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SECTION Iz GENERAL REQUIREMENTS

1.1

1.2

INTRODUCTION

This section of the Engineering Guidelines for Subdivisions and
Developments has been compiledtd OOT ET A #1 01 AEI 80 CAT AO.
and practices in respect of the Engineering requirements for the

subdivision and development of land within the City of Penrith.

The following guidelines have been prepared in order to facilitate the
efficient processng of Engineering Drawing submissions, construction
approvals and linen plan releases for subdivisions and developments.
Applicants should be aware that each development is required to be
treated on its merits and that approval is dependent of the overblmpact
of the development on the area and not solely in compliance with
minimum engineering standards.

Council welcomes the submission of innovative design solutions and
staffs are available for initial consultation to discuss and assess the
prospects br approval.

All Applicants are advised to ensure that all conditions of the

Development Consent are addressed within the detailed Engineering

Drawings. Any amendments to the development consent agreed to

verbally by Council officers are to be confirmedn writing prior to the

submission of the Engineering Drawings.

11 OAZEAOAT AAOG O O#1 01 AEI 60 %l CET AAOG
AAAADPOAAT A O1 #1 Ol AEI BeaviceshMadagebriis AT O %l C
nominated representative.

All references to & O%l CET AAO6 OEIT O1 A AA ET OAOB
acceptable for Corporate Membership of the Institution of Engineers,
Australia.

L OAEAOAT AA Oi A O2ACEOOAOAA 3000AU
referring to Penrith City Councid @esign Guidelines for Engieering
Works for Subdivision and Developments

GENERAL

When approval of a subdivision or other development includes conditions
of construction which are embodied in the approved Engineering
Drawings, the onus is on the Applicant to whom the approval is given to
complete, or to cause the completion of, the woskin accordance with
approved Engineering Drawings and all relevant specifications.
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1.3
13.1

Before the Applicant commences the civil engineering works, Engineering
$0OAxET Ccj 6 AOA OI AA OOAI EOOAA O AT A A/

After obtaining approved corstruction drawings and specifications from
Council and any consent required in writing from Statutory Authorities,
and adjoining property owners if applicable, the Applicant may construct
the roads, drainage and all other improvements comprising the works.

It shall be noted clearly by all parties that the contractor is responsible to
the Applicant and not the Council.

The Applicant shall nominate to Council, the person or firm, with whom
correspondence relating to the technical aspects of the development

should be exchanged.

#1 O1T AE1 80 %l CET ARAO AT AO 110 AAOOU 100 O
defined in the General Conditions of Contracg AS 2124, 1992. The

Applicant is required to appoint a consultant to carry out this function

and is to notify £ A #1 O1 AEl 1T &£ OEA 3O0PAOET OAT AAI
telephone number.

Council will hold the Applicant, to whom the development approval was

issued, solely responsible for constructing the required engineering o
xI OEO OI #1 Ol AEI 6 0O Od\tiemn OudiiyAry BpedifiedAT A | AE
period.

4EA | PPl EAAT O OEAIT T1T71T1TETAOCA O #7101 AEI
commencement of construction, the name, address and telephone number

of the contractor/s who is/are to carry out the work at least seven (7)

days prior to the proposed date of commencement of any construction.

Details of experience and technical expertise in similar works and the

financial capabilities of the contractor/s to carry out the worksare also
OANOEOAA AU #1 O1 AE1 60 %l CET AAOS8

The Applicant is advised that only thosecontractors, who have been
POANOGAI EEXZEAA AU #1 O1T AE1 80 %i CET AAOh AOA
public roads, for which Council is the Roads Authority, under the

provisions of the Roads Act 1993.

SUBMISSION OF ENGEBERING DRAWINGS
Engineering Drawings

The following requirements apply in the preparation of Engineering
Drawings for developments and subdivisions, including all associated
work: -

Engineering drawings are to be submitted in triplicate, with acovering
letter, by the Applicant, and are to be accompanied by a completed copy of
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the Engineering Drawing Checklist (Appendix 1) and the Safety Audit
(Appendix 2). It is suggested that one (1) Al size set be forwarded
initially for examination by Counci and the additional two (2) sets
forwarded upon approval. A CD/DVD with the engineering drawings and
supporting documents is also to be provided fioall lodgements

Two (2) sets of approved Engineering Drawings will be returned to the
Applicant once allengineering fees have been paid and any bonds lodged.
A complete set of approved Engineering Drawings is to be esite at all
times.

The following items shall be detailed in the drawings, and the layout of
each should be on a separate sheet unless othese approved by
#1 O1 AEI 60 %l CET AAOS8

A Cover Sheet with a Locality Plan and List of Drawings
Detailed Plan including road names

Road longsections and crossections

Drainage calculations, catchment plan and longsections
Landscaping Plary if applicable

Erosion and Sediment Control Plan

Traffic Management Plary if applicable

NookrwhE

The detailed plan must include the following information:

North Point

Lot boundaries and numbers

Existing and proposed contours

Existing natural features including trees, dams, moundsreeks,
etc. All trees to be removed as part of the engineering works
are to be clearly identified.

Existing constructed features including fences, kerb and gutter,
pipes, pits, road pavements, etc

Existing services

Extent of proposed works

O" A 006 with/ fatiofs€ale shown adjacent thereto

List of symbols used

o1 PP

©oO~Ne

For uniformity of plan presentation and to facilitate filling and
microfilming, all plan sizes, lettering, line work and symbols are to
confirm to AS 1100z Technical Drawing.

All Engineering Drawings are to be siged by the Engineerengaged by the
Applicant.
1.3.2 Persons Qualified

Council requires that engineering design drawings be prepared to 3
#1 O1T AEI 60 OOAT AAOAO AU Al %i CET AAOh ETI
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1.3.3

1.34

1.3.5

Corporate Membershipof the institution of Engineers, Australia, or other
OOEOAAI U NOAI EZAZEAA DPAOOIT O xET AAT AAIT
proven experience in the preparation of plans and specifications for land
development.

Construction Standard

These guidelinesare not to be considered as a Code or a Specification,
even though they do specify some basic requirements throughout.

111 xi OEO AOA O AA AAOOEAA 100 EI AAAI
(Engineering Construction Specification for Civil Works (Woring Draft)d h
together with the appropriate standard specifications selected from other
sources.

Approval of Engineering Drawings

The Civil Engineering Drawings will be checked by Council for compliance
with these Guidelines. It is theesponsibility of the person(s) or company
submitting the documents, to ensure that the designs comply with the
following: -

e #1 OT AE1I 60 3O0OAAEOEOEIT ' OEAAI ET AO

e Relevant Australian Standards

e Relevant Local, State and Federal Government Legislation
#1 O1 BEICEOAAOG O ADPDPOIT OAI EO AT TAEOETTAI
not relieve the application from rectifying any errors or omissions which
become evident during construction.

Plan Checking and Inspection Fees

The Engineering Drawings will be releasedonce the appropriate plan
checking and inspection fees have been paid. The value of the fees will be
assessed at the time of lodgement of the Engineering Drawings for Council
approval. The rates for these charges will be furnished upon request.
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1.3.7

Performance Bonds

Where engineering works are required in conjunction with a

development application, a performance bond equal to the estimated cost

of the works is to be lodged with Council prior to the release of the

approved Engineering Drawings. The performance bond will be refunded

once the works have B AT AT 1 bl AOAA O OEA OAOQOEOA&!
Engineer and, the maintenance bond, and any bonds for outstanding

works have been lodged.

afety of,

%h&pubhc—tra#r&an@umny—semees—sueha&e#eemeuyAﬁa%eﬂelsH&and th
#ke—and—shaﬂ—p#ewde—aHANa%ehmen—hghts—bameps—ygns—anMences
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Datad:
TATU O

Dated:
iATOU O

——(Registered Surveyor)

Sianed:
Vlvl LA™ I}
Name:
TYCATTT G,
Addrecc-
T"'TOUT UOJ.
Sianed:
\lel LA™ I

)

Name:

Dated:
iATOU O

TVYCATTTI G,
Addrecs:
T TOOUTOU I,
Sinned:
Ulvl LA™ I

)

Name:
LI A% LAY

Addrecc:
T ' TOUT ULJIJ,
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1.7 SURVEY REQUIREMENTS

1.7.1 Datum

All survey shall be undertaken on Australian Height Datum.

1.7.2 Survey Control Marks

Where the works involve the construction of new roads, the plans of

survey are to show connection to at least two (2) survey control

permanent marks where such exist in the vicinity of the subdivision or

where practicable. In the case where it is intended to open a new road at
least two (2) control marks per sheet of the subdivision plan are to be
established in the road by the Surveyoand connected to the nearest

allotment corner.

The location and level of all permanent survey marks established as part
of the works are to be clearly shown on the workas-executed drawings.

I T001T1T 1 AOEO OBdyiPiactideA ET AA

4EA O00OCAU A
T Oh pwwmd8

2AcOil AOEI

1.7.3 Lot Boundaries

Lot boundaries shall be established to the stalard required by Surveyors
(Practice) Regulation 1996, prior to the final inspection of works.

1.8 EROSION AND SEDIMENT CONTROL

1.8.1 Plans
The Applicant shall prepare an Erosion and Sediment Control Plan for
APDDPOT OAT AU #1 O1T AE1 60 %l CET AAO DPOET O OI
accordance with either of the éllowing documents:
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e 0OAT OEOE #EOU #1 O1 AEI 60 O$AOGAI T PI A1 O
PraciAA &1 O %01 OET 1T AT A 3AAEI AT O #11 0601
e ,ATAAT I 80 O- AT ACEI ¢ 50AAT 30k OI xAOAO
611 O A po jATTTITTTU OAEAOOAA O1 AO Ol

(a) The plan shall generally include the following six (6) principles:

1.

N

oo

The erosion and sediment control shall be planned
concurrently with engineering design;

Minimise the area of soil exposure;

Conserve the topsoil;

Control water flow from the top of the development area,
through the works and out the bottom of the site, for
example:

e divert clean runoff above denuded areas

e minimise slope gradient and length

e keep runoff at noneroding velocities

e trap soil and water pollutants;

Rehabilitate disturbed lands quickly; and

Where practicable, maintain soil and water management
measures at a level to ensure the finally developed site
releases water of a quantity and quality equal to, or better
than the pre-development condition.

(b) The plan shall address and assess the following:

1. Physical constraints at the particular site:

4.

soil type
landform type
gradient
hydrology

Measures to overcome the constraints:

e staging of works

e mitigation/control of on -site soil erosion

e movement of water onto, through and off the site
e rehabilitation/main tenance of the works area;

Modification of landscape and drainage pattern of surrounding
area,;

The proposed works in the development.

(c) The plan, while including the principles previously outlines, shall
achieve the following specific objectives:

1. Adequate control of pollution of water courses during

construction, up to 5 Year A.R.Il. event;
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2. Sability of control devices/structures up to 10 Year A.R.l. or

OOAE EECEAO 1'1828)8 AO AAAT AA T AAAOGC
3. Zero annual impact by pollutants onreceiving waters after

completion of development.
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1.9
191

1.9.2

193

-_,--A
Ol AAOOAI

MISCELLANEOUS

Tree Preservation

The applicant is advised thalNOtrees are to be removed without Council
permission.

