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APPENDIX K
FLOOD LIABLE LAND DEVELOPMENT GUIDELINES

Reproduced from the NSW Government Floodplain
Development Manual (1986)



4.5.3 Development Guidelines

The following tables present guidelines to aSSISl
councils in the formulation of floodplain management
plans, drafting of development conditions and in -
assessing the suitability of various types of
developments with regard to prevailing flood hazard
etc. There are six lables, one for each combination of
hydraulic and hazard category (refer Figure 5).

FIGURE 5 Index to Development Guidelines

hydraulic category

flood fringe flood storage floodway
hazard category” E
TABLE 1 TABLE 2 TABLE 3
low hazard
low hazard low hazard low hazard
flood fringe flood storage floodway
TABLE 4 - TABLES
high hazard
highhazard ~ high hazard
flood fringe flood storage

NOTE: table numbers refer lo the appropriate guideline tables
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TABLE 1

HIHn

L

Development Guidelines
Low Hazard — Flood Fringe

development categories
infill new
development development redevelopment

major
additions

minor
development and
minor additions

land use

N residential
categories

commercial

H . industrial

open space

) rurall
Lt : non-urban

- . —_——

special use

considerations: 1, 2 and 3

where necessary this form of development should be sited
onflood free land; on flood liable fand, considerations: 1and 2

considerations:
1and2

considerations:
§ and 42

nature of flooding

D E o Water depths are less than
s, 0.8m,

+ Should it be negessary,
people and their possessions
can be evacualed by lrucks.

o Able-bodied adults would have
little ditficully in wading.

+ Damage potential would be
lowy, ’

implications of flooding

« Developments will not have a
significant effect on the depth
v and speed or distribution of
) floodwaters.

« Most developments are
suitable, except for some
special use developments
which by their nature are
sensitive to flooding or where
the use is especially
necessary in times of flooding.

) ¢ [t will not be necessary (o
v check the effect of proposed
development on flood
behaviour.

development considerations

1. Any portion of a building or SPECIAL - -
siructure subject 1o inundation
should be built from flood Nil,

compatible materials.

2. Flood proofing to 0.5m above
the standard flood should be
required of habitable floors of
new residences, ingluding
those asseciated with
commercial and industrial
development, and of normally
occupied floors of special use
developments, Whilst this
conditian would generally
apply to major residential
extensions, the merits of the
case should determine the
need.

The need to flood-proof
commercial ‘and industrial
development should be
determined on merit.

3. Special consideration should
be given to caravan parks as
they are difficull to evacuate, a
fact which can be
compounded by permanent
vans and visitors facking flood
awareness. Also, caravans afe
easily damaged and can float.

4. {a) The Flood Policy exempls
minor development and
additions from spacial
controls,

{b) Fhe potential for damage
to development or adverse
impacts on fiood behaviour
may need to be considered
in specific cases, which
should be treated on their
merits.




Development Guidelines

TABLE 2 Low Hazard — Flood Storage

developmeni categories

I .
o minor
- infili new major developmerd and
development development redevelopment additions minor additions
tand US(? . . considerations:
categories residential T
cormmercial
: conslderations: 1, 2, 3 and SPECIAL considerations: considerations:
1,2and 3 1 and 4a
industrial
open space
—_— ] considerations: 1, 2, 3 and SPECIAL wihere warranted
b
. ruralf
nor-urban
special use where necessary this form of development should be sited on fiood free land;

on flood liabte land, constderations: 1, 2 and SPECIAL

nature of flooding

Water depths are less than
a.8m.

Should it be necessary,
people and thelr possessions
can be evacuated by frucks.

Able-bodied adulls would have
little difficulty in wading:

Damage potential would be
low.

implications of flooding

The impact of new
development on flood storage
and Iherefore flood behaviour
needs to be addressed.

Most developments are
compatible, except for scme
special use developmenis
which by their nature are
sensitive to flooding or whete
the use |s especially
necessary in times of floeding.

1. Any portion of a building or

struciure subject 1o inundation
should be built from flood
compatitle materials.

. Flood proofing to 0.5m above
the standard flood should be
required of habitable floors of
new residences, including
those associated with
commercial and industrial
development, and of normally
occupied floors of special use
developments. Whilst this
condition would generally
apply to major residential
extensions, the meriis of the
case should determine the
need.-

The need to flood-proof
commercial and industrial
development shouid be
determined on mefit.

