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Abbreviations

WCRWP Western Corridor Recycled Water Project

WMP Waste Management Plan

WSUD Water Sensitive Urban Design

WWTP Waste Water Treatment Plant

Team Binder ,IA web based document management system accessible from the Alliance intranet or over the
nternet.
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1 Introduction

This report outlines the Stormwater Management Plan for the operational area of the
Luggage Point Advanced Water Treatment Plant (LP AWTP) site. Drainage design and water
guality measures for the construction phase of this project are detailed in the Construction
Stormwater and Floodplain Management Plan (LUGG-R-PL-0002-01).

The stormwater management for the adjacent construction areas are addressed as part of
the updated Construction Environment Management Plan (CEMP). Refer to Figure 2-1
below for the boundary around the operational activities on site which applies to this
Stormwater Management Plan. All drainage from the construction activities is separated from
the operational activities. Once construction has been completed, the stormwater
management for the two areas will be integrated.

°

Figure 1-1 — Operational Area for LP AWTP (area contained within red dashed line)

e b S i

The purpose of this document is to:

. Outline stormwater monitoring and management activities that will prevent and/or
minimise contamination of stormwater with potential pollutants due to operational
activities

. Establish water quality targets for the stormwater leaving the site to assess the
effectiveness of stormwater management activities

. Outline mitigation measures in the event that the water quality targets are not met

Stormwater Management Plan
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. Establish erosion controls and sediment management measures prior to, and
concurrent with, any excavation completed as part of maintenance activities to provide
protection against siltation of surface waters

. Maintenance requirements associated with operational stormwater quality improvement
devices

1.1 Description of Development

The LP AWTP is part of the Western Corridor Recycled Water Project (WCRWP) and will
provide up to 70 ML/d of treated recycled water to the Western Corridor Recycled Water
(WCRW) pipeline. Preconstruction on the LP AWTP started in March 2007 with the plant
operational in September 2008.

Secondary treated effluent from the Luggage Point Wastewater Treatment Plant (WWTP) is
transferred for further treatment at the LP AWTP via a raw water pump station and pipeline.
This advanced treatment and purification at LP AWTP of the recycled water is achieved
through chemical dosing, microfiltration and reverse osmosis.

The stormwater collection and drainage network for the LP AWTP site has been designed to
comply with the requirements stipulated in the Water Sensitive Urban Design (WSUD)
Technical Design Guidelines for South-East Queensland. WSUD elements incorporated in
the site include buffer strips and swales, bioretention and oil and water separators.

Stormwater is discharged from the LP AWTP site from the southeast corner to the Brisbane
River via an engineered open stormwater channel. This channel transfers stormwater
collected on the site as well as treated process flows during the commissioning and proving
period.

1.2 Objectives of the Operations Stormwater Management Plan

The objectives of Operations Stormwater Management Plan are to:

. Maximise the containment of sediment on the LP AWTP site

. Prevent release of sediment to surface water and wetlands adjacent to the site

. Prevent or minimise occurrence of erosion on site

. Minimise water quality impacts from contaminated stormwater on the Brisbane River

. Minimise the flooding impact to the site, surrounding local catchments, and the

Brisbane River during flood events

This Stormwater Management Plan will be reviewed regularly (six monthly), to ascertain its
applicability and efficiency.

Stormwater management during the construction phase of the AWTP is addressed
separately in the Construction Phase Stormwater and Floodplain Management Plan (LUGG-
C-PL-5501-02).

Stormwater Management Plari
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1.3 Regulations and Other Requirements

The following regulations and requirements were considered in the generation of this
Stormwater Management Plan (Operations) and should be referred to if additional
information is required:

. Queensland Water Quality Guidelines (EPA 2006)

. Guidelines for Fresh and Marine Water Quality (Australia and New Zealand
Environment and Conservation Council (ANZECC 2000).

. Soil Erosion and Sediment Control — Engineering Guidelines for Queensland
Construction Sites (IE Aust. 1996)

. Queensland Urban Drainage Manuals, Environmental Best Practices 1996 Volume 1 —
Erosion and Sediment Control (BCC 1996)

. Environmental Protection Act 1994

. Environment Protection Regulation 2008

. Environmental Protection (Water) Policy

. Brisbane City Council — Erosion and Sediment Control Standard
. Brisbane City Council — Filling and Excavation Code

. Brisbane City Council - Stormwater Management Code

o Australia TradeCoast Local Area Plan

. Brisbane City Council - Brisbane River Flood Study 2003

Stormwater Management Plan
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2 Site Description

2.1 Site Location and Overview

The LP AWTP is located within the suburb of Myrtletown south of the existing Luggage Point
WWTP. The site is bounded by Main Beach Road, Piped Road and private property which
fronts onto Marine Road. Main access to LP AWTP will be via Marine Road.

The site is surrounded by industrial, airport and port related land uses and also includes
environmental reserve areas. Brisbane Airport is located to the west of the site. Located to
the north is the existing Luggage Point WWTP and coastal wetlands including wetlands
protected by the Moreton Bay Marine Park and Ramsar Wetland Convention. South of the
proposed site is a mix of commercial and industrial areas with some isolated residences. The
Brisbane River is approximately 100 m to the east of the site along with the Port of Brisbane.

The business premises of Aussie Excavators are approximately 150 m from the eastern
boundary of the LP AWTP.

The undeveloped land immediately adjacent to the LP AWTP is designated public open
space. (Refer to Figure 2-1.)

& N

Rargéar Wetland fﬁ\
’ \7/_

To Brisbane Airport \
A D Moreton Bay/
: . Marine Park

ﬁ\‘o Luﬂgg‘agy;e Point WWTP

Figure 2-1 — Location of Site
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2.2 Site Topography and Soils

The topography of the site is generally flat with a slight depression to the west of the LP
AWTP. The site survey plan details the topography of the site (finished levels) (refer
Appendix A).

