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Limitations Statement

This report has been prepared in accordance with and for the purposes outlined in the scope of services agreed
between ADW Johnson Pty Ltd and the Client. It has been prepared based on the information supplied by the
Client, as well as investigation undertaken by ADW Johnson and the sub-consultants engaged by the Client for
the project.

Unless otherwise specified in this report, information and advice received from external parties during the course
of this project was not independently verified. However, any such information was, in our opinion, deemed to
be current and relevant prior o its use. Whilst all reasonabile skill, diigence and care have been taken to provide
accurate information and appropriate recommendations, it is not warranted or guaranteed and no
responsibility or liability for any information, opinion or commentary contained herein or for any consequences
of its use will be accepted by ADW Johnson or by any person involved in the preparation of this assessment and
report.

This document is solely for the use of the authorised recipient. It is not fo be used or copied (either in whole or in
part) for any other purpose other than that for which it has been prepared. ADW Johnson accepts no
responsibility fo any third party who may use or rely on this document or the information contained herein.

The Client should be aware that this report does not guarantee the approval of any application by any Council,
Government agency or any other regulatory authority.

Water Cycle Management Plan
Warner Industrial Park, Hue Hue Road and Sparks Road, lJilliby
(Ref: 190628)



johnson

Table of Contents
EXECUTIVE SUMMARY ...oooiiiiiiiiiiiieeieeeeeeeeeeeteeeeeeeeeeeeeeeeteeeeeeeseeseesessessssssssssssssssssessssssssssssssssssssssssssssns 1
T. INTRODUGTION.....ceeeeccrercrceesesesssssssssssssessssssssessssssssssssessesssssssesssssssssssssssssssssssssssssssssssssssssssssns 3
2. SITE DESCRIPTION ....ooovvveeeerreeeeeeeeneeeneeeeeeeeeseeesnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 4
2.1 EXISTING SITE ..o 4
2.2 EXISTING GEOMORPHOLOGY oo 6
2.3 PROPOSED DEVELOPMENT ...coiiiiiiii 6
3. EXISTING DOCUMENTATION.....coovveteieieieeertireieeeeeeeerrmssssssescesssssssssssssessssssssssssssesssssssssssssssssssses 8
4. OBJECTIVES ... ceiiiieetiitiiiieeeeeeettteeesieeeesesssssssssssessessssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssens 9
4.1 CONCEPT STORMWATER DESIGN ..ottt e e e e evevaaeeesseeeenes 9
4.2  STORMWATER QUANITITY eeoeeiiiiiiiiiieeeee ettt e e e e et taaeeeeeeeeeeesasasessseeeeesessanessseeeenes 9
43 STORMWATER QUALITY / WATER SENSITIVE URBAN DESIGN ....ccooiiiiiiiiiiiiiiiiiiiiiiiieeean, 9
4.3.1 NQTUrQl OVEIANA FIOW oottt e et e e e e eeaaaaes 9
4.3.2 UTD QAN STOIMWOTE oottt e et e e et aee s e e et e s e eaaeeeesaaeees %
4.4  ASSESSMENT OF POTENTIAL IMPACTS/WATER BALANCE........coovieeeeeeeeeeeeeeeeeees 10
4.5  TOTAL WATER MANAGEMENT ..ottt ettt e e e e e e eeereaaraaeeseaeenen 10
4.6  EROSION AND SEDIMENTATION CONTROWL vttt e e aees 10
5. OVERALL STORMWATER STRATEGY .....cuueiiiieeeiieiiieeeeeeerineeieeeeeerssssssssseesssssssssssssssssssssssssssssssses 11
5.1 ULTIMATE SCENARIO .ottt ettt e e e ettt aeee s s e e e e st aaaaeeseeeeesenanns 11
5.1.1 ROINWATET TANKS oottt ettt e e e e ettt eeeeeeeeeesaaeeeeaenees 11
5.1.2 ON1OT DETENTION oottt e e et et e e e e eeeeesaaaareeeeeeesans 12
5.1.3  Pit QN PIipEA DIQINAGE ..ccoiie ettt e e aaea e 12
5.1.4  DYNAMIC STOTQGE ...ttt e e eraaaa e 12
T I T o 0 oo oV € o RSSO 13
5.1.6  Secondary HydroCArbON TIPS ..ot 13
5.1.7 SEAIMENTATION BASIN coeeveeieeeeeeeeeeeeeeeeeee et ettt ee e e e e e et aaaareeeeseeeeeeeaaanas 13
5.1.8  Open Drainage CRANNE! ... e 13
S5.1.9  HiQN FIOW BYIQSS ...ttt e ettt e e e e e ettt a e e e e e e e e aaaaraaeaaeeas 13
52  STAGE TA INTERIM SCENARIO ...t sasssannnas 14
53 STAGE TA/1B/TC INTERIM SCENARIO. ... 14
6. STORMWATER QUAINTITY covvvviiiiiieiererirtiiieeeeeeerrmsssssseeceeessssssssssssessssssssssssesssssssssssssssssssssssssssssses 16
6.1 IMODELLING . .ottt et ettt e e e e e e e et e e e e e e e e et eaaaeeaeeeeeeenaaaaaaaaeees 16
6.1.1 MOANNINGS N e e e e e e e e e e e e e e e e e ttraaeaeaeeeenans 16
6.1.2 LOSSES DOTQ e et e e et e et e e et e e raaas 16
6.1.3 ROUINTAI DOTQ ettt e e e e e e et e eeeeeseeeaeasaeeaeeeeaenans 16
6.1.4 CATCNMENT DOTQ oot e et e e et e s et aree s e et e e e saanns 16
6.1.5 BOSIN DIOTO ettt et e e et e e e tae e e e et e s et aeeseeaaaeeenaaaas 17
6.2  RESULTS — ULTIMATE SCENARIO .....utttittitiiiitittitititeetieeeaeeeeeeeeeaeaasaesesaesseesesessssssssssssssereeee 18
6.3  RESULTS — STAGE TA INTERIM SCENARIO . ...ttt eeeeeee s 19
6.4  RESULTS — STAGE 1A/1B/TC INTERIM SCENARIO ....oovvviiiiiiiiiiiiiiiiieieeieeeeeeeeeeeeeeeeeeeeeeeeees 20
7. WATER QUALITY/WATER SENSITIVE URBAN DESIGN .....couvvvuiiiiiieerrrieniiiireeenrneeneeseeeeeesssnsssnsees 21
7.1 TREATMENT DEVICES ..ottt ettt e e et e e vt e s s e e eeeesaaaseeseeeees 21
7.2 MODELLING ...t ettt e e e ettt e e e e et e aa e e e e eesaaaananes 21

Water Cycle Management Plan
Warner Industrial Park, Hue Hue Road and Sparks Road, lJilliby
(Ref: 190628)



johnson
7.2.1 CAtCAMENT DOTQ ittt e e ite e st e s e areee e 22
7.3 RESULTS - ULTIMATE SCENARIO ..ottt ettt ettt eiete e et e e st ee e 23
7.4 RESULTS - STAGE 1A INTERIM SCENARIO ..ottt 24
7.5 RESULTS - STAGE 1A/1B/1C INTERIM SCENARIO ..ottt 24
8. WATER BALANCE ......coiiiiiiitiiittinetinecneate st cssstesesate s st e s st sssasesesasesesasesssat s sensesesssesesssnasens 26
Q. FLOODING ...ttt e st e e s sme e s sane e s e san e s s e s me e s e s ant e s s mtasssssnnesssseesessnnneens 28
10. STREAM DISTURBANGE ... ittt ettt ettt ete e s e sate e s ae e s s e s ame e seesansassessanannn 29
11. EROSION AND SEDIMENTATION CONTROL .....cuuiiiiiiiiittiniettnsaeteseetecseec e aesessnne 30
T2. CONCLUSION ...ttt ettt ettt s et e s s ae e s s s s st e s s s saae s s s sas e suasaasanne 31
T3. REFERENCES .......ooiiiiiiitiieettteete sttt et e st s ae e s s s et e s s s aat s s s sasessanassans 32
EXHBITS
Exhibit 1 Pre-Developed Catchment Plan

Exhibit 2 Post Developed Catchment Plan

Exhibit 3 Basin No.1 Detail Plan

Exhibit 4 Basin No.1 Section

Exhibit 5 Basin No.2 Detail Plan

Exhibit 6 Basin No.2 Section

Exhibit 7 Basin No.3 Detail Plan

Exhibit 8 Basin No.3 Section

Exhibit 9 Cascading Basins Detail Plan

Exhibit 10 Cascading Basins Sections

Exhibit 11 Erosion and Sediment Control Plan Stage 1A —Sheet 1
Exhibit 12 Erosion and Sediment Control Plan Stage 1A — Sheet 2
Exhibit 13 Erosion and Sediment Confrol Plan Stage 1B/1C
Exhibit 14 Erosion and Sediment Conftrol Plan Stage 1D

Exhibit 15 Erosion and Sediment Control Details & Notes

APPENDICES
Appendix A XP Rafts Details

Appendix B MUSIC Details and MUSIClink
Appendix C Flooding Results Stage 1A

Water Cycle Management Plan
Warner Industrial Park, Hue Hue Road and Sparks Road, lJilliby
(Ref: 190628)



johnson

Executive Summary

ADW Johnson was commissioned by Warnervale LF Pty Ltd to prepare a Water Cycle
Management Plan (WCMP) for the proposed industrial subdivision of Lotfs 4 & 6-8 DP 239704,
Lots 15-19 & 25-26 DP 259306, Lot 5 DP 259531 and Lot 9 DP 239704, Hue Hue Road and
Sparks Road, lJilliby. The preparation of this WCMP has been undertaken to accompany a
modification to Project Approval (PA) MP07_0162 for the proposed industrial subdivision.

The PA currently consists of two stages being Stage 1 and Stage 2. The main objective of
the modification of the PA is to split Stage 1 into four subsequent stages being Stage 1A, 1B,
1C and 1D. The current Stage 2 in the PA is to remain unchanged in terms of staging and is
still expected to be developed after the proposed Stage 1A-1D is developed due to access
arrangements and servicing.

This WCMP is required as a result of the modification to the PA and is to meet requirements
in relation to existing hydrology, total water cycle management, erosion and sediment
control, on site detention and water quality. This report only focuses on Stage 1 of the
development as the stormwater arrangements for Stage 2 are not expected to be modified
from that under the original PA as Stage 2 is self-sufficient in terms of stormwater freatment.

The proposed development is located within the Central Coast Council (CCC) LGA and
specifically within the Wyong Employment Zone (WEZ). The WEZ area falls within the Porters
Creek Wetland catchment for which a number of previous studies and strategies have been
completed. The previous studies and strategies helped inform the ‘Integrated Water Cycle
Management Strategy Wyong Employment Zone (WEZ)', November 2006 (IWCMS 2006)
which outlined the stormwater requirements and objectives of the WEZ area. The PA
references the IWCMS 2006 which has been noted as being outdated by CCC and as such
correspondence has occurred with CCC to determine updated stormwater objectives for
the proposed development.

The proposed development contains a stormwater design which incorporates a
combination of at source treatment on each lot as well as end of line treatment to satisfy
both water quality and quantity stormwater objectives. Water sensitive urban design
solutions have been incorporated info the design along with stormwater reuse options to
provide improved water quality runoff from the site in addition to providing a reduction in
stormwater volumes discharging from the site post development.

Stormwater quality modelling has been completed for the proposed development which
indicates that the modified PA stormwater design meets reduced water quality pollutant
reduction target requirements as discussed with CCC and reduces the stormwater volume
discharging from the development. Stormwater quantity modelling has been completed
for the proposed development which indicates that the modified PA stormwater design
limits post development peak flows to pre development peak flow levels for all design storms
from the 1 year ARl up to and including the 100 year ARl design storm.

Flooding currently occurs within the site as a result of three watercourses (blue lines) that
traverse the site. The watercourses convey stormwater runoff from upstream in addition to
the flows from the proposed development to the three culverts under the MI1. Flood
modelling was previously completed as part of the PA to show that the proposed
development would be developed above the 100 year ARl flood event with a 300mm
freeboard to the proposed lofts. This report outlines the updated flood modelling completed
for the interim case of Stage 1A to show that Stage 1A is flood free in the 100 year ARL.
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A preliminary erosion and sediment control plan has been completed for the proposed
development to minimise the risk of erosion to disturbed areas and limit the transport of
sediments from the site to downstream waterways during the consfruction period. By using
the basins as tfemporary sediment basins during construction, the required volume using the
Blue Book is achieved several times over, therefore reducing impacts to downstream
environments well beyond current best practice.

Overall, the works proposed in this WCMP should achieve a positive outcome for the
management and freatment of stormwater runoff from the proposed development.
Modelling indicates that, through the implementation of the proposed WCMP, all of
Council’s requirements in relation to stormwater water quality, stormwater quantity and
stormwater volume are met.
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1. Introduction

ADW Johnson was commissioned by Warnervale LF Pty Ltd to prepare a Water Cycle
Management Plan (WCMP) for the proposed industrial subdivision of Lots 4 & 6-8 DP 239704,
Lots 15-19 & 25-26 DP 259306, Lot 5 DP 259531 and Lot 9 DP 239704, Hue Hue Road and
Sparks Road, lJilliby. The preparation of this WCMP has been undertaken to accompany a
modification to Project Approval (PA) MP07_0162 for the proposed industrial subdivision.

The PA currently consists of two stages being Stage 1 and Stage 2. The main objective of
the modification of the PA is to split Stage 1 info four subsequent stages being Stage 1A, 1B,
1C and 1D. The current Stage 2 in the PA is to remain unchanged in terms of staging and is
still expected to be developed after the proposed Stage 1A-1D is developed due to access
arrangements and servicing.

This report forms part of the modification to the PA, providing assessment of the existing site
and hydrology, the proposed development, site constraints, Council’s stormwater
management requirements, the proposed stormwater control facilities, environmental
protection works and the erosion and sediment controls to meet the Councils requirements.

This report only focuses on Stage 1 of the development as the stormwater arrangements for
Stage 2 are not expected to be modified from that under the original PA as Stage 2 is self-
sufficient in tferms of stormwater freatment.

The location of the site is shown in Figure 1.
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Figure 1 - Site Locality
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2. Site Description

2.1 EXISTING SITE

The site, as depicted in Figure 2 below, has an area of approximately 104ha and is well
vegetated with varying levels of disturbance. The site is located within the CCC LGA and
specifically within the WEZ. The site has frontage to Hue Hue Road, Sparks Road and Kiar
Ridge Road, and the M1 Pacific Motorway runs parallel to the south eastern boundary of
the site. The existing vegetation and geomorphology are further described in Section 2.2
below.

e Buttonderry Waste ', s
Management Facility /

Figure 2 - Existing Site

The site is primarily IN1 zoned land with E2 conservation areas surrounding the Buttonderry
Creek riparian corridor and areas adjacent to the M1 Pacific Motorway. Rural residential
land is located to the north of the site with Buttonderry Waste Management Facility located
to the north west of the site. Industrial land is located south east of the M1 Pacific Motorway
and also forms part of the WEZ. E2 zoned environmental conservation and management
land runs along the western boundary of Hue Hue Road as well as the Council owned area
bounded by the motorway, Kiar Ridge Road, and Lot 5 DP 259531 and Lot 9 DP 239704. EEC
and sparse areas of high-quality habitat are located within the Buttonderry Creek riparian
corridor and generally within the E2 zoned land.

The topography of the land mainly consists of a number of built up areas which gradually
slope towards low lying areas along the south-east boundary of the site. A significant built
up area exists in the north west corner of the site where slopes are between 4-6% with a
maximum slope of 18%.
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The southern upslope areas of the site have slopes in the range of 2-5% which fransition to
1% slopes within the low-lying areas along the motorway boundary. Most of the site's
elevation is between 18 and 20m AHD with a maximum and minimum height of 32m and
17m AHD respectively.

The site contains a number of existing dams as well as existing watercourses (blue lines)
located within the development site which convey flows from three external catchments
upstream to the downstream culverts located under the M1. Refer to Figure 3 below.

Buttonderry Creek fraverses the southern portion of the site from the Hue Hue Road
boundary to the motorway boundary, conveying upstream external flows from a 628ha
upstream catchment to a 4200mm wide by 4000mm high concrete box culvert (invert RL
16.25) under the motorway. Here within this will be referred to as the Southern M1 culverts.

