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1.0 Introduction

Taylor Thomson Whitting has been engaged by BVN Architects care of CSU Port Macquarie to provide the
associated civil engineering design and documentation for the proposed works on the Charles Sturt University
(CSU) Port Macquarie Stage 2B Project located in Port Macquarie. This report has been prepared to highlight
the proposed civil engineering works.

1.1 Development Site

The works area is located within the Port Macquarie Hastings Council local government area as shown in
Figure 1.1 in context of the wider CSU Port Macquarie Campus. The works area is located to the south of the
Stage 2A works that are currently being constructed. The works area covers an area of approximately 7,000
m? and is currently largely greenfield. The works area falls from a reduced level (RL) of 9.20 at the north-west
to 4.80 at the south-east of the site.
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Figure 1.1: Works Area Location

1.2 Reference Documents

. Port Macquarie Hastings Council’'s Design Specifications D5 Stormwater Drainage Design and D7
Stormwater Management

= Port Macquarie Hastings Council’'s Development Control Plan 2013 and Local Environmental Plan 2013

= Previous Civil Engineering Reports prepared by TTW for the Masterplan, Stage 1 and Stage 2A of the
Campus

. Stormwater Management Report Associated with 28 Kingfisher Road, Port Macquarie prepared by RHG
Consulting Group dated December 2014

. Pre-DA Meeting Minutes
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The proposed works include (refer to Figure 2.1):

= Construction of a new two storey building;

= Construction of a new road connection out to Major Innes Drive;
= Construction of a new car park; and

" Associated landscaping.

The civil works involved include the installation of a new in-ground pit and pipe system draining to both the
existing basin and a proposed detention basin; the provision of stormwater quality measures; and pavement
works associated with the road connection and car park.
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Figure 2.1: Site Plan prepared by BVN

The proposed stormwater design has been undertaken in accordance with Port Macquarie Hastings Council’s
Development Control Plan, Design Specification (D5 Stormwater Drainage Design and D7 Stormwater
Management).

In accordance with Council’'s Design Specifications, on site detention must be designed to maintain pre-
development flow rates where the pre-development site assumes a greenfield scenario.

Taylor Thomson Whitting (NSW) Pty Ltd
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To meet this requirement, the site is to discharge to a combination of the existing detention basin and a new
detention basin to the south-east of the site. Stormwater from the proposed roof and courtyard of Stage 2B will
be conveyed to the stormwater line currently under construction for the Stage 2A works that drains to the
existing detention basin. Stormwater from the proposed carpark and road network will be conveyed to a
grassed swale leading to the proposed detention basin to the south-east of the site. This grassed swale will
also convey stormwater that was previously bypassing detention from the Stage 2A carpark.

To determine the proposed OSD meets Council’s requirements, catchments were modelled using DRAINS.
The DRAINS model includes the completed Stage 1 works (completed by TTW), the currently being
constructed Stage 2A works (completed by TTW) and the Student Accommodation Site catchment
(parameters provided by RGH Consulting Group). The DRAINS model applies the methodology detailed within
Australian Rainfall and Runoff 2016.

The pre and post development total flow rates have been detailed in Table 3.1 and an extract of the DRAINS
modelling layout showing Stage 2B is shown in Figure 3.1. Note that the post development flow has been
restricted to meet the total pre development flow rates for the four catchments. The post development flow
includes flowrates from bypassing catchments.