A geotechnical investigation has been undertaken for the LP AWTP site and detailed
information regarding the subsurface conditions is reported in the Geotechnical Factual
Report (LUGG-T-RE-0001-01). Generally, the soils for the site are alluvial deposits and
comprise of soft to very soft silts, with some clay and loose silty sands.

Some areas of the site have been identified as having acid sulphate soils (ASS); however
these are not expected to pose any problem during the operational phase of the LPAWTP.
LPA has developed an Acid Sulphate and Groundwater Management Plan (ASSGMP)
(LUGG-R-PL-0003-01) which should be referenced during any excavation completed as part
of maintenance activities.

2.3 Climatic Conditions

Southeast Queensland traditionally experiences wet summers and low winter rainfall,
however, as the site is close to Moreton Bay it experiences wetter conditions than would be
found inland, along with a more stable temperature range. Mean maximum daily air
temperature is approximately 25°C with the minimum daily temperature at approximately
16°C. The average annual rainfall for the coastal area is approximately 1200mm.

The site can experience seasonal cyclonic conditions and it has been noted from historic
data that storm surge tide events experienced in the Brisbane River can affect land up to
86km upstream from the mouth of the Brisbane River. During such events, the regional wind
speed is approximately 60 m/s.

The following tidal levels were obtained from the semidiurnal tidal planes chart 2007 for the
Brisbane Bar station and are in Australian Height Datum (AHD).

. Mean High Water Spring (MHWS): 0.917m AHD
. Mean Low Water Spring (MWLS): -0.893m AHD
. Highest Astronomical Tide (HAT): 1.467m AHD

The site conditions are detailed further in the General Specification Project Design Criteria
(LUGG-D-TS-0001-01) and also the Site Based Management Plan (SBMP).

2.4 Historical Drainage Patterns through the Site

Surface water runoff previously drained to a low-lying marshy area west of the LP AWTP
site. During rainfall events, surface runoff in this area was able to pool before flowing through
an existing culvert under Main Beach Road and discharging to Moreton Bay via Jubilee
Creek. This creek also collects rainfall runoff from Brisbane Airport.

Stormwater Management Plan
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This low-lying area, indicated on Figure 2-2, is a natural depression and as such experiences
marsh conditions given that any collected water below 1.6m AHD is not free draining to the
Main Beach Road culvert. When the water level reaches an approximate level of 1.75 m
AHD, water also begins to discharge to southeast along a natural drainage line. This
drainage line runs adjacent to Marine Road and drains by overland flow to the Brisbane River
flood plain.

Stormwater runoffs from the Luggage Point WWTP, as well as the small private property
areas along the northern side of Marine Road, also discharge to this area.

Natural low-lying area

To Brisbane River Site boundary of AWTP

High Flow Overflow

Primary Flow Paths
Figure 2-2 - Previous surface water flow paths near the Luggage Point AWTP
2.5 Watercourses and Receiving Environment

Within the LP AWTP site there are no defined watercourses. Currently, stormwater from the
area discharges to the Brisbane River along the main stormwater channel.

2.6 Previous Waterway Studies

Previous waterway studies have been carried out on the Brisbane River and include:
. http://www.epa.qld.gov.au/environmental_management/water/water_quality _monitoring

. Brisbane River Flood Study (BCC, September 2003)
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. Northern Australia TradeCoast Drainage and Fill Study Final Report (Connell Wagner,
Jan 2007). Note: This report is confidential and as such only an extract of the report
was provided to LPA.

2.7 Brisbane River Water Quality

Water quality data has been obtained for Brisbane River from the Department of
Environment and Resource Management (DERM, formerly Environment Protection Agency
(EPA)). DERM has been recording data since 1994. An improvement in water quality has
been observed in recent years and as such a summary of water quality data sampled from
January 2004 to January 2007 is provided Table 2-1. Also included for comparison are the
ANZECC (2000) Guidelines default trigger values for SE Australia (Lowland River) for the
corresponding analytes.

Table 2-1 - Brisbane River — Water Quality Data in Vicinity of Luggage Point

Parameter Water quality data (mg/L) ANZECC (2000)
Lowland River
Nitrogen (Total) as N 0.35 05
Nitrogen (ammonia) as N 0.02 0.02
Nitrogen (organic) as N 0.23 na
Nitrogen (oxidised) as N 0.10 0.04
Phosphorus (Total) as P 0.10 0.05
Phosphorus (dissolved reactive) as P 0.07 0.02

Source: EHMP average water quality data taken from 16 Jan 2004 to 16 Jan 2007

The LPA is currently undertaking additional water quality sampling and analysis in the
Brisbane River within the vicinity of the stormwater channel outlet as part of the Receiving
Environment Management Program (REMP).

2.8 Brisbane River Water Quality Objectives

Water quality objectives (WQQO) exist for specific waterways under Schedule 1 of the state
government Environmental Protection (Water) Policy 1997, (EPP (Water)).

The receiving waterway for the LP AWTP development is within the lower estuaries of the
Brisbane River. Subsequently, the relevant water quality objectives applicable to this
development have been derived from the EPP (Water) for the Lower Estuaries of the
Brisbane River (refer to Table 2-2).
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Table 2-2 - WQO for Lower Estuaries of the Brisbane River (EPP (Water), 1997)

Parameter Concentration
Turbidity <6 NTU

Total Suspended Solids <15 mg/L

Total Phosphorous <0.02 mg/L
Total Nitrogen <0.2mg/L

DO 90 — 105% saturation
pH 8.0 -8.4 pH
Secchi Depth >1.5m

Source: Environmental Protection (Water) Policy 1997, Queensland Government.

The WQO for the Lower estuaries of the Brisbane River represent pollutant concentration
targets to maintain the environmental values of the river. Any stormwater discharges should
not compromise these objectives.

2.9 Hydrologic and Hydraulic Data

Hydrological data for the site has been obtained from records held by the Australian Bureau
of Meteorology. Secondary data on hydrologic flows have been taken from the Brisbane
River Flood Study completed 3 September 2003, which assessed the design flood flows and
levels in the Brisbane River. Consideration has also been given to the Australia TradeCoast
(ATC) local area plan. This plan details the proposed future drainage channels and fill extent
for the Myrtletown river front industrial area.

