Statement of Andrew Damien Blake

I, Andrew Damien Blake, Principal Stormwater Engineer of Development Assessment, Brisbane City

Council, of 266 George Street, Brisbane, in the State of Queensland, state on oath as follows:

A,

D.

Attachment ADB-01 is a copy of a notice from the Commissioner of the Queensland Floods
Commission of Inquiry (Commission) dated 2 November 2011 requiring me to provide certain
information to the Commission in the form of a statement by 14 November 2011 (Notice).

This Statement is provided in response to the Notice.

For the purposes of responding to the Notice and preparing this Statement I have, in my
position as Principal Stormwater Engineer of Development Assessment of the Brisbane City

Council (Council), had access to:
(a) the business records of Council; and

(b) Council officers,

to obtain information to provide a response to the Notice. Unless otherwise stated, the matters
set out in this Statement are based on my own knowledge and the information derived from the

above sources.

The documents from the above sources and attached to this Statement have been collated by

Council officers under my instruction.

I set out below my responses to each of the questions set out in the Notice,

Qualifications and Background

I

2.

Andrew Damian Witness

My qualifications include a Bachelor of Civil Engineering,.

I have been a qualified Civil Engineer for eleven years.

I'have held the position of Principal Stormwater Engineer of Development Assessment for four

years.

My previous work history is as follows:
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(a) [ have been employed at Council since 1994;

(b) Senior Stormwater Engineer in Development Assessment for three and half vears

(2003 - 2007);
() Stormwater Engineer in City Design for four years (1999 - 2003);
(d) Cadet Engineer with Brisbane City Council for six years (1994 - 1999).
Introductory Observations

5. The Notice seeks information about stormwater infrastructure. I have been referred to the First
Statement of Joseph John Bannan (Commission Exhibit 578). I have read paragraphs 10 to 18
and agree with Mr Bannan's observations made in those paragraphs. Accordingly, for the

purposes of this Statement:

(a)  when I refer to stormwater infrastructure I will be referring to infrastructure which has
as its purpose the management of stormwater flow (adopting the approach of Mr

Bannan in paragraph 12 of his Statement);

(b)  when I refer to stormwater infrastructure I will be referring to the items of

infrastructure detailed in paragraph 18 of Mr Bannan's Statement;

(¢)  when I refer to the Stormwater Network [ will be referring to not only the built
infrastructure referred to in paragraph 18 of Mr Bannan’s Statement, but also other
means of conveyance of stormwater such as overland flow paths and channels, natural

waterways and wetlands.

6. As [ explain below, the Stormwater Management Code is the starting point for identifying
planning scheme policies and guidelines that regulate stormwater infrastructure, The
Stormwater Management Code deals with a much broader range of stormwater and flooding
issues than just the regulation of stormwater infrastructure. For the purposes of responding to

the Notice, I will focus on those matters which regulate stormwater infrastructure.

Andrew Damian Blake Witnhess
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Response to the Notice

How the Brisbane City Council's pla

ich regulate

its stormwater infrastructure are app

10,

Andr

Controls of stormwater infrastructure where relevant to development assessment are regulated

through the Stormwater Management Code. This code is triggered as a secondary code for:
(a)  reconfiguration of a lot;

(b)  certain material change of use applications, which in general terms include those

applications that require code or impact assessment against City Plan; and
(c) operational works for filling and excavation.

Of relevance to the regulation of stormwater infrastructure is the performance criteria and
acceptable solutions contained in section 4.2 of the Stormwater Management Code. In my
view, each of the performance criteria could potentially impact on stormwater infrastructure,
although P1, P2, P6 and P7 most directly impact on stormwater infrastructure. Attachment

ADB-02 is a copy of the Stormwater Management Code.

The Stormwater Management Code in turn calls up the Subdivision and Development
Guidelines (Guidelines) which provide detailed criteria as to acceptable cutcomes for
stormwater infrastructure. Part B Infrastructure Elements, Chapter 2 Stormwater Drainage of
the Guidelines, a copy of which is Attachment ADB-03, provides the detailed criteria as to

acceptable outcomes for P1, P2, P6 and P7.

When assessing development applications for a reconfiguration of a iot or a material change of
use, the detail of the stormwater infrastructure to be provided is not generally known and is
subject to detailed design. Commonly, a condition will be imposed on a development approval
at this stage requiring detailed engineering drawings to be certified by a Registered
Professional Engineer Queensland (RPEQ) and submitted to Council showing the stormwater
infrastructure proposed for further approval and demonstrating compliance with the standards
in the Guidelines. Attachment ADB-04 is an extract of the standard stormwater infrastructure
conditions for development approvals for reconfiguration of a lot and material change of use

which has been takenfrom Council's DART conditions library. Substantive consideration of

Withess
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the standards in the Guidelines by Council usually occurs either at the operational works

application stage or through compliance assessment.

11. The exception to the above process when there is a major development proposal (such as a
shopping centre) which will require significant modifications to the existing Stormwater
Network. Irefer to my comments above as to the distinction between stormwater
infrastructure and the Stormwater Network. While the Notice focuses on stormwater
infrastructure, this is a case where the relationship between infrastructure and the Stormwater
Network is important. In major developments, not only is the existing stormwater
infrastructure substantially altered, but it is also frequently the case that the developer will seek
to obtain approval for the modification of overland flow paths either by redirecting those flow

paths, and/or proposing stormwater infrastructure which substitutes for the overland flow path,

12. In such a case, there will be a detailed report from a RPEQ which deals with the Stormwater
Network issues. That report will almost inevitably be referred to a hydraulic engineer within
the Technical Specialist Team (TST) and will be assessed against the relevant Guidelines as

set out in Paragraph 14 below.

13 In the more common case set out in paragraph 10 above, the process is as folows. When
Council receives the detailed stormwater plans referred to, these plans are initially assessed for
compliance with the relevant parts of the Guidelines by an engineering officer in the relevant
development assessment team and then subject to sign off by a senior engineering officer in
the relevant development assessment team. Where the stormwater solution proposed for a site
is complex or novel, the stormwater plans will be referred to an hydraulic engineer within the

TST.

14. Where the detailed stormwater plans are provided to the TST, a hydraulic engineer within that
team will assess the plans considering issues such as the appropriateness of the assumptions
and methodology applied to the stormwater solution, the consistency of the stormwater
solution with Council's standards as set out in the Guidelines and whether the outcomes of the
stormwater solution (e.g. the interaction with the existing stormwater infrastructure) are
otherwise acceptable to Council. The advice from the TST is then provided to a senior

engineering officer in the relevant development assessment team for final sign off.

15. In the event that issues or inadequacies are identified by the hydraulic engineer in the proposed

stormwater solution, the application will be referred back to the applicant to allow the

applicant to address the issues raised. It is not uncommon as part of this process for specialist
4

Andrew Damian Blake Witness
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engineers in TST to consult directly and on an informal basis with the RPEQ responsible for

the plans to discuss issues which might arise.

16. It is not the practice of Council to obtain its own external engineering advice. The engineers in
the TST are specialists in their particular fields and have extensive expertise in analysing and
assessing reports provided by applicants. It is a matter for the applicant's engineers to put

forward revised plans and solutions which satisfy the engineers in the TST. In the event that

this cannot ultimately be done, the application would be refused.

17. In my experience, Council’s assessment processes, including the implementation of the
Guidelines, are effective in the management of stormwater infrastructure and operate
reasonably smoothly. I cannot bring to mind any particular challenge or difficulty or

significant complaint in this regard.

18. Complexity in terms of management of stormwater infrastructure usually arises in respect of
the novel stormwater solutions of the kind referred to in Paragraph 11 above, where a
development will impact not just on stormwater infrastructure, but on other parts of the

Stormwater Network, particularly overland flow paths.

19. In recent years, Council has undertaken the task of mapping significant overland flow paths for
the City. That process is not complete but a great deal of work has been done, particularly in
the built up areas of the City. The identification of the significant overland flow paths leads to
increased complexity in the management of the Stormwater Network through development
assessment, in particular increased awareness that the conveyance capacity of overland flow
paths need to be preserved. This can in some cases lead to increased assessment requirements

and in turn result in increased costs in preparation of stormwater solutions that address

Andrew Damian Blake Withess
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Council’s requirements. This seems to me to be accepted by the development industry as a

necessary part of obtaining approval for developments.