Table 3.1: Pre and Post Development Flow Rates

CSU Stage 1 0.509 0.856 1.11
CSu 2A 0.162 0.31 0.424
Pre Stage 2 28 0.113 0.206 0.291
Development
Student 0.513 0.936 1.34
Accommodation
Total 1.297 2.308 3.165
Existing Basin with 2A
and 2B Roof 1.1 1.23 1.28
Post Existing Basin Overflow 0 0.438 1.6
Development Carpark Basin 0.088 0.098 0.101
SILEILS: ol 0 0.078 0.184
Overflow
Total 1.188 1.844 3.165
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Figure 3.1: DRAINS Schematic Extract

4.0 Flood Planning

The proposed Stage 2B works contains areas within the limits of the Probable Maximum Flood (PMF)
according to Flood Planning Maps contained within Council’s Local Environmental Plan (Figure 4.1).
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Figure 4.1: Probable Maximum Flood Extent
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The PMF extent approximately follows the RL 5.2m contour. The building is proposed at a higher level than
RL 5.2m, and therefore not expected to be impacted by the PMF and an evacuation route will be available in
the event of a major storm to the north of the site. The Flood Planning Area follows approximately the 3.2m
contour. While parts of the carpark are proposed to be lower than the PMF, given its use for carparking and
height higher than the Flood Planning Level, it is considered to be appropriate. This is in line with Council’'s
Flood Policy which states that open air carparks have a Flood Planning Level of the 20 year ARI Flood Level.

5.0 Stormwater Quality

Port Macquarie Hastings Council’s water quality requirements are outlined in their Design Specification D7
Stormwater Management. Water quality measures must meet quality targets as detailed within Council’s
Design Specifications (refer to Table 5.1). Stormwater quality measures including a rainwater tank and
bioretention have been designed to ensure pollutant targets are met.

Table 5.1: Council's Stormwater Quality Requirements
Source: Port Macquarie Hastings Council’s Design Specification D7 Stormwater Management)

80% retention of average annual load.

45% retention of average annual load.

45% retention of average annual load.

100% retention of litter greater than 5mm for flows up
to the 3 month ARI peak flow.

100% retention of sediment greater than 0.125mm for
flows up to the 3 month peak ARI flow.

No visible oils for flows up to the 3 month ARI peak
flow.

Stormwater quality measures have been modelled using the Model for Urban Stormwater Improvement
Conceptualisation (MUSIC).

As part of the site will be discharging into the existing basin and bioretention, MUSIC modelling has been
conducted with the Stage 1 and Stage 2A models included. It is noted that the Student Accommodation site
has been treated by a bioretention basin prior to discharge into the OSD and therefore has not been included
within the MUSIC model.

The proposed carpark for Stage 2B will be treated by bioswales located within landscaped areas that will be
collected and discharged to the grassed swale leading to the proposed detention bund to the south-east.

The layout of the MUSIC model and results are shown in Figure 5.1 and Figure 5.2 respectively. While the
bioretention filter media included as part of the Stage 1 and Stage 2A works was designed to provide a
hydraulic conductivity of 180mm/hr, a sensitivity analysis has been modelled with a hydraulic conductivity of
50mm/hr to ensure Council water quality targets are still met. The results of this sensitivity analysis are shown
in Figure 5.3.

Taylor Thomson Whitting (NSW) Pty Ltd
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STAGE 1 Roof Area to Tank [Mixed]

STAGE 1 Rainwater Tank
STAGE 1 Bypass [Mixed]

STAGE 1 Junction

Stage 2 Roof Area to Tank (2,376 sq m) [Mixe-
Rainwater Tank

Stage 1 and Stage 2 Bioretention

Receiving Node
STAGE 2A Carpark and Road (2555 sq m) [Sealedroad]

STAGE 2A Landscaping and Paving (662sq m) [Sealedroad]
STAGE 2A Landscaping and Paving (2717 sq m) [Sealedroad]

@

2B Carpark to Bioswale (4720 sq m) [Sealedroad]

2B Major Innes Dr Cat (723 sq m) [Sealedroad] Swale

2B Carpark Bioswales

Stage 2B

Figure 5.1: MUSIC Modelling Layout

' Treatment Train Effectiveness - Receiving Hode ﬁ
Sources Residual Load % Reduction
Flow (ML/yr) 37.1 35.2 5.1
Total Suspended Solids (kg fyr) 7520 730 90.3
Total Phosphorus (kg/yr) 16.6 8.08 47.6
Total Hitrogen (kg/fyr) 97.8 35.9 63.3
Gross Pollutants (kg/yr) 891 34.5 96.1

