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STORMWATER CONCEPT PLAN
EASTERN LANDS

ERSKINE PARK

FOR CSR LIMITED

1 INTRODUCTION

Brown Consulting has been commissioned to develop a stormwater concept plan for a
proposed industrial development on CSR’s property located within the Erskine Park
Employment Area, see Figure 1.1. This concept plan covers stormwater quality and quantity
management issues to support the project application for the earthworks, subdivision and
associated infrastructure works to create building pads and to prepare the land for industrial

development.

This report should be read in conjunction with the following reports:

. Brown Consulting (2006). Relocation of South Eastern Creek, CSR Lands Erskine Park, for
CSR Limited. (Report Ne- W03033.12-02E)

J Brown Consulting (2006). South Eastern Creek Realignment — Hydrology and Hydraulics, CSR
Lands Erskine Park, for CSR Limited. (Report No- W03033.12-03E)

These reports have been submitted with the project application.

11 OBJECTIVES

The Stormwater Masterplan for the development has considered the objectives of the
Development Control Plan for the Erskine Park Employment Area. To meet the objectives of
the DCP, the report:

. Describes the operation of the stormwater management for the development.

. Provides a concept sizing for detention basins to reduce the developed peak flows off the
proposed development site to ensure no increase in the flows downstream of the
development.

J Provides a conceptual stormwater management system that will reduce the post-
developed pollutant loads to meet the requirements of the DCP for the area.

. Describes the management of major and minor overland flows from the development.

WO03033.12-04C Page
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. Provides a concept sediment and erosion control plan for the bulk earthworks.
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Figure 1.1 Locality Plan (Source: UBD 2004)

1.2 DESCRIPTION OF STUDY AREA

The land to which the applications relate is located off Lenore Lane at Erskine Park, within the
Penrith local government area. The site is located in the plan of the proposed subdivision of Lot
5 in DP 1090772, see Appendix A. Lot 5 is part of an approved subdivision of the above lots

into 3 lots, a residual lot and public road.

The proposed development is generally located within the central and eastern portions of
proposed Lot 5. The works will occupy an area of approximately 37.6 Ha. The associated
creekworks spread onto the adjoining Crown road reserve to the south of the site and occupy

an area of 1.1 Ha.

1.3 PREVIOUS STUDIES

The following studies have been undertaken for the site and adjoining properties. These

studies have been reviewed as part of the preparation of this Plan.

J Boyden & Partners (1999). Review of Stormwater Drainage & Water Management Systems
Erskine Park Employment Area, for Penrith City Council.

. Robinson GRC Consulting (2001).  Erskine Park Industrial Subdivision Drainage
Requirements, for CSR Limited.
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. Buckton Lysenko (2002). Stormwater Management Plan Comprising Creek Realignment
Proposal for the Stramit Warehouse and Office Development at Corner Erskine Park Road and
Mamre Road, Erskine Park, for McRoss Developments Pty Ltd.

J Buckton Lysenko (2003). Flood Study for Watercourse “A” for Industrial Development at
Corner Erskine Park Road and Mamre Road, Erskine Park Incorporating Bridge Structure, for
Walker Corporation.

. WP Brown & Partners (2004). Stormwater Masterplan, for CSR Limited.

. Brown Consulting (2004). Concept Stormwater Management Plan, Proposed Industrial
Development Lot 93 Lenore Lane, Erskine Park, for CSR Limited.

. Brown Consulting (2005). Concept Stormwater Management Plan, Proposed Warehouse and
Distribution Facility, Erskine Park, for Walker Corporation.

. Brown Consulting (2005). Stormwater Concept Plan, Proposed Woolworths Distribution
Centre, CSR Lands Erskine Park, for Australand.

2 MANAGEMENT OF MINOR AND MAJOR FLOWS

The concept stormwater management plan is shown in the drawings in Appendix A. The site
has been divided into 6 main sub-catchments and the management of the discharges varies
between sub-catchments. The sub catchments generally refer to the proposed building pads
and for the drainage of the public roads, which has been kept separate.

Council’s DCP for the area allows for the discharge of the water collected from the roof to be
discharged from the site to the creeks without treatment. As a result, it is proposed that two
separate detention systems will be provided. The first system is for the roof areas of the

buildings and the second for the remainder of the site.

The runoff from the site will be discharged to the creek systems northern and southern
boundaries of the site The peak flow discharged from the site does not exceed the existing rate

from the site as detailed in Section 3.

2.1 MINOR FLOW MANAGEMENT

Runoff from the development area for storms up to the 20 year ARI will be collected by the

following systems:

J For the car and truck parking/ manoeuvring areas, a combination pit and pipe and swale
system discharging to bioretention basins.

. The roof water will be directed to a detention basin at the western side of the site.

WO03033.12-04C Page 3



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

The runoff from the site will be discharged to the creek systems northern and southern

boundaries of the site.

Details of the drainage systems are shown in Appendix A.

2.2 MAJOR FLOW MANAGEMENT

Major flows are considered those flows in excess of the 20 year ARI peak flow. Such flows from
the parking and manoeuvring areas will be directed by pipe and overland using the internal
access-ways and swales (where appropriate). From here the flows are conveyed to the
bioretention basins, where detention is provided to reduce the peak flows to pre development

levels.

Stormwater flows from the roof areas will be directed to the detention basin within the site. The
downpipes and drainage network for this system need to be sized to convey the 100 year ARI

flows to the basin.

It is proposed to provide an overland flowpath for the upper part of site along the northern
boundary of the site. This system will consist of a swale to convey flows up to the 100 year ARI
to the creek system and will cater for pads 8 and 9.

It is proposed to provide a reconstructed creek system for the part of the site (pads 4, 5 and 7

and the road drainage) draining to the southern boundary of the site. This is covered in detail

in the report Relocation of South Eastern Creek, Erskine Park by Brown Consulting.

3 CONCEPT DETENTION BASIN DESIGN

3.1 PADS 4,5,7,8&9

3.1.1 Pre-Developed Flows

The predeveloped site flows for each of the pads has been determined using the DRAINS
computer package with the RAFTS hydrology. The results of the pre-development analysis are
attached in Appendix B.

Table 3.1 below summarises the pre development catchment characteristics adopted to

determine the flows.

WO03033.12-04C Page 4
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Table 3.1: Pre Development Catchment Characteristics

Variable Pre Developed Flow (m3/s)

4 5 7 8 9
Area (ha) 7.31 10.3 5.5 2.8 4.5
Slope (%) 5 3.3 2.8 51 4.8
% Imp 5 5 5 5 5
Manning ‘n’ 0.035 0.035 0.035 0.035 0.035

Table 3.2 below summarises the peak flows of each block for the pre development scenario.

Table 3.2: Pre Development Peak Flows

ARI Pre Developed Flow (m3/s)
Years 4 5 7 8 9
5 0.805 1.68 0.78 0.57 0.835
20 1.18 2.42 1.1 0.811 1.19
100 1.79 3.43 1.65 1.07 1.61

3.1.2 Post-Developed Flows

For the post developed scenario the same pad area adopted for the pre developed flows was
adopted, however the fraction impervious was increased to 90% impervious as per Table 4 of
the “Penrith City Council Guidelines for Engineering Works for Subdivision and
Developments.” The slope was also reduced to 1% as this is the estimated finished grade on all

pipes and surfaces for the post development scenario.

Table 3.3 below summarises the peak flow of the site for the post-developed scenario. The
results of the DRAINS run have been attached in Appendix C.

Table 3.3: Post Development Peak Flows

ARI Post Developed Flow (m3s)
Years 4 5 7 8 9
5 247 3.48 1.86 0.95 1.54
20 3.28 4.62 2.46 1.26 2.03
100 4.01 5.65 3.03 1.56 251

As the post development peak flows exceed the pre developed flows On-Site Stormwater
Detention (OSD) will need to be provided.

WO03033.12-04C Page 5
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3.1.3 Post-Developed Flows With Basins

The proposed OSD has been designed to limit the post developed flows to the predevelopment

flows summarised in Table 3.1.

The proposed basin are to be a combination of Stormwater quality treatment and OSD, thus the

base area of the basins was determined to satisfy the water quality objectives outlined in Section

2 of this report.

Table 3.4 below summarises the design characteristics adopted for each of the basins. The
DRAINS results for these basins are attached in Appendix D, and the peak flows for the 5, 20,
and 100 year ARI are summarised in Table 3.5.

Table 3.5: Basin Characteristics

Variable Pad
4 5 7 8 9
Base RL 47.60 51.00 58.80 56.00 54.00
WQ TWL 48.50 51.75 59.60 56.90 54.75
Q100 TWL 49.86 52.78 60.5 57.47 55.46
Low Level Outlet RL 48.50 51.75 59.60 56.90 54.75
Diamater 500 750 525 2 x 300 525
High Level outlet RL 49.50 52.45 60.25 57.30 55.25
Width 2.0 3.0 3.0 3.0 3.0
Base Area (m?) 546 1024 520 169 441

Table 3.6 demonstrates that the proposed OSD basins will satisfactorily reduce the post

developed flows to the pre developed flows.