[ make this statement conscientiously believing the same to be true, and by virtue of the provisions of the

Oaths Act 1867 (QId).

Dated 11 November 2011

Signed and declared by Andrew Damien Blake at
Brisbane in the State of Queensland

this 1ith day of November 2011

Before me:

Signature of persg whom the declaration is

made

Full name and qualification o! person bef!re l

whom the declaration is made
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Brisbane City Council

Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

5.0 INFRASTRUCTURE REQUIREMENTS
5.1 RE CONFIGURING A LOT
5.1.1 General

Provision should be made within subdivisions for roof and surface water to be satisfactorily
discharged. W hilstin m ost cases piping to the street orto a n underground pipe system
may be the best solution, the applicant should nevertheless consider alternative ecologically
sustainable solutions outlined in Section 4.

5.1.2 Low Density Residential Areas

Lots falling to the street

In residential streets, an approved full height kerb adaptor should be provided in the kerb,
400 mm from the projected low side boundary for e ach Iot. In c ollector roads or in streets
where footpaths will be constructed, kerb adaptors as per above with a length of UPVC pipe
(sewer class SN8) extended from the adaptor to beyond the concrete footpath is required
as per Standard Drawing UMS 354.

Lots falling away from the street

All lots that do not fall directly towards the road should be provided w ith a rear allotment
roofwater drainage system. This s ystem will alsob e required w here lo ts fall towards
parkland. R oofwater drainage s ystems w ill be classified as p rivate dra ins with the
responsibility for future maintenance lying with the property owners. This system is detailed
in Standard Drawing UMS 351.

Easements in favou ro fC ouncil w illb e r equired o ver r oofwater lin es as shown in

Table B2.4. An e asementis required irrespective of pipe size w hen the roofwater line is
designed for more than 3 lots. Refer Section 2.4 - Easements. The pipes at each property
may be sized in accordance with QUDM assuming 10 L/s for each 180 m? of roof.

TABLE B2.4 EASEMENTS OVER ROOFWATER LINES

No. of lots (nominal 180 m? Minimum pipe Easement width Minimum pipe
roof area at each lot) diameter slope
1-3 150 mm Not required 1.0%
4-6 22 5 mm 1.5m 0.5%
7-10 30 0 mm 1.5m 0.5%
Gazetted 8 February 2008
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5.1.3

Brisbane City Council

Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

Roofwater inspection pits

Roofwater insp ection pits sh ould b e in a ccordance with Stan dard Drawing U MS 352.
Roofwater pits/rnanholes should be provided every 100 m and/or at changes in pipe sizes
and/or where direction changes more than 15° and/or where the line terminates.

Connection points

At least one connection point should be provided on the main line for each property. This
connection should be in the form of Y-junctions or directly into an inspection manhole with
the p roperty br anch line diameter b einga minimum of 100 mm. Engineering d rawings
should have dimensions to show the exact location of the connection points.

Discharge points

Generally, a ll r ear of a llotment ( roofwater) drainage r eticulation systems o f this n ature
should discharge into the back of a suitably located sto rmwater gully or manhole in the
street. W here the pr ivate r oofwater reticulation sy stem ou tlet is s oiso lated fro m a
stormwater gully or manhole that connection is not reasonable, discharge may be allowed
into the kerb and channel from an inspection manhole or inspection opening located 0.6 m
maximum inside the property.

The maximum permissible discharge to the kerb and channel should be limited to 30 L/s (ie
maximum 3 single h ouse lo ts), and tw in 1 00 mm d iameter pipes (equivalent 15 0 mm
diameter) with ap proved kerb ad aptors should be us ed. Unless approved otherwise by
Council Delegate, discharge into the high side kerb of a one-way crossfall street is generally
not permitted. Consideration will only apply to single house roofwater drains.

Kerb adaptors

Only ap proved full he ight k erb adaptors, complying w ith Reference Sp ecification S150
Roadworks, are pe rmitted in Brisbane City. The Class C (medium duty) k erb ad aptors
should be used in local access and neighbourhood access roads, and the Class D (heavy
duty) kerb ad aptors used on industrial access and higher order hierarchy roads. The kerb
adaptors should be placed in a location where service pits on the footpath will not conflict
with the future pipe location.

Where hot dipped galvanised RHS is used as an alternative to prefabricated kerb adaptors,
the ends of the section protruding through the kerb should be cut flush with the face of the
kerb and treated with an appropriate corrosion treatment.

Industrial/ Commercial/ High Density Residential Areas

The level IV d rainage conne ction requires the provision of a minimum 600 mm diameter
inspection manhole (refer S tandard Drawing U MS 353) insidethelot atthelow side
boundary, with a min imum 375 mm diameter pipe con nectingto a suitably lo cated
stormwater gully or manhole in the trunk drainage network. All lots that do not fall directly
towards the road should be provided with a rear allotment drainage system that discharges
into the back of a suitably located stormwater gully or manhole in the street.

Gazetted 8 February 2008
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Brisbane City Council

Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

5.2 MATERIAL CHANGE OF USE
5.2.1 General

Scope

Developments pertaining t o ma terial change of us e inc lude Co mmunity Titles Scheme,
commercial and industrial developments.

Driveway grids

The use of collection grids across driveways at th e property bou ndary is not per mitted
unless approved by C ouncil Delegate. (Driveway grids usually require high maintenance.
The ine vitable la pses in maintenance can lead to po tential blockage, w hich may ca use
inconvenience to road users during a heavy storm.) W herever possible, the paved area
should be shaped in such a manner so as to divert the runoff towards grated field inlets. If
driveway grids are used, these must be bolted down.

Connection to kerb and channel

Level lll drainage (connection to kerb and channel) is only permitted if the total discharge
from the development including any external catchment does not exceed 30 L/s. Full height
kerb ada ptors in acc ordance with Section 5.1.2 s hould be p rovided where practicable.
Alternatively, mu ltipleho t dip galvanisedre ctangular hollow sections (RH S)
125/150/200 mm wide x 75 mm high can be us ed. In mu Iti-unit residential d evelopments,
circular pipes may be used only if there is sufficient depth of cover and depth of kerb and if
approved by Council Delegate.

Pipe size and type

The minimum pipe size for internal underground site drainage is 150 mm nominal diameter.
Where the pipe also conveys stormwater from an adjoining upstream property (now or in
future), the minimum pipe size is 225 mm diameter.

The pipe types and classes should comply with the following requirements.

= Domestic applications (low density residential) should be in accordance with AS 71254 -
UPVC Pipes and Fittings for Stormwater and Surface Water Applications.

= Commercial, industrial, medium and high d ensity residential applications should be in
accordance w ith AS 1260 - PVC Pipes a nd Fittin gs for D rain, Wa ste and Ven t
Applications. The minimum pipe class is UPVC sewer class SNG.

Pipe drainage systems

Where the existing u nderground pipes that s ervice the e xternal catchments traverse the
site, these pipes must be preserved from damage or structural loading (refer Section 2.6).
In the ab sence of an Infra  structure Charges Plan tha ts pecifies th e d evelopment
contribution for stormwater facilities and where the existing drainage system is inadequate,
the Developer is gene rally responsible for upgrading the pipe drainage to the ap propriate
design sta ndard i n ac cordance w ith t hese Guid elines. E asements will be required in
accordance with Section 2.4. In all cases where there is developable land upstream of the
site, the dev elopment must pro vide asu itable d rainage inlet forfutu re upstream
developments and consider these fully developed catchment flows in their design. Further
cut-off drains and th e like s hould b e p rovided to p revent o verland flo w from adjacent
properties causing problems on the developed land.

CHAPTER2 STORMWATER DRAINAGE
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5.2.2

Brisbane City Council

Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

Localised overland flow paths

All deve lopments must p rovide an overland flow path for the Qs, design storm less the
piped flow. Refer Section 5.3 for design limitations. In residential developments where the
difference in le vels o f the dwelling ad jacent to the local over land flow path is minimal,
calculations must be provided to demonstrate that the habitable floor levels have the
required immunity.

