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1 Framework 

1.1 Introduction 

1.1.1 Overview of 3rd Edition of the Road Drainage Manual 

The Road Drainage Manual, (RDM) 3rd Edition, sets out a multi-disciplinary approach to the provision 
of drainage infrastructure. It is a guide to those involved in the planning, design, operation and 
maintenance of road drainage infrastructure for small, simple rural and urban catchments. It does not 
include the hydrology/hydraulics for major waterways and/or floodplains, complex catchments or 
significant drainage structures such as bridges. The sizing and location of drainage structures are 
addressed by taking into account relevant hydraulic, environmental, safety and maintenance 
requirements. 

This September 2019 Edition of the Road Drainage Manual was edited to incorporate and cross-
reference formally to the Australian Rainfall and Runoff (ARR) 2019, and the Queensland Urban 
Drainage Manual (QUDM), 4th Edition 2016. 

Further details of this update and its effects on how the manual is to be read are presented in 
Section 1.1.4. In addition, the department has adopted the ARR approach on describing the 
occurrence of flood events. These changes are detailed in Section 2.5.1. 

In addition, this September 2019 Edition was edited to cross-reference the "Hydrologic and Hydraulic 
Modelling Guidelines" by TMR dated March 2019, and the "Supplement to Austroads Guide to Bridge 
Technology, Part 8, Chapter 5: Bridge Scour" (2019) by Department of Transport and Main Roads 
(TMR). 

Previous guidance on the effects of climate change and the allowances to be made for departmental 
drainage designs has been reviewed and updated. A discussion of this review and the resulting 
recommendations are presented in Section 1.7. Ongoing review of this issue is required and will 
continue. 

1.1.2 Applicability of this manual 

This manual represents the policy of the Department of Transport and Main Roads with respect to the 
planning, design, operation and maintenance of road drainage infrastructure and must be applied on 
all road infrastructure projects for which the department is responsible. As such, the manual applies 
equally to all personnel, departmental or not, that are involved in the drainage aspects of departmental 
projects, including: 

• departmental management 

• departmental and/or consulting project (preconstruction/design/construction/maintenance) 
managers 

• planners (strategic/project/town) 

• development control officers 

• civil designers (engineers/technologists/designers) 

• surveyors 

• environmental scientists/engineers 

• geologists/geotechnical engineers 
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• construction/maintenance personnel. 

This manual facilitates the development and implementation of drainage solutions for state-controlled 
roads and roads within Queensland that are part of the National Land Transport Network (Auslink). It 
operates from Phase 3 Corridor planning and stewardship to Phase 6 Program finalisation of the 
department’s Road System Manager Framework and, therefore, provides guidance in relation to the 
sustainable planning, design, construction, operation and maintenance of most road drainage 
infrastructure in both urban and rural environments throughout Queensland. Limitations to the 
application and use of this manual are outlined in Section 1.2. 

The manual is to be used by appropriately qualified and experienced personnel or others who have 
received appropriate training and are supervised by qualified and experienced personnel. 

The manual also integrates best practice and environmental management techniques into the 
provision of road drainage. It includes technical governance requirements for the selection, design and 
construction of appropriate drainage structures that satisfy hydraulic requirements while minimising 
the potential for environmental and asset harm. 

1.1.3 Importance of road drainage 

It is recognised that a road requires a drainage system to deal with stormwater runoff; therefore, the 
drainage system becomes an important and integral consideration in the planning and design of road 
infrastructure. 

To provide an appropriate and economic drainage system, all road projects (irrespective of location, 
size, cost or complexity) must consider and address: 

• provision of an acceptable level of flood immunity and accessibility 

• effects of flooding of public and private property 

• conveyance of stormwater through the road reserve at a developmental and environmental 
cost that is acceptable to the community as a whole 

• protection of the roadway asset 

• safety of all road users 

• pollutant discharge from the road reserve to receiving waters 

• land degradation caused by erosion and sedimentation during road construction, operation 
and maintenance 

• any effect on habitats for terrestrial and aquatic flora and fauna 

• any effect on the movement of terrestrial and aquatic fauna. 

