~ &
© CONSULTING
ENGINEERS

WATER CYCLE AND STORMWATER
MANAGEMENT STRATEGY

FOR

20-24 LOCKYER STREET, GOULBURN

INDUSTRIAL REZONING OF THE LAND

REPORT NO. R02714-WCSMS
REVISION C

OCTOBER 2023

C&M Consulting Engineers Pty Ltd
Suite 26, 11-13 Brookhollow Avenue, Norwest, NSW, 2153
P (02) 9680 3100 F (02) 9634 6989



WATER CYCLE AND STORMWATER MANAGEMENT STRATEGY
20-24 LOCKYER STREET, GOULBURN &

CONSULTING
ENGINEERS

PROJECT DETAILS

Property Address: 20-24 Lockyer Street, Goulburn

Development Proposal:  Industrial Rezoning of the Land

REPORT CERTIFICATION

Report pre_g;}:\red by:
P ICK OBRIEN

Civil Engineer

B.E.(Civil) Hons., DipEngPrac, MIEAust

CNil Engineer - Director
BE(Civil)Hons., MIEAust, CPEng,
NER(Civil), NER (Building Services)
APEC Eng, IntPE(Aus)

DISCLAIMER

C & M Consulting Engineers Pty Ltd should be consulted to ascertain the
suitability of the information contained herein if any third party wishes to utilise
this report or any of the information contained in this report. C & M Consulting
Engineers Pty Ltd accepts no responsibility or liability for the application of the
contents of this report by any party not authorised to use of this report for their
purposes.

DOCUMENT CONTROL
REVISION ISSUE DATE ISSUED TO ISSUED FOR
A 24 AUGUST 2023 CLIENT INFORMATION
B 30 AUGUST 2023 CLIENT INFORMATION
c 18 OCTOBER 2023 CLIENT INFORMATION
OCTOBER 2023 REPORT NO. R02714-WCSMS PAGE i

REVISION C
© C&M CONSULTING ENGINEERS PTY LTD



WATER CYCLE AND STORMWATER MANAGEMENT STRATEGY
20-24 LOCKYER STREET, GOULBURN

EXECUTIVE SUMMARY

This Water Cycle and Stormwater Management Strategy has been prepared to
support the application for rezoning of the subject site.

In summary, the stormwater management works required for the proposed
development will generally comprise the following:

1. A pipe network system to collect minor storm runoff from surface areas
which will minimise nuisance flooding;

2. On-site stormwater detention system(s) to detain storm flows so that they
can be slowly released over time. The On-site Stormwater Detention
system was designed to satisfy Site Storage Requirements (SSR) &
Permitted Site Discharge (PSD) rates provided by Council. This will
assist with maintaining environmental flows and reduce the likelihood of
scouring and instability within downstream waterways;

3. Bio-retention basin(s) to provide significant water quality treatment to
runoff from impervious areas while at the same time providing some
stormwater detention;

4. OceanGuards (OceanProtect) installed in all surface inlet pits (109) to
form part of the water quality treatment train, removing pollutants and
nutrients that are detrimental to downstream waterways;

5. 1 x Ocean Protect ‘Jellyfish’ JF3250-28-5 and 1 x JF2250-6-1 to further
treat stormwater.

6. Overland flow paths (such as roads and swales) to carry major storms
through the site without causing damage to property from flooding.

The results from the investigations and modelling for this project that have been
summarised in this report, indicate that the proposed works with the proposed
WSUD Neutral or Beneficial Effect (NorBE) strategy and management can help
provide a safe and ecologically sustainable environment.
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WATER CYCLE AND STORMWATER MANAGEMENT STRATEGY
20-24 LOCKYER STREET, GOULBURN

1. INTRODUCTION

1.1 Background

This water cycle and stormwater management strategy (the strategy) has been
prepared to support a planning proposal for the subject site known as 20-24
Lockyer Street, Goulburn. The planning proposal seeks to rezone the land to
E4 General Industrial under the Goulburn Mulwaree Local Environmental Plan
2009 and to introduce a new minimum 1-hectare lot size requirement.