The de velopment must not ¢ ause ponding of s tormwater or nuis ance from discharge of
stormwater o n adjoining properties. Filling, retaining wall s, buildings , fenc es, or othe r
obstructions should n ot b lock ove rland flow . Fu rthermore th ese obstructions must not
cause the overland flow to be diverted to, or concentrated onto, another property.

Channels and watercourses

If o pen cut channels and n atural watercourses are permitted within the site, ea sements
including access areas adjacent to the channel will be required.

Roof and Surface Water Hydraulic Requirements

Development of a site requires the design and construction of a drainage system to collect
roofwater and surface water runoff from within the site and runoff from external catchments
traversing or concentrated on the site, and to discharge the waterto alawful point of
discharge. Even though the focus of this section is on the conventional underground pipe
drainage system, the alt ernative w ater s ensitive urb an design tec hniques s hould b e
considered.

Pipe drainage of on-site roofwater and surface water from paved and unpaved areas should
comply with AS 3500.3, QUDM Section 5.13 Level lll, IVa nd V, and Standa rd Draw ing
UMS 353. Pipes should be located clear of any driveways and should not cross footpaths
in front of adjoining properties.

The internal pipe drainage systemis requiredto collect the disc harge from individ ual
roofwater systems and from the paved common areas, including internal roads and parking
bays. If the pipe drainage system collects only ‘internal’ runoff and roofwater, the system is
a private drainline and is o wned by the pro perty owners. In these cir cumstances, no
easements will be required. Where the underground drainage system collects water from
an external road reserve, the drainline ownership should be formally transferred to Council
and easements provided.

Provision mu st be made for the future orderly de velopment of upstream proper ties with
respect to pipe drainage. The need for future developments having to resort to pumping of
stormwater to a disc harge po int ra ther th an by gravitational drainage must b e avoid ed.
Pipe drainage must be insta lled to allow for the future connection by a djoining properties
when th ey are d eveloped, which, by virtue of top ography a nd/or exis ting d evelopments,
should discharge stormwater by gravity feed through the subject site. This drain must be a
minimum 225 mm diameter (300 mm diameter for indu strial) running from the boundary to
the discharge point and be covered by an easement, a minimum of 1.5 m wide, in favour of
Council.

If d rainage ca nnotbe g ainedb yag ravity s ystem ap ump will be required. Re fer

Section 2.5 - Pumped Stormwater Drainage.

Gazetted 8 February 2008
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Brisbane City Council

Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

5.3 OVERL AND FLOW PATHS
5.3.1 General

The Brisbane City Plan defines an overland flow path as:

= Where a piped dr ainage sys tem exists , the path w here floodwaters exceeding th e
capacity of the underground drainage system would flow.

= Where no piped drainage system or other form of defined watercourse exists, the path
taken by surface runoff from higher parts of the catchment. Th is does notinclude a
watercourse or gully with well defined banks.

Any pro posed de velopment, especially t hose i nvolving filling, need s tot ake account of
existing or created overland flow paths and make due provision in the design. O verland
flow paths must be clearly indicated on the drawings.

Developments within any ove rland flow paths are g enerally n ot pe rmitted un less the
applicant ¢ an s atisfactorily demonstrate ¢ ompliance with a Il t he f lood im munity an d
trafficability requirements set out in Chapter 1 of Part A of this document.

In residential s ubdivisions, overland flow paths mustb e located in r oadways, p arks or
pathways and not through private allotments. Details and calculations are required when
overland flo w within the r oad reserve is direc ted into narrow pedestrian p athways.
Calculations should de monstrate that overland flow doe s not en ter the a djacent blocks
during the 50y ARI flow.

Council will not permit s ubstantial blockage (eg by filling or erection of buildings and
retaining walls ) of ove rland flow paths to b e offset by the pro vision of a n u nderground
drainage system to convey major overland flows. This alternative is unacc eptable for the
following reasons:

= Additional maintenance costs to Council.

» Loss of storage.

= Potential adverse flooding impacts in extreme storms.

= Safety hazards at inlets and outlets.

= Major adverse flooding impacts when inlets are blocked.

Drainage c alculations, cross s ections an d p lan layouts, should b e pr ovided for an y
proposed overland flow path. The Consultant must ensure that the as constructed levels
are consistent with those shown on the approved engineering drawings.

In site developments such as apartment buildings or townhouses where the sites are filled
to provide suitable falls to th e roadway, the Developer must pay particular attention to the
preservation of existing overland flow paths, the obstruction of which may cause flooding or
ponding of stormwater on ad joining properties. Pa rticular attention must also be given to
overland flow in many of the older inner city areas, as the underground drainage may not
meet current standards and there is the likelihood of substantial overland flow paths being
associated with the route of the pipe drains through properties. Overland flow paths should
be located along the driveways (usually applies to built up inner city areas) and protected by
an easement.

CHAPTER2 STORMWATER DRAINAGE

Gazetted 8 February 2008
29

BCC.007.2778



Brisbane City Council

Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

Special attention should also be paid to localise d overland flow and site drainage in small
lot subdivisions or w here ’built to the boundary’ b uilding envelopes will apply. Additional
pipe dra inage, easements a nd concrete line d drains ma y be required along the rear
boundary in such situations.

In all cir cumstances, ease ments will be required for over land f low pa ths within private
properties. Pro posed eas ements for the d esign o verland flow should be shown on the
engineering drawings. Refer also Section 2.4 - Easements.

5.3.2 Design Criteria

Overland flow paths not in designated channels (channels usually have clearly defined bed

and banks) must conform to the following requirements for the 50 year ARI d esign storm

event.

= Adepth velocity product of no greater than 0.6 m%s (0.4 m?/s applies to high risk areas
where there is an obvious likelihood of injury or loss of life).

= A maximum depth of 0.3 m applies to vehicular accommodation (limited to uncovered
short term c ar p arking b ays or unclosed car parking a ssociated with a house) a nd
access areas.

Development levels of residential properties must be set using a Manning’s ‘n’ of 0 .10 to
take i nto a ccount of an y futur e planting and garden b eds that ma y o ccur, a ncillary
structures (eg fences, sheds) that may be erected, and any other obstructions that cannot
be regulated.

5.4 UN DERGROUND PIPE DRAINAGE
5.4.1 Pi pes

> 375 mm diameter

All Co uncil own ed drains must be 375 mm dia meter or greater. The following types of
pipes, conforming to Reference Specification S160 Drainage, are acceptable to Council.

= Steel reinforced concrete pipes.

= Fibre reinforced pipes. These are preferred in situations where the pipe may be subject
to tidal waters.

= Type B flexible pipes. Polypropylene/polyethylene pipes or fittings with p lain in side
surfaces and a solid or hollow helical or annular ribbed or corrugated external surfaces.

< 375 mm diameter

Generally pipe s within t hese dia meters are u sed as roofwa ter drainage pipes. Fibre
reinforced concrete or UPVC (minimum sewer class SN6 should be used for inter-allotment
roofwater d rainage) pipe s s hould b e u sed. Galvanised s teel R HS a re req uired from
development sites across the footpath to the kerb and channel, if permitted.

Pipe grade limits
The minimum grade of 1%, as specified in AS 3500.3 — Stormwater Drainage, will apply to
pipes <150 mm diameter. T he minimum grade of 0.5% will ap ply to pipes 225-300 mm

diameter. The minimum grade of 0.3% will apply to pipes >375 mm diameter. F or flow
velocity and pipe grade limits, refer QUDM Sections 5.11 and 5.12.

CHAPTER2 STORMWATER DRAINAGE
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Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

CCTV inspection

A closed circuit television camera (CCTV) inspection is required shortly (no more than two
weeks) b efore the On Ma intenance inspection and prior to the formal acceptance of On
Maintenance, to d emonstrate th at the standard of the construc ted s tormwater system is
acceptable to Council. The CCTV inspection report and video must be viewed by an RPEQ
prior to s ubmission to C ouncil. Any defects that require attention should be identified and
remedial m easures recommended by the R PEQ. R emedial measures for all defec ts
identified must be submitted to C ouncil for approval. On ce the re medial measures have
been completed, a follow up survey is required to demonstrate that they have been carried
out to Council’s satisfaction. Refer to Section 2.6.3 for more details.