This requirement particularly applies to projects where it is proposed to keep the existing drainage 
infrastructure. The original design intent must be reviewed and understood, and the existing system 
needs to be assessed against the aspects listed previously for performance, adequacy and continued 
durability. Design must ensure that the original intent is restored, deficiencies corrected and 
modifications/changes appropriately considered and detailed. 
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1.1.4 Reference documents and manuals (including relationship to Austroads’ Guide to Road 
Design) 

This manual is underpinned by an integrated, multi-disciplinary approach: that is, the user of this 
manual must focus at all times on the consideration of hydrologic, hydraulic, environmental, 
surrounding land use, maintenance and safety factors and whole of life costs. Typically, these factors 
should be considered concurrently. 

In using this manual, reference will need to be made to other departmental documents developed to 
assist in the planning, design, construction and maintenance of drainage infrastructure on state-
controlled roads in Queensland. 

These reference documents include: 

• Road Planning and Design Manual (2nd edition) (RPDM) 

• Guidelines for Strategic Road Network Planning 

• Road Project Environmental Processes Manual 

• Environmental Legislation Register 

• Road Landscape Manual 

• Roads in the Wet Tropics Manual 

• Climate Change Risk Assessments for TMR Operations and Infrastructure Projects 

• Hydrologic and Hydraulic Modelling. 

Drainage is an integral component of road infrastructure. Drainage design cannot be separated from 
the overall road planning and design process. Drainage must always be considered in conjunction with 
the geometric design of a road. It is important to note that the department’s RPDM is its primary road 
design reference. Although this Road Drainage Manual has been published as a separate document, 
it has a complementary relationship with the RPDM and, therefore, planners and designers, in 
particular, must use these two manuals in conjunction with each other. 

In the interest of national uniformity and eliminating duplication of material, the RPDM has been 
restructured to refer users primarily to the Austroads Guide to Road Design series for its technical 
requirements. In recognition of the merit in this, this Road Drainage Manual, while retaining its 
previous structure, has also been updated to refer users, wherever practical, directly to the content in 
the Austroads Guide to Road Design – Drainage Set, comprising: 

• Part 5: Drainage – General and Hydrology Considerations 

• Part 5A: Drainage – Road Surface, Networks, Basins and Subsurface 

• Part 5B: Drainage – Open Channels, Culverts and Floodways. 

Where such references are made, the relevant section in Austroads Guide to Road Design – Parts 5, 
5A or 5B will be quoted as being accepted or accepted with amendments and the corresponding 
content will have been removed from this Road Drainage Manual. Where a section of the Austroads 
Guide to Road Design is accepted with amendments, the amendments can take one of two forms: 

1. Addition(s): where the Road Drainage Manual provides additional guidance specific to 
departmental policies and practices. 
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2. Difference(s): where the Road Drainage Manual provides guidance specific to departmental 
policies and practices, to be used instead of that contained within the quoted sections of 
Austroads Guide to Road Design. 

Similarly, this Road Drainage Manual refers users, wherever practical, directly to the content in various 
reference documents external to the TMR. It should be noted that all references within the RDM to 
those documents, mean the latest versions of them, unless stated otherwise. Similarly, any reference 
to TMR documents should be taken to mean the latest versions unless stated otherwise. Designers 
should refer to the TMR website to access the latest versions. 

1.1.5 Structure of this manual 

This manual has been designed so that, at any stage of drainage infrastructure delivery, users can 
refer to the chapter or section that is applicable to their needs; however, reference to other chapters 
and manuals will be required. To facilitate this, references have been made to other, relevant sections 
of this manual, other manuals, guidelines and policies where possible. In particular, as described in 
Section 1.1.4, the user will now be referred, wherever practical, directly to the content in Austroads 
Guide to Road Design — Parts 5, 5A and 5B. Additionally, checklists and flow charts are provided 
throughout this manual to assist the user to proceed from section to section of this manual. 

Table 1.1.5 outlines the structure of this manual. It should be noted that, apart from Chapter 13, all 
chapters contain direct cross references to Austroads Guide to Road Design — Parts 5, 5A and 5B. 