The scope of this report includes a comprehensive assessment of the likely
stormwater management requirements for any future proposed development.
Accordingly, this report includes findings of the assessment and proposes a
best practice stormwater management strategy.

The report describes the principles and operation of the proposed stormwater
systems as well as the primary components of the drainage system.

The following information and documents were utilised in this report:

e Preliminary Civil Engineering Drawings for the Development Application
submission prepared by C&M Consulting Engineers;

e Architectural concept sketch by ReidCampbell Architecture, Interiors,
Project Management;

e WaterNSW — Using MUSIC in Sydney Drinking Water Catchment, 2019

e Goulburn Mulwaree Council — Stormwater Drainage & Rainwater
Collection Systems Policy;

e Goulburn Mulwaree Council — Stormwater Drainage Design Handbook
(2020) Section 7 — Onsite Stormwater Detention;

e “Australian Runoff Quality — A Guide to Water Sensitive Urban Design”,
Engineers Australia (2006);

e “Australian Rainfall and Runoff — A Guide to Flood Estimation”, Institute
of Engineers, Australia (1987).

The increase in impervious areas and alteration of the natural topography due
to land development has the potential to increase and concentrate peak storm
flows. This has the potential to impact on flow regimes and cause erosion of the
downstream drainage network and associated waterways.

To avoid any adverse impact on the downstream drainage systems, the site
stormwater management system must be designed to achieve NorBE, ensure the
safe conveyance of flows through the site and within the capacity of the
downstream trunk drainage systems in a healthy environmental state for Ecological
Sustainable Development.
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1.2 The Site

The site is located at 20-24 Lockyer Street, Goulburn. It is bound by Lockyer
Street to the North-West, and by undeveloped Greenland in all other directions.
The site currently comprises of vacant land (Refer to Figure 1).

HIUMESkHIG'HWAYSIS

Figure 1 - Aerial Photo of Existing Site
(Source: sixmaps)

The generally slopes to the south-east towards the existing creek. The
indicative concept scheme involves the rezoning of the existing property for
industrial purposes including earthworks, driveways, carparking and drainage.

1.3 Key Issues

The key issues to be addressed in this report include:

e Water Quantity — Increases in impervious areas as a result of
development (such as roofs, driveways, etc) has the potential to increase
stormwater flows from the site during storm events. To avoid impacting
on the site and downstream properties, the site stormwater system must
be designed to safely convey flows through the site and within the
capacity of the downstream drainage system.

e Water Quality — Urban developments have the potential to increase
gross pollutants, sediments and nutrient concentrations in storm water
runoff. To limit the impact on the downstream water quality, pollution
control measures to achieve NorBE will be provided within the sites

OCTOBER 2023 REPORT NO. R02714-WCSMS PAGE 3
REVISION C
© C&M CONSULTING ENGINEERS PTY LTD
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stormwater management system prior to discharging into the drainage
network.

2. RELEVANT GUIDELINES

2.1 Design Guidelines

The site-based stormwater management and planning elements are to be
designed and constructed in accordance with the following:

Water Quantity

Guidelines: Goulburn Mulwaree Council — Stormwater Drainage Design
Handbook (2020) Section 7 — Onsite Stormwater Detention

The proposed development increases the total impervious area of the existing
site and therefore will increase the discharge rate to the downstream drainage
network and waterways. The main objective is to achieve a natural water
balance using rates nominated by the local authority — Goulburn Mulwaree
Council as well as controlling erosion and sediment removal. Therefore,
stormwater detention is required as part of the development on this site.

Water Quality

Guidelines: Goulburn Mulwaree Council — Stormwater Drainage & Rainwater
Collection Systems Policy

The main objective for stormwater quality is to minimise the impacts on
downstream water bodies. Goulburn Mulwaree Council has adopted a
stormwater management policy that incorporates “best practice” principles of
Water Sensitive Urban Design. As nearly all the council land is within the
Sydney Drinking Water Catchment, any development must achieve a Neutral
or Beneficial Effect (NorBE) on water quality.

