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1 Introduction

1.1 Background

The NSW Government introduced the Water Industry Competition Act 2006 (WICA) as part of its
strategy for a sustainable water future to harness the innovation and investment potential of the
private sector in the water and waste water industries. WICA established a licensing regime for new
entrants to the industry to ensure the continued protection of public health, consumers and the
environment. The private sector is now encouraged to develop and operate water management
schemes and the licensing system is governed by the Independent Pricing and Regulatory Tribunal
(IPART) and the Minister for Water.

The Johnson Property Group (JPG) owns land at Pitt Town which it intends to develop for residential
purposes. The Minister for Planning has given concept plan approval for a Part 3A Project over a
site termed the Pitt Town Release Area. This residential release area will be developed over the
next 10-15 years.

The sewerage infrastructure required to service this release area requires an upgrade to handle the
additional sewerage flows. The upgraded system is described in Hawkesbury City Council’s Sec 64
Contributions Plan for Sewerage Services. At the same time there is a general and significant public
interest in ensuring that projected water usage by the proposed residential development is
sustainable. JPG and the Water Factory Company Pty Ltd (WFC) have developed an alternative
sewerage strategy to treat sewerage locally and to produce high quality recycled water for non-
potable uses within the community. Hawkesbury Council resolved on the 25™ August 2009 to
support in principle the establishment of a separate water authority to serve the needs of the Pitt
Town Release Area.

This Review of Environmental Factors (REF) has been prepared for the WFC as part of its application
for the construction and operation of the Recycled Water Factory as a water recycling facility as
defined for the purposes of State Environmental Planning Policy (Infrastructure) 2007 (Infrastructure
SEPP), which is an activity under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&
A Act).

1.2 Locality, Site Description and Analysis
1.2.1 Location

The site of the proposed Recycled Water Factory is on the north-west corner of the Bootles Lane and
Johnson Street, Pitt Town intersection as shown in Figure 1. The land is currently described as part
Lot 1062 DP 1131838 and a plan of the Deposited Plan is contained in Appendix 1. An application
has been lodged with Hawkesbury Council to subdivide Lot 1062 to create an irregular shaped
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allotment for the Water Factory with an area of approximately 3,125m”.  The parcel adjoins Lot
1061 which contains a sewerage pump station owned and operated by Hawkesbury City Council.
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N
LOCATION MAP
SCALE 1 : 5000
Figure 1 Site Location

1.2.2 Site Description

The topography of the site of the proposed Recycled Water Facility is relatively flat. The underlying
geology has produced soils comprising sand and clay mixtures. Acid sulphate soils have not been
identified in this area and the site is not contaminated.

The site is partially flood liable. The 1:100 AEP line is 17.3m AHD. General contour levels shown on
Drawing SKO1 indicate that most of the site is on the edge of the flood plain. Stormwater runoff
from the Bona Vista residential area to the north travels via an overland flow path formed by a
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constructed swale approximately 80m to the west of the site. Local surface water from the site will
be managed by site shaping to direct overland flow to an existing culvert on Johnston Street to
connect with the existing stormwater drainage system.

The subject site is located close to land in proposed lot 1067 containing a small and isolated area of
Shale Gravel Transition Forest (SGTF) identified in the Sydney Basin Bioregion as an Endangered
Ecological Community. This community is also listed under the Commonwealth Environmental
Conservation and Biodiversity Act 1995. The site contains a few remnant trees of the SGTF but with
very little understorey vegetation.

All services are available to the site. The roads at the frontage of the property are formed and
sealed.

1.3 Description of Proposed Activity
This section of the report deals with the main elements of the proposal, which is described in more

detail in the accompanying drawings prepared by Morrison Design Partnership. Figure 2 illustrates
the elements and scope of the proposed development.

STAR PICKET FENCE SITE BOUNDARY 75.80m CHAINWIRE FENCE
F——

4m WIDE
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*
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30N34 VY 3 1S0d
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PITT TOWN

S WATER RECYCLING
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Figure 2 Site Plan
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The stages shown indicate the order that the buildings will be constructed which is subject to the
availability of raw material to the facility. The tanks will also be constructed in 2 stages subject to
availability of raw material to process to become treated water for storage.

1.3.1 Proposed Development and Use of the Site

The proposed development is for a water recycling facility in which waste water is taken from the
council sewerage system and new pressure sewer systems and treated to produce high quality water
suitable for a range of uses including irrigation, clothes washing and toilet flushing purposes. Similar
facilitates has been successfully installed at Darling Harbour, Mascot and the Pennant Hills Golf
Course. Photograph 1 shows an existing faculty that is smaller in scale to the proposed facility. As
further discussed in Section 2 of this report, the architectural treatment of the Recycled Water
Factory buildings at Pitt Town responds to site specific considerations.

Photograph 1 Darling Harbour Water Recycling Facility

The proposal is fully illustrated in the accompanying architectural drawings (Drawings SKOO- SK05).

The particular aspects of the Pitt Town Water Recycling Facility for which approval is sought include:
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o Site works — including limited tree removal, temporary protective fencing to key site areas,
site excavation to accommodate water tanks, site filling for accommodating operations
buildings and driveways, minor footpath & drainage swale formation adjacent to the Bootles
Lane frontage to the site, pavements for driveways and site access.

o Infrastructure works as described in Drawing SKO7- including connection to SPS adjacent,
pumping and pipe infrastructure and the like to operations building and tanks, electrical
connections and infrastructure to building, telephone connection to building.

o Architectural components and storage tanks comprising:

- a building for operations

- a building for treatment tanks

- an awning structure in a breezeway between the two buildings
- two main water storage tanks

- a Balance Flow tank

e Landscaping and site fencing works

e The operation of the facility will be undertaken by Water Factory Company on the following
basis:

- the plant will operate 24 hours a day, 7 days per week.

- the goods to be stored is recycled water, which is transported by pipe system back to
customers.

- any waste water screenings will be collected and disposed by way of a trade waste
agreement with a commercial agency, eg HCC, Sydney Water, a private company or a
combination of these.

- adriveway allows access to a single roller doors in the building for delivery of materials
associated with the operation and for trucks for any maintenance requirements.

1.4 Built Components of the Proposed Facility

The proposed facility consists of the following key elements shown on attached architectural plans.
In particular, Drawing SKO1 provides a site plan of the facility and the location of the following key
elements:

1.4.1 Site layout

The facility addresses Bootles Lane and has pedestrian access potential from that street, however all
vehicle access to the site will be from Johnston Street. The buildings have been sited in consideration
of retaining existing trees and shrubs identified as significant, and which afford opportunity to
provide screening and scale to the development. Water storage tanks have been sited well back
from both street frontages, behind the main facilities building and the existing Sewage Pumping
Station.
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1.4.2 Buildings

An operations building will house plant and equipment involved in water treatment processes. The
building is approximately 20m x 10m giving an overall area of 200m? with a skillion roof ranging from
3m to 4.8m height across its width. The building will have a mix of colourbond and off-form concrete
materials in natural and muted grey colours in its facades, and dressed with narrow bands of glass
windows to soften the elevations. This contrasts with the treatment of a similar facility at Pennant
Hills shown in Photography 1.

In particular the elevation from Bootles Lane aims to simulate a rural residential feel. The north
elevation will carry a roller door for access to the facility from the service drive for any large
components. The roof will also be of colourbond material. The building will be set at RL 17.4m,
above the 1:100 year flood level, and will require filling to achieve this level.

The plant and equipment which will be housed within the Operations building will include:
— Screens
—  Pumps
— Blowers
— Mixers
— Compressors
— Chemical dosing systems
— Tanks
— Electrical cabinets
— Instrumentation
— Valves and pipe work

A building enclosing treatment tanks will sit separately but aligned with the Operations building. The
building is also 20m x 10m (approx 112m?) and approx 5.2m in height above ground level to the top
of the parapet which will be 1.2m above the finished roof level of the tank. The building will also sit a
further 2m into the ground to reduce its height and scale. It will be constructed of off-form concrete
panels in natural colours. A staircase at the rear of the building will provide access to the roof of the
structure for servicing purposes.

The plant and equipment to be housed within the Treatment Plant building will include:
— Screens
—  Pumps
— Diffusers
— Mixers
— Tanks
— Instrumentation, valves and pipe work

A 4m wide breezeway will separate the above buildings. The breezeway will have a canopy of steel
and colourbond materials for weather protection and to visually link the buildings. The breezeway
will assist in providing cover for any visitors to the site for inspections, outside of the operations
areas.
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The Breezeway will be secured by vertical grate fence and access gates that will provide
transparency to the breezeway area, and also security with natural light and ventilation. An entry
canopy will address the Bootles Lane frontage as the primary place of public entry creating a visual
extension from the building directly over the entry walkway that is synonymous with creating similar
entry type language for such buildings.

Services required for the operation of the facility are shown in a site services layout in Drawing SK07.

1.4.3 Tanks

Two tanks to store treated water are located to the north of the treatment plant. Capacity is 1
million litres each, and will stand 5m high above ground level, and 20m diameter. The tanks are
constructed of steel and sit in a compacted earth and gravel area. Photographs 2 - 4 illustrate
storage tanks at a water recycling plant at Pennant Hills Golf Course.

Photograph 3 Tank Separation

Photograph 4: Balance Tank at Pennant Hills

A steel tank for storage of sewage material ready for treatment (referred to as a Balance Flow Tank)
will sit to the west of the treatment tanks. Its size is 8m diameter and 4m height.
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The tanks will be interconnected with pipes and pumps and the like to each other, and to the
treatment plant building.

1.4.4 Access and Security

A service driveway and concrete hardstand is located for access off Johnston Street. The driveway
will have double access gates tied back to the building and SPS to provide security to the service area
of the facility. A pedestrian walkway will provide public access from Bootles Lane.

Due to the remote location of the site, external lighting will be provided to the external areas of the
building which is configured with movement sensors and light sensors to provide additional
deterrent against vandalism and graffiti. CCTV monitoring of external areas may be provided for
security.

General access into landscaped and areas of retained vegetation will be deterred by fencing.

1.5 BCA Classification

The BCA classification of the building is Class 8 which is defined in the BCA as

Class 8:  alaboratory, or a building in which a handicraft or process for the production,
assembling, altering, repairing, packing, finishing, or cleaning of goods or produce is
carried on for trade, sale, or gain.

This class includes buildings used for the processing of materials for gain. However, the following
considerations are relevant:

e C(Classes 2-9 generally cover buildings designed for human habitation, or containing habitable
rooms. The current facility will only be visited for inspection or routine maintenance
purpose and is not a place of employment. Frequency of visitation will be on a daily basis or
as required.

e The public will only have access to the building by arrangement.

Provision of facilities (eg toilets etc), lighting and standards will be provided as required under the
BCA, of which a detailed independent review and assessment will be carried out prior to
commencing construction documentation. A certification will be obtained that the development
will comply with the applicable technical provisions of NSW’s building law.

1.6 Landscaping and Bushland Management
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A Landscape Plan for the proposal has been prepared by Site Image Landscape Architects as
illustrated in Drawing LAO1. The landscaping has been designed to accentuate the geometry of the
building in a woodland setting, by concentrating massed planting beds adjacent to the structure and
entry path. This will also deter physical access to the building facades as a deterrent to graffiti.
Existing mature trees on the site are retained. A portion of the site is dedicated to management of
adjacent bushland, and weed removal is a component of this management. Lawns of non-invasive
grass species are also proposed as a means of managing weeds on the site.

The site will be enclosed by security fences across the north and west boundaries for protection of
tanks. A post and rail fence will address the Bootles Lane and Johnston Street frontages. A star
picket and wire strand fence will be used to delineate site property along the western boundary
through areas of vegetation to be retained.

An area of 300m” heavily infested with blackberry thicket in a clearing nearby the site has been
identified for weed removal and planting with native trees species.  Locations for nesting boxes
have also been identified in nearby trees off site to be placed as habitat for fauna. The land off site
is owned by the Johnson Property Group who has agreed to permit these works to occur.

The section of Bootles Lane in front of the Recycle Water Factory will be reinstated to retain its rural
character with a grassy berm and swale to the road edge.

1.7 Justification of the Proposed Activity
The purpose of the development is twofold:

1. To provide a secure and sustainable source of non-potable water to residential estates in the

Pitt Town area; and

2. To alleviate the need for major sewerage infrastructure works at McGraths Hill arising from
the development of the Pitt Town Release Area and reduce the impact of infrastructure
costs on the development of new residential areas by reducing the size and cost of sewerage
infrastructure in the area.

Hawkesbury Council resolved on the 25™ August 2009 to support in principle the establishment of a
separate water authority to serve the needs of the Pitt Town Residential Release Area.

The development is justified because:

e it directly contributes to ecologically sustainable development through a better use of an
existing resource;

o the facility is designed to service a new residential release area approved by the Minister for
Planning;
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e the cost of the project is fully borne by the private sector;
o The development can be undertaken without an adverse impact on the environment; and
e The infrastructure provision is in accordance with existing Government Policy.

1.8 Evaluation of Alternatives

The alternative is for Hawkesbury City Council to install additional infrastructure required to move
untreated sewage from the McGraths Hill sewage treatment plant to the South Windsor sewage
treatment plant where there is excess capacity

In terms of a site location for the Recycled Water Factory, the proposed location is the best possible
site because of its proximity to Hawkesbury City Council’s sewer carrier and pump station.

1.9 Community Consultation

Community consultation has been an integral component of the approval process for the Pitt Town
Release Area by JPG since the 1990’s. Recently the Water Factory Company has adopted the same
policy of informing neighbouring residents about the Recycled Water Factory to address any
concerns they may have in the facility. WFC will continue to inform and involve its neighbours in the
progress of approvals, construction and operation of the facility through face-to-face meetings and
regular correspondence as required.
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2 Approvals, Permits and Licences

2.1 Introduction

The proposed development and operation of the proposed Recycled Water Factory potentially
requires several approvals and consents, licences, permits or other permission from various
government instrumentalities in addition to planning approval under the EP & A Act.

This section outlines the relevant approvals and their legislative basis which may need to be sought.
These approvals, licences etc are grouped by the Commonwealth or State Agency responsible.

2.2 Commonwealth Department of Environment (EPBC Act)

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act
provides the basis for the Commonwealth Environmental Assessment process and contains
provisions for the protection for matters of National Environmental Significance (NES), which
include:

¢ Nationally threatened species and ecological communities

e Australia’s World heritage properties

e Ramsar wetlands of international importance

e Migratory species listed under the EPBC Act (species protected under international
agreements)

e Commonwealth marine areas

e Nuclear actions, including uranium mining

e National heritage.

Given the outcomes of the ecological investigations conducted as part of this REF, together with
consideration of the above guidelines, it is unlikely that there will be a significant impact to
communities listed under the EPBC Act and therefore a referral to Department of Environment,
Water, Heritage and the Arts (DEWHA) for information is not required.

2.3 NSW Department of Environment, Climate Change & Water (DECCW)

The DECCW is responsible for the administration of the following Acts that are relevant to this
application.

2.3.1 National Parks and Wildlife Act (NPWA) 1974
Section 90 of the NPWA requires a permit to be granted by DECC for any works likely to destroy,

deface, damage or knowingly cause or permit the destruction or defacement of a relic or Aboriginal

Integrated Site Design, March 2010;Word/1008/Reports/ISD/REF Final.doc
REF: Waste Water Treatment Plant, Pitt Town

Page 11



place or object. In addition, Section 87 requires a permit where it is intended to undertake salvage
excavation relating to any Aboriginal object.

A Section 90 permit under the National Parks and Wildlife Act has previously been granted by DECC
in relation to the entire Bona Vista Precinct which includes the subject land. A further permit is
therefore not required.

2.3.2 Protection of the Environment Conservation Act (POEO) 1991

Section 48 & 49 of the POEO Act requires that licences are required for certain activities which are

identified in Schedule 1 of this Act. The following is a scheduled activity under Schedule 1 of the EP
& A Act:

36 Sewage treatment

(1) This clause applies to sewage treatment, meaning the operation of sewage treatment
systems (including the treatment works, pumping stations, sewage overflow structures and
the reticulation system) that involve the discharge or likely discharge of wastes or by-
products to land or waters.

(2) The activity to which this clause applies is declared to be a scheduled activity if it has a
processing capacity that exceeds:
(a) 2,500 persons equivalent, as determined in accordance with guidelines established by an

EPA Gazettal notice, or

(b) 750 kilolitres per day,

whichever is the greater.

The capacity of the proposed Recycled Water factory, which is a sewerage treatment plant for the
purposes of the POEO Act, will not exceed either of the threshold tests above.

