murrurundi LEP 1993 to xH. r the inclusion of a nev. E onment I
F ' 7(f) "Floodway" zone. A dr I EP is contained in App i lix
furth discussion of this topic is se t out in ' ;ti 6.5.

• Council also resolve to e x h t e ?gement Plan a s a Development
Control PI; n support of the p : : ; ...Jrr it the ML uru 1993, The
Floodpl 'n n wou d − baE J on this draft F t Plan and
coni r quired 3nning controls such a s those set out in T ' . 1 6.2.

• The residual l o o d . reduce to the maximum pr .: : − ing

• futu ' r −
mmunit

− s and essenti ve the
P im Hood extent.

6.1.2 Flood Mapping

T e I ie extent of flooding gures 2.2 to 2.4) should be upgraded at. i S a

bash' impk' nting floo 3lated controls. It is to be noted tha " e best
topographic mapping fcr " rd ana mow Tree is at 1:25,000 s c 40 rn cu
interval and is not adequdit defining ' o o d extent to the degree of a c c u y I ; u r e d . Council

'C Page 80 Lyall & M in
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Murrurun
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I
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;ed.

• mmunity n ee i th in t and impacts ioding. Er

i e v L Jc − ' j

I
I .urs

I6.3.1 Pr.

le t

I
R e . wh ins alc t − m of ArnLlds Jd, S
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:1

r (he IE

− −
s u i f i c a n t , lLrr l of
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I n p

I i n 1 : i for II recom . i c ' to be InC Draft
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load M i, aent Stu
Allow Ti

Ai

E l INTRODUCTION

−rurw L Council has resolved to prepare Floodplain Mar ?ment Plans l for the
foF 1 id Wllo Tree town areas. As part of the of those a

rE 11 controls vIichrelE toth
vh ih thosEc : a n w o r , pp mented

L i d J by flood v at rs,

IThis re rt provides Council with a summary of t i e land use L Cu ply to
nd in t Shire, and provides ition of

L X Brit of thE

i I

E.2 −: −
PLANNING CONTROLS

Land u e s gener ly regulated by t Enviror n, ital Plan
(LEP), lc c .1 is that no Developm it C L r I 1 a c r The

3c Hs nereferenceE r m e n t o n flood liable
C ises which r to er − − floc I

iause5(1)lnte;;

The following definition is within Clause 5:

P "flood liable land" , a n s the Ian" i t i e t o " of Murrurundi or t,', if
Blandford or Willow Tree or eIse.h&, eh i J by flood as in the
map;"

A review of the map i 3 are no areas within the Shire notated a s being flc.

Clause 6 Mode. .

Th el a adonts if I g and Ass€! ient Model Pri K fc , inter
• : at a person t a buil k on land

within = onsent of Council. This ise e H 1r:ndi

, j in the rural zone , − ii uires the consent
Cou il. As sui. −. Df Clause 34 is justified.

I
I
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A p ' l en −

Clause 19− Flood Liable Land

fc" ifi ca—−n−ant c−
$

(pros , U V L

W V f l , k i L I i
any o t h r n r r i r t Irt

gutofa,

−

(a
,

c e d −−−nd

I

9

(b) the sa ty I f flood,

(c) wh6 r ti y fisk to life, huff or I i
t or

e. doily;

(e) ' 'een or will be taken
−

E 3 1 "TAR: ' 3LS

d " :t', 1993, there is no control on

T I
vv U U f l ' _ I

I
I
I

Page *
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I 'C − −

ro
App*c

I
I T h E LEP, lc ' irr and objectives based ' ' ins'−' ' " 2 details the

gene and n, with the specific obj6 of eac z n the Table
to C I a u . 9 of thp LEP.

ra r r objective of the plan fr e control nf 1 Plnnment on flood liable land. It is
ch and objective be in . . J'.,. Clause 2 P. A possible objective is:

"2. (1)(c) to c the incidence of c ,
and hazard ii Jbiect to

I . . ,,,
stn'cting developm '−it on flood liable land.

