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1 General

1.1 Introduction
1.1.1 Worksection application

This worksection is applicable to the design and documentation requirements for stormwater
drainage systems for urban and rural areas. It covers hydrology and hydraulic design for a total
stormwater drainage system and includes Water Sensitive Urban Design, principles of stormwater
harvesting and re-use.

These specifications should be read in conjunction with Council’s Development Control Plan (DCP)
and the latest version of Australian Rainfall & Runoff (ARR). In case of any conflict among these
documents, ARR will take precedence. It is expected that standard engineering practices on
Hydraulics, Hydrology in urban drainage design will be adhered to.

Flood Studies and Floodplain Risk Management Plans adopted by Council and other relevant state
agencies are available on Councils Website. Detailed flood level information for individual properties
may be available from Council on request.

1.1.2 Design Life

All stormwater infrastructure is to have a design service life of 100 years. This applies to pipes, pits
and all structural elements. It is understood that natural/ naturalistic systems will be subject to
natural impacts from weather and nature which are beyond the ability of the designer to account
for. In respect of these elements of the stormwater system the above requirements regarding
maintenance will apply.

1.2 Responsibilities
1.2.1 General

Requirement: Provide design and documentation for stormwater drainage systems.

1.2.2 Standards
1.2.3 General

e Standard: Conform to the current version of the following:
e Rainfall and runoff: Current version of Australian Rainfall & Runoff (ARR), www.ga.gov.au
e Water sensitive urban design: To Engineers Australia, Australian Runoff Qualities (EAARQ).

e Wingecarribee Shire Council Standard Drawings, which can be downloaded from Council’s
website.

e Floodplain management to current edition of NSW Government Floodplain Development
Manual.

1.3 Interpretation
1.3.1 Abbreviations

e General: For the purposes of this worksection the following abbreviations apply:
e AEP: Annual exceedance probability.
e EY: Exceedances per Year.

e ARI: Average recurrence interval.
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e GPT: Gross Pollutant Trap.

e |IFD: Intensity-frequency-duration.

e  HGL: Hydraulic grade line.

e (OSD: On-site detention.

e SQID: Stormwater quality improvement devices.

e WSUD: Water sensitive urban design.
1.3.2 Definitions

General: For the purposes of this worksection the following definitions apply:

e Annual Exceedance Probability (AEP): The probability that a given rainfall total accumulated
over a given duration will be exceeded in any one year.

e Average Recurrence Interval (ARI): The average or expected value of the period between
exceedances of a given rainfall total accumulated over a given duration. It is implicit in this
definition that the periods between exceedances are generally random.

e Catchment: A topographically defined area drained by a stream where all outflow is directed
to a single point.

e Catchment area of any point: The limits from where surface runoff will make its way, either
by natural or man-made paths, to this point.

e Dual drainage: The major/minor approach to street drainage.

e Major system: The network of planned and unplanned drainage routes providing safe, well-
defined overland flow paths for rare and extreme storm runoff events. It includes roads,
natural channels, streams, culverts, community retention/detention basins and other
facilities.

e Minor system: The gutter and pipe network capable of carrying and controlling flows from
frequent runoff events. It includes kerb and channels, inlet structures, open drains and
underground pipes and on-site detention facilities.

e Primary treatment Stormwater Quality Improvement Devices (SQID): Removal of the
majority of gross pollutants and coarse-medium grained sediments by screening or
sedimentation, e.g. GPT’s, trash racks, sediment trap.

e Redevelopment site: A site that had (or was originally zoned to have) a lower density
development than is proposed.

e Secondary treatment SQID: Removal of the majority of coarse, medium and fine grained
sediments, as well as a significant proportion of the pollutants attached to sediments, by
enhanced sedimentation and filtration, e.g. infiltration basins and wet ponds.

e Stormwater management plan: A plan to manage the stormwater quantity and quality
within a catchment or a development and protect receiving water features, such as the
protection of existing waterways, lakes and wetlands.

e Sub-catchment: A topographically defined area drained by a tributary or branch drain of a
primary stream, river or main draining catchment.

e Tertiary treatment SQID: Removal of the majority of sediments attached pollutants and
dissolved pollutants by sedimentation, filtration and biological uptake, e.g. constructed
wetlands.

e Time of concentration: The time required for storm runoff to flow from the most remote
point on the catchment to the outlet of the catchment or to the inlet of a drainage structure
within the catchment.

e Treatment train: Sequencing of SQID’s to optimise treatment performance.
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Trunk drains: Flow >=1m3/s for 1% AEP event.