Engineering Drawings are to show all treesand shall clearly define any

OOAAO bDPOI bl OAA Al O OAI T OAl 8 i 0OAT OEOE

| OAAO AARAZET AO A OOAA AO -stpportiimys@dAi 1 EAI D
which has a girth of 300mm or more, measured at a distance of 400mm

above the groundand has a height in excess of 3.0 metres).

Adjoining Owners Consent

Where it is proposed to carry out workon or to discharge stormwater
onto and adjoining property, the applicant is required to lodgehe written
consent of the property owner to the proposal. This consent is to be
lodged prior to Council approval of the Engineering Drawings.

At the completion of the engineering works, a written clearance is to be
obtained from the adjoining property owner and lodged with Council
prior to final inspection.

Lot Filling/Grading
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195

1.9.6

Any areas to be filled or regraded are to be clearly identified on the
Engineering Drawings. Works are to be carried out in accordance with
the requirements of Section4.6 1 £ 0 AT OEOE +ERgDéering |

L A N o~ o~ A s oa oA

E
#1 1 OOOBAOETT ' OEAAIT ETAO A O #EOEI 710

2

(@]}
—_
|T|= —

Where filling is proposed, provision is to be made to ensure that ponding
of water on adjoining lots does not occur. Wheréll is to extend onto
adjoining properties, owners consent is required.

The minimum lot grading shall be 1% and a minimum of 100mm of
topsoil is to be placed over all fill areas.

Compliance with Acts

It is the responsibility of the applicant and his contractor/s to ensure that
all works are undertaken in a safe and efficient manner. In particulathe
applicant and his contractor/s shall ensure compliance with the
Occupational Health and Safety Act (1983) and any other relevant Acts,
Ordinances and Regulations in New South Wales.

Public Utility Services

All services should generally run peallel to the road centreline and

should cross the road centreline perpendicular to it unless otherwise

APPOT OAA AU #1 O1 AEI 60 %l CET AAOS 3A0OOE-X
locations specified by the relevant authority and in accordance with their

requirements.

All service authorities are to have completed the installation of services
prior to the final inspection of the works by Council.

Should the installation of utility services require the opening of any public

roads, reserves, etc, then a road openg permit is to be obtained from

Council. Restoration of disturbedareas is to be completed to the
OAOCEOEAAOQETT 1T &£ #1 O1 AEI 60 %l CET AAO DOEI
the linen plan of subdivision.
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1.9.7 Street Lighting

The use of norstandard street lamps (ie: Prestigious Lamps) throughout
a subdivision may result in additional street lights being required to
provide the appropriate lighting level (AS 11581).

Where it is intended to use lightingof this nature, the Applicant will be
required to pay a contribution to Council based on the annual running
costs, over a 20 year period, for the additional street lights. The value of
this contribution will be determined by Counciland is to be paid prior to
release of the linen plan of subdiision.

Pagel5of 82



SECTION Z ROADS
2.1 INTRODUCTION

This section of the Engineering Guidelines for Subdivisions and
Developments outlines Penrith City Couna® recommended practice for

the design of urban and rural roads. It is in no way a comprehensive

O$SBOT -ATOAT 6 ATA EO EO EIT OAT AAA O AA
supplement to relevant Roads and Maritime ServicefRMS and
AUSTROADS8Uublications.

111 OAZEAOAT AAOG O1I O# | O1 A &eéd@Orefétring ET AAOOG
to #1 OT AEI 60 %l CET AAOET @ hi8 Aatn&tddA O - AT A
representative.

Ll OAEAOAT AAG O1 A1 O%wi CET AAO6 OET Ol .
acceptable for Corporate Membership of the Institution of Engineers,

Australia.

L OAZAOAT ARG OEAAI %I QEIGAAGEIN @I A AA EI
OAZAOOET ¢ OI 0AT me&idgd Buidslired tor BhginddridgEl 6 O O
71 OEO A1 O 30AAEOEOEITI 1O AT A $AOGATT PI Al 60O

2.2 URBAN ROADS

2.2.1 Plans

The plans are to bedrawn at a scale of 1:500 and shall include the
following-

(@) Lot boundaries and numbers;

(b) Road centreline chainages, radii, tangent points and deflection
angles;

(c) A benchmark within 100 metres of the development site;

(d) Street names;

(e) North Point;

() Bar Scales;

(g) Existing services and structures, including dwellingsgams, out
buildings and other significant landmarks;

(h) Drainage details including pipe sizes and pit locations;

() Proposed service crossings;

() Road reserve and carriageway width;

(k) All datum references shall be to Australian Height Datum;

() A schedule of symbols;

(m) Radii on kerb returns and kerb lines;

(n)  Vehicular Crossings;

(o) Location of all significant trees;

(p) Existing and proposed contours
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2.2.2

2.2.3

Longitudinal Sections

A longitudinal section of the centreline of the roads shall be supplied at
scales of:

1:500 horizontal
1:100 vertical

The longitudinal section of the centreline of roads shall show chainages,
reduced level of existing surface and of design level of road, design
grades, length of vertical curves and, where appropriate stopping sight
distance.

Longitudinal levels should be taken at maximum 20 metre intervals and
at all intermediate changes of grade.

Kerb return profiles shall be detailed.

Longitudinal sections and crosssections shall be taken along existing
intersecting roads for a sufficient distance (approx. 50 metres) to enable
kerb returns, dish crossing and any necessary drainage to be designed.

Cross-Sections

Crosssectionsshall be supplied at intervals not exceeding 30 metres for
straights and 15 metres at curves, atcales of 1:100natural. Cross
sections shall show chainage, reduced levels of existing surface and the
design level of pavement, kerb and gutter and footpath.

Crosssections shall not be terminated at the property alignment but shall
be levelled sufficiently beyond theroad boundaries to enable batters of
cutting and embankment to be shown.

Crosssections shall show how the new construction ties in with any
existing road pavement.

A typical crosssection is to be included for each road and shall generally
show the folowing information: -

(@) Crossfallon road carriageway;

(b) Crossfall on footway with a 0.5m berm inside the lots;

(c) Concrete path paving 1.5 wide 0.9m from property boundaries
on roads where a need has been determined by Council;

(d) A note that pavement thickness igo be designed in accordance
xEOE #1 O1 AEI 60 OPAAEEAZEAAOEIT AU
consultant.
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2.2.5

2.2.6

2.2.7

Kerb and Gutter

All streets are to beprovided with an approved sealed pavement with
kerb and gutter to adequately and safely provide bothvehicular and
pedestrian access to each allotment. Pram ramps are to be provided in all
kerb returns.

Where it is considered impractical to construct an isolated section of kerb
and gutter and road pavement, Council will require the applicant to pay a
contribution in lieu of construction, based on the estimated full cost of the
x| OEO AAI AOI AGAA AU #1 O1 AEI 80 %l CET AAOS

E} Mountable-kerb adjaee“t teﬁedransand—traﬁhc—islands

In general 150mm high integral kerb and guttershall be provided on all
roads, except for traffic control facilities, with ay variation to be
approvedAU #1 O1 AE1 60 %l CET AAOS

Kerb Returns

Kerb profiles shall be shown for all kerb returns and cude-sac bulbs. A
scale of 1:200 horizontally and 1100 vertically is suggested.

Traffic Control Devices

The Applicant shall provide and install any necessary traffic control
devicesasrequired by the RMS The consent of the Penrith Local Traffic

Committee shall be obtained prior to thenstallation of any traffic control

devices. Signs, barricades, barriers, warning lights, etc., shall be in
accordance with AS.17420- AT OAl 1T £ 51 EAlI Of 4 O0AAEEEA ¢

Local Area Traffic Management

Local Area Traffic Management Devicaway be required as a condition of
Development Consent. Alternatively, applicants may elect to install these
devices where appropriate. The use and installation of the devices shall
be in accordance with Australian Standard 1742 (Part 137 Local Area
Traffic Management.

All Traffic Management Devices are to be approved by the Local Traffic
Committee.
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2.2.8 Standard Road Widths

Standard road widths are given in Table 1:

2.2.9

21T AA xEAOEO OEAIT AA AT 1T OEOOAT O xEOE #I1
and the development consent.

Staged Road Construction

Where roads are costructed in stages of a subdivision, a permanent type
barricade shall be constructed athe end of that stage to warn motorists

of the deadend and prevent their passage beyond. Such barricades are to
be removed only upon completion of the adjoining stage.

The barricade shall be made of guide posts with eye refleste. The
distance betweentwo guide posts should be less than two (2) metres.
Adequate sight distance to the barricade shall be provided.

2.2.10 Pavement Design

The road pavement is to be designed incaordance with the Australian

Road Research Board Special Report No. AR.RBSO! 3 O00OAOO0AI
$AOCECT ' OEAA & O &I AGeEAI A 2AO0EAAT OEAT 31
design traffic loading up to and including 1 x 1®Equivalent Standard

Axles (ESA). Roads with a traffic loading greater than 1 x8BSA are to

bedesCT AA ET AAAT OAAT AA xEOE 1zBgute /! $3 OO0,
O OEA 3000AO0O0O0AI S$AOCECT 1T &£ 21 AA 0AOAIT Al
A minimum design lie of 20 years shall be used to determine the

pavement thickness.

The pavement design shall generally be based on a granular pavement
with thin bituminous surfacing, using the design traffic loadings given in
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the Table 2. Special consideration is to be given to the design of
pavements where specific loading criteria (eg turning) is likely, for
example, roundabouts, single lanearriageways, etc.

Table 2

CLASSIFICATION A.AD.T. N(ESA)
Residential
Access Place (max 12 lots) 0-150 5x 104
Access Street 150-500 5x 10
Access Streey, likely bus route 150-2000 5x 10
Collector 2000-4000 5x 10
Distributor 4000-10000 1x1®k
Commercial 2x 10
Industrial
Light Industry 5x10
Heavy Industry 1x10

Shareways are to be constructed with a decorative concrete finish

APDPOT OAA AU #1 Ohefstuctdrad design €hall b Brépared

in consideration of the intended traffic loading andd AT OEOE #EOU #1 O1
@Engineering Construction Specification for Civil Works (Working Draft)

511 A0OO 1T OEAOxEOA ADPDBPOI OAA AU #1 O1 AEI 6 (
consist of:
Wearing Course z 50mm Asphaltic Concrete on a single coat hot
bitumen flush seal. (See Section 2.2.12)
Base Coursez Minimum 125mm of DGB20.
Sub-base Course z Minimum 175mm crushed sandstone or
DGSA40.
Design subgrale CBR values shall be detmined by a suitable site
investigation. The investigition must be undertaken by either
Geotechnical Engineering Consultants and/or agents of a N.A.T.A.
registered laboratory.
4EA ET OAOOECAOEIT xEI1l ETAI OAA OI T CCET C

than 1 metre below design subgrade levels (unless rock is encountered).
Soil samples shall be taken at the design depth and CBR tests undertaken
after 4 days soaking. The frequency of test holds shall be in accordance
with Table Il of A.R.R.B. Report No. 41

Where the design subgrade CBR is less than 3, the subgrade shall be

chemically stabilised to a minimum depth of 150mm, with the pavement
design based on a CBR of 3.
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A copy of the site investigation report including test results shall be
submitted with the pavement design and the Engineering Drawings.

The pavement design is to include the following certificate from the
Geotechnical Engineer:

| certify that:

1. This pavement design has been prepared in full recognition of the likely
existing subgradeconditions the anticipated traffic loadings, the
pavement materials to be used in the construction and the method of
pavement construction.

