Flood Commission
Review of Evidence - Citiswich Developinent

Prepared by Tony Loveday

INTRODUCTION

As requested, | have undertaken a review of a number of documents provided by the commission. My
review js related to the following documents:

Bremer Business Park Masterplan - Flooding Investlgation dated August 2007 (Masterplan Flood
Report — MFR)
Citlswich Masterplan - Local Flooding investigation

<«

e Statement of Gary Ellis (without attachments)

. Transcript of evidence of Gary Ellis at the Commission's hearing in ipswich on 18 October 2011

o Annexure GE-4 to the statement of Gary Ellis - Citiswich Masterplan - Local Flooding Investigation
SCOPE OF REVIEW

My review was initially to provide comments on the following topics:

1,

Whether the conclusion In the Bremer Business Park Masterplan - Flooding Investigation dated
August 2007 (Masterplan Fiood Report) Is accurate, in that the proposed development "will not
impagct adversely on flood levels external to the site and the flood immunity of the Warrego Highway
has not been reduced";

With respect to topic 1, If no determination can be made as to accuracy, whether it was reasonable
for the Ipswich City Council to rely on the Masterplan Flood Report in support of the development

approval;

Whether there is any aspect of the Master Flood Report which ought to have catised the Ipswich City
Council to have the Masterplah Flood Report reviewed by someone external to the councll or seek a
further report;

Whether the assertion that placing fill on land that is affected by flood flows of low or zero velocity
would result in no impacts, or a negligible impact on flood levels Is accurale, both in general terms
and with respect to the Citiswich slte; and

The clrcumstances In which fiood levels and the area of land Inundated by {loods are not affected by
redugction in the flood storage capacity of a river.

Subsequently, the scope was enltarged to inclide review of the Citlswich Masterplan - Local Flooding
Investigation (June 2008 - Job No. LJ48714/R 6) (Local Flooding Investigation).

The supplementary scope required comment on:

6.

whether the contents of the Local Fiooding Investigation alter any of the conclusions drawn in
response to the Commission's initiat scope of work; and

whether the combined contents of the Masterplan Flood Report and the Local Flooding Investigation
support a conclusion that the proposed development will have no adverse flood impacts external to

the site.
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CPINIONS

My opinions, outlined below, are based on my assessment of the textual, tabulated and plan information In
the relevant documents. No check modelling has been carried out.

In respect to topic 1,

The conclusion in the Masterplan Flood Report that the proposed development "will not impact adversely on
flood levels external to the site and the flood Immunlty of the Warrego Highway has not bheen reduced”

cannot be supported.

The Report is incomplete and unclear in a number of respects. The major deficiencles, listed in the order in
which they can be identified as one progresses through the report, are as follows:

No staging plan is provided, even though it is mentioned in the fourth paragraph of 1. Infroduction
{MFR page 1).

A staging plan is necessary in order to manage progressive construction of the flood storage and
detention components,

An increase in post development peak flow rates In the eastern tributary is identified (fable 6.6, MFR |
page 9) but no detention is provided on the basls that the increase is "deemed not significant”.

Full detention should have been provided. Refer to miy comments on incremental effects below.

A stagefstorage relationship for the proposed detention basin on the western tributary is provided
(fable 6.9, MFR page 11) and the accompanying text suggests that the "resulting storage will hé
distributed throughout the site as detalled design proceads”.

This needs more clarlty in respect to the timing of construction of each storage as the construction of
detention storages must keep pace with the increase in impermeable area with each individual stage

of the development.

Hydraulic modelling has looked at flooding in the Bremer and Brisbane Rivers as individual
occurrences (l.e. Brisbane River flooding with no significant flow in the Bremer, and vice versa). The
modelling appears not to have considerad coincidental events.

Itis improbable that a 1 in 100 year event would occur In the Brisbane River without some significant
flow In the Bremer (and vice versa) and coincidental events should have been considered In
determining peal flood levels over the subject property. (This is not to say that 1 in 100 year events
would necessarily occur in both rivers simultaneously).

Refer to my comments oh coincidental occutrence in adjoining waterways below.
The description and plans of the flood level impact modelling are confusing and unclear,

For example, figure 12 purpotts to show "additional storage™ but the locations are very strange - one
storage appears to be placed on the Warrego Highway and two others appear to be on land not part-
of the masterplan? K these were intended to be schematic "model” storages, it seems sfrange to
ilustrate them on a topographic water levels plan?