Table 3.6: Post Development Peak Flows With OSD

ARI Post Developed Flow With OSD (m3/s)
Years 4 5 7 8 9
5 0.794 1.59 0.807 0.558 0.776
20 0.858 1.72 0.867 0.592 0.827
100 1.632 2.784 1.534 0.977 1.357

W03033.12-04C
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3.2 PUBLIC ROADS

3.2.1 Drainage Design
The road pavement stormwater drainage system (Minor drainage system) has been designed to
cater for the 20 year ARI storm event as required by Penrith City Council’s Guidelines For

Engineering Works For Subdivisions and Developments.

It is proposed that an overland flowpath will be create within pad 5a to convey the 100 year
safely to the discharge to the creek.

The DRAINS results for the drainage network have been attached in Appendix E.
3.2.2 Water Quality Basin Outlet Design
The basin has been designed to store the 6 month ARI storm event and drain this via a subsoil

drainage system. All flows which exceed the 6 month ARI will still be directed to the water
quality pond and detention is provided for storms up to the 100 year ARI storm event.

4 STORMWATER TREATMENT

4.1 STORMWATER QUALITY OBJECTIVES
The stormwater treatment objectives for the proposed bio-filtration basin have been adopted
from the “Erskine Park Employment Area” DCP. The identified pollutant removal efficiencies

from this document are summarised below in Table 4.1.

Table 4.1: Pollutant Removal Objectives

Nutrient Pollutant Removal Criteria
(%0)

Total Phosphorous 45

Total Nitrogen 45

Total Suspended Solids 80

WO03033.12-04C Page 7
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4.2 PRE AND POST DEVELOPED WATER QUALITY

To scope the impact of the proposed development on the downstream waters, a Level 1
modelling approach is adequate to estimate pollutant loads for this purpose. This approach
estimates annual pollutant loads by using event mean concentrations (EMC) and annual runoff
estimates, derived from a volumetric runoff coefficient applied to annual rainfall over the site

area.

Pollutant loads can be estimated from the formulae L = P.C,.C.A as used in Annexure A of the
EPA (1997a), where:

L = average annual pollutant load (kg/y)

P = average annual rainfall (mm)

C, = volumetric runoff coefficient

A = catchment area (km?)

C =EMC value

The DCP for the area has determined the EMC values for various land uses, as shown in
Table 4.2.

Table 4.2 DCP EMC Values

Land use Runoff Mean EMC (kg/ha/y)
Coeff TSS TP TN
Natural 0.15 15 0.03 0.54
Pre-Development 0.20 90 0.16 1.26
Residential 0.35 500 0.80 4.80
Commercial 0.50 900 1.60 8.10
Industrial 0.52 950 1.70 9.50

4.3 STORMWATER TREATMENT STRATEGY

The stormwater treatment strategy for the site includes; filter strips, biofiltration basins, litter
pits and swales. In addition, stormwater reuse will be undertaken to reduce potable water
demand. This will take the form of rainwater tanks that will be allocated to the site for potential

use for irrigation, toilet flushing and other non-potable uses, possibly such as truck washing.

The water from the roof areas of the site are directed to separate basins from the water quality

basins.

WO03033.12-04C Page 8
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4.4 PADS 4,5,7,8&9

The estimated pre and post development pollutant loads have been estimated for the Roads and

are shown in Table 4.3.

Table 4.3: Pre & Post Development Pollutant Loads

Pad Loads (kg/y)
TSS TP TN
Pre-Development

Pad 4 1406 2.50 19.69
Pad 5 1950 3.47 27.31
Pad 7 771.1 1.37 10.80
Pad 8 499.0 0.89 6.99
Pad 9 786.2 1.40 11.00

Post Development

Pad 4 66792 119.5 669.0
Pad 5 92647 165.8 92.5
Pad 7 36628 65.6 366.3
Pad 8 23700 424 237.0
Pad 9 37346 66.8 373.5

Table 4.3 shows a substantive increase in pollutant loads. Details of the water quality

calculation are given in Appendix F.
4.4.1 Conceptual Basin Sizing
As mentioned previously the proposed basin has been designed using the methodology
outlined in the “Water Sensitive Urban Design - Technical Guidelines for Western Sydney”.
The design calculations have been attached in Appendix G and a summary of the designed

basin is summarised below in Table 4.4.

Table 4.4: Bio-Filtration Basin Details

Parameter Pad 4 Pad 5 Pad 7 Pad 8 Pad 9
Basin Base Area (m?) 546 1024 520 169 441
Bio-filter Area (m?2) 443 626 290 170 293
Depth of Ponding (m) 0.9 0.75 0.8 0.9 0.75
Volume 6 month ARI (m3) 709 1001 532 272 440
Peak Flow 6 month ARI(m3/s) 1.03 1.46 0.777 0.4 0.642
Filter Depth (m) 0.6 0.6 0.6 0.6 0.6

WO03033.12-04C Page 9
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4.5 PUBLIC ROADS

The proposed basin has been designed using the methodology outlined in the “Water Sensitive
Urban Design - Technical Guidelines for Western Sydney”. The design calculations have been
attached in Appendix H and a summary of the designed basin is summarised below in Table
4.5.

The basin has also been designed to provide an emergency spill control basin with a capacity of
60,000L capacity.

Table 4.5: Bio-Filtration Basin Details

Parameter Value
Basin Base Area (m?) 360
Bio-filter Area (m2) 217
Depth of Ponding (m) 0.75
Volume 6 month ARI (m3) 351
Peak Flow 6 month ARI(m3/s) 0.21
Peak Flow 100 Year ARI (m3/s) 1.274
Volume of Filtration Basin (m3) 504
Filter Depth (m) 0.6

4.5.1 MUSIC Modelling

The basin designed in Section 2.3 has then been run through the MUSIC program to assess
whether the design will meet the requirements spelled out in the “Erskine Park Employment
Area - Development Control Plan”. The input data and results of this model have been

attached in Appendix I, and the results are summarised below in Table 4.6.

Table 4.6: Bio-filter Pollutant Removal Efficiency

Polluant Pollutant Removal
TSS 89.1
TP 75.9
TN 60.4

Table 4.7 below compares the Post developed annual pollutant loads with the pre developed
pollutant loads calculated in the MUSIC model.
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Table 4.7: Comparison of Pre developed and treated post developed pollutant
Loads From the MUSIC Model

Site Loads (kg/y)
TSS TP TN
Pre-Development 1550 4.86 34.7
Post Development 68 1.17 13.7

Table 4.6 and Table 4.7 above demonstrates that the treatment train designed will adequately,

meet the requirements of the Erskine Park Employment Area DCP, and reduce the post

developed pollutant loads to pre development levels.

5

SOIL & WATER MANAGEMENT DURING CONSTRUCTION

Sedimentation and erosion controls will be constructed prior to commencement of any work to

minimise the discharge of sediment from the site. The controls will be designed and installed in

accordance with the requirements of the NSW Department of Housing ‘Soils & Construction’

manual.

5.1

TEMPORARY SEDIMENT & EROSION CONTROLS

The engineering bulk earthworks drawings show the concept sediment and erosion control

plan for the development.

A single all weather access way at the front of the property consisting of 50-75mm
aggregate or similar material at a minimum thickness of 150mm, laid over geo-fabric and
constructed prior to commencement of works.

A shaker pad will be used at the entrance to the site to remove clay from vehicles leaving
the site so as to maintain public roads in a clean condition.

This sediment control basin should be located where the proposed water quality basin is
to be constructed immediately to the west of the site. Once the majority of the site has
been constructed the basin should then be converted to its ultimate use as a water quality
control basin.

Disturbed areas will be rehabilitated with indigenous plant species, landscaped and
treated by approved methods of erosion mitigation such as mulching, revegetation with
native grasses or other suitable stabilising processes within fifteen days of the completion
of works.

All runoff and erosion controls will be installed before any works are carried out at the

site.

W03033.12-04C
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. Upslope clean surface runoff will be diverted via diversion drains and sediment fencing
around the disturbed areas.

. Installing SoilLocker at the down-slope of the disturbed areas to capture sediment and
debris escaping from the site.

. SoilLocker shall be installed on the boundary of the creek buffer area.

J Topsoil stockpiling stripped from the construction site shall be diverted away from
drainage lines, stormwater inlets and be suitably covered by impervious membrane
material and screened by sediment fencing.

. Sediment end erosion controls shall be inspected weekly or after each storm event for
litter, sediment, and organic waste accumulation. All sediment/debris shall be removed

within two (2) working days.

5.2 SEDIMENT BASIN CONCEPT DESIGN

The sediment basin has been design to capture the first 25mm runoff from the 75th percentile, 5-
day rainfall event, as per the NSW Department of Housing Guidelines. An additional 50%

capacity has been provided for storage of sediment.
The concept design is based on the equation: V =10.Cy. A Rsday 75th% ile

As recommended by the NSW Department of Housing (1998), a volumetric runoff coefficient (Cy)
of 0.5 has been adopted for the construction phase. The outlet to each of the basins will be a

slow control discharge. A spillway will be incorporated into the basin design for an overflow.