2. The design has been undertaken in accordance with AUSTRQADS
Pavement Design 1992 or A.R.R.B. Report No([@dlete whichever is
not applicable).

3. The engineering drawings iclude the relevant suisurface drainage
requirements to achieve the pavement design, and

4. The design complies with the relevant Specifications of Penrith City
Council.

Signed: Date:

(Geotechnical Engineer)

Name:

Address:

NPER3 Registration number (if applicable)

2.2.11 Classified Roads

All works on or adjacent to Classified Roads shall be approved by, and
constructed to the requirements ofthe Roads andMaritime Services The
applicant is to contact the R1Sfor details of their Construction Standards
and supervision requirements.

2.2.12 Road Surfacing

All new roads and widening of existing roads are to have a wearing
surface consisting of 50mm ofAsphaltic Concrete, placed in two layers, on
a single coat hot bitumen flush seal.

The placement of the first25mm layer of AC10shall not be undertaken
until all services have been installed and permission obtained from
#1 OT AEI 60 %l CET A h®© 8ompletedi podE @ the Gidal O
ET OPAAOGETT AU #1 O1T AEI 60 %l CET AAOS

Placement of the finaR5mm layer of AC10 will generally be delayed for a
period of twelve (12) months or until the majority (approx. 80%) of
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dwellings have been erected within the subdivi®n. For roads with traffic
loadings up to 5 x 10° ESA, the final25mm layer of AC shall be
O2AO0EAAT OEAI 6 | EQDS8

2.2.13 Geometric Standards

The designof urban roads is to provide smooth, safe trafficable horizontal
and vertical alignments, adequate sight distance with consideration being
given to the road classification requirements, pedestrian access to each
allotment, provision for utilities and stormwater drainage. The design
speed to be used for a particular road shall be the legal road speed limit
for that road.

For design speeds up to 60 km/hour, the use of transition curves is not
considered necessary.

The minimum radius of horizontal curves sould be-

Minimum Deflection Angle Minimum Radius (m)
75° 20
60° 33
40° 65
30° 75
20° 100

Where the deflection angle is 90° and travel speed is not an issue, the size
of the horizontal curve is to be related to the turning requirements of
vehicles such as single unit trucks (removalist vans and garbage trucks).

2.2.14 Vertical Alignment

The maximum permissible grade on all roads is 16%or a maximum
distance of 150 metres on a straight alignment, with a minimum grade of
0.5%.

A maximum gade of 10% (1 to 10) shall be used adjacent to street
intersections, locations of poor visibility, forizontal curves of radius 15
metres or less and, at cubtle-sacs. Turning circles in cutle-sacs on steep
grades shall have grades less than 5%.

The useof maximum and less than minimum permissible grades is to be
strictly limited and before incorporating them in the road design, the
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ADDI EAAT O OEAI T OAAE A AAOAOI ET AOQEI T

permissible length for such grades.

#1 O1 Alfihagedrequirements on steep grades will involve special
structures and extensive piping of easements. Since this may be relatively
expensive, applicants may find it more economical to avoid the use of
steep grades.

Gutters are to have a minimum gradeof 0.5% (1 in 200) and special
consideration shall be given to the desirability of increasing such
minimum grade where changes of direction or drainage concentration
occur.

2.2.15 Vertical Curves

Vertical curves are to be provided at all changes of gradend where
practical coincide with the horizontal curvature. The values given in

FEC

15342/ 1%$3 O OEAA OI OEA ' AfrpAROOER BSABDOEC

applicable to urban conditions in the relevant ranges.

2.2.16 Pavement Crossfalls

The normal crossfall o bituminous pavements shall be 3%.

The maximum crossfall permitted will occur in superelevated curves and
road intersections and, any proposal to use crossfalls in excess of 6% shall

AR OAEAOOAA O #1 O1 AEI1 80 %l CET AAO & O A

Should design speedso require, superelevation of horizontal curves is
to be based on the current AUSTROADS design policy for urban roads.

2.2.17 Offset Crown
In areas where it is uneconomical to have the crown on the centre of the
road, due to theformation of the terrain, the crown may be shifted

towards the high side of the road. Any shifting of the crown shall be such
that it is not closer to the kerb line than 3.5 metres.

2.2.18 Roundabouts

The design of roundabouts shall be in accordance with AUSTROADS

O' OEAA O 40AEAEEA %Y ZEOAALETI GOODAAOEAA

4aeA AAT OOAI EOI ATA OAAEOO OEAIT AA ARG/

will relate to the type of intersection and traffic movements. The
minimum radius of the central island shall be 4 metrs.
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2.2.19 Footpath Crossfalls

In areas where the footpath reservation is to be totally paved from the top
of the kerb to the adjacent boundary, the crossfall is to be 1 in 50 towards
the kerb (2%).

In areas where the footpath is unpaved or partially pagd, crossfall from
kerb to the adjacent boundaries is to be 1 in 25 towards the kerb (4%)
with the concrete footpath having a crossfall of 1 in 50 (2%) towards the
kerb.

2.2.20 Concrete Path Paving

Concrete path paving is to be constructed in accordance with Secti@rb
I £ 0AT OEOE EngifedringtGosirudtiBriSgedficafion for Civil
Works (Working Draft)o 8

The applicant is to ensure that the proposed location of concrete path
paving is clearly shown on all sales plans.

2.2.21 Batters

All roads shall be cleared full width and 0.5 metres inside the lot
boundaries, or to a sufficient width to include cut and fill batters.

Footpaths reserves shall be formed so as to extend 0.5 metres past the
road alignment into the adjacent allotments to enable fences to be
constructed at road level. Road batters shall lie whiy within the
adjacent allotments commencing 0.5 metres beyond road boundaries.

Such batters shall not be steeper that one (1) vertical to five (5)

ET OEUT T OAl h AgoAADPO AU OPAAEAI DAOI EOOEI]
case of fill embankments, theprovision of appropriate easements for

support.

2.2.22 Cul-de-Sacs

The kerb line radius of a culde-sac shall not be less than

¢ Residential - Eight and a half (8.5) metres
e Light Industry - Thirteen and a half (13.5) metres
e Heavy Industry - Sixteen anda half (16.5) metres
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Down hill cul-de-sacs should generally be avoided. Where they are
unavoidable however, then special provision shall be made to take
drainage through easements or drainage reserves.

Alternative treatments of cukdeeOAAOh O@AABR AH9O04&AAAOD

-

AT T OEAAOAA ET Ai 1001 OAOEI 1T xEOE #I1

2.2.23 Vehicular Access

i A
AE]

- 5%

0

Roads shall be so located and designed that vehicular access can be

readily obtained to every allotment of a development. Where the natural
surface slopes teeply to or from the road, the access to each lot shall be
given special consideration.

Major drainage carried in roads must not be allowed to enter properties
via the vehicular access.

2.2.24 Street Name Signs

Street name signs are to be manufacturedE 1 AAAT OAAT AA
standard drawings SD1006/1 and SD1006/2and shall be erected at all
street intersections. The street name, house numbers and colour of sign
are to be ascertained from Council and the sign location is to be shown on
the Engineeing Drawings. Street name signs are to be erected prior to
final inspection by Council.

2.2.25 Half Width Construction

Where proposed subdivisions or developments front an existing sealed
road and the existing pavement is of adequate strength and theenical
alignment is satisfactory, the existing pavement may be retained. The
remainder of the half width construction is to be carried out to the
equivalent standard of full width construction.

Should the existing pavement be unsatisfactory, either iretms of shape
or condition, then the pavement construction is to extend to the road
centreline.

In all cases, the new wearing surface shall extend to the road centreline to
avoid irregularities.

Half width construction shall provide sufficient pavement wdth to allow
safe two way vehicle movement.

2.2.26 Intersections

046 o1

A \E ’ @)
7TEAOA OOA

AOCET 1 ¢ / /
OACCAOAA 0406 E
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shall be spaced a minimum distance of 2stopping distance for the travel
speed along the throughroad (1.5 second reaction time).

Roads shall junction at not less than 70°.

Where intersections are in a configuration deemed likely to cause traffic o
PDOT Al AT 6h #1 O1 AEI 8 0 %l agskdcthd of trdfibf U OANOE
islands, or such traffic facilities to provide traffic control and safety.

Intersection design shall be based on AUSTROA@$delines.

2.2.27 Road Crossings

All conduit trenches shall be at a grade of not less than one (1) percent
and shdl be clearly located on relevant drawings.

Conduits under roads shall be laid priorto the construction of the initial
pavement course and their location clearly marked on the kerb and gutter

2.2.28 Signposting and Pavement Markings
Signposting and pavement markings in accordance with Australian A
Standard AS 1742 0- AT OAl | £ 51 E&AI Oif 40AEEEA #1171 (
provided where required.

2.3 RURAL/RURAL RESIDENTIAL ROADS

2.3.1 Plan

Plans shall be drawn at a scale of 1:500 or 1:1000 and showtlo
boundaries and numbers, road centreline chainages, radii and bearings,
road names, locality sketch and a north point.

The plan shall also show the location and reduced level of the bench
marks used in the survey works, the location of vehicular entransg
existing and proposed drainage structures, trees, public utilities and any
other information and improvements to make the plan complete.

All datum references shall refer to Australian Height Datum adopted by
the New South Wales Department of Lands.

2.3.2 Rural Road Widths

The road reservewidth for rural roads shall generally bein accordarce o
xEOE #1 OT AEI 60 $AQAITPIATO #11001T1T o01lAI
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2.3.3

234

2.3.5

Road Surfacing

The carriageway of Rural/Rural Residential roads shall be sealed to a
minimum standard of two coat hot bitumen spray seal.

The shoulders shall be sealed 0.5 mets wide with a 120mm wide
edgeline for roads with A.A.D.T. greater than 1,000.

The shoulder adjacent to a barrier centreline is to be widened to 3.0
metres.

Longitudinal Section

A longitudinal section of the centreline of the roads shabe supplied at
scales of:

1:500 or 1:1000 horizontal
1:100 vertical

The longitudinal section of the centreline of roads shall show chainages,
reduced level of existing surface and of design level of road, design
grades, length of vertical curves, inage information, extent or
roadworks and stopping distance if appropriate.

Longitudinal levels shall be taken at 30m intervals along straight
alignments and horizontal curves exceeding R1000m, at 20m intervals for
horizontal curves between R150m and ROOOm and at 10m intervals for
horizontal curves less than R150m and at all intermediate changes of
grade.

Longitudinal sections and crossz sections shall be taken along existing
intersecting roads for a sufficient distance to enable design requirements
to be satisfied.

Cross-sections

Crosssections shall be supplied at 30m intervals along straight
alignments and horizontal curves exceeding R100m and at 15m intervals
for horizontal curves R1000 and less. Crossections shall be supplied at
all culvert sites and at the S.S., T,9.P. and S.C. of each horizontal curve if
applicable. The scale shall be 1:100 natural.

Crosssections shall not be terminated at the property alignment but shall

be levelled sufficiently beyond the road boundaries to emble batters of
cutting and embankment to be shown.

Page27 of 82



2.3.6

2.3.7

2.3.8

2.3.9

Crosssections shall show chainages, reduced level of existing surface and
design surface on the road centreline, crossfalls, centreline offsets if
applicable and lateral dimensions if pavement and forntaon widths vary.
Batter slopes are to be indicated if they vary from those shown on the
typical cross-section.