The tidal nature of the Brisbane River affects the surface water drainage of the LP AWTP site
and was a key consideration in the final stormwater design. Table 2-3 details the design
flood levels for the mouth of the Brisbane River, which were obtained from the BCC customer
service centre. These flood levels are associated with tidal storm surge events and indicate
that the site previous to filling would be inundated during significant storm surge events.

Table 2-3 - Brisbane River Flood Levels — 200 Main Beach Road (BCC)

100 yr ARI 50 yr ARI 20 yr ARI 10 yr ARI 5yr ARI
m (AHD) m (AHD) m (AHD) m (AHD) m (AHD)
Existing Tailwater Levels 25 2.2 2.1 2.0 1.9
Design Tailwater Levels 2.8 25 2.4 2.3 2.2
including sea level rise.

1. The 10 year ARI flood levels have been linearly interpolated.

The tide levels adopted to model the mouth of the Brisbane River have typically incorporated
the highest astronomical tide (HAT) level at Brisbane Bar (1.467m AHD) as a reference.
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The following rainfall stations were used to calculate design stormwater flows for the LP
AWTP site:

. Reference Weather Station — Brisbane Airport Station No. 040223, data available from
June 1949 to February 2000

. Reference Weather Station — Brisbane Airport Station No. 040842, data available from
July 1994 to Current

Stormwater Management Plan
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3 Site Activities and Drainage Areas

3.1 Summary of Key Developed Site Characteristics/Activities

Stormwater generated from the LP AWTP site and discharged to the Brisbane River will be
from the sources listed below and illustrated in Figure 3-1:

. Internal roads
. Perimeter roads

. Carparking

. Roof drainage

. Chemical storage areas (limited to manually initiated discharge after testing from
chemical east area and chemical west area storage bunds)

. Electrical Substation B and C areas (limited to manually initiated discharge after testing
from Substation B and substation C bunds)

. Electrical Substation A area — flows through oil water separator prior to discharge to
stormwater

. Proving and commissioning flows (limited to period prior to full operation)

As the development occurred on a Greenfield site it is understood that:

. There would be an increase in impervious surface area of the site

. There would be potential for increased volume and intensity of runoff from the site
. There would be potential for stormwater pollution

. Raised site levels may impact on the flooding potential for surrounding areas

This report addresses these issues and mitigation measures to manage impacts on the local
environment in relation to stormwater discharges.
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3.2 Site Drainage Design Summary

A holistic approach has been taken in the design of the stormwater network for the LP AWTP
site. Integration of WSUD practices allows for sustainable treatment of the stormwater in
accordance with guidelines as published by Brisbane City Council.

3.2.1 Fill Levels

Prior to development, a large portion of the LP AWTP site was below the Brisbane River
storm surge flood levels. The LP AWTP site has since been filled and raised above the
design 100 year ARI flood level plus 300 mm to incorporate the expected sea level rise as
required by BCC. A cross fall of 1:200 has been incorporated to facilitate the internal
drainage network (from east to west of the site), with another cross fall of 1:500 from the
north towards the south of the site. The final drainage levels for the site are given in
Appendix A.

The design Brisbane River flood level for the 100 year average recurrence interval (ARI)
flood event is 2.5 mAHD, as prescribed by the Brisbane City Council (BCC) and the Scope of
Work and Technical Criteria (SWTC) for Luggage Point. This flood level is the storm surge
flood level caused by high tailwater levels at the mouth of the Brisbane River. The Project
has adopted a sea level rise of 300 mm for the 50 year design life, in accordance with BCC
guidelines. This sets the 100 year ARI design flood level as 2.8 mAHD.

3.2.2 Internal Roads

The site roads provide vehicle access to the LP AWTP facilities. Internal roads for the site
are sealed asphalt. Surface water runoff from the internal roads, drain to a vegetated swale
surrounding the perimeter of the site, before discharging to the external drainage system.

Internal roads will remain operational for up to a 10 year ARI rainfall event. Flow rates for the
design of the internal road drainage infrastructure were calculated using the rational method
as detailed in the Queensland Urban Drainage Manual (QUDM).

A suitable site evacuation procedure for flooding was developed for the LP AWTP site and
addressed in the site’s Incident and Emergency Response Plan (PL-GWA-WC-900) as
prepared by Veolia Water.

3.2.3 Perimeter Roads

The site perimeter roads are sealed asphalt and grade towards the buffer strips and
vegetated swales, which run parallel to the site perimeter roads before discharging to the
external drainage system.

Site roads may become inundated in events greater than a 10 year ARI rainfall event;
however these site roads provide an overland flow path to the outlet channel and Brisbane
River. This will prevent flooding of buildings up to the 100 year ARI rainfall event.

3.2.4 Car Parking

A total of 24 car parks are provided both within the LP AWTP site and outside the site
administration building. The car parking facilities are sealed asphalt with surface water runoff
discharging into the perimeter swale drainage system.
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3.2.5 Roof Drainage

A number of roofed areas are contained in the site to house plant and protect bund areas
from stormwater ingression. These areas include:

. Administration building

. Workshop and store

. Substation A, B and C (excluding transformers which are located in bunds outside each
substation and are not roofed)

. Chemical storage and dosing facility (East)

. Main process building

. RO feed tank

. Dewatering building
. RO service water storage
. Treated water storage

Roof run-off from adjacent buildings is directed into underground pipes before being
discharged into the perimeter vegetated swales.

3.2.6 Chemical Storage and Unloading Areas

There are two chemical storage areas within the LP AWTP site. These include Chemical
Storage and Dosing Facility (East) and Chemical Storage and Dosing Facility (West). Both
contain a number of different bulk chemicals tanks, each in separated bund areas. Runoff
from the chemical delivery area is physically isolated to eliminate the risk of pollutants
entering the stormwater drainage system.