5.3 SEDIMENT BASIN FLOCCULATION & DISCHARGE WATER QUALITY
CRITERIA

Runoff captured in the sediment basin will be treated with an approved flocculating agent
before discharging water, as the catchment contains soils that are classified as fine dispersible,
which do not readily settle from suspension. The flocculation should ensure that discharges
contain no more than 50 mg/L of suspended solids or 30 NTU before being discharged.
Furthermore, dewatering should preferably be over existing stable, grassed areas and not

directly into the creek.
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6 CONCLUSION

This Stormwater Concept Plan describes the management of stormwater within the proposed
pads and public roads within the site. The report sets out the basic stormwater parameters that

need to be met by the future development of the pads.

The proposal satisfies the requirements for stormwater quality and quantity control identified

by Council.

WO03033.12-04C Page 13



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

7 REFERENCES

Boyden & Partners (1999). Review of Stormwater Drainage & Water Management Systems Erskine Park
Employment Area.

Brown Consulting (NSW) (2004). Concept Stormwater Management Plan, Proposed Industrial Subdivision Lot

93 Lenore Lane, Erskine Park.

Brown Consulting (NSW) (2005). Stormwater Concept Plan, Proposed Woolworths Distribution Centre, CSR
Lands Erskine Park.

Buckton Lysenko (2002). Stormwater Management Plan Comprising Creek Realignment Proposal for the
Stramit Warehouse and Office Development at Corner Erskine Park Road and Mamre Road, Erskine Park.

Buckton Lysenko (2003). Flood Study for Watercourse “A” for Industrial Development at Corner Erskine Park
Road and Mamre Road, Erskine Park Incorporating Bridge Structure.

Department of Housing (1998). Managing Urban Stormwater: Soils and Construction.

Duncan H.P. (1999). Urban Stormwater Quality: A Statistical Overview, CRC for Catchment Hydrology.
Engineers Australia (2003). Australian Runoff Quality (Draft).

Melbourne Water (2004). WSUD Engineering Procedures: Stormwater.

NSW EPA (1997a). Managing Urban Stormwater: Council Handbook — Draft.

NSW EPA (1997b). Managing Urban Stormwater: Treatment Techniques.

Penrith City Council (2003). Erskine Park Employment Area Development Control Plan

Penrith City Council (1997) Guidelines for Engineering Works For Subdivisions and Developments
Robinson GRC Consulting (2001). Erskine Park Industrial Subdivision Drainage Requirements.

UBD 2004, UBD Australian Cities 2004 on Disk

Upper Parramatta River Catchment Trust (2004). Water Sensitive Urban Design Technical Guidelines for
Western Sydney.

WP Brown & Partners (2004). Stormwater Masterplan, Proposed Industrial Subdivision Mamre Road and
Lenore Lane, Erskine Park.

WO03033.12-04C Page 14



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

8 APPENDICES

Appendix A Drawings

Appendix B Pre Development Flows Pads 4 -9

Appendix C Post Development Flows Pads 4 -9

Appendix D Post Development Flows with Detention Pads 4 -9
Appendix E Flows Results Public Roads

Appendix F Water Quality Results Pads 4 -9

Appendix G Basin Concept Design Pads 4 -9

Appendix H Basin Concept Design Water Quality

Appendix I Water Quality Results

WO03033.12-04C Page 15



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

WO03033.12-04C Page 16



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

APPENDIX A

DRAWINGS

W03033.12-04C



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

W03033.12-04C



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

APPENDIX B

Pre Development Flows Pads 4 -9

W03033.12-04C



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

W03033.12-04C



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

PREDEVELOPMENT DRAINS MODEL

100 YEAR ARI RESULTS

W03033.12-04



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

20 YEAR ARI RESULTS

W03033.12-04



T abed

Bunnsuo) umoig

pi Baly S/d pag ajes dagajes ydaq ajes $S01D JIETY 1S81) [nds [anel L 0] woi4 auwreN
S1IV130 31N0Y MOTHHIAO
(w) u 1) (1) () (%) () (W) ()
pajooy pda@  Buuue adojs "gy 8dolS 'g 1 IpIM dseq adois IS/ SN wybuen adAL oL wo. aweN
STIV13a TINNVHO
a (W) (W) A8|3 (W) (w) (w) Asp3 (W) (w) (w) Aop3 (W)
N9 SjoybleH  wonog 6yo sjoybieH  wonog Byp sjoybieH  wonog 6yo adid

S3dld ONISSOHD S3JIAYTS 10 ST1IV13d

(w) (W) (i) (i) (%) (W) () (W)
14 byo  Byo woi4Byy sadid oN  siadid  ybnoy al elg adAL ados  7Is/@ WS/N  ybus 0l woi{  aweN
S1Iv13d 3did
S1dvdd3 67 S T€L ¥ ped Pedd
Sldvdd3 €€ ] ¥6¢€°0T Gped Gpedo
Sldvd d3 8'v ] Y0ES'Y 6Ped 6PedO
Sldvd d3 8¢ ] or8Y'S LPed L Ped D
S1dvdd3 TS S T0T8°¢C gled 8 pedo
[9POIA valy ealy 3poN
[eaibojoipAH snoiniaduj [e101 od aweN
S1IvV13d INJWHOLVYI-9NS
prBusTisaly 1Y IsaID a3H A x adALud Awequd yenuey (wwelq Y 3dAL 19O N9) JoA WUl dwinjoA AB[3  BweN
S1IvV.13d NISvd NOILN313d
¢LYTESLC 9819929  8'9/896¢ 0 SPON ¥ ped
LV¥T1ESLC 8¥GG¢9  8'9€096¢ 0 9PON  ¢19inO
v 1ESLe L1¥8529  T'91096¢ 0 SPON S ped
EVVTESLL 0849929 9'66096¢ 0 SPON 6 ped
8EVTESLC 1909629 6'65T96¢ 0 9PON 1BINO
TEVTESLC ¢¥096¢29  L'0¢196¢ 0 SPON LPed
0ErTESLC 94809929 8'GT¢96¢ 0 SPON 8ped
(S/wna) ny "Jao) (wna)
$S07%20US ] lojoe4 mopul (w) pdeg  (w)AgF  obueyd  swinjop
[In4 Ued pl umop-ljog A x  Bunoolg aseg puod Xxel\  9Jelung ainssald  bBuipuod 3z1S Ajiwre4 adAL aweN
6 UOISIBA S1Iv13d 3dON / Lid

V.1vad 1NdNI LNIINdO13AIdTHd



Z abed

Iry1ESLe
Syy1ESLC
YEVTEGLL
6EVTESLL

o O O o

%
Bunnquiuo)

~—

90
90
90
90

S0°0
S0°0
S0°0
S0°0

(%) (99sjwrbs)

ado|s

(w)

0
0
0
0

(w)

AX@ JI01S Joulpy 101S Jofely
VY1Vvd 1NdNI LINIGWNdOT1aAIA3Tdd

ssn Awwng
1sn Awwng
ssn Awwng
1sn Awwng

UoAS O Paod

(W)
yibus

(w)

[ona]

¢0
¢0
¢0
¢0

i
awi]

BunNsuo) umoig

¢ 19\ino
G ped
8ped
18I0

S ped
6 Ped
Lped
8ped

G pedd
6Ped 4
Lped d
8 Pedd



1 abed

T 8U0Z ‘Y/Ww €'t abesane ‘Wio)s sinoy Z ‘1eak 00T YYY Sv'T
T 8U0Z ‘Y/ww £G abesaAe ‘Wiols Sinoy §'T “1eak 00T ¥V 80'T
T 8U0Z ‘Y/Ww €'t abesaAe ‘Wiols Sinoy Z ‘1eak 00T 4YY 80'T
T 8U0Z ‘YW €'t abesaAe ‘Wio)s Sinoy Z ‘1eak 00T ¥YY 22T
wI0iS 01 ang

Bunnsuo) umolg

% (wrno) (wrn) (wrng)
aoualayiqyo abeiols  moNO Moyl 3pON
T 8U0Z ‘yjww gy abesane ‘wuois sinoy g ‘1eak 00T YUY 10} XOFHD ALINNILNOD

[9AST YBIH [9A87 MO [e101
OxeWw  OxeW  OXepN  [OAXeN M Xeiy aureN
ST1IV.L3a NISvd NOILN3L3A

89°LE ¥C0 89T°0 G991 1661 166t G ped 4
TATA 110 90T'0 G991 €191 €191 6Ped 4
9'ac ¢1o L0T°0 G991 9T 9T Lped 4
G6'6¢ 910 €10 G991 L19¢C L19°¢ 8 Ped 4
AXEN YIPIM XEN  AXQ XeN axen  Oajes s/alxen s/n o xen SWweN
S1v13d 31N0d MO1443A0
(w) 19H (W) (sw)  (swrno)
wlois 01 ang Xe wmmEm:O N\ XeN O Xe\ oWeN
STIV.13d T3INNVYHO

W)19H (W)dH  (Sw)  (spwrnd)
wiolsorend  S/AXeW  SNXeW  AXeW  OXe  Swen

S1Iv.13d 3did
T 8U0Z ‘yjww gy abesane ‘wuos sinoy g ‘1eak 00T HPdY ¥6.°T vpedd
T 8U0Z ‘y/wwl gy abesane ‘wuos sinoy g ‘1eak 00T YUY 82F'€ Gpedd
T 8U07 ‘yjwwi gG abeiane ‘wiols sinoy §'T ‘1eak 00T YPdY €19°T 6Pedd
T 8U0Z ‘Yjwiw £y abelane ‘wiols sinoy g ‘reak 00T ¥BHY S9'T /L ped D
T 8U0Z ‘yjwwi gG sbeIane ‘wiols sinoy §'T ‘1eak 00T YPdY 990°T 8 Pedd
(sjwrna)
Moj4
wi0ls 01 ang Xe aweN