Table 1.1.5 – Structure of this Road Drainage Manual 

Chapter Title of chapter Purpose of chapter(s) 

1 Framework Sets the context and limitations of this manual 

2 General Design 
Requirements 

Defines the general design requirements (including 
considerations, controls, criteria and standards) for 
planning and design 

3 Strategic Planning and 
Development Control 

Defines the base drainage requirements for strategic 
planning (Road Route Strategies and Road Link Plans) and 
development applications 

4 Data Collection 

Defines strategic and project data 
Establishes importance of data collection and retrieval\ 
Describes the data collection process and identifies 
sources of data 

5 Hydrology Describes the processes for determining and analysing 
hydrologic data to quantify specific design criteria 

6 Approach to Drainage 
Design 

Describes the design methodology and process to be 
followed for drainage components 

7 Environmental 
Consideration and Design 

Provides guidance for understanding environmental 
assessments and the consideration of requirements in 
design 

8 Open Channel Design 

9 Culvert Design 

10 Floodway Design 

11 Road Surface and Subsurface Drainage Design 

12 Basins Provides hydraulic design methods for design of various 
basins 
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Chapter Title of chapter Purpose of chapter(s) 

13 Erosion and Sediment 
Control Provides the requirements for drainage in construction 

14 Operation, Maintenance 
and Remediation 

Emphasises the importance of performance monitoring and 
maintenance of drainage infrastructure 

 Glossary 

 References 

1.2 Limits of manual 

1.2.1 General 

The following sections outline the limitations placed on civil designers in road drainage design and the 
use of this manual; furthermore, it should be noted that this manual is not a complete drainage guide 
covering all aspects of road drainage. It is a guide for small, simple rural and urban catchments only 
and does not include, in detail, the hydrology/hydraulics for major waterways and/or floodplains, 
complex catchments or significant drainage structures (such as bridges). 

1.2.2 Hydrology/hydraulics 

This section details the requirements placed on internal and consulting engineering services regarding 
hydrologic assessment and hydraulic design. 

1.2.2.1 Departmental civil designers 

Departmental civil designers engaging in drainage design must be suitably qualified; that is, have 
demonstrated capability in drainage design. 

1.2.2.2 Approved software for use by departmental civil designers 

Software packages deemed approved for use on projects by departmental civil designers are: 

• Hydrology: 

− Bureau of Meteorology (BoM) website 

• Hydraulic design: 

− Drainage, Drainage analysis and Drainage dynamic modules within 12d Model™ (for 
longitudinal drainage, this software is preferred by TMR) 

− PC DRAIN™ 

− DRAINS™ 

− CulvertMaster and FlowMaster® 

• 3D modelling and quantity calculation 

− CULVERT (departmental software) (refer Section 1.2.2.5). 

Use of any other software package must be approved in writing by Director (Road Design), Road 
Design Section, Engineering & Technology Branch; refer also to Sections 1.2.2.5, 1.2.2.6 and 1.2.2.7. 

1.2.2.3 Prequalification of consultant engineers and designers 

Engineering consultants must be prequalified with the department in the prequalification category of 
hydraulic design before providing any drainage advice or undertaking any drainage design or review 
on behalf of the department. 
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1.2.2.4 Approved software for use by prequalified consultants 

Software packages approved for use on departmental projects by prequalified consultants are: 

• Hydrology: 

− RORB 

− RAFTS™ 

− URBS™ 

− WBNM 

− Bureau of Meteorology (BoM) website 

• Hydraulic design: 

− Drainage, Drainage analysis and Drainage dynamic modules within 12d Model™ (for 
longitudinal drainage, this software is preferred by TMR) 

− HEC RAS 

− MIKE 11™ 

− PC DRAIN™ 

− DRAINS™ 

− SWMM™, XPSTORM™ 

− CulvertMaster and FlowMaster® 

• 3D modelling and quantity calculation 

− CULVERT (departmental software) (refer Section 1.2.2.5) 

• Hydraulic design – 2D Modelling: 

− SOBEK™, DELFT FLS™ 

− MIKE FLOOD™, MIKE 21™ 

− TUFLOW™ 

− SMS™ 

• Water quality: 

− MUSIC™ 

− AQUALM™. 

The department may allow prequalified consultants to use other software packages, but use of any 
other software package must be approved in writing by Director (Hydraulics and Flooding), Hydraulics 
and Flooding Section, Engineering and Technology Branch. 

Refer also to Sections 1.2.2.5, 1.2.2.6 and 1.2.2.7. 

1.2.2.5 Mandated software for use by all civil designers 

The department may require the use of specific software on projects. This requirement will be 
specified either within this manual and/or the relevant project documentation. 
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All departmental designers and prequalified consultants are required to undertake 3D modelling and 
quantity calculation of cross drainage (culvert) infrastructure using the department’s CULVERT 
software. Using this program ensures departmental processes and practices are followed for: 

• drawing drainage cross sections (such as location, skew, invert heights, culvert component 
details, bedding and backfill material quantities, and so on) when used within 12d Model™, 
and 

• producing a culvert electronic model that allows splicing into and storage with the project 
electronic model when used within 12d Model™. 