2.3.3 Threaten Species Conservation Act (TSC Act) 1995

The TSCA contains provisions requiring the identification of any vulnerable or endangered flora or
fauna species, populations or ecological communities associated with a proposed development.
Furthermore, if that proposal is considered to have a significant impact, the TSCA requires that
appropriate recovery and management strategies be implemented.

An Endangered Ecological Community is found adjacent to and on the western fringe of the subject
site. The impact of the Water Recycling Facility is considered in Section 4 of this Review based on an

ecological review prepared by Parsons Brinckerhoff Australia Pty Ltd (Appendix 2).

2.4 NSW Rural Fire Service
The site has been mapped as fire prone land category 1 under the Hawkesbury LGA Bushfire Prone
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Land Map.

Section 100B of the Rural Fires Act 1997 (RFA) in conjunction with section 79BA of the EP&A Act,
requires a ‘bushfire safety authority’ to be issued by the Commissioner of the NSW Rural Fire
Service, for subdivision of bushfire prone land that could lawfully be used for residential or rural
residential purposes or for development of bushfire prone land for a ‘special fire protection
purpose’.

The proposal is not for residential or rural residential purposes or for a special fire protection

purpose and therefore a referral to the Rural Fire Service for a bushfire safety authority is not
required.

2.5 NSW Department of Planning (DoP)

2.5.1 Heritage Act 1977

The Heritage Branch of the Department of Planning (DoP) is guided by the Heritage Council of NSW
and is responsible for the administration of the Heritage Act 1977. Approvals must be obtained
when making to changes to a heritage place listed on the State Heritage Register, or covered by an
interim heritage order, or to excavate or disturb land where there is a reasonable cause to expect

that a relic will be discovered or disturbed.

A search of the State Heritage Register did not disclose any items protected by the Heritage Act or
the Hawkesbury LEP and no further consideration is therefore required.

2.6 Conclusion

There is no perceived need for any additional approvals.
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3 Statutory Planning Context

3.1 Introduction

This section provides an overview of the planning requirements for the proposed water recycling
facility under the provisions of the Environmental Planning and Assessment Act. As explained, the
proposed development is an activity and does not require development consent. However, Part 5
of the EP & A Act requires that a review of environmental factors must be undertaken before an
approval to undertake the proposed works has been given.

3.2 State Environmental Planning Policy (Infrastructure) 2007

State Environmental Planning Policy (infrastructure) 2007 (SEPP Infrastructure) was introduced to
facilitate the effective delivery of infrastructure and the provision of services in NSW. Clause 105 of
SEPP Infrastructure defines a ‘water recycling facility’, the development proposed, as follows:

water recycling facility means a facility for the treatment of sewage effluent, stormwater
or waste water for use as an alternative supply to mains water, groundwater or river water
(including sewer mining works), whether the facility stands alone or is associated with
other development, and includes associated:

(a) retention structures, and
(b) treatment works, and
(c) irrigation schemes.

The proposed Recycled Water Factory for the purposes of the SEPP Infrastructure is a water
recycling facility. Clause 106(2) of the Policy provides as follows:

(2) Development for the purpose of water recycling facilities may be carried out:

(a) by or on behalf of a public authority or any person licensed under the Water
Industry Competition Act 2006 without consent on land in a prescribed zone, and

(b) by any other person with consent on land in a prescribed zone or on any land where
the development is ancillary to an existing land use.

The site is zoned Environment Protection - Agriculture Protection (Scenic) under the Hawkesbury
Local Environmental Plan 1989 and RU2 Rural Landscape under the exhibited draft Hawkesbury
Standard Instrument. The RU2 Zone is a prescribed zone for the purpose of Clause 106(2) of the
SEPP Infrastructure. Accordingly, the proposed Water Recycling Facility is permissible without
consent but as this activity requires an ‘approval’ in the form of a licence under the WICA the
provisions of Part 5 of the EP & A Act apply requiring a review of environmental factors (REF).
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3.3 Environmental Planning and Assessment Regulations 2000

Section 111 of the EP & A Act requires that an environmental assessment of ‘activities’ should take

into account to the fullest extent possible all matters affecting or likely to affect the environment .
The matters listed in the EP & A Act include the effect of the activity on:

e Any conservation agreement entered into under the National Parks and Wildlife Act 1974

and any associated plan of management; and

e Ajoint management agreement and/or biobanking agreement entered into under the

Threaten Species Conservation Act 1995.

While there are no conservation agreements, plans of management, joint management agreements

or biobanking agreements that apply to the proposed Water Treatment Plant, the EP & A Act further
provides that the potential effect of the activity on:

(a) Critical habitat, and

(b) in the case of threatened species, populations and ecological communities, and their
habitats, whether there is likely to be a significant effect on those species, populations or
ecological communities, or those habitats, and

(c) any other protected fauna or protected native plants within the meaning of the National
Parks and Wildlife Act 1974.

must be considered. These issues are considered in Section 4 of this review.

The general matters that must be taken into account in preparing a review of environmental factors

are prescribed by Clause 228 of the Environmental Planning and Assessment Regulations 2000. This
clause provides as follows:

Clause 228 What factors must be taken into account concerning the impact of an activity
on the environment?

(1) For the purposes of Part 5 of the Act, the factors to be taken into account when consideration is
being given to the likely impact of an activity on the environment include:

(a) for activities of a kind for which specific guidelines are in force under this clause, the
factors referred to in those guidelines, or

(b)  for any other kind of activity:
(i) the factors referred to in the general guidelines in force under this clause, or
(i) if no such guidelines are in force, the factors referred to subclause (2).

(2) The factors referred to in subclause (1) (b) (ii) are as follows:
(a) any environmental impact on a community,
(b) any transformation of a locality,

(c) any environmental impact on the ecosystems of the locality,

Integrated Site Design, March 2010;Word/1008/Reports/ISD/REF Final.doc
REF: Waste Water Treatment Plant, Pitt Town

Page 15



(d) any reduction of the aesthetic, recreational, scientific or other environmental quality or
value of a locality,

(e) any effect on a locality, place or building having aesthetic, anthropological,
archaeological, architectural, cultural, historical, scientific or social significance or other
special value for present or future generations,

(f) any impact on the habitat of protected fauna (within the meaning of the National Parks
and Wildlife Act 1974),

(g9) any endangering of any species of animal, plant or other form of life, whether living on
land, in water or in the air,

(h) any long-term effects on the environment,

(i) any degradation of the quality of the environment,

(j) any risk to the safety of the environment,

(k) any reduction in the range of beneficial uses of the environment,

(1) any pollution of the environment,

(m)  any environmental problems associated with the disposal of waste,

(n) any increased demands on resources (natural or otherwise) that are, or are likely to
become, in short supply,

(o) any cumulative environmental effect with other existing or likely future activities.

3.4 Conclusion

The proposed Recycled Water Factory is a water recycling facility for the purposes of the SEPP
(Infrastructure) and pursuant to clause 102 of the Policy this development does not require
development consent. Part 5 of the EP & A Act requires that consideration be given to matters that
might affect the environment before approval to an activity is given. This Review of Environmental
Factors (REF) and the supporting consultant reports fulfil this requirement.
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4 Environmental Impacts and Management

4.1 Environmental Issues - General
4.1.1 Built Form

The description of the built form and the proposed materials to be used are shown on Drawings
SKO03 to SKO5.

Siting

The buildings and tanks have been sited as shown on Drawing SKO1 to provide a generous setback
from the adjoining roads and the ecologically sensitive area on the western boundary, behind
existing established trees. As shown on Drawing SKO5 the base of the treatment tanks has been
partially recessed into the ground to reduce that building’s height and scale, as well as utilizing
existing fencing, trees and additional landscaping to screen their presence. The storage tanks have
also been located in the least prominent area of the site behind the buildings and Hawkesbury City
Councils sewerage pumping station.

The Operations Buildings will have a finished floor level set above the 1:100 AEP Flood Level (17.3m
AHD). In order to achieve this limited amount of balanced cut and fill will be required during
construction.

Because of distance of the development from surrounding residences, overshadowing is not an
issue.

Built form design

The building and tanks have simple forms and materials, consistent with the architectural language
of a rural residential environment. The Operations Building will have a pitched roof, and windows
will appear on the facade. The building is clad and roofed in colourbond, the steel tanks of natural
colour. The colour of the facility will be consistent with the built form of residences in the area.

Landscaping

Landscaping as documented in Drawing LA101 prepared by Site Image has been designed to
enhance site planning of the facility The landscaping has been designed to accentuate the geometry
of the building in a woodland setting, by concentrating massed planting beds adjacent to the
structure and entry path. This will also deter physical access to the building facades as a deterrent to
graffiti. Existing mature trees on the site are retained. A portion of the site is dedicated to
management of adjacent bushland, and weed removal is a component of this management. Lawns

of non-invasive grass species are also proposed as a means of managing weeds on the site.

Visual Impact
The proposed development is located is a semi-rural area. The visual impact of the development is
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limited by existing vegetation in the surrounding area particularly when viewed from the north and
west. The scale and form of the proposed buildings with recessed chambers and the location of the
tanks to the rear of the site behind the existing sewerage facility significantly reduce the bulk and
scale of the development. The use of buildings and colours sympathetic to a rural context are
particularly appropriate and the activities undertaken by the Water Factory Company do not intrude
on its neighbours. Finally, the contribution of the landscaping and fencing which further break up
the development is such that the visual impact of the proposed development will be consistent with
the existing rural residential character..

Safety and Security

Adequate measures have been taken to ensure the safety and security of the facility through its
location, the design of the buildings, the security fencing and the location of the gated access ways.
The facility is located adjacent to Councils existing pump station which is under constant
surveillance. The building which houses the plant and equipment is a secure industrial building which
is only accessible to maintenance staff, and to the public by pre-arrangement..

Sediment and Erosion Control

A sediment and erosion control plan will be prepared for the construction phase of the proposed
development. This plan will ensure that sediment is removed from stormwater leaving the site as it
transfers to the stormwater drainage system in the surrounding road network. The Plan will be
prepared in accordance with Hawkesbury City Council’s Stormwater Management Manual.

Stormwater Drainage

JPG has developed a Stormwater Management Plan for the Bona Vista and Fernadell Estates of the
Pitt Town release area. These are part of a submission to Hawkesbury City Council under DA No.
557/2008 for the Bona Visit Trunk Drainage. The Management Plan includes implementation of a
cut-off swale upslope of the proposed WRF that directs stormwater toward catchments basins to the
south west of the site. AS such the stormwater falling across the site is reduced by these works.

Stormwater management on site of the WRF will be provided by an overland flow path which directs
stormwater into an existing culvert on Johnston Street. Run-off from the proposed built elements
will thereby be directed into the existing stormwater system in the adjoining road system. There is
no increase in Stormwater generated on site due to the works.

4.1.2 Waste Minimisation and Management
The proposed facility by its nature does not generate wastes typically associated with industrial or

commercial type applications. Arrangements are being made with Hawkesbury City Council for the
disposal of excess recycled water and wastewater to council sewerage system.
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4.2 Flora and Fauna

An ecology assessment of the Recycled Water Factory has been undertaken by Parsons Brinckerhoff
Australia Pty Ltd. The assessment was based on a field survey of the site, desk-based searches of
relevant databases, and the results of previous ecological assessments of the Recycles Water Factory
site and adjoining lands. A copy of Parsons Brinckerhoff’s assessment is contained in Appendix 2.

The assessment:

e Provides a description of the vegetation communities and flora and fauna habitats within
the site;

e Determines the likelihood of occurrence of Threatened biodiversity listed under the NSW
Threatened Species Conservation Act 1995 (TSC Act) and the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) occurring within the site;

e Determines whether any species, population or ecological community would be significantly
affected by the proposal; and

e Recommends measures to minimise impacts on flora and fauna.

The field survey confirms that the site is marginally affected by the existence of Shale Gravel
Transition Forest but that the community in this location is transitional. However, no threatened
species of plant was recorded within the site although there was a moderate likelihood of the
presence in the soil seedbank of a number of threatened species.

In terms of threatened species, the Cumberland Lands Snail and Little Lorikeet were recorded within
the site during field surveys. From an analysis of the site it was concluded that the proposed

development would not compromise important habitat of migratory species listed under the EPBC
Act.

The report contains an impact assessment for TSC Act listed biodiversity and a Commonwealth
impact significance assessment in Appendices A and B respectively.

The main impacts of the proposed development identified were:
e removal of a small amount of a Threatened Ecological Community which is also habitat for
threatened species of plants and animals in an area of about 4m by 35m adjacent to and
within the western boundary of the site. It is noted the area is also interspersed with

weeds.

e removal of 13 immature and semi-mature trees and two dead standing trees
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e removal of two hollow-bearing trees

These impacts would be mitigated by the adoption of a range of measures outlined in section 4.2.1
below which aim to:

e minimise construction impacts

e re-establish of locally native plant species

e protect individuals of the Cumberland land Snail and its habitat
e minimise weed invasion in retained native vegetation

With the inclusion of these mitigation measures the report concludes that the proposal is unlikely to
cause a significant negative impact on the biodiversity of the site or broader locality.

4.2.1 Proposed Mitigation Measures

The mitigation measures recommended in the Parsons Brinckerhoff assessment, which are to be
incorporated into the development, include the following measures to mitigate the potential
impacts on flora and fauna:

e temporary fencing to minimise potential damage to retained trees during construction

e a pre-clearance survey for the Cumberland Land Snail involving the collection of snails and
woody debris from the earthworks area, by or under the direction of an ecologist, and
relocation of these to the adjacent woodland prior to the onset of construction activities

e the creation and maintenance of a buffer between the site and the adjacent woodland patch
to limit edge effects and weed invasion through fencing and weed control within a 4 m wide
by 30 metres long strip of modified woodland within the site boundaries

e installation of six nest boxes on live trees within and immediately adjacent to the site prior
to the onset of construction activities. Nest box installation would be supervised by an
ecologist and would include designs suitable for use by hollow-dependent microbats, small
parrots and large parrots/medium-sized arboreal mammals. Two boxes of each type would
be installed.

e monitoring of retained hollow-bearing trees for a period of three years. If retained hollow-
bearing trees die during this time, three nest boxes would be installed for each tree that dies
as described above.
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e augmentation of the habitat of the adjacent woodland through the placement of large
woody debris on the edges and within open areas under the direction of an ecologist

e removal of woody weeds and introduced grasses from a 300m? area of highly disturbed
adjacent to the woodland patch located to the west of the site, mulching and replacement
planting of this area with plant species which are native to the Threatened community.

e strategic placement of hardstand pedestrian access and landscape plantings adjacent to the
existing sewerage pumping station site to prevent the spread of Pennisetum clandestinum
(Kikuyu Grass).

4.3 Noise

An acoustic assessment of the proposed facility has been undertaken by Wilkinson Murray and a
copy of this report is contained in Appendix 3.

The report notes that there are a number of residences located to the south and to the east of the
site. In order to establish project specific noise criteria as required by the NSW Industrial Noise
Policy (INP) the ambient noise levels relative to the potentially most affected residence were
measured.

The potentially affected area is classified as Rural by the INP and the acceptable amenity noise levels
(L aeq, period dBA) from industrial sources are:

e Daytime 50dBA
e Evening 45dBA
e Night 40dBA

The recommended sleep disturbance criteria for the interval 10:00 m and 7.00 am are Las, (1minute) NOt
exceeding the Lago (15 minute) by more than 15dBA.

Based on the nature of the operation of the Recycled Water factory which can operate day and night
the limiting criterion is the night time criterion which was determined to be Lago (15 minutey 37dBA for all
residences. The sleep disturbance criterion is 52dBA during the night period.

The results from the proposed Recycled Water Factory based on the actual operating noise of a
similar facility at Pennant Hills were that the proposed facility is predicted to be lower than the
limiting noise criteria and there will be no loss of acoustic amenity at the potentially most affected
properties.

4.4 Odour

Advice in relation to the assessment of air quality issues has been undertaken by PAE Holmes.. A
copy of the advice is contained in Appendix 4.
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The issue of odour is only likely to arise from one source within the waste water recycling facility -
fugitive emissions from 3 pumps located at the top of the treatment tanks, at 4.5m height above
ground level. Raw material is pumped to this level and passes over screens designed to capture
inorganic material larger than 3mm is size from the flow as it passes into the tanks. The screens are

fully enclosed, and daily maintenance will be required to remove the material from the screens and
dispose.

A model of likely odour impacts has been modelled using the Department of Environment and
Climate Change’s odour goals and the way in which they should be applied by dispersion models.