A typical crosssection is to be included showing information necessary
for construction purposes.

Pavement Design
Section 2.210 othis guideline shall be followed.
Geometric Standards

The Geometric design of rural roads is to be based on AUSTROADS
guidelines.

The design speed to be used for a particular road shall be the legal road
speed limit for that road. Should conditios so require, the design speed

i AU AA ET AOAAOGAA T &£ 11T xAOAA O OEA
Sight Distance

Adequate horizontal and vertical sight distance shall be provided for the
design speed in accordance with AUSTROAD&delines.

Couwncil will not permit vehicular access to properties where the stopping
sight distance is not available.

Vertical Alignment

The maximum permissible grade on all roads is 16% for a maximum
distance of 150 metres on straight alignment, with a minimum igade of
1.0%.

A maximum grade of 10% (1 in 10) shall be used adjacent to street
intersections, locations of poor visibility, horizontal curves of radius 15
metres or less and at cubde-sacs. Turning circles in cuble-sacs on steep
grades shall have grade less that 5%.

2.3.10 Pavement Crossfalls

The normal crossfall on bituminous pavements shall be 3% and the
minimum crossfall on unsealed shoulders shall be 4%.

The maximum crossfall permitted will occur on superelevation curves
and road intersectionsand any proposal to use excessive crossfalls shall
AA OAEAOOAA O #1 O1 AEI1 60O %l CET AAO

2.3.11 Clearing and Grubbing
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All road reserves shall be cleared approximately 0.5 metres beyond the

extent of roadworks. Preservation of trees wilbe con€E AAOAA AU #1 OT AE
Engineer if they are found to be clear of traffic requirements and location

of services.

2.3.12 Vehicular Access

Roads shall be located and designed so that vehicular access can be
readily obtained at every lot of a subdivision. Wheré¢he natural surface
slopes steeply to or from the road, the access to each lot shall be given
special consideration.

Major drainage carried in roads must not be allowed to enter properties
via the vehicular access.

2.3.13 Guide Posts and Protection Fenci ng

Guide posts and protection fencing are to be provided in accordance with
the appropriate RMS (MR) Form, where required.

2.3.14 Intersections
646 EOTAOEIT O OEAIT AA AAI DOAA EI DOAA
7EAOA OOACCA O Aake toCbé proviled,ithe (ictiohir® roads
shall be spaced a minimum distance of 2 x stopping distance for the travel
speed along the throughroad (1.5 second reaction time).

Roads shall junction at not less than 70°.

Where intersections are in aconfiguration deemed likely to cause traffic_ o

pol AT AT 6h #1 OT AET 80 %l CET AAO 1 AU OANOE

islands, or such traffic facilities to provide traffic control and safety.

)T OAOOAAOGETT AAOGEGT OEAIT AA AAOAA i1

Engineering Practice Part ) T OAOOAAQOET 1 O AO ' OAAAG S8
2.3.15 Steep Grades

Where grades exceed 6%, a one coat bitumen seal is to be provided on the
road shoulders. Where shoulders are sealed, edge line markiigyto be
provided.

Where the grade of tke table drain exceeds 6% or scouring is likely, a
concrete lined drain, or kerb and gutter is to be provided.

Where the terrain permits, batters in the region of 1 in 5 are desirable.

Proposed batters of greater slopthan 1 in 5 shall be referred to Cou AET 8 O
Engineer for direction.
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2.3.16 Signposting and Pavement Markings
Signposting and pavement markings in accordance with Australian
Standard AS 1742 0- AT OAl 1T £ 51 E&AI O 40AEEEA #11¢C
provided where required.
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SECTION & MAJORMINOR SYSTEM DRAINAGE

3.1

3.2

INTRODUCTION

c

4AEEO AT AOIi AT O 1 OOI ETAO 0AT OEOE #EO
AOAET ACA AAOECT 8 yO EO ET 11 xA A
intended to be read in conjunction with and as a supplement to the 1987
AAEOGEITT 1T &£ O! OOO0OAI EAT 2AET E£AT T AT A 201
Design Coefficients defined in the Tables and Figures within this Manual

are applicable only to the City of Penrith.

i 6
i

c
>
> H

4EA O- AET O7-ET1 06 AiTAAPO EO AWl DOAA i
O- ET T 06 OUOOAI OAEAOO OiI OEA O1 AAOcOIl 01
| OAOACA 2AAO00O0AT AA )1 OAOOGAT AO AAOGAOI EI
system refers to overland flow paths which are to be designed to convey

major storm flows when the capacity & the minor system is exceeded.

Although the parameters and techniques for Flow Estimation in urban

catchments, as set out in these Guidelines, generally refer to the Rational

Method, it may, depending on catchment characteristics, be more

appropriate to use a Unit Hydrograph or NorLinear Runoff Routing

Model. The advantages and disadvantages of Unit Hydrographs have

AAAIT iTOA EO011TU Agbl AETAA 11 Pb8 qu
Notwithstanding, Urban Hydrograph Models such as ILSAX employ

rigorous, as well ascontemporary techniques for determining catchment

discharge and response and shdd be used where possible.

11 OAZAOAT AAG O O#1 O1 AEI 60 %l CET AAOS
Ol # 1 OEngiRdertn@ Services Manager or his nominated
representative.

11 OAEAOAT ARG O1 AT O%i CeEl AAOGoe OET Ol .
acceptable for Corporate Membership of the Institution of Engineers,
Australia.

111 OAEAOAT AAO O1 Owl CET AAOET ¢ ' OEAAIE
referET ¢ OT 0AT7T OE OBesigt EGdélineg fo© EnfikeleringO

Works for Subdivision and Development§ 8

DESIGN PROCEDURE

Listed below is the suggested proedure for urban stormwater drainage
design. The steps refer to the general order in which a dinage design
proceeds.

1. Determine Design Average Recurrence Intervals

2. Preliminary Layout of Proposed
3. Calculation of Minor System Flows:
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3.2.1

3.3
3.3.1

3.3.2

3.1  Design Rainfall intensities
3.2 Times of Concentration

3.3  Runoff Coefficients

3.4  Subarea Discharge

3.5 Partial Area Considerations

4. Assessment of Major System Flows
5. Design of Pit Inlets
6. Hydraulic Design of Minor System

Persons Qualified

#1 O1 AEI OANOEOAO OEAO $OAET ACA $AOECI
standards by a qualified Civil Engineein accordarce with Section 1.3.2
DESIGN RECURRENCE INTERVALS

Minor System Drainage

Road Drainage (generally longitudinal)

Land Use AR.L

Rural Residential 5 Years

Urban Residential 5 Years

Commercial 20 Years

Industrial 20 Years

Roads Crossings (with unobstructed floodway)

Road Type A.R.I

Local/Collector 10 Years

Sub-Arterial 20 Years

Arterial 100 Years

Major System Drainage

A check is to be undertaken to esure that flows in excess of the minor

OUOOAT AAOGECT 1828)8h EAOA A OAZEA OAOA/
FAEI O T O EO8O AAPAAEOU EO AOAAARAAAAS -
Al 1T £6OCAA xEOE 04001 E $OAET ACAo6s8

Major flows may be carried in the road wlere this does not compromise
the safety of the road. Safg shall be determined by ensuringthe
combination of velocity and flow depth is within the area hatched on the
diagram in Appendix 4. Where major flows do not meet this safety
criteria the minor system must be upgraded to ensure compliance with
the safety criteria.
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3.4

3.5
3.5.1

3.5.2

PRELIMINARY LAYOUT OF PROPOSED MAJOR/MINOR
SYSTEM DRAINAGE

An assessment of theéopography will determine the location of proposed
drainage paths. Once the location of a proposecttwork is defined, trial

pit locations should be determined in accordance with the appropriate
design storm A.R.l. (Section 3.3.1). Generally, pits shall be spaced so that
there is minimal bypass flows in the design storm R.l. The width of flow

in the gutter shall not exceed 2.5 metres and pits shall be spaced no
further apart than 75 metres. Pits at road intersections shall be located so
as to limit flow around the kerb return to a maximum of 20 litres/second.

An approximate procedure for locatingp0 O EO AAOAEI AA ET1 04
o

¢6 ET 012026 jO!'" % onmQgs 1T O OAEA
design and location.

Catchment areas to each pit can then be determined from design contour
information and proposed property boundaries. A site ingection should
always be made to check the contour information and assess the
likelihood of any flow path deviations which may occur as a consequence
of existing or proposed developments. Changes to flow paths can occur as
a result of the construction phae of the subdivision. The impact of these
changes shall be considered at the design stage.

Subarea discharges can be calculated using the procedures detailed in
Section 3.5.4. Major system flow paths shall be defined at this stage and
analysed according to the procedures detailed in Section 3.6.

CALCULATION OF MINOR SYSTEM FLOW
Design Rainfall Intensities

Rainfall intensities adopted for design are those issued by the Bureau of
Meteorology for Penrith, and these shall apply for theRelhrith City Council

area. A copy of the I.LF.D Table and Rainfall Intensities is included in
Appendix 5.

Times of Concentration

Times of concentration for each sultatchment shall b determined using
the Kinematic Wave Equation, as detailed in Techral Note 3 (Page 300)
I £ ®RB8O
t=6.94 (Ln*pe0438 8 + ET Al AOEA 7AO0A %NOAOET I

The Kinematic Wave Equation is very sensitive to slope and the

A
O

Retardance Coefficient O1 ¢ 6 h OEAOA OEAI I A A AOOE

Recommended Retardance Coefficients are listed in Table 1.
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3.5.3

Table 1 Surface Retardance Coefficients (n*)

LAND USE
Road/Paved Areas Only
Normal Residential
Medium Density Residential
Industrial / Commercial
Parkland

Note: Minimum Tc = 6 minutes
Maximum Tc = 20 minutes

n*
0.01
0.08
0.06
0.04
0.15

Where Tc is in excess of 14 minutes, it shall be necessary to

validate the use of such a time in the calculations.

Runoff Coefficients

Runoff AT AEZEZEAEAT 6O O#6 AOA Oi
pt8uv8uv j EEEQ j0ACA omxqQ

Penrith:-

Cy=Fy xCio Where: Go=0.9 x f+0.35 x (& f)

These parameters are defined below:

Cy: Runoffi# T AEEEAEAT O &I O OAAOOOAT AA

Co: 10 year A.R.l. Runoff Coefficient
Fy:  Frequency Factorz see Table 2
F: Fraction Impervious z see Table 3

Runoff coefficients shall be estimated separately for each land use. Table

AA AAOGAOI ET .

I £ 01202068

4 is a quick refeence table giving runoff coefficients in Penrith.

Where an analysis is to proceed which requires the estimation of Initial
and Continuing Loss Rates, these shall be set to ZERO (0). That is, there

shall be no intial and no Continuing Lossncorporated in any analysis.