STv.L3d LINJWHOLYO-ans

(w) (wna)  (sywrna)

(sjwna) preogaald  aWN|OA JIALIY MO|H
JUleNSUOD)  MOJLBAD UIN puod Xe Jeuns xep  19H Xei alweN
L UOISIBA S1Iv13d 3AON/ Lid

S1TNS3Y 1dV dV3A 00T LNIINJOT13IAIATHd



Z abed Bunnsuo) umolg

0 0 69'T8CS  69'T8ES ¥ Ped
0 0 16'0€0TT T6°0€0TT ¢ 1\In0
0 0 L6'TE0TT L6'TEOTT G Ped
0 0 v2'99EE  ¥C99€EE 6 Ped
0 0 €8'er1t9  €8'6¥19 1BANO
0 0 €9'T90r  €9'T90V Lped
0 0 T9°06T9  T9°09T9 8ped

S1TNS3Y 1dV dV3A 00T LNIINJOT13IAIATHd



1 abed

T 8U0Z ‘UjWi 9°SE abrlane ‘Wiols SINoY Z ‘1eak 0z ¥9uY S'T

T 8U0Z ‘U/Wi 9°cE abelane ‘Wiols sinoy Z ‘1eak 0z ¥9uv T

T 8UO0Z ‘Ujwi 9°SE abrlane ‘Wil Sinoy Z ‘1eak 0z ¥9uY T0°T

T 8UO0Z ‘UjWil 9°SE abrlane ‘Wil Sinoy Z ‘1eak 0z YsuY #1°T
wio1s 01 ang

Bunnsuo) umolg

% (wrno) (wrn) (wrng)
aoualayiqyo abeiols  moNO Moyl 3pON
T 8U07 ‘y/wwl 9'¢¢ abesane ‘wiols sinoy g ‘1eak 0z Y9dY 10} MOFHD ALINNILNOD

[9AST YBIH [9A87 MO [e101
OxeWw  OxeW  OXepN  [OAXeN M Xeiy aureN
ST1IV.L3a NISvd NOILN3L3A

6'€E ¢0 ST0 9520 vvL'e vrLe G ped 4
G6'¢¢ T0 G600 9520 121 12T 6Ped 4
65°¢¢ 600 €600 9520 v8T'1T ¥81'1 Lped 4
6'9¢ €10 G170 9520 Tv6°1 Tv6'T 8 Ped 4
AXEN YIPIM XEN  AXQ XeN axen  Oajes s/alxen s/n o xen SWweN
S1v13d 31N0d MO1443A0
(w) 19H (W) (sw)  (swrno)
wlois 01 ang Xe wmmEm:O N\ XeN O Xe\ oWeN
STIV.13d T3INNVYHO

W)19H (W)dH  (Sw)  (spwrnd)
wiolsorend  S/AXeW  SNXeW  AXeW  OXe  Swen

S1Iv.13d 3did
T 8u07 ‘yjwiw 9'c€ abeiane ‘wi0ls sinoy g ‘1eak 0z ¥4myv 82T ypedd
T 8u07 ‘yjwiw 9'c€ abieiane ‘wi0ls sinoy g ‘1eak 0z ¥Yyv /SS°C Gped)
T 8u07 ‘yjwiw 9'c€ abeiane ‘wi0ls sinoy g ‘1eak 0z ¥4myv 12T 6ped D
T 8u07 ‘yjwiw 9'c€ abeiane ‘wi0ls sinoy g ‘1eak 0z ¥myv v8T'T /L ped D
T 8U0Z ‘y/ww 6'6€ abeIaAe ‘WI0ls Sinoy G'T '1esk 0z Y9YY TT8'0 8 Pedd
(sjwrna)
Moj4
wi0ls 01 ang Xe aweN

STv.L3d LINJWHOLYO-ans

(w) (wna)  (sywrna)

(sjwna) preogaald  aWN|OA JIALIY MO|H
JUleNSUOD)  MOJLBAD UIN puod Xe Jeuns xep  19H Xei alweN
L UOISIBA S1Iv13d 3AON/ Lid

S1TNS3Y 1dV dV3A 0¢ LNINJOT13AIATHd



Z abed Bunnsuo) umolg

0 0 6LYY8E  6LYY8E ¥ Ped
0 0 60'968.  60'968. ¢ 1\In0
0 0 €0'/68L €0'.68L G ped
0 0 44V (AT A N 74 6 Ped
0 0 v8'00vy  ¥8°007Y 1BANO
0 0 89'906¢  89'G06¢ Lped
0 0 ¢aTovy  <STOvY 8ped

S1TNS3Y 1dV dV3A 0¢ LNINJOT13AIATHd



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

APPENDIX C

Post Development Flows Pads 4 -9

W03033.12-04C



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

W03033.12-04C



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

DEVELOPED DRAINS MODEL

100 YEAR ARI RESULTS

W03033.12-04



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

20 YEAR ARI RESULTS

W03033.12-04



1 abed

pajooy ydaq

(w)

6yd  BydIv woi4 Byy sadid "oN

pibusqisaly Y 1saI) dzH

07292522
90292522
00292522
66792522
8819.5.¢
¢LYTESLE
LyyT€ESLL
yyy1Eale
EVyTESLL
8EVYTEGLL
TEYTEGLL
0EYTESLL

$S0700US
[INd Led

Pl
Pl umop-jjog

Bunnsuo) umolg

Buiuuey adojs gy adojs g7 pIM dseq ados  7Is/@ WS/N ybus] adAL 0l wol{  aweN
STIVL3d TINNVHO
ae (W) (w) A313 (W) () (w) A9[3 (W) (w) (w) Asp3 ()
N8 SjobieH  wonog ByosjowbieH  wonog ByosjowbieH  wonog 6yo adid
S3dld ONISSOYI SFJIAY3S J0 STIVLId
(i) (Wwiw) (%) () (w) (W)
s| adid ybnoy ‘al eld adA L ado|s 11S/d 1S/n yibus 0l woi4 sweN
S1Iv13d 3did
S1dvd d3a T 06 ov8y'g e/Lped LPedd
Sldvd d3a Tt 06 T018°¢ egped 8 pPedo
Sldvd d3a T 06 Y0ES'Y egped 6Ped O
S1dvd d3a Tt 06 ¥6¢€°0T egped Gped o
S1dvdd3 1 06 T€'. eyped yPedd
[OPO ealy ealy 3poN
[eaiBojoipAH snoiniaduj [e101 lo1d aweN
ST1IVL3d INJANHOLVO-9NS
A x adhLud Awequd 7y enusd  (wwjelg M 3dAL 19O ND) oA WUl BWINjoA A3 BweN
S1IV13d NISVE NOILN3L3d
7869529 G'9¢V96¢ 0 €'.9 SPON e/ ped
¢86499¢9 ¢'11¢96¢ 0 §'vS SPON egped
7089529 G9T96¢ 0] G'¢s SPON egped
G/¥596¢9 9'T0T96¢ 0 6v SPON egped
6799G¢9 1'C/896¢ 0 19974 SPON eyped
98¥9G¢9 8'9/8G6¢ 0] X4% SPON ¥ ped
8¥7¥49G¢9  8'9€096¢ 0 9PON ¢ 19InO
L1¥95929  T'91096¢ 0] GZ'8y SPON G ped
0849529 9'66096¢ 0 ¢S SPON 6 ped
1909929 6'65T96¢ 0] SPON 18IN0
¢¥099¢9  L'0¢196¢ 0 6'99 SPON Lped
9G60959¢9 8'GT¢296¢ 0 ST SPON 8ped
(S/wno) ny| "Jao)d (wno)
1010e4 moju (w) pdeg  (w)Asjg3  obueyd  swinjop
K x  Bunjoolg aseg puod xel\  9JeunS ainssald  Buipuod 9z1S Awre4 adA] aweN
6 UOISIBA S1IvV13d 3dON/ Lid

V1va 1NdNI LNJINdO13ATA 1SOd



Z abed Bunnsuo) umolg

v6yr199.¢ 0 T 90 S0'0 ¢0 sn Awwng 0 lped  e/lped /peddd
G00vSS.L¢ 0 T 90 G0'0 ¢0 isn Awwing 0 8ped egped 8ped 94
€ov6YaLe 0 T 90 G0'0 ¢0 isn Awwing 0 6 Ped egPed 6Ped 94
8869€5.L2 0 T 90 S0'0 ¢0 isn Awwing 0 G ped egped Gped 44
L6YTEGLL 0 T 90 G0'0 ¢0 isn Awwing 0 ¥ Ped eyped tped dd
Iry1EGLL 0 T 90 G0'0 ¢0 isn Awwng 0 ¢ B0 Gped Gpedd
Syy1EaLe 0 T 90 S00 ¢0 isn Awwing Al G ped 6Ped  6Pedd
vEYTESLLC 0 T 90 G0'0 ¢0 sn Awwng 0 8ped lped  /pedd
6EVTESLL 0 T 90 G0'0 ¢0 sn Awwng 0 1BIinO 8Ped 8pedd