The bund sizing is a function of the largest tank stored within the bund plus an additional
10% capacity. Speed humps on the entrance and exit from the unloading areas have been
included to achieve this volume.

The design features to manage stormwater flows from Chemical Storage and Dosing Facility
(East) are as follows;

. A roof that extends over the chemical delivery area to prevent stormwater ingress into
the bund

. A sump located at the southern and northern ends are provided in the unloading area
to contain liquids in the event of a chemical spill during unloading activities

. An isolation valve in the sumps are closed and will only be opened to release
stormwater once the water has been assessed to be free of contamination and to meet
the release limits indicated in Table 3-1.

If the water does not meet these requirements, the water is transferred to the
neutralisation tanks or a tanker is used to remove and dispose of the contaminated water
in accordance with the development approval.

Stormwater Management Plan

Document No. LUGG-C-PL-5501-01




~g

WESTERN CORRIDOR

PROJECT

LUGGAGE POINT

Table 3-1 - Release Limits from Bund Areas (as per ERA7 Approval)

Parameter Permitted Release Limit
pH 6.5t085
Turbidity 25NTU
Total Chlorine 0.7 mg/L

Source: EPA Development Approval — ERA7 Chemical Storage for Luggage Point AWTP

Chemical Storage and Dosing Facility (West) is not roofed due to the height of the chemical
tanks stored in this area. The facility is bunded with an isolation valve to allow stormwater to
discharge from the sump once the water has been assessed to be free of contamination and
to meet the release limits indicated in Table 3-1.

Bund inspection and valve operation related to the Chemical Storage and Dosing Facility
bunds is governed by standard operational procedure (SOP for Emptying Bunds and Sumps
LUGG-R-PX-6901-02). This will reduce the likelihood of the valves being opened and
potentially contaminated stormwater being discharged prior to the water quality being tested.

Inspection is undertaken frequently during precipitation events especially for Chemical
Storage and Dosing Facility (West) as it is unroofed and is likely to fill with stormwater after
each precipitation event.

3.2.7 Substations

There are three substations located within the LP AWTP site, Substations A, B and C. Each
substation includes transformers located outside the substations and contained in dedicated
transformer bunds. Bunding is required to contain transformer oil in the event of an oil leak.
The insulation oil is classified as combustible, but not flammable.

Substation A has sixteen transformers which each require 6,700 L of oil. Stormwater from
Substation A transformer bunds is discharged to a 10,000 L capacity oil/water separator for
treatment, before being discharged to the swale system.

Substation B has three transformers and Substation C has one transformer. Each
transformer requires approximately 1,670L of oil and is contained within individual bunds with
a capacity of at least 6,000L. Bunding provides storage for 100% of the oil within each
transformer as required by Australian Standards AS1940-2004. The bund storage also
allows for leakage of the transformer oil coincident with a 10 year ARI 24 hour rainfall event.
The isolation valves on each sump are closed to contain any contamination. The isolation
valve will only be opened to release stormwater once the water has been visually assessed
to be free of hydrocarbons. If the water has visible hydrocarbons present, a licensed tanker
will collect and dispose of the contaminated water off site at a licensed facility.
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4 Stormwater Management

4.1 General

The drainage design and design methodology for the LP AWTP has been developed in
accordance with the stormwater management principles detailed in the WSUD Technical
Guidelines: Stormwater Brisbane City Council June 2006, Australian Rainfall and Runoff, and
the Queensland Urban Drainage Manual.

The pollutant and hydraulic modelling of the preliminary drainage design indicates the
discharge water quality objectives and drainage design criteria can be achieved. Hydraulic
investigations indicate that flooding in the LP AWTP area is dominated by storm surge levels
at the mouth of the Brisbane River, which will be unaffected by the LP AWTP. The LP AWTP
may affect lower flood levels during minor rainfall events, although flooding would be below
the level of adjacent buildings.

4.2 Water Quantity Controls

4.21 Selection

The use of vegetated buffer/filter strips and swales instead of hard infrastructure maximises
infiltration and reduce the volume of surface water runoff during rainfall events.

The vegetated swales collect all the run-off from the site and convey this to the southeast
corner of the site before it enters the open lined stormwater outlet channel, which transfers
the water to the Brisbane River.

The entire stormwater drainage design for LP AWTP has been designed to convey
stormwater associated with a 10 year ARI event. In accordance with the Queensland Urban
Drainage Manual the system will limit the velocity of stormwater discharge such that it should
not exceed 0.6 m/s in the vegetated swale during a 10 year ARI event.

4.2.2 Assessment

The drainage design has been designed according to the Queensland Urban Drainage
Manual and subsequently assessed under a 10 year and 100 year ARI rainfall event.

4.2.3 Integration with Waterway Corridor

The Brisbane City Plan 2000 is a comprehensive statement of the intentions of BCC in
relation to the future development of Brisbane. Codes are provided within the Brisbane City
Plan 2000 each of which gives guidance on specific aspects of development.

The waterway corridor code applies in assessing any development where;

. It is located in a waterway corridor or the Brisbane River Corridor, as defined, or as
indicated on the planning scheme maps

. On land subject to storm surge

. On land subject to flooding in a 100 year ARI event

For the purposes of stormwater quantity the waterway corridor code is applicable to the LP
AWTP in two respects:
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. Ensuring that the development (LP AWTP) is not at unreasonable risk of flooding

. Maintaining or enhancing flood carrying capabilities of waterways and the Brisbane
River in a manner that achieves an acceptable balance between risk and cost

The internal drainage system has been designed to fully contain a 10 year ARI rainfall event
within the drainage infrastructure and that there will be no flooding of plant facilities in a 100
year ARI flood event (inclusive of sea level rise) through the provision of flow paths along the
perimeter and then to the outlet channel and Brisbane River.