A less defined watercourse (Kiar Ridge Watercourse) conveys external upstream flows from
the Kiar Ridge catchment to the north of the site, which is approximately 108ha in size, under
Kiar Ridge Road and through the northern half of the site o three combined 3000mm wide
by 1500mm high concrete box culverts (invert RL 17.25) under the motorway. Here within
this will be referred to as the Northern M1 culverts. Note the watercourse has been shown
differently in Figure 3 to that on other topographical maps based on ground truthing.

A second minor watercourse (Southern Watercourse) carries flows from an external 17.5 ha
catchment from the south west corner of the site to Buttonderry Creek through a DN%00
pipe culvert. This watercourse converges with Buttonderry Creek within the site and as such
also discharges under the M1 via the southern box culverts.

The existing site has a smaller internal catchment that is located through the middle of the
site that discharges under the motorway through two DN1500 pipe culverts (invert RL 16.90)
that are between the Northern and Southern M1 Culverts. These pipe culverts take overflow
from the Northern and Southern M1 Culverts when the banks of the watercourses are
overtopped. Here within this will be referred to as the Middle M1 culverts.

KIAR RIDGE

WATERCOURS

E|

Ry

BUTTONDERRY| /_#7
CREEK

M1 CULVERT

/ \\ L w‘—; e X : :

T
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The levels of the three M1 culverts hold a significant role in determining what stormwater
control methods are available within the broader stormwater management strategy for the
site.

2.2 EXISTING GEOMORPHOLOGY

The soil landscape of the site can be characterised by two soil groups. A majority of the soil
of the site belongs to the Wyong Soil Landscape Group as a clayey sandy silt topsoil. Soils
from the Gorokan Soil Group were also identified to exist in the southern and north eastern
portions of the site between 0.5m and 1.5m deep. Areas where soil belongs to the Gorokan
Soil Group also correspond with elevated areas of the site, namely the north west and north
east corners of the site, where slopes exceed approximately 1-2%. The southern half of the
site contains weaker soil conditions including clay/silt topsoil and loose sands with underlain
extremely low strength bedrock. The northern half of the site has been identified to contain
higher strength soils like stiff clays and medium dense sand. The soil profiles of the site are
mainly underlain by the Tuggerah rock formation with areas to the west belonging to the
Patonga Claystone formation.

In general, groundwater is not common within the site subsurface soil profile which has been
demonstrated by geotechnical pit investigation. Field test results indicated that
groundwater was only present in the south eastern portion of the site where there is a lower
elevation and greater presence of weak soils.

Additional information regarding the specific geomorphology and field test results can be
obtained using the geotechnical report prepared by Douglas Partners (2008), (Report on
Preliminary Geotechnical Investigation, Proposed Warner Business Park Corner Hue Hue
Road and Sparks Road, Warnervale).

y ] PROPOSED DEVELOPMENT

The proposed development comprises of 90 lots in total split across two stages being Stage
1 with 69 lots and Stage 2 with 21 lofs. To service the lots typical industrial elements such as
roads, drainage infrastructure, services and landscaping will be required.

The main objective of the modification of the PA and this report is to split Stage 1 into four
subsequent stages being Stage 1A (pink), 1B (blue), 1C (green) and 1D (yellow). The current
Stage 2 (red) in the PA is to remain unchanged in terms of staging and is sfill expected to
be developed after the proposed Stage 1A-1D is developed due to access arrangements
and servicing. The proposed staging can be seen in Figure 4.

It is noted that this report focuses on Stage 1 only as the stormwater arrangements for Stage
2 are not expected to be modified from that under the original PA as Stage 2 is self-sufficient
in tferms of stormwater tfreatment.
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3. Existing Documentation

Central Coast Council (formally Wyong Shire Council) have previously engaged Ecological
Engineering (EE) to prepare “Water Sensitive Urban design Solutions for Catchments above
Wetlands — Catchment Hydrologic Indices and Urban Water Management Performance
Objectives, Nov 2004". The hydrologic information determined by the EE investigations
was then expanded to determine "Modelling Rationale for the Porters Creek
Stormwater Harvesting Strategy, May 2006" from which an “Integrated Water Cycle
Management Strategy Wyong Employment Zone (WEZ), November 2006" (IWCMS 2006)
was prepared.

The criteria from these studies were then adapted by Council as the basis for the technical
information contained in their Draft Development Control Plans “Wyong Water
Sensitive Urban Design (June 2008)" and Wyong Employment Zone (February
2008)". These documents provide objectives for development at both an individual lot
and precinct level which will comply with the regional controls necessary to maintain the
critical hydroperiod for Porters Creek Wetland.

Since the time of issue of the PA and the adoption of the IWCMS 2006 objectives, CCC'’s
thinking has changed and a number of the objectives within the IWCMS 2006 are no
longer applicable. Most notably the pumping of stored water from the proposed
development site to the Wyong Wier.

Furthermore, CCC have noted that an updated IWCMS is being prepared, however there
is no current completion date for this document. As such dialogue has occurred between
ADWJ and CCC to determine applicable objectives for the development site. The
objectives outlined in Council's correspondence will therefore take precedence over
the IWCMS 2006 as they are more recent and relevant regarding the hydrology of Porters
Creek Wetland. Thus, the stormwater strategies discussed in this report will follow the
objectives outlined in recent Council correspondence but will also draw on existing
objectives from the IWCMS 2006 where sfill relevant.
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4. Objectives

4.1 CONCEPT STORMWATER DESIGN

A concept stormwater design is required to demonstrate that stormwater runoff can be
effectively and efficiently conveyed from the proposed subdivision to the existing receiving
waters. The stormwater design is required to consider adjacent properties and ensure no
nuisance runoff occurs onto these properties. The stormwater design is to consider the
outcomes from the assessment of the existing hydrology to minimise the impact on the
medium or high-quality EEC within the Buttonderry Creek riparian corridor or downstream
ecosystems like the Porters Creek Wetland following development.

4.2 STORMWATER QUANITITY

The stormwater system designed for the proposed development is to limit changes in flow
rate, flow duration and overland flow path areas downstream. It is required that the post-
development pecak flow from the proposed development shall not exceed the pre-
development peak flow for all design storm events ranging from the 1 year ARl storm event
to the 100 year ARI storm event. Differences in pre-developed and post-developed peak
flows will be measured from downstream of the culverts under the M1 motorway to account
for the total combined hydrograph for the site. This requires the modelling and design of
stormwater detention and control facilities in XP-RAFTS which is detailed further in Section
6.0.

4.3 STORMWATER QUALITY / WATER SENSITIVE URBAN DESIGN

The stormwater design for the proposed subdivision is to adopt Water Sensitive Urban Design
(WSUD) principles throughout the development to promote sustainable and integrated land
and water resource management.

4.3.1 Natural Overland Flow

The proposed stormwater system aims to preserve natural overland flow into adjacent
habitats regarding end of line discharge. This objective is particularly relevant to stormwater
lines that discharge info the Buttonderry Creek riparian corridor where there are sensitive
habitats. The stormwater strategy proposed in this WCMP will aim to minimise stream
disturbance due to erosion and scour for 3 month and 1.5 year ARl storms.

4.3.2 Urban Stormwater

The stormwater drainage system must effectively remove the nutrients and gross pollutants
from the site prior to the runoff entering the existing downstream waterways.

The guidelines for stormwater quality freatment objectives are expressed as mean annual
reductions of pollutant loads. The target objectives were set based on correspondence with
CCC which dallowed reduced water quality targets in terms of suspended solids,
phosphorous and nitfrogen on the proviso that oils and hydrocarbons were targeted as
these are generally more prevalent in an industrial development. The target objectives
obtained are shown in Table 4.1.
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Table 4.1 - Stormwater Treatment Objectives

Total Suspended Solids (TSS) 80% retention of the average annual load
Total Phosphorus (TP) 45% retention of the average annual load
Total Nitrogen (TN) 35% retention of the average annual load

Litter Retention of litter greater than 50 mm for flows up to the

1.5 year ARI peak flow
Coarse Sediment Retention of sediment coarser than 0.125 mm for flows
up to the 1.5 year ARI peak flow
Oil and Grease No visible oils for flows up to the 1.5 year ARI peak flow

The objective of this report is to demonstrate that the water quality objectives for the
proposed development comply with the requirements of the Project Approval Modified
Conditions as outlined above in Table 4.1.

4.4  ASSESSMENT OF POTENTIAL IMPACTS/WATER BALANCE

In consultation with Central Coast Council, it is required that the Warner Industrial Park
development will prevent increased runoff volumes from the project site during frequent
storms. Therefore, the post-developed annual runoff volume entering Buttonderry Creek
shall not exceed a 10% increase when compared to pre-developed annual runoff volume.
For frequent rain events (1 in 3-month ARI), post-developed runoff volume shall not exceed
a 0% increase when compared to pre-developed runoff volume. A water balance
assessment will be completed to verify any potential indirect impacts related to hydrology.

4.5 TOTAL WATER MANAGEMENT

An objective of the Warner Business Park stormwater strategy will be to maximise the
capture and reuse of rainwater to reduce potable water demands for the development.
To achieve this, it is required that rainwater tanks will be installed as 1 kL per 100m? of roof
area and will have 50% capacity or more 24 hours prior to a storm event to ensure storage
is available. The development is to incorporate water retention or reuse measures to reduce
the demand on potable water.

4.6 EROSION AND SEDIMENTATION CONTROL
Erosion and sediment control measures need to be implemented during any construction

activities on the proposed subdivision to minimise the risk of erosion to disturbed areas and
limit the transport of sediments from the construction site to downstream drainage.
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5. Overall Stormwater Strategy

From the assessment of the site hydrology and in compliance with Council requirements, a
stormwater strategy has been completed for the proposed subdivision. The strategy has
been prepared to indicate the proposed stormwater infrastructure required to convey
runoff from the site and upstream conftributing catchments to the discharge locations. The
stormwater strategy has been designed in accordance with WSUD practices to meet water
quality and peak flow attenuation requirements and best replicate the existing hydrology.

The stormwater strategy will be presented for the ultimate scenario as well as interim
scenarios for each subsequent stage. Stormwater infrastructure that is relevant to all stages
will be detailed in the ultimate scenario and the specific stormwater controls used in each
sub-stage will be explained further in each interim scenario.

5.1 ULTIMATE SCENARIO

The ultimate scenario for the Warner Industrial Park encompasses the full development site
of both Stages 1 and 2 which is proposed to be comprised of Stage 1A, Stage 1B, Stage 1C,
Stage 1D and Stage 2, refer to the exhibits. This report only focuses on Stage 1 of the
development as the stormwater arrangements for Stage 2 are not expected to be modified
from that under the original PA as Stage 2 is self-sufficient in terms of stormwater treatment.

The pre and post development catchment areas for the ultimate scenario are shown below
in Tables 5.1 and 5.2 and Exhibits 1 and 2.

Table 5.1 - Pre-Developed Catchment Areas

Catchment Pre-Developed Area (ha)
Catchment A 16.61
Catchment B 17.04
Catchment C 31.67

Total 65.32

Table 5.2 - Post-Developed Catchment Areas
Catchment Post-Developed Area (ha)

Catchment 1A 13.86
Catchment 1B 2.78
Catchment 2 14.21
Catchment 3 21.97
Catchment 4 12.40

Total 65.22

5.1.1 Rainwater Tanks

In accordance with the objectives in Section 4.0, rainwater tanks will be installed on all
industrial lots in the development.

It has been conservatively assumed that the rainwater tanks will service 40% of the area of
each lot (80% of the roof area with the maximum building area being 50% of the lot) and
will be provided as required to satisfy a capacity of 1 kL per 100m?2 of roof area.
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The capturing of rainwater for reuse will reduce potable water demand and conftribute
towards a sustainable water balance for the development. The rainwater tanks will enable
water captured to be used for reuse for outdoor landscaping, the laundry, toilet flushing,
hot water and other uses.

In accordance with Central Coast Council requirements, each of the tanks are expected
to have afirst flush system installed to further improve stormwater runoff quality prior to being
discharged from the site.

Rainwater tanks will also have a 50% limit on capacity at all times to ensure that sufficient
storage is available for detention purposes at the beginning of a storm event. This is
expected to occur by having a discharge pipe with an orifice plate half way up the
rainwater tank system to allow a slow release discharge. The exact requirements will be
determined as part of the CC design and will be put on the 88b instrument for each loft.

Rainwater tanks have been provided on each proposed lot in water quality modelling
simulations.

5.1.2 On-lot Detention

To maintain pre-development peak flows into Buttonderry Creek, it is proposed that each
lot will provide on-site detention (OSD) to reduce post-development peak flows. This will
apply to all lots in the ultimate scenario. Underground OSD tanks or similar will be fitted with
an overflow pipe which will convey excess flow from the lot area and overflow from
rainwater tanks to the pit and piped road stormwater network. Lot owners will be responsible
for providing underground OSD tanks or similar and meet pre-development peak flows for
lots under a caveat in their 88b instrument.

Lot areas will be modelled as 0% impervious for stormwater quantity modelling to account
for reductions in peak flows by on-lot detention. This will result in end of line stormwater
detention controls needing to detain post development flows from road catchments and
pre development lot flows during modelling.

5.1.3 Pit and Piped Drainage

Pit and piped drainage will be designed and installed in the road network for all post-
developed catchments. Piped drainage sizing and design will be on the basis of a
minor/major storm event capacity system, having hydraulic design capacity for the 20-year
storm event consistent with Council requirements. Flow widths in the minor and major storm
events and freeboard requirements for the piped stormwater network will comply with
Cenftral Coast Council Design Guidelines.

5.1.4 Dynamic Storage

Although minor infiltration will be considered in the modelling of stormwater runoff, large
scale infiliration measures will not form a major part of the development’s stormwater
strategy due to the underlying clay soils. As such, water balance will be improved through
mass revegetation within stormwater detention facilities and open areas like the Buttonderry
Creek riparian corridor.

In the ultimate scenario, mass revegetation of the development’'s open areas will reduce
the runoff volume of the site during frequent storms and promote natural wetting and drying
cycles of the Porters Creek Wetland.
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5.1.5 Primary GPT

Primary GPTs will be installed to treat runoff prior to stormwater control facilities for each
post-developed catchment in the ultimate scenario. The primary GPT will be a Humegard
GPT acceptable to Council requirements and will provide primary freatment by removing
course sediments and gross pollutants prior to secondary treatment. Primary GPTs have
been included in the modelling of water quality for the proposed development.

5.1.6 Secondary Hydrocarbon Traps

Additional to the primary GPTs, secondary hydrocarbon traps will be provided as an end of
line tfreatment device for each post-developed catchment in the ultimate scenario. The
secondary hydrocarbon tfraps will be a Humeceptor acceptable to Council requirements
and will provide secondary treatment by removing oils, greases, phosphorus, nitrogen,
suspended solids and hydrocarbons. Secondary hydrocarbon traps have been included in
the modelling of water quality for the proposed development.

5.1.7 Sedimentation Basin

Permanent sedimentation basins will be provided as OSD controls for post-developed
catchments 1, 2 and 3 in interim scenarios and remain within the ultimate scenario. The
proposed sedimentation basins will serve two primary functions regarding stormwater
quantity and quality management. Firstly, the sedimentation basins will incorporate flow
release conftrols to detain stormwater flows for storm events ranging from the 1 year ARl up
to the 100 year ARI. Secondly, mass vegetation of the basins willimprove the quality of runoff
and act as a natural water reuse measure.

All permanent and temporary sedimentation basins will not include a permanent pool
depth.

5.1.8 Open Drainage Channel

For the ultimate scenario, an open drainage channel is proposed to convey flows from the
upstream northern Kiar Ridge Catchment and the post-developed Catchment 4 to the
northern culverts under the M1 motorway, refer to exhibits. The channel will feature three
cascading sedimentation basins formed by retaining walls which will attenuate frequent
storms with a simple control outleft.

For water quality freatment, the cascading sedimentation basins will filter coarse sediments
for the post-developed Catchment 4 prior to the upstream Kiar Ridge catchment flows
entering the channel. The channel will also be mass vegetated to provide dynamic storage
and the further capture of sediment prior to discharge downstream.