The relevant DECC impact assessment criterion (ground-level concentration) adopted for Pitt Town
and Bootles Lane was 2 ou (odour units) at the 99th percentile (ie 1% of the time). Odour units are
defined by Australian Standard AS/NZ 4323.3:2001 and 2 ou is the criterion used for urban areas,
schools and hospitals. Any levels equal to or less than 2ou are in compliance with the criteria, and
the study points out that an odour level of less than 1 ou or less at a receiver would not be
considered offensive or indeed not be noticed by the average person.

The results from the dispersion modelling indicate that ground-level odour concentrations in the
surrounding residences to the facility on Bootles Lane are below 1 ou, and even multiplied by 5
times the predicted levels as a safety factor are still below 1ou, and hence well within compliance of
the 2 ou odour assessment criteria. Accordingly, odour produced by the facility will not have an
adverse impact on the surrounding residencies.
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5 Summary of Impacts and Conclusion

The proposed water recycling facility is designed to capture and treat the sewerage flows from the
new Pitt Town residential release areas which would normally be pumped to the McGrath Hill
Sewerage Treatment Plan. The purpose of the Recycled Water Factory is to provide a sustainable
supply of non-potable water to local residents and to substantially extend the life of existing
infrastructure and also reduce the overall cost of infrastructure.

The proposed Recycled Water Factory value adds the current sewerage system by reclaiming and re-
using waste water, and so reducing pressure on the current sewerage infrastructure. Consideration

has been given to the location of the buildings which houses the treatment plant and the associated

storage tanks to ensure that the visual impact on the surrounding residences is minimised.

Adequate measures have been introduced to ensure that noise, odour and other potential
environmental impacts have been adequately addressed.

The accompanying flora and fauna assessment has indicated that the proposed facility is unlikely to
cause a significant negative impact on the biodiversity of the site or of the broader locality if the
recommended mitigation measures described in Section of this report are implemented.

The development as described in the accompanying drawings and reports does not require an
approval under either Part 3A or development consent under Part 4 of the EP & A Act. This review
of the potential environmental impacts of this activity has been undertaken in accordance with the
requirements of Part 5 of the Environmental Planning and Assessment Act 1979. It is concluded that
the proposed activity is unlikely to have a significant impact on the environment if the
ameliorating measures indicated in this report are implemented
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Appendix 1 Plan of Lot 1062 Deposited Plan 1131838

Appendix 2 Ecology Assessment
Appendix 3 Acoustic Assessment
Appendix 4 Odour Assessment
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Biodiversity

Bioregion (region)

Critical Habitat

Department of
Environment and Climate
Change

Department of
Environment, Climate
Change and Water

Department of the
Environment and Heritage

Department of the
Environment and Water
Resources

Department of the
Environment, Water,
Heritage and the Arts

Ecological community
Environmental weed

EPBC Act

FM Act
Habitat

PARSONS BRINCKERHOFF

The biological diversity of life is commonly regarded as being made up of the
following three components:

=  genetic diversity — the variety of genes (or units of heredity) in any
population

= species diversity — the variety of species
= ecosystem diversity — the variety of communities or ecosystems.

A bioregion defined in a national system of bioregionalisation. For this study
this is the Sydney Basin bioregion bioregion as defined in the Interim
Biogeographic Regionalisation for Australia (Thackway & Cresswell 1995).

The whole or any part or parts of an area or areas of land comprising the
habitat of an Endangered species, an Endangered population or an
Endangered ecological community that is critical to the survival of the species,
population or ecological community (Department of Environment and
Conservation 2004). Critical habitat is listed under either the TSC Act and the
EPBC Act and both the state (Department of Environment, Climate Change
and Water) and Federal (Department of the Environment, Water, Heritage and
the Arts) Directors-General maintain a register of this habitat. Capitalisation of
the term ‘Critical Habitat’ in this report refers to the habitat listed specifically
under the relevant state and Commonwealth legislation.

The former name for the NSW Department of Environment, Climate Change
and Water.

Broadly, the Department of Environment, Climate Change and Water works
towards a healthy environment cared for and enjoyed by the whole NSW
community; manages the state’s natural resources, including biodiversity, soils
and natural vegetation; manages natural and cultural heritage across the
state’s land and waters; acts to minimise the impacts of climate change;
promotes sustainable consumption, resource use and waste management;
regulates activities to protect the environment; and conducts biodiversity, plant,
environmental and cultural heritage research to improve decision making.

The former name for the Commonwealth Department of the Environment,
Water, Heritage and the Arts.

The former name for the Commonwealth Department of the Environment,
Water, Heritage and the Arts.

The department develops and implements national policy, programs and
legislation to protect and conserve Australia’s natural environment and cultural
heritage and administers the EPBC Act. The Commonwealth Department of
the Environment, Water, Heritage and the Arts changed their name from the
Department of the Environment and Water Resources in 2007, which was
previously the Department of the Environment and Heritage.

An assemblage of species occupying a particular area.

Any plant that is not native to a local area that has invaded native vegetation.

Commonwealth Environment Protection and Biodiversity Conservation Act
1999.

Fisheries Management Act 1994

An area or areas occupied, or periodically or occasionally occupied, by a
species, population or ecological community, including any biotic or abiotic
components.
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Key Threatening
Processes

Likely

Local population

Locality

Migratory species

Noxious weed

NSW

Protected species

Site

Study area

Recovery plan

Significant

Threatened biodiversity

Threatened species,
populations and ecological
communities

TSC Act
Viable local population
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A process that threatens, or could threaten, the survival, abundance or
evolutionary development of native species, populations or ecological
communities (Department of Environment and Conservation 2004). Key
threatening processes are listed under the TSC Act, the Fisheries
Management Act 1994 and the EPBC Act. Capitalisation of the term ‘Key
Threatening Processes’ in this report refers to those processes listed
specifically under the relevant state and Commonwealth legislation.

Taken to be a real chance or possibility (Department of Environment and
Conservation 2004).

The population that occurs within the site, unless the existence of contiguous
or proximal occupied habitat and the movement of individuals or exchange of
genetic material across the boundary can be demonstrated as defined by
Department of Environment and Climate Change (2007).

The area within a 10 km of the site.

Species listed as Migratory under the EPBC Act. Capitalisation of the term
‘Migratory’ in this report refers to those species listed as Migratory under the
EPBC Act.

An introduced species listed under the Noxious Weeds Act 1993. Under the
Act, noxious weeds have specific control measure and reporting requirements.

New South Wales

Those species defined as protected under the National Parks and Wildlife Act
1974. Includes all native animals, as well as all native plants listed on Schedule
13 of the National Parks and Wildlife Act 1974.

The location of the proposed Recycled Water factory and associated
infrastructure

The site and a 20 m buffer around the site to encompass areas of potential
indirect impacts

A plan prepared under the TSC Act or the EPBC Act to assist the recovery of a
Threatened species, population or ecological community.

Important, weighty or more than ordinary as defined by Department of
Environment and Climate Change (2007).

Threatened species, populations or ecological communities as listed under
either the TSC Act or the EPBC Act.

Species, populations and ecological communities listed as Vulnerable,
Endangered or Critically Endangered (collectively referred to as Threatened)
under the TSC Act, Fisheries Management Act 1994 or the EPBC Act.
Capitalisation of the terms ‘Threatened’, ‘Vulnerable’, ‘Endangered’ or
‘Critically Endangered’ in this report refers to listing under the relevant state
and/or Commonwealth legislation.

NSW Threatened Species Conservation Act 1995

A population that has the capacity to live, develop and reproduce under normal
conditions, unless the contrary can be conclusively demonstrated through
analysis of records and references (Department of Environment and Climate
Change 2007).
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Ecology Assessment for Recycled Water Factory at Bootles Lane, Pitt Town

Executive summary

The proposed development includes the construction and operation of a recycled water factory and
associated infrastructure including two large storage tanks, vehicle and pedestrian access and fencing at
the corner of Bootles Lane and Johnston Street, Pitt Town.

Known and potential habitat for threatened species and ecological communities is located within the study
site albeit in a degraded state. The vegetation of the site includes Cumberland Plain Shale Woodlands
and Shale-Gravel Transition Forest which is listed as a Critically endangered ecological community under
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This
same vegetation community is listed as Shale Gravel Transition Forest in the Sydney Basin Bioregion
listed as an Endangered ecological community under the state Threatened Species Conservation Act
1995 (TSC Act).

The Cumberland Land Snail which is listed as Endangered under the TSC Act and the Little Lorikeet
which is listed as Vulnerable were recorded on the site. A variety of Threatened species of birds,
mammals and plants listed under the TSC Act and EPBC Act also have potential to occur here.

The main impacts of the proposal are the removal of a small amount of a Threatened ecological
community which is also habitat for Threatened species of plants and animals. The proposal would also
require the removal of immature and semi-mature trees and dead standing trees from a previously
disturbed area.

These impacts would be mitigated by measures that would:

= minimise construction impacts

= re-establish locally native plant species

= protect individuals of the Cumberland land Snail and its habitat
=  replace tree hollows lost as a result of the project

=  minimise weed invasion in retained native vegetation.

With the relatively small area of vegetation and habitat affected and the inclusion of these mitigation
measures the project is unlikely to cause a significant negative impact on the biodiversity of the study
area or broader locality.
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Introduction

This report aims to provide ecological information about the study area as part of a review of
environmental factors (REF). Specifically this report aims to:

=  Provide a description of the vegetation communities and flora and fauna habitats within
and adjacent to the study area.

=  Determine the likelihood of occurrence of Threatened biodiversity listed under the
Threatened Species Conservation Act 1995 (TSC Act) and Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) occurring within the study area.

=  Determine if any species, population or ecological community would be significantly
affected by the project.

=  Recommend measures to minimise impacts on flora and fauna.

Proposed development

The proposed development includes the construction and operation of a recycled water
factory and associated infrastructure including two large storage tanks, vehicle and
pedestrian access and fencing. The location of the project is located at the corner of Bootles
Lane and Johnston Street, Pitt Town as shown in Figure 1.1. The preliminary site layout is
shown in Figure 3.1.

Included within the development are a number of measures designed to mitigate the
potential impacts of the proposal on biodiversity values.

111 Legislative framework

The project is being assessed under Part 5 of the Environmental Planning and Assessment
Act 1979 EP&A Act. As such, a Review of Environmental Factors (REF) is required for the
development.

Under Part 5 of the EP&A Act (s.111 and s.112), all projects must include an assessment of
Threatened biodiversity and their habitats that are likely to occur within the area of the
development or that may be indirectly affected by the construction and operation of a project.
If Threatened biodiversity or their habitats are found on site, an assessment of whether the
project is ‘likely to have a significant effect on the environment must be made, and a
decision made on whether an Environmental Impact Statement (EIS) or Species Impact
Statement (SIS) is required. In order to make this decision, a determining authority must
consider the effect of an activity on:

= Critical habitat (listed under the TSC Act or Fisheries Management Act 1994 (FM Act).

= |n the case of Threatened species, populations and ecological communities, and their
habitats (listed under the TSC Act or FM Act) whether there is likely to be a significant
effect on those species, populations or ecological communities (as determined in
Section 5A of the EP&A Act), or those habitats.

=  Any other protected fauna or protected native plants within the meaning of the National
Parks and Wildlife Act 1974 (NPW Act).
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Section 5A of the EP&A Act outlines the seven factors that must be taken into account when
deciding whether a project is likely to have a significant impact on Threatened biodiversity or
their habitats (significance assessments).
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Figure 1.1 Study site location
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2.3

Ecology Assessment for Recycled Water Factory at Bootles Lane, Pitt Town

Methods

This assessment is largely based on the earlier flora and fauna study conducted for the
adjacent sewage pumping station (SPS) and sewer main (Maunsell AECOM 2008). The
study area for the previous study encompassed the entire site of the current project. A site
inspection and review of Threatened species records and changes to listings under the TSC
Act and EPBC Act was used to update the findings of the previous study and relate these to
the specific conditions of the site of the current project.

The ecology survey and assessment included desk-based searches of databases and
historical records as well as field survey in the site. This section outlines the specific
methods used to survey and assess biodiversity in the site. An assessment was also
undertaken of the vegetation to the west of the site, and where relevant information on the
adjacent site has been incorporated into this report.

Nomenclature

Names of plants used in this document follow Harden (1992; 1993; 2000; 2002) with updates
from PlantNet (Royal Botanic Gardens 2010) and the Australian Plant Census (Council of
Heads of Australasian Herbaria 2010). Scientific names are used in this report for species of
plant. Scientific and common names (where available) are provided in plant lists in
Appendices A and B. Introduced species are identified within the text with an asterix
following the name, for example Lantana camara’.

Names of vegetation communities used in this report are based on the dominant species and
structure of the community. Where practical, the names follow those used in Threatened
community listings under the TSC Act, and/or the EPBC Act.

Names of vertebrates follow the Census of Australian Vertebrates (CAVS) database
maintained by the Department of the Environment, Water, Heritage and the Arts (Department
of the Environment Water Heritage and the Arts 2010a).

Subject site and study area

The site for the study includes the footprint of construction works and the area to be
enclosed by site fencing. The subject site covers an area of approximately 0.3 ha north-west
of the intersection of Bootles Lane and Johnson Street.

The study area considered in this report includes the subject site and an additional distance
of twenty metres around the subject site to account for indirect impacts on adjacent areas.

Database searches and literature review

A review was undertaken of the previous flora and fauna impact assessment conducted for
the adjacent pumping station site (Maunsell AECOM 2008).The Maunsell AECOM report
considered a study area that encompasses the current subject site and forms the basis of
the impact assessment conducted for the current proposal.

Database searches were undertaken for Threatened biodiversity within the vicinity of the site
to capture additional species records and changes to legislative listings since the Maunsell
AECOM report was prepared. Database searches are summarised in Table 2.1.
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24

Page 6

Ecology Assessment for Recycled Water Factory at Bootles Lane, Pitt Town

Table 2.1 Databases searched for records of Threatened biodiversity
Database search Search date Area searched Reference
Atlas of NSW Wildlife 10 March 2010 10 km buffer around the (Department of

EPBC Protected
Matters Search Tool

10 March 2010

central point of the subject
site

10 km buffer around the
central point of the subject

Environment Climate
Change and Water 2010a)

(Department of the
Environment Water

site. Heritage and the Arts
2010b)

(Department of
Environment Climate
Change and Water 2010b)

Threatened species,
populations and
communities database

Sydney Metropolitan
Catchment Management
Area, Cumberland
subcatchment

10 March 2010

Note: Flora and fauna database searches were completed as a radius (10 km) around the centre of the subject site
(33.580308S, 150.867827E).

Field survey

Field surveys for the current project were undertaken on 11 March 2010. The surveys
assessed the extent and condition of vegetation communities and flora and fauna habitat.
Survey effort and design was based on the Department of Environment and Climate Change
Guidelines and species specific guidelines (e.g. for the Cumberland Land Snail (National
Parks and Wildlife Service 2000).The survey covered the entire study area.

241 Vegetation survey

Vegetation mapping for the locality (NSW National Parks and Wildlife Service 2002) was
reviewed to determine which vegetation communities have previously been mapped within
and adjacent to the study site.

Vegetation mapping within the site was undertaken through visual identification of the edges
of vegetation in each condition category (refer section 3.2) and marking this information on
the survey plan for the site using the surveyed locations of trees and fences and roads as a
reference.

Due to the small size of the site and fine scale variation in vegetation condition, the entire
area of each vegetation condition type encountered was surveyed. Plant species and their
abundances within each condition type were recorded.

242 Condition and quality assessment of vegetation communities

The condition of vegetation was assessed using parameters such as intactness, diversity,
history of disturbance, weed invasion and health. Three categories were used to describe
the condition of vegetation communities:

=  Good: Vegetation still retains the species complement and structural characteristics
of the pre-European equivalent. Such vegetation has usually changed very little over
time and displays resilience to weed invasion due to intact groundcover, shrub and
canopy layers.

=  Medium: Vegetation generally still retains its structural integrity, but has been disturbed
and has lost some component of its original species complement. Weed invasion can
be significant in such remnants.
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=  Poor: Vegetation that has lost most of its species and is significantly modified
structurally. Often such areas have a discontinuous canopy of the original tree cover,
with very few shrubs. Exotic species, such as introduced pasture grasses or weeds,
replace much of the indigenous ground cover. Environmental weeds are often
co-dominant with the original indigenous species.

243 Quality of fauna habitats

The fauna assessment of the site was based primarily on the habitats present. Threatened
species are often difficult to detect and a lack of Threatened species records cannot
necessarily be used to argue for the absence of the species from the site when suitable
habitat is present. Suitable habitat is, therefore, the most important factor to consider when
determining the potential presence of Threatened species.