Table 2 Freguency Factors for Runoff Coefficients

Recurrence Interval

1
2
5

10

20

50

100

Fy
0.80
0.85
0.95
1.00
1.05
1.15
1.20
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Table 3 Fraction Impervious for Runoff Coefficients

Land Use f
Normal Residentialz Lot only 0.75
Normal Residentialz including half road 1.80
Half Width Road Reserve 0.95
Medium Density Residential (Villas, etc) 0.85
Commercial Areas 1.00
Industrial Areas 0.90
Public Recreation Areas 0.50

Table 4 Quick Reference Table
Runoff Coefficients for Penrith

Recurrence Interva |

Land Use 5 10 20 100
Normal Residentialz Lot only 0.72 0.76 0.80 0.92
Normal Residentialz including halfroad 0.75 0.79 0.83 0.95
Half Width Road Reserve 0.83 0.87 092 1.00
Medium Density Residential (Villas, etc) 0.78 0.82 0.86 0.98
Commercial Areas 0.86 090 0.95 1.00
Industrial Areas 0.80 0.85 0.89 1.00
Public Recreation Areas 059 0.63 0.66 0.75

Past experience suggests that major flooding in Penrith occurs when the
catchment is already saturated andhe Loss Rates are negligible.

3.5.4 Sub-Area Discharge

Discharge for each subcatchment may be calculated using the Rational
Method formula:

Q=CxIxA/0.36 (I/s)
O(UAOIT T T CEAAT $AOCECT B3EAAO po j OAA 1| bbb,
format for OEAOA AAlI AOI ACEI T 08 4AAET EAAT . T ¢
details a worked example for these calculations. The following points
shall be noted:

e The rainfall intensity adopted (column 8) is for the total flow time.

e | O#06 OAI OA j AT 1 @dlumn 10)]s cAlduldted@o® A AOAA
each land use type.

e The discharge for the subcatchment (column 13) is calculated by
the#! 60 j Al 1 O0iT pcq AT A | OI OEPI UET ¢ A

O(UAOTTTCEAAT $AOGECT 3EAAO c¢o6 j OAA 1 PP
calculate the flows abng each reach of the pipe system.
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3.5.5 Partial Area Flows

3.6

In urban catchments, it is possible that a greater flow may be obtained by
applying the Rational Method to a lower part of the catchment with a time
of concentration less than the full area tragl time. These partial areas
effects commonly occur when large paved areas are directly connected to
the pipe inlet, and the subcatchment discharge is based on a larger
pervious area. 8nilarly, partial area effects can also occur, where a large
open smce catchment contributes to an urban catchment, with a Time of
Concentration substantially different to the urban catchment.

In areas where this may be critical, such as industrial or high density
residential development, a partial area check, based oninte of
concentration of impervious areas directly connected to the pipe system,
IS necessary.

ASSESSMENT OF MAJOR SYSTEM FLOWS

All urban drainage designs shall incorporate an assessment of major
system flows. The aim of this check is to ensure thatsafe and adequate
OAOAADPA O1 OOA6 EO AAEEAOAA &£ O 1 AOCA

The Rational Method may be used to estimate major system flows for
critical points in the drainage system. An A.R.l. oDQ years shall be used
for this and the difference between theminor system flow and the 100
year A.R.l. flow shall be the basis upon which the major system flow path
shall be designed.

The roads and pathways will generally form the flow path by which the
major system flows are routed, either to the trunk drainage sstem or to a
low point with sufficient hydraulic capacity to capture the flows. Special
consideration needs to be given to trapped low points where the overland
flowpath may divert surcharge into properties. This is especially
important when designing a O$ 1 x 1 E E-tlelsdc orAkérb returns
adjacent to a sag vertical curve. In the latter case consideration shall be
given to grading the kerb return such that water flows around the return
and away before it breaks over the top of kerb at the low point. Tanical

0

¢]

. TO0A 1 | PACAOGOARAQAEEOOA2QARAOET A &I O AAIL

road flows.

If the roadway capacity is inadequate, an estimate shall be made of the
capacity of the pipe system under major flow conditions. Pit capacities
shall be calculaéd using the appropriate blocking factors, and pipe
capacities estimated with trial diameters and head levels no greater than
150mm below the surface levels / invert of kerb (applicable up to the
design A.R.l. for the respective pipeline reach). The comeu program

Il EOOAA 11 DPACA opy T A& 012026 xEII
purpose.
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3.7
3.7.1

3.7.2

The major flows must have an overland flow path such that all habitable

floor levels are a minimum of 0.5m above the 100 yeak.R.l. Top Water

Level. The freeboardd ANOE OAT AT O T Au AA OAOEAA AU #
consideration of the sensitivity of the floodway parameters to the flows.

4 AAET EAAT . TOA ¢ i PACA onmwq ET 0! 20206 £
i AET O OUOOAI &1 x08 I AT DUc ol AOEQN UAOI
preferred format for checking major systems, is included in Appendix 8.

PIT INLET DESIGN
Pit Location

The following criteria governs the location of pits in roadways, for the
minor system design A.R.I.

1. Inlets Pits are to be spaced sthat flow width shall not exceed 80
litres/sec.

2. Velocity and depth shall fall within the hatched area as shown in
Appendix 4.

3. Bypass from any pit on grade is not to exceed 15% of the total flow

at the pit (full capture desirable).

Maximum spacing betweermpits shall not exceed 75m.

Where flows in the gutter exceed 20 |/s andbr are greater than

1m in width, adjacent to the upstream Kerb Return Tangent Point,

it will be necessary to intercept these flows with a Kerb Inlet Pit.

6. The location of gully pits on arves is to be avoided and they are
not to be place in line with the normal passage of pedestrians.

ok

4AAET EAAI .1 0A 1 j PACAontq O!2026 AAOA
gutter and road flows.

Inlet Design

Once the subcatchment flows are known, pitinlets shall be designed in

accordance with the charts contained on the following pages. All new pit

inlets are to be constructed using bicycle safe AT AAA OOAAT j 7A1 Al
similar) type grates which allow access to the pit. On grade, percentage

capture by grates is mainly dependet on lintel size.

#Al AOIl AGET 10 A O OEA AAOECI 1 &£ PEO EI 1A
$AOECT 3EAAO po T &£ 01202 jATTOIT poe OI

Sag pits are to be designed based on a depth of ponding, up to the top of
the kerb. Minimum internal lintel size in a sag pit shall be 2.4m.
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3.8 DRAINAGE PIT DESIGN

3.8.1 General

1. Standard pits shall be provided in drainage lines at all changes in
grade, level or direction and at all pipe junctions;

2. The minimum clearance from the top of the manhole to the design
water level in the pit shall be 150mm;

3. Pipe junctions where the deflection angle of the larger flow is 90°
or more, should be avoided;

4. Grading across pits shall be designed on the following basis:

e No change in direction or pipe diameterz minimum
50mm,;

e Change in direction onlyz minimum 70mm;

e Changes in pipe diameter shall be graded obvert to
obvert;

5. Where the depth of the pit exceed4.2 metres, galvanised bother
approved stepirons are to be provided at a spacing of 300mm to
provide access for inspection and cleaning;

6. Pits shall be constructed of sufficient internal dimensions to avoid

OAEOAOI | OOEET Co6 1 £ PEPAOS

Pit walls are to be a minimum 150mm thickand shall be formed on
both the inside the outside faces.

standard drawings.

10.Where drainage pits exceed 1.5 metres in depth, the pit shall be

constructed of reinforced concrete.

3.8.2 Kerb Inlet Pits

Are to be constructed in accordance with FeOE OE #EOU #1 O
Drawing SD2001.
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3.9
3.9.1

3.9.2

Surface Inlet and Surcharge Pits

—_
>
m
(@]
O
w
O
>
>
h

Are to be constructed in accordance with Penrith Cityt | O
Drawing SD2002

PIPELINE DESIGN
General Requirements

a) Pipelines in roadways shall have a minimum diameter of 375mm.

b) Pipelines should cross roads so as to minimise deflection angles
and pit losses (45° desirable maximum).

c) Drainage shall not be carried a greater distance than 75 metres in
pipelines without adequate inspection manholes.

d) For single cell pipe systems, a downstream pipe of smaller
diameter than the upstream pipe will not be permitted.

e) A desirable minimum grade ofl% for all pipelines is preferred for
self-cleansing under low flow velocities. Flow velocities should
exceed 0.6m/s for self cleansing purposes.

f) The inlet and outlet drains to pipelines shall be carefully designed
so as to avoid either scouring or siltig velocities during storm

flows, and adequate scourPb O OAAOET T OAOEOAAAODT OU
Engineer is to be provided at the outlet of all stormwater lines.

g) Curved pipelines should generally be avoided. Where curved
pipelines are proposed, they are to beinstalled strictly in

AAAT OAAT AA xEOE OEA - AT OEAAOOOAOBO O
h) Pipelines shall not be laid longitudinally within the footway area.

Headwalls

Concrete headwalls are to be provided as indicated on the approved o
Engineering$ OAXET CO 1 O xEAOA AEOAAOAA AU #1 Ol

Concrete headwalls shall be either Precast or constructed-situ.
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3.9.3 Sub-Soil Drainage

Sub-soil drains are to be provided behind all kerbs except where drainage
lines are laid under the kerb and gutter. Susoil drainage lines shall be
graded to suitable outlets such as stormwater pits.

3.10 HYDRAULIC DESIGN

The Hydraulic Grade Line methodshall be usedfor pipeline design. It is
not the purpose of this document to give a detailed explanation of this
method but important points are mentioned below.

4 AAET EAAI T OA w jPACA ocwq T A& Ol 2026
procedures for Hydraulic Grade Line (HGL)alculations. A copy of the
O(UAOAOI EA $AOECT 3EAAOe EO EIT AI OAAA EI
for manual calculations submitted to Council. Computer analyses will be
AAAADPOAA xEAOA BDOEI O ADPDPOI OAI AOT 1 #1
received. The iniial pipe sizing shall be performed on a reach by reach

basis and final HGL checking of the stem shall then be performedfrom

the system outlet working upstream. The Water Levelprovided by the

HGL calculations shall be plotted on the pipelineongitudinal Sections. A

range of system outlet conditions shall be investigated.

3.10.1 Pipe Friction Coefficients

Pipe Mannings ColebrookWhite
Material Ol o OE®d
Concrete 0.012 0.60

FRC 0.010 0.15
UPVC 0.009 0.03

3.10.2 Tailwater Levels

The tailwater to be adopted will depend on the outflow conditions.
Where determination of a tailwater level is in doubt, it will be necessary
Oi Ai 1T £ZEOI OEA OAI OA xEOQOE #1-01 AE1 80 %l C

e For free outfalls, adopt the pipe obvert.

e For discharge into receiving waters, adopt a tailwater
equivalent to the appropriate A.R.I. flood level for the receiving
waters.

e For discharge into existing systems where the hydraulic grade
levels are unknown, calculations will be required on the
downstream system.
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e For discharge into a point designed to surcharge, adopt a
tailwater level equivalent to the height of surcharge.

3.10.3 Inlet Efficiency

An allowance of 150mm is to be adopted below the lowest point of the pit

inlet/kerb invert, to effectively allow such inlets to act efficiently. Where

this cannot be achieved it will be necessary to obtain the concurrence of

#1 O1 AEI 60 %l CET AAO AAEI OA POI AAAAET C8
3.10.4 Pit Loss Factors

Pit loss factors (k) shall be calculated using the Tables from A.R.R.B. SR
34, 1988 (Tables 6.5 and 6.6)Where the pit configuration is not covered

by these tables, the Missouri Charts, Hare Charts or Department of
Housing Charts should be used.

The top pit in the system must have sufficient depth to generate enough
head to charge the pipe. This can be calculated by using an appropriate
pit loss factor (k) which shall not be less than 4.5.