5.1.9 High Flow Bypass

A high flow bypass will be installed for the post-developed Catchment 1 to cater for the
runoff volume generated by the south western upstream catchment. In the pre-developed
scenario, the south western upstream catchment diverted flows through the proposed
Stage 1C area through a natural watercourse. The high flow bypass will be sized for the
upstream catchment and mimic the existing watercourse to discharge into Buttonderry
Creek. The high flow bypass swale will be fitted with rip rap scour protection and a level
spreader af the outlet.
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5.2 STAGE 1A INTERIM SCENARIO

The Stage 1A interim scenario will detail the specific permanent and temporary water
quality and quantity freatment confrols used for the operation of Stage 1A prior to the
construction of Stage 1B and 1C.

The permanent stormwater management controls that will be constructed as part of the
Stage TA interim scenario will remain unftil the ultimate scenario is completed. Runoff from
the majority of the road and lot catchments in Stage 1A will be freated by a permanent
primary GPT and secondary hydrocarbon frap prior to discharge into Basin 3. Basin 3 will act
as a sedimentation basin during the construction of Stage 1A and remain as a permanent
OSD control which will be heavily vegetated to allow water reuse and improve water
quality.

A portion of the permanent open drainage channel will be constructed as part of Stage 1A
to convey direct flows from Lot 20 as well as the Kiar Ridge Catchment and sheet flow from
the northern portion of the site. The open drainage channel will be extended further in the
ultimate scenario.

Temporary stormwater management controls will be constructed and used as part of Stage
1A until later stages are constructed, after which they will be removed. During the
construction of Stage 1A, a temporary sediment basin will be constructed within future Lot
69. The sediment basin will convey flows from the southern portion of Stage 1A during
construction via temporary swale drains. Once Stage 1A is fully constructed, the temporary
sediment basin will only cater for an IAD line servicing Lots 15-19 and a smallroad catchment
which will headwall to a temporary swale drain to reach the basin.

A temporary swale will also be required on the future Lot 33 fo convey flows from an existing
watercourse in the northern portion of the site to the open drainage channel. The temporary
swale will remain until Stage 1D is built and the fully constructed open drainage channel is
capable of replacing the function of the existing watercourse.

A temporary berm along the eastern boundary of the open drainage channel will form part
of Stage 1A interim works with the function of preventing increased flood levels on adjacent
land east of the proposed site. The temporary berm will remain until Stage 2 is constructed
and the adjacent land is filled. The function of the temporary berm will be further detailed
in Section 9.

5.3 STAGE 1A/1B/1C INTERIM SCENARIO

The Stage 1A/1B/1C interim scenario details the permanent stormwater controls that will
operate during and after Stage 1A, 1B and 1C are constructed. Stage 1A details will be as
per Section 5.2. Stage 1B and 1C will be constructed simultaneously prior to the construction
of Stage 1D. The construction of Stage 1B and 1C will mean that the temporary swale and
temporary sediment basin will be removed and replaced with the Stage 1B controls. There
will be no temporary stormwater controls as part of this interim scenario.

Basin 2 will be constructed as part of the Stage 1B earthworks to capture sediment and
runoff during construction and will remain as a permanent detention control for the ultimate
scenario. Once earthworks are complete, a permanent primary GPT and secondary
hydrocarbon trap will be constructed to treat stormwater runoff prior to discharge into Basin
2. Basin 2 will be heavily vegetated to allow water reuse and improve water quality.
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Basin 2 will be required to discharge intfo the Buttonderry Creek riparian corridor and the
southern box culverts under the M1 motorway due to level constraints. As such, the
headwall outlet of the basin will be fitted with a level spreader and rip rap scour protection
to maintain natural sheet flow conditions similar fo the pre-development scenario. Provision
of these conftrols will also ensure minimal stream disturbance to Buttonderry Creek as
outlined in Section 10.

Stage 1C will be simultaneously constructed with stage 1B and will have stormwater controls
specific to its circumstances.

Basin 1 will be constructed during the earthworks phase of Stage 1C to capture sediment
from the construction site and will remain as a permanent detention and water quality
control in the ultimate scenario. During the operation of Stage 1C, Basin 1 will act as a
sedimentation basin to detain flows and provide water quality treatment through mass
revegetation. A primary GPT and a secondary hydrocarbon trap will be installed for the
operation of Stage 1C to treat stormwater runoff prior to discharge into Basin 1.

Once the pit and piped road stormwater network is constructed for Stage 1C, a high flow
bypass will be constructed to bypass flows from an upstream catchment around Basin 1
and into Buttonderry Creek. To maintain natural sheet flow conditions and minimise stream
disturbance, rip rap and a level spreader will be constructed at the outlets of both Basin 1
and the high flow bypass. Both Basin 1 and 2 will discharge to the southern culvert under
the M1 motorway via Buttonderry Creek.
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6. Stormwater Quantity

The proposed stormwater strategy, as detailed in Section 5, uses a combination of pit and
pipe networks and WSUD elements to capture and convey stormwater runoff from the site.
The subject site is subdivided info a series of catchments for the post development scenario.
Parameters of catchment areas, imperviousness, catchment slope and rainfall losses are
used to simulate the catchment response to storm events to generate hydrographs and
estimate the peak discharge. The parameters used during the modelling and the results of
the modelling are outlined in the subsequent sections.

6.1 MODELLING

XP-RAFTS modelling was used to demonstrate the on-site stormwater detention required to
reduce post development peak flows back to or less than pre development peak flows for
all storm events from the 1 year ARl to the 100 year ARI design storms.

6.1.1 Mannings ‘n’
Mannings ‘n’ is the catchment roughness factor; this value is adjusted to represent the

different response of rural and urbanised catchments, impervious and pervious surfaces.
Table 6.1 shows the adopted ‘n’ values.

Table 6.1 — XP-RAFTS Mannings ‘n’ Values

Parameter Catchment Condition
. Impervious 0.015
M 1 1
annings n Pervious 0.035

6.1.2 Losses Data

XP RAFTS modelling was undertaken using initial and continuing losses. The values adopted
for the model can be found in Table 6.2 below.

Table 6.2 - Initial and Continuing Loss Values
Impervious Pervious

Initial Continuing Continuing
1.0 mm 0mm 10mm 2.5 mm

6.1.3 Rainfall Data

Design Rainfall intensity-frequency-duration (IFD) for the site was obtained using Bureau of
Meteorology ARR 1987 rainfall data for lJilliby as it best represented the rainfall for the
development site.

6.1.4 Caichment Data

The areas of the post development catchments as shown in Exhibit 2 are outlined in table
6.3.
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Table 6.3 — Post Developed Catichment Areas
Catchment Type Total Area % . Impervious Pervious
(ha) Impervious Area (ha) Area (ha)

Lots 12.41 0% 0.00 12.41

Catchment TA Roads 1.45 70% 1.02 0.44
Total 13.86 7% 1.02 12.85

Lots 2.32 0% 0.00 2.32

Catchment 1B Roads 0.46 70% 0.32 0.14
Total 2.78 12% 0.32 2.46

Lots 11.65 0% 0.00 11.65

Catchment 2 Roads 2.56 70% 1.79 0.77
Total 14.21 13% 1.79 12.42

Lots 18.56 0% 0.00 18.56

Catchment 3 Roads 3.41 70% 2.39 1.02
Total 21.97 11% 2.39 19.58

Lots 10.42 0% 0.00 10.42

Catchment 4 Roads 1.98 70% 1.38 0.59
Total 12.40 11% 1.38 11.01
Total 65.22 11% 6.90 58.32

6.1.5 Basin Data

Onsite Detention (OSD) basins have been sized and concept outlet configurations have
been prepared to enable modelling of the site and demonstrate that the basins reduce
post development peak flows back to or less than pre development peak flows. The details
for the permanent basins for the ultimate scenario are as follows:

Table 6.4 - Basin 1 Data

Basin Parameter Detail

Stormwater pit cutout — 3 x 0.525m@ — ILRL 17.0m
AHD

900 x 1200mm G.S.I.P —ILRL 17.8m AHD
Weir — 10m length, ILRL 18.1m AHD
Total Storage at 100 year Stage 2820 m3 atf IL RL 18.057m AHD

Basin invert level at outlet ILRL 17.0m AHD

Qutlet Conftrols

Table 6.5 - Basin 2 Data

Basin Parameter Detail

Stormwater pit cutout — 0.4 x 4m —ILRL 17.2m AHD
Weir — 10m length — IL RL 18.4m AHD
Total Storage at 100 year Stage 1160 m3 at ILRL 17.634m AHD

Basin invert level at outlet ILRL 17.2m AHD

Qutlet Conftrols
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Table 6.6 - Basin 3 Data

Basin Parameter Detail
Stormwater pit cutout-0.5x 1.0-ILRL 17.5m AHD
Stormwater pit cutout—0.2x 0.8 -ILRL 18.1Tm AHD
600 x 600 G.S.I.P —IL RL 19.2m AHD
Weir — 10m length - IL RL 19.4m AHD
Total Storage at 100 year Stage 5340 m3 at IL RL 19.386m AHD

Basin invert level at outlet ILRL 17.5m AHD

Qutlet Conftrols

Table 6.7 - Cascading Basin 1 Data

Basin Parameter Detail
Outlet Controls 2 x 0.375m@ pipes — IL RL 19.6m AHD
Total Storage at 100 year Stage 1090 m3 at IL RL 20.4m AHD
Basin invert level at outlet ILRL 19.6m AHD

Table 6.8 - Cascading Basin 2 Data

Basin Parameter Detail

Outlet Controls 2 x 0.375m@ pipes — IL RL 18.8m AHD
Total Storage at 100 year Stage 1440 m3 at ILRL 19.6m AHD
Basin invert level at outlet ILRL 18.8m AHD

Table 6.9 - Cascading Basin 3 Data

Basin Parameter Detail

Outlet Controls 2 x0.375m@ pipes —ILRL 17.78m AHD
Total Storage at 100 year Stage 1440 m3 at IL RL 18.58m AHD
Basin invert level at outlet ILRL 17.78m AHD

These OSD basins are all permanent detention controls which will be constructed at different
stages of the project but will remain in the development for the ultimate scenario. Further
detail on the basins modelled can be observed in Exhibits 3 to 10.

6.2 RESULTS — ULTIMATE SCENARIO

In accordance with Council requirements, modelling has been undertaken to demonstrate
compliance with water quantity objectives for stormwater runoff from the proposed
development prior to discharge of stormwater into downstream waterways.

The results of the modelling for the ultimate scenario are detailed below in Table 6.10. Table
6.10 shows the pre-developed and post-developed peak flows as observed from
downstream where the flows from all M1 culverts converge.
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Table 6.10 — Pre and Post Development Peak Flows for Entire Site— Ultimate Scenario
Post-Developed Peak % Reduction - Pre-

ARI Storm Pre-Developed Peak

Flow with Detention Developed to Post-
STEEED, A () (m3/s) DevelopZd Peak Flow
1 2.16 1.959 9.3%
2 3.159 2.796 11.5%
5 4.57 3.973 13.1%
10 5.431 5.056 6.9%
20 6.565 6.209 5.4%
50 7.632 7.189 5.8%
100 8.857 8.334 5.9%

The above results show that the post developed detained peak flows are less than the pre
developed peak flows for all storm events in the ultimate scenario.

6.3 RESULTS — STAGE 1A INTERIM SCENARIO

The following results detail the pre-developed and post-developed peak flows for the Stage
1A interim scenario. This scenario is as described in Section 5.2 of this report. Note that for
the purposes of water quantity modelling, the Stage TA scenario still models the remainder
of the site, other than Stage 1A, as pre developed to allow the comparison of pre to post
detention results downstream of the development. This has been completed as a result of
the post development catchments being different to the pre development catchments in
terms of size and discharge location.

Table 6.11 - Pre and Post Development Peak Flows - Stage 1A Interim Scenario
Post-Developed Peak % Reduction - Pre-

ARI Storm Event Pre-Developed

Flow with Detention Developed to Post-
(Year) FEEl D () (m?3/s) Developzd Peak Flow
1 2.16 1.459 32.5%
2 3.159 2.096 33.6%
5 4.57 3.474 24.0%
10 5.431 4135 23.9%
20 6.565 5.041 23.2%
50 7.632 7.093 7.1%
100 8.857 8.583 3.1%

The above results show the significant reduction in post development flow from pre
development flows for the smaller storm events with the larger storm events having the post
development flows closer to that of the pre development scenario. The reason for this is
because the Cascading Basins detain some of the pre developed Stage 1D catchment in
the post developed scenario. Furthermore, as part of the Stage 1A post development
scenario a temporary sediment basin is proposed which only has a weir as an outlet as it will
be used as a construction basin and will be pumped out between storm events. This outlet
configuration means that the smaller storm events are contained within the basin with no
discharge.
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6.4 RESULTS — STAGE 1A/1B/1C INTERIM SCENARIO

The results for the Stage 1A/1B/1C interim scenario are detailed in Table 6.12. The Stage
1A/1B/1C scenario models the reduction of post-developed peak flows after the
construction of Stage 1B/1C and prior to the construction of Stage 1D.

Table 6.12 - Pre and Post Development Peak Flows - Stage 1A/1B/1C Interim Scenario
Post-Developed Peak % Reduction - Pre-

ARI Storm Event Pre-Developed

Flow with Detention Developed to Post-
(Year) el <A () (m3/s) Developzd Peak Flow
1 2.16 1.944 10.0%
2 3.159 2.767 12.4%
5 4.57 4.517 1.2%
10 5.431 5.231 3.7%
20 6.565 6.317 3.8%
50 7.632 7.375 3.4%
100 8.857 8.481 4.2%

The above results show that there is a significant reduction in post development flow from
pre development flow for the 1 year ARl and 2 year ARI storm events with all other storm
events having the post development peak flow slightly less than that of the pre
development peak flow. Note that for the 5 year ARI storm event and larger storm events,
there is an alignment between the hydrographs for the Cascading Basins and Basin 3,
hence the smaller reduction in peak flows.
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7. Water Quality/Water Sensitive Urban Design

The proposed stormwater system detailed in Section 5 uses a combination of pit and pipe
networks and water sensitive urban design elements to convey and treat stormwater runoff
from the site. It is infended to use a combination of tfreatment devices within the drainage
system to remove nutrients and sediments from the stormwater prior to the runoff leaving
the site.

7.1 TREATMENT DEVICES

The following treatment controls were utilised to improve the water quality of runoff over the
developed catchment:

e Rainwater Tanks — Rainwater tanks are proposed to be installed for each industrial
lot. The tanks will be fitted with first flush devices and be fitted to have indoor use of
the rainwater collected. Rainwater tanks are an at source tfreatment control.

e Gross Pollutant Traps/Hydrocarbon Traps — As part of the development it is proposed
to use underground proprietary gross pollutant tfraps and hydrocarbon traps. Gross
Pollutant Traps remove gross pollutants, coarse sediments and pollutants prior to
further detention and freatment downstream. The secondary Humeceptor GPT will
also conftribute towards the removal of industrial pollutant loads such as oils, greases
and hydrocarbons. Both Humegard primary GPTs and Humeceptor Secondary GPTs
were used for modelling.

o Vegetated Sediment Basins — To accurately model the mass revegetation that is
proposed for the sedimentation basins, swales have been used during modelling to
allow for vegetation to be included. The swales modelled have been adjusted to suit
the basin dimensions.

7.2  MODELLING

The software used for the water quality modelling was MUSIC. This program is well regarded
as industry best practice for analysis of the effectiveness of freatment mechanisms on the
quality of stormwater runoff from a development site of this size.

MUSIC-link for Council has been used for the modeling for this site. Using Council’s MUSIC-
link enables the simplification of the development and assessment of MUSIC models.
Council’s MUSIC-link enables the model to adopt all of Council’s preferred parameters such
as rainfall, evapotranspiration data, lowland soil characteristics and pollutant generation
rates.

The modelling of water quality tfreatment in MUSIC does not allow for the observation of
hydrocarbon pollutant loads which are required to be reduced according fo the objectives
outlined in Section 4. As these results are unavailable through MUSIC modelling,
hydrocarbon reduction results have been sourced from the Humeceptor system Technical
Manual provided by Humes. The results are illustrated in Figure 5. Note that looking at the
results of the Humeceptor only is very conservative as the end of line basins will further
reduce hydrocarbon pollutant loads.
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Table 1 — HumeCeptor® system performance summary

Figure 5 - Humeceptor performance resulis for Total Petroleum Hydrocarbon (TPH) removal
(Source: Humes)

As can be seen in Figure 5 the TPH removal by the Humeceptor for typical stormwater is 95%
based on an inflow concentration of 10 ppm to 50 ppm.