The external drainage network design has been undertaken to minimise the impact of the
proposed development on the flood risk to external properties in two situations; a tidal surge
event and fluvial flooding. The system should not cause flooding of adjacent buildings or
infrastructure in a 100 year ARI event.

Given the design criteria, it is considered that the proposed strategy upholds the purpose of
the waterway corridor code with respect to water flows.

4.3 Water Quality Ccontrols

4.3.1 Selection

Achieving pollutant load reductions in line with the EP (Water) WQOs (refer Section 2.8) is a
principle objective of the stormwater management strategy design and a number of different
components and controls have been proposed in order to achieve the WQOs.

The major components of the stormwater management strategy designed to promote
improved water quality are summarised in Table 4-1. These have been selected and
configured to provide the maximum pollutant removal.
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Table 4-1 - Summary of the Proposed Stormwater Quality Controls

Component

Specification

Pollutant Removal

Bufferffilter strips

Grassed strips, 1.5 m in width, located
on the external road boundary prior to
run-off entering the swale system.

Filters medium to coarse sediment.

Vegetated swales

Main vegetated swale system that will
convey run-off from the site to a lined
discharge channel at the southeast
corner of the site.

Settlement  of  pollutants  and
suspended solids. Some uptake of
pollutants by vegetation.

Oil/water separator

QOil/Water separator to be located on
the drainage line from electricity
substation A to catch any oils and
hydrocarbons that may have leaked
into the system.

Removal of oil and hydrocarbons.

Concrete  substation  transformer

bunds

Each transformer is contained within a
bund able to contain 100% of the oil.
An isolation valve is from each bund is
closed under normal  operating
conditions.

Prevention of oil spills from
transformers entering the receiving
environment.

Concrete chemical storage bunds

Concrete bunds to house the chemical
storage tanks, dosing facility and
delivery area. In accordance with
AS1940 - 2004 total bund capacity will
be an approximate volume of 22,000 L.

Prevention of chemical spills and
chemical tank leaks from entering the
receiving environment.

Open stormwater channel to the
Brishane River

An open stormwater channel with scour
protection at the outfall. Designed to
transfer stormwater from the perimeter
of the site to the Brisbane River.

Attenuated flow and decreased
velocity will lead to further suspended
solids removal.
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4.3.2

Integration with Waterway Corridor

The BCC waterway corridor code for water quality stipulates that discharges from the
development should protect or enhance the quality of the receiving environment.

Pollution load requirements, as given in Table 5-1 will be achieved such that the existing
water quality of the Brisbane River will not be compromised by stormwater discharges from

LP AWTP.

4.4 Stormwater Management Strategy

A summary of each key component of the stormwater management strategy along with the
actions and responsibilities are outlined in Table 4-2.

Table 4-2 - Outline of Actions and Responsibilities for Implementation of the Strategy

Component

Action

Project Stage

Responsibility

Bufferffilter strips

Lay the buffer/filter strips

Construction phase

Principal contractor

Vegetated swales

Excavate and line the swale

Construction phase

Principal contractor

Commence vegetation of the
swale

Construction phase

Principal contractor

Plant commissioning flow to
be drained through the
swale system

Commissioning phase

Contractor/plant operator

Open stormwater channel to
the Brisbane River

Excavate the channel

Construction phase

Principal contractor

Appropriately  line  the

channel

Construction phase

Principal contractor

Plant commissioning flow to
be drained through the

Commissioning phase -
Expected to be completed by

Contractor/plant operator

channel to the Brisbane | June 2010
River outfall
Concrete Bunds Construct  the  chemical | Construction phase Principal contractor

storage bunds

QOil/water separators

Install the oil/water separator

Construction phase

Principal contractor

Monitoring Plan Implement the monitoring | Operational phase Plant operator
plan after the first rainfall
event

Maintenance Plan Implement the plan once the | Operational phase Plant operator

plant becomes operational
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5 Water Quality Monitoring Program

5.1 Stormwater Quality Targets

The stormwater quality targets adopted for LP AWTP are outlined in Table 5-1 and are in line
with the limits prescribed in the ERA64 approval for discharge of the product water as well as
considering the EP(Water) WQOs discussed previously in Section 2.8.

Table 5-1 - Stormwater Quality Targets

Parameter Target WQO limit Type of limit
Total Chlorine 0.1mg/L Maximum
0.7mg/L Long term 50t%tile
Total Phosphorous _
2.0mg/L Maximum
Total Nitrogen 1.5mg/L Maximum
. 10NTU Maximum
Turbidity .
5NTU Short term 50t %tile
pH 6.5-85 Range (min:max)
Dissolved Oxygen 2.0mg/L Minimum
Hydrocarbons No visible hydrocarbons
Stormwater Flow No limit NA

5.2 Monitoring Programme

In accordance with BCC’s Water Quality Management Guide, stormwater discharge
monitoring for the analytes in Table 5-1 will occur in the commissioning and operational
phase of LP AWTP and will continue for 12 months. Monitoring of the operational phase will
commence once commissioning has been completed. During the operational phase
approximately 10, samples from 10 distinct run-off events will be collected during this period.
However, this will be dependent on a sufficient number of suitable run-off events occurring
over the 12 month period.

The location of the sampling point, SW1, is located at the boundary of the site in the
stormwater channel located in the southeast corner of the site and is accessible by a small
footbridge.

5.3 Field Quality Controls

To ensure stormwater is collected without the potential presence of cross contamination, all
sampling equipment will be decontaminated in accordance with the procedure and methods
described in Australian/New Zealand Standard Water Quality Sampling. Part 1
(AS/NZS5667.1:1998).

5.4 Responsibilities

During the commissioning phase, the LPA is responsible for ensuring the monitoring
programme outlined in Section 5.2 is completed. Once the LP AWTP becomes operational,
the plant Operator will undertake all monitoring responsibilities for stormwater discharges
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prior to the water leaving the site. The Operator will be able to delegate and sub contract any
aspect of the monitoring regime to a competent third party.