S

Figure 5.2: MUSIC Modelling Results
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Treatment Train Effectiveness - Receiving Node &J

Sources Residual Load % Reduction

Flow (ML/yr) 37.1 35.2 5.2
Total Suspended Solids (kg /yr) 7520 1110 85.2
Total Phosphorus (kg/yr) 16.6 8.44 491
Total Nitrogen (kg/yr) 97.8 46.7 52.3
Gross Pollutants (kg/fyr) 891 34.5 96.1

=l sl

Figure 5.3: MUSIC Modelling Results for Sensitivity Analysis

5.1  Stormwater Quality During Construction

During the construction stage of the project, an erosion and sediment control plan is to be implemented to
prevent sediment laden stormwater from flowing into adjoining properties, bushland, roadways or receiving
water bodies. Stormwater controls onsite are detailed in an erosion and sediment control plan which is in
accordance with relevant regulatory authority guidelines including Port Macquarie Hastings Council’s Design
Specification and Landcom NSW’s Managing Urban Stormwater, Soils and Construction (“Blue Book”). Refer
to civil engineering drawings for the proposed concept erosion and sediment control plan.

As part of the masterplan for CSU’s Port Macquarie Campus, future Stage 3 works are likely to include
additional buildings adjacent to the proposed Stage 2B and associated carparking. A drainage stub is provided
within the Stage 2B design to allow for future stormwater connections from the Stage 3 buildings.

The Stage 3 roof and building water quality treatment train is likely to include a rainwater tank and bioswales.
These swales will convey site stormwater to an extension of the proposed Stage 2B detention bund to provide
detention of this roof. Carparking required as part of Stage 3 will be included to the south east of the proposed
Stage 2B carpark. Additional carparking is likely to be treated with bioswales within the central landscaped
areas and a grassed swale into an extension of the proposed Stage 2B bund.

A masterplan sketch detailing the above has been provided in Appendix B. Note that the proposed masterplan
strategy for Stage 3 is subject to future design and calculations dependent on the finalised design. The above
provides a proposal based on current projections.

A pre-lodgement meeting was held on Tuesday 25" June 2019 to discuss the proposal with Port Macquarie
Hastings Council. A number of points were raised in relation to Engineering and Stormwater that have been
addressed during the development of the proposed design.

Taylor Thomson Whitting (NSW) Pty Ltd
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7.1  Sight Distance and Kerb Ramp Location

The location of the kerb ramps is in accordance with Australian Standards 2890 and 1428, Council’s Aus-Spec
Guidelines and relevant Austroads Guides. The kerb ramps direct pedestrians to the opposing ramps and are
located to provide sufficient sight lines of pedestrians by drivers.

For sight lines of pedestrians, the entry sign location is set back from a 3m by 3m splay from the roadway at
the kerb ramp location, allowing for sufficient sight lines in accordance with AS2890.1 Figure 3.3 (which only
requires a 2m by 2.5m splay).

Sight lines of approaching vehicles are in accordance with AS2890.1 Figure 3.2 as there are no permanent
high height obstructions obscuring oncoming vehicles from drivers exiting the site. The entry sign is located
further to the east than the proposed exit and therefore will not provide an obstruction.

7.2  Traffic Manoeuvrability

A swept path analysis has been conducted within the site to confirm compliance with the requested criteria
and with AS2890. The gradient into the site has been developed in accordance with AS2890 as shown on the
long section and scraping analysis detailed in the drawings attached in Appendix A.

7.3  Stormwater Management Plan and Staging

The remainder of this report covers the requested details regarding stormwater management, including how
the proposed design complies with Council’s specifications D5 and D7. A future masterplan has been prepared
indicating how a future Stage 3 development would be managed from a quality and quantity perspective and
is discussed in Section 6.0.