Results for the ultimate scenario are presented in Section 7.3 and results for the interim
staging scenarios are detailed in Section 7.4-7.5.

Overall catchment areas used in MUSIC modelling were identical to those used for
stormwater quantity modelling in XP-RAFTS. Table 7.1 shows the catchment and sub-
catchment areas for different freatment nodes which are specific to MUSIC modelling.
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Table 7.1 - Catchment and Sub Catchment Areas

Sub Total Area . Impervious Pervious
% Impervious

Catchment

Catchment (ha) Area (ha) Area (ha)

Roofs 4.96 100% 4,96 0.00

Catchment Lofts 7.45 83% 6.18 1.27

1A Road 1.45 70% 1.02 0.44
Reserve

Subtotal - 13.86 - 12.16 1.71

Roofs 0.93 100% 0.93 0.00

Catchment Lofs 1.39 83% 1.15 0.24

18 Road 0.46 70% 0.32 0.14
Reserve

Subtotal - 2.78 - 2.40 0.38

Roofs 4.66 100% 4.66 0.00

Catchment Lofs 6.99 83% 5.80 1.19

2 Road 2.56 70% 1.79 0.77
Reserve

Subtotal - 14.21 - 12.25 1.96

Roofs 7.42 100% 7.42 0.00

Catchment Lofs 11.14 83% 9.24 1.89

3 Road 3.41 70% 2.39 1.02
Reserve

Subtotal - 21.97 - 19.05 2.91

Roofs 417 100% 417 0.00

Catchment Lofs 6.25 83% 5.19 1.06

4 Road 1.98 70% 1.39 0.59
Reserve

Subtotal - 12.4 - 10.75 1.65

Total 65.22 87% 56.61 8.61

The combination of ‘Roof’ and ‘Lot’ sub catchments have been modelled as 90%
impervious to accurately model pollutant loads from impervious surfaces. This differs from
stormwater quantity modelling where lots were modelled as 0% impervious to account for
on lot detention requirements.

7.3 RESULTS - ULTIMATE SCENARIO

In accordance with Council requirements, modelling has been undertaken to demonstrate
compliance with water quality objectives for stormwater runoff from the proposed
development prior to discharge of stormwater into the downstream waterways. In this
section, the water quality treatment results for the ultimate scenario will be presented in
Table 7.2.
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Table 7.2 - Ultimate Scenario Pollutant Loads and Reductions
Pollutant Source Residual Modelled Target Reduction
Load Load Reduction (%) (%)
Flow (ML/yr) 740 705 4.8 -
Total Suspended Solids 99100 16500 83.3 80
(kg/year)
Total Phosphorus (kg/year) 197 98.8 49.9 45
Total Nitrogen (kg/year) 1620 1010 37.9 35
Gross Pollutants (kg/year) 18500 0 100 90

As can be seen above, for the ultimate scenario the development exceeds the water
quality targets.

7.4  RESULTS - STAGE 1A INTERIM SCENARIO

The Stage 1A interim scenario results will be based on the treatment frain effectiveness of
flows leaving Basin 3 as well as the Lot 15-19 flows leaving the temporary sediment basin on
future Lot 69 and the Lot 20 flows leaving the cascading basins. As it is expected that Stage
1B/1C will be constructed rolling on after the construction of Stage 1A it is assumed that
there will only be a short period where these lots are freated by temporary WSUD devices.

The results of the stage 1A interim scenario modelling are shown in Table 7.3 below.

Table 7.3 - Post-Developed Stage 1A Outflow Pollutant Loads and Reductions
Pollutant Source Residual Modelled Target Reduction
Load Load Reduction (%) (%)

Flow (ML/yr) 259 235 9.2
Total Suspended Solids 38300 5810 848 80
(kg/year)
Total Phosphorus (kg/year) 73.7 32.9 55.4 45
Total Nitrogen (kg/year) 567 329 42 35
Gross Pollutants (kg/year) 6370 0 100 90

As can be seen above, for the Stage 1A interim scenario the development exceeds the
water quality targets.

7.5 RESULTS - STAGE 1A/1B/1C INTERIM SCENARIO

Results for the Stage 1A/1B/1C scenario will be provided for the end of line tfreatment train
effectiveness following discharge from Basin 1, Basin 2 and Basin 3. The Stage 1A/1B/1C
interim scenario for MUSIC modelling is best represented by the post-developed catchment
1 (1A and 1B combined), 2 and 3. It is important to note that the upstream catchment flows
for the south-western portion of the site will bypass the primary GPT, secondary hydrocarbon
trap and sedimentation basin treatment through a splitter pit that will divert it along a high
flow bypass swale. Therefore, the upstream catchment flows will not be included as part of
the MUSIC modelling for the stage 1A/1B/1C interim scenario.

The results of the stage 1A/1B/1C interim scenario modelling are shown in Table 7.4 below.
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Table 7.4 - Post-Developed Stage 1A/1B/1C Pollutant Loads and Reductions

Pollutant Source Residual Modelled Target Reduction
Load Load Reduction (%) (%)
Flow (ML/yr) 547 517 5.5 -
Total Suspended Solids 76800 12200 84.2 80
(kg/year)
Total Phosphorus (kg/year) 150 72.9 51.5 45
Total Nitrogen (kg/year) 1200 735 38.7 35
Gross Pollutants (kg/year) 13600 0 100 90

As can be seen above, for the Stage 1A/1B/1C interim scenario the development exceeds
the water quality targets.
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8. Water Balance

Council amendments to the original IWCMP 2006 state objectives for water balance for
discharge to the Buttonderry Creek riparian corridor for the 1 in 3 month ARI storm event.
Runoff volume for frequent storms and annual runoff volume discharged into Buttonderry
Creek is a consideration for the site considering potential downstream impacts on Porters
Creek Wetland drying cycles. Therefore, the Warner Industrial Park development aims to
maintain a water balance which achieves these objectives and limits post-development
runoff impacts on important downstream wetlands and habitafs.

The original stormwater strategy under the IWCMS 2006 included the storage of stormwater
runoff in basins on site and pumping the excess water volumes from the site to Wyong Creek
via a pipeline along Hue Hue Road. Since the fime of this proposed strategy Council have
noted that this method is no longer preferred.

There are numerous site constraints which influence the available methods to reduce
stormwater runoff volumes entering Buttonderry Creek. Geotechnical testing of the site soll
profile conducted by Douglas Partners revealed that the site is underlain by impermeable
clays with an estimated conservative infilfration rate of 0.36 mm/hr. Impermeable soils can
significantly limit available infiliration methods that typically reduce runoff volumes. Further
information regarding the soil profile and groundwater properties of the site are detailed in
Douglas Partners (2008), (Report on Preliminary Geotechnical Investigation, Proposed
Warner Business Park Corner Hue Hue Road and Sparks Road, Warnervale).

Anofther site constraint that can influence water balance for the proposed site is the highly
impervious nature of industrial zoned infrastructure. According to Council Design Guidelines
2018, Industrial lots must be modelled as 0% impervious for stormwater quantity modelling.
This poses a significant challenge as impervious surfaces increase runoff volumes
dramatically in comparison to pre-developed scenarios.

Measures have been taken to reduce the runoff volume entering Buttonderry Creek for
frequent storm events and on an annual basis for the Warner Industrial Park. Mass
revegetation has been modelled and proposed for open areas and stormwater detention
facilities to increase the uptake of runoff by dynamic storage in plants. Whilst this
methodology has been adopted, it is not possible to model the uptake of water by plants
in ferms of reducing the runoff volume from the site.

Furthermore, stormwater harvesting measures have been implemented through the
modelling of rainwater tanks in MUSIC and reuse has been modelled to reduce potable
water demands for the development. Modelling has been conducted in a conservative
manner due fo the complexities of accurately calculating water reuse from the future
development of each lot.

Results for the water balance and annual runoff for pre-developed and post-developed
catchments entering Buttonderry Creek have been provided in Table 8.1.
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Table 8.1 — Pre-Developed and Post-Developed Annual Runoff Volume for Southern Culvert
Flow with

Catchment Flow (ML/yr) Treatment ReAc’I\Sc(:jﬁe;I:((j%)
(ML/yr)
Pre Developed Catchment 1 66.2 66.2 0
Total 66.2 66.2 0
Post Developed Catchment 1 179 171 4.2
Post Developed Catchment 2 151 143 5.3
Total 330 314 4.7

As can be seen from Table 8.1, the pre developed stormwater runoff volume of 66.2ML/yr is
significantly less than the post developed stormwater runoff volume of 330ML/yr prior to
treatment. The tfreatment of the post development stormwater runoff volume through on lot
reuse and infilfration provides a conservative 4.7% reduction in annual runoff volume for
Buttonderry Creek and the Southern M1 Culvert.
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9. Flooding

The proposed development must consider flooding impacts caused by earthworks activities
as it lies within the Wyong Shire Council (now Central Coast Council) Flood Planning Zone.
The stormwater strategy and proposed solutions regarding flooding impacts will be
approached on an interim and ultimate scenario basis.

The proposed development site will require considerable earthworks fill as part of the
consfruction of each stage. As such, the strategy for mitigating flood levels, both on
neighbouring property and downstream infrastructure and habitats, will be to incorporate
compensatory storage where possible within the permissible boundary of construction works
for the site. Compensatory storage will primarily be included within the temporary
construction sediment basins and permanent sedimentation basins proposed for the interim
and ultimate scenarios. The stormwater detention confrols which will confribute to
compensatory storage for the site include:

Basin 1 (permanent sedimentation basin)

Basin 2 (permanent sedimentation basin)

Basin 3 (permanent sedimentation basin)

Open drainage channel (permanent drainage structure)

Stage 1A sediment basin (temporary for stage 1A interim scenario)

An important consideration for the detention structures that contribute to the
compensatory storage for the site will be the availability of capacity when flood waters from
Buttonderry Creek and the Kiar Ridge catchment enter the site. Modelling has been carried
out to demonstrate that stormwater runoff from the site will be discharged from the
detention structures prior to the arrival of upstream flood waters. The proposed stormwater
detention structures will only detain road catchment flows as lots will have their catchment
flows detained by underground OSD tanks or similar (see Section 5). As the upstream
external catchment are significant in size and are heavily vegetated, they will have
significant lag time before large flows occur through the site. As such it is expected that the
discharge from the site will occur prior to the external catchment flows being conveyed
through the site.

Consultation with flood modelling sub-consultants has revealed the potential for increased
flood levels on the future Stage 2 land due to earthworks fill within the flooding zone for the
Stage 1A interim scenario. It is proposed that a temporary berm structure will be built along
the eastern boundary of the open drainage channel to remove any increase in flood levels
on the future Stage 2 land. The berm structure will remain throughout all interim scenarios
until the construction of Stage 2 begins and the ultimate scenario is reached. The berm is
proposed to be between 0.5m and 2.3m high with a 600mm diameter pipe constructed in
line with the low point adjacent to the berm. The pipe will have a one way flap valve to
allow water from an existing dam on the future Stage 2 to drain to the proposed open drain.

Further detail on preliminary flood modelling for the Stage 1A interim scenario is available in
Appendix C. Flooding impacts are subject fo change with further modelling for other interim
and ultimate scenarios.
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10. Stream Disturbance

The proposed strategy for dealing with stream disturbance regarding Buttonderry Creek will
involve measures that limit post-development peak flows for 3 month and 1.5 year ARl storm
events. Another component of the proposed strategy is to preserve natural sheet flow
conditions within the Buttonderry Riparian Corridor and prevent scour of the surrounding
areas.

As mentioned in Section 5, Basin 1 and Basin 2 will have discharge outlets with rip rap scour
protection and level spreaders fo maintain sheet flow conditions and reduce discharge
velocity to avoid scour of sensitive habitats within the Buttonderry Creek riparian corridor.
These measures will ensure that the nature of sheet flow in areas surrounding Buttonderry
Creek will remain undisturbed.

Furthermore, Buttonderry Creek is to be revegetated in accordance with the PA
documentation and a future Vegetation Management Plan. The revegetation works will
include revegetating disturbed areas where basin stormwater outlet pipes are constructed.

The basins are proposed to have scour protection measures constructed as required based
on the flood velocities to ensure no scour protection occurs.

In reference to the peak flow results presented in Section 6, measures have been taken to
reduce post-development peak flows for frequent rain events to minimise stream
disturbance of Buttonderry Creek.
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11. Erosion and Sedimentation Control

Erosion and sedimentation confrol measures need to be implemented during any
construction on the proposed subdivision to minimise the risk of erosion to disturbed areas
and limit the transport of sediments from the construction site to downstream waterways.
Preliminary Erosion and Sedimentation Control Plans are presented in Exhibits 11-15. The
aftached Erosion and Sedimentation Control Plans are only indicative plans as other Erosion
and Sedimentation Control Plans will be provided as part of bulk earthworks and
constfruction certificate drawings. A further plan will also be provided by the contractor
before construction takes place.

During the construction period, it is recommended that the temporary and permanent
sedimentation basins are constructed early during construction works to contain sediment
runoff. For the Stage 1A interim scenario, this will involve the immediate construction of Basin
3 and the temporary sediment basin located on Lot 69. Once sediment controls are
established, runoff can safely be conveyed to them through a network of berms and swale
drains. The Stage 1B/1C scenario will require the permanent Basin 1 and Basin 2 to be
immediately constructed after which berms and swales can convey runoff. Permanent
sedimentation basins will require immediate vegetation coverage once construction works
are finalised.

It is also recommended that an appropriate Erosion and Sedimentation Control Plan is
implemented throughout the entfire construction period to minimise the quantity of
sediments being conveyed to the temporary sediment basin.
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12. Conclusion

This report has been completed to support a modification to the PA for the Warner Industrial
Park. The report outlines the CCC stormwater objectives and how these are achieved in
both interim and ultimate development scenarios.

A treatment train process/stormwater system containing a pit and pipe network in addition
to rainwater tanks and an end of line GPT/Humeceptor has been designed to convey the
stormwater runoff to proposed sedimentation basins located around the site.

XP RAFTS modelling has demonstrated that the proposed sedimentation basins enable the
post development peak flows to be reduced back to the pre development peak flow levels
forthe 1 year ARl through to the 100 year ARl storm event for the ultimate scenario and each
permanent basin.

MUSIC modelling has been used to demonstrate that the tfreatment train for runoff from the
proposed development complies with the performance target objectives of CCC prior to
discharge from the site.

Total water management has been included during the design and modelling of the
proposed development so as to incorporate water retention and reuse measures to reduce
the demand on potable water as well as reduce total stormwater runoff volume from the
site.

Impacts of earthworks fill on increased flood levels have been considered and mitigated by
the provision of compensatory storage in all temporary and permanent sedimentation
basins for interim and ultimate scenarios.

An Erosion and Sedimentation Conftrol Plan has also been prepared for construction of the
proposed development, as per Council’s requirements.

Overall, the works proposed in this WCMP are designed to achieve a positive outcome for
the management and treatment of stormwater runoff from the proposed development.
Modelling indicates that through the implementation of the proposed WCMP, all of
Council's requirements in relation to water quantity, water quality and flooding will be met.

Water Cycle Management Plan
Warner Industrial Park, Hue Hue Road and Sparks Road, lJilliby
(Ref: 190628)



johnson

13. References

Australian Runoff Quality (ARQ) Engineers Australia
Central Coast Council (2018) - Design Guidelines

Douglas Partners (2008), (Report on Preliminary Geotechnical Investigation, Proposed
Warner Business Park Corner Hue Hue Road and Sparks Road, Warnervale).