The drawings which purport to show the filling and compensatory earthworks (Burchili VDM drawings
in the appendix titled "Reference Drawings") are very unclear.

Firstly, the drawings are too small, they contalh no legend, the contours are unlabelied, and it is
difficuit to understand exactly what js being illustrated.

Secondly, filing and compensatory earthworks need to stand alone for each stage of a multistage
development. It is clearly not acceptable, for example, to fill a floodplain in early stages and leave
the compensatory cut till the end stages.

As they stand, the drawings are not suitable for use in monitoring subsequent details fill and
compensatory earthworks proposals. .
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In respect to topic 2

The inadequacies of the Masterptan Flood Report should have been obvious to any reasonably experienced
hydraulic engineer.

The document, as presented, should not have been relied upon in support of the development approval.

In respect to topic 3

The inadequacies of the Masterplan Fiood Report, as outlined above, should have been obvious to any
reasonably experienced hydraulic ehgineer. Identification of the defects does nof require expert knowledge
or specialist modelling skills. Whilst identification of some of the defects requires hydraulic knowledge, at
least one (the lack of clarity of the cut/fill plans) requires only commonsense.

| would have expected that the necessary skills (to identify the defects) would be avallable in Council's
engineering section. The ohvious defects should have flagged to Council that further information was

necessary,
In respect to topic 4

The assertion that placing fill on land that Is affected by flood flows of low of zero velocity would result in no
impacts, or a hegligible impact on flood levels is hot accurate,

Whether there is flow or not Is irrelevant in that situation. Except in the trivial sltuations outlined below, loss
of flood storage volume always causes impacts downstream,

In respect to topic &

The only situations In which flood levels and the area of land Inundated by floods would not be affected by
reduction In the flood storage capacity of a river are:

e the trivial situation of a very small loss of volume in a very large river, and

o where floed flows are fully contained within defined waterways and do not break out across
floodplains during Iarge events. (This presumes, of course that there are no floodplains
downstream).

However, note alse my comments on incremental effects below,

In respsct to toplc 6

The Local Flooding Investigation appears to supersede the Masterplan Fiood Repoit in respect to the
proposals for the eastern and western local waterways. 1t also provides a small amount of additional detail in
relation to the proposed bulk earthworks (stage 1 only). it does not provide any further information with
respect to Bremer or Brishane River floods,

For the weslern waterway, the Local Flooding Investigation provides mare details of the sizing and location
of the proposed mitigation structures and channel alterations,

The detail provided raises a new area of concern - the mitigation structures appear to be largely below flood
levels that occur In the area of the western waterway with Brisbane and Bremer River ficods, Clearly, for a
mitigation structure to achieve its purpose of reducing flow rates, it must not, itself, be flooded by flows in the

waterway to which it is discharging.

As far as can be ascertained from the plans provided, the mitigation structures proposed for the western
waterway would all be inundated by both Bremer and Brisbane River flooding. They would then not provide
mitigation of the increased post-development flows off site.

CHTZ477.06 RO RO REVIEW OF EVIDENCE

7 November 2011 3




Flood Commission
Review of Evidence

For the. Eastern waterway, the Local Flooding Investigation detalls mitigation measures in respect to the
widening of the existing waterway. The copy of the plans that | was provided with are a little unclear but it
appears that the proposed widening is to be located immediately to the south of the Warrego Highway.

The modelling Is claimed to show that this channe! widening will mitigate the post-development increase in
peak discharge rates. Howevar, the modelilng results are a little perplexing as they predict:

° Increased peak flow rates downstream of the channel widening mitigation, and
° significant reductions in peak flow rates approximately 700 metres downstream of the enlarged
channel ?

The predicted peak flow rate reductions occur immediately downstream of a mode] inflow point and might be
related to hydrograph peaks in the Eastern waterway and inflow point (from an external catchment?)
occurring at different times. Some further explanation in the report on this point would be beneficial.

In respect to topic 7

Apart from providing better detail for the mitigation proposals in the eastern and western waterways {but no
information on construction timeframes relative to staging), the Local Fiooding investigation does not provide
any additional information In respect to adverse flood impacts external o the site.

The details provided for the western waterway mitigation structures are concerning as it appears they will be
inundated during Bremer or Brisbane River flooding, and therefore ineffective.

The combined contents of the Masterplan Flood Report and the Local Flooding Investigation do not support
a conclusion that the praposed development will have no adverse flood impacts external to the site.