3. Special consideration should

- be given to caravan parks as
they are difficult to evacuate, a
fact which can be
compounded by permanent
vans and visiters lacking flood
awareness. Also, caravans are
easily damaged and can'float.

. {a) The Flood Policy exempts
minor development and
additions from special
controls.

(b) The potential for damage
to development or adverse
impacts on flood behaviour
may need to he considered
in specific cases, which
should be treated on their
mexils.

development considerations .

SPECIAL

L]

It a new development ina
Flood Storage area is likely to
cause a significant reduction
in storage capacily, the
developer or property owner
should be required to
demonstrate to the consent
authority that the proposal will
not significantly increase flood
fevels, If the development
would cause a significant
increase in flood levels, the

(developer or property owner

should provide adequate and
acceptable compensating
works to offset the increase. A
detailed report by an
appropriate consuiting
engineer should be required
in support of a development or
building application.
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TABLE 3

Development Guidelines
Low Hazard — Flgodway

development categories

minor

— infilt new major development and
development development redevelopment additions minor additions
land use
categories residential
commercial considerations: 1, 2, 3, 5 and SPECIAL considerations:
. : 1, 4aand 4b
industrial
open space
— ] considerations: 1, 2, 3, 5 and SPECIAL where warranted
ruralf : .
non-usban
special use | I uHER écosary i frin of devetopment sHoild bosited of flood fred fand P
I Jeitiontidod liable onsidefafions:1, 2,.5 and SPECIALE, 7

nature of flooding

Water depths are less than
0.8m. :

Should it be necessary,
people and their possessions
car be evacuated by trucks,

Able-bodied adults would have
little difficulty In wading.

Darnage polential would be
low.

implications of flooding

L]

The impact of development on
the floodway and therefore
flood behaviour needs o be
addressed.

- In order to reduce the hazard

1o existing development, a
floodglain managerent siudy
might be needed to identify
appropiiate management
measures.

development considerations

1. Any portion of a building or 5.
structure subject ta inundation
should be built fror flood
compatible materials.

2. Flood proofing to 0.5m above
the standard flood shoutd be
required of habitable floors of -
new residences, including
those associated with
commercial and industrial
development, and of normally
occupied floors of special use
devalopments. Whilst this
condition would generally
apply to major residential .
extensions, the merits of the
case should determine the
need.

The need to flood-proof
commercial and industrial
development should be
determined on merit.

3. Special consideration should
be given to caravan parks as
they are difficult to evacuate, a
fact which can be
compounded by permanent
vans and visitors lacking flood
awareness. Also, caravans are |
easily damaged and can float.

4. (a) The Flood Policy exempts
minor development and
additions from special
controls.

(b} The potentiat for damage
10 development or adverse
impacts on flood behaviour
may need to be considered
in specific cases, which
should be treated on heir
merits.

The developer or property
owner should demonstrate
that any building or structure
can withstand the force of
flowing floodwaters, including
debris and buoyancy forces as
appropriate. A detailed repori
from an appropriate
consulting structural engineer
should be required in suppori
of a development or building
application.

SPECIAL

in floodway areas, the
property owner or developer
should be required to
satisfactorily demonstrate to
the conseni authority that the
devefopment will not Increase
the flood hazard or flood
damage to other properties or
adversely affect flood
behaviouy, A detailed report
from an appropriate
consulting engineer should he
required in support of a
development or building
application. ’




TABLE 4 High Hazard - Flood Fringe

Development Guidelines

development categories

minor

indill new major development and
4 development development redevelopment additions minor additions
lal’jl:d use tentia considerations:
categories residentia 1,2and 5
. - commercial
considerations; 1, 2, 3, 6 and SPECIAL conslderations: considerations:
1,2,3and5 1and 4a
industrial
open space
considerations: 1, 2, 3 and 5
ruralf
non-urban
" special use here necessarythts form ofdevelopment should be sited on flood free Ia d;

,%,‘fa v_uflood llab!eland*bonsmderahons*‘l #2{5and SPECIAL %2

nature of flooding

* Floodwaters are generally
over 1mdeep and slowly
maoving.