J. Wyndham Prince (2009) — Warner Industrial Park Water Management Scheme

Wyong Shire Council (2006) - Infegrated Water Cycle Management Strategy

Water Cycle Management Plan
Warner Industrial Park, Hue Hue Road and Sparks Road, lJilliby
(Ref: 190628)



Exhibits

Exhibit 1
Exhibit 2
Exhibit 3
Exhibit 4
Exhibit 5
Exhibit 6
Exhibit 7
Exhibit 8
Exhibit 9
Exhibit 10
Exhibit 11
Exhibit 12
Exhibit 13
Exhibit 14
Exhibit 15

Pre-Developed Catchment Plan

Post Developed Catchment Plan

Basin No.1 Detail Plan

Basin No.1 Section

Basin No.2 Detail Plan

Basin No.2 Section

Basin No.3 Detail Plan

Basin No.3 Section

Cascading Basins Detail Plan

Cascading Basins Sections

Erosion and Sediment Control Plan Stage 1A — Sheet 1
Erosion and Sediment Control Plan Stage 1A — Sheet 2
Erosion and Sediment Control Plan Stage 1B/1C
Erosion and Sediment Control Plan Stage 1D

Erosion and Sediment Control Details & Notes



@ /]

LEGEND

SITE BOUNDARY

STAGE BOUNDARY
— DCDB BOUNDARY

4 —_— MAJOR NATURAL CONTOUR

MINOR NATURAL CONTOUR

719762 PRE DEVELOPMENT

CATCHMENT A BOUNDARY

PRE DEVELOPMENT

CATCHMENT B BOUNDARY

PRE DEVELOPMENT

CATCHMENT C BOUNDARY

[EXTERNAL CATCHMENT]

R —

RIDGE

i

59
755271

N
¥
L

"
239704

STAGE 1D
STAGE 2

101
239089
32
258692

\§(/ h \\ §W )
PRE-DEVELOPED

- CATCHMENT C
I ——— 31.7ha

S

2
240205

1

791157 ,)
[EXTERNAL CATCHMENT] & QQ/ /
<

RING\CIVILA\WCMP\190628-WCMP-001.DWG

NGINEE!

12:38:17PM Cad File: S:\190628\DWG'S\|
coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

Plotted By: Jeremy Dick Plot Date: 20/12/21

This plan il

e project management

e civil engineering

e infrastructure

e superintendency

e social impact

e fown planning e surveying

e development feasibility

e visualisation e urban design

< N —»
yay A J ol
/4 o012
[ : <I5
2 & »
g \.
N
/_‘/_,_/—M_
I STAGE 1A - ; ,\O v 5
s A= 5
EXTERNAL CATCHMENT] 54 v STAeeTéi?‘ : 259531
i )
7 )
. . PRE-DEVELOPED | ~ 259531 g
2 . CATCHMENT B SR NORTHERN M1 CULVERT —
791157 N ‘L 3x3000mm WIDE x 1500mm HIGH ht
‘ 17.04ha $Q/ BOX CULVERTS (RL.17.25) o]
| , o ’ %{0 [§)
[0)
2\%. | @ >
X | . x
. 5 s
K X ’ o
. MIDDLE M1 CULVERT c
é % th.(i],gg? PIPE CULVERT C;
o
/" [ PRE-DEVELOPED @% a
\ 94
I | CATCHMENT A -} < QQ{O etan o
16.61ha ; 23 =
[EXTERNAL CATCHMENT] % 256530 ™
| ~ 22 o
\\J\ 27 259530 3
\ - 259530
'\SD4 N/ drawing fitle:
N SOUTHERN M1 CULVERT .
,?/\'S . ~ 4200mm WIDE x 4000mm HIGH EXHIBIT 1:
M s BOX CULVERTS (RL.16.25) PRE DEVELOPMENT
I 1 O CATCHMENT PLAN
1005169 HUE HUE ROAD
‘ location: & SPARKS ROAD,
WARNERVALE
EXISTING counci: CENTRAL COAST COUNCIL
SUDMSION oo el 190628-WCMP-00]
client:
PRE-DEVELOPMENT CATCHMENT PLAN WARNERVALE LF ch W
SCALE 1:4000 P‘ry Ltd
Ll 49900717 | . h
ver date comment drawn| pm level information scale (A1 original size) notes JO nson
. - tral coast offi h: (02) 4305 4300
A | 201221 | INAL ISSUE N Ly, | DATUM: L — — s honter office © Eh; (02) 4978 5100
CONTOUR INTERVAL: 1.0m sydney office ph: (02) 8046 7411

www.adwjohnson.com.au




Plotted By: Jeremy Dick Plot Date: 20/12/21 12:38:29PM Cad File: $:\190628\DWG'S\ENGINEERING\ CIVILA\WCMP\ 190628-WCMP-002.DWG

This plan il

ou do not have all of the information. This note is coloured RED.

-~

LEGEND

[EXTERNAL CATCHMENT]

4

719762

59
755271
@
Q(? POST-DEVELOPED
CATCHMENT 4
12.4ha

5 7
ff /4
! S

791157
[EXTERNAL CATCHMENT] S \)‘(/

3

POST-DEVELOPED

ludes coloured information. If you have a black and white co

=
~

STAGE 1D) -

STA(%Q%

"
239704

CONSTRUCTED CHANNEL
INCLUDING CASCADING BASIN:
T

Ll

2
240205

— e — SITE BOUNDARY

STAGE BOUNDARY
PROPOSED LOT BOUNDARY
DCDB BOUNDARY

MAJOR CONTOUR

MINOR CONTOUR

MAJOR NATURAL CONTOUR
MINOR NATURAL CONTOUR
POST DEVELOPMENT
CATCHMENT 1A BOUNDARY
POST DEVELOPMENT
CATCHMENT 1B BOUNDARY
POST DEVELOPMENT
CATCHMENT 2 BOUNDARY
POST DEVELOPMENT
CATCHMENT 3 BOUNDARY
POST DEVELOPMENT
CATCHMENT 4 BOUNDARY

\. J

1aag

working beyond expectations

drawing title:

EXHIBIT 2:

POST DEVELOPMENT
CATCHMENT PLAN

HUE HUE ROAD
& SPARKS ROAD,

location:

WARNERVALE

council: CENTRAL COAST COUNCIL

awgref: 190628-WCMP-002

client:
e

WARNERVALE LF
johnson

CATCHMENT 3 = o 4
22.0ha ] [©
y <fs
SR \
§ | {BAsNG
\/' STAGE 1A \ ) '\O
|EXTERNAL CATCHMENT ﬂ STAGE 1B ) l 259531
/ < 2597531
Yy
79121 - y NORTHERN M1 CULVERT
3x3000mm WIDE x 1500mm HIGH
7/ y $€L BOX CULYERTS 1R>E4|7,25] "
' POST-DEVELOPED R\Y
CATCHMENT 1B A
>
2.8ha 4 Q) POST-DEVELOPED
-
, 6 CATCHMENT 2
v, 3 = . M‘|2h°
y 7
2 \2«._\ &?’ / '\ MIDDLE M1 CULVERT
X P 7
\ . 6% ; (((,(/ fRL‘?;lgg? PIPE CULVERT o4
/ POST-DEVELOPED " & et
N & 23
[EXTERNAL CATCHIMENT 1 | CATCHMENT 1A , 44 263530
13.9ha NK
2 22
X 10 27 259530
D 13 BASIN | 299530
,04 : " 12 SOUTHERN M1 CULVERT
'?/\' 4200mm WIDE x 4000mm HIGH
) '9 HIGH FLOW BOX CULVERTS (RL.16.25)
O BYPASS SWALE
2 $
1
1005169
EXISTING
SUBDIVISION
830153
POST DEVELOPEMENT CATCHMENT PLAN
Ll SCALE 1:4000 494011 [SREAN > e
date comment drawn| pm level information scale (A1 original size) notes
A | 20.12.21 | INITIALISSUE JJ JY. DATUM: 14000 OE:HM!Q?M
CONTOUR INTERVAL: 0.5m

e project management

e civil engineering

e infrastructure

e superintendency

e social impact

e fown planning

e surveying

e development feasibility

e visualisation

central coast office  ph: (02) 4305 4300
hunter office ph: (02) 4978 5100
sydney office ph: (02) 8046 7411

www.adwjohnson.com.au

e urban design



Plotted By: Jeremy Dick Plot Date: 20/12/21 12:38:45PM Cad File: $:\190628\DWG'S\ENGINEERING\ CIVILA\WCMP\ 190628-WCMP-003.DWG

This plan il

ou do not have all of the information. This note is coloured RED.

; 204 4

<
&

@900 PIPE \

PRIMARY HUMEGUARD GPT

%,
T
",

A

\

BASIN TO BE HEAVILY
VEGETATED

LEGEND

— e — SITE BOUNDARY

— e — STAGE BOUNDARY
_— PROPOSED LOT BOUNDARY
DCDB BOUNDARY

MAJOR CONTOUR

MINOR CONTOUR
PROPOSED STORMWATER
PROPOSED SWALE

PROPOSED SW PIT

PROPOSED GPT/HUMECEPTOR
PROPOSED LINTEL

PROPOSED HEADWALL

e project management

e civil engineering

e infrastructure

e superintendency

e social impact

e fown planning

e surveying

e development feasibility

e visualisation

19.8 @ ‘\ A ®
[SECONDARY HUMECEPTOR |
A g BASIN No.1
g & INVERT R.L. 17.00
l $/ 3 CRESTR.L. 18.4
®
[RIP RAP SCOUR PROTECTION
200 2 \L P 19.2
3 N
I < B /
v
el |2 ™
X ° B
N
18.6\L
o
] J
¢
10m LONG WER RL18.1 -
J .
o
8 . x =z
o : O
[¢)
[0)
— [o}
w
:.. 3
[0)
©
j=
% o
A >
18 Q4 ©
RIP RAP SCOUR PROTECTION =
0 o
b c
h\ﬁ\%b —
PROVIDE LEVEL ~
=
o
N 2
%
S <N 19,0 drawing fitle:
% 2 . EXHIBIT 3:
®.
| AN © - BASIN No.1
3 > DETAIL PLAN
= K-
5 ¢
° HUE HUE ROAD
E % location: & SPARKS ROAD,
3 %, < WARNERVALE
< 18.8 [ council: CENTRAL COAST COUNCIL
<
S
H dwgret: 190628-WCMP-003
= 2
E % client: 1
o
g & WARNERVALE LF
3 & % BASIN No.1 DETAIL PLAN ®° \ N 2
g ¢ 3 2 Pty Ltd adw
: . SCALE 1:250 \“ 182 S Y -
3 ver date comment drawn| pm level information scale (A1 original size) notes JOhnson
. 1 Y 5m central coast office  ph: (02) 4305 4300
A | 20.12.21 | INITIAL ISSUE JJ JY. DATUM: s %s o hunter office ph: (02) 4978 5100
CONTOUR INTERVAL: 0.2m ’ sydney office ph: (02) 8046 7411

e urban design

www.adwjohnson.com.au



RING\CIVILA\WCMP\ 190628-WCMP-004.DWG

NGINEE!

12:38:54PM Cad File: S:\190628\DWG'S\|
coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

Plotted By: Jeremy Dick Plot Date: 20/12/21

This plan il

HEADWALL OUTLET

QUTLETS

— 3 x 525¢ PIPE CUTOUTS AT RL.17.0m

— 900 x 1200 GSIP GRATE RL.17.8m

SPLITTER PIT SPLITTER PIT
10m LONG WEIR RL 18.10]
X % HEADWALL OUTLET
17, KRILLLIKLLLLLILRLLLRIRZ — _ NATURAL
———— - A I TR
R I NN SO OIS SESIIA S |l S NATURAL SURFACE | |- SURFACE
RRORRRRRR, O R R R R R R R LR R R R, = - e it K RL 17.80- 4 — — — _ NATURAL SURFACE /[
FLOW——»— O FLOW——»— o FLOW——=— RL 17.00 [ N R Y S LA AL SRS
— — — A N
AR RRIRERLRILRIRLRLRLRIALRZRI RIRINIRIRII R R FLow—
3900 PIPE :,\\\,\\\,\\\,4\\;s\\,\\\,\\\,\\\,\f\\/\//\/\\//\/\ SR />\\4\\\/\\\>\\4\\N\\,, SN RIS

(BYPASS FLOW)

BASIN 1 — SECTION (AN

RIP RAP SCOUR PROTECTION OUTLET PIPES

OUTLET PIPES

IR\F’ RAP SCOUR PROTECTION

e project management

e civil engineering

e infrastructure

e superintendency

SCALE 1:100 003 LEVEL SPREADER
1
ver date comment drawn| pm level information scale (A1 original size) notes
. 0 2.5 5.01
A | 20.12.21 | INITIAL ISSUE JJ sy, | DATUM: A — e— oo
CONTOUR INTERVAL:

e social impact e fown planning e surveying e development feasibility e visualisation e urban design

drawing title:

EXHIBIT 4:
BASIN No.1
SECTION

HUE HUE ROAD
location: & SPARKS ROAD,
WARNERVALE

council: CENTRAL COAST COUNCIL

dwgref: 190628-WCMP-004

client: 1

WARNERVALE LF

Pty Ltd S
johnson

central coast office  ph: (02) 4305 4300
hunter office ph: (02) 4978 5100
sydney office ph: (02) 8046 7411

www.adwjohnson.com.au

working beyond expectations




20

LEGEND

SITE BOUNDARY

STAGE BOUNDARY
PROPOSED LOT BOUNDARY
DCDB BOUNDARY

MAJOR CONTOUR

MINOR CONTOUR
PROPOSED STORMWATER

2 4.0m WIDE MAINTENANCE

ACCESS TRACK

L
g/
— BASIN No.2 oy
® INVERTR.L. 17.2 1

/

/

/

/

/ CRESTR.L. 18.7

.,
— .

e

of

18

/ ,/
4

ou do not have all of the information. This note is coloured RED.

RIP RAP SCOUR PROTECTION

20

PROVIDE LEVEL SPREADER

69 Y
® , ] PROPOSED SW PIT
I PROPOSED GPT/HUMECEPTOR
l = PROPOSED LINTEL
) PROPOSED HEADWALL
. J
10m LONG WEIR RL17.65
RIP RAP SCOUR PROTECTION
STILLING BASIN
o BASIN TO BE HEAVILY
/—{ PRIMARY HUMEGUARD GPT === VEGETATED
————— RIP RAP SCOUR PROTECTION
! AND STILLING BASIN o
\ SECONDARY HUMECEPTOR |7, S

.

drawing title:

EXHIBIT &:
BASIN No.2
DETAIL PLAN

L]

location:

2

HUE HUE ROAD
& SPARKS ROAD,
WARNERVALE

council: CENTRAL COAST COUNCIL

awgref: 190628-WCMP-005

1B

client:

WARNERVALE LF
Pty Ltd

BASIN No.2 DETAIL PLAN

SCALE 1:500

coloured information. If you have a black and white cop

DA
level information

date comment pm scale (A1 original size) notes

s

johnson

DATUM: a0 125 250m
CONTOUR INTERVAL: 0.5m 1500 P m——— 11000

e infrastructure

20.12.21 | INITIAL ISSUE JY.

e visualisation

Plotted By: Jeremy Dick Plot Date: 20/12/21 12:39:06PM Cad File: S:\190628\DWG'S\ENGINEERING\ CIVIL\WCMP\ 190628-WCMP-005.DWG

e town planning e surveying e development feasibility e urban design

e project management

e civil engineering e superinfendency e social impact

central coast office  ph: (02) 4305 4300
hunter office
sydney office

Www.

ph: (02) 4978 5100
ph: (02) 8046 7411

adwjohnson.com.au

working beyond expectations




RING\CIVILA\WCMP\ 190628-WCMP-006.DWG

ENGINEE

PM Cad File: $:\190628\DWG'S\|
coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

5l

12:39

Plotted By: Jeremy Dick Plot Date: 20/12/21

This plan il

bt
£
o
g SPLITTER PIT HEADWALL OUTLET OUTLET CONTROLS 10m LONG WEIR RL 17.65
& — 4m WIDE x 0.4m HIGH
1 PIT CUTOUT AT RL 17.20
AN : I CE
XXX, NN S R R R S R RS OSN? R _NATURAL SURFACE - HEADWALL OUTLET
Sl IS S S S e [ e - ) wawrasireace )b "
FLOW FLOW FLOW RL)7.73 T == 2 ; ———LTURAL SURFACE
PN —— Bl o RL 17.20 ——— O I N N N NI
R R R e R T R L 7 % TR 2 A FLOW ——=— A 8 8
R R R R A R R R R R AR R R R RRAR, R/ RIR TR IR IR IR IR IR IR I RSN IR IR I RI RIR IR IR SRR IR IR IR IR R IR s | — i i
N ARRHCEEE RGOS A N N N s 2N NN NN NN NI DN FLOW—= B
1800x900 1800x900 1800x900 RIP RAP SCOUR PROTECTION SOOI IN DN D IS DN DN PN 2>
RCBC RCBC RCBC
1800 WIDE x 900 HIGH 1800 WIDE x 900 HIGH b
LOW FLOW PIPE BOX CULVERT BOX CULVERT <
o
RIP RAP SCOUR PROTECTION psi
o]
BASIN No.2 — SECTION B s
| SCALE 1:100 005 o
[0)
[o}
x
[0)
©
j=
o
>
)
Q
| o)
C
~
=
o
2
drawing title:
BASIN No.2
HUE HUE ROAD
location: & SPARKS ROAD,
WARNERVALE
council: CENTRAL COAST COUNCIL
dwgret: 190628-WCMP-006
client: 1
Pty Ltd aaw
ver. date comment drawn| pm level information scale (A1 original size) notes JOhnSOﬂ
. 0 25 5.0 central coast office  ph: (02) 4305 4300
A | 201221 | INITIAL ISSUE JJ LY. DATUM: A — —" s hunter office ph: (02) 4978 5100
CONTOUR INTERVAL: sydney office ph: (02) 8046 7411

e project management e civil engineering e infrastructure e superinfendency e social impact e town planning e surveying e development feasibility e visualisation e urban design www.adwjohnson.com.au




Plotted By: Jeremy Dick Plot Date: 20/12/21 12:39:29PM Cad File: $:\190628\DWG'S\ENGINEERING\ CIVILA\WCMP\ 190628-WCMP-007.DWG

LEGEND

— e — SITE BOUNDARY

— e — STAGE BOUNDARY
_— PROPOSED LOT BOUNDARY
DCDB BOUNDARY

MAJOR CONTOUR

MINOR CONTOUR
PROPOSED STORMWATER
PROPOSED RETAINING WALL

PROPOSED SW PIT
PROPOSED GPT/HUMECEPTOR
—
=)

65

g6l

PROPOSED LINTEL
PROPOSED HEADWALL

195 196

PRIMARY HUMEGUARD GPT
SECONDARY HUMECEPTOR

.9‘6'/

66

19.8

A
BASIN TO BE HEAVILY
/
BASIN No.3 - o

INVERTR.L. 17.5
CRESTR.L. 19.7 PR —

e

10m LONG WEIR RL]‘?