5.5 Data Management and Performance Criteria

Each sample will be analysed at a NATA accredited laboratory to ensure accuracy and
consistency in the reporting of stormwater quality. The party responsible for undertaking the
monitoring will interpret results of analysis.

A hard copy and electronic copy of all results and records from stormwater monitoring will be
kept at the site for a period of 5 years.
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6 Stormwater Maintenance Program

6.1 Maintenance Responsibilities

During the commissioning phase the LPA shall be responsible for undertaking maintenance
the key drainage infrastructure and stormwater treatment devices. During the operational
phase, this will become the responsibility of the plant Operator. The LPA and Plant Operator
will be able to delegate and sub contract any aspect of the maintenance activities to a
competent third party.

The LPA/Plant Operator are responsible for the stormwater management infrastructure within
the site boundary. The open stormwater channel will initially be lined for the commissioning
and proving flows. However the final landscape of the outlet channel will be decided by the
Plant Operator. Once the vegetation is established, it is proposed to negotiate handover with
BCC. In the event that this proposition is not acceptable to BCC the plant Operator will
maintain the open stormwater channel.

6.2 Maintenance Plan and Inspection Forms

6.2.1 Background

Maintenance inspections for swales and bunds have been included in the daily and weekly
environment inspection checklists (refer to SBMP - Appendices).

Major components that constitute the stormwater pollution retention system for LP AWTP are
as follows:

. Buffer/filter strips

. Vegetated swales

. Oil/water separator
. Chemical storage bunds
. Lined discharge channel to the Brisbane River

Each component is addressed in the following subsections and the maintenance regime
outlined. The maintenance regime draws upon guidance given in the Water Sensitive Urban
Design Technical Design Guidelines for South East Queensland.

6.2.2 Vegetated Swales and Buffer Strips

Vegetated swales and buffer strips play an important part in stormwater conveyance around
the site and to the point of discharge to the open stormwater channel and therefore require
comprehensive vegetation coverage. This vegetation needs to be maintained if the
performance efficiency of the swales and buffer strips is to be maintained.

The principle maintenance activities involves regular mowing and the intermittent removal of
weeds and sediment to maintain free flow paths and enhance channel conveyance.
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6.2.3 OQOil/Water/Sediment Separator

An oil/water/sediment separator, that is a CDS unit, is included on the drainage line from
electricity sub-station A and will pass through the CDS unit prior to entering the stormwater
channel and being discharged from the site.

Inspection of the CDS unit is undertaken along with the inspections of the other stormwater
treatment devices. Maintenance of the CDS unit involves frequent cleaning to keep
accumulated oil from escaping during storms.

Cleaning operations shall be undertaken by a licensed contractor where the effluent shutoff
valve will be closed and waste oil and residuals will be disposed of and sent to a suitably
licensed waste management facility.

Any standing water that is removed will be replaced with clean water to prevent oil carryover
through the orifice.

6.2.4 Chemical Storage Bunds and Chemical Offloading Areas

The chemical storage bunds and chemical offloading areas provide essential secondary
containment should any of the chemical tanks leak or rupture or should any spillage occur. In
such instances, the storage bunds prevent potentially hazardous chemicals from entering the
vegetated swales and potentially the lined discharge channel leading to the Brisbane River.

Routine inspection of the storage bunds is essential to ensuring that they continue to be fit
for purpose and of sufficient integrity to provide the necessary containment of chemicals in
the event that a leak from a chemical tank was to occur. The chemical tanks are also
assessed for signs of any damage.

Any water collected inside the bunds are routinely removed so that the storage volume is not
compromised. During instances when a routine inspection identifies the need to remove
rainwater and it is not suitable for discharge to the stormwater system the storage bunds are
either pumped into IBCs for transfer to the neutralisation tanks or pumped out into a tanker
by a licensed contractor and taken off site for appropriate disposal.

6.2.5 Open Lined Stormwater Outlet Channel to the Brisbane River

The open lined stormwater outlet channel conveys stormwater from the perimeter of the site
to final discharge at the Brisbane River. The key maintenance activity associated with the
discharge channel to the Brisbane River will involve removing, if necessary, weeds; debris
and any sediment build up, particularly if it is impeding stormwater flow out to the Brisbane
River.

Given the relatively exposed nature of the discharge channel, it is necessary to regularly
monitor for damage and erosion along the length of the channel and recommend repair and
reconstruction works to be carried out where necessary.

6.3 Summary

The key features of stormwater infrastructure maintenance at LP AWTP are summarised
Table 6-1.
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Table 6-1 - Key Features of Stormwater Infrastructure Maintenance at LP AWTP