ADDITIONAL COMMENTS
Comments on incremental effects

It is well known In hydraulic engineering circies that small or "negligible" impacts, individually occurring as a
result of a number of unrelated developments across a waterway or floodplain can, in fact, accumulate to
result in an overall net adverse impact somewhere on the waterway.

As a result, most Counclls are wary of allowing discernible but claimed "negligible" impacts, particularly in
areas with known flooding problems, or in areas where future problems might be anticipated. This issue is
less important where flood flows are fully contained within defined waterways and do not break out across

floadplains during large events.

| note that Mr Ellis appears to be aware of this situation as he explains this "accumu!atlon effect” in his
avidence to the commission (Transcript page 4248, second paragraphy).

Comments on coincidental occurrence in adfoining waterways

In hydraulic modelling of an individual waterway, boundary conditions at the limits of the model must be set
as pait of the model structure. At the downstream end of a river model, the boundary condition is often a
defined water lavel (as it was in this specific case).

Where the section belng modelled is near to the confluence with an adjoining waterway, the downstream
boundary condition (water level) is potentially influenced by the flow conditions in the combined streams. In
my opinion, this situation would probably occur in the Brisbane River/Bremer River system in the vicinity of
the subject development.
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A reference for determining the respective design frequencies for coincidental occurrence of flows In a main
stream and tributary is the Urban Dralnage Design Manual published by the US Federal Highway
Administration and cornmonly known as HEC 22. A copy of the relevant section is attached {Attachment 1).

I am not aware of a specific Australian reference to this issue.

With a catchment area ratio (Brishbane/Bremer) of, very roughly, 7:1, HEC 22 table 7-3 suggests that
coincidental flows of 1:100 in one river and 1:50 in the other {and vice versa) should be considered.

An internet search shows that the recommendations in HEC 22 are adopted in a number of other
jurisdictions,

| have personally used the HEC 22 recommended frequencies for coincidental occurrence in the hydraulic
modeliing of a waterway near a confluence for a project near Caboolture in the last couple of years.

Comments on flood storage
The effects of loss of flood storage are well known.

Regulatory authorities all over the warld require compensatory earthworks where filling on a fleodplain is
proposed. Speclfic detalls sometimes vary, but the Brisbane City Council compensatory earthworks
guldelines, contained in the Brishane Clty Plan 2000, are typical. A copy of the relevant section of the BCC
document is attached (Attachment 2).

Typically, the proposed filling and compensatory cut are required to be in the same general area of the
waterway, If they are separated, there will be impacts In the waterway between (and potentially elsewhere in

the waterway).

Also, filling and compensatory earthworks must stand alone for any particular stage of the development.
They should also be carried out at least concurrently, or, preferably, with the cut first.

I don't recall ever seeing any specific developinent conditions requiring stich concurrence, but It is a logical
and commonsense requirement. '

\E Loveday
RPEQ 2210
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Attachment 1

HEC 22
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Chapier 7. Storpt Dralny

Tuable 7-3, Fréguenctes fin eplncldeninl ocenyrence.

FREQUENCIES FOR COINCIDENTAL QCCURRENCE
I?;('FI{C\) . 40 Yenr Design 100 Year Destgn
n_m'in streai wibutuiy nakn stieam tributary
18,000 t0 1 1 10 2 100
10 1 160 2
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Eﬁé_rgy Tosses

or to computing the hydmulic geads line, il encrgy losses Tn pipe nins and junclions must be
ied, In addition to the principal energy involved in overcoming the fiicrion ki each conduit wun, energy
gad) js requived to overcoie chianges in momentum or Irbdeitce at ontlets, Inlels, hends, ‘transitions,
ns; ond aceess holes. The following sections prosent relationships for estimating typlen! energy losses
n dmlnagc systens, The rpplication of some of these relationships Is Tncluded in the design examjle in

fibé_Féic{imi Losses

afor toss In 4 storm drginige system is the friction or boindary shiae Joss, The head loss dué io
1o pipe is computed ns follows:

Hr=8L a2
fuicthon loss, m (1)

friction slope, mm (1Y
Tength of pipe, in (1)

LI (I




Chiaprer 7. Stovm Drdins

“Fhe flovline of inveit elevation of the proposed outtet _t:hm(]d be equal to or higher thun the flowline of
the ouifall, Tf this is not the cose, there may be n néed to pump or othierwise §ift the witer to the elevalion of -
the oulfall.