This report provides a summary of the proposed concept civil engineering and stormwater management for
the CSU Port Macquarie Stage 2B development. Stormwater is proposed to comply with Port Macquarie
Hastings Council’s requirements including the provision of onsite stormwater detention via an above ground
basin and utilising the existing basin. Erosion and sediment control measures have been proposed for the site
during construction. Stormwater quality treatment has been proposed for the development in line with Council’s
requirements including bioswales, the existing bioretention and grassed swales. The proposed design has
been developed considering the CSU Port Macquarie Campus as a whole, and also with consideration to
stormwater management of future development within the Campus.

Prepared by Authorised By

TAYLOR THOMSON WHITTING (NSW) PTY LTD TAYLOR THOMSON WHITTING (NSW) PTY LTD

in its capacity as trustee for the in its capacity as trustee for the
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Appendix A
Concept Civil Engineering Drawings
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CHARLES STURT UNIVERSITY

PORT MACQUARIE, STAGE 2B
CONCEPT STORMWATER MANAGEMENT

This drawing is copyright and is the property of TAYLOR THOMSON
WHITTING (NSW) Pty Ltd and must not be used without authorisation.
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PIPE TO EXTEND 50mm MAX.
BEYOND FACE OF ROCKWALL.

(MIN 30mm)

TYPICAL ROCK ENERGY DISSIPATER DETAIL (TYPE 1)

GEOFABRIC BIDUM

A44 OR

PROVIDE STABILISED ROCK OUTFALL ALONG
BANK TO INVERT OF CHANNEL. NOMINAL
ROCK SIZE TO BE CONFIRMED BY
COMPUTATION

NOMINAL BANK ALIGNMENT

EQUIVALENT (500 FABRIC RETURN).

\ PROVIDE STABILISED ROCK QUTFALL

ALONG BANK TO INVERT OF CHANNEL.

SECTION

NOMINAL ROCK SIZE TO BE 1000mm. SCALE 1:50

PROVIDE STABILISED ROCK OUTFALL ALONG
BANK TO INVERT OF CHANNEL. NOMINAL
ROCK SIZE TO BE 1000mm.

SCALE 1:30

x 7

—— EXTEND ROCK PROTECTION ACROSS FULL
WIDTH OF EXISTING CHANNEL.

EXTEND ROCK PROTECTION ACROSS FULL
WIDTH OF EXISTING CHANNEL.

GEOFABRIC BIDUM A44 OR EQUIVALENT (500
FABRIC RETURN).

\/

RS

300

50

DD JQ D Do Pq Do
P PP DY Py Py PP P IPY P DIPY

VEGETATED WITH EFFECTIVE
NUTRIENT REMOVAL PLANTS
CARX APPESA, MELEUCA

500
/4

“4// <
D> D> D> L>
PP PIEPY

S FLTER MEDIA
ST [GAMY SAND TO FAWB GUIDELINES,
1 HYDRAULIC CONDUCTMTY 180mm/hr
| § (PROVIDE TEST RESULTS).
Y TN CONTENT 800mg/Kg.
§ ORTHOPHOSPHATE CONTENT 80mg/Kg.
7 ORGANIC MATTER 3% w/w.
PH 5.5-7.5.
EC <1.2 dS/m.

TRANSITION LAYER
CLEAN WELL GRADED SAND <27% FINES.

MEETS PARTICLE SIZE DISTRIBUTION
BRIDGING CRITERIA (SEE SPECIFICATION)

190, 100

150

100

600 MIN

GEOTEXTILE FILTER FABRIC
(BIDIM A24 OR EQUIVALENT)

DRAINAGE LAYER
2-5mm WASHED SCREENINGS.
MEETS PARTICLE SIZE DISTRIBUTION

BRIDGING CRITERIA (SEE SPECIFICATION)

150 DIA SUBSOIL DRAINAGE
LINE AT 1.0% MIN FALL

BIO-SWALE DETAIL

SCALE 1: 10

— LIGHT DUTY IN LANDSCAPED AND PEDESTRIAN AREAS
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