Pipe cracking

During the 1994/95 and 1997 audits carried out by Council on a number of subdivisions, the
problem of premature cracking of concrete stormwater pipes was found to be widespread in
pipes smaller than 900 mm diameter. The major cause was attributed to pipe overload by
construction equipment rather than typical service loads for which the pipes were designed.
Compliance with all the following criteria is required to counteract premature pipe cracking.

1. The design and selection of the pipe type and class must consider construction loading
(compaction equipment and construction traffic), which is usually the critical load case
for pipes <900 mm diameter.

2. Drainage plans issued for construction must show, for each drainline, the following:
= Pipe type and class.
= Instal lation type.
= Construction method (layer thickness, compaction plant).

Design aids available fro m concre te pip e manufa cturers may beu sed and are
recommended. Th ese include software for calculation of loa ds on pipes to AS 3725,
tables and charts. Itis rec ommended th at c harts showing the relationship between
compaction equipment and pipe class are also included with the engineering drawings.

3. Delivered pipes and i nstalled pipes must comply with the inspection and acceptability
criteria detailed in Reference Specification S160 Drainage.

4. C CTV inspections.

5.4.2 Pi pework Layout

5.4.3

Underground sto rmwater p ipework layout s hould, in m ost ca ses, be the conventional
herringbone layout.

Gully to Gully Drainlines/ Gully Manholes

In the gully to gully systems, pipes are connected between gully pits instead of manholes,
with both the inlet and outlet pipes connected to the gully pit walls. (Note: The conventional
gully pit has only the outle t pip e co nnection to the main tru nk drainage line). Re fer
Figure B2.2.
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Brisbane City Council

Subdivision and Development Guidelines
Part B Infrastructure Elements

Chapter 2 Stormwater Drainage

Nominal face of kerb
Gully

1 Gully to gully drainline
Herringbone drainage pattern

FIGURE B2.2
TYPICAL GULLY LAYOUT

Gully to gully drainlines are acceptable for pipes 600 mm diameter or less, provided that all
the following Council requirements are satisfied.

1. Gullies are consistent with Council’s standard drawings.

2. Acute angles in connecting pipes are avoided to minimise head losses.

3. Potential interference with other utility services on the footpath is avoided.
4

The major drainage line (spine) of the gully to gully system is constructed on one side of
the road only. Any gullies on the opposite side of the road should be connected directly
across the road. Under no circumstances are spines of gully to gully systems permitted
on both sides of the road.

5. The gully pit is appropriately benched.

Gully manholes in Brisbane City a re not permitted without written a pproval from the
Principal En gineer Strategic Infrastructure Management. The stringent a pproval proc ess
ensures that Council's performance and maintenance objectives are met to maximise the
serviceability of t he as set, and to achieve sustainable level o f o ngoing m aintenance and
replacement program by u sing standardised co mponents to th e ma ximum pr acticable
extent.

Gully manholes may be approved subject to compliance with all the following criteria.
1. The inlet and manhole is at the same point eg at the sag of the road.

2. ltis the only alternativ e to a multi-grated inlet eg in relief drainage works where utility
services locations pose major constraints.

3. Written advice from the responsible utility authority is submitted, stating that the existing
services will p reclude the c onstruction o fthe conve ntional h erringbone dra inage
pattern.

4. Council’'s standard compo nents such as lintels and grates should be us ed wh erever
possible. Hydraulic analysis and structural testing data should accompany any request
for approval to use alternative components.

5.4.4 Manhol es/ Chambers

Manholes and ch ambers mus t be pr ovided in acc ordance w ith Sta ndard Drawings
UMS 321 to UM S 329. Fixed ladder access in accordance with AS 1657 must be installed
to manholes/chambers >3.0 m deep. Step irons must be installed to manholes/chambers
with depths between 1.35 m and 3.0 m.
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Unless a pproved otherwise by Council, the d esirable min imum a nd ma ximum manhole
depths should be limited to 1.2 m and 3.0 m respectively. The nominated maximum depth
of 3.0 m is based on the upp er physical limit of undertaking an in spection without entering
the manhole, as any person entering a manhole must conform to safe working procedures
for confined space. Other workplace health and sa fety provisions that may apply to deep
manholes include intermediate landing and ladder cage requirements.

The m inimum dist ance be tween in let p ipes in to a m anhole or cha mberis 15 0 mm.
Benching is required on the floor of manholes (usually half the diameter of the outlet pipe) in
order to properly direct the flow of water and prevent silt build up in the corners.

Precast manholes from an approved supplier may be used pro vided they are ins talled in
accordance with th e man ufacturer’s reco mmendations. The access hole diameter must
conform to Cou ncil’s s tandards. Ch ambers will requi re certific ation by a Registered
Professional Engineer Queensland (RPEQ).

5.4.5 Inlets/ Outlets

5.4.6

Inlets a nd outlets sh ould be provid ed g enerally in a ccordance w ith Standard Dr awings
UMS 341 and UMS 342. W here safety is a n issue p recautionary measures must be
incorporated. Pillar inlets will be required as temporary inlets at stage boundaries. Special
consideration is necessary at inlets and outlets to ensure all measures are taken to produce
structures that are safe, w ith low maintenance and fitting in with the amenity of the area.
Reference should a Iso be m ade to th e p ublication Stormwater O utlets in Par ks a nd
Waterways Guidelines (Brisbane City Council, 2003) for design guidance.

Gullies/ Field Inlets

Field in lets (Sta ndard Draw ing U MS 337) are usually c onstructed using stan dard gully
grates or headwalls with a c oncrete ap ron s urround. The size of field inlets must be
designed with an expecte d 50 % blockage. Spe cial consideration will be necessary in
regard to safety, maintenance and amenity of the area. A raised grated inlet with a lo ck
down grate may be used where debris is expected. However, raised horizontal screens are
generally not acceptable adjacent footpaths, bikeways or public accessible areas.

Standard gullies must not be located on sharp horizontal curves (<10 m kerb radius). New
gullies must be constructed in accordance with Standard Drawing UMS 330. The lip in line
gully offers imp roved bike-safe feature a nd r ideability, r educed ma intenance costs,
hydraulic efficiencies in most applications, and ease in pavement construction. Lip in line
gullies are generally undesirable in areas subject to high pedestrian traffic (eg bus stops,
taxi ranks, passenger set down zones, shop fronts, etc) unless appropriate measures are
implemented (eg landscaping and installing street furniture on th e verge) to restrict public
access to the gully. The use of kerb in line gullies (S tandard Drawing UMS 331) must be
limited to established areas where the existing verge widths are narrow (generally less than
2 m) or where pedestrian impacts cannot be managed in a satisfactory manner.

Special attention must be considered at turnouts, to ensure the gully is not required in the
turnout. The depth to the pipe crown at the gully pit must be a minimum of 0.45 m, noting
that this dimension is not the minimum cover required for construction and service loadings
to the pipe. Unless approved otherwise by Council, the desirable maximum gully depth
must be limited to 1.35 m to enable safe maintenance access without the aid of step irons.
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Antiponding gullies in accordance with Standard Drawings UMS 334 and UMS 335 are only
permitted in special circumstances at intersections when the road geometry does not allow
the k erb and channelto drainto the standard gully atth e ta ngentpoints. Theinlet
capacities of these gullies must be excluded from the calculations.

Precast gully tops from an approved supplier may be used provided they are installed in
accordance with the manufacturer’'s recommendations.

5.5SU RFACE DRAINAGE
5.5.1 Overl and Flow Paths

Overland flow paths will need to be designed considering the following points:

= Depth by velocity product and maximum flow d epth sh ould not exc eed the s pecified
values in Section 5.3.

= The surfacing should prevent erosion.
»= The ongoing functionality should not be affected.
= The amenity of the area should not be affected.