Stormwater | Actions Frequency Data  Collection | Environmental Access/Stakeholder
Component Requirements Management  and | notification/Safety
waste disposal | issues
issues
Routine Weekly A note taken of the | None None
inspection general appearance
(included in and perceived
Environment performance of the
Inspection filter strips
Checklist)
Removal of As required. A note taken of Disposal of sediment | None
sediment where | Guided by the | each time when by waste management
it effects the findings of the | sediment is company
removal routine removed
capability inspection
Mowing of turf to | As required. None Disposal of turf Care to be taken when
preserve the Guided by the cuttings using cutting
optimal design findings of the equipment
height for the routine
vegetation inspections
Removal of As required. A note taken of the | Ensure weeds are Care to be taken if
invasive weeds | Likely to be species of weeds properly disposed of to | using any cutting
etc most intensive | removed avoided wider equipment
Vegetated in the first two ecologi_cal .
years contamination
swales and
buffer strips
Pruning to As required. Comment on Ensure cuttings are Care to be taken if
remove dead Likely to be whether any properly disposed of to | using any cutting
vegetation and - | mostintensive | significant avoided wider equipment
stimulate new in the first two | replanting may be ecological
growth years required contamination
Addition of soil As required. Comment on the The use of soil Care to be taken when
additives Likely to be amount and type of | additives can pose a handling and applying
most intensive | soil additives used risk to human health soil additives
in the first two and ecology. Such
years additives should be
stored according to
manufacturers
instructions and only
used in the
appropriate areas of
the site
Erosion and As required Note the nature of Dependent upon the Dependent upon the
damage repair any repairs due to nature of repairs nature of repairs
erosion and/or
damage
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Stormwater | Actions Frequency Data  Collection | Environmental Access/Stakeholder
Component Requirements Management  and | notification/Safety
waste disposal | issues
issues
Litter and debris | As required Comment on any Development of a Only remove
removal and guided by | significant pieces of | procedure for the litter/debris if it is safe
the routine litter (i.e. if it is removal of litter and be | to do so. Only remove
inspections. particularly big or sure of the correct hazardous litter/debris
Checks should | hazardous) disposal routes if suitably qualified to
be made on at do so and with the
least a weekly correct equipment and
basis controls in place
Qil/Water Routine Weekly Determine the None None
separator Inspection amount of
(included in contamination within
environment the separator. Make
inspection recommendations
checklists) for cleaning as
appropriate
Cleaning of the | As required. Record the number | Ensure shut off valve | Cleaning should only
device Possibly after a | of cleaning events. | is closed and wastes be carried out by a
major storm are disposed of toa suitably licensed
event. suitably licensed waste management
waste management contractor
facility. Any
contaminated standing
water should be
replaced with clean
water to prevent oil
carryover.
Chemical Routine Weekly A note taken of the | None None
storage Inspection integrity of the bund
bunds (included in structure and any
environment rainwater build up
inspection
checklists)
Pumping out of | Aftera Maintain a record of | Duty of care to ensure | Supervision of
rainwater build | significant all pumping that liquid waste is pumping contractor
rainfall event activities. handles as per SOP
Structural As required. Maintain a record of | Dependent upon the Dependent upon the
repairs to the any bund repairs nature of repairs nature of repairs
bund
Lined Inspection Weekly A note taken of the | None None
discharge (included in state of the lined
channel to environment discharge channel.
the Brisbane | inspection In particular any
River! checklists) significant erosion
and/or damage.
Erosion and As required Note the nature of Dependent upon the Dependent upon the
damage repair any repairs due to nature of repairs nature of repairs
erosion and/or
damage

1 - Responsibility for maintaining vegetation and removing debris within the open stormwater channel shall be BCC
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7 Communication and Documentation

All records of inspections and water quality monitoring will be kept on file for later access and
reference. These records will be summarised for inclusion in the Environmental Management
Review, which will be submitted to the Western Corridor Project Office.

Any occurrence of non-compliant water quality will be investigated and an incident report
completed outlining the potential reasons for the non-compliance.

All surface water quality complaints and remedial actions undertaken will be conveyed to all
site personnel in toolbox meetings. A summary of each complaint will also be recorded in the
site complaints register and included in the Environmental Management Review submitted to
the Western Corridor Project Office.
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8 Corrective Actions

Damaged or non-functional drainage or erosion control structures will be highlighted during
weekly site inspections and recorded on the Weekly Inspection Checklist (LUGG-R-FM-
0007-01). Corrective action items will be provided to the Operations Manager and Site
Superintendent for completion.

Where monitoring of discharge water indicates that the Stormwater Quality Targets have
been exceeded, an incident investigation will provide a root cause analysis of where the non-
compliant water quality parameter originated from, what controls were in place at the time of
the non-compliance and what was done to reduce the non-compliant water quality being
discharged.

An incident register will be maintained in the site based share drive (link: 2008-2009
Register). The register will include when the incident occurred, the general nature of the
incident, a brief description of the actions completed, and the date that the incident
investigation was closed.
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Appendix A
Site Survey Plans with Final
Drainage Level
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Stormwater Management Plan
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WESTERN CORRIDOR

LUGGAGE POINT

DOCUMENT NO. LUGG-R-LE-0041-01

14 October 2010

Kerynne Birch

Department of Environment and Resource Management
Level 4, Landcentre

Cnr Main and Vulture Streets

Woolloongabba QLD 4102

Dear Ms Birch,

Subject: Luggage Point Stormwater Infrastructure Compliance

Please find the enclosed memo which contains information on the existing Stormwater
Infrastructure at Luggage Point Advanced Water Treatment Plant (LPAWTP) from expertise
in stormwater management and drainage issues. It follows from an independent review of
the stormwater infrastructure for compliance against commitments made to the Department
of Environment and Resource Management (DERM) in the Stormwater Management Plan
(SMP) submitted as part of the erstwhile Environmentally Relevant Activity 16 (presently
Environmentally Relevant Activity 64(4)(b).

Please provide a response on review of the as-built stormwater infrastructure differences
between the Stormwater Management Plan and the as-built infrastructure, to meet the

relevant guidelines and policies.

Should you have any further queries regarding the responses to the report, please contact
Tom Talbot on 07 3358 9603.
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Yours sincerely

1dice the protection of an individuals

Tom Talbot

Alliance Manager

Western Corridor Recycled Water Project - Luggage Point Alliance
Phone: 3358 9603

Encls: LUGG-C-ME-5592-01- Stormwater Infrastructure Compliance Review
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TO
COMPANY
DATE
FROM
SUBJECT

MEMORANDUM

Department of Environment and Resource Management

Luggage Point AWTP Alliance FAX NUMBER
13 October 2010 NO. OF PAGES 7
David Thomas JOB NUMBER

Stormwater Infrastructure Compliance Review

1 Introduction

This memorandum presents a review of the as-built stormwater infrastructure at the Luggage
Point Advanced Water Treatment Plant. It follows from an independent review of the
stormwater infrastructure for compliance against commitments made to the Department of
Environment and Resource Management (DERM) in the Stormwater Management Plan
(SMP) submitted as part of the erstwhile Environmentally Relevant Activity 16 (presently
Environmentally Relevant Activity 64(4)(b)) Application for the project, and other relevant
guidelines and policies.

The items identified in the independent review, and a description of the affect of the
deviation from the original SMP are included in Table 1.