Water Sensitive Urban Design (WSUD): Design principles aimed at improving the sustainable
management of the urban water cycle. It integrates the planning and design of urban water
cycle, water supply, waste water, stormwater and groundwater management, urban design
and environmental protection.

Water Course: watercourse consists of a stream with a bed, with banks, and water. That the
flow of the water in the stream is intermittent or seasonal will not prevent what would
otherwise be a watercourse from being accounted such: but though it is quite true that a
watercourse may exist though its bed be dry for some periods, the watercourse must exhibit
features of continuity, permanence and unity. It must essentially be a stream and be sharply
distinguished from a drainage depression in the contours of the land which serves to relieve
upper land of excess water in times of major precipitation, such a drainage depression will
lack banks and a bed in the proper sense of that term, that is to say, identifiable margins of a
continuous and permanent stream which contribute to its unity whether or not water is in
fact continuously flowing over the bed.

2 Pre-design planning

2.1

2.2

Land use Planning:
Refer Council’s DCP for restrictions related to flood affected land.
Refer Councils Local Environment Plan (LEP) for land zoning and flood affected land.

Refer existing flood and risk management studies for flood affected land in the council
website.

Stormwater management

Requirement: Integrate management activities at the catchment, waterway and local development
level in conformance with the NWQMS Document 10 and the following:

Restore existing stormwater systems.
Minimise the impacts of stormwater from new developments.

Hydrological: Minimise the impacts of urbanisation on the hydrological characteristics of a
catchment including wet weather and low flows. Mitigate pre-development inappropriate
flows where practical.

To stabilise landform, control erosion and sediment.

Water quality: Minimise the amount of pollution entering the stormwater system and
remove residual pollution by implementing stormwater management practices.

Vegetation: Maximise the value of indigenous riparian, floodplain and foreshore vegetation.

Aquatic habitat: Maximise the value of physical habitats to aquatic fauna within the
stormwater system.

Processes for management: Implement processes for management for the following as
applicable:

Runoff.

Water quality.

Riparian vegetation.
Watercourse and aquatic habitat.
Urban bushland.
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e Bridges and culverts across waterways.

Water Sensitive Urban Design (WSUD): Plan and design stormwater drainage using WSUD principles
including the following:
e (OSD.

e Capture and use of stormwater as an alternative source of water to conserve potable water.
e Use of vegetation for filtering purposes.

e Water-efficient landscaping.

e Protection of water-related environmental, recreational and cultural values.

e Localised water harvesting for re-use.

e Localised wastewater treatment systems.

2.3 Consultation
2.3.1 Council and other Authorities

Requirements: Consult with the Council and other relevant authorities during the preparation of
design. In addition to the requirements of this worksection, identify the specific design requirements
of these authorities. e.g. OEH, NSW Fisheries, Transport for NSW (formerly RMS).

2.3.2 Utilities service plans

Existing services: Obtain service plans from all relevant utilities and other organisations whose
services exist within the area of the proposed development by contacting Dial Before You Dig
(DBYD). Plot these services on the relevant drawings including the plan and cross-sectional views.
Location of subsurface utilities: To AS 5488.1 and AS 5488.2.

Requirements for utility services: To the SOCC Guide to codes and practices for streets opening.

2.3.3 Calculations

Certified design calculations: Engage a qualified hydrologic and hydraulic design Professional
Engineer to perform all required calculations. All plans to be supported by hydraulic calculations.

2.3.4 Major structures

Certified structural design: Engage a Professional Engineer for all bridges, major culvert structures
and specialised structures in conformance with D02 Quality requirements for Design.