Fauna habitats were generally assessed by examining characteristics such as the structure
and floristics of the canopy, understorey and ground vegetation, the structure and
composition of the litter layer, and other habitat attributes important for feeding, roosting and
breeding. The following criteria were used to evaluate habitat values:

=  Good: full range of fauna habitat components usually present (e.g. old-growth trees,
fallen timber, feeding and roosting resources) and habitat links to other remnant
ecosystems in the landscape are intact.

=  Moderate: some fauna habitat components are missing (e.g. old-growth trees and
fallen timber, native understorey or ground layer vegetation).

=  Poor: many fauna habitat elements in low quality remnants have been lost, including
old growth trees (e.g. due to past timber harvesting or land clearing) and fallen timber,
and tree canopies are often highly fragmented and understorey and ground layers
dominated by introduced species of plant.

244 Species of animal

Fauna survey was limited to a search of potential Cumberland Land Snail habitat, a search
for signs of other fauna (e.g. scats, tracks, scratches) and opportunistic recordings of bird
species. Habitat assessments were used to determine suitable habitat for Threatened
species.

Surveys for Cumberland Land Snail

The Cumberland Land Snail feeds on fungus and lives within the ground layer vegetation
and leaf litter of woodlands and forests within the Cumberland Plain region. The species is
often associated with rotting logs and other woody debris which provide shelter and a
substrate for the fungus on which they feed.

Surveys were undertaken by lifting all fallen logs on the site and within a 20 m buffer and the
examination of leaf litter accumulated around the bases of trees.
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Existing environment

Site context

Pitt Town is located in the Hawkesbury local government area, approximately 60 km north
west of Sydney Central Business District in a semi-rural area characterised by agricultural,
horticultural and rural residential holdings.

The site covers approximately 0.3 ha and is located on partially cleared land at the edge of a
patch of remnant woodland of approximately 8 ha.

The site is located approximately 1.2 km from a large remnant of forest and woodland within
Scheyville National Park. Degraded woodland within nearby properties provides some
connectivity between the national park and the habitat of the study site.

Vegetation

3.21 Description

The vegetation of the site is mapped as Shale Gravel Transition Forest(NSW National Parks
and Wildlife Service 2002)The flora survey verified the presence of this vegetation
community on the site with the relatively high abundance of Eucalyptus teriticornis and
Eucalyptus moluccana and paucity of Eucalyptus fibrosa indicating that the community in this
location is transitional with the Shale Plains Woodland (Tozer 2003) which is mapped further
to the west.

Shale Gravel Transition Forest is listed as an endangered ecological community, as Shale
Gravel Transition Forest in the Sydney Basin Bioregion, under the TSC Act.

Shale Gravel Transition Forest is considered to be a subset of the Cumberland Plain Shale
Woodlands and Shale-Gravel Transition Forest Critically Endangered ecological community
listed under the EPBC Act.

The TSC Act listing for Shale Gravel Transition Forest includes disturbed remnants where
these are considered likely to respond to assisted natural regeneration, such as where the
natural soil and associated seedbank is still at least partially intact (Department of
Environment and Climate Change 2005).

Condition thresholds for vegetation patches to meet the description of the Cumberland Plain

Shale Woodlands and Shale-Gravel Transition Forest as listed under the EPBC Act are
shown in Table 3.1. All four condition categories meet the definition of the listed community.
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Table 3.1 Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest
Commonwealth listing condition thresholds

Category Thresholds
Category A Minimum patch size is 20.5ha
AND

250% of the perennial understorey vegetation cover is made up
of native species

Category B Minimum patch size is 20.5ha
AND

230% of the perennial understorey vegetation cover is made up
of native species

Category C The patch size is 20.5ha
AND

230% of the perennial understorey vegetation cover is made up
of native species

AND

The patch is contiguous with a native vegetation remnant that is
25ha in area.

Category D The patch size is 20.5ha
AND

230% of the perennial understorey vegetation cover is made up
of native species

AND

The patch has at least one tree with hollows per hectare or at
least one large tree (280cm diameter at breast height) per
hectare from the upper tree layer

The community was found to occur in three distinct condition types as described in Tables
3.2,3.3and 3.4.

Figure 3.1 shows the distribution of these vegetation condition types and a full list of species
recorded within each community is provided in Appendix E.
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Table 3.2 Vegetation condition type 1

Condition Type 1 - Scattered trees and introduced groundcover

Location Covering the 0.15 ha of the study area, this condition type occurs in the location of
the northern tank. .

Description Canopy: occasional immature Eucalyptus mollucana present. Little evidence of
canopy regeneration.

Groundcover: Dominated by introduced grasses (>70% cover) including Pennisetum
clandestinum®, Setaria spp*. A few native species occur here at low density e.g.
Commelina cyanea.

Species 13 species in total, 4 native (31%) native

diversity

Condition Poor. This community was dominated by introduced species and had a low diversity
of native species. Unlikely to contain a substantial native seedbank.

Threatened None recorded. This community does not provide suitable habitat for any

species of Threatened species of plant.

plant?

Threatened No. Not consistent with any listed community

community?
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Vegetation condition type 2

Condition Type 2 - Native canopy and highly disturbed ground layer

Location

Description

Species
diversity

Condition

Threatened
species
plant?

Threatened
community?
i\ et 1

M

of

Covering 0.17 ha of the study area this condition type occurs in the location of the
Recycled Water Factory

Canopy: mature and semi-mature mature Eucalyptus moluccana present. Little
evidence of canopy recruitment.

Understorey: absent

Groundcover: Dominated by bare ground and introduced grasses (>70 % cover),
low shrubs and herbs including Pennisetum clandestinum*, Setaria spp*, Sida
rhombifolia®, Bidens subalternans* and Asparagus aethiopicus*. A few small
patches containing native species occur here at low density e.g. Commelina cyanea
and Eriochloa pseudoacrotricha.

15 species in total, 6 (40%) native

Poor. The understorey of this vegetation is absent and the ground layer is highly
disturbed and dominated by introduced species. Unlikely to contain a substantial
native seedbank.

None recorded. This community does not provide suitable habitat for any
Threatened species of plant.

No. Not consistent with any listed community
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Table 3.4 Vegetation condition type 3

Condition Type 3 - Native canopy and moderately disturbed understorey and ground

layer

Location Covering approximately 0.05 ha in the south-west of the site on the edge of a
woodland remnant of approximately 8 ha and in similar condition.

Description Canopy: mature and semi-mature mature trees present. Little evidence of canopy
recruitment.
Understorey: occasional native shrubs (Bursaria spinosa and Indigofera australis)
and introduced species (Sida rhombifolia).
Groundcover: A mixture of native and introduced grasses, and herbs including,
native species (>50% cover; Commelina cyanea, Einadia hastata, Microlaena
stipoides, Eriochloa pseudoacrotricha) and introduced species (Setaria spp*, Bidens
subalternans* and Asparagus aethiopicus®, Asparagus asparagoides®).
Approximately 40-50% cover of native perennial understorey species.
Contiguous with adjacent woodland patch.

Species 21 species in total, 13 (62%) native

diversity

Condition Moderate. The understorey of this vegetation is sparse and the ground layer is
moderately disturbed and invaded by introduced species including noxious weeds.

Threatened None recorded. This community provides marginal potential habitat for several

species of Threatened species of plant.

plant?

Threatened Consistent with the TSC Act listing for Shale Gravel Transition Forest

community?

Consistent with the Condition Category D (refer table 3.1) Commonwealth listed
Cumberland Plain Woodland and Shale Gravel Transition Forest community.
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Lot 1061
SPST

Johnston Street

Bootles Lane

Vegetation/Habitat Type 1

Vegetation/Habitat Type 2

Vegetation/Habitat Type 3

Hollow-bearing tree

CLS Cumberland Land Snail

Mate: The project layout shown here is preliminary
and final locations have yal to be determinad. The
curerently proposed layoul is shown in Appendix C

Figure 3.1 Vegetation and habitat condition types
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3.2.2 Threatened species of plant

No Threatened species of plant was recorded within the site. The flora and fauna
assessment report conducted for the existing pump station (Maunsell AECOM 2008)
identified the following species as having a moderate likelihood of occurrence within the
vegetation type occurring on the site:

= Acacia pubescens

= Dillwynia tenuifolia

= Grevillea juniperina subsp. juniperina
=  Pimelea spicata

= Pultenaea parviflora

= Persoonia nutans.

Although none of these species were recorded on the site, the Condition Type 3 vegetation
provides suitable habitat for these species. It is possible that one or more of these species
may be present in the soil seedbank. The small area affected is considered unlikely to
support an ecologically significant proportion of any such population that may be present.

3.2.3 Weeds

Two of the introduced plant species recorded within the site are listed as noxious species
under the Noxious Weeds Act 1993 within the Hawkesbury River County Council noxious
weed control area (refer to Table 3.5).

Table 3.5 Noxious species of weed recorded within the site
Scientific name Common Noxious | Management requirements1
name weed
class’
Rubus fruticosus Blackberry 4 The growth and spread of the plant must be
species complex controlled according to the measures specified

in a management plan published by the local
control authority and the plant may not be sold,
propagated or knowingly distributed

Asparagus Bridal 5 The requirements in the Noxious Weeds Act
asparagoides Creeper 1993 for a notifiable weed must be complied
with

! Defined by the Noxious Weeds Act 1993

Fauna habitat

3.31 Description

Fauna habitat types recorded in the site correspond with the vegetation condition types
described in section 3.2. A description of habitat attributes is provided in Table 3.6.
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Fauna habitat type 1

Scattered trees and introduced groundcover

Location

Habitat
attributes
(including
microhabitat
elements)

Fauna
associations

Covering the 0.15 ha of the site, this community occurs in the location of the
northern storage tank. .

Exotic ground layer vegetation
Minimal leaf litter or fallen timber
No understorey

Occasional immature trees

No tree hollows

Native bird and reptile species associated with open environments and disturbed
vegetation, generalist and introduced species e.g. Blue-tongued Lizard, Wille
Wagtail, Red-browed Finch, Australian Magpie, Magpie Lark, Red-whiskered Bulbul.

Unlikely to be important habitat for any threatened fauna species

Condition Poor. This community does not contain any potentially important habitat (breeding,
roosting or foraging habitat) for any Threatened species of animal.
Table 3.7 Fauna habitat type 2

Native canopy and highly disturbed ground layer

Location

Habitat
attributes
(including
microhabitat
elements)

Fauna
associations

Covering approximately 0.17 ha of the study area, this community occurs in the
location of the Recycled Water Factory.

Canopy: trees provide nectar, pollen, seeds and insect prey. Air spaces within and
surrounding canopy are foraging habitat for bat species. Small to medium-sized tree
hollows are potential nesting and/or roosting habitat for hollow-dwelling bats, birds
and small arboreal mammals.

Understorey: absent — no suitable nesting habitat for small birds

Groundcover: bare ground with minimal leaf litter and scattered grasses and forbs,
few fallen logs

A variety of canopy-feeding bird species including nectar and seed-eating parrots,
small seed and insect-eating birds. Ground-dwelling animal species unlikely to occur
here. Hunting habitat for owls and birds of prey.

Condition Moderate. The understorey of this vegetation is absent and the ground layer is
highly disturbed and dominated by introduced species however the canopy is intact
and provides habitat for a variety of native animals.

Threatened This community provides suitable habitat for Threatened species of birds and bats.

species of

animal?

Table 3.8 Fauna habitat type 3

Native canopy and moderately disturbed understorey and ground layer

Location

Habitat
attributes
(including
microhabitat

Covering approximately 0.05 ha in the south-west of the study area on the edge of a
larger woodland remnant of approximately 8 ha

Canopy: trees provide nectar, pollen, seeds and insect prey. Air spaces within and
surrounding canopy are foraging habitat for bat species. Small to medium-sized tree
hollows are potential nesting and/or roosting habitat for hollow-dwelling bats, birds
and small arboreal mammals.
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Native canopy and moderately disturbed understorey and ground layer

elements) Understorey: sparse — minimal suitable nesting habitat for small birds, some
foraging habitat

Groundcover: mixture of native and introduced grasses and forbs, fallen logs, leaf
litter

Fauna A variety of canopy-feeding bird species including nectar and seed-eating parrots,
associations small seed and insect-eating birds. Foraging and shelter habitat for round-dwelling
animal species present. Hunting habitat for owls and birds of prey.

Condition Moderate. The understorey of this vegetation is sparse and invaded by weeds and
the ground layer is moderately disturbed however the canopy is intact and provides
habitat for a variety of native animals. The edge location of this habitat may limit its
suitability for some species.

Threatened The Cumberland Land Snail was recorded here. This community also provides
species of suitable habitat for Threatened species of birds and bats.
animal?

3.3.2 Threatened species habitat

Two Threatened species of animal were recorded within the site during field surveys,
Cumberland Land Snail and Little Lorikeet.

A small flock of Little Lorikeets was observed flying over the study area. The Cumberland
Land Snail was observed in two locations within the study area, one of which would be
affected by the proposed works. These locations are within 30 m of one another and are
considered to be part of a single population.

Review of the Maunsell AECOM report and recent database searches revealed that the
habitat types recorded on the site provide potential habitat for a further 24 Threatened
species listed under the TSC Act including:

= Callocephalon fimbriatum (Gang-gang Cockatoo)

= Chalinolobus dwyeri (Large-eared Pied Bat)

= Circus assimilis (Spotted Harrier)

= Climacteris picumnus (Brown Treecreeper)

=  Daphoenositta chrysoptera (Varied Sittella)

= Falsistrellus tasmaniensis (Eastern False Pipistrelle)

=  Hieraaetus morphnoides (Little Eagle)

= [athamus discolor (Swift Parrot)

= [ ophoictinia isura (Square-tailed Kite)

= Melithreptus gularis gularis (Black-chinned Honeyeater eastern subspecies)
= Miniopterus schreibersii oceanensis (Eastern Bentwing-bat)
=  Mormopterus norfolkensis (Eastern Freetail-bat)

= Ninox connivens (Barking Owl)

= Ninox strenua (Powerful Owl)

= Petaurus australis (Yellow-bellied Glider)

= Petroica boodang (Scarlet Robin)
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= Petroica phoenicea (Flame Robin)

= Phascolarctos cinereus (Koala)

= Pteropus poliocephalus (Grey-headed Flying-fox)
= Pyrrholaemus sagittatus (Speckled Warbler)

= Scoteanax rueppellii (Greater Broad-nosed Bat)
= Tyto novaehollandiae (Masked Owl)

=  Xanthomyza phrygia (Regent Honeyeater).

Of these the following three species are also listed under the EPBC Act:

= [athamus discolor (Swift Parrot)
= Pteropus poliocephalus (Grey-headed Flying-fox)
= Xanthomyza phrygia (Regent Honeyeater).

3.3.3 Migratory species

Migratory species are protected under the international agreements to which Australia are a
signatory, including JAMBA, CAMBA, RoKAMBA and the Bonn Convention on the
Conservation of Migratory Species of Wild Animals. Migratory species are considered
Matters of National Environmental Significance and are protected under the EPBC Act.

Eight migratory species of bird are considered to have potential to occur in on the site
(Maunsell AECOM 2008). These include:

= Hirundapus caudacutus (White-throated Needletail)
= Merops ornatus (Rainbow Bee-eater)

= Monarcha melanopsis (Black-faced Monarch)

= Myiagra cyanoleuca (Satin Flycatcher)

= Rhipidura rufifrons (Rufous Fantail)

= Xanthomyza phrygia (Regent Honeyeater)

=  Ardea ibis (Cattle Egret)

= Apus pacificus (Fork-tailed Swift).

Under the EPBC Act, an action is likely to have a significant impact on a Migratory species if
it substantially modifies, destroys or isolates an area of important habitat for the species
(Department of the Environment and Heritage 2006). For all species of Migratory bird
considered likely to occur, the site is not considered to compromise important habitat as it
does not contain:

=  Habitat used by a Migratory species occasionally or periodically within a region that
supports an ecologically significant proportion of the population of the species.

= Habitat that is of critical importance to the species at particular life-cycle stages.
=  Habitat used by a Migratory species that is at the limit of the species’ range.

= Habitat within an area where the species is declining
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3.34 Pest species

Three species of feral animal were observed in the site including the Common Mynah, Red-
whiskered Bulbul and European Rabbit.

Common Mynah and Red-whiskered Bulbul were commonly observed on the site while the
rabbit was detected through scat identification.

These exotic species have the potential to exert pressure on native species of animal either
directly (predation/aggression) or indirectly (competition for resources).
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4. Potential impacts

Impacts of the proposal include:

= Loss of approximately 0.02 ha of Cumberland Plain Shale Woodlands and Shale-Gravel
Transition Forest / Shale Gravel Transition Forest and associated known and potential
habitat for Threatened species of plants and animals.