¢ Evacuation routes can be cut
early in the flood,

+ Many buildings can be
inundated. -

s Evacuation of people and
possessions may be difficult
" and may need to be by hoat or
helicopter, often at some risk
to the operators.

» Social disruption and financial
loss could be high.

* There may be danger fo life
and limb,

implications of flooding

¢ Developments will not have a
significant effect on the depth
and speed or distribution of
floodwaters.

= [t will not be necessary to
check the effect of proposed
developments on floo
behaviour.

* {n order to reduce the hazard
to existing development, a
floodplain management study
should be undertaken to
identify the appropriate
measures.

s Whilst new development is'not
generally considered
appropriaie in a kigh hazard
area, it may be acceptable
under spacial conditions.
Such conditions should
involve a delalled review of the
patential flood hazard (o the
devalopment itself,

development considerations

1.

Any portion of a building or
structure subject fo inundation
should be built from flood-
compatible materials.

2. Flood proofing to 0.5m above

the standard flood should be
required of habitable floors of
new residences, including
those associated with
commercial and industrial
development, and of normally
accupiad Hoors of special use
developments, Whilst this
cendition would generally
apply to major residential
extensions, the merits of the
case should deerming the
need.

The need to {flood-proof
commercial and industsial
development should be
determined on merit.

3. Special consideration should

be given to caravan parks as
they are difficult to evacuale,
a fact which can be
compounded by parmanent
vans and visitors facking flood
awareness. Also, caravans are
easily damaged and can fioat.

4. (a) The Flood Policy exeﬁ:pts,

minor development and
additions from special
conirals.

{b) The potential for damage
to development or adverse
impacts an flood behaviour
may need to be considered
in specific cases, which
should be treated an their
merits.

5. The developer or properly

owner should demonstrale
that any building or structure
can withstand the force of

flowing floodwaters, including
debris and buoyancy forces as
appropriate. A detailed report
from an appropriatd ‘
consulting engineer should be
required in supportof a
development or building
application.

SPECIAL

o

tn high haiafd areas, the

. develaper or property owner

should be required to
satisfactorily demonsirate to
the consent authorily that
permanent, fail-safe,
maintenance-free measures
are incorporated in the
development, to ensure the
timely, orderly and safe
evacuation of peaple from that
area, should a flood occur. In
addition, it should also be
demonstrated to the consent
authority, that the
displacement of these people
will not significantly add to the
averall cost and community
disruption caused by the flood.
A detailed repart from an
appropriate consulling
engineer should be required
in support of a development or
building application.
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Development Guidelines

TABLE S High Hazard — Flood Storage
development categories -
- . minor
. infill new major development and
5% development development redevelopment additions minor additions
land use TR o R ™
N 2 =al i fE Al .54
categories residential j 21375 and _SPE_CIA f«p%ﬁ -“%‘3*
commerciai )
conslderations: 1, 2, 3, 5 and SPECIAL constderations: consideration: 4a
: 1,2,3and5
industrial
open space
ruralf
non-urban S
special use o ﬁé‘f deve[opment should be

derationsi 1,2, 5andsm§cm"

nature of flooding

¢ The depth of floodwaters can
be 1m or more.

* The speed of floodwaters is
slow, and in effect the
floodwaters form a pond.

* Many single storey buildings
could be completely
inundated and may suffer
structural problems due to
buayancy.

¢ Evacuation of people and
possassions may be difficult
and may need to be by boat or
helicopter, often at some nsk
to the operators.

* There may be danger fo life
and limb.

¢ Saoclal disruption and financial
loss could be high.

implications of flooding

¢ [norder to reduce the hazard
to existing development, a
floedplain management study
should be undertaken to
identify the appropnate
measures.

¢ The impact of new

development on flood storage -

and therefore on flood
behaviour needs 1o be
addressed.

¢ Whilst new development is not

generally considered

.approprate in a high hazard
area, it may be acceptable
under special conditions.
Such conditions should
involve a delailed review of the
Impact of the development on
fiooding and of the potential
hazafrd to the development
itaal

1. Any portion of a building or

structure subject to inundation
should be built from flood-
compatible materials.