Clause 5 of the LEP defines "fib nd as:

− r I" means the land within ti or the village of
T ee or elsewhere which is s indicated on the

I
I

As indicated c the Shire a s being flood liable, and he
definition 1' le v. uein the c ' n . . th

Council commissioned Flood Studies in Murrurun , . rd e which were submitted in
draft form by 1 land M c r − 1 n i g Engineers (L ICE, 1997). − ave identified as
which e ' the flood hazard in ac 3W Go r
"Flood J , 1986). As such, Council i

.gi.ie .i'iin those t t . s −
. ' t o resolve that certain sections of ch

, in )f "flood liable I

It is Council resolve t lood liable land. In
• doing s Lided that Council consider a floo able land

contair
−

L. t, the definition requir I I Dod − L to be
denoted i r:ap, i.e. the LE{

As Cot I will appreciate, the map attached I irt of the legislation o i any
it ,o that map requires an amendmi . effect such a ange, an

ai P must be prepared, exhibited and t r r −
for Urban Affairs and

It is apparent that the lz cc : k lood liable may I ' ' ' further od
experience and refinement c i a s m d hazards. It is recomr−le. ' t C−nc
adopt a means of noting flood t i d i u l t A i jL which allows revision and rein n fh;e.

It is recc n'−−d, rather than have the flood mapping tied to thr' —Ti, that there be a separate
series

,
held by Council which delineate land which has been d a s flood liable. Such an

I J :nx51E Jo, a Page 3 Lyafl I 1 consulting Engineers
10−Nov−97 1.0

I
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I

−
— I

1M a i I u pic3n, ii,
rdte j r m ial

d, a ' land is:
I

; land i −iI hIt to
ndonam,

− c . _:s

The Table tc
− −

within the LE coni l II
C: IStudy S _ iIi

er nt C 11 t o 0

A f r each zone is:

−
ut in a manner

tl

V dE

I o n j
is reco 1 L d that Cc 2 follows:

FIoo ." . %

19, (1) wision of t
to the c rly

L s e on rlood liable lane

(2) 7

(a) prrsnt 'r '' restrict the flow
Of

idodoc Lyafi & Macoun
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'ir ee

(b) tl rwc
the

(c) th ru:uralcharactei
`in

(d) any p r o p d building ely huuu ui outed,

(3) The Council shall,,,,' consent quired by this clause unless it has
taken into consici

II (a) the i the development or work on flood
be hat

(b) ti to the waL.,,. the
i i − i r k ; and

(c) ti of flood free access to the

The CouncJ.
, the floor, ns of a ullding

tobe ' h ' 'i
fre tu k."

It i ' m it c use mo eloi ient on flood
Hat . a t t h regard to ... )or s c,:

Section 149 Ue

Adi . 1 o w . I C ir uotes the
LEP

; ;uch the s ' r

It h rE cornmendi unct Annexure to the s 1 4 C. .tes in accordance with the
ommendeL L nendment LEP.

I
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Murw

AD

E 4 P_:
T W , I

I
−.)ntrolswithi I there are other means

L; L − − o i sc o o v e r f l o c .
I

E 4 1 Fan/Devek

pared Council w l l p r c . Ii
I :u t n the

d.

It i a n the
Ihese I. , a r d o u i J , J o Plan r

la H C i t i s r onpeted

− in.
T it I

The i c Ts
−

anendment rthe

c of

z i) (d) − plans ,
− −.

_ ( l W L J 1. f It

'Ut U f
U t U P I , I V [ IL.

"

E,42. E rtaI Protectio
I

T is repc eat − cH
E P a s e:

It r r igthening c o t : * :−
I

by fur ier
D t h e L E 9 9 t o −
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Appendix E −

I
' t a m e n d r LEP is attached for the ' ' of Council ( A t t m e n t A). It i

p t −o r e r a t i o n r−d exhLi P, c so o x h t 4L,din
i p ' ' . ' s draft

T h . a − − ' . a i l e d 1viro1,

e newly c & ( E n v i r o n n L P − ay) Zone and other od [b
1 LntL.