=  Loss of 13 live immature to semi-mature trees (Eucalyptus moluccana) and 1 dead
standing tree from areas of highly disturbed vegetation.

=  Loss of two hollow-bearing trees containing approximately six hollows with openings
ranging from approximately 5 cm to 10 cm in diameter.

=  Possible damage to the root systems of retained trees including three hollow-bearing
trees in close proximity to the proposed Recycled Water Factory structure.

The proposal will thereby contribute to the following key threatening process listed under the
TSC Act:

= | oss of Hollow-bearing Trees

=  Removal of dead wood and dead trees

= Clearing of native vegetation.

Formal impact assessments under NSW and Commonwealth legislation are found in
Appendix A and Appendix B.

For the purposes of these assessment, Threatened species have been grouped according to
their habitat usage patterns and hence their susceptibility to the potential impacts of the
proposal.

The grouping of species is summarised in Table 4.1
The impact significance assessment concluded that no significant impact on any Threatened

species, population or ecological community or listed Migratory species is likely to occur as a
result of the project.

Table 4.1 Threatened species grouping for impact assessment
Group name Description Species
Understorey shrubs Shrub species Acacia pubescens
susceptible to impacts
such as removal of Dillwynia tenuifolia
understory and weed . L Lo
invasion Grevillea juniperina subsp. juniperina

Pimelea spicata
Pultenaea parviflora

Persoonia nutans

Cumberland Land Snail  Considered separately =~ Cumberland Land Snail
due to its distinct
habitat requirements
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Group name

Description

Species

Microbats

Small foliage-nesting
birds

Migratory nectar-
feeding birds

Small to medium-sized
hollow-dependent birds
and arboreal mammals

Large mobile birds and
mammals

Most species reliant on
tree hollows for roosting
and/or breeding. Aerial
foragers which are less
sensitive to impacts on
understorey.

Birds that nest and
forage in the
understorey or canopy
and are not reliant on
tree hollows

Species which migrate
into the area during the
flowering times of local
trees and are unlikely
to breed in the locality

Small yet highly mobile
species which are
hollow-dependent and
capable of utilising
hollows with a relatively
small entrance
diameter

Large highly mobile
animals with large
home ranges.

NB: includes owl
species reliant on very
large trees hollows
which are not found on
site

Large-eared Pied Bat
Eastern Freetail-bat
Eastern Bent wing-bat (not hollow-dependent)
Eastern False Pipistrelle
Greater Broad-nosed Bat
Scarlet Robin

Flame Robin

Varied Sitella

Speckled Warbler
Black-chinned Honeyeater
Swift Parrot

Regent Honeyeater

Brown Treecreeper
Little Lorikeet
Yellow-bellied Glider
Gang Gang Cockatoo

Powerful Owl
Masked Owl
Barking Owl
Spotted Harrier
Little Eagle

Koala
Square-tailed Kite

2117125 PR_5201

PARSONS BRINCKERHOFF



Ecology Assessment for Recycled Water Factory at Bootles Lane, Pitt Town

5. Proposed biodiversity impact mitigation

The proposal also includes the following measures to mitigate the impacts identified in
Section 4:

Temporary fencing will be installed to minimise potential damage to retained trees
during construction.

Earthworks and soil disturbance around retained trees will be minimised in order to
avoid root damage.

A pre-clearance survey will be conducted for the Cumberland Land Snail involving the
collection of snails and woody debris from the earthworks area, by or under the direction
of an ecologist, and relocation of these to the adjacent woodland prior to the onset of
construction activities.

A buffer between the site and the adjacent woodland patch will be created and
maintained to limit edge effects and weed invasion through fencing and weed control
within a 4 m wide strip of modified woodland within the site boundaries.

Landscaping of the remaining non-operational areas and boundaries of the site will be
conducted with plant species which are native to the Threatened community and
compatible with the operation of the site.

Installation of six nest boxes on live trees will be conducted within and immediately
adjacent to the site prior to the onset of construction activities. Nest box installation
would be supervised by an ecologist and would include designs suitable for use by
hollow-dependent microbats, small parrots and large parrots/medium-sized arboreal
mammals. Two boxes of each type would be installed.

Monitoring of retained hollow-bearing trees for a period of three years will be conducted.
If retained hollow-bearing trees die during this time, three nest boxes will be installed for
each tree that dies as described above.

Augmentation of the habitat of the adjacent woodland will be conducted through the
placement of large woody debris on the edges and within open areas under the
direction of an ecologist.

Woody weeds and introduced grasses will be removed from a 300m? area of highly
disturbed adjacent to the woodland patch located to the west of the site, and mulching
and replacement planting of this area will be conducted with plant species which are
native to the Threatened community.

Strategic placement of hardstand pedestrian access and landscape plantings adjacent
to the existing sewerage pumping station site will be conducted to prevent the spread of
Pennisetum clandestinum (Kikuyu Grass).
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Summary

Known and potential habitat for threatened species and ecological communities is located
within the study site albeit in a degraded state. This includes known occurrences and habitat
for:

= Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest- listed as an
Endangered ecological community under the EPBC Act.

=  Shale Gravel Transition Forest in the Sydney Basin Bioregion- listed as an Endangered
ecological community under the TSC Act.

= Cumberland Land Snail which is listed as endangered under the TSC Act.

= Avariety of Threatened species of birds and mammals listed under the TSC Act and
EPBC Act (refer Section 3.2.2).

=  Avariety of Threatened species of plants listed under the TSC Act and EPBC Act (refer
Section 3.3.2).
The main impacts of the proposal are:

=  Removal of a small amount (approximately 0.03 ha) of a Threatened ecological
community which is also habitat for Threatened species of plants and animals.

=  Removal of 13 immature and semi-mature trees and two dead standing trees.

. Removal of two hollow-bearing trees.

These impacts would be mitigated as described in detailed in section 5. These measures
aim to:

=  Minimise construction impacts.

=  Re-establish of locally native plant species.

= Protect individuals of the Cumberland land Snail and its habitat.

=  Minimise weed invasion in retained native vegetation.

With the inclusion of these mitigation measures the proposal is unlikely to cause a significant
negative impact on the biodiversity of the study area or broader locality.
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Appendix B

Commonwealth impact significance
assessments
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Appendix C

Indicative site layout
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Appendix D

Threatened Species likelihood of
occurrence assessments
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Appendix E

Plant Species List
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Appendix 3 — Acoustic Assessment
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1 INTRODUCTION

Water Factory Company is seeking a licence under WICA, to construct and operate a Recycled
Water Factory on a small parcel of land located at the north western corner of Bootles Lane and
Johnston Street, Pitt Town (Lot 1062, DP 1131838), in Sydney’s north western region.

A Recycled Water Factory, also known as sewer mining, takes waste water from a suburban
sewer line and treats it in order to produce high quality water suitable for use in irrigation, car
washing and other non-potable uses such as toilet flushing. The process is an automated one
with only a single daily daytime inspection required. Major plant will be located within an
enclosure. This report addresses the noise impacts associated with operation of the facility in
accordance with the Department of Environment, Climate Change and Water (DECCW)
guidelines and criteria.

2  SITE DESCRIPTION

The proposed location of the facility is at the north western corner of Bootles Lane and
Johnston Street in Pitt Town, adjacent to a minor submersible sewage pumping station
operated by Hawkesbury City Council. The area is predominately rural in nature and the site is
bounded by Bootles Lane to the south, Johnston Street to the east and the sewage pumping
station (SPS) immediately to the north. A small number of residences are currently located in
the vicinity of the site, to the south and to the east of the site. The potentially most affected
dwelling is located immediately to the east of the site (24 Bootles Lane), across Johnston
Street. Figure 2-1 shows the subject area and nearest residences.

Figure 2-1 Site Location
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In addition to the aforementioned existing residential properties, we note that as part of Pitt
Town Masterplan, a number of residential estates (some 943 lots) will be built in the area.
Those closest to the site will lie mainly to the north and east of the site, and lie at least 200m
from the site, further than the existing residences.

3 DESCRIPTION OF FACILITY

A similar facility to this has been successfully installed at the Pennant Hills Golf Course,
although the Pitt Town facility will have vastly different architectural treatment.

An operations building will house plant and equipment involved in water treatment processes.
The building is approximately 20m x 10m giving an overall area of 200m? with a skillion roof
ranging from 3m to 4.8m height across its width. The building will have a mix of Colorbond and
off-form concrete materials in natural and muted grey colours in its facades, and dressed with
narrow bands of glass windows to soften the elevations. In particular the elevation from Bootles
Lane aims to simulate a rural residential feel. The north elevation will carry a roller door for
access to the facility from the service drive for any large components. The roof will also be of
Colorbond material.

A second building enclosing treatment tanks will sit separately but aligned with the operations
building. The building is also 20m x 10m (200m?) and approx 5.2m height above ground level
to the top of the parapet which will be 1.2m above the finished roof level of the tank. The
building will also sit a further 2m into the ground to reduce its apparent height and scale. It will
be constructed of off-form concrete panels in natural colours. A staircase at the rear of the
building will provide access to the roof of the structure for servicing purposes.

A 4m wide breezeway will separate the above two buildings. The breezeway will have a canopy
of steel and Colorbond materials for weather protection, and to visually link the buildings. The
breezeway will assist in providing cover for any visitors to the site for inspections, outside of the
operations areas.

The facility buildings will contain plant items including fine filter banks, dosing pumps,
compressors, air blowers, screens and mixers.

Two tanks to store treated waste water will be located to the north of the treatment plant.
Capacity will be 2 million litres each, and will stand 5m height above ground level, and 20m
diameter. The tanks are constructed of steel and sit in a compacted earth and gravel area. A
tank for storage of sewage material ready for treatment (referred to as a Balance Flow Tank)
will sit to the west of the treatment tanks. Its size is 8m diameter and 4m height. The tank is
also constructed of steel. The tanks will be interconnected with pipes and pumps and the like
to each other, and to the treatment plant building.

The overall facility is fully automated and will operate as such 24 hours a day, 7 days a week.
A single daytime inspection would be carried out daily.

The proposed layout of the Facility is illustrated schematically in Figure 3-1.
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Figure 3-1 Schematic Illustration of Site Layout relative to Location
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Note: North lies to the right of the page.

The top of the reactor tank located on the roof of the equipment building at the Pennant Hills
Golf Course installation is open to the air, and covered with a metal grid and carpet. This allows
some noise emission from the running water in the reactor tank, albeit at a reduced noise level.
It is understood that at the Pitt Town installation, the top of the Facility tank will be partially
enclosed, thus reducing this source of noise emission. For a conservative assessment, it has
been assumed that the top of the tank would be left open (similar to the Pennant Hills Golf
Course facility) and this noise source has been included in the calculations.
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4 NOISE ASSESSMENT GUIDELINES AND CRITERIA

This section of the report discusses noise guidelines and criteria for the assessment of
operational noise. Appropriate criteria are contained within the NSW Department of
Environment & Climate Change and Water (DECCW) NSW Industrial Noise Policy (INP).

4.1 Industrial Noise Policy

The INVPis designed to assess noise using the more stringent of the following two approaches:
¢ Intrusive noise impacts in the short term for residences; and
e Amenity for particular land uses such as residences.

The INPs intrusive noise goal is the noise level 5dBA above the background noise level for each
time period (daytime, evening or night time) of interest. The background noise level is derived
from the measured Lagy noise levels.

The amenity goal sets an upper limit to the total industrial noise level (Laegperiod) in @n area from
all industrial noise sources (existing and future). The criterion depends on the time of day, area
classifications and the relationship of the total measured Laeqperiod (@nd contribution from
existing industrial noise) to determine the Acceptable Noise Level (ANL) for the development.
Traffic noise would also be taken into account in areas where the noise environment is
significantly affected by traffic noise.

The potentially affected area is classified as Rural by the JVP. Given this, the acceptable
amenity noise levels (Laeqperioa dBA) Which apply over the whole day, evening or night period
are as follows and are applicable only to noise from industrial sources:

e Daytime 50dBA
e Evening 45dBA
¢ Night time 40dBA

In summary, the overall industrial noise from all industrial noise sources in the area (including
the subject development) should not exceed the above amenity noise levels over the day
evening and night periods. These criteria are applicable within 30m from the dwelling, in
accordance with the 7VP.

4.2 Sleep Disturbance

Maximum noise level events during the night time period have the potential to result in sleep
disturbance. The DECCW recommends that the potential for high noise level events at night
and the effects on sleep should be addressed. Night time is defined to be the period between
10.00pm and 7.00am.

It is recognised that sleep disturbance is a complex issue dependant on large number of
variables such as sex, health, number of maximum noise level events, background noise level
and a number of other variables. There is yet no definitive correlation relating maximum noise
levels and sleep disturbance and research continues.
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Currently, DECCW recommend a sleep disturbance criterion of an Las 1 minutey NOt €xceeding the
Laso, (15 minutey DY more than 15dBA, assessed within 1m to a bedroom window. It is
acknowledged that this criterion is conservative, however is used as a test to determine the
potential for sleep disturbance.

5 NOISE MONITORING AND AMBIENT NOISE LEVELS

In order to establish project specific noise criteria, it is necessary to quantify the prevailing
ambient noise levels. Accordingly, unattended ambient noise monitoring was carried within the
grounds of the potentially most affected residential property (24 Bootles Lane), located
immediately to the east of the site. The noise logger was located adjacent to the Johnston
Street frontage of the dwelling, away from the dwelling itself in order to minimise extraneous
noise from the dwelling. The noise levels here are considered to be representative of the
general area.

The noise monitoring was conducted using an ARL Environmental Noise Loggers type EL-215
between Monday, 8 March 2010 and Monday, 15 March 2010 at the location shown in
Figure 5-1. The weather conditions during the survey period were generally fine with no
significant rain or windy periods.

The noise logger was programmed to continuously monitor noise and record data at the end of
each 15 minute time period within the overall survey period. Calibration was checked before
and after the noise survey. Drift in calibration was found to be less than 0.5dBA, which is well
within acceptable tolerances.

Figure 5-1 Ambient Noise Monitoring Location
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The results of noise measurements were processed based on the guidelines contained within
the NSW Department of Environment & Climate Change and Water (DECCW) guideline
document, the Industrial Noise Policy (INP), in order to establish relevant noise descriptors.
The full results of measurements are shown in graphical form in Appendix B.

The graphs in Appendix B show the noise environment throughout each day of the
measurement period. For each 15 minute period over the week long period the graph shows:

e The Lagp measured in that 15 minute period (the background);
e The Lamax measured in that 15minute period (the highest level); and

e The Lxeq measured in that 15 minute period — that is the energy average of the sound
received at the microphone in that 15 minutes.

This is further described by the graph in Appendix A, which shows a typical trace of noise level
over a 15 minute period, and the relationship of that trace to the Lag and Laeg.

The Lago and Laeq constantly vary over the measurement period. So to set noise criteria, the Lago
and Laeq levels are summarised by the Rating Background Level (RBL) and the Laegperiod NOISE
levels, and these summaries are used to establish the relevant intrusive and amenity noise
criteria.

The RBLs for daytime, evening and night time are determined from the measured Lagy levels
shown on the graphs. The INP describes a statistical procedure to determine the RBL based on
the measured Lago levels in all relevant 15 minute periods. In this way the RBL represents a
background noise level that is not the absolute lowest recorded, but considered statistically to
provide a baseline for a suitable noise goal to protect the amenity of the area.

The Laeqperiod fOr daytime, evening and night time are determined by logarithmically averaging
the levels measured in each 15 minute measurement over the logging period.

The RBL'S and Laeg period l€VElS are shown in Table 5-1. We note that the Laq noise levels were
not generated by any industrial noise source, but by general environmental and community
based noise sources (eg birds etc).

Table 5-1 Monitored Ambient Noise Levels at Residences

Noise Level — (dBA) re 20 pPa

Location Descriptor Daytime Evening Night Time
7.00am-6.00pm 6.00-10.00pm 10.00pm-7.00am
Eastern dwelling RBL 39 36 32
(24 Bootles Lane) Laeq,period 49 46 46
Note: Laeq,period  NOise levels here are not controlled by industrial noise sources. Noise from the existing pumping

station operated by Hawkesbury Council is barely audible, even at the boundary of the pumping station site.
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6 PROJECT SPECIFIC NOISE CRITERIA

6.1 Industrial Noise Policy Noise Level Criteria

Because the Recycled Water Factory would operate day and night, the limiting criterion will
therefore be the night time criterion. If the noise complies at night time, compliance during
daytime and evening will then follow.

Table 6-1 presents a summary of the intrusiveness noise criteria for the existing residential
receivers surrounding the proposed site using the background noise levels presented in
Table 5-1.