*The toilwater depll or elevation in the stori dralis antfal) wiss| be consldered carefully, Evaluation of .
ihe hydraulic grade Jine for a storm deainngoe systein bagins ot the systent outfall with the tailwater clevation, |
Formost design applicutions, the tailwater wil either be above the crown of the outlet or cim be considered to
be between the ciown and exitical depth of the outlet, The tailwater may also occur between the erltical depth -
and the Invert of the oullet, however, the stading polnt for the ydsaulle geade line determinalion should be -
either the design tallwater elevation or (d, -+ DJ/2, whichever ii highest,

Anexception to the rbove ritle would be for a very Jarge outfull wilth fow titater where & wider sinface
piofile cidculntion would e ippropriste (o determine e location wheve the water. surface will Intersect the .
top of ihe bavel and full flow caleulutions can beain, Tn his duse, the downstren water surface elevation
would be based onveritical depih or e design tallwater elevation, whithever was highest.

If the outfull channel is a flver o stream, il siay be necéssary (o ¢onslder the joint or colncldental -
probability of two hydrologic events oceurriig al the sme fime to adéquutely défeimine e elevation of the -
1ailwater in the recclving stream. The relutive independence of the disclinge from the stornt drainage system
can be qualitatively cviduated by a comprirkson of fhe deafnage aren of the receiving sieat fo the ared of the
storm drninage syslem. For example, If the storm drainage systeni has & dvainage aren much smaller than fhyt
of the recelving steamy, the peak discliarge from the storm drainage systein winy be oul of phase veith the peak
discharge from the secelving watershed, Tuble 7-3 provides a comppson of discharge frequencies for
coincidento! occuwrrenca for'n 10 yoric and 100 yeur design storm.  This table cun e used lo cstablish mn
appropriate design tuilwater: elovation for a-storu dininajze system based oiy the expected colncident stoym
frequéncy on the outfull channel. For example, If the recolving strenm has n drainnge nrea of 200 heelases und .
the storm drninnge syitem has 6 drdnage avea of 2 heviaves, the iatio of recelving avew o storm drninage fren
s 200 to' 2 which equas 100 (o 1; Proni tnble 7-3 and consideving a 10 yeor design storm oceuriing over balh
aveqs, the How rate n the muin stienm will be equal 4 that of & five year stori when the dralinge system How
rate renches its 10 year penk flow f the outfall. Conversely, wheit the flow rate i the imain chuinel réjches
its 10 year peak flow rite, the flew Tale from ihe storm debnage systern will have fallen to the S yeur peak’
flow rate discharge. This 1s because {he drrinage drens nie different sizes, and the lime.to peak for each
‘drainnge swed Js different. '

“There muy be ingtances In which nn excessive lnilwater catwes flow to back up Ihe storm drainnge system
and out of {nlets and gecess holes, crenting ungxpected and perhaps hozardous Meoding conditions, ‘The
potential for this shonld bo considered, Flap putes placed at the outlet cin somigtinies alleviate this condition; -
ofhorwlse, it may benecessnry fodsolate the stonm drain from the outfll by use of i puing station.

Encriy dissipatlon may be required to protect the stom: dratn outlet. Protection Is ustally required af the
outlef to prevent erosion of the outfall bed and benks, Riprap aproiis oir energy dissiintars should be provided |
f high velocities e expegicd, See HEC-14, “Hydraulie Dosign of Energy Dissipators for Culverts nnd .
Channels"™ for guidance with designing an appropriate dissipato.

 The orlenintton of the ontfall is another kmportant design consideration, Wheve praciicaf, the ouilel of
the storm drain should be positloned in the cutfall channe so thal iU is pointed in a downstigam divection, This:|
will rédice turbilence and the polentin! for excessive erosion. 1f the outfall stiveture can ot be oiented In o]
dawnstienm disection, the potentin? for ouller sconr niist be Considered, For cxaniple, where n storm denfiy
outfal dischacges perpendieulur to the dicection of flow of e recelving chirinicl, nre nivst bé tiken to nvold.
erosion on_tic opposite chrnnel bunk, 1f-erosion potentinl exlsts, u chinnel bank Jining: of rprap or other !
suitable matekial should be installed on the baik, Alternutively, un energy dissipator stroctare conld be used ot 4
‘the storm deabn olitlet, ' ' j
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Extract from BCC Guidelines
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Planning Scheme Policy

Compensatory Earthworks
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1 Introduction
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4 Prelodgement Guidance
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5.1  Item(a) Detail Snrvey
52  Item(b) Compensatory Earthworks Volumes