RIP RAP SCOUR PROTECTION

working beyond expectations

ou do not have all of the information. This note is coloured RED.

drawing title:

EXHIBIT 7:
BASIN No.3
DETAIL PLAN
HUE HUE ROAD

location: & SPARKS ROAD,
WARNERVALE

council: CENTRAL COAST COUNCIL
dwgref: 190628-WCMP-007

/
/

LD
RIP RAP SCOUR PROTECTION *
7

coloured information. If you have a black and white cop

( = client: 1
/ A% 20 ¥ WARNERVALE LF
BASIN No.3 DETAIL PLAN adw
/ __ of SCALE 1:250 Pty Ltd -
ver. date comment level information scale (A1 original size) notes JOhnSOﬂ
E . 1 Y 5m central coast office  ph: (02) 4305 4300
sl A | 201221 | INITALISSUE JJ JY. DATUM: s %s o hunter office ph: (02) 4978 5100
CONTOUR INTERVAL: 0.2m : sydney office ph: (02) 8046 7411
E
£

e project management e civil engineering e infrastructure e superinfendency ial i i e surveying e development feasibility e visualisation e urban design www.adwjohnson.com.au




RING\CIVILA\WCMP\ 190628-WCMP-008.DWG

NGINEE!

12:39:37PM Cad File: S:\190628\DWG'S\
coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

Plotted By: Jeremy Dick Plot Date: 20/12/21

This plan il

OUTLET CONTROLS

- 0.5m WIDE x 1m HIGH CULVERT CUTOUT AT RL.17.5m
- 0.2m WIDE x 0.8m HIGH CULVERT CUTOUT AT RL.18.1m
- 600mm x 600mm GSIP GRATE RL.19.2m

CREST RL 19.70

<
g
- 10m LONG WEIR RL 19.40
< SPLITTER PIT HEADWALL OUTLET
e
1 5
TITR NN N NN N — AN AN A NANANANANAN AR RL 17.80 S S S NN D N NI !
KRR R R NATURAL \/<\\/\<</\\\//\\/<\\/<\\/<\\<K1//\\\/<\\//\\/<\\/<///<\//\\\//\\\//\\\\\\/\\\\\ HEADWALL OUTLET
TLow —_— T fon 1 e SURFACE  RL 17.5 URRLRRRR R R R
- F/Loy—/» [ -— oll — || =\ 1 {t = RL 17.28
TRIR R R R - — - - - = . — . S— [ L o—— — — — ——— —— | i I w2
RIRI PTG NA A G S AP FIFAVANF A AN AN N ENANP NN SANENERARASAANARANANRNRNRN fLow——= ﬂw

S I I S I S S I A S A T N VA
_OUTLET PIPES

IR\F’ RAP SCOUR PROTECTION

LEVEL SPREADER

drawing title:

EXHIBIT 8:
BASIN No.3
SECTION

HUE HUE ROAD
location: & SPARKS ROAD,
WARNERVALE

council: CENTRAL COAST COUNCIL

dwgref: 190628-WCMP-008

client: 1

WARNERVALE LF
Pty Ltd aaw

johnson

e project management e civil engineering

e infrastructure

e superintendency

9375 RCP
3000x900 3000x900 LOW FLOW PIPE RIP RAP SCOUR PROTECTION OUTLET PIPES
RCBC RCBC
SCALE 1:100 007

1

ver date comment drawn| pm level information scale (A1 original size) notes

. 0 2.5 5.01
A | 20.12.21 | INITIAL ISSUE JJ sy, | DATUM: A — e— 5o
CONTOUR INTERVAL:

central coast office  ph: (02) 4305 4300
hunter office ph: (02) 4978 5100
sydney office ph: (02) 8046 7411

www.adwjohnson.com.au

e social impact e fown planning e surveying e development feasibility e visualisation e urban design

working beyond expectations




4

— e — SITE BOUNDARY

— e — STAGE BOUNDARY
_— PROPOSED LOT BOUNDARY
DCDB BOUNDARY

MAJOR CONTOUR

MINOR CONTOUR
PROPOSED STORMWATER
— PROPOSED SWALE

%

(1] PROPOSED SW PIT
PROPOSED GPT/HUMECEPTOR
—
=

PROPOSED LINTEL
PROPOSED HEADWALL

45

>

| ROAD No.4 \ \

20 20

B
8
3

18 18

T

2/ D < & < < & < <
~ STAGE 1A m . = 25—

STAGE 2 = ———F — Y — — — — — — — —— T T T T T T T T T T T T T T 7 "|SANDSIONELOG RETAINING
SANDSTONE LOG RETAINING m——, kT A WALL (800mm HIGH)

S ——— WALL (800mm HIGH) - BOX CULVERTS

- CONSTRUCTED UNDER
PROPOSED STAGE 2 ROAD

&

>0
=
P
zE
(ol
40
Ze
o

7T\

REFER BELOW FOR CONTINUATION

CASCADING BASIN No.3
INVERTR.L. 17.78
CRERSTR.L. 18.58

CASCADING BASIN DETAIL PLAN (PART 1)

SCALE 1:500

\
) / @ 30 29 o
/ 33 32 1 28 27 i
o
[NEE olNN] —— = = = — = - i : -
) ﬂ' Q 0 S /\ ™ \ %
zE < | : \
[a) ® — \ 7] \ \ (0]
83 2 \" ROAD No.4 \ \ \ \ o
o 9 \ \ \Y x
3 === S \ o
ze = 2
& e é 2 20 20 2 = g ’22 - 22 2 ©
= 1 I e ———— - n——  arle 2 - = — = — c
. E T o
SE z /\ >
= =1 O L D o
-8 CHANNELTO BE | ——
2 E =" .
5 b i St POST DEVELOPED CATCHMENT 4 3 -
05| 3 \ TO DISCHARGE INTO OPEN DRAIN 1 o
% 3| < 20 20 <
Y n 2 “ L i STAGE 1D <
R B2 —% 2D ———— N 2% - — - — — — — — 1 D — ST T T — — — — =
2% — S
2
o3 SANDSTONE LOG RETAINING STAGE 2 3
28 CASCADING BASIN No.2 WALL [800mm HIGH) CASCADING BASIN No.1
g8 INVERTR.L. 18.8 INVERTR.L. 19.6 ———
KL CRERSTR.L. 19.6 . CREST R.L. 20.40 '
;% & ‘ EXHIBIT 9:
£ CASCADING BASINS
5% DETAIL PLAN
=3
% ° HUE HUE ROAD
53 location: & SPARKS ROAD,
o3 X WARNERVALE
=8 CASCADING BASIN DETAIL PLAN (PART 2) ,
< AL 500 council: CENTRAL COAST COUNCIL
% awgrel: 190628-WCMP-009
g client:
OB
23 WARNERVALE LF J
o3 Pty Ltd aaw
% ver. date comment drawn| pm level information scale (A1 original size) notes JOhnSOﬂ
: . .0m fral t offi h: (02) 4305 4300
2l A | 201221 | INITALISSUE N sy, | DATUM: B — — P, hunferoffice Eh; (02) 4978 5100
CONTOUR INTERVAL: 0.5m sydney office ph: (02) 8046 7411

www.adwjohnson.com.au

e project management e civil engineering e infrastructure e superintendency e social impact e fown planning e surveying e development feasibility e visualisation e urban design




RING\CIVILA\WCMP\190628-WCMP-010.DWG

NGINEE!

12:40:04PM Cad File: S:\190628\DWG'S\|
coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

Plotted By: Jeremy Dick Plot Date: 20/12/21

This plan il

CASCADING BASIN 1
TOP OF WALL RL.20.4m

CASCADING BASIN 2
TOP OF WALL RL.19.6m

500W x 1000H
SANDSTONE BLOCK
RETAINING WALL

CASCADING BASIN 3
TOP OF WALL RL.18.58m

500W x 1000H

NATURAL SURFACE

NI

PSP SNESNFSNUSNSANEANCANAANCANUANCANT

SANDSTONE BLOCK
RETAINING WALL

500W x 1000H
SANDSTONE BLOCK
RETAINING WALL

NORTHERN M1 CULVERT

NATURAL
SURFACE

NATURAL
SURFACE

NATURAL
SURFACE

RL 17.78

’ ALL WALLS TO HAVE

2 x ¢375 PENETRATI

JONS RL17.28

D D O O N OO NS OGNS IH

ALL WALLS TO HAVE
2 x 8375 PENETRATIONS

ALL WALLS TO HAVE
2 x $375 PENETRATIONS

CASCADING BASINS — SECTION /DY

SCALE 1:100

(eos/

ver date comment drawn| pm level information scale (A1 original size) notes
. 0 25 5.01
A | 20.12.21 | INITIAL ISSUE JJ sy, | DATUM: A 55"”1’;30
CONTOUR INTERVAL:

e project management

e civil engineering

e infrastructure

e superintendency

e social impact e fown planning e surveying e development feasibility e visualisation e urban design

drawing title:

EXHIBIT 10:
CASCADING BASINS
SECTION

HUE HUE ROAD
& SPARKS ROAD,
WARNERVALE

location:

council: CENTRAL COAST COUNCIL

dwgref: 190628-WCMP-010

client: 1

WARNERVALE LF

Pty Ltd S
johnson

central coast office  ph: (02) 4305 4300
hunter office ph: (02) 4978 5100
sydney office ph: (02) 8046 7411

www.adwjohnson.com.au

«
=
[©]

.
O

—
O
)
Q
x
0]

©
=
[©]
>
0]

Q
(o))
=

N~
=
O
2




coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

Plotted By: Jeremy Dick Plot Date: 20/12/21 12:40:15PM Cad File: $:\190628\DWG'S\ENGINEERING\ CIVILA\WCMP\ 190628-WCMP-011.DWG

This plan il

( LEGEND
— i — SITE BOUNDARY
m—— e === STAGE BOUNDARY
59 ~—— —— ——  PROPOSED LOT BOUNDARY
———————  DCDBBOUNDARY
755271 MAJOR CONTOUR
MINOR CONTOUR
MAJOR NATURAL CONTOUR
MINOR NATURAL CONTOUR
] PROPOSED SW PIT
PROPOSED GPT/HUMECEPTOR
= PROPOSED LINTEL
A PROPOSED HEADWALL
—— PROPOSED RETAINING WALL
——O———~  SEDIMENT/SILT FENCING
—X——X— NO-GO FENCING
—— <— <— PROPOSED SWALE DRAIN
—— <— <— PROPOSED DIVERSION DRAIN
PROPOSED BERM
O STRAWBALES
S5 GRAVEL/SAND BAGS
EE==  SITE ACCESS/SHAKER RAMP
f@% STOCKPILE LOCATION
. J
»
2 c
9 o
O
| ¢}
[0}
Q
X
[0}
2| o
\\ c
(e}
>
[0)
Q
| o)
c
<
] -
(]
791157 3
drawing title:
EXHIBIT 11:
EROSION & SEDIMENT
CONTROL PLAN
STAGE TA - SHEET 1
HUE HUE ROAD
location: & SPARKS ROAD,
WARNERVALE
council: CENTRAL COAST COUNCIL
dwgret: 190628-WCMP-011
client: 1
WARNERVALE LF J
Pty Ltd CIGh
ver.| date comment drawn | pm level information JOhI’]SOﬂ
DATUM: central coast office  ph: (02) 4305 4300
A | 201221 | INITIAL ISSUE JJ LY. . hunter office ph: (02) 4978 5100
CONTOUR INTERVAL: sydney office ph: (02) 8046 7411

e project management e civil engineering e infrastructure e superintendency e social impact e fown planning e surveying e development feasibility e visualisation e urban design www.adwjohnson.com.au




loured RED.

note is col

all of the information. This

LEGEND

— i — SITE BOUNDARY
STAGE BOUNDARY
PROPOSED LOT BOUNDARY
DCDB BOUNDARY
MAJOR CONTOUR
MINOR CONTOUR
MAJOR NATURAL CONTOUR
MINOR NATURAL CONTOUR

PROPOSED SW PIT
PROPOSED GPT/HUMECEPTOR
PROPOSED LINTEL

PROPOSED HEADWALL

PROPOSED RETAINING WALL
SEDIMENT/SILT FENCING
NO-GO FENCING
PROPOSED SWALE DRAIN
PROPOSED DIVERSION DRAIN

PROPOSED BERM

STRAWBALES

GRAVEL/SAND BAGS

SITE ACCESS/SHAKER RAMP

STOCKPILE LOCATION

working beyond expectations

drawing title:
EXHIBIT 12:

EROSION & SEDIMENT
CONTROL PLAN
STAGE 1A - SHEET 2

HUE HUE ROAD
location: & SPARKS ROAD,
WARNERVALE

council: CENTRAL COAST COUNCIL
dwgref: 190628-WCMP-012

a black and white copy you do not have

coloured information. If you have

Plotted By: Jeremy Dick Plot Date: 20/12/21 12:40:25PM Cad File: $:\190628\DWG'S\ENGINEERING\ CIVILA\WCMP\ 190628-WCMP-012.DWG

This plan

client:
<
WARNERVALE LF
EROSION & SEDIMENT CONTROL PLAN ( adw
SCALE 1:1000 s P’ry Ltd -
ver. date | commen t drawn| pm level information scale (A1 original size) notes JOhnSOﬂ

. m central coast office  ph: (02) 4305 4300
A | 201221 | INITIALISSUE JJ LY. DATUM: BN — —— . hunter office ph: (02) 4978 5100
CONTOUR INTERVAL: 0.5m sydney office ph: (02) 8046 7411
e project management e civil engineering e infrastructure e superintendency e social impact e fown planning e surveying e development feasibility e visualisation e urban design www.adwjohnson.com.au