Table 6-1 Intrusive Noise Level Criteria, Lacq,15minutes
Location Daytime Evening Night
Intrusive noise criteria, Laeqg,15minutes 44 41 37

Note: Noise level applicable within 30m from a dwelling and applicable to this facility only

The night time project specific amenity criterion will be Laegonr 40dBA, therefore the limiting
criterion will be the intrusive noise criteria presented in Table 6-1.

It is conservatively assumed for the purpose of this assessment that the noise level over the
worst case 15 minute period would be equivalent to the noise level over the whole night time
period, even though the operating cycles of pumps might vary.

Hence the night-time noise criterion of Laegisminutes 37dBA is adopted for all residences.
Compliance with this would lead to compliance with the amenity criterion. This criterion is
applicable to noise from the development only, and is applicable within 30m from a residence.

6.2 Sleep Disturbance Criteria

The primary sleep arousal criteria adopted for this project is 52dBA during the night time period
based on the measured night time RBL noise level plus 15dBA.



Report No. 10081 Version A Page 8

7 SITE NOISE EMISSION LEVELS

7.1 Calculation Method

Noise levels were calculated using the CADNA A computer modelling program based on ISO
9613 algorithms. Using CADNA A it is possible to build a model of the Facility noise sources and
the surrounding area. The model is capable of taking account of the following parameters:

e noise source levels;

e topography between the reactor and the residences;

e any shielding by buildings between noise sources and receivers; and
¢ meteorological effects which could change noise propagation.

Because the Facility is well within 300m of the nearest residences, meteorological enhancement
of noise propagation are not significant and have not been considered in the assessment.

Noise modelling was undertaken based on noise emission levels from noise measurements at a
similar facility at Pennant Hills Golf Course. The noise levels are summarised in Table 7-1.

Table 7-1 Noise Source Levels
Equipment or Location Sound Level

Macerator Laeq 65dBA sound power level

Balance Pump Laeq 70dBA sound power level

Treated Water Pump Laeq 67dBA sound power level

Fine Filter Bank Laeq 70dBA sound power level
Equipment Room, 1 blower operating Laeq 66dBA reverberant sound pressure level
Equipment Room, 1 blower and 1 compressor operating Laeq 75dBA reverberant sound pressure level
At top of tanks (running water sound) Typical noise 65dBA, approx. 10m? open area

Noise levels were calculated to the nearest residential properties and are presented in Section 8.

7.2 Noise Emission Levels

The results of the calculation are shown in Table 7-2.

Table 7-2 Predicted Lpeqisminutes NOise Levels at Residences (within 30m of
dwelling)
. " Eastern Dwelling )
Operating Condition Southern Dwellings
(24 Bootles Lane)
All equipment operating 32dBA 25dBA

Note: Noise levels predicted within a 30m curtilage of dwelling, consistent with the ZAP procedures.

The noise levels are well within the limiting 37dBA night time noise criterion at all locations.



Report No. 10081 Version A Page 9

7.3 Tonality of Noise

There is some potential that the noise may be tonal in character. According to the INP, a
modification factor of 5dBA should be added to account for the higher intrusiveness of the noise
in such circumstances. Should a 5dBA modification factor be applicable, the noise level would
still comply with the 37dBA noise criterion at all locations.

7.4 Assessment of Sleep Disturbance

During the measurements at Pennant Hills Golf Course it was noted that there was one
potential noise source with short-term maximums; that is, the operational relief valve on the
compressors in the equipment room. The Lajimin Of this noise level is estimated to be 9dB
higher than the continuous L, noise level. The predicted Lajimin Noise level is then up to
41dBA at the nearest dwelling to the east and 34dBA at the dwellings to the south, well within
the sleep disturbance objective of 52dBA, therefore no impact is expected.

8 RECOMMENDATION

It is recommended that following commissioning of the facility, noise measurements be
undertaken to confirm compliance with the noise criteria outlined within this report.

9 CONCLUSION

Noise from the proposed Recycled Water Factory at Pitt Town has been assessed.

The assessment was based on actual operating noise measured at an existing Recycled Water
Facility at Pennant Hills Golf Course.

Noise from the Facility is predicted to comply with the limiting noise criteria established in
accordance with the DECCW's NSW Industrial Noise Policy. No loss of acoustic amenity is
expected at the potentially most affected residential properties adjacent to the facility.

Note

All materials specified by Wilkinson Murray (Sydney) Pty Limited have been selected solely on the basis of acoustic
performance. Any other properties of these materials, such as fire rating, chemical properties etc. should be checked
with the suppliers or other specialised bodies for fitness for a given purpose. The information contained in this
document produced by Wilkinson Murray is solely for the use of the client identified on front page of this report. Our
client becomes the owner of this document upon full payment of our Tax Invoice for its provision. This document
must not be used for any purposes other than those of the document’s owner. Wilkinson Murray undertakes no duty to

or accepts any responsibility to any third party who may rely upon this document.

Quality Assurance
We are committed to and have implemented AS/NZS ISO 9001:2008 “Quality Management Systems — Requirements”.
This management system has been externally certified and Licence No. QEC 13457 has been issued.

AAAC
This firm is a member firm of the Association of Australian Acoustical Consultants and the work here reported has been
carried out in accordance with the terms of that membership.

Version Status Date Prepared by Checked by

A Final 26 March 2010 Glenn Homes John Wassermann
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GLOSSARY

Most environments are affected by environmental noise which continuously varies, largely as a
result of road traffic. To describe the overall noise environment, a number of noise descriptors
have been developed and these involve statistical and other analysis of the varying noise over
sampling periods, typically taken as 15 minutes. These descriptors, which are demonstrated in
the graph overleaf, are here defined.

Maximum Noise Level (Lamax) — The maximum noise level over a sample period is the
maximum level, measured on fast response, during the sample period.

Lai — The La; level is the noise level which is exceeded for 1% of the sample period. During
the sample period, the noise level is below the La; level for 99% of the time.

Laio — The Lajo level is the noise level which is exceeded for 10% of the sample period. During
the sample period, the noise level is below the Laig level for 90% of the time. The Layg is a
common noise descriptor for environmental noise and road traffic noise.

Laeq — The equivalent continuous sound level (Laeq) is the energy average of the varying noise
over the sample period and is equivalent to the level of a constant noise which contains the
same energy as the varying noise environment. This measure is also a common measure of
environmental noise and road traffic noise.

Laso — The Laso level is the noise level which is exceeded for 50% of the sample period. During
the sample period, the noise level is below the Lasg level for 50% of the time.

Lago — The Lag level is the noise level which is exceeded for 90% of the sample period. During
the sample period, the noise level is below the Lagg level for 10% of the time. This measure is
commonly referred to as the background noise level.

ABL — The Assessment Background Level is the single figure background level representing
each assessment period (daytime, evening and night time) for each day. It is determined by
calculating the 10™ percentile (lowest 10" percent) background level (Lago) for each period.

RBL — The Rating Background Level for each period is the median value of the ABL values for
the period over all of the days measured. There is therefore an RBL value for each period —
daytime, evening and night time.
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1 INTRODUCTION

This report has been prepared by PAEHolmes on behalf of DBL Property who are acting for
Water Factory Company Pty Ltd. It provides an assessment of the potential odour impacts from
the proposed Recycled Water Factory (RWF) to be located on the corner of Bootles Lane and
Johnston Street, Pitt Town, NSW. The location of the site is shown in Figure 1.

The report comprises the following components.

Description of the project
Discussion of air quality issues with respect to odour
Review of the dispersion meteorology in the area

An assessment of potential impacts

2 BACKGROUND

The Water Factory Company is proposing to submit an application to the Independent Pricing
and Regulatory Tribunal (IPART) to obtain a licence under Water Industry Competition (WIC)
Act to construct and operate a Recycled Water Factory at a site in Pitt Town near Windsor.

The intended Recycled Water Factory will utilise sewage from a Hawkesbury City Council (HCC)
trunk mains to produce water. The facility is intended to operate 24 hours, 7 days per week,
housed in a low-scale, single level building.

The only source of odour is from the screens used to remove inorganic material larger than 3
mm in size from the flow, prior to treatment of the liquid flow. The screens are entirely
enclosed, however, there are three pump locations where fugitive odour emissions can escape
(see Figure 2). Odour samples have been previously collected from the screens at an existing
facility located at Pennant Hills Golf Course.

A HCC sewerage pumping station (SPS) is located adjacent to the site and it is proposed to
source the sewerage material from this existing SPS for the RWF.

The pump station has been constructed to HCC standards and includes a venting and odour
control system that is designed to minimise odours during normal flow conditions. The
operation of the pump station is not controlled by the RWF applicant, however is not considered
to be a significant source of odour and as such has not been considered in this study.

FINAL_3840_PittTown_RWF.docx 1
Pitt Town Recycled Water Factory
DBL Property on behalf of Water Factory Company | PAEHolmes Job 3840



301700 301800 301900 302000 302100 302200 302300 302400 302500
West - East MGA Coordinates Zone 56 (m)

Figure 1: Site Location

Figure 2: Location of emission points (Pennant Hills Golf Course)
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3 DISCUSSION OF AIR QUALITY ISSUES
3.1 Measuring odour concentration

There are no instrument-based methods that can measure an odour response in the same way
as the human nose. Therefore “dynamic olfactometry” is typically used as the basis of odour
management by regulatory authorities.

Dynamic olfactometry is the measurement of odour by presenting a sample of odorous air to a
panel of people with decreasing quantities of clean odour-free air. The panellists then note
when the smell becomes detectable. The correlations between the known dilution ratios and the
panellists’ responses are then used to calculate the number of dilutions of the original sample
required to achieve the odour detection threshold. The units for odour measurement using
dynamic olfactometry are “odour units” (ou) which are dimensionless and are effectively
“dilutions to threshold”. The detectability of an odour (i.e. whether someone smells it or not) is
a sensory property that refers to the theoretical minimum concentration that produces an
olfactory response or sensation. The theoretical minimum concentration is referred to as the
“odour threshold” and is the definition of 1 odour unit (ou). Therefore, an odour concentration
of less than 1 ou would theoretically mean there is no odour.

Olfactometry can involve a “forced choice” end point where panellists identify from multiple
sniffing ports the one where odour is detected, regardless of whether they are sure they can
detect odour. There is also a “yes/no” or “free choice” endpoint where panellists are required to
say whether or not they can detect odour from one sniffing port. Forced choice olfactometry
generally detects lower odour levels than yes/no olfactometry and is the preferred method for
use in Australia.

In both cases, odorous air is presented to the panellists in increasing concentrations. For the
forced-choice method, where there are multiple ports for each panellist, the concentration is
increased until all panellists consistently distinguish the port with the sample from the blanks.
For a yes/no olfactometer (which has only one sniffing port) one method used is to increase the
concentration of odour in the sample until all panellists respond. The sample is then shut off
and once all panellists cease to respond, the sample is introduced again at random dilutions and
the panellists are asked whether they can detect the odour.

During the 1990s significant research was undertaken in Europe to refine the olfactometry
method. This led to considerable improvements in panellist management and standardisation
and, importantly, clear criteria for repeatability and reproducibility of results.

The draft Committé Européen de Normalisation (CEN) odour measurement standard (CEN,

1996) is a performance based standard with strict criteria for repeatability and reproducibility.
The Australian standard (introduced in September 2001) (Standards Australia, 2001) is
based upon the CEN standard.

As with all sensory methods of identification there is variability between individuals.
Consequently the results of odour measurements depend on the way in which the panel is
selected and the way in which the panel responses are interpreted.

FINAL_3840_PittTown_RWF.docx 3
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As the plant is not yet operational, odour samples were collected from an existing operation at
Pennant Hills Golf Course and analysed in accordance with the Australian Standard. The results
from this analysis have been used for this assessment.

3.2 Odour performance criteria

3.2.1 Introduction

The determination of air quality goals for odour and their use in the assessment of odour
impacts is recognised as a difficult topic in air pollution science. The topic has received
considerable attention in recent years and the procedures for assessing odour impacts using
dispersion models have been refined considerably. There is still considerable debate in the
scientific community about appropriate odour goals as determined by dispersion modelling.

The NSW Department of Environment and Climate Change and Water (DECCW) has developed
odour goals and the way in which they should be applied with dispersion models to assess the
likelihood of nuisance impact arising from the emission of odour.

There are two factors that need to be considered:

1. what "level of exposure" to odour is considered acceptable to meet current community
standards in NSW and

2. how can dispersion models be used to determine if a source of odour meets the goals
which are based on this acceptable level of exposure
The term '"level of exposure" has been used to reflect the fact that odour impacts are
determined by several factors the most important of which are (the so-called FIDOL factors):

the Frequency of the exposure

the Intensity of the odour

the Duration of the odour episodes and
the Offensiveness of the odour

the Location of the source

In determining the offensiveness of an odour it needs to be recognised that for most odours the
context in which an odour is perceived is also relevant. Some odours, for example the smell of
sewage, hydrogen sulfide, butyric acid, landfill gas etc., are likely to be judged offensive
regardless of the context in which they occur. Other odours such as the smell of jet fuel may be
acceptable at an airport, but not in a house, and diesel exhaust may be acceptable near a busy
road, but not in a restaurant.

In summary, whether or not an individual considers an odour to be a nuisance will depend on the
FIDOL factors outlined above and although it is possible to derive formulae for assessing odour
annoyance in a community, the response of any individual to an odour is still unpredictable.
Odour goals need to take account of these factors.

3.2.2 Complex mixtures of odorous air pollutants

The DECCW Approved Methods (NSW DEC, 2005) include ground-level concentration (glc)
criterion for complex mixtures of odorous air pollutants. They have been refined by the DECCW
to take account of population density in the area. Table 3.1 lists the odour glc criterion to be
exceeded not more than 1% of the time, for different population densities.

FINAL_3840_PittTown_RWF.docx 4
Pitt Town Recycled Water Factory
DBL Property on behalf of Water Factory Company | PAEHolmes Job 3840



d hames

The difference between odour goals is based on considerations of risk of odour impact rather
than differences in odour acceptability between urban and rural areas. For a given odour level
there will be a wide range of responses in the population exposed to the odour. In a densely
populated area there will therefore be a greater risk that some individuals within the community
will find the odour unacceptable than in a sparsely populated area.

The most stringent of the impact assessment criterion of 2 ou (at the 99" percentile) has been
applied for this assessment (NSW DEC, 2005).

Table 3.1: Odour Performance Criteria for the Assessment of Odour

<2 7
~10 6
~30 5
~125 4
~500 3
Urban (2000) and/or schools and hospitals 2

3.3 Peak-to-mean ratios

It is common practice to use dispersion models to determine compliance with odour goals. This
introduces a complication because Gaussian dispersion models are only able to directly predict
concentrations over an averaging period of 3-minutes or greater. The human nose, however,
responds to odours over periods of the order of a second or so. During a 3-minute period,
odour levels can fluctuate significantly above and below the mean depending on the nature of
the source.

To determine more rigorously the ratio between the one-second peak concentrations and three-
minute and longer period average concentrations (referred to as the peak-to-mean ratio) that
might be predicted by a Gaussian dispersion model, the DECCW commissioned a study by
Katestone Scientific Pty Ltd (1995, 1998). This study recommended peak-to-mean ratios
for a range of circumstances. The ratio is also dependent on atmospheric stability (discussed in
Section 4.2) and the distance from the source. For point sources in the far field, there are
range of peak-to-mean ratios, depending on the height of the stack and whether the source is
wake-affected or not. In this case, a conservative approach has been taken, and the values for
a surface wake-free point in the far-field have been applied, that, the peak to-mean ratio is 4
for stability classes A to C, and 7 for stability classes D to F. A summary of the factors is
provided in Appendix A.

The DECCW Approved Methods take account of this peaking factor and the goals shown in
Table 3.1 are based on nose-response time.
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4 LOCAL METEOROLOGY

This section describes the dispersion meteorology in the study area. Information on prevailing
wind patterns, atmospheric stability and climatic conditions are presented.

4.1 Wind speed and direction

Meteorological data are collected at the Richmond RAAF Bureau of Meteorology (BoM) station,
approximately 8.5 km west-southwest of the site. A windrose of the data collected from this
site is presented in Figure 3; the annual average wind speed for this site is 3.5 m/s.

Sigma-theta is not a measured parameter at the Richmond RAAF BoM site but is required for
dispersion modelling. The nearest weather station that collects this measured parameter is
operated by the NSW DECCW at the University of Western Sydney (UWS), Richmond Campus,
approximately 12 km west-southwest of the site. These data have been used as representative
meteorological data for the site. Windroses have been created from the DECCW monitoring site
and are shown in Figure 4.