3 Design criteria — Stormwater drainage systems

3.1 General
3.1.1 Overall design

Requirements:
Flooding
e Reduced frequency of flooding of private and public buildings in flood-prone areas.

e Nil increase in flood levels on any other properties downstream. Refer Councils DCP — Flood
Liable Land.

e How system functions and stability of major structures in the event of a PMF (PMF only
required for sensitive development as defined in the Floodplain Development Manual).

e Impacts as a result of increased rainfall due to climate change.

e Appropriate Blockage Factors & Freeboards.
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e Control of surface flows to prescribed velocity/depth limits.

e Control of surface flows to minimise the effect on pedestrians and traffic in more frequent
stormwater conditions.

e Retention of incident rainfall and runoff consistent with the planned use of the area, within
each catchment.

e Conformance with the current ARR major/minor system concept.

e  Minimising impacts of flooding both upstream & downstream.

e A high level of safety for all users.

o Acceptable levels of amenity and protection from the impact of flooding.

e Ensure that the design capacity of downstream drainage systems are not compromised.

e Minimise construction and maintenance costs and avoid the need for future property
acquisition;

e Ensure low maintenance and economically sustainable in the long term in relation to
operation, maintenance and replacement costs.

Climate Change Considerations

Climate change considerations are important in the design of an asset or structure depending on the
design life. A risk assessment is required as described in the current version of ARR, “Climate Change
Considerations” Book 1 Chapter 6.

It is also advised that the designer use the information from the Australian Climate Futures website
developed by CSIRO.

Water Quality
e NorBE — Neutral or Beneficial Effect.
e Adoption of WSUD principles.

e Opportunity to improve water quality.
3.1.2 Control of erosion and sedimentation
Requirement: To D11 Control of erosion and sedimentation (Design).

3.1.3 Design for stormwater harvesting and re-use

General: Design for re-use of locally generated roof water, stormwater.
Stormwater re-use scheme: Design the re-use scheme for ease of operation and maintenance.
Consider the following when designing for collection, storage, treatment and distribution:
e End use requirements for water quality and quantity.
e Reliability of supply.
e Estimated demand for water with regard to peak flow.
e Assessment of water balance for sizing and storage.
e Storage requirements considering average annual volume and diversion flow rates.
e Treatment system based on:
e Diversion flow rates before storage.
e Distribution flow rates both before and after storage.

Roofwater: Provide an integrated design with rainwater tanks, coordinate with the appropriate
engineering consultation and conform to Statutory and local authority requirements.
Stormwater runoff: Design for the utilisation of stormwater runoff at the following scales:

o Allotment scale.
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e Subdivisional/regional scale.
3.1.4 Stormwater collection

Requirement:

e Extraction of sufficient water to meet the end use requirements without compromise to
downstream aquatic eco systems.

e Ability to stop collection in the event that stormwater is contaminated by an incident within
the catchment.

e Minimisation of the risk and/or impact of upstream flooding.
3.1.5 Stormwater storage
Requirement:

e Storage of sufficient water to balance supply and demand.

e Minimisation of mosquito habitat, risks to public safety and risks to water quality in above-
ground storage.

e Maximisation of dam safety.
3.1.6 Stormwater treatment
Requirement:
e  Minimisation of public health risks for the adopted public access arrangements.
e  Minimisation of environmental risks.
e Mitigate Pollution run-off.
3.1.7 Stormwater distribution
Requirement: Minimise the potential for:
e Contaminant inputs downstream of the final treatment facilities.
e Public exposure to untreated stormwater.

e Cross-contamination with mains water distribution networks or confusion with mains water
supplies.

Irrigation: Design the irrigation system to the following requirements:
e Minimise run off, groundwater pollution and soil contamination.

e Minimise spray to areas outside the access control zone to reduce public health risks, if
access control is adopted.

e Application rate of stormwater: Uniform for the irrigation scheme and less than the nominal
infiltration rate to avoid surface runoff.

3.2 Hydrology
3.2.1 Design rainfall data

Requirement:
e Design IFD: Available from ARR Data Hub and BOM websites. www.data.arr-software.org/
e ARR2016 AS/NZS 3500.3 Appendix E.
e Bureau of Meteorology IFD tool website www.bom.gov.au.
e Geoscience Australia website www.ga.gov.au.

e Record IFD: Document the adopted IFD data used in the hydrological calculations to the
sample summary sheet.