% (%) (98s/wrbs) (w) (w) (w) W (uw)

@EH:Q_._EOO wao_m. AXQ 1101S JOUI 1101S _O._m_\/_ uondes  Q 'Js0) Emcwn_ [ELCH oWl ]
pI ealy S/d pag 9Jes r_awh_whmm ano 9Jes SS0ID JIETN 1Sa1) ___Qw |oAel | 0l wol4 oWeN
S1Iv13d 31N0d MO1443A0

(w) u (1) 1) (w) (%) (w) (w) (w)
V1va 1NdNI LNJINdO13ATA 1SOd



1 abed

T 8UO0Z ‘UjWi ZZT afelane ‘Wio)s sanuI Oz ‘1eak 00T YYY 82'T
T 8UO0Z ‘UjWi ZZT abelane ‘Wio)s sanuI Oz ‘1eak 00T YBYY L0'T
T 8UO0Z ‘UjWi ZZT afeiane ‘Wio)s sanuI Oz ‘1eak 00T YBYY 22T
T 8UO0Z ‘UjWi ZZT abelane ‘Wio)s sanuIW Oz ‘1eak 00T YBYY S'T

T 8UO0Z ‘UjWi ZZT afelane ‘Wio)s sanuIW Oz ‘1eak 00T YBYY LE'T
T 8UO0Z ‘UjWi ZZT afelane ‘Wio)s sanuI Oz ‘1eak 00T YBYY ¥9'T
T 8UO0Z ‘UjWil ZZT afelane ‘Wio)s sanuI Oz ‘1eak 00T YBYY 22T
T 8UO0Z ‘UjWil ZZT afelane ‘Wio)s sanuI Oz ‘1eak 00T YYY 82T
T 8UO0Z ‘UjWi ZZT afelane ‘Wio)s sanuIW Oz ‘1eak 00T YBYY TF'T

wio1s 01 ang

S1TNS3Y 14V dV3A 00T LNINHOT3IA

Bunnsuo) umolg

OxeWw  OxeW  OXepN  [oAXeN  TMXei aureN
STIV.L3a NISvd NOILN3L3A

6ETE 810 LETO G991 €0€ €0e Lped 44
474 110 S0T°0 G991 19977 199°T 8Ped 94
Tv'6c GT0 L1210 G991 16°¢ 16°¢ 6Ped 94

626€ 120 9.T0 G99, 199°G 199°G Gped 94
8ve 120 va1o G991 vioy 141007 vPed 94

v0'sy ¥€0 G020 G991 2978 291’8 G ped 4
Tv'6c GT0 L1210 G991 16°¢ 16°¢ 6Ped 4
6ETE 810 LETO G991 €0€ €0e Lped 4
AR €C0 ¢91'0 G991 sy ey 8 Ped 4
AXEN YIPIM XEN  AXQ XeN axen  Oajes s/alxen s/n o xen SWweN
S1v13d 31N0d MO1443A0
(w) 19H (W) (sw)  (swrno)
wlois 01 ang Xe wmmEMr_O N\ XeN O Xe\ oWeN
STIV.13d T3INNVYHO

(W) 19H (W) 19H (sw) ~ (sjwrno)
wiolS0}ang  S/AXeW S/NXeW  AXeW  OXeN  aweN

S1Iv.13d 3did
T 8U0Z ‘Y/wiw ZZT abelane ‘wiols seInuIl Oz '1eak 00T YV €0°C Lpedd
T 8U0Z ‘Y/wiw ZZT abelane ‘wiols seInuil Oz ‘1eak 00T Y T95'T 8 ped)d
T 8U0Z ‘Y/wiw ZZT abelane ‘wiols saInui 07 ‘1eak 00T YUY TG'C 6Pedd
T 8U0Z ‘Y/wiw ZZT abesane ‘wuols seinuiw Oz ‘1eak 00T YBYY T59'S Gpedd
T 8U0Z ‘Y/wiw ZZT abesane ‘wiols seinuiw Oz ‘1eak 00T YUY ¥10'Y vpedd
(sjwrna)
Moj4
wi0ls 01 ang Xe aweN

STv.L3d LINJWHOLYO-ans

(w) (wna)  (sywrna)
(sjwna) preogaald  aWN|OA JIALIY MO|H
JUreASUOD  MOJLSAQ UIN puod XejN Jeuns Xe T9OH Xe alweN
L UOISIBA S1Iv13d 3AON/ Lid
3d 1S0d



Z abed Bunnsuo) umolg

0 0 LL'€E0C  11°€E0¢ e/ ped
0 0 GT¢r0T  ST'¢V0T egped
0 0 76'6/9T ¥6'6.9T egped
0 0 82°0£8¢  87°0£8¢E egped
0 0 G9'0TL¢ S9°0T.¢ eyped
0 0 G9'0TL¢ S9°0T.¢ ¥ ped
0 0 2T’018S  ¢Z0TSS ¢18IN0
0 0 ¢C0TSS  ¢C0TSS G ped
0 0 76'6/9T ¥6'6.9T 6 ped
0 0 26'G/0S  76'GL0E 18n0
0 0 LL'€E0C  11°€E0C Lped
0 0 ¢6'SL0€  ¢6'SL0¢ 8ped
% (wno) (wrn) (wrng)
3oualalIqy) abeiols  MoJINO MOjju| 3pON

T 8U0Z 'Y/ gzT abelane ‘wiojs sanuiw O ‘Jeak 00T Y2YV 10} YOFHO ALINNILNOD

[9A97T YBIH [9A87 MOT] [ej01
S11NS3d [dV dV3A 00T LNIINJO1IAIA 1LSOd



1 abed Bunnsuo) umolg

OxeWw  OxeW  OXepN  [oAXeN  TMXei aureN
STIV.L3a NISvd NOILN3L3A

T 8U0Z ‘y/ww zg abiesane ‘LIS SanuIl Gz “Jeak 0z ¥BdY T2'T vi6¢ GT0 9¢1'0 9520 e 414 Lped 44
T 8U0Z ‘Y/ww Zg abeane ‘LIS sanuIl Gz ‘Jeak 0z YBdY 20'T eTee T0 9600 9520 19¢°1 19¢°T 8Ped 94
T 8U0Z ‘Y/ww Zg dbiesane ‘LIS sanuIl Gz ‘Jeak 0z ¥BdY 9T'T 92’ L2 €10 9170 9520 veoe ¥eoe 6Ped 94
T 8U0Z ‘Y/ww zg dbieane ‘WIS SanuIl Gz ‘Jeak 0z YRy 2v'T 9'9¢ €c0 €910 9520 919'v 919'Y Gped 94
T 8U0Z ‘Y/ww Zg dbiesane ‘LIS sanuIl Gz ‘Jeak 0z ¥BdY TE'T 6¢'CE 810 w10 9520 LITE LITE vPed 94

T 8U0Z ‘Y/ww Zg abieane ‘LIS SanuIl Gz ‘Jeak 0z YBdY GG'T 18Ty 620 6810 9520 GE9'9 GE9'9 G ped 4
T 8U0Z ‘Y/w Zg abieane ‘LIS sanuIl Gz ‘Jeak 0z ¥BdY 9T'T 92’ L2 €10 9170 9520 veoe ¥eoe 6Ped 4
T 8U0Z ‘Y/ww Zg abieane ‘LIS sanuIl Gz ‘1eak 0z ¥BdY T2'T vi6¢ GT0 9¢1'0 9520 e 4144 Lped 4
T 8U0Z ‘Y/ww Zg dbieane ‘LIS SanuIl Gz ‘Jeak 0z YBdY GE'T ELEE ¢0 6v10 9520 €0Le €0L'e 8 Ped 4
wlols 018nd AXEN YIPIM XEN  AXQ XeN axen  Oajes s/alxen s/n o xen SWweN
S1v13d 31N0d MO1443A0

(w) 19H (W) (sw)  (swrno)
wlois 01 ang Xe wmmEm:O N\ XeN O Xe\ oWeN
STIV.13d T3INNVYHO

W)19H (W)dH  (Sw)  (spwrnd)
wiolsorend  S/AXeW  SNXeW  AXeW  OXe  Swen

S1Iv.13d 3did
T 8U07 ‘yjwiw g8 abielane ‘wiols sanuIW Gz ‘1eak 0g 4yY 29v'C L ped D
T 8U07 ‘y/wiw g8 abielane ‘wiois sanuIW Gz ‘Jeak 0g ¥pyY 192'T 8 pedd
T 8U07 ‘yjwiw g8 abielane ‘wiols sanuIW Gz ‘Jeak 0g 4yY 7£0°C 6ped D
T 8u07 ‘y/wiw gg abelane ‘wiois sanuIw Gz ‘1eak 0z 4pdv 919V Gped)
T 8u07 ‘y/wiw gg abelane ‘wiois sanuIw Gz ‘1eak 0z 4dV L12°E ypedd
(sjwrna)
Moj4
wi0ls 01 ang Xe aweN

STv.L3d LINJWHOLYO-ans

(w) (wna)  (sywrna)
(sjwna) preogaald  aWN|OA JIALIY MO|H
JUleNSUOD)  MOJLBAD UIN puod Xe Jeuns xep  19H Xei alweN
L UOISIBA S1Iv13d 3AON/ Lid
S1TNS3d 14V dV3dA 0Z¢ LNIJINdOT13IATIA LSOd