The windroses show that on an annual basis winds are predominantly from the east-northeast
and south-southwest, with a smaller portion of winds from the west and southwest. In summer
winds are most frequently from the east-northeast and east. In autumn and spring the wind is
mainly from the east-northeast and south-southwest and follows a similar distribution to the
annual windrose. In winter the dominate wind directions are from the south-southwest and
west.

Calm wind speeds of less than 0.5 m/s were present 21.8% of the time, on an annual basis.
The annual average windspeed is 1.66 m/s.
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4.2 Atmospheric stability

To use the wind data to assess dispersion it is necessary to also have available data on
atmospheric stability?. Table 4.1 shows the frequency of occurrence of the stability categories
calculated using the sigma theta data. The most common stability occurrences were calculated to
be F class stability (30.3%) which suggests that emissions will disperse poorly for a significant
proportion of the time.

Joint wind speed, wind direction and stability class frequency tables generated from the
Richmond data are presented in Appendix B.

Table 4.1: Frequency of occurrence of stability classes at Richmond (2007)

22.0
6.3
8.4

21.8

11.3

30.3

Total 100

m o 0O m >

n

4.3 Climatic Conditions

The Bureau of Meteorology (BoM) collects climatic information in the vicinity of the study area.
A range of climatic information collected from the Richmond RAAF (located approximately 7 km
west-southwest from the Project site) is presented in Table 4.2 (Bureau of Meteorology,
2010). Temperature and humidity data consist of monthly averages of 9 am and 3 pm
readings. Also presented are monthly averages of maximum and minimum temperatures.
Rainfall data consist of mean and median monthly rainfall and the average number of rain days
per month.

The annual average maximum and minimum temperatures experienced at Richmond RAAF are
23.7°C and 11°C respectively. On average January is the hottest month with an average
maximum temperature of 29.6°C. July is the coldest month, with average minimum
temperature of 3.6°C.

The annual average relative humidity reading collected at 9 am from the Richmond RAAF site is
75% and at 3 pm the annual average is 49%. The month with the highest relative humidity on
average is June with a 9 am average of 84%. The month with the lowest relative humidity is
September with a 3 pm average of 42%.

Rainfall data collected at Richmond RAAF shows that February is the wettest month with an
average rainfall of 105.6 mm over 7.5 days. The average annual rainfall is 809.3 mm with an
average of 71.5 raindays.

@ In dispersion modelling atmospheric stability class is used to categorise the rate at which a plume will disperse. In the
Pasquill-Gifford-Turner stability class assignment scheme there are six stability classes A through to F. Class A relates to
unstable conditions such as might be found on a sunny day with light winds. In such conditions plumes will spread rapidly.
Class F relates to stable conditions, such as occur when the sky is clear, the winds are light and an inversion is present. Plume
spreading is slow in these circumstances. The intermediate classes B, C, D and E relate to intermediate dispersion conditions.
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Table 4.2: Temperature, Humidity and Rainfall for Richmond RAAF BoM Station

Daily Maximum Temperature (°C)

Mean 29.6 @ 28.6 | 27.0 | 23.9  20.3 | 17.6 | 17.2 | 188 | 21.5 24.5  26.8 | 28.8 23.7
Daily Minimum Temperature (°C)
Mean 174 | 174 155 |11.8 | 7.9 5.1 3.6 5.0 7.4 11.0  13.7 | 15.9 11.0

9am Mean Temperature (°C) and Relative Humidity (%)

Dry-bulb = 22.0 | 21.3 | 20.1 | 16.6 | 12.3 | 9.3 8.0 10.5 | 14.1  17.7 | 195 | 21.4 16.1
Humidity 74 79 77 79 83 84 82 75 68 65 66 68 75
3pm Mean Temperature (°C) and Relative Humidity (%)

Dry-bulb | 28.2 | 27.3 | 25.9 | 23.0 19.6 16.9 | 16.4 | 17.8 | 20.4 | 23.1 | 25.2  26.9 22.6
Humidity 50 54 52 53 54 55 49 45 42 45 45 48 49
Rainfall (mm)

Monthly 93.3 | 105.6 | 92.1 | 70.3 | 58.8 | 56.4 | 359 458  39.5 | 64.1 | 76.1 | 71.7 | 809.3
mean

Raindays (Number)

Mean 7.3 7.5 7.4 6.0 5.3 4.9 4.0 4.6 4.9 6.1 7.0 6.5 71.5
no. of

raindays

Station number: 067033; Commenced 1928; Last record October 1994; Elevation: 19m AHD; Latitude: 33.60; Longitude:
150.78

Source: Bureau of Meteorology (2010).

5 ESTIMATE OF AIR EMISSIONS
5.1 Odour emissions

In August 2008, The Odour Unit Pty Ltd collected odour samples from an existing recycled water
facility at Pennant Hills Golf Course and analysed them using odour panellists in accordance with
the Australian Standard described Section 3.1. The full results are included in Appendix C.

A downwind composite odour sample was taken across the face of the screens within one metre
of the source with a ‘temporary hood’ (tarpaulin) set-up on top of the screens in an attempt to
confine the air flowing across the screens and to reduce the turbulence. The odour from this
location was described by the odour panellists as “sulfide” and “sewage”. An upwind sample
was also taken, with this sample being described as “grassy” by the odour panellists.

Modelling of fugitive sources is challenging as it is not possible to accurately measure the flow of
air from the source. While the screens themselves are an area source, the odour emissions
escape via what are effectively three point sources. To calculate the odour emission rate, it was
assumed the exit velocity of air is a nominal 0.5 m/s and the diameter of the exit points taken
to be 0.11 m and 0.08 m.

Table 5.1 presents a summary of the data used in the modelling.
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Table 5.1: Measured odour emissions — Pennant Hills Golf Course, Recycled Water

Facility
Source Odour Exit Velocity Diameter Odour
concentration (m/s) (m) emission
(ou)

Point 1 856 0.5 0.11 0.010 4.1
Point 2 856 0.5 0.08 0.005 2.2
Point 3 856 0.5 0.08 0.005 2.2

Total odour emissions 8.5

@ Odour emission rate = odour concentration (ou) * exit velocity (m/s) * area (m?)

The total odour emission rate (8.5 ou.m?3/s) was emitted from a screen with an area of
approximately two square metres. Therefore, the odour emission rate can also be expressed as
4.25 ou.m3/s/m? [8.5 (ou.m>/s) / 2 (m?)]. This is similar to odour emission rates measured at
the inlet of sewage treatment plants, which would effectively be receiving the same material as
the RWF (see Table 5.2).

Table 5.2: Specific odour emission rates from sewage treatment plants
Source issi

Liverpool STP - inlet

Rosedale STP - inlet works 4.3

Cronulla STP - primary sedimentation tanks inlet 4.5

As the sample at Pennant Hills Golf Course was taken as a composite at a distance of
approximately one metre from the screen, the odour concentration would have been diluted to
some degree, compared with the odour concentration directly at the face of the screens.
Therefore, in order to test the sensitivity of the model, an additional scenario (Scenario 2) was
modelled with the odour emission rates multiplied by a factor of 5. Table 5.3 presents a
summary of the modelled emission rates used, including the application of the peak-to-mean
values.

Peak-to-mean factors of 4 (for stability classes A-C), and 7 (for stability classes D to F) were
used, consistent with a surface wake-free point. It was also assumed that the temperature of
the emission was at 20°C.

Table 5.3: Modelled odour emission rates

Source Odour emission rate Modelled odour emission rate
(ou.m3/s/m?)®@ (ou.m?3/s) ‘
Stability class A to C Stability class D to F
Peak-to-mean = 4 Peak-to-mean = 7

Scenariol

Point 1 20.3 16.3 28.5

Point 2 10.8 8.6 15.1

Point 3 10.8 8.6 15.1
Scenario 2

Point 1 20.3 81.3 142.4

Point 2 10.8 43.0 75.3

Point 3 10.8 43.0 75.3

3 Some values may not be exact due to rounding
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6 APPROACH TO ASSESSMENT

Potential impacts have been assessed using AUSPLUME Version 6. Account has been taken of
local dispersion conditions and estimated emissions from the facility. AUSPLUME is an advanced
Gaussian dispersion model developed on behalf of the Victorian EPA (VEPA, 1986) and is based
on the United States Environmental Protection Agency's Industrial Source Complex (ISC) model.
It has recently been upgraded with a graphical user interface and other features. It is widely
used throughout Australia and is regarded as a "state-of-the-art" model. AUSPLUME has been
used extensively for assessing odour impacts and is the recommended model in the NSW
DECCW guidelines for air quality impact assessments (NSW DEC, 2005).

The way in which the model has been used in this study has been to predict the 1-hour average
odour levels (expressed in odour units) at a set of receptors at 50 m spacing arranged over the
modelling domain. In addition, a number of discrete receptors were selected at the nearby
residences and possible future residences, as shown on Figure 1.

Meteorological data from Richmond DECCW monitoring site as described in Section 4 were
used in conjunction with the emissions data discussed in Table 5.3. Table 6.1 summarises the
modelling parameters used in this assessment.

Table 6.1: Source parameters and emission rates used for odour modelling

Point 1 Point 2 Point 3
Source location (MGA) 302077 302076.5 302077.5
(easting, northing, m) 6282351 6282351 6282351
Stack height (m) 4.5 4.5 4.5
Stack diameter (m) 0.11 0.08 0.08
Temperature (°C) 20 20 20
Exit velocity (m/s) 0.5 0.5 0.5

3 Some values may not be exact due to rounding

For the purposes of presenting the results, all predicted odour levels at each receptor have been
retained by the model and a contour plot has been prepared showing the distribution of the 99
percentile 1-hour levels at ground-level. The 99 percentile levels are plotted as the impact
assessment criteria are set to ensure that the predicted odour level is not exceed more than 1%
of the year.

An example output from the modelling file is shown in Appendix D.
7 RESULTS AND DISCUSSION

Figure 5 presents the predicted 99" percentile odour levels at ground-level using the emission
rate calculated from the measured data. Figure 6 shows the predicted odour levels with an
emission rate five times the measured value. It is important to note when inspecting these
figures, that the odour impact assessment criteria is 2 ou. Any levels equal to or less than 2 ou
are in compliance with the criteria. An odour level of 1 ou or less at a receiver would not be
considered offensive and generally not be noticed by the average person. Levels of 1 ou or less
have been shown on the figures for information purposes only.

The maximum predicted impacts (at the 99" percentile) are a short distance from the source as
the emissions are located at a height of 4.5 m above ground-level, whereas the plot shows the
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predicted impacts at ground-level. The plot therefore shows the location where the plume hits
the ground.

Table 7.1 shows the predicted impacts at the nearby residences for both scenarios. As noted
above, odour concentrations of 1 ou or less would generally not be noticed. In a residential
area, such as Pitt Town and the residential subdivisions associated with the Pitt Town Master
Plan, the assessment criteria allow an odour level of up to 2 ou.

It can be seen that using the measured emissions data (Scenario 1), the predicted impacts at all
the off-site receptors are below 1 ou. Even with the emissions data at a rate of five times that
measured (Scenario 2), the predicted odour levels are shown to comply with the 2 odour unit
goal at all locations.

Table 7.1: Predicted 99" percentile predicted ground level odour concentration at the

discrete receptors (ou)

Residence ID MGA coordinates Predicted 99" percentile ground level
odour concentration (ou)

Easting (m) Northing (m) Scenario 1 Scenario 2
1 302179 6282336 0.1 0.7
2 301916 6282294 0.1 0.3
3 301971 6282266 0.1 0.4
4 302096 6282223 0.1 0.3
5 302161 6282223 0.1 0.3
6 302182 6282278 0.1 0.4
7 301765 6282569 0.0 0.1
8 301746 6282488 0.0 0.1
9 302193 6282537 0.1 0.3
FINAL_3840_PittTown_RWF.docx 13
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301700 301800 301900 302000 302100 302200 302300 302400 302500
West - East MGA Coordinates Zone 56 (m)
Species: Location: Scenario: Percentile: Averaging Time:
Odour Pitt Town Scenario 1 99t 1-Hour
Model Used: Units: Guideline: Met Data: Plot:
AUSPLUME V6 ou DECCW = 2 ou Richmond, 2007 P Henschke

Figure 5: 99 percentile 1-hour average odour contours, Scenario 1 — measured

emission data
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301800 301900 302000 302100

301700 302200 302300 302400 302500
West - East MGA Coordinates Zone 56 (m)
Species: Location: Scenario: Percentile: Averaging Time:
Odour Pitt Town Scenario 2 g9t 1-Hour
Model Used: Units: Guideline: Met Data: Plot:
AUSPLUME V6 ou DECCW = 2 ou Richmond, 2007 P Henschke

Figure 6: 99" percentile 1-hour average odour contours, Scenario 2 - five times

measured emission data
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8 CONCLUSIONS

This study has assessed the air quality impacts associated with the proposed Recycled Water
Factory at a location at Pitt Town, NSW. An assessment of odour, based on odour emissions
data collected at a similar facility, combined with local meteorological data and computer-based
dispersion modelling, was used to determine the air quality impacts on residential areas in the
vicinity of the plant.

Results from the dispersion modelling indicated that ground-level odour concentrations from the
proposed facility are unlikely to exceed 1 ou at the residences. An odour concentration of 1 ou
or less would not be considered a nuisance and generally, would not be noticed. In a residential
area, such as Pitt Town, the assessment criterion allows an odour level of up to 2 ou. As a
sensitivity test (Scenario 2), using five times the measured emissions data, the computer
modelling has demonstrated it is unlikely this level would be reached off-site.
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APPENDIX A: Peak-to-Mean Ratios
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The following table shows recommended factors for estimating peak concentrations for different
source types, stabilities and distances.

Table 9.1: Factors for estimating peak concentration in flat terrain

Source Type Pasquill-Gifford stability class | Near field Far field
P/M60%* P/M60

Area A, B, C,D 2.5 2.3

E,F 2.3 1.9
Line A-F 6 6
Surface point A, B, C 12 4

D, E, F 25 7
Tall wake-free point A, B, C 17 3

D, E F 35 6
Wake-affected point A-F 2.3 2.3
Volume A-F 2.3 2.3

*Ratio of peak 1-second average concentrations to mean 1-hour average concentrations
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APPENDIX B: Joint wind speed, wind direction and
stability class frequency tables
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STATISTICS FOR FILE:

C:\Jobs\3840_ritt_Town_RWF\richmd07.aus

PASQUILL STABILITY CLASS 'A’

wind Speed Class (m/s)

1.50

3.00

4.50

GREATER
THAN
10.50

d hames

.004410
.006035
.012999
.006616
.002321
.002437
.002786
.003018
.002089
.001393
.000929
.000812
.001161
.000232
.000812
.002669

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.011142
.023097
.038069
.027855
.011838
.008357
.007544
.010794
.006732
.005223
.003018
.003482
.003830
.002089
.003482
.006151

.047470

MONTHS: A1l
HOURS : A1l
OPTION: Frequency
0.50
WIND TO
SECTOR 1.50
NNE 0.006732
NE 0.017061
ENE 0.025070
E 0.021240
ESE 0.009517
SE 0.005919
SSE 0.004759
S 0.007776
SSw 0.004643
Sw 0.003830
wsw 0.002089
w 0.002669
WNw 0.002669
Nw 0.001857
NNW 0.002669
N 0.003482
CALM
TOTAL 0.121982

MEAN WIND SPEED (m/s)
NUMBER OF OBSERVATIONS

PASQUILL STABILITY CLASS

0.000000

1.12
1897

.000000

wind Speed Class (m/s)

1.50

3.00
TO

4.50

.000000

.000000

.000000

0.000000

GREATER
THAN
10.50

.220172

.000464
.001161
.004526
.001625
.000812
.000696
.000696
.001857
.001161
.001277
.000232
.001277
.000464
.000116
.000116
.000696

.002437
.003018
.006848
.002437
.002669
.002553
.002669
.003946
.001973
.001161
.000580
.000696
.001045
.000580
.000696
.001625

0.000580
0.000696
0.001277
0.001045
0.000812
0.000929
0.000348
0.000580
0.000232
0.000232
0.000812
0.000232
0.000580
0.000348
0.000232
0.000696

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.003482
.004875
.012651
.005107
.004294
.004178
.003714
.006383
.003366
.002669
.001625
.002205
.002089
.001045
.001045
.003018

.000929

0.017177 0.034935

TOTAL

MEAN WIND SPEED (m/s) =
NUMBER OF OBSERVATIONS =

0.009633

2.10
540
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WIND
SECTOR

PASQUILL STABILITY CLASS

e

wind Speed Class (m/s)