12:40:36PM Cad File: S\ 190628\DWG'S\ENGINEERING\CIVIL\WCMP\190628-WCMP-013.DWG

coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

Plotted By: Jeremy Dick Plot Date: 20/12/21

2
791157

2
791157

1
1005169

42 44
43
17 52
45
50 1
51 49 46
48
16
= 47
O,4§
53 54 35 ]
15
STAGE 1A — 65
E STAGE 1B 64 56 Z 7
v 57 ) 3
- 14 N 7 vy
—
y ALY S
N R AR AR - \
g SUYWVINNY < 6 /
. - AN /
v RG] /
2 . < RN A /
0 ’ O 62 NN OV\ 67 /
0 o= 60 QA 4
JJ N\ Q. kLL
B 61 68 B
5 v 3 v
8 » B
\ 69 kk MIN. 300mm
~ A\ » % HIGH BERM
= ,ﬁ N )
- N
% N ) 4
-~ N\ v
“J 74 * Q§
7 9 2 ZQ{o
S 9 2 g N
//\\///\\//>\\ o N / S
NN <, X~
NN .
N
Y -
//\\//\\//\\//\// 7 -
ORI 7 -
/Q/\\/\\/\\/ J o N
\//\//\//\// =
N AN
7 \// 9 ~ LS‘/‘ Ne
\ ~ NN ,q <<\ /
8 N \Cé\ 8
\ > ,/ 27
RS S o
40 N > R I
O?_> 5
TEMPORARY SWALE ‘% é
WITH STRAWBALES 1 3 $

" 12 2%

EROSION & SEDIMENT CONTROL PLAN

SCALE 1:1000

LEGEND

SITE BOUNDARY
STAGE BOUNDARY

PROPOSED LOT BOUNDARY
DCDB BOUNDARY

MAJOR CONTOUR

MINOR CONTOUR

PROPOSED SW PIT

PROPOSED GPT/HUMECEPTOR
PROPOSED LINTEL

PROPOSED HEADWALL

SEDIMENT/SILT FENCING
NO-GO FENCING

Joe

i

PROPOSED DIVERSION DRAIN
PROPOSED BERM

PROPOSED PIT INLET FILTER

PROPOSED LINTEL INLET FILTER

STRAWBALES

GRAVEL/SAND BAGS

M@{@!j

SITE ACCESS/SHAKER RAMP

STOCKPILE LOCATION

drawing title:

EXHIBIT 13:
EROSION & SEDIMENT
CONTROL PLAN
STAGE 1B/1C

HUE HUE ROAD
& SPARKS ROAD,
WARNERVALE

location:

council: CENTRAL COAST COUNCIL

dwgref: 190628-WCMP-013

client: 1

WARNERVALE LF
Pty Ltd

s

johnson

e project management e civil engineering

e infrastructure

e superintendency

ver date comment drawn| pm level information scale (A1 original size) notes
e DATUM: At 0 50 100m A3
sl A 20.12.21 INITIAL ISSUE JJ JY. P ey —
CONTOUR INTERVAL: 1.0m 1:2000 1:4000
2

e social impact e fown planning e surveying

e development feasibility

e visualisation

e urban design

central coast office  ph: (02) 4305 4300
hunter office ph: (02) 4978 5100
sydney office ph: (02) 8046 7411

www.adwjohnson.com.au

working beyond expectations




’ T .

KIAR RIDGE ROAD % \} ? T I
K — e — STAGE BOUNDARY

—— - - - - - PROPOSED LOT BOUNDARY
DCDB BOUNDARY
MAJOR CONTOUR
MINOR CONTOUR

25

L] PROPOSED SW PIT
PROPOSED GPT/HUMECEPTOR
= PROPOSED LINTEL

A PROPOSED HEADWALL

———{———+ SEDIMENT/SILT FENCING
—X——%—— NO-GO FENCING
—— <— <— PROPOSED DIVERSION DRAIN

PROPOSED BERM
PROPOSED PIT INLET FILTER

25

<= PROPOSED LINTEL INLET FILTER
O STRAWBALES
S = GRAVEL/SAND BAGS

EE==  SITE ACCESS/SHAKER RAMP

SN
m STOCKPILE LOCATION

O TEMPORARY SEDIMENT BASIN

59
755271

"
239704

NN
RN
QNS \\/\\

R

5
&

\DNo4  ( \ (el cs

-

ROAD

L

C

7

( (

(

’(\Q((

working beyond expectations

=

drawing title:

| EXHIBIT 14:

| EROSION & SEDIMENT
CONTROL PLAN

\ STAGE 1D

e HUE HUE ROAD
| location: & SPARKS ROAD,

TEMPORARY
SEDIMENT BASIN

1
791157

12:40:47PM Cad File: S\\190628\DWG'S\ENGINEERING\CIVIL\WCMP\190628-WCMP-014.DWG

coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

WARNERVALE
g /A council: CENTRAL COAST COUNCIL
= awaret: 190628-WCMP-014
g = client: 1
WARNERVALE LF
g EROSION & SEDIMENT CONTROL PLAN 44 adw
> / / , SCALE1:1250 PTy Ltd -
% ver. date comment drawn| pm level information scale (A1 original size) notes JOhnSOﬂ
:- . . X .5m central coast office  ph: (02) 4305 4300
D el A | 20.1221 | INITIALISSUE JJ JY. DATUM: Al %S A3 hunter office ph: (02) 4978 5100
3 CONTOUR INTERVAL: 1.0m | "12% 12500 sydney office ph: (02) 8046 7411

e project management e civil engineering e infrastructure e superinfendency e social impact e town planning e surveying e development feasibility e visualisation e urban design www.adwjohnson.com.au




RING\CIVILA\WCMP\190628-WCMP-015.DWG

NGIN

12:40:54PM Cad File: S:\190628\DWG'S\|
coloured information. If you have a black and white copy you do not have all of the information. This note is coloured RED.

Plotted By: Jeremy Dick Plot Date: 20/12/21

This plan il

1.2m STAR PICKET DRIVEN
600mm INTO GROUND

) )
\
U\
ANGLE FIRST STAKE TOWARD

ELEVATION
PREVIOUS BALE
.
v e e
- NN et
A
e Mg ON - L
T oSS STATED R T T e T
T QONESS S pyes QR e e e
e ST B
. .
.

M v
STRAW BALES TIGHTLY

ABUTTING TOGETHER NYLON OR WIRE BINDINGS
v v
v v 1.5m TO 2.0m
v
DISTURBED AREA

¢ { L
ENINIINN NN I
AR A A AR IR R R RS *
N I S N A

BALES EMBEDDED 100mm

INTO GROUND U SECTION A-A

1.5m STAR PICKET AT MAX 2.5m

CENTRES \

500mm TO 600mm

SELF-SUPPORTING
/ GEOTEXTILE

DIRECTION

K
4600mm

¢

b
2
/\

NN,

ON SOIL, 150mm x 100mm
TRENCH WITH COMPACTED
BACKFILL AND ON ROCK, SET
INTO SURFACE CONCRETE

SECTION DETAIL

s+
k4 Ao+ b+
DISTURBED, AREA PR
v R R
AT 4 bk b+ b b+t 4+ b o
v + + R

+ o
' e+ 44

+ ++%+++++++++++
v X e T T T T DIRECTION,
St QR FLOW 1.5m $TAR PICKET.AT MAX 2.5m

20 METRES MAX .
(UNLESS STATED OTHERWISE ON SWMP/ES! )

lFLOW

1.5m MIN
1.5m STAR PICKET AT MAX 2.5m

STAR
PICKETS

DROP INLET WITH GRATE

WIRE OR STEEL MESH (14 GAUGE x 150mm
OPENINGS) WHERE GEOTEXTILE IS NOT
SELF-SUPPORTING

WOVEN GEOTEXTILE

STAR PICKET FITTED
WITH SAFETY CAP

WOVEN GEOTEXTILE >
T
M [T
[ [

RUNOFF WATER
WITH SEDIMENT -

LD / - ‘Egooo
GEOTEXTILE EMBEDDED AN e @
150mm INTO GROUND .

- FILTERED
WATER

SANDBAGS

WATERWAY

EXCAVATION

EARTH BANK

SR
(EERRs v’ VW\\\///\\/}
A I //\\\//4
N A R . K&
VB RIRZR RN 2R
KK Q ~
SEDIMENT FILTERED WATER .

NOTE: THIS PRACTICE ONLY TO BE USED WHERE SPECIFIED
IN AN APPROVED SWMP/ESCP.

TIMBER SPACER TO SUIT KERB-SIDE INLET

A

ok

GRAVEL-FILLED WIRE MESH OR
GEOTEXTILE 'SAUSAGE'

RUNOFF WATER
WITH SEDIMENT
OVERFLOW

TIMBER SPACER TO SUIT

GRAVEL-FILLED WIRE MESH OR
GEOTEXTILE 'SAUSAGE'

MESH AND GRAVEL INLET FILTER (SDé-11)
NTS.

FABRICATE A SLEEVE MADE FROM GEOTEXTILE OR WIRE MESH LONGER THAN THE LENGTH OF

FORM AN ELLIPTICAL CROSS SECTION ABOUT 150mm HIGH x 400mm WIDE.

PLACE THE FILTER AT THE OPENING LEAVING AT LEAST A 100mm SPACE BETWEEN IT AND THE

FORM A SEAL WITH THE KERB TO PREVENT SEDIMENT BYPASSING THE FILTER.

SANDBAGS FILLED WITH GRAVEL CAN SUBSTITUTE FOR THE MESH OR GEOTEXTILE PROVIDING
THEY ARE PLACED SO THAT THEY FIRMLY ABUT EACH OTHER AND SEDIMENT-LADEN WATERS

working beyond expectations

drawing title:
EXHIBIT 15:
EROSION & SEDIMENT
CONTROL DETAILS & NOTES
HUE HUE ROAD

& SPARKS ROAD,
WARNERVALE

council: CENTRAL COAST COUNCIL
awgref: 190628-WCMP-015

client: 1

location:

WARNERVALE LF
Pty Ltd a

W

johnson

e project management

e civil engineering e infrastructure

e superintendency e social impact e fown planning

e surveying

e development feasibility e visualisation

CENTRES O _ FOR DROP INLETS AT NON-SAG POINTS,
~ = SANDBAGS, EARTH BANK OR EXCAVATION USED )
PLAN ~—— TO CREATE ARTIFICIAL SAG POINT CONSTRUCTION NOTES:
1. INSTALL FILTERS TO KERB INLETS ONLY ONLY AT SAG POINTS.
STRAW BALE FILTER (SDé-7)
2.
N.TS. SEDIMENT FENCE (SDé-8) THE INLET PIT AND FILL IT WITH 25mm TO 50mm GRAVEL.
CONSTRUCTION NOTES: NTS. GEOTEXTILE INLET FILTER (SDé-12) X
. gZITCéNSTRUCT THE STRAW BALE FILTER AS CLOSE AS POSSIBLE TO BEING PARALLEL TO THE CONTOURS OF THE CONSTRUCTION NOTES: NTS.
: 1. CONSTRUCT SEDIMENT FENCES AS CLOSE AS POSSIBLE TO BEING PARALLEL TO THE CONTOURS OF THE SITE, BUT WITH CONSTRUCTION NOTES 4. PLACE THE FILTER AT THE OPENING LEAVING ATLEAST A 10
SMALL RETURNS AS SHOWN IN THE DRAWING TO LIMIT THE CATCHMENT AREA OF ANY ONE SECTION. THE : . .
) . Wi
2 E;/EECSE E&fﬁgz‘gﬁow';;F‘,’:QEgm‘g[ngF% gGRgTL&:‘SBUTT‘NG USESTRAWTO FILL ANY GAPS BETWEEN CATCHMENT AREA SHOULD BE SMALL ENOUGH TO LIMIT WATER FLOW IF CONCENTRATED AT ONE POINT TO 50 1. FABRICATE A SEDIMENT BARRIER MADE FROM GEOTEXTILE OR STRAW BALES.
: : LITRES PER SECOND IN THE DESIGN STORM EVENT, USUALLY THE 10-YEAR EVENT. 5.
5 ENSURE THAT THE MAXIMUM HEIGHT OF THE FILTER 1S ONE BALE 2. REFER STANDARD DRAWINGS 6-7 & 6-8 FOR INSTALLATION PROCEDURES FOR THE STRAW BALES
' ’ 2. CUT A 150mm DEEP TRENCH ALONG THE UPSLOPE LINE OF THE FENCE FOR THE BOTTOM OF THE FABRIC TO BE OR GEOFABRIC. REDUCE THE PICKET SPACING TO 1 METRE CENTRES. 6.
ENTRENCHED.
4. Emfé E:r::ng/?lL-iEEI:RTSTES%S#SEE?QRHHSTTSK;?E[ET&NSA@E&?ERMD/E?J!;éV?gUSsTL/;RLZI\gKBE;SLEOSHVE 3. IN WATERWAYS, ARTIFICIAL SAG POINTS CAN BE CREATED WITH SANDBAGS OR EARTH BANKS AS CANNOT PASS BETWEEN.
THEM 600mm IN THE GROUND AND, IF POSSIBLE, FLUSH WITH THE TOP OF THE BALES. WHERE STAR PICKETS 3. DRIVE 1.5m LONG STAR PICKETS INTO GROUND AT 2.5 METRE INTERVALS {MAX) AT DOWNSLOPE EDGE OF THE SHOWN IN THE DRAWING.
ARE USED AND THEY PROTRUDE ABOVE THE BALES, ENSURE THEY ARE FITTED WITH SAFETY CAPS. TRENCH. ENSURE ANY STAR PICKETS ARE FITTED WITH SAFETY CAPS. 4. DO NOT COVER THE INLET WITH GEOTEXTILE UNLESS THE DESIGN IS ADEQUATE TO ALLOW FOR
4. FIX SELF-SUPPORTING GEOTEXTILE TO THE UPSLOPE SIDE OF THE POSTS ENSURING IT GOES TO THE BASE OF THE ALL WATERS TO BYPASS IT.
oW w Wi )
E A;EEﬁE:CSETSRfTO?&;%&%%@%Q%E&L@& TOHE ?'éLEOPE FROM A DISTURBED BATIER, ENSURE THE BALES TRENCH. FIX THE GEOTEXTILE WITH WIRE TIES OR AS RECOMMENDED BY THE MANUFACTURER. ONLY USE GEOTEXTILE
’ SPECIFICALLY PRODUCED FOR SEDIMENT FENCING. THE USE OF SHADE CLOTH FOR THIS PURPOSE IS NOT
6. ESTABLISH A MAINTENANCE PROGRAM THAT ENSURES THE INTEGRITY OF THE BALES IS RETAINED - THEY SATISFACTORY.
COULD REQUIRE REPLACEMENT EACH TWO TO FOUR MONTHS. 5. JOIN SECTIONS OF FABRIC AT A SUPPORT POST WITH A 150mm OVERLAP.
| 6. BACKFILL THE TRENCH OVER THE BASE OF THE FABRIC AND COMPACT IT THOROUGHLY OVER THE GEOTEXTILE.
q
STABILISE STOCKPILE
SURFACE \
\ \ Timber Sleepers or
EARTH BANK | metal rails 100mm
le*\ - high @ 200 cts
1 FLow 540% total length 6m.
—_ S oA My » Geotexti
X S, eotextile
MRS TR fabric.
NN N IS e
S N N O
NIID DTN IR IR R R IR R R RR AR R
SEDIMENT FENCE
STOCKPILES (SD4-1)
N.T.S. 0.2 thick layer
CONSTRUCTION NOTES: 50-75mm gravel Min. 1.5 Wheel
1. PLACE STOCKPILES MORE THAN 2 (PREFERABLY 5) METRES FROM EXISTING VEGETATION, CONCENTRATED WATER FLOW, ROADS AND HAZARD Revolutions
AREAS.
2. CONSTRUCT ON THE CONTOUR AS LOW, FLAT, ELONGATED MOUNDS. SHAKER RAMP
3. WHERE THERE IS SUFFICIENT AREA, TOPSOIL STOCKPILES SHALL BE LESS THAN 2 METRES IN HEIGHT.
4. WHERE THEY ARE TO BE IN PLACE FOR MORE THAN 10 DAYS, STABILISE FOLLOWING THE APPROVED ESCP OR SWMP TO REDUCE THE C-FACTOR TO
LESS THAN 0.10.
5. CONSTRUCT EARTH BANKS (STANDARD DRAWING 5-5) ON THE UPSLOPE SIDE TO DIVERT WATER AROUND STOCKPILES AND SEDIMENT FENCES
(STANDARD DRAWING 6-8) 1 TO 2 METRES DOWNSLOPE.
ver date comment drawn| pm level information scale (A1 original size) notes
A | 20.12.21 | INIAL ISSUE JJ Ly, | DATUM: NOT TO SCALE
CONTOUR INTERVAL:

central coast office  ph: (02) 4305 4300
hunter office ph: (02) 4978 5100
sydney office ph: (02) 8046 7411

www.adwjohnson.com.au

e urban design
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Appendix A

XP Rafts Details
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Appendix B

MUSIC Details and MUSIClink
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Council

MUSIC-link Report

MusIiC2

Project Details

Project:

Report Export Date:
Catchment Name:
Catchment Area:
Impervious Area*:
Rainfall Station:
Modelling Time-step:
Modelling Period:
Mean Annual Rainfall:
Evapotranspiration:
MUSIC Version:
MUSIC-link data Version:
Study Area:

Scenario:

Company Details

Warner Industrial Park
20/12/2021

MUSIC Ultimate Scenario
68.931ha

87.49%

66062 SYDNEY

6 Minutes

1/01/1974 - 31/12/1993 11:54:00 PM
1297mm

1261mm

6.3.0

6.34

Lowland

Company:
Contact:
Address:
Phone:
Email:

Central Coast Development

ADW Johnson Pty Ltd

Brody Upton

5 Pioneer Avenue, Tuggerah
0420377707

brodyu@adwjohnson.com.au

* takes into account area fromall source nodes that link to the chosen reporting node, excluding Inport Data Nodes

Treatment Train Effectiveness

Treatment Nodes

Source Nodes

Node: Receiving Node Reduction  Node Type Number Node Type Number
How 4.79% Rain Water Tank Node 5 Urban Source Node 15
TSS 83.4% Swale Node 4
TP 49.9% GPT Node
TN 37.5%

GP 100%

Comments

- Exfiltration rates for all basin controls assumed to be 0.36 mm/hr as per geotechnical report.