1.2.2.6 Other computer-based tools 

Further to Sections 1.2.2.2 and 1.2.2.4, any spreadsheet or computer-based tool developed and then 
used to assist with drainage design must be checked and tested for applicability, accuracy of results 
and compliance to current standards and methodologies as prescribed in this manual/departmental 
Standard Specifications and Standard Drawings. Certification of design is deemed to cover use of 
these spreadsheets/tools. 

1.2.2.7 Currency of software 

While it is desirable that all software packages used, as listed in Sections 1.2.2.2 and 1.2.2.4, be the 
latest version, it is not a requirement; however, it is a requirement that project workings must clearly 
state the software package and version being used. 

It is also a requirement that users check/test software to be used for compliance with current 
standards and methodologies as prescribed in this manual/departmental Standard Specifications and 
Standard Drawings. There is often a time lag between the release of updated 
manuals/standards/specifications and updates to software packages. Where software is not compliant 
and difference is minor (major differences would prohibit use), any output must be adjusted 
accordingly and adjustments recorded and checked. 

Again, certification of design is deemed to cover this requirement. 

1.2.2.8 Structural design of drainage elements 

This manual does not cover the structural design of drainage elements and structures. While there are 
standard designs for many drainage elements, non-standard drainage elements and structures must 
be referred to the department’s Bridge and Marine Engineering section located within the Engineering 
and Technology Branch or suitably prequalified consultants. Where design is conducted by a suitably 
prequalified consultant, design must be approved by the department’s Bridge and Marine Engineering 
section. 

Examples of these non-standard structural drainage elements include: 

• all bridges 

• any proposal to replace an existing bridge with a culvert 

• any culvert installation using non-standard components. 

1.2.3 Environmental design 

While this manual promotes environmentally sustainable drainage, it does not give guidance on all 
relevant environmental design considerations and criteria. Project specific requirements as defined in 
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environmental approvals, licences and permits will need to be incorporated. Further information on 
environmental design is included in Chapter 7. 

1.2.4 Catchment hydrology 

Sections 6.4.1 and 6.4.2 of the Austroads Guide to Road Design – Part 5 are accepted for this section, 
subject to: 

Addition(s) 

1. Hydrologic analysis shall be undertaken in accordance with the latest version of the 
"Hydrologic and Hydraulic Modelling" Technical Guideline by TMR, available on the TMR 
website. 

2. Validation of the appropriateness of the Rational Method (as per the department's RDM) with 
current Bureau of Meteorology (BoM) IFD data is currently being undertaken by the 
department. Until further information is available, the Rational Method as a primary flow 
estimation method is only supported for longitudinal drainage design or for small catchments 
with catchment areas of less than 100 ha and/or corresponding times of concentration of less 
than 30 minutes.  Use of the Rational Method as a validation of a flow estimation is only 
supported for longitudinal drainage design or for small rural catchments with catchment areas 
of less than 25km² and/or corresponding times of concentration of less than 2 hours. 

3. Designs and/or reviews of designs involving complex catchment characteristics are beyond 
the capability of Rational Method and more detailed computer modelling is generally required. 
In these cases, a project should be referred to the department’s Hydraulics and Flooding 
Section or suitably prequalified consultants. 

Complex urban catchments include: 

• retention/detention basins or other flood storage areas 

• complex flow path(s) and/or channel system. 

1.3 Road infrastructure delivery 

1.3.1 Introduction 

The department’s delivery process for road infrastructure is described in the RPDM, Volume 3, Part 8. 

Drainage requirements are normally established during the identification of the project solution options 
and selection process. 

Actual information and data inputs for drainage projects are usually enhanced as investigations are 
progressively completed and the solutions developed through an iterative process. This can occur 
over several years and may involve various studies that are commissioned during the project solution 
identification process. The outputs from these studies usually identify a range of issues to be 
addressed by the designer. The issues are included in a design report with the designer, including 
statements on how these issues were considered and incorporated into the design. 

All drainage risks are to be recorded in a register with all risks being mitigated or removed as the 
design evolves. Remaining risks at the end of the design development process are to be costed and 
the total cost included in the project estimate contingency amount. 
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1.4 Legislation and policy 

1.4.1 Introduction 

The department has obligations under state and federal legislation, as well as state government 
policies. 