Additional Requirements: Austroads AGRDO5.
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Record AEP: Document the adopted AEP data in the hydrological calculations to the summary sheet

Design Average Exceedance Probability (AEP). For design under the "major/minor" concept, the
design AEPs/EYs are given below:

Land Use Type

| Annual Exceedance Probability (AEP)/Exceedances per Year (EY)

Road Drainage (Minor)

Residential/Industrial

0.2EY

Commercial

10 % AEP

Overland Flows (major)

Velocity X Depth
(pedestrian)

0.40 m2/s for 1% AEP

Velocity X Depth
(trafficable)

0.60 m2/s for 1% AEP

Road Culverts/Pipes

Culvert (Urban)

1% AEP

Culvert (Rural)

20% AEP to 1% AEP (Council may consider variations to the
design AEPs)

Site Drainage

Major System Criteria

1% AEP, same for all developments

Minor System Criteria

Residential 0.2EY
Residential 10% AEP
Units/townhouses

Business & Commercial 10% AEP
Hospitals, Old homes, 10% AEP
Schools and hospices

Parks & Recreation areas 1EY

The following information must be noted while designing urban drainage using 2016 rainfall and the

loss models:

Loss Model: Initial and Continuous.

For urban drainage design in accordance with ARR’16, the equivalent impervious area (EIA) of the

total impervious areas can be guided from the following:

EIA Values:

Catchments EIA %
Urban Subdivision drainage 70%
Car Parks 90%
Road 85%
CBD areas 80%

However, the actual impervious areas should be determined. The above figures are guide only and

designers’ judgments are important.

Wingecarribee Shire Council
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3.2.2 Catchment area

Catchment definition: To Austroads AGRDO5A clause 2.6.3. If detailed survey is not available,
determine the extent of the catchment area from current topographical mapping, aerial
photographs or field survey.

Site inspection: Verify catchment boundaries, flow paths and existing drainage infrastructure by site
inspection.

Catchment area land use: Establish catchment area land use based on current available zoning
information.

Record: Document the design to the Catchment areas plan.

Extent: The catchment area for a particular point is defined by the limit from where surface run-off
will make its way, either naturally or by constructed overland or piped paths, to this point.
Consideration shall be given to changes to individual catchment areas due to the full development of
the catchment. Determine the extent of the catchment area from current topographical mapping,
aerial photographs or field survey.

Flow paths to pits shall be representative of the fully developed catchment considering such things
as fencing and the likely locations of buildings and shall be shown for each collection pit on the
catchment area plan. Consideration shall be given to likely changes to individual flow paths due to
the full development of the catchment.

Roughness co-efficients ‘n*’ (not Manning’s n) to be used in Kinematic Wave Equation to calculate
time of concentration shall be derived from reliable publications values applicable to specific zoning
and land use types:

Land use type Roughness ‘n*’
Flow across parks 0.35

Rural residential 0.30
Residential (2a) 0.21
Residential (2b) 0.11

Industrial 0.06
Commercial 0.04

Paved surfaces 0.012

Asphalt roads, Gravel areas 0.02

3.2.3 Methods of analysis

Flows: Determine in conformance with the current ARR and the requirements of this worksection.
Flow studies: Prepare flow studies including the following:
e Arelevant range of AEPs for each sub-catchment.

e (Calculation of total flows at junctions of existing drainage works.

e Assessment of allowable flows from catchment/sub-catchments for release to downstream
areas or drainage systems.

e Assessment of release from detention storages affecting capacity of drainage works to avoid
surcharge/inundation.

e AS/NZS3500.3 clause 5.4.6.

Record: Document details of adopted AEP’s, temporal patterns, latitude/longitude of the subject
catchment.
Equivalent Impervious areas, adopted initial and continuing loss.
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Time of concentration: For urban areas, use kinematic wave equation, consider the limitations in
relation to slope and flow path length, area: Sufficient modelling to determine the critical storm for
the catchment.
Flow time: If the flow path passes through areas having different flow characteristics or includes
property and roadway, calculate the flow time of each portion of the flow path separately.
Flow paths to pits: Document the flow path for each collection pit for the fully developed catchment
on the catchment area plan. Consider the following:

e Fencing.

e Potential locations of buildings.

e Changes to individual flow paths due to the full development of the catchment.

e Proposed detention works.
Manning’s roughness co-efficient (‘n’) for specific zonings:

e ARRARR 2016 Book VII Section 1 Table 1.

e Austroads AGRDO5A Table 5.3.

Modelling:

e Model type required for design: Council uses “DRAINS” software for urban situations and
“XPRAFTS” software for urban and rural situations and will consider the use of other models
as appropriate.

e Submit details of all program input and output.

e Submit copies of the final data files.
3.2.4 Alternative models and computer analysis

General: Use of other hydrological models or computer analysis is permitted. If using alternative
models or computer analysis, conform to the following:
e Satisfy the requirements of the current version of ARR.

e Submit summaries of calculations.
e Submit details of all program input and output.

e Submit copies of the final data files.