3.11 DRAINAGE EASEMENTS

Where it is intended to create drainage easements for a new road
provided in a subdivision, a notation should ppear on the Engineering
Drawings and subdivision plan creating the easement or easements
pursuant to Section 88B of the Conveyancing Act, 1919 as amended

Where dormwater drainage conveyed ina drainage easement, piped or
otherwise, would discharge onb land other than an existing drainage
easement or public place, it shall be the responsibility of the Applicant to
obtain a drainage easement through such landufficient in dimension to
convey the drainage toan easement natural watercourse or public pace,
and to transfer easement rights therever to Council. The linen plan of
subdivision will not be releaseduntil the above requirements have been
complied with, and all fees and contributions have been paid.

Where a drainage easement lies within a delopment which does not
involve the opening of a new road, the applicant shall transfer to Council
any drainage easement provided in the subdivision and execute a transfer
and grant of easement in favour of Council pursuant to Section 88B of the
Conveyanding Act, 1919 as amended.

Dralnage easements are generally to be piped within the subdivision, if
170 | OEAOXEOA ADDOI OAA AU #1 O AEI 60 %Il C

In parkland, pipes sufficient to carry a 1 in 1 year frequency storm and the
dry weather flow shall be installed plus an open grassed channel to meet
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3.12

additional design requirements. Should the provision of such piping be

AAAT AA AQAAOOEOARAO# 1 @H AIEI 6 A\ A @A iEA TAA
requirements. Additional inlet capacity must be provided at the interface

with road or trunk drainage sufficient to capture flows up to the
downstream design requirements.

Where stormwater is drained through land classified a non-urban, open
grassed channels may be considered.

The applicant will be responsible for stormwater discharge from the
proposed development onto adjoining lands.

Width of Easements

1. Interallotment Drainage z Minimum Width is 1.5 metres;

2. Piped Drainagez Minimum Width is 2.5 metres;

3. Open Channelg Formula = Top width of 100 year design
flow with freeboard + metre;

Pipe Dia. Easement Pipe Dia. Easement
(mm) Width (m) (mm) Width (m)
150 15 825 3.0
225 2.0 900 3.0
300 2.0 1050 3.0
375 2.5 1200 3.5
450 2.5 1350 3.5
525 2.5 1500 3.5
600 2.5 1650 4.0
675 3.0 1800 4.0
750 3.0

Easement Width for twin pipesz 2D + 2.5m
INTERALLOTMENT DRAINAGE SYSTEM

The installation of these pipes is deemed necessary where roofwater and
surface water cannot be discharged directly to the street gutter.
Interallotment drainage systems are intended to collect both roofwater
and surface water.

The minimum size pipe is to be 150mm diameter. Construction is to
include pits at changes in pipe size and atgnificant changes in direction.

Private drainage lines are to be located within an easement a minimum of

1.5 metres wide, granted in favour of the properties served by that line
and, shall be located in the higher rather than the lower property.
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3.13

At the most suitable point in each lot, a junction is to be provided. Prior to
backfilling, the location and depth of the junction is to be recorded and
this information is to be shown on the W.A.E. drawings.

DESIGN PRESENTATION

Generally, drainagedesigns are to be presented in the form shown in
AEAPOAO pt 1T £ 0! 20208

The following data is to be provided in association with a contoured
catchment area plan, the scale of which should not be less than 1:2000:

a)

b)

f)
g9)
h)

)
k)

Catchment areas, paths of overland flowral proposed and exiting
pipe layout, plan with all subareas, drainage lines and manholes
numbered;

Area of catchment sukareas (the area drained by each headwall,
pit or any other pick-up point);

Length, slope and time of overland flow;
Length, slope and time of gutter flow;
Sub-area and critical times of concentration;
Coefficients of runoff;

Rainfall intensities;

Design discharges;

Slope of hydraulic gradients, corresponding velocities and times of
flow;

Hydraulic grade levels at manholes;
Size, length, slope and invert levels of proposed drainage lines;

The accurate position and levels of all services crossed by any
stormwater pipeline;

m) Longitudinal sections for all drainage lines;

n)

0)

Crosssections where necessary;

The minimum habitable floor levels for all lots adjacent to major
stormwater flow paths shall be clearly indicated,;
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Tailwater Levels;
Site contours shall be indicated on the stormwater plan

Open channels shall be detailed with crossections at a maximum
spacing of 20 metres;

Longitudinal sections for all open channels with backwater
profiles.
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APPENDIX 1

ENGINEERING DRAWING
CHECKLIST
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PEMRITH CITY COUNCIL
ENGINEERING DRAWING CHECKLIST

This checilist is to be completed and certified by the Design Engineer

PLANS

North Point on alt plans

Locality sketch

Limit of works

Road Names

Allotment boundaries and numbers

Existing easements - drainage, services, tights-of-carriageway, etc.
Existing services - water, sewer, drainage, etc.

Existing feanires - trees, buildings, dams, road formation, ete.
Existing surface levels and contours

Fill/regrading areas

Finished surface levels and contours

Proposed easernents - drainage, sexvices, rights-of-carriageway, eic
Interailotment drainage lines, ingluding junction locations

All lots drain 1o road or interallotrnent drainage system

Service conduit Iocations

Road centrelines - chainages, bearings, tangent poinis, curve radii, etc.
Road widths - carriageways. footways, etc.

Kerb radii (where not parallel to centreline)

Edge of pavement where no kerb is constructed

Location and details of all traffic management devices, signs,
guideposts, guardrails, road furniture, etc.

" Laocation of conerete footpaths, cycleways, etc,
Location of vehicular crossings, pram ramps, etc.
Changes in pavement construction or type
Origin of levels and location of permanent survey marks
Drawing number and sheet number

.Scale shown on all sheets (including bar scale)

Schedule showing date and pature of aoy amendments
Drawing title
Developers Name

"YES | N/A
YES | NA
YES | N/A
YES | WA
YES | WA
YES | N/A
YES | N/A
YES | NIA
YES | N/A
YES | NIA
YES | WA
¥ES | N/A
YES | N/A
YES | WA
YES | N/A
YES | WA
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A

“YES | WA
YES | N/A
YES | N/A
YES | WA
YES | WA
YES | N/A
YES | WA
VES | N/A
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Consuliants Name and Address

ROADS

Longitudinal sections of all road cen&elines including existing surface
levels, gradings, vertical curves, crests, low points, etc,

Vertical curves provide appropﬁéte stopping sight distance and comfort
Design gradings - within acceptable range

Longitudinal sections of kerb retmwns and cul-de-sacs including
gradings, vertical curves, crests, low points, etc.

Pavement design completed using design traffic loadings nominated by
Council and submitted for approval

Typical cross-sections of all roads including pavement defzils,
crossfalls, kerb and gutter type, etc.

Cross-sections at natural scale showing grades (where these differ from
typical section), extent of batters, ete.

Intersections and cul-de-sacs - contoured

Maich with existing construction

DRAINAGE « Major/Minor

Catchment plans

Hydrological calculations

Hydraulic caleulations .

Pit, pipe and headwall locations shown on plans

Gutter flow does not exceed 80 litres/sec or 2.5m in width
Pit bypass less than 15% of flow

Pit spacing less ihan 75m

Pipe class is appropriate given cover or depth requirements
Pipe grade allows for self-cleansing at low flow-velocities

Longitudinal sections of all pipelines showing pipe grades and classes,
pit names/mumbers and type, hydraulic grade Tine, etc.

Plan and sectional views of all non-standard drainage structures

Downstream owners consent to discharge of stormwater

MISCELLANEQUS
Structural details of retaining walls, ete.

Details, sections of affic management devices

YES | N/A

YES | N/A
YES N/A
YES | N/A
YES N/A
YES | N/A
YES | NA
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/a
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
YES | N/A
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Design satisfies the intent of engieering conditions of the | ¥ES | N/A |
subdivision/development consent issued by Couneil
Design complies with Council’s Design Specifications andfor relevant | YES | N/A
Australizn Standards
Roads and Traffic Anthority approval to works on classified roads YES | N/A
Adjoining owaiers consent to works on property YES | N/A
Soil exosion and sediment control plan YES | N/A
EPA approval of soil crosion and sediment control measures | YES | N/A
(subdivisions of 50 lots or more) i
Traffic management plan YES | N/A ]
a1 PR ORPUI F et errerrremenr—eeiemeneiattraraaereendiaaaeenasaentans
IBITIC M v e ermmsrmrnssnese s cmeneereebebeats bbb e e ba s bds i s e fens ey,
AQATesS. ... Caerie s iremireanasenrereneaanien
NPER-3 Registration mugber (if applicable)...........cov.n. e s s
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APPENDIX 2

SAFETY AUDIT
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PENRITH CITY COUNCEL
SAYETY AUDIT

To be completed and certified by the Design Engineer

1. Influence of Speed

1.1 Has the design speed been selected In keeping with the-terrain or the
importance of the road ? (85th percentile speed)

1.2 Have the design clements been appropriaiely selected to this ruling
speed ? (i.e. braking and sight distance)

1.3 Dees the alignment selected ensure speed consistency ?

2. Cross-sections ang Batters

2.1 Does a clear roadside recovery area exist 7 - If so, is the clear roadside
recovery area adequate for this scheme and design speed ?

2.2 Do the carriageway cross-sections retain contimity 7 (i.e. lane widths,
shoulders, etc)

2.3 Does the pavement drainage avoid the potential for aquaplining ?

2.4 Do the shoulder crossfalls provide proper drainage and are they safe’
for vehicles to traverse'?
2.5 Are batter slopes safe for vehicle runoff/traverse ?

2.6 Are safety batriers provided at embankments.?
2.7 Are safety barriers provided at structures ?

2.8 Are the verges satisfactory ?

2.9 Do side slopes underneath structures provide a suitable clear roadside
recovery area ?
2.10 Does the drainage of all batters and slope benches meet the
spaclﬂcauons i regards pmwdmg the safe traversability and recovery of
vehicles in accident situations i any weather condition 7
2.11 Are mountable kerb types appropriate ? If provided, are they
appropriately located ?
2.12 Do batier slapes within the clear readside recovery area present a
hazard ?
2.13 Are there any immovable objects which may be a po:cnhal hazard
within the clear roadside recovery area ? If so, how can the driver be
protected from such objects ? Can the object be relocated ?
2.14 Is the width of traffic lanes and carriageway suitable in relation to:

- traffic volumes ?

- vehicle dimensions ?

- speed environment ?

- combinations of speed and trafiic volume ?
2,15 Are median widths suitable for road furnishings ?

2.16 Are the shoulder widths suitable to service: -
- statiopary vehicles ?
- deviating vehicles 7
- to improve driver comfort ?
2,17 Are full shoulder widths maintained over bridges or culverts ?

2,18 Is the superelevation consistent with the road environment 7 If so,

have all critexia been met ?
2,19 Is there a need for additional facilities for pedestrians and eyclists ?

YES

NO

MN/A.
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NO

N/A.

3. Horizental Alignment

3.1 Will sight lines along the road and ai junctions be blocked by
abutmenss, parapets, fences, signs , soft landscaping, centeal barriers,
benches, parked/stationary vehicles, stc ?

3.2 Is the horizontal alignment consistent thronghon the works ?

3.3 Are o"rcrtak:ing requirertents satisfactory ?
3.4.Is the transition from old work to the new scheme satisfactory ?

3.5 Does visibilify at locations where access roads, driveways, etc, are
provided, meet the specifications for safety ?
3.6 Axe there any curves with adverse/iadequate crossfall 2

3.7 Has the minimom sight tiangle been provided at the following
locations:

- intersections ?