The department also provides direction through a number of key corporate documents, including the 
department’s strategic plan, road network strategy, roads implementation program and sustainability 
framework and statement. 

1.4.2 Relevant legislation and other authorities 

The following Queensland legislative acts are most pertinent to road drainage: 

• Aboriginal Cultural Heritage Act 2003 

• Torres Strait Islander Cultural Heritage Act 2003 

• Nature Conservation Act 1992 

• Land Act 1994 

• Coastal Protection and Management Act 1995 

• Environmental Protection Act 1994 

• Fisheries Act 1994 

• Professional Engineers Act 2002 

• Sustainable Planning Act 2009 

• Soil Conservation Act 1986 

• State Development and Public Works Organisation Act 1971 

• Transport Infrastructure Act 1994 

• Water Act 2000 

• Workplace Health and Safety Act 2011. 

The following Commonwealth legislative act may also apply to road drainage on Queensland roads: 

• Environment Protection and Biodiversity Conservation Act 1999 (Cth). 

The Queensland Government has also constituted numerous statutory authorities across the state to 
perform specific functions with relation to water resources in local geographic areas, such as water 
authorities, river improvement trusts, basin commissions and water supply authorities. 

The Workplace Health and Safety Act 2011, the Workplace Health and Safety Act Regulation 2011 
and the Work Health and Safety and Another Regulation Amendment Regulation (No. 1) 2013 set out 
the requirements for safety requirements in workplaces. 

Designers of drainage infrastructure need to consider each installation as a workplace during 
maintenance operations and incorporate provisions that permit maintenance work to be completed in 
an appropriate way that manages exposure to risk in accordance with amendments to the Workplace 
Health and Safety Act issued in June 2007 (which addresses safety in design and obligations of 
designers). 
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It is recommended that project teams include, or have access to, personnel who are current in their 
knowledge, understanding and application of the relevant legislation, the functions and responsibilities 
of local authorities and so on. 

1.4.3 Key aspects of road drainage policy 

Areas of hydraulic design that may require considerations include: 

• changes to afflux from drainage works that cause adverse effects on neighbouring property 

• diversion of runoff to a different point of discharge than that occurring naturally 

• concentration of runoff into a culvert or open channel which is not a watercourse and where 
the concentration is not dissipated by the time the downstream flow reaches a property or 
development boundary 

• changes to stream morphology 

• outlet works on drainage structures which do not sufficiently dissipate energy, prevent scour or 
limit siltation. 

All of these situations should be avoided. If avoidance is not possible, the relevant stakeholders must 
be consulted. For a discussion of the wider legal issues relevant to the design of stormwater and 
drainage, including lawful point of discharge, refer to the QUDM. 

1.4.4 Community engagement 

The department has a strong commitment to engaging all stakeholders, including other levels of 
government, industry and the public. This is outlined in the department‘s community engagement 
policy, standards, principles and guidelines. 

Community engagement can assist in integrating economic, social, environmental and engineering 
objectives of road infrastructure delivery. With respect to road drainage, community engagement is 
both: 

• a process to improve departmental understanding of stakeholder expectations 

• an avenue for stakeholders to be advised of constraints, technical issues and possible 
options. 

Public requests to reduce standards can be considered, but not adopted at the expense of policy, 
safety and sustainable engineering. 

The degree and timing of community engagement regarding drainage will vary between projects; 
however, the department emphasises the need to commence community engagement as early as 
possible before decisions are made. 

Flooding and drainage issues are important to the community and effort is required to gather and 
understand these concerns. Members of the public may also provide local data/knowledge for use in 
the environmental assessment or design of a project. 

Flooding and drainage are relevant in several parts of community engagement programs, with the 
main aspects being: 

• Data collection: Information gathered from the community and other stakeholders, particularly 
those who have long term firsthand knowledge of the area, is often very valuable and helps to 
establish parameters for hydraulic analysis. In the early phases of a project, the consultation 
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program should gather as much relevant data on flooding as possible. This information can 
include detailed data such as historical flood levels or more general descriptions of flow 
patterns or how often a road is closed. 

• Assessment of flood criteria: The community and stakeholders may have opinions on the level 
of service that would be acceptable. While this is only one input to this question, it is valuable 
and can assist in determining the most appropriate level to be adopted. 