2.2 Objectives and Targets

Compatible with the legislation, policy and requirements, the objectives and
targets for stormwater management are as provided in Table 1.
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WATER CYCLE AND STORMWATER MANAGEMENT STRATEGY
20-24 LOCKYER STREET, GOULBURN

Table 1 - Stormwater Management Objectives

STORMWATER
MANAGEMENT OBJECTIVES TARGET
Quantity » The existing runoff flow * Maintain/ Improve
regimes for the full storm existing runoff from
events should be development:
maintained and provide .
safe conveyance system Bl Pr_o."'d? safe flood
for the major storm events. m't'g.aF'OF‘ measures
to minimise any
= The existing runoff from the impact on the site,
external catchment be and
zia;:;elly mitigated through the _ No adverse impact on
downstream
properties.

— Limit post
development
stormwater flows
discharging from the
site to that of the pre
developed site and/or
at a rate nominated to
be acceptable by the
local Authority.

Quality » The full range of typical * Runoff from site is to
urban stormwater achieve a Neutral or
pollutants shall meet Beneficial Effect (NorBE)
Council requirements. when comparing pre and

post development annual
pollutant loads for
stormwater runoff quality

2.3 Overall Strategies

The proposed stormwater management strategies to manage runoff and ensure
no detriment to the receiving environments have been divided into both short
and long term strategies are summarised in Table 2.
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Table 2 - Stormwater Management Strategies

STRATEGY

DESCRIPTION

Short Term
Strategies

Short term strategies generally refer to control of soil and water
erosion during the construction phase. The primary risk occurs
while soils are exposed during construction works when
suspended sediment and associated pollutants can be washed
into downstream waterways.

The strategies to prevent this potential degradation include
adequate provision of sediment and erosion control measures
that should be documented prior to commencement of the works
in a Soil and Water Management Plan (SWMP). The controls
will limit movement of sediment in disturbed areas and will be
designed to remove sediment from runoff prior to discharge from
site.

Long Term
Strategies

Long term strategies to maintain stormwater quality discharged
from the site include utilisation of a number of permanent
treatment measures to remove litter, suspended solids, and
nutrients effectively.

The main measures to be implemented are Rainwater Reuse,
Bioretention, OceanGuards and 2 x JellyFish devices to further
remove the TSS, nitrogen and phosphate nutrients removal.

This report addresses the long term impacts of the indicative concept scheme.

For short term effects (i.e. during the construction phase) water quality control
is achieved by implementing the measures in the Sedimentation & Erosion

Control Plans.
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WATER CYCLE AND STORMWATER MANAGEMENT STRATEGY
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3. STORMWATER QUANTITY CONTROL
3.1 Introduction

The main criteria for the stormwater quantity control are to ensure that the post-
developed peak flows do not cause detriment to the downstream waterways
and Council’s existing drainage network.

3.2 Proposed Drainage System

The drainage system for the proposed development will be designed to collect the
majority of concentrated flows from impermeable surfaces such as access ways,
parking areas and buildings. Where possible (and practical), runoff from pervious
areas will also be collected.

The proposed stormwater management system for the indicative concept
scheme includes:

A pit and pipe network to collect minor storm runoff from areas;
Overland flow paths to carry major storms through the site and;
Rainwater reuse tanks to collect roof drainage;

An on-site stormwater detention system.

3.2.1 Stormwater Detention Requirements

The OSD requirement for the development was calculated using the Goulburn
Mulwaree Council Stormwater Drainage Handbook — Section 7.

As per Section 7, the On-site Stormwater Detention system is to be designed
to satisfy Site Storage Requirements (SSR) & Permitted Site Discharge (PSD).
As 95% of the site will drain to the OSD and with 90% of the site being
impervious, the SSR and PSD are 162m3/s/ha and 205L/s/ha respectively. The
total site area is 12.3566ha. Therefore:

= SSR =2001m3
= PSD =2396L/s

For the proposed development, it is recommended that OSD be provided in the
form of an above ground basin with a discharge control pit, orifice and weir
control. The basin will have a minimum storage volume of 2001m3.