- ronndabouts ?

~ other ?
3.8 Is widening required on any horizontal curves ? If so, has it besn
provided?
3.9 Do the horizontaf alignments suit the corresponding vertical alignmenis
? (visibility, appearance, comfort)
4. Vertical Alignment

4.1 Do the vertical curves saﬁsfy sight distance requirements 7
4.2 Do the vertical eorves satisfy comfort requirements ?
4.3 Are grades safe ? (i.e. do not exceed the general maximum ?)

44 Are pedestrian crossings located to maximise sight distance |

- Iequirements ? :
‘5. Road Pavement

5.1 Is a high skid resistance pavement tequired to aid the drivability of the
route 7
5.2, Will the texture of the pavement affect day and night visibility ?

5.3 Will areas which might be prome to skidding be treated with
appropriate surface materials ?
5.4 Is an open graded AC required ?

3.5 If a Portland Cement Concrete Pavement is used, will the texture have
any effect on the safety performance of the road pavement ?
d Signs ‘

6.1 Are signs provided in accordance with the relevant guidelines ?
7. Road Markings/Delineators

7.1 Are guide posts required ?

7.2 Are edgelines required 7

7.3 Are barrier Jines required ?

7.4 Will raised reflective pavement markers be required ?

7.5 Are chevrons (painted pavement markings) required ?

Page51 of 82



8. Draimage Structures
8.1 Are hazardous culvert structures protected with a barrier ?

8.2 Are culvert headwalls outside the clear roadside recovery area ? If not,
can fhey be extended or protecied by guardfence ?
8.3 Can roadside kerb inlets be safely traversed by:

- heavy vehicles ? ’

- bicycles ?
8.4 Is width of flow adequate ? Can vehicles safely traverse in emergency
situations ? Does width of flow encroach into travel lanes ?
8.5 Has substantial provision for a major storm been made ?

8.6 Is velocity and depth of flow excessive ?

8.7 Can roadside drains and channels be safely traversed by amy vehicle
which runs off the road ?
8.8 Have wingwalls been designed to match batter slopes ?

8.9 Do major structures cater for prevailing design flooding frequency ?
9. Provision for Statiomary Vehicles

5,1 Have safety considerations been made for broken down vehicles ox
emergency vehicles.? .
9.2 Will parked vehicles reduce sight distance on horizonial curves ?

9.3 Have parking restrictions been considered ?
10. Imtersections/Junctions

10.1 Is sight disiance at the intersection satisfactory ? horizontal and

vertical)
10.2 Is there a high degree of visibility of pedestrians at intersections ?

10.3 Are the approach speeds “safe” ?

10.4 Ts there maximum protection for pedestrians ?

10.5 Have turn movements for legal dimensional vehicles been catered for
b -

10,6 Has landscaping been satisfactorily Jaid out not to interfers with sight
distance ? !
10.7 Aze roadmarkings and delineation safisfactory ?

10.8 Does the geomeiric design of any side roads warn drivers of the
intersection/junction ahead and to reduce speed ?
10.9 Have the following detgils in regard to islands been considered:
- offsets ?
- pedestrian storage ?
- crossings ?
- turning paths ?
- size ?
- type - mountable ?
- barrier ?
10,10 Is signposting provided in accordance with the guidelines ?

MO

N/A.
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N/A,

11. Traffic Conirol Devices/Roundabouts

11.1 Does the vertical alignment provide satisfactory stopping sight
distanee prior to roundabouts or other iraffic control devices ?

11.2 Is the inscribed circle large enough to accommodate the turning
niancenvres of the largest vehicles expected to use the roundabout ? -

11.3 Is the width of the circulating carriageway correct ?

11.4 Are the details regarding the central island satisfactory ?

11.5 Have pedestrian movements been considered at the roundabout to
ensure that visibility is high for approaching vehicles snd that suitable
refuge areas have been provided ?

11.6 Are entry/exit areas and widths suitable ?

11.7 Are the splitter islands adequate in terms of:

- sight distance ?

- length ?

- pedesteians ?
11.8 Is the deflection angle sufficient to reduce speed through the
roundabout ?

F LT« S S PSP EP SR

Name...... i traraearranerannranananaanns Ledritbeesisatsaraasnasnsannse D, vieverieenae

Address....co.ovnviiieninnnnnins

Prratesisiarinanen

NPER-3 Registration number (if applicable).........cooivvveicnionimimsrrecemce e i
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ROAD INVENTORY
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STREET NAME

HENNEERENE

Lo ITO ATmr Zo™T—-OMmowm

ZOo0"-1Oomaw

* CoonCiL DAE. OMLM.

b

SURVEY DATE . / /
INSTALLATION DATE / /
STREET INDEX N %
BLOCK NO. ¥
ROAD HIERARCHY %
"SUBURRB
ORIGIN
FROM
TO0 -
LENGTH (m)
COMMENTS
¢
R
O|DRAIN TYPE BDICVIGIUGLJBKIKIGIPLISETD
S |[STRUCTURE conpiTioN | GDIFR/BD [ %
S
FOOT wotHm | | Bl [ | .
PAVING TYPE NIL/GR/ACICO/BH [conDITioN [GD/FR/BD | #
FOOT WIDTH (m) =
WAY TYPE - |[NIL/GR/GL/CO/BH [conDITioN  IGD/FR/BD |3
KERB HEIGHT (m) [0 [ |
GUTTER TYPE CO1/CO2/CE/AC/BDISA | CONDITION | GD/FR/BD |#
SHOULDER TYPE NIL/AC/BPICOIGL/GR/SLAUS Width (m!l
PARKING LANE  |TYPE NIL/AC/BP/COISL Width (m)
AUXILLARY LANE iTYPE NIL/AC/BP/CO/SL Width {m}
TRAFFIC WAY  ITYPE NIL/AC/ SLf CO/ BP/ GL/US |  Width {m)
MEDIAN TYPE NIL/ACIBPICOIGR | Width (m)
TRAFFIC WAY _|TYPE NIL/AC/ SU/ CO/ BRI GLIUS | Widih (m)
AUXILLARY LANE [TYPE NIL/AG/BP/CO/SL Width (m)
PARKING LANE  [TYPE NIL/AC/BP/CQISL Width (m)
SHOULDER TYPE NIL/AC/BP/COIGLIGR/SLIUS  Width (m)
KERB HEIGHT (m) [0 |2
GUTTER TYPE [CO1/CO2ICETACIBDISA | conDiTioN | GD/FR/BD | #
FOOT - [WIDTH (m) | e | '
WAY TYPE NIL/GR/GL/CO/BR [ conpitioN | GD/FR/BD |#
FOOT WIDTH (m) [ | [ 1
PAVING TYPF NIL/GR/AC/CO/BH [ CONDITION [GDIFRIBD |2
R . ;
I [DRAIN TYPE BD/CVIGIGLIBIKIKIGIPL/SEMD|
G|STRUCTURE ___ |conDiTion | GD/FR/BD |

Prepared 25/5/85
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CODING SHEET FOR ROAD INVENTORY

SMEC PMS
Drain Structure . Shoulder
BD Box Drain AC Asphltic Concrete
cv Converter BP Brick Pavers
Gl Grated Pit/inlet co Concrete
GL -Gravel GL Gravel
JB Junction Box GR Grass
Kl Kerb Inlet SL Seal
KIG Kerb Inlet/Grated uUs Unsealed
PL Pipetine
SE Side Entry Parking Lane
1D Table Drain AC Asphaltic Concrete
BP Brick Pavers
Footpaving Co Concrete
GR Grass GR Grass
GL Gravel
CO Concrete Auxillary Lane
BP Brick Pavers AC  Asphaltic Concrete
BP Brick Pavers
Footway coO Concrete
GR Grass GR Grass
GL Gravel
CO Concrete Traffic Way
BP Brick Pavers AC Asphaltic Concrele
SL Seal
Kerb & Gutter CO Concrete
CO1 Standard K& G Bp Brick Pavers
coz2 Mountable K & G GL © Gravel
CE Concrete Edge us Unsealed
AC Asphaltic Concrete
BD Box Drain Median
SA Stone AC Asphaltic Concrete
BP Brick Pavers
Kerb & Gutter {heights}) Co Concrete
GOt 0.15m - GR Grass
coz2 0.11m
v Prepared 25/5/95
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APPENDIX 4

VELOCITY AND FLOW
DEPTH CRITERIA
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BUREAU OF METEOROLOCY INTENSITY GOEFFIGIENTS FOR

PENRITH
Feriod A B e D E F G
1| s3.238 -0.5793 | -0.0202 | 0.00945 | -0.001209 |-0.0004600 | 0.0000687
2 3.3820 -0,5790 | -0.0208 | 0.00914 | -0.001066 |-0.0004138 | 0.0000814
§ 3.8470 -0.5792 | -0.020¢ | a.0oveo | -p.000288 |-0.0002227 | 0.0600088
1t 3,7766 -0.5793 -0.02582 0.00707 0.000155 | -0,0001137 | -0.0060218
20 3.8242 -0,5758 -0.0260 0.00683 0.000358 | -0.0000630 | -0.0000344
50 40811 -0,5795 -0.0274 0.00530 0.000772 0.0000646 | -0.0000663
100 4,2024 -0,5800 -0.0280 0,00570 0.000542 0,0001046 | -0.0000785
RETURN PERIOD (YEARS)
Time
hr min 1 2 5 10 20 50 100
0 & 88.5 96.0 117.7 134,2 155.8 184.2 206.1
0 7 85.6 84.8 11141 126.6 146.9 173.8 194.5
0 & 62.3 80.6 105.4 1201 138.3 184.9 184.5
a 8 §5.4 76.8 100.5 114.5 132.8 187.1 175.8
0 1o 56.8 73.6 95.1 108.5 127.0 150.2 156.0
0 11 B4.8 70.7 $2.3 1081 121.8 144,1 181.2
0 12 52.8 68.1 88.8 101.1 117.2 138.6 155.0
o 13 50.7 85.7 85.8 075 113.1 183.6 149.4
0 14 49.1 63.5 82.8 24.2 1090.3 129.1 144.4
0 15 A7.5 61,5 80.2 91.2 165.8 125.0 138,7
0 16 48.1 58,7 77.7 88.5 102.6 1212 135.5
0 17 4.8 58.0 75.5 5.0 09.6 117.7 131.6
¢ 18 43,6 56.4 73.4 83.6 96.9 114.4 128.0
Q19 42.4 54,9 71.5 81.4 94.3 111.4 T 1246
0 20 414 53.5 9.7 79.3 892.0 108.5 121.4
22 39.4 51,0 85.4 75.6 §7.6 103.5 1157
24 37.7 48,8 83,6 72.3 83.8 99.0 110.7
0 26 38.2 46.8 61.0 69.4 80.4 85.0 106.2
0 28 34.8 45.0 58.8 ga.7 77.3 $1.3 102.4
0 30 385 43.4 58,5 84,3 74,6 88.0 98.4
0 35 30.8 9.9 52,0 59.2 88,6 81.0 $0.6
0 40 28.8 37.1 48.3 55.0 83.7 75.3 94,2
0 45 26.8 347 45.2 51.5 59.7 70.5 78,8
0 50 26.2 3.7 42.8 8.8 58.2 66.4 74.2
0 85 23.9 30,9 40.3 45,5 53,2 62.9 70.3
1 00 22.7 29,4 38.4 4.7 50,6 59.8 66.8
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RETURN PERIOD (YEARS)