• Assessment of effects: The community who may be affected by a road project (such as areas 
where afflux occurs) can be consulted to discuss the individual levels of effects. 

1.4.5 Effects on landowners 

Road drainage may affect neighbouring landowners and these landowners may be concerned if there 
are adverse effects. There is even the potential for legal action in some situations, so these effects 
must be carefully analysed. In some cases, adverse effects are unavoidable and appropriate 
mitigation or compensation may be required. A detailed description of the types of possible stormwater 
changes are in Section 3.6 of QUDM. 

Adverse effects on landowners include: 

a) afflux or changes in flood levels on the property: in particular, roads may increase upstream 
flood levels 

b) changes in distribution of flood flows: for example, the road drainage may divert flow and this 
could be a problem, if additional flow is diverted on to a property or if water is diverted away 
from a farm dam 

c) changes in flow velocity: flow velocity is increased through bridges and culverts and this could 
cause scour damage 

d) concentration of flow: culverts may concentrate flow that was previously widespread sheet 
flow and this could cause scour or other problems 

e) scour: concentrated and high velocity flows near culverts/bridges may cause damage to 
neighbouring properties 

f) water quality: runoff from the road surface and high velocity flows could cause downstream 
water quality effects 

g) duration of inundation: this can be an issue with agricultural land and some urban areas, if the 
road increases the time of inundation. 

1.5 Guiding principles 

This section introduces guiding principles that should be part of the various consideration processes 
involved in the planning, designing, constructing and maintaining road drainage infrastructure. 

1.5.1 Drainage infrastructure and land use 

Changes in land use may create changes to existing drainage patterns with associated environmental, 
commercial or social consequences. The management of drainage resulting from different land uses 
or changes to land uses is usually undertaken by a primary authority with responsibility for the 
catchment, which is usually a local authority. Reference to relevant government departments and 
statutory authorities should be undertaken as applicable. 



Chapter 1: Framework 

Road Drainage Manual, Transport and Main Roads, September 2019 12 

Roads are a major land use and do influence natural, built, commercial and social environments. 
These influences result from the design and selection of drainage infrastructure and associated works 
and designers, constructors and maintenance personnel need to be cognisant of the influence of their 
designs, construction practices and procedures. 

Inappropriate road drainage infrastructure, for example, can change the characteristics of a waterway 
by altering: 

• flooding patterns, including flow distribution 

• flood heights 

• peak water levels 

• water velocities, especially through bridges and culverts 

• duration of inundation 

• erosion and sedimentation patterns 

• fauna transfer 

• terrestrial and aquatic fauna habitats. 

These changes may affect service and cause issues that require additional unplanned investment to 
address: 

• flood mitigation works 

• erosion and sedimentation problems 

• reductions in adjoining land valuations 

• salinity issues 

• increases in pollutant levels. 

1.5.2 Assessment of future development 

The department needs to plan and design drainage works based on assumptions of future catchment 
and floodplain conditions. This can be difficult but, nonetheless, important. Changes in conditions can 
occur during the life of drainage infrastructure. These changes can affect the runoff to the road or 
changed floodplain/channel conditions may affect flood levels adjacent to the road. 

The department has a responsibility to provide advice on any development applications that affect the 
department's infrastructure, and can ensure that suitable mitigation measures are applied before 
approval can be provided. Mitigation measures include detention storages, channel works or other 
similar measures. As well as being effective initially, some mitigation measures may not be effective in 
the long term and comments need to be made on these; for example, localised dredging may be filled 
by later sediment movement or cleared channel vegetation may regrow. As well, cumulative effects 
may need to be considered, where individual developments may have minor effects that are 
acceptable, but the effects of a number of similar developments may be unacceptable when all have 
occurred. 

It is important that the department maintain close review of any potential effects on drainage and 
ensure that these are managed appropriately. 
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1.5.3 General hydraulic and environmental consideration 

This section provides an overview of general hydraulic and environmental considerations relating to 
drainage infrastructure. 