In ne w su bdivisions, ove rland flow paths are not p ermitted through private p roperty and
must be restricted to parks or road reserves or pathways. Overland flow paths within parks
must be des igned to ensur e safety, us eability for park purposes when dry, high vis ual
quality, and ease of maintenance.

5.5.2 Table Drains

Table drains are generally only permitted in the road reserve for rural locations and when a
new half road is constructed. In these instances, table drains are required to manage the
road runoff in the absence of kerbs and channels. Table drains must be separated from the
carriageway by re gularly s paced de lineator posts. To prevent erosion and to minimise
maintenance, table drains must be free draining and designed in accordance with the Table
Drains Erosion Control Guidelines (Brisbane City Council, January 2001).

5.5.3 Swales

These drainage structures are used to collect and improve the water quality of runoff. Care
needs to be taken that collected water is not directed in a concentrated form onto adjoining
properties. Thelo ng term fun ctionality o f the device must b e c onsidered. R efer to
publication Water Sensitive Urb an De sign Eng ineering Guid elines: Sto rmwater (Brisbane
City Council, August 2005) for details on design principles and application.

5.6 OPEN CHANNELS
5.6.1 General

Designed o pen ¢ hannels s hould no t o nly s atisfy h ydraulic re quirements, bu tals o to

enhance the environmental an d ame nity as pects of the a rea. In addition to the de sign
requirements set outin Se ction8.000 f QUDM, th e foll owing requirements of
Sections 5.6.2, 5.6.3 and 5.6.4 will also apply. The preferred treatment for open c hannels
should be in accordance with the publication Natural Channel Design Guidelines (Brisbane
City Council, 2003).
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5.6.2 Types of Designed Open Channels

The Stormwater Management Code of the Brisbane City Plan promotes the use of natural
channel design and w ater sensitive urban design principles (refer Section 4.4). Alternative
treatments of channels should be considered and discussed with Council Delegate prior to
commencement of design.

Where grass lined channels are proposed the aesthetic value of these channels should be
enhanced by the liberal inclus ion of native canopy trees. The tree species and planting
density should be selected to enable:

= Easy maintenance (mowing).

= Sufficient light penetration to not only sustain the grass cover but also minimises weed
growth.

The hydraulic conveyance of a drain under major flows should be de signed to include the
impacts of long term vegetal growth. The possible effects of scouring at the grass/concrete
interface as indicated in QUDM should be assessed and works to overcome any problems
should be incorporated in the proposal. The use of linear wetlands and off-line wetlands
whilst encouraged, needs to b e agreed to by C ouncil Delegate. C are should be taken to
ensure that the wetlands do not continually run dry.

5.6.3 Manni ng’s Roughness Coefficients

Manning's 'n’ for a grasse d open channel is determined by a number of fa ctors including
vegetal re tardance a nd hydraulic radius. The table andcha rts seto ut in QUDM
Section 8.04 provide sufficient correlation to determine Manning’s n for most developments.

Council's m inimum la ndscaping re quirements fo r open channels di ctates a m inimum
Manning's ‘n’ of 0 .08 although greater values may be d irected by Council where deemed
appropriate. A sensitivity analysis should always be undertaken for a Manning’s ‘n’ of 0.15
to ensure the freeboard is not exceeded in a design.

Table B2.5 pro vides a semi-quantitative a pproach towards the e valuation o f va rious
Manning’s roughness coefficients. Sourc e reference: Natural Channel Design Guidelines
(Brisbane City Council, 2003).
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TABLE B2.5 FLOODPLAIN REVEGETATION DENSITY GUIDELINES

FOR VARIOUS MANNING’S ROUGHNESS VALUES

Manning’s ‘n’

Description

0.03

Short grass with the water depth >> grass height.

0.04

Short grass with the water depth >> grass height on a slightly irregular
earth surface. Trees at 10 m spacing and areas are easy to mow.

0.05

Long grass on an irregular (bumpy) surface with few trees and irregular
ground could make grass cutting difficult. Alternatively, trees at 8 m
spacing on an even, well grassed surface, no shrubs, no low branches.

0.06

Long grass, trees at 6 m spacing, few shrubs. Easy to walk through
vegetation. Area not mowed, but regular maintenance is required to
remove weeds and debris.

0.07

Trees at 5 m spacing, no low branches, few shrubs, walking may be
difficult in some areas.

0.08

Trees at 4 m spacing, some low branches, few shrubs, few restrictions to
walking.

0.09

Trees at 3 m spacing, weeds and long grasses may exist in some
locations. Walking becomes difficult due to fallen branches and woody
debris.

0.10

Trees at 2 m spacing, low branches, regular shrubs, no vines. Canopy
cover possibly shades weeds and it is difficult to walk through.

0.12

Trees at 1.5 m spacing with some low branches, a few shrubs. Slow to
walk through.

0.15

Trees and shrubs at 1 m spacing, some vines, low branches, fallen trees,
difficult and slow to walk through. Alternatively, a continuous coverage of
woody weeds with sparse leaves and no vines.

0.20

Trees and shrubs at 1 m spacing plus thick vine cover at flood level and
fallen trees, very difficult to walk through. Alternatively, a continuous
coverage of healthy shrubs and woody weeds from ground level to above
flood level.

5.6.4 Hydrauli c Considerations

All hydrologic and hydraulic calculations for major watercourses or creeks for the purpose of

determining ultimate flood levels and development fill and flood levels are based on:

= Qo flows for a fully develo ped catchment. The e ffects of lesser flows should also be
investigated.

= A fully vegetated waterway corridor using a Manning’s n of 0.15, unless the scope of full
revegetation is n ot possible d ue to an unacceptable increase in flood levels. T he
restricted revegetation areas are usually identified in available Council studies such as
the Stormwater Management Plans, Waterway Management Plans, and Flood Studies.
In general, the planting of trees and shru bs im pedes the passage of flow, thereb y
leading to increased flood levels. The high vege tal ro ughness coefficient allows for

generally unrestricted planting of vegetation.
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The proposed development s hould n ot c ause any adverse flo oding, nor mak e matters
worse with respect to flooding of developed or developable areas, erosion potential, or the
general a menity of the area. The De veloper s hould not assume that the downstream
drainage will be upgraded at a fu ture date thereby allowing its proposal to be of alo wer
standard. Developers cannot rely on future maintenance by Council to support a proposal.

5.6.5 Vel ocity

An op en channel with critical or supercritical conditions is not a cceptable. T he v elocity
should be limited to less than 90% critical velocity in the major storm event. The maximum
velocity allowed in an unlined channelis setoutin QUDM Se ction 8.07 for ea rth and
vegetated channels and should not exceed 2 m/s unless approved by Council Delegate.

The velocity used to de termine the time of concentration for the designed channel should
not b e less tha n the velocity in the design channel or alterna tively, an average value o f
2m/sis adopted. Unless the actual velocity in drain age system upstream is determined,
the adopted pipe velocity should not be less than 3 m/s.

Channel vel ocity ¢ hecks shoul d assume that do wnstream un dersized culverts will be
upgraded to current design standards at some time in the future. The afflux caused by any
roadway crossing over a watercourse should not affect the adjoining properties.

5.6.6 Freeboard

5.6.7

Refer flood immu nity levels s pecified in Chapter 1 of Part A of this document and QUDM
Section 8.03.

Batters, Landscaping and Maintenance Access

The side slope of the channel banks should not be steeper than 1V:4H (vegetated) and the
preferred s ide slopeis 1V:6H (grassed orvege tated). Boulders can be p rovided
intermittently in localised areas to improve the aesthetic appearance of the channel.

Landscaping of the open channel is very important from a visual amenity perspective and
future main tenance. The D eveloper should s ubmit landscape p lans prior to hydraulic
calculations commencing so that Council is satisfied that the channel will be a feature and
not merely ‘adrain’. Th e preferred treatme nt for designed open cha nnels should be in

accordance with the publication Natural Channel Design Guidelines (Brisbane City Council,
2003).