Time
hr min 1 2 5. 10 20 50 100
1 o0 22.7 20.4 38.4 43.7 50.6 59.8 66.8
1 30 17.9 23.2 30.2 24.4 ag.9 47.1 52.6
2 oo 15,1 19.6 25.4 " 28.0 33,8 39.6 44.2
2 30 13.2 17.1 22.2 25.3 29,3 34.5 3s.6
s oo 11.9 15.3 19.9 22 .8 28.2 a0.¢ 3d.s
3 30 10.8 14.0 18.1 20.8 23.8 28.1 3.4
4 00 10.0 12.9 18.7 19.0 22.0 25.9 28.9
4 a0 5.3 12.0 15.8 17.7 20,4 24.1 26.9
5 oo 8.7 11.3 14.8 16.86 19.2 22.8 28.2
5 30 82 10.7 13.8 15.8 18.1 o213 23.8
6 00 7.8 10.1 13.1 14.8 17.2 20.2 22.5
8 o0 6.6 8.5 10.8 12.3 14.1 16.5 18.3
10 00 5.7 7.4 9.5 10.7 12,3 14.4 15.9
12 00 5.1 6.8 8.5 9.5 11.0 12.8 14.2
18 0o 3.8 5.1 8.6 7.5 8.8 10.2 11.4
24 00 3.2 4.2 5.5 5.3 7.3 8.5 5.6
3s oo 2.4 3.2 4.2 4.9 57 5.8 7.6
4z 09 2.0 2.8 3.5 4.0 8.7 5.7 5.4
60 00 1.7 2.2 3.0 3.4 C 4. 4.9 5.5
72 00D 1.4 1.8 2.6 3.0 3.8 4.3 4.8
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- APPENDIX ©

HYDROLOGICAL DESIGN
SHEET 1
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APPENDIX7

HYDROLOGICAL DESIGN
SHEET 2
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PIPED URBAN STORMWATER DRAINAGE HYDROLOGICAL DESIGN SHEET 2

oD e e e Reference: .........
T
4l 12} | 3 l a1 | sl s m J 181 [ 1a] ol 131
FULL AREA PARTIAL AREA

Pipe Time Intansity IC.A = Tima Inzansity ICA = Adapted REMARKS
T, ! thal CilA, t, I ha] Cla Flow
fmmin) {meryni {uish tmink {mm/h} (Lis} Rara
131 x 7 % s}
jeH 181 Graatar
of (5]
& 18]

Besigner: ..., ... .., Date: ............. . Checked:
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APPENDIX 8

'HYDROLOGICAL DESIGN
- SHEET 3
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APPENDIX 8

HYDRAULIC DESIGN
SHEET
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APPENDIX 10

HYDRAULIC CHECKING
'SHEET
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' .

FilFED URBAN

STORMWATER HYDRAULIC CHECKING SHEET

DRAINAGE .

Jab: e . e Cerrearaase e R R T
1t [2| [3l 141 15l 161 m 81 (9 {tal nmn 1 N3 [14]
Pipe | Length | Design Fipe Full ors Pipe HGL Obvast PiL Adspted s

L Flaw- Diae " Pipe W HGL Friction just Leval Prozzyra Koy uis Surlacn
(i} rate melar Velo ] Lavel Loss balaw at Change 2g Fit Level
a Im) -gity {eml {ent siL s Upper Coalfs, {m| Water {m}
(] ¥ AHD ml pit End k* H1 | lecKBL AHD
{mis) [m) af ter k) % Level *
7l& fipe 16l {m)
I8 Im)

* (higher of (9] and {10] + [12]

®
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APPENDIX 11

STANDARD DRAWINGS
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NOTES

1. LONGITUDINAL EDGING IS REQUIRED ON FOOTPATHS. ALL EXPANSION JOINTS SHALL ALSC BE EDGED.
2. THE FOOTPATH SHALL BE FINISHED WITH A BROOM FINISH PERPENDICULAR TO THE DIRECTION OF TRAVEL.
3. FOR MACHINE LAID FOOTPATHS, REFER TO COUNCIL'S CONSTRUCTION SPECIFICATION.

& GUTTER

KERB

VARIABLE 15 0.9
L "~ —BOUNDARY
4% OR
4% 2% VARIABLE
30mm . “\__FOOTPATH 100mm
COMPACTED THICK WITH SL72 MESH
ANVRYN CONCRETE FOOTPATH
GRANULAR
BASE SECTION Pt
™~
™
™
(gl ™~
TOOLED JOINTS
;‘ AT 2m
/ INTERVALS
/ ™~
™~
> |
™~
<C
§ & g
3~
m
/ T
™
™~
£
(o}
10mm FULL DEPTH
T~ MASTIC JOINTS AT
Bm INTERVALS
e ~

PLAN

4. FOR CYCLEWAYS, REFER TO COUNCIL'S CONSTRUCTION SPECIFICATION,

T\

DRAWN:
E. LAWTON

PENRITH

STANDARD FOOTPATH DETAILS PN Ne:

APPROVED:

SD1001
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1000 _1200 1000

MINIMUM RAMP TO BE FLAT
JOINT. SHARP
A= NON-SLIP

TRANSITION —<

TOOLED/MASTIC__| \/

JOINT I

W™ /

1520 MAX.

A~
KERB RAMP PLAN

TOP OF

SHARP
FACE OF
KERB ; TRANSITION! :KERB

KERB RAMP ELEVATION

450 _ 1520 MAX.

1 IN 8 MAXIMUM
GRADE

TOOLED/
MASTIC

TOOLED/MASTIC
JOINT. SHARP
TRANSITION.

150 THICK CONCRETE ON 30
OMPACTED SAND OR

AT 300 SL72 MESH

BENTRYs 40 COVER GRANULAR BASE
SECTION A-A
FOOTPATH NOTES
/_ 1. KERB RAMP DETAILS ARE BASED ON

4000x4000
SPLAY

AS 14281 — "DESIGN FOR ACCESS AND
BOUNDARY MOBILITY".

2. POSITIONS OF RAMPS ARE TO BE
DETERMINED CONSIDERING:
—THE ANTICIPATED MOVEMENT OF
PEDESTRIANS
—LOCATION OF MARKED CROSSINGS
—CONSTRAINTS SUCH AS POLES, GULLY
PITS OR SIGNS

3. CONCRETE TO BE 25MPA (F'c) AT 28
DAYS

.KERB RETURN
RADIUS 7500 (TYP) ™

4. KERB RAMP TO BE DOWELLED INTO
BACK OF KERB

5. ALL DIMENSIONS ARE IN MILLIMETRES
FOOTPATH
................................ 6. SHARP TRANSITIONS ARE CRITICAL IN

GUIDING PEDESTRIANS WITH VISION
IMPAIRMENTS

DRAWN: APPROVED:
E. LAWTON

KERB RAMP DETAILS PLAN No:
PENRITH SD1002
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EXISTING SEALED
REINSTATE DISTURBED PAVEMENT
AREA WITH TOP SOIL COMPACTED BASE o .0
& TURF COURSE LAYER o O 10 vers
COMPACTED
[~ SUB—BASE LAYER i’ﬂ?,? 5
(&
————-—_-—--';_-_—_ . . 3
TYPICAL KERB & GUTTER RECONSTRUCTION
REFER NOTE 6 (PAGE 2)
150 40 /NOMINAL FACE OF KERB
| | STORMWATER y 600
J [\ T ==
] R20 .
2 <, (PAGE 2) S o
— A\R20 300 1N 12
R20 o § )
rL“’n) i 15 - & A %
190 | 450
KERB & GUTTER LOW PROFILE ROLL KERB
190 450
150 _40
- MESH — 40mm
- \ COVER \
\ = R20 . 500 450
ST :
o ) .4(‘ g a4 e .\ Y -
DRIVEWAY LAYBACK —
DRIVEWAY LAYBACK — RESIDENTIAL COMMERCIAL & INDUSTRIAL AND
W TAl
DRAWN: APPROVED:
E. LAWTON STANDARD KERB & GUTTER,
PENRITH LAYBACKS & DISH CROSSING |PLAN No:
' SHEET 1/2 SD1003/1
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450 450

SL82 MESH
40mm COVER
TOP & BOTTOM

40

150
130

RS~ 150

REINFORCED DISH CROSSING

EFER NOTE 8

40
A R20 300 R5~__,60

SIESIESI =1 a -

NOTE 8

KERB EDGING MOUNTABLE KERB

NOTES
1.

2.

1t [RZOS

O
D)

285

30

240

CONCRETE COMPRESSIVE STRENGTH (F'c) AT 28 DAYS, TO BE
25MPa FOR KERB & GUTTER.

ROAD SUB—BASE SHALL BE EXTENDED 300mm BEHIND REAR
OF KERB & GUTTER WITH THE THICKNESS TO BE NOT LESS
THAN THE ROAD PAVEMENT SUB-BASE THICKNESS.

GALVANIZED STEEL OR SIMILAR APPROVED STORMWATER KERB
ADAPTORS THE FULL HEIGHT OF THE KERB SHALL BE USED.
THE KERB OUTLETS ARE TO MATCH THE PROFILE OF THE
KERB.

ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE
STATED.

ALL EXPOSED EDGES TO BE ROUNDED TO 20mm RADIUS.
SPECIFICATIONS FOR RECONSTRUCTION WORKS TO BE
DETERMINED BY COUNCIL'S ENGINEER.

CONDUIT LOCATIONS SHALL BE MARKED ON KERB FACE WITH
AN APPROVED TOOL OR AS OTHERWISE DIRECTED.

EXTENDED BACK / MOWING STRIP TO BE PROVIDED WHERE
DIRECTED BY COUNCIL.

DRAWN:
E. LAWTON

PENRITH

APPROVED:

STANDARD KERB & GUTTER,
LAYBACKS & DISH CROSSING [PLAN No:
SHEET 2/2 SD1003/2
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MINIMUM 2.5m

I | ’/—BOUNDARY

L L

£ L VA B i L L

700mm

CROSSOVER & LAYBACK
DRILLED & DOWELLED

BACK OF KERB

WINGS _\
10mm FULL DEPTH MASTIC JOINT
1

KERB & GUTTER [~——DUMMY JOINT

FACE OF KERB

IN CENTRE

UP OF GUTTER
I 0.7m | MINIMUM 3.0m | 0.7m |
MAXIMUM 6.0m
RESIDENTIAL
VARIABLE BOUNDARY
! ! I/-I L L L L ya ya ya ya L
4 4 4 4 7 r r ’ 4 4 L4
CROSSOVER & LAYBACK
DRILLED & DOWELLED
10mm FULL DEPTH MASTIC JOINT

LAYBACK § BACK OF KERB
[~~——DUMMY JOINT FACE OF KERB

KERB & GUTTER N CENTRE
LIP OF GUTTER

| 0.7m | VARIABLE , 0.7m |
INDUSTRIAL /COMMERCIAL
) . 500
T .
L : 100mm RISE
FROM GUTTER\

| 3000

3800 (TYPICAL)

FOOTWAY CROSSING PROFILE — HIGH & LOW LEVEL

DRAWN:
E. LAWTON

TYPICAL VEHICULAR
PENRITH CROSSOVER

APPROVED:

PLAN No:

SD1004
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