A concept design for the OSD basin is shown on the concept civil engineering
drawings submitted with the Planning Proposal.
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3.2.2 Rainwater Harvesting & Reuse (Water Balance)

The indicative concept scheme adopts a WSUD strategy to reduce the loading
placed on water and wastewater infrastructure. This strategy will give
opportunities to reduce demand on potable water and to reduce wastewater
discharged from the site.

As required by Goulburn Mulwaree Council, a rainwater harvest and reuse
strategy has been provided for the indicative concept scheme. For new
industrial developments the entire roof area is to be connected to rain water
tanks. The size of the tanks is based on the rate 1kL per 10m2 of roof area.
Therefore, the total rainwater tank volume required for the site is 5022kL. To
achieve this, there will be several rainwater tanks dispersed throughout the site.

As per Councils Stormwater Drainage & Rainwater Collection Systems Policy,
rainwater reuse is required for:

Landscape irrigation;
Toilet flushing;
General wash down;
Laundry washing.

A MUSIC model for the proposed development was created in accordance with
Goulburn Mulwaree Council’'s MUSIC modelling requirements.

The following demands were input into the model:

e Landscape irrigation — This will be provided for the ground landscape
area of 156899m2. Using the rate of 1.5mm/day/m2, we get 8704kL/yr.

e Toilet Flushing — It is assumed that 9 toilets will be provided in each
warehouse. Therefore to conservatively allow 92 toilets at a usage of
0.05kl/day/toilet = 4.6kl/day (Distribution: Uniform);

e General washdown — 30 taps x 0.005kL/d = 0.15kL/d;

e Laundry washing — It is assumed that laundry washing will be 0.5kL/d.
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WATER CYCLE AND STORMWATER MANAGEMENT STRATEGY
20-24 LOCKYER STREET, GOULBURN

4. WATER QUALITY CONTROL

4.1 Introduction

The quality of runoff from a catchment depends upon many factors such as land
use, degree of urbanisation, population density, sanitation, waste disposal
practices, landform, soil types, and climate. Pollutants typically transported by
runoff include litter, sediment, nutrients, oil, grease, and heavy metals. Whilst
these pollutants have a deterious impact on the receiving water quality,
suspended solids and nutrients cause the highest detrimental impact to the
environment. Litter, oils, and other surfactants have an aesthetic impact.

Activity within a catchment during urbanisation includes the disturbance of
vegetation, removal of topsoil, land shaping, road construction, installation of
services, and building works. It is during this phase that the sediment
movement is greatest and is estimated that the sediment production levels may
be up to 6 times higher than under the existing conditions. However, once
development is completed, the sediment loading may return to the existing level
or remain at a higher level depending on land management practices.

As with all development projects, soil erosion during the construction phase
presents a potential risk to water quality. The primary risk occurs while soils
are exposed during earthworks when suspended sediment and associated
pollutants can be washed into downstream watercourses.

This section of the report addresses the long term impacts of the development
on water quality. For short term effects (i.e. during the construction phase)
water quality control is achieved by implementing the measures in the
Sedimentation & Erosion Control Plans.
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WATER CYCLE AND STORMWATER MANAGEMENT STRATEGY
20-24 LOCKYER STREET, GOULBURN

4.2 Water Quality Control Measures

There are a number of measures that can reduce pollutant loadings, varying in
effectiveness depending on land use type, topography and the control target.

The measures proposed for the redevelopment are summarised in Table 3.

Table 3 - Water Quality Control Measures

MEASURES

DESCRIPTIONS

Rainwater
Tanks

Rainwater tanks are effective in the removal of pollutant loads
at source. The pollutant removal process occurs by
harvesting runoff for reuse, thereby limiting the nutrients that
are discharged into the waterways.

It is proposed to provide a total of at least 5022kL of rainwater
tank storage apportioned over each of the proposed lots
based on site area. The harvested water will be plumbed for
toilet flushing, external landscape irrigation, general wash
down and laundry washing.

Jellyfish

The Jellyfish uses gravity, flow rotation and up flow
membrane filtration to provide stormwater treatment.