Berms of 6.0 m (minimum) s hould b e provided along each side of the open channel for
maintenance, environmental a nd recre ational purpo ses. Access loca tions to po tential
trouble spots within the channel should also be provided.
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5.6.8 Mi nimum Longitudinal Grades

If a channel is pro posed in a low lying drainage problem area where grades are relatively
flat (minimu m veloc ity 0.6 m/s), the submi ssion must c onsider the s ensitivity of the
proposed waterway/channel to siltation which may cause eventual flooding of surrounding
land. The hy draulic analysis must include the effects of siltation in the order of 150 mm
having b een depo sited. The provision of a concrete invert and acces s to facilitate the
removal of sediment must b e considered. A fu rther consideration is th e provision of s ilt
traps at the head of the drain to minimise the environmental effect of silt removal along the
full drain lengths.

5.6.9 Outfalls and Outlets

Pipe drainage outfalls to open channels and natural creeks must be designed to control the
discharge velocity to spread the ¢ oncentrated discharge to avoid er osion to the bed and
banks and to enhance the water quality by stripping contaminants. Plunge pools are more
desirable at outlets on environmental and aesthetic grounds. Outlet diffusers must be set
back into the creek bank to allow for future migration or erosion of the creek. S imilarly
manholes must not be located on the assumption that the creek mo rphology is s table.
Reference should a Iso be m ade to th e p ublication Stormwater O utlets in Par ks a nd
Waterways Guidelines (Brisbane City Council, 2003) for design guidance.

5.6.10 Energy Dissipators

Energy dissipators to co ntrol the outlet velo city should be des igned u sing a re cognised
design practice and supported with calculations and r eferences to th e ¢ hosen d esign
method. Generally plunge pools with rock bottoms are preferred over baffle blocks, as the
latter may pose a safety hazard if any children are trapped in the stormwater drain during a
storm.

Energy dissipators should be free draining. Designs based upon downstream ponding are
not g enerally reco mmended; h owever, suc h des ign will be co nsidered if health and

maintenance aspects have been adequately addres sed. D ebris collection around b affle
blocks should be a d esign consideration. It s hould be noted that wide baffle blocks would
trap less debris than narrow blocks.

The spacing between blocks transverse to the flow should be designed to suit individual site
conditions. Spacing between transverse blocks would normally be atleast 1.5 times the
block width, the s pacing between consecutive baffle blocks parallel to the direction of flow
being atleast4 times the block height if fully dr owned conditions are assumed to occur
around the blocks.

Energy dis sipators, ou tlets an d drop structures etc , wh en located in pa rkland, should
address aesthetics, maintenance and sa fety issu es. Refer the p ublication Stormwater
Ouitlets in Parks and Waterways Guidelines (Brisbane City Council, 2003) for further details.
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5.6.11 Drop Structures

Drop structures may be divided into two categories (ie high drop when the depth of flow
< drop height or low drop when the depth of flow > drop height). Generally drop structures
should be avoided where environmental concerns are an issue, for example, where aquatic
life, mig ratory routes, a nd fa unal co rridors are to be maintained within a cree k. Drop
structures should also be avoided wherever possible for safety reasons.

There is only a limited amount of literature available for the design of drop structures and
generally this literature is restricted to the design of drops in rectangular channels. The use
of trapezoidal or irregular shaped channels can introduce a three-dimensional flow pattern if
the approach flow is allowed to accelerate toward the drop. Experience has shown that this
flow p attern can s ignificantly re duce the e fficiency of the d ownstream hydrau lic jump,
resulting in a submerged jet that is unable to be modelled by simple hydraulic calculations.

It should therefore not be assumed that a hydraulic jump would occur downstream of a non-
rectangular drop structure. Similarly it should not be assumed that uniform flow conditions
exist near any drop structure. Fully drowned drop structures can be analysed by a simple
backwater analysis us ing appropriate e xpansion/contraction lo ss coefficientsa nd
representative cross sections.

Guidelines ( if ap plicable) for the des ign of d rop structures ca n be ob tained from the

following references:

= Brisbane City Council, 2004, Erosion Treatments for Urban Creek Guidelines.

= Urban Sto rm Drainage - C riteria Manual V ol. 2 . D enver Reg ional Council o f
Governments Ed. Wright - McLaughlin Engineers, March 1969.

= Training Work shop o n Inte grated Urban Stor mwater Manag ement Vol 3 , A WWA
Canberra Branch and Hydrological Society, Canberra Ed. Brett C. Phillips.

= Peterka, A.J. 1984, Hydraulic Design of Stilling Basins and Ener gy Dissipaters, U .S.
Department of th e Interior B ureau o f Reclamation E ngineering Nomograph No. 2 5,
Washington, U.S.A.

=  Water Und er th e Bridge - Aspe cts of Culvert Design - Part1. G.M. Witheridge, R.
Tomlinson.

= Drop Structure Design Problems. G.M. Witheridge.

Where several drop structures are required to descend a steep grade reference should be
made to the design of stepped spillways. A suitable reference being:

= Hydraulic Design of Stepped Spillways. CIRIA Re port3 31.T.S. Ess ery and M.W.
Horner

Council preference is th atdrop structures be castin situ reinforced concrete or natural
rocks. Rock filled mattress type protective works has created maintenance problems in the
past and are only to be considered under special circumstances.
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5.6.12 Service Crossings above Channel Bed

Isolated ser vice pipe cross ings lo cated above the bed are n ot allowed where such a
structure will affec t visua | amenity. If Cou ncili s s atisfied that vis ual amenity is n ot
compromised, afflux from the structure should not e xceed 150 mm and is contained within
the site area. ltis p referable that the level of the crossing be as low as possible or above
the flood level. The crossing should be designed to avoid d ebris collection and to take
account of scour at the bank entry or in the bed below the pipe.

5.6.13 Service Crossings below Channel Bed

Pipe crossings which are located below the bed of an unlined channel should have at least
one metre clear cover or additional s cour protection may need to be provided along the
open channel in the v icinity of a pipe crossing. If mitigation works have already b een
undertaken on the watercourse or if th e channel is in a stable condition, this requirement
may be relaxed at the discretion of Council Delegate, provided appropriate protection works
are undertaken. The Consultant's submission should include a plan and cross section of
the proposed works and a longitudinal section of the bed.

5.6.14 Erosion Control

The possible effects of scouring at the interface of lined and unlined sections should also be
incorporated to the proposal. For more information about erosion and se diment control in
general, refer to Part C - Water Quality Management Guidelines, of this document.

5.7 FOULWAT ERLINES

5.8

Foulwater lines used to drain both the greywater and roofwater from properties. When the
sewerage reticulation network in Brisbane was constructed, the greywater was redirected to
sewer butthe roofw ater re mained connected to th e fou Iwater lines. How ever ne w
stormwater connection to foulwater lines is not permitted , nor is it a cceptable to assume
that these lines are re dundant. Th erefore the proposed development should not damage
these lines and any proposed diversion should connect to the stormwater system.

CONCRETE INVERT AT ROAD INTERSECTION

The u se of concrete in vert ( generally a long lin e o f th e thr ough stre et) atan yro ad
intersection isno tp ermitted. Instead the r oad geometry should be designed to
accommodate a n underground dra inage system of g ully pits /manholes and p ipes as
appropriate.
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5.9 DETENTION AND RETENTION SYSTEMS
5.9.1 General

When a developmentis likely to in crease ru noff to such an e xtent th at the downstream
drainage cannot cater for the additional ca pacity or adverse imp acts are crea ted, it ma y
become necessa ry to inco rporate a de tention b asin. These basins can be either dry
(detention basin) or wet (retention basin). Off-line basins can lessen the risk of a sequential
over-topping. Both types may have mu ltiple uses e g po llution ¢ ontrol, enviro nmental
wetland, recreational, as well as hyd raulic functions. Also refer Part C - Wate r Qu ality
Management Guidelines, of this document. As a general rule, larger detention storage is
usually required at the top one-third of the catchment, no detention storage is required at
the bottom one-third of the catchment, and intermediate requirements at the middle part of
the catchment.

A community-based asset (such as from a subdivision) must be located in Council owned or
Council con trolled land. Council approval of the location is re quired at the co nceptual
design stage.