Z abed Bunnsuo) umolg

0 0 98'T0LT 98'T0.T e/ ped
0 0 l6'T/8  16T.8 egped
0 0 LL'SOPT  1L°G0PT egped
0 0 L1'S0¢€  L1'S0¢E egped
0 0 12'89¢¢  12'89¢¢ eyped
0 0 17'89¢¢  12'89¢¢ ¥ ped
0 0 ¥6'0T9% ¥6°0T9Y ¢18IN0
0 0 76'0T9% ¥6°019% G ped
0 0 LL'SOPT  1L°S0VT 6 ped
0 0 78'€lGC ¢8'€lSC 18n0
0 0 98'T0LT 98'T0.LT Lped
0 0 €8'€/S¢ €8'€l9¢ 8ped
% (wno) (wrn) (wrng)
3oualalIqy) abeiols  MoJINO MOjju| 3pON

T 8U0Z 'Y/ g8 abielane ‘wiojs sanuiw G ‘Jeak 0z ¥yV 10} YOFHO ALINNILNOD

[9A97T YBIH [9A87 MOT] [ej01
S11NS3d 14V dV3A 0¢ LNINJOTAAIA 1SOd



EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

APPENDIX D

Post Development Flows with Detention Pads 4 -9
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EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

DEVELOPED WITH BASINS DRAINS MODEL

100 YEAR ARI RESULTS
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EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

20 YEAR ARI RESULTS
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APPENDIX E

Flows Results Public Roads
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EASTERN LANDS STORMWATER CONCEPT PLAN
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ROADS 1 & 3 OVERALL DRAINS MODEL

ROADS 1 & 3 BASIN DETAIL DRAINS MODEL
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20 YEAR ARI RESULTS
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5 YEAR ARI RESULTS
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EASTERN LANDS STORMWATER CONCEPT PLAN
Prepared for CSR LIMITED

APPENDIX F

Water Quality Results Pads 4 -9
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Brown Consulting

PRE POST DEVELOPMENT POLLUTANT LOADS

Water Quality Loadings Pad 4

Base Information

Developed Rural Pond
TN 9.5 1.26 0.00 mgiL
EMC TP 1.7 0.16 0 mgiL
SS 950 90 0 mg/L
Cv 0.9 0.2 1
Annual Rainfall
Ave
Rainfall 840
Existing Conditions - Average Year
Developed Rural Pond Total
Area 0 9.3 0 9.300 ha
SS 0 1406 0 1406.16 kg
TP 0 2.5 0 2.50 kg
TN 0 19.7 0 19.69 kg
Vol Runoff 0 15624 0 15624 m3
Hydraulic Loading 43 m3/day
Proposed Conditions - Average Year
Developed Rural Pond Total
Area 9.3 0 0.03 9.330 ha
SS 66793 0 0 66792.60 kg
TP 119.5 0 0 119.52 kg
TN 667.9 0 0 667.93 kg
Vol Runoff 70308 0 252 70560 m3
Hydraulic Loading 193 m3/day
Pre Treatment (NO PRE TREAT
% Capture Capture To Basin
SS 0 0.00 66792.60 946.61 mg/L
TP 0 0.00 119.52 1.69 mg/L
TN 0 0.00 667.93 9.47 mg/L
Weighted Cv 0.90
Summary
Existing Proposed Pre Treatment To Basin
SS 1406 66793 0 66793 kg/annum
TP 2.5 119.5 0.0 119.5 kg/annum
TN 19.7 667.9 0.0 667.9 kg/annum
Vol Runoff 15624 70560 m3/annum
Basin Performance Requirements
% Capture Basin In Capture Basin Out
SS 80 66792.60 53434.08 13358.52 kg/annum
TP 45 119.52 53.79 65.74 kg/annum
TN 45 667.93 300.57 367.36 kg/annum
SS 80 946.61 189.32 mgiL
TP 45 1.69 0.93 mg/L
TN 45 9.47 5.21 mg/L
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PRE POST DEVELOPMENT POLLUTANT LOADS

Water Quality Loadings Pad 5

Base Information

Developed Rural Pond
TN 9.5 1.26 0.00 mgiL
EMC TP 1.7 0.16 0 mgiL
SS 950 90 0 mg/L
Cv 0.9 0.2 1
Annual Rainfall
Ave
Rainfall 840
Existing Conditions - Average Year
Developed Rural Pond Total
Area 0 12.9 0 12.900 ha
SS 0 1950 0 1950.48 kg
TP 0 3.5 0 3.47 kg
TN 0 27.3 0 27.31 kg
Vol Runoff 0 21672 0 21672 m3
Hydraulic Loading 59 m3/day
Proposed Conditions - Average Year
Developed Rural Pond Total
Area 12.9 0 0.03 12.930 ha
SS 92648 0 0 92647.80 kg
TP 165.8 0 0 165.79 kg
TN 926.5 0 0 926.48 kg
Vol Runoff 97524 0 252 97776 m3
Hydraulic Loading 268 m3/day
Pre Treatment (NO PRE TREAT
% Capture Capture To Basin
SS 0 0.00 92647.80 947.55 mg/L
TP 0 0.00 165.79 1.70 mg/L
TN 0 0.00 926.48 9.48 mg/L
Weighted Cv 0.90
Summary
Existing Proposed Pre Treatment To Basin
SS 1950 92648 0 92648 kglannum
TP 35 165.8 0.0 165.8 kg/annum
TN 27.3 926.5 0.0 926.5 kg/annum
Vol Runoff 21672 97776 m3/annum
Basin Performance Requirements
% Capture Basin In Capture Basin Out
SS 80 92647.80 74118.24 18529.56 kg/annum
TP 45 165.79 74.61 91.18 kg/annum
TN 45 926.48 416.92 509.56 kg/annum
SS 80 947.55 189.51 mgiL
TP 45 1.70 0.93 mg/L
TN 45 9.48 5.21 mgiL
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PRE POST DEVELOPMENT POLLUTANT LOADS

Water Quality Loadings Pad 7

Base Information

Developed Rural Pond
TN 9.5 1.26 0.00 mgiL
EMC TP 1.7 0.16 0 mgiL
SS 950 90 0 mg/L
Cv 0.9 0.2 1
Annual Rainfall
Ave
Rainfall 840
Existing Conditions - Average Year
Developed Rural Pond Total
Area 0 5.1 0 5.100 ha
SS 0 771 0 771.12 kg
TP 0 14 0 1.37 kg
TN 0 10.8 0 10.80 kg
Vol Runoff 0 8568 0 8568 m3
Hydraulic Loading 23 m3/day
Proposed Conditions - Average Year
Developed Rural Pond Total
Area 51 0 0.03 5.130 ha
SS 36628 0 0 36628.20 kg
TP 65.5 0 0 65.55 kg
TN 366.3 0 0 366.28 kg
Vol Runoff 38556 0 252 38808 m3
Hydraulic Loading 106 m3/day
Pre Treatment (NO PRE TREAT
% Capture Capture To Basin
SS 0 0.00 36628.20 943.83 mg/L
TP 0 0.00 65.55 1.69 mgiL
TN 0 0.00 366.28 9.44 mg/L
Weighted Cv 0.90
Summary
Existing Proposed Pre Treatment To Basin
SS 771 36628 0 36628 kg/annum
TP 1.4 65.5 0.0 65.5 kg/annum
TN 10.8 366.3 0.0 366.3 kg/annum
Vol Runoff 8568 38808 m3/annum
Basin Performance Requirements
% Capture Basin In Capture Basin Out
SS 80 36628.20 29302.56 7325.64 kg/annum
TP 45 65.55 29.50 36.05 kg/annum
TN 45 366.28 164.83 201.46 kg/annum
SS 80 943.83 188.77 mgiL
TP 45 1.69 0.93 mg/L
TN 45 9.44 5.19 mgiL
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PRE POST DEVELOPMENT POLLUTANT LOADS

Water Quality Loadings Pad 8

Base Information

Developed Rural Pond
TN 9.5 1.26 0.00 mg/
EMC TP 1.7 0.16 0 mgiL
SS 950 90 0 mg/L
Cv 0.9 0.2 1
Annual Rainfall
Ave
Rainfall 840
Existing Conditions - Average Year
Developed Rural Pond Total
Area 0 3.3 0 3.300 ha
SS 0 499 0 498.96 kg
TP 0 0.9 0 0.89 kg
TN 0 7.0 0 6.99 kg
Vol Runoff 0 5544 0 5544 m3
Hydraulic Loading 15 m3/day
Proposed Conditions - Average Year
Developed Rural Pond Total
Area 3.3 0 0.03 3.330 ha
SS 3 0 0 3.00 kg
TP 42.4 0 0 42.41 kg
TN 237.0 0 0 237.01 kg
Vol Runoff 24948 0 252 25200 m3
Hydraulic Loading 69 m3/day
Pre Treatment (NO PRE TREAT
% Capture Capture To Basin
SS 0 0.00 3.00 0.12 mgiL
TP 0 0.00 42.41 1.68 mg/L
TN 0 0.00 237.01 9.41 mg/L
Weighted Cv 0.90
Summary
Existing Proposed Pre Treatment To Basin
SS 499 3 0 3 kg/annum
TP 0.9 42.4 0.0 42.4 kglannum
TN 7.0 237.0 0.0 237.0 kg/annum
Vol Runoff 5544 25200 m3/annum
Basin Performance Requirements
% Capture Basin In Capture Basin Out
SS 80 3.00 2.40 0.60 kg/annum
TP 45 42.41 19.09 23.33 kg/annum
TN 45 237.01 106.65 130.35 kg/annum
SS 80 0.12 0.02 mgiL
TP 45 1.68 0.93 mg/L
TN 45 9.41 5.17 mg/L
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PRE POST DEVELOPMENT POLLUTANT LOADS