2. Flood proofing to 0.5m above

the standard flood should be
required of habitable floors of
" new residencas, including

those associaled with
commercial and industrial
development, and of normally
.oeeupied floors of special use

- developments. Whilst this
condition would generally
apply to major residential
extensions, the merits of the
case should determine the
need.

The need to flood-proof
commercial and industsial
development should be
determined on merit.

. Spedial ¢censideration should
be given to caravan parks as
they are difficult to evacuate,
a fact which can be
compounded by permanent
vans and visitors lacking flood
awareness. Also, caravans are
easily damaged and can float.

. (a) The Flood Policy exempts
minor development and
additions from spectal
controls.

{b) The potential for damage
lo development or adverse
impacts an flood behaviour
may need to be considered
in specific cases, which
should be treated on lhelr
merits.

. The developer ar property
owmer should demanstrate
that any biiilding or structure
can withstand the force of

development considerations

flowing floodwaters, including
debris and buoyanc:}.( forces as
appropriate. A detailed report
from an appropriate

consulting engineer should be
required in support of a
development or building
applicatiorn.

SPECIAL

In high hazard areas, the
developer or property owner
should be required to
satisfactorily demanstrate to
the consent authority that
permanent, fail-safe,
maintenance-free measures
are incorporated in the
development, to ensure the
timely, orderly and safe
evacuation of people from that
area, should a flood occur, In
addition, it should also be
demonsirated to the consent
authority, that the
displacement of these people

will not significantly add to the

overall cost and community
disruption caused by the flood.
A detailed report from an
appropriate consulting
engineer stiould be required

in support of a development or
building application.

If a new development in a
Flood Storage area is likely to
cause a significant reduction
in storage capacily, the
developer or property cwner
should be required to
demonsirale {o the consent
authority that the propaosal will
not significantly increase flood
levels. f the development
would cause a significant
increase in flood lavels the
developar orproperty owners
should provide adequate and
acceptable compensating

viorks to offset the Increase,

A detailed report by an
appropriate consulting
engineer should be required
in support of & development or
building application,
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Development Guidelines

TABLE 6 High Hazard — Floodway
development categories
minor
e infill = | new major development and
?;6‘} development development redevelopment additions minor additions
Sy
land use
categories restgential
commercial considerations:
1, 4a and 4b
industrial
open space
rural/
non-urban
N 4 EXITER.
special use Bt re neaessarythrs formof deve[opment ‘should bé sited on flood free land;-

-"@"“}iﬂood fiable land, consideraitonst1, 2, 6 and SPECIAL ; =% 2+,

nature of flooding

The depth and speed of
floodwaters are such that
buildings coutd sustain major
structuraf damage and in
extreme cases, fight framed
houses could be washed
away.

There could be major
ditficulties and dangers in
evacuatmg people and their
possessions.

There may be danger to life
and limb.

Social disruption and financial
loss could be very high,

mplications of flooding

The impact of development on
the floodway and therefore on
flood behaviour needs to be
addressed.

In order to reduce the hazard
1o existing development, a
flcodplain management study
should be undertaken to
identify the appropriate
meastres,

Whilst new development is not
generally considered
appropriate in 2 high hazard
{loodway area, it may be
accepiable under special
conditions. Such conditions
should involve a detailad
review of the impact of new
development on flocding and
ofthe polentiat hazard to new
or existing development.

1. Any portion of a building or

structure subject to inundation
should be built from flood-
compatible materials.

. Flood proofing to 0.5m above
tiie standard flood should be
required of habitable floors of
new residences, including
those associated with
commerclal and industrial
development, and of normally
occupied floors of special use
developments. Whilst this
condition would generally
apply to major residential
extensions, the merits of the
case shauld determine the
need.

The need to flood-proof
commercial and industrial
development should be
determined on merit,

. Special consideration should
be given {o caravan parks as
they are difficult to evacuate, a
fact which can be
compounded by permanent
vans and visitors lacking flood
awareness, Also, caravans are
easily damaged and can float,

. (a) The Flood Policy exempts
minor development and
additions from special
conlrols,

{b) The potential for damage
to development or adverse
impacts on flood behaviour
may need o be considered
in specific cases, which
should be {reated on their
merils.

. The developer or properly

owner should demonstrate
that any building or structure
can withstand the force of

development considerations

flowing floodwaters, including
debris and buoyanc?r forces as
apprapriate. A detailed report
from an approprlaTe
consulting engineer should be
required in support of a
development or building
application.