Detention systems on private land ( on-site stor mwater detenti on s ystems) will only be
permitted in de velopments pertaining to material change of use such as Community Titles
Scheme, commercial and industrial developments. The registered proprietor(s) of the lot(s)
is required to enter into a covenant pursuant to Section 97A of the land Title Act 1994, with
Brisbane City Council as Covenantee, to ensure management of the on-site s tormwater
detention system is in accordance with the approved report and plans. (N ote: A statutory
covenant cannot deal with matters subject to an easement.)

Aboveground detention basins are preferred as it is considered that they are more readily
maintained than underground storage facilities. C ouncil will not support the installation of
on-site underground detention facilities unless there is no alternative suitable above ground
option, nor will Council support underground detention facilities on public land.

The floor of the detention basin should be well graded to prevent permanent ponding. A
minimum grade of 0.7% applies to underground storage and paved areas, and a grade of
1.5% to landscaped areas.
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5.9.2 Data Requirements

The de tailed design s ubmission m ust be pr epared an d certified by an R PEQ su itably
qualified in the field of drainage/hydraulic investigations. The following information must be
included in the submission:

= Calculations for each storage.

=  Where WSUD comp onents are proposed, calculations and details o fboth the
detention/retention system and WSUD co mponents are re quired to dem onstrate the
interaction of the integrated system.

= Calculations verifying that the flow paths/floodways, drainage systems and any overflow
weirs have sufficient capacity.

= Design plans (refer Section 2.11 of Chapter 2 of Part D of this document for details).
= Maintenance plan (refer Section 5.9.12 below).

5.9.3 Design Approach

The design of re tention/detention basins should be u ndertaken in accordance with QUDM
Section 6, un less the specific requirements o f this chapter or othe r Council r eferences
dictate otherwise.

5.9.4 Sizing

Runoff routing and reservoir (basin) routing calculations are required to estimate the size of
the detention basin, where the inflow and outflow hydrographs for a range of storm duration
for the design ARI events are determined. Initial sizing may be undertaken, using manual
techniques, in order to determine the order of magnitude of the storage required. However
the final sizing s hould be completed with the aid of computer mod els such as DR AINS
(ILSAX), RAFTS, or RORB.

In addition to local catchment analysis, the assessment should also de monstrate that the
detention basin proposal is s ustainable on a catchment wide basis. Where the detention
storage has limited ou tlet capacity, the impact of antecedent rain on the available stora ge
should be considered. Antecedent conditions should be based on the actual rainfall records
from the clos est meteorological station. Where required, Council can provide information
on these ‘duration independent storms’.

5.9.5 Overl and Flows

Overland flows that e nter th e site from surrounding pro perties sh ould be collected and
conveyed through the development, but kept isolated from the any o n-site detention basin
systems for all storm events.

5.9.6 Hydrauli c Control

On-site detention should be gravity drained. Pumped systems are not permitted. However
alternatives such as suspended pipelines and re cycled stormwater would b e considered,
but the onus is on the designer to provide details on permanency of construction, reliability
of performance and suitable aesthetic treatment.
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An important element in preserving the integrity of on-site detention system is ensuring that
the system functions independently of the str eet drainage network. The on-site facility is
not intended to ha ndle surcharge flow fro m the st reet drainage network. Du e to the
possibility that the street system could surcharge, the starting hydraulic grade line level of
the detention system should be set at the top of the kerb and channel at the discharge point
to the street system. T he outlet control device should be set above this level regardless
whether the detention system is connected to the underground drainage system or to the
kerb and channel, to ensure that the on-site facility is unaffected by downstream hydraulic
grade line or water surface levels.

5.9.7 Vi sual Aesthetics

Once authorised to have a basin in parkland or other Council controlled land, an important
design criterion is th at the basin does notlo ok lik e a hyd raulic structure but ra ther has
special character. T his will involve the use of variable slopes, the retention of upstream
gullies, the camo uflage of in lets and ou tlet s tructures and th e like. A rectangular or
geometrically shaped basin is generally undesirable. Landscape plans must be lodged for
approval.

Detention storage in open space areas within a development must not be visually intrusive
but incorporate a variety of plant spe cies. The facility must not be located in the front yard
unless it is a vis ual feature. T he maximum height difference between the natural ground
level and the basin invert must be limited to 0.5 m.

5.9.8 Embankments

Grassed and landscaped e mbankments s hould not b e steeper than 1 V:6H and 1 V:4H
respectively. The selected use of boulder retaining walls is encouraged to provide variety.
In some instances (eg occurrence of rapid drawdown), geotechnical investigations/designs
may be required to assess the embankment stability.

5.9.9 Inlets and Outlets

General

Low-level outlet structures generally consist of orifice plates (fixed to pipe inlets) or culverts
placed atalow levelinthe basinto cater for th e disc harge o f nor mal outflows. The
diameter of the low flow outlet pipes should not b e less than 375 mm. High-level outlet
structures should cater for the dis charge of major or extreme outflows. Overflow weirs or
spillways should be designed to c onvey the 100y ARI peak discharge, assuming that the
basin storage is fulland th e lo w-level outlet(s) are blocked. The overspill s hould not
inundate nor concentrate flows onto adjoining properties.

Discharge control pits

Discharge control pits should be located in a suitable position and designed to achieve the
following performance characteristics.

= Minimise risk of debris blockage.
= Can be readily inspected.

= Can be accessed for cleaning.

= Minimise risk of vandalism.
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The min imum pits ize of 600 mm x 6 00 mm (to inter nal wall d imensions) shou Id be
restricted to a depth of less than 0.8 m. For pits exceeding 0.8 m depth, the minimum size
should be 6 00 mm x 900 mm. Ste p irons are required for p its exceeding 1.35 m d epth.
Subsoil d rainage should b e p rovided aro und d ischarge p its in abo veground storage
systems to prevent the ground from becoming saturated during prolonged wet weather.

A sump is required in the base of the discharge control pit to assist in minimising turbulence
near the pit floor from affecting the hydraulic performance of th e orifice outlet. T he sump
would also prevent silt and debris from b locking the orific e outle t and facilitate simple
installation of the orifice plate. Th e invert of the sump should be at lea st 1.5 times the
orifice d iameter or 200 mm (w hichever is greater) below the centre of the orifice outlet.
Sufficient weepholes should be installed in the sump floor and be kept unblocked.

Orifice plates

COrifice plates should be manufactured from corrosion resistant stainless steel plate with a
minimum thickness of 3 mm (5 mm where orifice diameter exceeds 150 mm), with a central
circular ho le machined to 0.5 mm accuracy. Th e orifice diameter s hould not less than
35 mm an d the machin ed ho le sho uld r etaina sharp edge. Th e p late s hould be
permanently fixed to the pit wall and epoxy sealed to prevent the entrance of water around
the edges. The plates should be engraved with the orifice diameter and an id entifying
mark, and the orifice diameters certified by the manufactures.

Grates and trash screens

The intake to a detention basin outlet should be protected against blockage and to reduce
hazard for persons trapped in th € basin during a storm. In flows to th e orifice should be
screened.

Screening (hot dipped galvanised) should be provided at a rate of not less than 50 times the
orifice dia meter, a nd in corporate han dle(s) for easy re moval. G enerally, g alvanised
Lysaght RH3030 Maximesh (or approved equivalent) with galvanised angle steel frame is
suitable for use as an internal trash screen to small on-site detention basins. The screens
should be fixe d atle ast 150 mm from the orifice a nd p ositioned as close to vertical as
possible. Pits up to 0.6 m depth should have screens no flatter than 45°. In pits over 0.6 m
depth or in remote positions, the installation angle should be increased to 60°.

For aboveground detention s torage, the grate s should be set inconspicuously into the
embankments of the basin. Vegetated screenings should be provided, but these should not
affect the hydraulic performance of the inlet and outlet structures.
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5.9.10 Underground Storage

Underground detention facilities are not preferred and may not be feasible in many areas of
the City where the storage levels are below the controlling downstream hydraulic grade line.
The design of underground detention storage should address a number of public health and
pollution issues. The storage should be s elf-cleaning, well ventilated, do es not ca use
accumulation of noxious gas, and facilitate easy maintenance and inspection. The following
requirements should be met in order to achieve the performance objectives.