3.3 Hydraulics

3.3.1 General

Major/minor drainage concept: To current ARR and Austroads AGRDO5A.
3.3.2 Minor system

Criteria:

e The design of the minor system shall take full account of existing downstream systems and
flows from upstream catchments.

e The subdivision design shall make provision for the disposal of stormwater from individual
sites in such a way as not to cause a nuisance or damage to any other properties.

e Interallotment drainage must be provided for the properties that cannot discharge to the
road drainage. The design AEP and other aspects to be determined in consultation with the
development engineers and as detailed in this booklet.

3.3.3 Major system

Criteria:
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e The major system shall be via an overland flow path or a combination of overland flow and
flow through pipes.

e Onsite detention or other solutions including downstream drainage augmentation may be
required to ensure that development does not have adverse impacts on downstream
drainage infrastructure and public safety.

e The major system shall be designed where the capacity of minor system is exceeded. The
major system shall be designed to cater for 1% AEP storms applying appropriate blockage.

e Major systems shall be designed considering appropriate blockage in accordance with
Report 11 Engineers Australia (www.arr.ga.gov.au/revision-projects/project-
list/projects/project-11) hydraulic structures Allowance shall be made for the resultant
afflux, and the resultant surcharge flows shall be accommodated within overland flow paths.

e Surcharging of drainage systems will not be permitted for storms 0.2 EY or below. For storms
greater than 0.2EY may.be permitted across the road centreline where the road pavement is
below the natural surface of the adjoining private properties.

e The velocity X depth product of flow across the footpath and within the road reserve shall be
such that safety of children and vebhicles is considered. The maximum allowable depth is
0.2m and the maximum velocity X depth product of 0.4m2/s.

e For vehicles:
e  Maximum velocity X depth is 0.6m2/s.

e In open channels the above velocity X depth product criteria will be followed where possible
or the design shall address the requirements for safety in relation to children by providing
safe egress points from the channel or other appropriate methods.

3.3.4 Hydraulic grade line (HGL)

Calculations: To ARR.

Record: Document hydraulic calculations in a summary sheet.
e A summary of design calculations.
e Detailed drawings showing the hydraulic grade line.
e Listing of all program inputs and outputs.

Downstream control: Adopt the appropriate downstream water surface level requirements from the
following options:
e Downstream boundary (minor storm) - Where the outlet is an open channel the top of the
outlet pipe shall be the downstream boundary.
e Downstream boundary (major storm) - If the outlet is open channel, model as submerged
outlet or as high as justified if flood levels are unknown.

Where the outlet is an open channel and downstream flood levels are known, the downstream
control shall be the 1% AEP flood level.

The water surface in drainage pits shall be limited to 0.15m, below the gutter invert for inlet pits
and 0.15m below the underside of the lid for junction pits for 0.2EY events.

3.3.5 Acceptable gutter flow width

AEP/EY Flow Width (m) Velocity X Depth (m*/s)
0.2 EY 25 0.4
0.2EY 0.5 at pedestrian crossings 04

Requirements may differ on state RMS roads. Refer current RMS guidelines

Wingecarribee Shire Council
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Minimum and maximum velocity of flow in stormwater pipelines shall be 0.6m/s and 5m/s
respectively. For velocities >5m/s, velocity must be reduced by drop pits.

3.3.6 Conduits

Conduit and Material Standards:

Conduits and materials shall be in accordance with the relevant Australian Standard.

Pipe Bedding and Cover:

For RCC and Fibrocement pipes shall be determined from the Concrete Pipe Association "Concrete
Pipe Guide" or AS 3725. For uPVC pipes; the requirements shall be to AS 2032.

Conduit Jointing:

All pipes are to be rubber ring jointed or as appropriate depending on pipe sizes.

Conduit Location:

Drainage lines in road reserves shall generally be located behind the kerb line and parallel to the
kerb. Drainage lines in easements shall generally be located centrally within easements.

3.3.7 Minimum cover pipes

Location Minimum Cover (mm)
Rigid Pipes (Reinforced Flexible Pipes (plastic, thin
Concrete) Class 2* metal)

Residential private property, 300 450

parks not subject to traffic

Residential private property, 450 450

parks subject to occasional

traffic

Footpaths 450 600

Road pavements & under kerb | 600 600

& channel

Notes:

1. For special cases, and with the agreement of Council, cover can be reduced by using a higher-class pipe,
special bedding, concrete protection or a combination of all of the above. The thickness of the pavement is
excluded while calculating the depth of cover.