The Jellyfish utilises filtration cartridges that have a large
membrane surface area, resulting in high pollutant removal
capacities and high flow rates.

The models selected for this study are the JF3250-28-5 and
2 x JF2250-6-1.

Bio-retention
Basins

A bio-retention system is a vertical filtration system that filters
stormwater through a prescribed media (e.g. sandy loam)
before being collected by an underlying perforated pipe for
subsequent discharge to the receiving water.

The filtration media should have a permeability of at least one
order of magnitude higher than the surrounding soils to
ensure that the pathways of stormwater through the system
is well-defined and directed at the perforated pipe underlain.

The basins selected for this study will have a detention depth
of 0.5m and the filter media depth of 0.6m.
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4.3 Strategy Effectiveness

The effectiveness of the proposed water quality measures have been assessed
using numerical modelling. The results were compared against the Council
requirements to determine the effectiveness of the proposed strategy.

4.4 Water Quality Modelling
441 MUSIC Program

The water quality model adopted for this project is the MUSIC (Model for Urban
Stormwater Improvement Conceptualisation version 6) water quality numerical
model developed by the MUSIC Development Team of the Cooperative
Research Centre for Catchment Hydrology (CRCCH). MUSIC is an event basis
model, simulating the performance of a group of stormwater management
measures, configured in series or in parallel to form a “treatment train”.

The MUSIC User Manual suggests that the time-step should not be greater than
the time of concentration of the smallest sub-catchment, but consideration
should also be given to the smallest Detention time of treatment nodes in the
system. To accurately model the performance of the treatment nodes, a 6-
minute time step was chosen.

The MUSIC model was generated using the site-specific rainfall data. The
historical 6-minute rainfall and monthly evapotranspiration data for
Zone_A_6min_BUNGONIA_WINDTHORPE for a period of 5 years from 1995
to 1999 was utilised.

Catchment characteristics were defined using a combination of roof areas and
non-roof catchments with varying imperviousness ratios to replicate the
catchment for the development condition. The MUSIC model layout is shown in
Appendix B of this report. The model will be provided upon request.
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4.4.2 Event Mean Concentration

MUSIC uses different event mean concentrations (EMC) to determine the
pollutant loads generated by different land uses. The standard EMCs adopted
within MUSIC were based on research undertaken by Duncan (1999) through
the CRCCH and the results are reproduced in Australian Runoff Quality — A
Guide to Water Sensitive Urban Design (ARQ). Table 5 summarises the

parameters used for the development site.

Table 4 - EMC Parameters

MEAN BASE FLOW MEAN STORM FLOW
CONCENTRATION CONCENTRATION
LAND PARAMETERS PARAMETERS
USE Log1o (mg/L) Log1o (mg/L)
TSS TP TN TSS TP TN
:°°f Not Applicable™ete 1 1300 | -0.890 | 0.300
reas
E°ad Not Applicable™ete 1 2430 | -0.300 | 0.340
reas
Pervious 1.150 -1.220 -0.050 1.950 -0.660 0.190
*Note 1 — Roof and Roadway areas consists of 100% impervious area so there is no base

flow generated from this area.
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4.4.3 Configuration

Table 6 and Table 7 provide the treatment configurations used in the MUSIC
model:

For the predevelopment land use model, images were obtained for the site from
Nearmaps.

Figure 2 shows that the site is generally grassland with unvegetated areas,
multiple unsealed roads (or tracks), one house and 4 dams of varying sizes.
The estimated predevelopment areas are included in table 6.

The large dam at the bottom of the site has been included in the pre developed
MUSIC model as a wetland as per the WaterNSW — Using MUSIC in Sydney
Drinking Water Catchment document.