= The base has a s uitable fall to the outlet (minimum grade 0.7%) and is appro priately
shaped to prevent permanent ponding.

= Provision of a minimum 600 mm x 1000 mm maintenance access opening. The lifting
weight of the grated lid should not exceed 20 kg.

= Installation of step irons to storage pits greater than 1.35 m depth.

= Where the storage is not sufficiently deep (< 1.2 m), access grates should be placed at
the extremities of the tank and at intervals not exceeding 3 m. This should allow any
point in the tank to be flushed or reached with a broom or similar implement, without the
need to enter the tank.

= The minimum clearance height for accessible tanks is 1.2 m. Tanks less than 0.75 m
high must be precast to avoid difficulties with removing formwork.

= To enable visual observation of the entire base of the storage pit, at least 30% of the
roof surface area should be grated. Grates should be a minimum of 600 mm wide by

1000 mm long, and arranged in a continuous lengths along the storage pit. B oth the
access point and the grated areas should be secured to prevent public access.

5.9.11 Safety and Amenity

The danger to children moving in and out of the basin during times of inundation should be
carefully considered. The outlet/inlet grates should be designed such that any child will be
able to crawl away from the grate under all operating conditions. Dense landscaping can
be used to deter access.

Sensitive signing should be erected at strategic lo cations ale rting pe ople to the possible
hazards of the detention basins. Where detention basins are located directly upstream of a
dedicated roadway or residential property, safety and damage consequences as a result of
basin collapse or overtopping to the road users/residents should be carefully evaluated.

The maximum depths of pon ding in the de tention storag e fa cility sh ould be limited to
minimise safety hazards and preserve amenity values.

= Public parkland: 20y ARI ponded depth of 1.2 m.

= Parking or paved areas: 50y ARI ponded depth of 0.3 m.

» Unfenced landscaped areas: 50y ARI ponded depth of 0.5 m.
= Underground storage: No depth limit.

= Fenced areas: No depth limit.

» Roof areas: D epth limit dic tated by struc tural inte grity or usage (such as rooftop car
parking).
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5.9.12 Maintenance Plan

All detention an d re tention sy stems must b e designed with simple, safe, cost-effective
maintenance inmind . A main tenance plan that documents all the main tenance
requirements an d respo nsibilities must be develo ped in parallel with the design process.
The plan must set out how the system should be maintained by addressing issues such as
inspection, likely c lean-out frequency, procedures, access, occupational health and safety
requirements, and likely annual maintenance costs.
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Condition for “Reconfiguration of a lot” Applications

Timing

Flooding - Q50 And Q100

Runoff from the site and external catchments (for storms up to
the 50 year ARI local flood event and for the 100 year ARI
creek and river flood events), is to be managed in accordance
with approved drainage plans and Council's "Subdivision and
Development Guidelines" so as not to have any adverse effect
on neighbouring properties.

GUIDELINE

Copies of the "Subdivision and Development Guidelines”,
"Standard Drawings" and "Water Sensitive Urban Design
Guidelines" can be downloaded from Brisbane City Council's
website at www.brisbane.qld.gov.au. For any enquiries about
this condition, please contact the Engineering Delegate,
Development Assessment.

Prior to survey plan
endorsement

(a) Freeboard

Design and construct all allotments to have the appropriate
freeboard in accordance with Council's "Subdivision and
Development Guidelines" so as not to be flooded during a 50
year ARI local flood event or a 100 year ARI creek or river
flood event whichever is the higher flood level.

GUIDELINE
This condition is imposed to ensure that the lots have adequate
immunity to flooding.

Prior to
commencement of
site works

(b) Submit Plans

Submit engineering plans and calculations, checked and
certified by a Registered Professional Engineer Qld (RPEQ) that
are in accordance with the Council's "Subdivision and
Development Guidelines", demonstrating how the development
will comply with this requirement. Obtain endorsement for the
design from the Engineering Delegate, Development
Assessment.

GUIDELINE

The engineering plans are to show adequate survey information
on areas adjoining the site with particular attention to ponding
of water and overland flowpaths and building pads.
Additionally, the submitted information is to determine the
extent of any stormwater drainage works and the width of any
overland flow easements.

Prior to
commencement of
site works
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PROOF OF FULFILMENT
Endorsed by the Engineering Delegate, Development
Assessment.

(¢) Submit As Constructed Plans

Submit "As Constructed" plans including an asset register,
checked by a Registered Professional Engineer Queensland
(RPEQ), certifying that the works have been completed in
accordance with Council's "Subdivision and Development
Guidelines".

GUIDELINE

This condition is imposed to ensure the Council has a record of
the actual details of the works constructed for future reference.
PROOF OF FULFILMENT

Acceptance of "Certificate of Completion", "As Constructed"
plans and associated documentation by Engineering Delegate,
Development Assessment.

Prior to the
commencement of
the On Maintenance
period

(d) Implement Endorsed Plans

Complete the works in accordance with the endorsed
engineering plans and in accordance with Council's
"Subdivision and Development Guidelines".

GUIDELINE

The maintenance period (defects liability) is generally twelve
months (or otherwise as specified in Council's "Subdivisional
Guidelines" from the date the works are accepted "on-
maintenance" by the Engineering Delegate, Development
Assessment. The maintenance period ends when the works are
accepted "off-maintenance" by the Engineering Delegate,
Development Assessment.

PROOF OF FULFILMENT

Acceptance of works "on-maintenance" as a Council asset by
the Engineering Delegate, Development

BCC.184.0016



Condition for “Material Change of Use” Applications
Tim

ing

On-Site Drainage

Stormwater run-off from roof and developed surface areas of the site,
and any run-off onto the site from adjacent areas, are to be collected
internally and directed to a lawful point of discharge in accordance
with Council's "Subdivision and Development Guidelines".

GUIDELINE

The purpose of this condition is to ensure that stormwater run off
from the site and adjacent properties will be handled adequately.
Disposal by gravity pipeline is required if practical. Use of pumps for
disposal of stormwater may be approved only if the applicant can
show evidence to Council of having taken all reasonable steps to
obtain written permission from adjacent property owners for
construction of a gravity pipeline, and of this being unobtainable. The
proposal may include water saving and reuse devices such as rain
water tanks provided that the proposal satisfies Council that devices
will be satisfactorily maintained by the owners of the property. For
any enquiries about this condition, please contact the Engineering
Delegate, Development Assessment.

Prior to the
commencement of the
use and then to be
maintained

(a) Submit Plans

Submit drainage plans and engineering calculations (as a part of the
development's Site Based Stormwater Quantity Management Plan)
in accordance with Council's "Subdivision and Development
Guidelines" showing the design of the drainage of the roof and
developed surfaces. Obtain endorsement from the Engineering
Delegate, Development Assessment.

GUIDELINE

The plans are to show adequate survey information on areas
adjoining the site with particular attention to any nuisance or
annoyance to adjoining property owners. Please note all constructed
stormwater outlets that are proposed to discharge directly to a
waterway, shall ensure an appropriate waterway setback, reduction
in flow outlet velocity and concentration and, include any
supplementary planting works that may be required (refer
"Stormwater Outlets in Parks and Waterways", BCC July 2000).

Prior to site
works/building works
commencing

(b) Implement Endorsed Plans

Complete and maintain the works in accordance with the endorsed
engineering plans and the "Subdivision and Development
Guidelines".

GUIDELINE

The maintenance period (defects liability) is generally twelve months
(or otherwise as specified in Council's "Subdivisional Guidelines")
from the date the works are accepted "on-maintenance" by the
Engineering Delegate, Development Assessment. The maintenance
period ends when the works are accepted "off-maintenance" by the
Engineering Delegate, Development Assessment.

Prior to
commencement of use

(c) Submit As Constructed Plans

Submit "As Constructed" plans including an asset register, checked
by a Registered Professional Engineer Queensland (RPEQ),

Prior to
commencement of use
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certifying that the works have been completed in accordance with
Council's "Subdivision and Development Guidelines".

GUIDELINE

This condition is imposed to ensure the Council has a record of the
actual details of the works constructed for future reference.
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