A road embankment may form an obstruction to a natural waterway, bushland corridor or floodplain if 
there are insufficient or unsuitable bridge and/or culvert openings in the road. Considerations may 
therefore be required of: 

• an unacceptably high increase in upstream flood level (afflux) may have adverse effects on 
property, infrastructure or the environment 

• an increase in stream velocities through the structures may initiate or cause continuing 
erosion downstream of the road 

• movement of fish may be affected by higher velocities or changes in the channel invert level 
and/or extended culvert lengths 

• restricted flow may cause increased time of inundation of the land upstream of the road and, 
in some cases, the road may be designed as part of a large retention basin so peak 
discharges in floods are reduced 

• roads may restrict the movement of fauna from one side of the road to the other. This will be 
identified in environmental studies and drainage structures may then be designed to allow for 
this movement (such as one culvert cell with a higher invert level). 

1.5.4 Economic considerations 

The provision of road drainage infrastructure is typically a consideration of the desired level(s) of flood 
immunity. Solutions to deliver the preferred levels of immunity may be delivered at initial construction, 
staged construction may be used to achieve higher levels over time or the lower levels may be 
acceptable if alternative routes are available. 

Where budgets restrict construction of infrastructure that delivers the desired level of flood immunity, a 
risk analysis that details the costs of providing infrastructure versus those of not providing drainage 
infrastructure to the nominated standard is necessary. 

While budget may affect some aspects of road design, other factors such as safety cannot be 
compromised. 

1.5.5 Maintenance 

The provision of any type of road drainage infrastructure should not be undertaken without due 
consideration of maintenance practices. Key issues include: 

• the need to provide adequate access for maintenance purposes: a lack of access will lead to a 
corresponding lack of maintenance and possible failure of drainage infrastructure with respect 
to performance 

• consideration of the cost and frequency of maintenance activities 

• an understanding of what equipment will be needed to undertake the maintenance work 

• assessment of maintenance equipment use and that it could lead to failures 

• assessment of the maintenance activity and possible special safety considerations. 
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Specific guidelines relating to the consideration of maintenance issues are provided at several 
locations within this manual – in particular, Chapter 14. 

1.6 Drainage issues 

This section outlines key drainage issues of which planners and designers need to be aware and to 
incorporate into their thinking during the planning, designing, constructing and maintaining road 
drainage infrastructure. 

1.6.1 Planning the drainage system 

Planning of the drainage system will likely involve input from professionals in many fields, and requires 
detailed consideration of environmental, recreational, transportation, traffic, social, economic and 
infrastructure needs. Because of the high costs associated with drainage works, the drainage aspects 
of a project should be placed high in the hierarchy of the planning process. 

Drainage is a grade related service (that is, it relies on gravity) and, therefore, can often impose a 
significant constraint within the planning process. 

1.6.2 Urban drainage 

Extracts from QUDM are included in this section to enhance understanding of urban drainage 
systems, although this is beyond the scope of this manual. 

QUDM is not a standalone planning and design guideline for stormwater management. It must be 
used in coordination with other recognised manuals dealing with specialised stormwater topics. 

The list of broad stormwater objectives of QUDM (as listed in Section 1.03 of that manual) are to: 

a) protect and/or enhance downstream environments, including recognised social, environmental 
and economic values, by appropriately managing the quality and quantity of stormwater runoff 

b) limit flooding of public and private property to acceptable or designated levels 

c) ensure stormwater and its associated drainage systems are planned, designed and managed 
with appropriate consideration and protection of community health and safety standards, 
including potential effects on pedestrian and vehicular traffic 

d) adopt and promote ‘water sensitive’ design principles, including appropriately managing 
stormwater as an integral part of the total water cycle, protecting natural features and 
ecological processes within urban waterways, and optimising opportunities to use 
rainwater/stormwater as a resource 

e) integrate stormwater systems appropriately into the natural and built environments while 
optimising the potential uses of drainage corridors 

f) ensure stormwater is managed at a social, environmental and economic cost that is 
acceptable to the community as a whole and that the levels of service and the contributions to 
costs are equitable 

g) enhance community awareness of, and participation in, the appropriate management of 
stormwater. 

All of these objectives may not be relevant in all circumstances and individual objectives may be 
expanded to highlight site specific issues. 
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1.6.3 Rural drainage systems 

Many departmental drainage structures in rural areas are located on channels (both natural and 
artificial) and include farm drains, natural gullies, creeks and rivers. 

Most of the guidance in this manual, and many other manuals, is concerned with these watercourses, 
and appropriate hydraulic design is needed for each. These design considerations include selection of 
appropriate structures, sizes and locations, as well as assessment of afflux, flood immunity and scour. 
In some cases, future catchment development may need to be considered. This is especially 
important if urbanisation is possible in the future; however, in purely rural catchments, specific 
consideration may need to be provided for special circumstances, such as soil conservation works, 
farm dams or laser levelling of farmland. 