Figure 2 - Image of the Site from 2023
(Source: Nearmaps)
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CONSULTING

Table 5 - Catchment Areas

ENGINEERS

DEVELOPED CONDITIONS LAND USE
LAND USE AREA IMPERVIOUSNESS | CATCHMENTS
(m?) (%) (%)
PRE-DEVELOPMENT
Roof Area 202 100 <1
Pervious Area 62223 5 50
Other Ianervious 2123 100 2
rea
PRE-DEVELOPMENT PASSING THROUGH DAM
Other Ianervious 3922 100 3
rea
Pervious Area 53096 5 43
Pond Area 2000 100 2
Pre Dev Total 123566 11 100
POST-DEVELOPMENT
AREA 1
Roof Area 55067 100 45
Other Impervious 37727 100 30
Areas
Pervious Areas 17201 0 14
Road Area 6884 95 6
AREA 2
Roof Area 1330 100 1
Other Impervious 2249 100 2
Areas
Pervious Areas 318 0 <1
AREA 3
Other Impervious 1262 100 1
Areas
Pervious Areas 1528 0 1
Post Dev Total 123566 84 100
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Table 6 - Stormwater Quality Improvement Devices (SQID)

STORMWATER QUALITY

IMPROVEMENT DEVICE (SQID) QUANTITY OF SQID

1 x JF3250-28-5

Ocean Protect ‘Jellyfish’ 2 x JE2250-6-1

Several Rainwater Reuse Tanks 5022kL (Total Volume)

1 x 6000m2

Bioretention 1 x 200m2

4.4.4 Results

The results of the MUSIC modelling are summarised in Table 7. The total
pollutant loads from the development are expressed in kilograms per year. The
reduction rate is expressed as a percentage and compares the pollution from
the post developed site to that of the existing developed state of the site. The
existing drainage channel area within the site has not been included in the
MUSIC Model.

Table 7 - Summary of Music Model Results

POST
PRE- DEVELOPMENT PRE VS
DEVELOPMENT SITE LOADS POST NorBE
PARAMETER | - sITE LOADS WITH REDUCTION | ACHIEVED
(KGIYR) TREATMENT (%)
(KG/YR)

GP 106 0 100 Yes

TSS 2190 108 95.1 Yes

TP 2.26 2.2 2.7 Yes

TN 20.9 20.3 29 Yes
GP = Gross Pollutants TSS = Total Suspended Solids
TP = Total Phosphorus TN = Total Nitrogen

In all instances, the proposed water quality control measures enabled the
reduction targets to be achieved for all key stormwater pollutants. Therefore, by
implementing the proposed treatment train measures within the proposed
development, NorBE will be achieved.
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5. RECOMMENDATIONS

Stormwater management practices must now also consider water quality,
aquatic habitats, riparian vegetation, recreation, aesthetic and economic
issues.

The key strategies to be adopted include the following:

Water Quantity

e A pit and pipe network to collect minor storm runoff from surface areas
which will minimise nuisance flooding;

e Overland flow paths along roads to carry major storms through and
around the site without causing damage to property from flooding;

¢ On-site stormwater detention system(s) to detain storm flows so that they
can be slowly released over time. The On-site Stormwater Detention
system was designed to satisfy Site Storage Requirements (SSR) &
Permitted Site Discharge (PSD) rates provided by Council. The minimum
storage capacity of 2001m3 for the site was determined. This will assist
with maintaining environmental flows and reduce the likelihood of
scouring and instability within downstream waterways;

e Several rainwater reuse tanks totalling a volume of 5022kL while at the
same time providing improvement to the quality of stormwater runoff
from the site and providing some level of stormwater detention.
Harvested rainwater shall be used for irrigation, toilet flushing, general
washdown and laundry washing.

Water Quality

e 109 x OceanGuards (OceanProtect) installed in all surface inlet pits to
form part of the water quality treatment train, removing pollutants and
nutrients that are detrimental to downstream waterways.

e 1 x Ocean Protect ‘Jellyfish’ JF3250-28-5 and 2 x JF2250-6-1 to further
treat stormwater.

e 2 X Bioretention basins with a combined bio area of 6200m2 to further
treat stormwater.

The results from the investigations and modelling for this project that have been
summarised in this report, indicate that the proposed works with the proposed
WSUD Neutral or Beneficial Effect (NorBE) strategy and management can help
provide a safe and ecologically sustainable environment.
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APPENDIX B

MUSIC MODEL LAYOUT AND RESULTS
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MUSIC MODEL RESULTS
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