2. Where pipes are to be laid under the footpath consideration should be given to the possibility of future
road widening, both in respect of the reduced cover that might result from the widening and vehicle
loading.

3. Concrete Pipe Association of Australia and pipe manufacturers construction specification should be
considered in conjunction with the above table.

3.3.8 Lateral spacing of pipes

Where multiple pipes are used they should be spaced sufficiently to allow adequate compaction of
fill between the pipes. The Council may permit lesser spacing in special circumstances to reduce
structure costs, where easement width is limited, or for relief drainage works. The clearance
between the outer face of the walls of multiple pipes is shown below:

Diameter of Pipes (mm) Minimum Clear Spacing (mm)
Up to 600 300
675-1800 600

Notes:

1. The above minimum spacing may need modification to satisfy structural Considerations, especially when
laid at depth, under traffic loads or for pipes greater than 1800mm in diameter.
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2. Where lean mix concrete vibrated in place or cement stabilised sand is used for backfill, the clear spacing
may be reduced to 300mm for all diameters, subject to structural considerations.

3. For construction specifications, please refer to Concrete Pipe Association of Australia (CPA) Guidelines.
3.3.9 Pipe trench compaction

Construction supervisors and stormwater managers are warned about the potential damaging
effects of compacting trenches with wheel roller attachments that can impart significant live loads
on the pipe. The choice of pipe material and structural grade will depend on the chosen method of
installation.

Recommendations on the compaction of earth around concrete pipes may be obtained from the
Concrete Pipe Association’s web site or Concrete Pipe Selection Software.

3.3.10 Pit design

Pits shall be designed with benching to improve hydraulic efficiency and reduce water ponding.
Typical pit designs and other pit design requirements are included in the current issue of Council's
standard drawings. Safety and safe access are important considerations in pit design.

3.3.11 Pit spacing

Access chambers: Provide as follows:
e For maintenance access.
e At changes of direction, grade level or class of pipe.
e Atjunctions.

The maximum recommended spacing of pits is given below:

Pipe Size (mm) Spacing (m)
1050 mm and above 90
600mm-900mm 70
450-525mm 65
375 60
<375 40
Box drains 40

Maximum kerb inlet lengths: 2.4m for side entry pits, 1.8m is preferable, longer lintels may be
considered in exceptional circumstances.

Information on pit capacities is available in the following sources:

Roads and Traffic Authority's "Model analysis to determine Hydraulic Capacities of Kerb Inlets and
Gully Pit Gratings" or Hydrologic Engineering Circular 22 (HEC-22).
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3.3.12 Provision for Blockage

The percentage of theoretical capacity allowed in relation to type of pit is given below (ARR 2019
Book 6 Chapter 6)

Blockage conditions
Type of structure
Design blockage Severe blockage

Kerb inlet only 20%

Grated inlet only 50%

Sag kerb inlets 100% (all cases)

Capacity of kerb opening

Combined inlets with 100% blockage of
grate
Kerb inlet only 20%
Grated inlet only o
(longitudinal bars) 0%
On grade kerb inlets Grated inlet only 50% 100% (all cases)

(transverse bars)

10% blockage of
Combined inlets combined inlet capacity
on continuous grade

3.3.13 Hydraulic losses

Pressure change coefficient K:
e Reduction due to benching.
e Pipe bends.
e (Clashes with existing sewer mains.
e Pipe junctions without an inlet structure.
Pressure change coefficients using computer programs: should be consistent with the manual
supplied with the software.
Pipe friction: Design drainage pipe systems as follows:
e An overall system including upstream and downstream systems, not as individual pipe
lengths.
e A gravity system flowing full at design discharge. Pressurise with the use of appropriate pits
and joints.
Service entry requirements: For roof and subsoil pipes from private properties entering Council’s
system, conform to the following:

e Pipe inlets larger than 225mm: Enter the main pipe system at junction pits, finish flush and
grout the sideline into the pit wall.

Smaller inlets: Break into the drainage pipes for interconnection with the main line, finish
flush and grout the sideline into the main line.

e Construction of a junction without a structure should be avoided wh