SPECIAL

In high hazard areas, the
developer or properly owner
should be required 1o
satisfactorily demenstrate lo
the consent autherity that
permanent, {ail-safe,
maintenance-free measures
are incorporated in the
development, to ensure the
timely, orderly and safe
evacuation of people from that
area, should a flood occur. In
addition, it should also be
demonstrated to the consent
authorily, that the
displacement of these people
will not significanily add to the
overall cost and community
disruption caused by the flood.
A detailed reporl from an
appropriate consulting

engineer should be required

in support of a developmen! or
building application.

In floadvray areas, the

property owner or developer
should be required to
satisfactorily demonstrate to
the consent authority that the
development will not increase
the flood hazard or flood
damage to other properties or
adversely alfect {lood
behaviour, A detailed repart by
an appropriate consulting
engineer should be required

in support of a development or
building application.
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APPENDIX L

DEPARTMENT OF TRANSPORT .PERSPECTIVE

0176G803.E04



ROCKHAMPTON FI.OOD MANAGEMENYT STUDY RECOMMENDATIONS
DEPARTMENT OF TRANSPORT PERSPECTIVE

The Bruce Highway is a National Highway and its construction
and maintenance are funded by the Federal Government which
also sets standards and approves improvement strategies for

such work.

Upgrading needs are determined in accordance with Road Network
Strategies which evaluate the condition of the road and its
likely future condition against defined standards. These
standards include width/traffic volume, pavement condition
(strength and roughness), accident history, flood immunity and
other factors such.as alignment, intersection capacity "and

bridge strength.

in determining priority for works, the condition deficiencies
are evaluated and cost-effective remedial options. determined
taking into account whole of life costs. Benefit/cost ratios
are calculated which take account of vehicle operating and
travel time savings, accident reduction, as well as economic
and regional 'development benefits.- The benefits of £flood
immunity improvements are included.

Within available funds, -projects on the curxrent National
Highway program in Queensland have an average BCR of 2.5. The
Bruce Highway component of the National Highway Planning
Program gives BCR > 4.5 for major works. Projects with width
deficiencies such' as +the Cooroy bypass and the southern
approaches to Cairns have BCR of 3 - 4. .

Following the 1991 floods, the problems and upgrading options
at Alligator Creek near Yaamba were re-evaluated. The
analysis indicated that this had the highest prioxity for
upgrading on a flood immunity basis over the whole National
Highway systém in Queensland including -the Landsborough and
Barkly Highways. Its BCR is 4.8 at 7% discount rate.

The project was approved for construction by the Federal
Government and work has commenced on the first stage which
involves high level bridges over Alligator and Plentiful
Creeks on a deviation of the highway adjacent to the North
Coast rail line. The second stage involves raising the road
at Smith’s Gully north of Yaamba. The whole project is
estimated to cost $9.6m and will be completed in late 1993.

At the completion of this work, Rockhampton will no longer by
isolated to the north as a result of flooding in the Fitzroy
River or in Alligator Creek. -



Because of the relatively shorter times of submergence and the
higher costs of remedial work, the same priority is mnot indicated
for the Yeppen flood plain. The results of the Rockhampton Flood
Management Study show a BCR of 1.1 at 7% discount rate. It is
noted ‘that this analysis has included benefits accruing to local
business where this information is not normally available to the
Department of Transport. Hence the BCR of 1.1, while relatively
high in terms of the current study, is inflated when considered in
terms of normal Department of Transport analysis. :

In summary, from the “Department of Transport Perspective", and
where the Federal Government is the funding authority for National

Highway projects, the flood immunity works for the Yeppen Flood

Plain are of low BCR value and need to compete with other projects
with much higher BCRs for priority and funding considerations. It
is on this basis that the Yeppen Flood Plain is assessed as being
of relatively low priority and behind other projects in terms of

'width, travel and operating costs, safety, strength and roughness

deficiencies.

At present, there are no plans to upgrade the Yeppen Flood Plain
from road funding sources at likely future funding levels. :

However if funds are available for the Yeppen project through
other programs directed toward mitigation of flood effects then
obviously there would be no. objection from the Department of
Transport to accelerating construction of the necessary remedial -

works.
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