53  Item(c) Hydraulic Modelling

1 Introduction

This Planning Scheme Policy explains Brisbane City
Council's requircinents when reshaping of land is
proposed within a Waterway Corridor. Eatthworks
within the Waterway Corridor will only be considered
when they do not conflict with the Waterways Code
or the Filling and Excavation Code,

2  Objectives

The objective of this policy is to ensure that earthworks
reduce neither the flood-storage capacity nor fload~
carrying capacity of the area within & Waterway
Corridor,

3  Balanced vs Compensatory
Earthworks

For earthworks to be acceptable within a . Waterway
Caorridor they must not adversely impact the hydraulic
characteristics of the watercowrse. Adverse impacts may
be direct, indirect or cumulative and include;

+ reducing the flood-carrying capacity of a
witercourse; and/or

* reducing flood storage; and/or

+ altering the hydraulic control of the stream and
thus causing scour and sedimentation,

Tt is too simplistic to assume that éarthworks wilf have
a negligible inpact on the hydraulics of a waterway if
the works are balanced. That is the total volume of 'fill’

(material added within a Waterway Corridor) equals or -

is less than the total volume of ‘cut’” (imaterial excavated
from within a ‘Waterway Corridor). Hydraulic

processes are complex, a simple “total fill = total cut’
equation will not guarantee that the fleod-storage
capacity and flood-catrying capacity of a Waterway
Corridor are maintained. These requirements ensure
that that the hydraulic characteristics of the waterway
are maintained.

To preserve the hydraulic characteristics within a
Waterway Corridor, the volume of ‘cut’ and “fill' must
be compensatory between incremental flood levels. In
Example 2, the volume of ‘Al is eqiral to or less than
the volume of ‘cut’ between each incremental level. If
morte *fill’ than ‘cut’ were added between levels (see
Example 1, 5.2 — 5.4m AHD) then the flood-storage
capacity and flood-carrying capacity within a Waterway
Corridor would be reduced for certain flood events
with adverse consequences to flooding.

Example 1: Balanced Eariluvorks

5-52

_ 600 00
B2-54 300 | 500
54-56 1400 | 600 -
LTl 1,300 1,300,

Example 2: Compensatory Eartinvorks

552 Lo g00 L | =600
oB2-54° 1 300 | =300
54-56 | 400 . | =400

S R

Balanced carthworks can reduce the hydraulic capacity
of a watercourse for large floods. The increase arising
from 2 single developmerit’ may be small; however,
once allowed on one property, history has shown that
neighbouring properties scek the same relaxation on
the basis of the precedent set. The cumulative eftect
leads to unacceptable rises in flood levels. For this
reason applications to develop within a floodplain
must be based on compensatory carthworks ratlier than
balabced earthworks.

Biisbane City Plan 2000—Volume 2
Fifective 1 July 2006

Appendix 2, page &4a




4  Prelodgement Guidance

Compensatory earthiworks are not to be carried out
below the 1 in 20 year Average Reamrence Interval
(ARY} flood inundation level based upon ultimate
catchment development. Excavation below this limit
is known to lead to erosion problems on the floodplain
aid watercouirse banks that can be difficult to repair or
stabilise. This has occurred on previous developments.

Compensatory earthworks will not be approved in areas
close to the watercourse within the waterway that is
subject to high velocity water currents. This is becanse
aleering the geometry of the watercourse in these areas
is likely to raise upstrcam flood levels. Scour problenis
can also occur to the newly exposed surfaces (whether
they be cut or fill surfaces). Scour problems can also
occur to undisturbed dreas nearby catised by switling
eddies ds a result of the ground surface changes.

Areassubject to backwater flooding are more amenable
to have compensatory carthworks approved as
impacts are likely to have less impact on storage and
conveyance,

If the proposed compensatory earthworks involve
excavation outside the Waterway Corridor, then the
Waterway Cotridor mapping will be amended in order
to cncompass the excavated arer. This requirement
protects the excavated arca from being refilled at a lacer
date and thus worsening flooding.

5  Application Requirements

Investigation to justify compensatory eéarthworks
involves:

* detailed suivey of the area to be affected by the
eartlrwork operations so that existing lind features
are reflected in the data

+ calculation of earthwork volumes in accordance
with the methods outlined below

* hydradlic modelling to determine pre—~ and
post~development flood levels for & rnge of
floods up to and including the defined flood to
test the development proposal on its own and in
combination with other development,

51 ltem ) Detailed Survey

Detailed survey of the arca to be affected by the
carthwark operations is required so that earthwork
volumes (Item b) can be calculated with confidence,

5.2 lem (h)Compensatory Earthwork
Volumes

Applicants must provide a table of earthwork volumes,
to demonstrate that the hydraulic characteristics within
a Waterway Corridor are not adveisely affected by
the proposed development, The method to determine
whether ‘cut and filI’ volumes are compensatory
between specific flood levels is described below and
illustrated in Table 1 and Figire a.