2 Stormwater infrastructure capacity

A review of the As-Built stormwater infrastructure capacity has been undertaken, and the
design capacity in accordance with the SMP, Queensland Urban Design Guidelines and
project Scope of Work and Technical Criteria has been achieved.

3 Review of differences between the As-Built Luggage Point AWTP
stormwater infrastructure and the Stormwater Management Plan
Revision B.

The independent review of the as-built stormwater infrastructure identified several
differences between the Stormwater Management Plan and the as-built infrastructure.
These differences are presented in Table 1. It is the opinion of the Luggage Point Alliance
that items 1, 2, and 4 identified in the independent review, are minor items where the as-built
infrastructure deviates from the original design intent at the time of submitting the SMP, but
the intent of the original design has been retained, and the level of environmental protection
has been retained or exceeded.

Items 3 and 5, however, need more detailed discussion. These two items are discussed and
presented herein for the consideration of the DERM.
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DOCUMENT NO. LUGG-C-ME-5592-01

4 External Drainage Channel.

The original design for the Luggage Point AWTP drainage system included a grassed swale
to convey rainfall runoff from the site boundary to the Brisbane River. This grassed swale
was also intended to provide a degree of stormwater treatment system (WSUD) providing
nutrient and suspended solids removal during rainfall events. It is important to note,
however, that the stormwater quality treatment requirements of Brisbane City Council were
incorporated into the internal drainage system, and the additional ‘polishing’ provided by the
external drainage channel was over and above that required to meet the BCC stormwater
quality objectives for the site.

During the AWTP commissioning and proving periods this swale was used to convey treated
water to the Brisbane River. It was identified during design, that the external drainage
channel should not be vegetated until the commissioning and proving periods were complete
as any vegetation would be unlikely to survive three months of continuous inundation with
commissioning and proving flows. In lieu of vegetation, the outfall channel was rock lined to
prevent erosion and subsequent sediment loading into the Brisbane River. This rock lining
served its purpose very well, and low turbidity water was discharged to the Brisbane river
throughout the commissioning and proving periods.

At completion of the proving period the design intention was to remove the rock lining and
vegetate the channel. However, Watersecure, has advised that they would like to retain the
ability to use the external outfall channel for future re-commissioning and proving of the
AWTP should the need arise in future. To accommodate this request, the design intent of
the external stormwater channel has been amended as follows:

0 Itis proposed to leave the rock lining in place. The rock lining has proven to protect
the outfall channel from erosion during the proving period. It is feared that if the rock
lining is removed, and the channel vegetated, there is a risk of vegetation death and
subsequent soil erosion during prolonged use of the channel for commissioning flows
in future.

o Despite not turfing or seeding the outfall channel, a significant amount of self
vegetation has occurred during the proving period, and the outfall channel now
contains wetland grasses which have proven to be suitable for continuous
inundation. It is proposed to leave the self seeded grasses in place, and not to seed
the outfall channel with introduced grasses which may die off during future

inundation.
Queensland Government A Queensland Government
Department of Infrastructure and Planni Water PI'OieCt
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In summary the outfall channel has proven to be effective in preventing erosion and it has
self vegetated with wetland type grasses. It is proposed to leave the channel in this state
and be confident that it will operate effectively as both a grassed swale for stormwater
discharge from the site, and also operate as a treated water outfall channel in future if
required. The Alliance believe that this approach retains the design intent and level of
environmental protection provided by the outfall channel.

5 Internal vegetated swales and bio-retention trenches.

During the design phase, the site stormwater infrastructure was designed in accordance with
Water Sensitive Urban Design (WSUD) principals to minimise hard piping and utilise WSUD
drainage components wherever practical. The design was modelled using MUSIC, and
nutrient and suspended solids reduction modelled for compliance with the BCC stormwater
guality objectives.

While the majority of the stormwater quality treatment systems were implemented, several
amendments to the drainage infrastructure were necessary during construction as detailed
below:

0 Bioretention trenches - Several bioretention trenches could not be constructed due to
additional in-ground piping added to the project after the original stormwater design
was completed.

0 Vegetated swale - A section of the main stormwater vegetated swale from the treated
water tank to the site boundary was lined with polyethylene sheeting during the
construction phase to enable the channel to be used to convey treated water during
the commissioning and proving periods. To accommodate Watersecure’s
requirement to use this channel for future re-commissioning and proving of the plant,
it is proposed to retain this polyethylene lining.

The net effect of the above two changes is a reduction in the level of nutrient removal from
rainfall runoff within the site, such that the nutrient removal levels at the site boundary are to
slightly below the BCC WSUD nutrient reduction objectives.

If the additional nutrient removal provided by the external drainage channel discussed above
is considered, then the nutrient reduction targets are achieved prior to the Brisbane River
discharge. This wholistic view of the drainage infrastructure, including the external drainage
channel is considered to be appropriate for the Luggage Point AWTP, as the land
downstream of the site is within the Brisbane River floodplain, and not available for future
development.

6 Summary

In summary, six deviations from the original design intent detailed in the ERA 16 application
have been identified. It is the Alliances opinion that five of these deviations are minor
deviations which have not reduced the level of environmental protection provided and no
physical modifications should be undertaken.
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Review of the sixth identified deviation suggests that the amount of nutrient removal
provided within the site boundary has been reduced during construction, however if both the
internal and external drainage infrastructure are considered, it is the Alliance’s opinion that
the level of nutrient removal and environmental protection provided to the Brisbane River
and Moreton Bay can be retained with the following changes to the original SMP:

1. The external drainage channel should be retained in its as-constructed form
complete with rock lining and naturally seeded native vegetation.

2. The internal drainage swale between the treated water tank and the site boundary
should be retained with polyethylene lining to enable future use of the channel for
treated water conveyance.

3. Both the internal and external drainage infrastructure should be assessed as a
complete system providing nutrient and suspended solids removal prior to the
discharge to the Brisbane River.
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