:re: E l and F.2 plans of Murrurundi an rc , : v i w the qpprnximpte
:tent of flooding .'It[ hioh h a z L . asfo. • x . −e z

l e : hazard arei3 L i in the 7( , invironmental

−
5€ Bn identified.

It is be noted that the I contoL n in andford and WIlo po
1:25000 s c a j r a h i c m 1− .,00d informati shown on ese

plar ; based on the ([ it cross sections of flL üch were surv−,,i d for the
Flood Stud;. There i A rL:L g i t Datur

I − t Pore the
−

d results n : 2ry
C arbitrar c' im to AH d il lefine the extent of

1 ioding an r the two townships.

c r jrundi, 1:101 ;cale sewer m i s I m contour sp avai: 5 w h i c h are
cor, − 30. ;e for presentir Jood informatic , : −

n I work
be lit d to

E 5 SUMMARY

This appendix has ider number of m E : u r e s which should be taken en the flood related
planning controlIt availaL (uncil . In s s c e these include:

1) C c . ___Id resolve to prepare an amendment to −.

Add an objective related to control of c , .. in flood liable land (Clause 2(1)(c))

e Add a further rM which would allov C : : o i l to a d t t icTh;in
Management Plan for tc L i a s a Development Ccnuol Plan

g • Amend t of 'flood 1._ole land" (Clause 5) to refer to __
series of n s

which are nc the LE r , , II C to amend su 1 maps in if
ad experience without the n€ J r −. it of the LEP,

J:irn Page 7 Lyall & Macoun consulting Engineers
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I

• .
b 9 i of flooding c s

• C use 19 n flood liable land.

2) n − LEP, C C I I the
Fiuu ii, mert . 1 ian. I

3) C " i −iuld − land which
I

3 to include
L . i r )Ou vv ay'. I

The area which would . posal is shown on Figures El and E2

It is t n h p ti I ie prop − H be

nrc u:

−n
wit U

It i I hat Cat I ..f
pa r S

−

S
I
I
I
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F.
n lo

ALIAME IT

II ;sEssr .ENT ACT

NMENTAL PLAN 1993
fl4o.XX)

I, the M ' ter for Urb i and Planning, i,
r

70 of the Environmen r
and / nt Act 197i, iake the local e a s thereunder. (file number)

CRAIG KNOWLES MP
tirban Affairs and Planning

Sydney, xxx

I
II Name of plan

1. TI i ndi Local Environmental Plan 1993 (Arr xx).

Aims, objec: e

2. The aim of this plan is to provide for cont l t on flood liable land i

a s floodway.

L PI

3. T plan applies to the land shown edg−d −−−ked "Murrurundi Local
1771 iental Plan 1993 (Amendment Nu,A i t : uffice of the Murrurundi

Cuuncil.

Relationship to other environmen' planning instruments

4. This plan amen rjndi Local Environmental Plan 1993 in the manner set out in
Clause 5.

Amendment of MurruruLit. Loc
..

I Plan 1993

5 Murrurundi Shire Local Enviroi an 1993 is

(i) by inserting into Clause 5 af )f " I land" the following
definitions:

I
J:tnx5l8\ i, .doc Page 9 Lyall & Macoun consulting Engineers
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I

t rarries a
cked, wou.

1

fl v od levels.

of "the map" in Clause 5 1:1 I I
C WSE

I
: ) ( E v i n and lettered

I'
(iv) b ble to Clause

t Ii
to pro

2 nitc

Nil.

3. Only "''

A iculture ' e
I X − 4 .

4,

rpose other than a purpose included

(v) b he end of Clause 20 U

(1) The Cour r zone 7(0 and an
adjoining zor

(2) In del A. at ;e (1),
th C boundary
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