1. Determine the lowsst limit of the proposed
emthworks (either ‘cut’ or *fill’ level) remembering
that compensatory carthworks are not to be canded
out below the anticipated 1 in 20-year ARI flood
level,

2. Acquire from Council the pre—development flood
levels for the 1 in 100-year ARI design event
based upon ultimate catchment development, If
unavailable, the developer needs to determine this.

3, Determine the increment y, where y is either
200mm or approximately one quarter of the
ditference between the anticipated 1 in 100 year
ARI flood level and the Low Barthwork Limit,
whichever is smaller.

4, The first increment between which to calculate cut
and fill volumes is the Low Earthwork Limit plus y
{refer to Table 1),

5, Determine cut and fill volumes for each increment
up to a leve! equal to the anticipated 1in 100 year
ARI flood level, based on ultimate catchment
development.

6. In order to be compensatory, fill volumes must
be equal to or less than the cut volumes at the
cotresponding increments.

Appendix 2, page 64b

Brishane City Plan 2000—Volume 2
Effective 1 july 2006




Table 1 Calculatmg Compensatory Cut and Fill Volumes
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Fignre 2 Caleulating Compensatory Cut and Fill Volumes — Cross Section

Brisbm.l_e' City Plan 2000—Volume 2
Effective 1 July 2006
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Typical Compensatory Earthworks avea’ refer to Fianre ). No adjustment of a Waterwa
h ! ] i i Y
Corridor is required because all ‘cut and fill’ occurs

Typical layouts for compensatory carthworks are . .
P 4 P Y within the Waterway Corridor.

shown in Figsre b and Figre .

Figure b shows eéxcavation of a ‘high area’ within
a Waterway Corridor. (For cross—section of ‘high
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Figure b Compensatory Barthworks layout, no change to Waterway Cotridor required — Plan View

In contrast, Figure ¢ showws where excavation outside encompass the excavation. This requirement helps to
the existing Waterway Cotridor’is required to meet protect the excavated area from being refilled at a later
the compensatory earthworks standard, In this latter date and thus worsening flooding,

case, the Waterway Cotridor must be extended to
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Figire ¢ Compensatory Earthworks layout, change to Wﬁterway Corridor required ~ Plan View
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Typical Bxample of '‘Balanced Earthworls’
that Is Unacceptable

Figure d shows a ‘cut and fill' operation within a
Waterway Corridor that would be unacceptable, Even
though the total volume of ‘cut” equals the total volume
of ‘fill', these carthworks are unacceptable because at
some inrentesttal fevels the volume of ‘All' exceeds the
volume of ‘cut’, The earthworks therefore will change

the storage characteristics of the watercourse, increasing
flood levels downstieam for some flood events. The
increase arising from a single development may be
small; however, once allowed on one property, it is
a matural and equitable process for the neighbouring
properties to seck the same relaxation on the basis
of the precedent set. The cumulative effect leads to
unacceptable rises in flood levels.
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Figure d  Unacceptable Balanced Earthworks — Cross Section

5.3 ltem (o) Hydraulic Modeliing

Calculating compensatory ‘cut and fill' volumes at
incremental levels (5.2 Ttem b) helps to identify the
impact of carthworks on the storage capacity of 2
watercourse, The method does not; however, clearly
show the likely impacts of the earthworks on a
watercousse's conveyance capacity,

Therefore, development applicants are 1equired to
model pre— and post~-development flood levels for a
range of flood everits up to and including the defined
flood event to test that the development proposal causes
no increase or decrease in flood level immediately
upstreamn of the proposed compensatory earthwoiks,

Earthworks that increase or decrease the conveyance
capacity of a water¢ourse are likely to be unacceptable.
This is because increasing the conveyance capacity of
the watercourse at the site of the earthworks reduces
the effectiveness of flood storage and is likely to increase
flooding downstream, Conversely, reducing the
conveyance capacity of the watercoutse at the site of
the earthworks is likely to increase flooding upstream.

Brisbane City Plan 2000—Volume 2
Eftective 1 July 2006

Appendix 2, page 64e