There are particular drainage problems with extensive flat floodplains where shallow overland flow 
occurs. There is a risk that this overland flow will be concentrated by drainage structures and sufficient 
structures must be placed in suitable locations to limit this concentration and to spread the flow. In 
these sheet flow situations, even small structures, such as levees, can affect flow patterns significantly 
and these changes in flow patterns must be considered so structures are located correctly. 

In some agricultural areas, the duration of flood inundation is important; therefore the design of roads 
and road drainage must consider this aspect. 

1.7 Climate change 

The department needs to consider the possible effects of climate change on a number of aspects in 
the design, planning and operation process and part of this consideration is for road drainage. 

Allowance for climate change is important since transport infrastructure has a long design life and the 
infrastructure is critical and needs to operate to design standards for this design life. There may be 
changes in design parameters for flood estimates during the design life and these should be 
incorporated into the planning and design process. TMR's Engineering Policy on Climate Change Risk 
Assessments provides guidance on the climate change projections and appropriate assessment 
timeframes. 

Australian Rainfall and Runoff 2019 is the standard guideline for flood estimation in Australia, and the 
department takes guidance from this publication. The guidance in this Road Drainage Manual 
therefore incorporates the best currently available information, but must also allow for future changes 
to guidance in publications published in the future. 

There are two aspects for drainage design that need to consider climate change. These are changes 
in rainfall intensity (including the catchment conditions that are relevant to convert this rainfall into 
floods) and possible sea level changes, including average sea levels as well as tidal ranges and storm 
tides. 

1.7.1 Rainfall and floods 

Chapter 6 of Book 1 of Australian Rainfall and Runoff 2019 is accepted for in regard to estimated 
increases in rainfall intensities, subject to the following amendments: 

1. At least two RCP scenarios be included for assessment, being RCP 6.0 and RCP 8.5. Predicted 
increases in rainfall intensity for RCP 6.0 shall be taken to be the mean of the values based on 
RCP4.5 and RCP8.5. 
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1.7.2 Sea level 

The 2014 edition of the Road Drainage Manual recommended an allowance of 0.6 m for sea level rise, 
with no comment on various tidal levels or storm tides. It was assumed that all parameters increased 
by the same 0.6 m. There are a number of different recommended changes in sea level provided in 
guidelines elsewhere in Queensland as well as throughout Australia. 

The basic data for defining an appropriate level for sea level rise are included in the Intergovernmental 
Panel on Climate Change (IPCC) reports. 

Because of the extended design life of transport structures, the sea level projection to 2100 is 
recommended. 

The Climate Change 2014 -Synthesis Report (IPCC, 2014) provides an estimate of global mean sea 
level rise, for various Representative Concentration Pathways (RCPs). It states that for the period 
2081–2100 relative to 1986–2005, the rise will likely be in the ranges of 0.26 to 0.55 m for RCP2.6, 
and of 0.45 to 0.82 m for RCP8.5. It also states that about 70% of the coastlines 

worldwide are projected to experience a sea level change within ±20% of the global mean. 

The Department of Environment and Science (DES) provides the Climate Change 2014 Synthesis 
Report as a reference document, and advises that the impact of climate change on the coast, 
especially from rising sea levels, has been recognised. A sea level rise of 0.8m has been incorporated 
into the mapping of erosion prone areas. 

While there are uncertainties in the projection of mean sea level rise, there are even more 
uncertainties in how the different tidal levels and storm tide levels are affected by climate change. 

It is therefore recommended that the allowance for sea level rise in coastal areas of Queensland 
should be based on 0.8 m by 2100. 

Because of uncertainty, it is suggested that all tidal levels and storm tides be adjusted by the same 
projection of 0.8 m. 

1.7.3 Conclusion and recommendations 

The allowance for climate change for departmental drainage designs should be: 

• At least two RCP scenarios be included for assessment, being RCP 6.0 and RCP 8.5. 
Predicted increases in rainfall intensity for RCP 6.0 shall be taken to be the mean of the 
values based on RCP4.5 and RCP8, as defined in Chapter 6 of Australian Rainfall and Runoff 
2019. 

• an adjustment for sea level rise of 0.8 m should be made for mean sea level, as well as for all 
tidal levels, to allow for the projection of sea level increase to 2100. 
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