Water Quality Loadings Pad 9

Base Information

Developed Rural Pond
TN 9.5 1.26 0.00 mgiL
EMC TP 1.7 0.16 0 mgiL
SS 950 90 0 mg/L
Cv 0.9 0.2 1
Annual Rainfall
Ave
Rainfall 840
Existing Conditions - Average Year
Developed Rural Pond Total
Area 0 5.2 0 5.200 ha
SS 0 786 0 786.24 kg
TP 0 14 0 1.40 kg
TN 0 11.0 0 11.01 kg
Vol Runoff 0 8736 0 8736 m3
Hydraulic Loading 24 m3/day
Proposed Conditions - Average Year
Developed Rural Pond Total
Area 5.2 0 0.03 5.230 ha
SS 37346 0 0 37346.40 kg
TP 66.8 0 0 66.83 kg
TN 3735 0 0 373.46 kg
Vol Runoff 39312 0 252 39564 m3
Hydraulic Loading 108 m3/day
Pre Treatment (NO PRE TREAT
% Capture Capture To Basin
SS 0 0.00 37346.40 943.95 mg/L
TP 0 0.00 66.83 1.69 mgiL
TN 0 0.00 373.46 9.44 mg/L
Weighted Cv 0.90
Summary
Existing Proposed Pre Treatment To Basin
SS 786 37346 0 37346 kglannum
TP 1.4 66.8 0.0 66.8 kg/annum
TN 11.0 3735 0.0 373.5 kg/annum
Vol Runoff 8736 39564 m3/annum
Basin Performance Requirements
% Capture Basin In Capture Basin Out
SS 80 37346.40 29877.12 7469.28 kg/annum
TP 45 66.83 30.07 36.76 kg/annum
TN 45 373.46 168.06 205.41 kg/annum
SS 80 943.95 188.79 mgiL
TP 45 1.69 0.93 mg/L
TN 45 9.44 5.19 mgiL
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Pad 4

WSUD TECHINCAL GUIDELINES FOR WESTERN SYDNEY

BIORETENTION SYSTEMS (Planter Boxes) Refer to Design Specifications and Procedure Section 5

Treatable Volume (V,)
Treatable Flow Rate (Qg)
Peak Flow Rate (Qp)

Max Ponding Surface Water Depth (d a0

Particle size of sand filter material for
which 10% of Particules are smaller (d,p)

Filter Media hydraulic Conductivity (k)
Filter Media hydraulic Conductivity (k)

Filter Media Hydraulic Conductivity (k)

Filtration Time (t)

Average Depth of Water above the filter media (h)y | 0.3 m
Filter Media Depth (d) [ 05m
Surface Area (A) 626 m?
Max outflow from system (Qmax) 0.2 m¥s

Bioretention System Design Checklist
Treatable Volume/Flow Rate

Off Line/On Line System
Pre-treatment System

Primary Filter Media Permeability
Detention Time 1 day>t>2 days
Primary Filter Media Depth
Underdrainage System

Surface Velocity (on-line system)
Low Permeability Liner Required
Perforated Pipe Backflush System

Table DS4.1 Maximum Flow Velocities in Vegetated Channels

Mat or sword grasses with UV stabilised mesh 30 27 24
Kikuyu grass 25 22 19
Couch grass, carpet grass, rhodes grass, sword forming grasses 2.0 1.8 14
Other improved perennials 1.6 1.3 09
Tussock grasses 1.3 09 05
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Pad 5

WSUD TECHINCAL GUIDELINES FOR WESTERN SYDNEY

BIORETENTION SYSTEMS (Planter Boxes) Refer to Design Specifications and Procedure Section 5

Treatable Volume (V,)
Treatable Flow Rate (Qg)
Peak Flow Rate (Qp)

Max Ponding Surface Water Depth (d a0

Particle size of sand filter material for
which 10% of Particules are smaller (d,p)

Filter Media hydraulic Conductivity (k)
Filter Media hydraulic Conductivity (k)

Filter Media Hydraulic Conductivity (k)

Filtration Time (t)

Average Depth of Water above the filter media (h)y | 0.3 m
Filter Media Depth (d) [ 05m
Surface Area (A) 443 m?
Max outflow from system (Qmax) 0.1 m¥s

Bioretention System Design Checklist
Treatable Volume/Flow Rate

Off Line/On Line System
Pre-treatment System

Primary Filter Media Permeability
Detention Time 1 day>t>2 days
Primary Filter Media Depth
Underdrainage System

Surface Velocity (on-line system)
Low Permeability Liner Required
Perforated Pipe Backflush System

Table DS4.1 Maximum Flow Velocities in Vegetated Channels

Mat or sword grasses with UV stabilised mesh 30 27 24
Kikuyu grass 25 22 19
Couch grass, carpet grass, rhodes grass, sword forming grasses 2.0 1.8 14
Other improved perennials 1.6 1.3 09
Tussock grasses 1.3 09 05
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Pad 7

WSUD TECHINCAL GUIDELINES FOR WESTERN SYDNEY

BIORETENTION SYSTEMS (Planter Boxes) Refer to Design Specifications and Procedure Section 5

Treatable Volume (V,)
Treatable Flow Rate (Qg)
Peak Flow Rate (Qp)

Max Ponding Surface Water Depth (d 4

Particle size of sand filter material for
which 10% of Particules are smaller (d,o)

Filter Media hydraulic Conductivity (k)
Filter Media hydraulic Conductivity (k)

Filter Media Hydraulic Conductivity (k)

Filtration Time (t)

Average Depth of Water above the filter media (h)y | 05 m
Filter Media Depth (d) [ 06m
Surface Area (A) 290 m?
Max outflow from system (Qmax) 0.0 m¥s

Bioretention System Design Checklist
Treatable Volume/Flow Rate

Off Line/On Line System
Pre-treatment System

Primary Filter Media Permeability
Detention Time 1 day>t>2 days
Primary Filter Media Depth
Underdrainage System

Surface Velocity (on-line system)
Low Permeability Liner Required
Perforated Pipe Backflush System

Table DS4.1 Maximum Flow Velocities in Vegetated Channels

Mat or sword grasses with UV stabilised mesh 30 27 24
Kikuyu grass 25 22 19
Couch grass, carpet grass, rhodes grass, sword forming grasses 2.0 1.8 14
Other improved perennials 1.6 1.3 09
Tussock grasses 1.3 09 05

Brown Consulting Page 1



Pad 8

WSUD TECHINCAL GUIDELINES FOR WESTERN SYDNEY

BIORETENTION SYSTEMS (Planter Boxes) Refer to Design Specifications and Procedure Section 5

Treatable Volume (V,)
Treatable Flow Rate (Qg)
Peak Flow Rate (Qp)

Max Ponding Surface Water Depth (d 4

Particle size of sand filter material for
which 10% of Particules are smaller (d,o)

Filter Media hydraulic Conductivity (k)
Filter Media hydraulic Conductivity (k)

Filter Media Hydraulic Conductivity (k)

Filtration Time (t)

Average Depth of Water above the filter media (h)y | 0.3 m
Filter Media Depth (d) [ 05m
Surface Area (A) 170 m?
Max outflow from system (Qmax) 0.1 m¥s

Bioretention System Design Checklist
Treatable Volume/Flow Rate

Off Line/On Line System
Pre-treatment System

Primary Filter Media Permeability
Detention Time 1 day>t>2 days
Primary Filter Media Depth
Underdrainage System

Surface Velocity (on-line system)
Low Permeability Liner Required
Perforated Pipe Backflush System

Table DS4.1 Maximum Flow Velocities in Vegetated Channels

Mat or sword grasses with UV stabilised mesh 30 27 24
Kikuyu grass 25 22 19
Couch grass, carpet grass, rhodes grass, sword forming grasses 2.0 1.8 14
Other improved perennials 1.6 1.3 09
Tussock grasses 1.3 09 05
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Pad 9

WSUD TECHINCAL GUIDELINES FOR WESTERN SYDNEY

BIORETENTION SYSTEMS (Planter Boxes) Refer to Design Specifications and Procedure Section 5

Treatable Volume (V,)
Treatable Flow Rate (Qg)
Peak Flow Rate (Qp)

Max Ponding Surface Water Depth (d 4

Particle size of sand filter material for
which 10% of Particules are smaller (d,o)

Filter Media hydraulic Conductivity (k)
Filter Media hydraulic Conductivity (k)

Filter Media Hydraulic Conductivity (k)

Filtration Time (t)