- Bed slopes for swales, open drainage channels and basins range from 0.4-0.5% due to site constraints.

- Permanent sedimentation basins modelled as swales with 0.8m vegetation height to model mass revegetation.

- Bypass rates are based on 3-month ARI peak flows from RAFTS with lots modelled as 0% impenious
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Passing Parameters

Node Type

GPT

GPT

GPT

GPT

GPT

GPT

GPT

GPT
Receiving
Receiving
Receiving
Receiving
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Humeceptor 2015
Humeceptor 2015
Humeceptor 2015
Humeceptor 2015
Humegard 2020
Humegard 2020
Humegard 2020
Humegard 2020
Receiving Node
Receiving Node
Receiving Node
Receiving Node
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Roads
Catch 1B Roads
Catch 1B Roads
Catch 1B Roads

Parameter

Hi-flow bypass rate (cum/sec
Hi-flow bypass rate (cum/sec
Hi-flow bypass rate (cum/sec
Hi-flow bypass rate (cum/sec
Hi-flow bypass rate (cum/sec
Hi-flow bypass rate (cum/sec

Hi-flow bypass rate (cum/sec

L L L L L Y L L

Hi-flow bypass rate (cum/sec
% Load Reduction

GP % Load Reduction

TP % Load Reduction

TSS % Load Reduction
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)

Only certain parameters are reported when they pass validation
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Min
None
None
None
None
None
None
None
None
None
90
45
80
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
1.2
0.3
-06
215
0.11
-0.85
12
0.34

Max

99
99
99
99
99
99
99
99
None
None
None
None
0.11
-0.85
12
0.3
-06
215
0.1
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34

Actual

0.401
0.274
0.258
0.241
0.258
0.274
0.401
0.241
4.79
100
499
834
0.11
-0.85
12
03
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
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Node Type

Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Catch 1B Roads
Catch 1B Roads
Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roofs
Catch 3 Roofs

Parameter

Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)

Only certain parameters are reported when they pass validation
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Min
-0.3
243
0.32
-0.82
1.1
03
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
2.15
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82

MusIiC2

Max

-0.3
243
0.32
-0.82
11
03
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
2.15
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82

Actual

-0.3
243
0.32
-0.82
11
03
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
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Node Type

Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs
Catch 4 Lots
Catch 4 Lots
Catch 4 Lots
Catch 4 Lots
Catch 4 Lots
Catch 4 Lots
Catch 4 Roads
Catch 4 Roads
Catch 4 Roads
Catch 4 Roads
Catch 4 Roads
Catch 4 Roads
Catch 4 Roofs
Catch 4 Roofs
Catch 4 Roofs
Catch 4 Roofs
Catch 4 Roofs
Catch 4 Roofs

Parameter

Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)

Only certain parameters are reported when they pass validation
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Min
11
03
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
03
-0.89
13

MusIiC2

Max

11
03
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
03
-0.89
13

Actual

11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
03
-0.89
13
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Failing Parameters

Node Type
Receiving
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale

Swale

Only certain parameters are reported w hen they pass validation

Node Name

Receiving Node
Catch 1 Basin
Catch 1 Basin
Catch 1 Basin
Catch 2 Basin
Catch 2 Basin
Catch 2 Basin
Catch 3 Basin
Catch 3 Basin
Catch 3 Basin
Catch 4 open drain
Catch 4 open drain
Catch 4 open drain

Parameter

TN % Load Reduction
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)

Min Max
45 None
0.02 005
0 0
None 05
0.02 0.05
0 0
None 05
0.02 005
0 0
None 0.5
0.02 005
0 0
None 05

Actual

375
0.005
0.36
0.8
0.005
0.36
0.8
0.005
0.36
0.8
0.004
0.36
0.8
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MusIiC2

MUSIC-link Report

Project Details Company Details
Project: Warner Industrial Park Company: ADW Johnson Pty Ltd
Report Export Date: 20/12/2021 Contact: Brody Upton
Catchment Name: MUSIC Stage 1AInterim Scenario Address: 5 Pioneer Avenue, Tuggerah
Catchment Area: 25.26ha Phone: 0420377707
Impervious Area*: 81.52% Email: brodyu@adwjohnson.com.au
Rainfall Station: 66062 SYDNEY
Modelling Time-step: 6 Minutes
Modelling Period: 1/01/1974 - 31/12/1993 11:54:00 PM
Mean Annual Rainfall: 1297mm
Evapotranspiration: 1261mm
MUSIC Version: 6.3.0
MUSIC-link data Version: 6.34
Study Area: Lowland
Scenario: Central Coast Development

* takes into account area fromall source nodes that link to the chosen reporting node, excluding Inport Data Nodes

Treatment Train Effectiveness Treatment Nodes Source Nodes
Node: Receiving Node Reduction  Node Type Number Node Type Number
How 9.18% Rain Water Tank Node 3 Urban Source Node 11
TSS 84.8% Swale Node 3
TP 55.4% Sedimentation Basin Node 1
N 42% GPT Node 2
GP 100%
Comments

- Exfiltration rates for all basin controls assumed to be 0.36 mm/hr as per geotechnical report.

- Bed slopes for swales, open drainage channels and basins range from 0.4-0.5% due to site constraints.

- Permanent sedimentation basins modelled as swales with 0.8m vegetation height to model mass revegetation.

- Bypass rates are based on 3-month ARI peak flows from RAFTS with lots modelled as 0% impenious

- Temporary sediment basin for stage 1Ahas a single weir outlet control and has been modelled with a small 5mm pipe outlet to satisfy MUSIC
input parameters. Sediment basin has 2m extended detention depth above permanent pool volume as runoff will be pumped prior to storm

events.
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Passing Parameters

Node Type

GPT

GPT
Receiving
Receiving
Receiving
Receiving
Sedimentation
Sedimentation
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Humeceptor 2015
Humegard 2020
Receiving Node
Receiving Node
Receiving Node
Receiving Node
Temp Sed Basin
Temp Sed Basin
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs
Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Roads
Northern 1D Roads

Parameter

Hi-flow bypass rate (cum/sec)

Hi-flow bypass rate (cum/sec)

% Load Reduction

GP % Load Reduction

TP % Load Reduction

TSS % Load Reduction

Exfiltration Rate (mm/hr)

High Flow Bypass Out (ML/yr)

Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)

Only certain parameters are reported when they pass validation
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Min
None
None
None
90
45
80

None
0.11
-0.85
1.2
0.3
-06
2.15
0.11
-0.85
1.2
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
1.2
0.3
-0.6
215
0.11
-0.85
12
0.3
-0.6
215
0.1
-0.85

Max

99
99
None
None
None

None

None
0.1
-0.85
1.2
0.3
-0.6
215
0.11
-0.85
1.2
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.1
-0.85
1.2
0.3
-0.6
215
0.11
-0.85
12
0.3
-0.6
215
0.1
-0.85

Actual

0.401
0.401
9.18
100
55.4
84.8

0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
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Node Type

Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Northern 1D Roads
Northern 1D Roads
Northern 1D Roads
Northern 1D Roads
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D vacant lots
Northern 1D vacant lots
Northern 1D vacant lots
Northern 1D vacant lots
Northern 1D vacant lots
Northern 1D vacant lots
Southern 1B Lots
Southemn 1B Lots
Southern 1B Lots
Southern 1B Lots
Southern 1B Lots
Southern 1B Lots
Southern 1B Roads
Southern 1B Roads
Southern 1B Roads
Southern 1B Roads
Southermn 1B Roads
Southern 1B Roads
Southern 1B roofs
Southern 1B roofs
Southern 1B roofs
Southemn 1B roofs
Southern 1B roofs
Southemn 1B roofs

Parameter

Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)

Only certain parameters are reported when they pass validation
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Min
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
03
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
03
-0.89
1.3

MusIiC2

Max

12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
03
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
03
-0.89
13

Actual

12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
03
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
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MusIiC2

Failing Parameters

Node Type
Receiving
Sedimentation
Sedimentation
Swale

Swale

Swale

Swale

Swale

Swale

Swale

Swale

Only certain parameters are reported when they pass validation

Node Name

Receiving Node
Temp Sed Basin
Temp Sed Basin
Catch 3 Basin
Catch 3 Basin
Catch 3 Basin
Catch 4 open drain
Catch 4 open drain
Catch 4 open drain
Temp Swale Drain
Temp Swale Drain

Parameter

TN % Load Reduction
Extended detention depth (m)
Notional Detention Time (hrs)
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)

Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)

Bed slope

Exfiltration Rate (mm/hr)

Min Max
45 None
0.25 1

8 12
0.02 005
0 0
None 05
0.02 005
0 0
None 05
0.02  0.05
0 0

Actual
42

47200
0.005
0.36
0.8
0.004
0.36
0.8
0.005
0.36
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MUSIC-link Report

MusIiC2

Project Details

Project: Warner Industrial Park

Report Export Date: 20/12/2021

Catchment Name: MUSIC Stage 1A-1B-1C Interim Scenario
Catchment Area: 52.104ha

Impervious Area*: 84.67%

Rainfall Station: 66062 SYDNEY

Modelling Time-step: 6 Minutes

Modelling Period: 1/01/1974 - 31/12/1993 11:54:00 PM
Mean Annual Rainfall: 1297mm

Evapotranspiration: 1261mm

MUSIC Version: 6.3.0

MUSIC-link data Version:  6.34

Study Area: Lowland

Scenario: Central Coast Development

Company Details

Company:
Contact:
Address:
Phone:
Email:

ADW Johnson Pty Ltd

Brody Upton

5 Pioneer Avenue, Tuggerah
0420377707

brodyu@adwjohnson.com.au

* takes into account area fromall source nodes that link to the chosen reporting node, excluding Inport Data Nodes

Treatment Train Effectiveness

Treatment Nodes

Source Nodes

Node: Receiving Node Reduction  Node Type Number Node Type Number
How 5.49% Rain Water Tank Node 5 Urban Source Node 17
TSS 84.2% Swale Node 4
TP 51.5% GPT Node
TN 38.7%

GP 100%

Comments

- Exfiltration rates for all basin controls assumed to be 0.36 mm/hr as per geotechnical report.

- Bed slopes for swales, open drainage channels and basins range from 0.4-0.5% due to site constraints.

- Permanent sedimentation basins modelled as swales with 0.8m vegetation height to model mass revegetation.

- Bypass rates are based on 3-month ARI peak flows from RAFTS with lots modelled as 0% impenious

10f5
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MusIiC2

Passing Parameters

Node Type

GPT

GPT

GPT

GPT

GPT

GPT
Receiving
Receiving
Receiving
Receiving
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Humeceptor 2015
Humeceptor 2015
Humeceptor 2015
Humegard 2020
Humegard 2020
Humegard 2020
Receiving Node
Receiving Node
Receiving Node
Receiving Node
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ALots
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoads
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1ARoofs
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Lots
Catch 1B Roads
Catch 1B Roads
Catch 1B Roads
Catch 1B Roads
Catch 1B Roads
Catch 1B Roads

Parameter

Hi-flow bypass rate (cum/sec

Hi-flow bypass rate (cum/sec

)
)
Hi-flow bypass rate (cum/sec)
Hi-flow bypass rate (cum/sec)

Hi-flow bypass rate (cum/sec)

Hi-flow bypass rate (cum/sec)

% Load Reduction

GP % Load Reduction

TP % Load Reduction

TSS % Load Reduction

Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)

Only certain parameters are reported when they pass validation
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Min
None
None
None
None
None
None
None
90
45
80
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34
-0.3
243

Max

99
99
99
99
99
99
None
None
None
None
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
12
0.3
-06
215
0.1
-0.85
12
0.34
-0.3
243

Actual

0.401
0.274
0.258
0.258
0.274
0.401
5.49
100
515
842
0.11
-0.85
12
03
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
2.15
0.11
-0.85
12
0.34
-0.3
243
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Node Type

Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 1B Roofs
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Lots
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roads
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 2 Roofs
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Lots
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roads
Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs
Catch 3 Roofs

Parameter

Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)

Only certain parameters are reported when they pass validation
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Min
0.32
-0.82
11
03
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3

MusIiC2

Max

0.32
-0.82
11
0.3
-0.89
1.3
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3

Actual

0.32
-0.82
11
03
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-06
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
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Node Type

Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban

Node Name

Catch 3 Roofs

Catch 3 Roofs

Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Catch 4 vacant lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Lots
Northern 1D Roads
Northern 1D Roads
Northern 1D Roads
Northern 1D Roads
Northern 1D Roads
Northern 1D Roads
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D Roofs
Northern 1D vacant lots
Northern 1D vacant lots
Northern 1D vacant lots
Northern 1D vacant lots
Northern 1D vacant lots

Northern 1D vacant lots

Parameter

Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)
Baseflow Total Nitrogen Mean (log mg/L)

Baseflow Total Phosphorus Mean (log mg/L)
Baseflow Total Suspended Solids Mean (log mg/L)
Stormflow Total Nitrogen Mean (log mg/L)
Stormflow Total Phosphorus Mean (log mg/L)
Stormflow Total Suspended Solids Mean (log mg/L)

Only certain parameters are reported w hen they pass validation
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Min
-0.89
13
0.11
-0.85
12
03
-06
215
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
1.1
0.3
-0.89
13
0.11
-0.85
12
0.3
06
2.15

MusIiC2

Max

-0.89
13
0.11
-0.85
12
03
-0.6
215
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
2.15

Actual

-0.89
13
0.11
-0.85
1.2
03
-0.6
215
0.11
-0.85
12
0.3
-0.6
215
0.11
-0.85
12
0.34
-0.3
243
0.32
-0.82
11
0.3
-0.89
13
0.11
-0.85
12
0.3
-0.6
215
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Failing Parameters

Node Type
Receiving
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale
Swale

Swale

Only certain parameters are reported w hen they pass validation

Node Name

Receiving Node
Catch 1 Basin
Catch 1 Basin
Catch 1 Basin
Catch 2 Basin
Catch 2 Basin
Catch 2 Basin
Catch 3 Basin
Catch 3 Basin
Catch 3 Basin
Catch 4 open drain
Catch 4 open drain
Catch 4 open drain

Parameter

TN % Load Reduction
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)
Bed slope

Exfiltration Rate (mm/hr)
Vegetation height (m)

Min Max
45 None
0.02 005
0 0
None 05
0.02 0.05
0 0
None 05
0.02 005
0 0
None 0.5
0.02 005
0 0
None 05

Actual

387
0.005
0.36
0.8
0.005
0.36
0.8
0.005
0.36
0.8
0.004
0.36
0.8
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Warnerval Industrial
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