Average Depth of Water above the filter media (h)y | 0.3 m
Filter Media Depth (d) [ 06m
Surface Area (A) 293 m?
Max outflow from system (Qmax) 0.0 m¥s

Bioretention System Design Checklist
Treatable Volume/Flow Rate

Off Line/On Line System
Pre-treatment System

Primary Filter Media Permeability
Detention Time 1 day>t>2 days
Primary Filter Media Depth
Underdrainage System

Surface Velocity (on-line system)
Low Permeability Liner Required
Perforated Pipe Backflush System

Table DS4.1 Maximum Flow Velocities in Vegetated Channels

Mat or sword grasses with UV stabilised mesh 30 27 24
Kikuyu grass 25 22 19
Couch grass, carpet grass, rhodes grass, sword forming grasses 2.0 1.8 14
Other improved perennials 1.6 1.3 09
Tussock grasses 1.3 09 05
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ROAD 13 BIO-RETENTION BASIN SIZING

WSUD TECHINCAL GUIDELINES FOR WESTERN SYDNEY

BIORETENTION SYSTEMS (Planter Boxes)

Treatable Volume (V)
Treatable Flow Rate (Qg)
Peak Flow Rate (Qp)

Max Ponding Surface Water Depth (d ay)

Particle size of sand filter material for
which 10% of Particules are smaller (d,g)

Filter Media hydraulic Conductivity (k)

Filter Media hydraulic Conductivity (k)

Refer to Design Specifications and Procedure Section 5

m3

m®/s

m°/s

cm

cm/s

m/s

Filter Media Hydraulic Conductivity (k) [ 1 (m/day)
Filtration Time (t) [ 1Days
Average Depth of Water above the filter media (h)y | 0.35 m
Filter Media Depth (d) [ 06m
Surface Area (A) 217 m?
Max outflow from system (Qmax) 0.024 m%s

Bioretention System Design Checklist
Treatable Volume/Flow Rate

Off Line/On Line System
Pre-treatment System

Primary Filter Media Permeability
Detention Time 1 day>t>2 days
Primary Filter Media Depth
Underdrainage System

Surface Velocity (on-line system)
Low Permeability Liner Required
Perforated Pipe Backflush System

Table DS4.1

Maximum Flow Velocities in Vegetated Channels

3.0 27 24

Mat or sword grasses with UV stabilised mesh

Kikuyu grass 25 22 19
Couch grass, carpet grass, rhodes grass, sword forming grasses 2.0 1.8 14
Other improved perennials 16 13 a9
Tussock grasses 1.3 09 05
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Road 1 and 3 MUSIC RESULTS

Source nodes

Location Road 1

ID 2

Node Type UrbanSourceNode
Total Area (ha) 3.346

Area Impervious (ha)

2.545601579

Area Pervious (ha)

0.800398421

Field Capacity (mm) 80
Pervious Area Infiltration Capacity coefficient - a 200
Pervious Area Infiltration Capacity exponent - b 1
Impervious Area Rainfall Threshold (mm/day) 1
Pervious Area Soil Storage Capacity (mm) 120
Pervious Area Soil Initial Storage (% of Capacity) 25
Groundwater Initial Depth (mm) 50
Groundwater Daily Recharge Rate (%) 25
Groundwater Daily Baseflow Rate (%) 5
Groundwater Daily Deep Seepage Rate (%) 0
Stormflow Total Suspended Solids Mean (log mg/L) 1.92
Stormflow Total Suspended Solids Standard Deviation (log mg/L) 0.44
Stormflow Total Suspended Solids Estimation Method Mean
Stormflow Total Suspended Solids Serial Correlation 0
Stormflow Total Phosphorus Mean (log mg/L) -0.59
Stormflow Total Phosphorus Standard Deviation (log mg/L) 0.36
Stormflow Total Phosphorus Estimation Method Mean
Stormflow Total Phosphorus Serial Correlation 0
Stormflow Total Nitrogen Mean (log mg/L) 0.25
Stormflow Total Nitrogen Standard Deviation (log mg/L) 0.32
Stormflow Total Nitrogen Estimation Method Mean
Stormflow Total Nitrogen Serial Correlation 0
Baseflow Total Suspended Solids Mean (log mg/L) 0.78
Baseflow Total Suspended Solids Standard Deviation (log mg/L) 0.45
Baseflow Total Suspended Solids Estimation Method Mean
Baseflow Total Suspended Solids Serial Correlation 0
Baseflow Total Phosphorus Mean (log mg/L) -1.11
Baseflow Total Phosphorus Standard Deviation (log mg/L) 0.48
Baseflow Total Phosphorus Estimation Method Mean
Baseflow Total Phosphorus Serial Correlation 0
Baseflow Total Nitrogen Mean (log mg/L) 0.14
Baseflow Total Nitrogen Standard Deviation (log mg/L) 0.2
Baseflow Total Nitrogen Estimation Method Mean
Baseflow Total Nitrogen Serial Correlation 0
OUT - Mean Annual Flow (ML/yr) 19.8
OUT - TSS Mean Annual Load (kg/yr) 1.55E+03
OUT - TP Mean Annual Load (kg/yr) 4.86
OUT - TN Mean Annual Load (kg/yr) 34.7
OUT - Gross Pollutant Mean Annual Load (kg/yr) 606

USTM treatment nodes

Location Bio-Retention Road 1
ID 3

Node Type BioRetentionNode
Lo-flow bypass rate (cum/sec) 0

Hi-flow bypass rate (cum/sec) 0.39

Inlet pond volume

Area (sgm) 359
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Road 1 and 3 MUSIC RESULTS

Extended detention depth (m) 0.75
Permanent pool volume (cum)
Proportion vegetated
Equivalent pipe diameter (mm)
Overflow weir width (m) 1.8
Notional Detention Time (hrs)
Orifice discharge coefficient

Weir coefficient 1.7
Number of CSTR cells 3
Total Suspended Solids k (m/yr) 1000
Total Suspended Solids C* (mg/L) 12
Total Suspended Solids C** (mg/L)

Total Phosphorus k (m/yr) 500
Total Phosphorus C* (mg/L) 0.13
Total Phosphorus C** (mg/L)

Total Nitrogen k (m/yr) 50
Total Nitrogen C* (mg/L) 1.3

Total Nitrogen C** (mg/L)

Threshold hydraulic loading for C** (m/yr)
Extraction for Re-use Off
Annual Re-use Demand - scaled by daily PET (ML)
Constant Daily Re-use Demand (kL)

User-defined Annual Re-use Demand (ML)

Filter area (sgm) 217
Filter depth (m) 0.6
Filter median particle diameter (mm) 1
Saturated hydraulic conductivity (mm/hr) 120
Voids ratio 0.3
Length (m)

Bed slope

Base Width (m)

Top width (m)

Vegetation height (m)

Proportion of upstream impervious area treated

Seepage Rate (mm/hr) 35
Evap Loss as proportion of PET

Depth in metres below the drain pipe 0
IN - Mean Annual Flow (ML/yr) 19.8
IN - TSS Mean Annual Load (kg/yr) 1.55E+03
IN - TP Mean Annual Load (kg/yr) 4.86
IN - TN Mean Annual Load (kg/yr) 34.7
IN - Gross Pollutant Mean Annual Load (kg/yr) 606
OUT - Mean Annual Flow (ML/yr) 13.1
OUT - TSS Mean Annual Load (kg/yr) 168
OUT - TP Mean Annual Load (kg/yr) 1.17
OUT - TN Mean Annual Load (kg/yr) 13.7
OUT - Gross Pollutant Mean Annual Load (kg/yr) 6.01

No Generic treatment nodes

Other nodes

Location Outlet

ID 1

Node Type ReceivingNode
IN - Mean Annual Flow (ML/yr) 13.1

IN - TSS Mean Annual Load (kg/yr) 168
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Road 1 and 3 MUSIC RESULTS

IN - TP Mean Annual Load (kg/yr) 1.17

IN - TN Mean Annual Load (kg/yr) 13.7

IN - Gross Pollutant Mean Annual Load (kg/yr) 6.01

OUT - Mean Annual Flow (ML/yr) 0

OUT - TSS Mean Annual Load (kg/yr) 0

OUT - TP Mean Annual Load (kg/yr) 0

OUT - TN Mean Annual Load (kg/yr) 0

OUT - Gross Pollutant Mean Annual Load (kg/yr) 0

Links

Location Drainage Link Drainage Link
Source node ID 2 3
Target node ID 3 1
Muskingum-Cunge Routing Not Routed Not Routed
Muskingum K

Muskingum theta

IN - Mean Annual Flow (ML/yr) 19.8 13.1
IN - TSS Mean Annual Load (kg/yr) 1.55E+03 168
IN - TP Mean Annual Load (kg/yr) 4.86 1.17
IN - TN Mean Annual Load (kg/yr) 34.7 13.7
IN - Gross Pollutant Mean Annual Load (kg/yr) 606 6.01
OUT - Mean Annual Flow (ML/yr) 19.8 13.1
OUT - TSS Mean Annual Load (kg/yr) 1.55E+03 168
OUT - TP Mean Annual Load (kg/yr) 4.86 1.17
OUT - TN Mean Annual Load (kg/yr) 34.7 13.7
OUT - Gross Pollutant Mean Annual Load (kg/yr) 606 6.01
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