1.50
T

3.00
TO

4.50
TO

9.00
TO
10.50

GREATER
THAN
10.50

d hames

TOTAL

.000232
.000348
.000929
.000696
.000348
.000232
.000232
.000696
.001045
.001161
.000696
.001277

000812

.000000
.000116
.000116

.000812
.001161
.003018
.003250
.002902

.000696
.000929
.000812
.000696
.000696
.000348

0.000232
0.000232
0.004875
0.004526
0.002786
0.002437
0.002437
0.004410
0.001741
0.000696
0.001973
0.003018
0.000929
0.001045
0.000232
0.000348

.000116
.000000
.000580
.000232
.000116
.000232
.000348
.002321
.000348
.000812
.001973
.001277
.001045
.000696
.000116
.000232

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.001393
.001741
.009401
.008705
.006151
.006732
.006151
.012651
.006383
.003830
.005339
.006500
.003598
.002437
.001161
.001045

.000348

MEAN WIND SPEED (m/s)
NUMBER OF OBSERVATIONS

.008937

PASQUILL STABILITY CLASS

0.031917

3.10
720

.010446

0.000000

D'

wind Speed Class (m/s)

1.50

3.00

4.50
TO
6.00

.000000

.000000

0.000000

GREATER
THAN
10.50

.083565

.000000
.001161
.002786

001973

.000464
.000348
.000232
.001625
.006035
.008124
.007312
.008937
.009053
.000464
.000116
.000116

.000812
.000929
.004643
.003134
.001741
.002321
.002437
.006616
.030060
.014508
.006151
.007312
.002902
.001277
.000348
.001161

0.000348
0.000348
0.001509
0.001393
0.000232
0.001161
0.000696
0.007892
0.015204
0.003830
0.005107
0.006616
0.002437
0.001045
0.000000
0.000348

.000000
.000000
.000116
.000000
.000000
.000000
.000348
.003250
.005223
.001161
.002553
.004991
.001161
.000000
.000000
.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.001857
0.001045
0.000116
0.000929
0.002786
0.001277
0.000116
0.000000
0.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.001509
.000116
.000116
.000232
.000929
.000929
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.001045
.000000
.000000
.000000
.000232
.000232
.000000
.000000
.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000696
0.000000
0.000000
0.000000
0.000000
0.000116
0.000000
0.000000
0.000000

.001161
.002437
.009053
.006500
.002437
.003830
.003714
.024489
.057683
.027855
.022284
.031801
.018106
.002902
.000464
.001625

.001161

.048747

MEAN WIND SPEED (m/s) =
NUMBER OF OBSERVATIONS =

0.048166

2.95
1874
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.018802

0.008124

.003830

.001509

0.000812
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WIND
SECTOR

PASQUILL STABILITY CLASS

wind Speed Class (m/s)

1.50
TO

3.00

4.50
TO

g

GREATER
THAN
10.50

d hames

.000812
.003598
.004294
.002669
.002321
.002553
.002089
.004178
.005687
.008240
.007776
.006732
.006383
.002321
.001161
.000696

.001045
.001625
.005107
.003134
.002321
.002786
.002669
.003482
.006848
.003830
.001741
.001973
.001277
.001625
.000929
.001393

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000232
0.000812
0.000232
0.000232
0.000232
0.000232
0.000000
0.000000
0.000116

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.001857
.005223
.009401
.005803
.004643
.005339
.004759
.007892
.013347
.012303
.009749
.008937
.007892
.003946
.002089
.002205

.007776

MEAN WIND SPEED (m/s)
NUMBER OF OBSERVATIONS

.061513

PASQUILL STABILITY CLASS

0.002089

1.39
975

.000000

wind Speed Class (m/s)

1.50

3.00

4.50
TO
6.00

.000000

=y

.000000

.000000

0.000000

GREATER
THAN
10.50

.113162

.004294
.007544
.009749
004991
.003134
.004875
.004294
.007312
.010794
.014972
.011722
.013231
.011490
.006732
.004759
.003830

.001277
.001509
.000696
.001045
.000464
.001045
.000348
.001509
.000696
.002205
.001161
.001509
.000696
.001973
.001509
.001393

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

.005571
.009053
.010446
.006035
.003598
.005919
.004643
.008821
.011490
.017177
.012883
.014740
.012187
.008705
.006267
.005223

.160167

.123723

MEAN WIND SPEED (m/s) =
NUMBER OF OBSERVATIONS =

0.000000

0.74
2610
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WIND
SECTOR

ALL PASQUILL STABILITY CLASSES

wind Speed Class (m/s)

1.50

3.00

4.50

GREATER
THAN
10.50

d hames

NNE

ESE

0.012535
0.030873
0.047354
0.033194
0.016597
0.014624
0.012303
0.023445
0.029364
0.037604
0.029828
0.034123
0.030873
0.011490
0.008937
0.008937

.010794
.014276
.033310
.019615
.012419
.014972
.014044
.023793
.044916
.024257
.011258
.013231
.007892
.006383
.004991
.008589

0.001161
0.001277
0.007660
0.006964
0.003830
0.004526
0.003482
0.013115
0.017990
0.004991
0.008124
0.010097
0.004178
0.002437
0.000464
0.001509

.000116
.000000
.000696
.000232
.000116
.000232
.000696
.005571
.005571
.001973
.004526
.006267
.002205
.000696
.000116
.000232

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.001857
.001045
.000116
.000929
.002786
.001277
.000116
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.001509
.000116
.000116
.000232
.000929
.000929
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.001045
.000000
.000000
.000000
.000232
.000232
.000000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000696
.000000
.000000
.000000
.000000
.000116
.000000
.000000
.000000

.024605
.046425
.089020
.060005
.032962
.034355
.030525
.071031
.099002
.069058
.054898
.067665
.047702
.021123
.014508
.019266

.217851

MEAN WIND SPEED (m/s)
NUMBER OF OBSERVATIONS

0.382080

0.091806

1.66
8616

.029248
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APPENDIX C: Odour measurements from Pennant Hills
Golf Course
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APPENDIX D: Output from AUSPLUME model
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Pitt Town

Concentration or deposition

Emission rate units

Concentration units

Units conversion factor

Constant background concentration

Terrain effects

Smooth stability class changes?

Other stability class adjustments ("urban modes™)
Ignore building wake effects?

Decay coefficient (unless overridden by met. file)
Anemometer height

Roughness height at the wind vane site

Averaging time for sigma-theta values

DISPERSION CURVES
Horizontal dispersion curves for sources
Vertical dispersion curves for sources
Horizontal dispersion curves for sources >100m high
Vertical dispersion curves for sources >100m high
Enhance horizontal plume spreads for buoyancy?
Enhance vertical plume spreads for buoyancy?
Adjust horizontal P-G formulae for roughness height?
Adjust vertical P-G formulae for roughness height?
Roughness height
Adjustment for wind directional shear

<100m high
<100m high

PLUME RISE OPTIONS
Gradual plume rise?
Stack-tip downwash included?
Building downwash algorithm:
Entrainment coeff. for neutral & stable lapse rates
Partial penetration of elevated inversions?
Disregard temp. gradients in the hourly met. file?

and in the absence of boundary-layer potential tempe
given by the hourly met. file, a value from the foll
(in K/m) is used:

d hames

Concentration
ouv/second
Odour_units
1.00E+00
0.00E+00

None

No

None
Yes
0.000

10 m
0.300 m

60 min.

Sigma-theta
Pasquill-Gifford
Briggs Rural
Briggs Rural

Yes

Yes

Yes

Yes

0.100m

None

Yes

Yes

PRIME method.
0.60,0.60

No

No

rature gradients
owing table

wind Speed Stability Class
Category A B C D E F
1 0.000 0.000 0.000 0.000 0.020 0.035
2 0.000 0.000 0.000 0.000 0.020 0.035
3 0.000 0.000 0.000 0.000 0.020 0.035
4 0.000 0.000 0.000 0.000 0.020 0.035
5 0.000 0.000 0.000 0.000 0.020 0.035
6 0.000 0.000 0.000 0.000 0.020 0.035
WIND SPEED CATEGORIES
Boundaries between categories (in m/s) are: 1.54, 3.09, 5.14, 8.23, 10.80
WIND PROFILE EXPONENTS: "Irwin Urban" values (unless overridden by met. file)

AVERAGING TIMES

1 hour
Pitt Town
SOURCE CHARACTERISTICS
STACK SOURCE: 1
X(m) Y (m) Ground Elev. Stack Height Diameter Temperature Speed
302077 6282351 om 5m 0.11m 20C 0.5m/s

No building wake effects.

Emission rates by stability and wind speed,

FINAL_3840_PittTown_RWF.docx
Pitt Town Recycled Water Factory

in Ouv/second:
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wind speeds (m/s): < 1.5 1.5_ 3.1 3.1_5.1 5.1_8.2 8.2_10.8 >10.8
Stability A: 1.63e+01 1.63E+01 1.63E+01 1.63E+01 1.63E+01 1.63E+01
Stability B: 1.63E+01 1.63E+01 1.63E+01 1.63E+01 1.63E+01 1.63E+01
Stability Cc: 1.63E+01 1.63E+01 1.63E+01 1.63E+01 1.63E+01 1.63E+01
Stability D: 2.85e+01 2.85E+01 2.85E+01 2.85E+01 2.85E+01 2.85E+01
Stability E: 2.85E+01 2.85E+01 2.85E+01 2.85E+01 2.85E+01 2.85E+01
Stability F: 2.85E+01 2.85E+01 2.85E+01 2.85E+01 2.85E+01 2.85E+01
No gravitational settling or scavenging.
STACK SOURCE: 2
X(m) Y (m) Ground Elev. Stack Height Diameter Temperature Speed
302077 6282351 Om 5m 0.08m 20C 0.5m/s
No building wake effects.
Emission rates by stability and wind speed, in OuUvV/second:
wind speeds (m/s): < 1.5 1.5_.3.1 3.1_5.1 5.1_8.2 8.2_10.8 >10.8
Stability A: 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00
Stability B: 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00
Stability C: 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00
Stability p: 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01
Stability E: 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01
Stability F: 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01
No gravitational settling or scavenging.
STACK SOURCE: 3
X(m) Y (m) Ground Elev. Stack Height Diameter Temperature Speed
302078 6282351 Om 5m 0.08m 20C 0.5m/s
No building wake effects.
Emission rates by stability and wind speed, in Ouv/second:
wind speeds (m/s): < 1.5 1.5_ 3.1 3.1_5.1 5.1_ 8.2 8.2.10.8 >10.8
Stability A: 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00
Stability B: 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00
Stability C: 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00 8.60E+00
Stability b: 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01
Stability E: 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01
Stability F: 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01 1.51E+01
No gravitational settling or scavenging.
1
Pitt Town
RECEPTOR LOCATIONS
The Cartesian receptor grid has the following x-values (or eastings):
301700.m 301750.m 301800.m 301850.m 301900.m 301950.m 302000.m
302050.m 302100.m 302150.m 302200.m 302250.m 302300.m 302350.m
302400.m 302450.m 302500.m 302550.m 302600.m 302650.m 302700.m
302750.m 302800.m 302850.m 302900.m 302950.m 303000.m 303050.m
303100.m 303150.m 303200.m 303250.m 303300.m 303350.m 303400.m
303450.m 303500.m 303550.m 303600.m 303650.m 303700.m 303750.m
303800.m 303850.m 303900.m 303950.m 304000.m 304050.m 304100.m
304150.m
and these y-values (or northings):
6282100.m 6282150.m 6282200.m 6282250.m 6282300.m 6282350.m 6282400.m
6282450.m 6282500.m 6282550.m 6282600.m 6282650.m 6282700.m 6282750.m
6282800.m 6282850.m 6282900.m 6282950.m 6283000.m 6283050.m 6283100.m
6283150.m 6283200.m 6283250.m 6283300.m 6283350.m 6283400.m 6283450.m
6283500.m 6283550.m 6283600.m 6283650.m 6283700.m 6283750.m 6283800.m
6283850.m 6283900.m 6283950.m 6284000.m 6284050.m 6284100.m 6284150.m
6284200.m 6284250.m 6284300.m 6284350.m 6284400.m 6284450.m 6284500.m
6284550.m
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DISCRETE RECEPTOR LOCATIONS (in metres)

N X
302047
302047
302053
302056
302073
302087
302105
302125
302126
10 302124
11 302125
12 302121
13 302108
14 302082
15 302059
16 302044
17 302045
18 302049
19 302034
20 302035
21 302037
22 302039
23 302045
24 302062
25 302087
26 302106
27 302128
28 302135
29 302139
30 302139
31 302138
32 302129
33 302125
34 302117
35 302105
36 302084
37 302068
38 302044
39 302026
40 302018
41 302013
42 302015
43 302013
44 302016
45 302026
46 302036
47 302064
48 302082
49 302103
50 302124
51 302141
52 302153
53 302154
54 302154
55 302145
56 302137
57 302121
58 302091
59 302071
60 302048
61 302021
62 302009
63 301996
64 301991
65 301991
66 301993
67 302018
68 302031
69 302044
70 302077
71 302121
72 302141
73 302154
74 302173
75 302178
76 302171
77 302170

WoONOOUVTA WNEO
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Y
6282349
6282372
6282388
6282406
6282405
6282405
6282403
6282392
6282378
6282364
6282346
6282333
6282311
6282305
6282311
6282323
6282336
6282303
6282324
6282339
6282366
6282391
6282408
6282419
6282418
6282417
6282408
6282392
6282377
6282361
6282347
6282326
6282310
6282297
6282292
6282288
6282288
6282292
6282300
6282318
6282334
6282354
6282375
6282393
6282412
6282422
6282433
6282433
6282430
6282420
6282411
6282399
6282376
6282360
6282326
6282311
6282278
6282274
6282272
6282272
6282282
6282290
6282310
6282336
6282368
6282390
6282419
6282436
6282447
6282452
6282445
6282436
6282427
6282397
6282385
6282361
6282352

ELEVN
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177

X
302245
302196
302124
302059
301951
301927
301877
301855
301857
301895
301902
301962
302003
302068
302146
302233
302291
302352
302355
302339
302319
302271
302200
302142
302043
301976
301913
301830
301796
301796
301785
301792
301807
301848
301880
301916
301924
301924
301944
301998
302026
302247
302254
302334
302330
302407
302388
302387
302385
302371
301776
301762
301745
301735
301740
301747
302446
302460
302447
302441
302061
302059
302066
302067
302070
302083
302099
302100
302087
302087
302097
302101
302094
302093
302098
302080
302066

Y
6282265
6282204
6282171
6282174
6282187
6282196
6282247
6282311
6282375
6282476
6282504
6282534
6282561
6282561
6282567
6282567
6282512
6282411
6282333
6282249
6282191
6282160
6282136
6282135
6282134
6282133
6282135
6282158
6282196
6282287
6282357
6282411
6282482
6282539
6282570
6282407
6282360
6282300
6282246
6282219
6282216
6282403
6282482
6282555
6282488
6282482
6282349
6282304
6282216
6282156
6282129
6282165
6282241
6282306
6282397
6282455
6282396
6282273
6282214
6282171
6282212
6282333
6282348
6282363
6282381
6282389
6282388
6282376
6282375
6282362
6282363
6282352
6282345
6282334
6282326
6282324
6282329
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HEIGHT
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78
79
80
81
82
83
84
85
86
87
88

90
91
92
93
94
95
96
97
98
99
100

302160
302162
302165
302155
302139
302153
302141
302138
302122
302100
302087
302048
302038
302007
301990
301976
301954
301959
302001
302124
302208
302280
302273

6282330
6282319
6282299
6282287
6282273
6282310
6282298
6282291
6282264
6282261
6282258
6282255
6282257
6282272
6282286
6282301
6282403
6282437
6282490
6282510
6282470
6282411
6282334

OO OO O OO0 OOO0OO0OO0OOOOOOOOOOO0O
[eNeNeooololololoololololoNolololeoNoNoNeNoNo]

[eNolololeeNoNooNooloE=ooo o o o oo o Na]
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178
179
180
181
182
183
184
185
186
187
188

190
191
192
193
194
195
196
197
198
199
200

302074
302080
302080
302072
302078
302075
302088
302102
302106
302106
302191
302206
302218
302214
302179
301916
301971
302096
302161
302182
301765
301746
302193

6282338
6282342
6282357
6282369
6282377
6282390
6282330
6282344
6282374
6282391
6282427
6282378
6282318
6282264
6282336
6282294
6282266
6282223
6282223
6282278
6282569
6282488
6282537

eeooolololololelololollololole o NoNoNoNoNo ol
[eNelololeolooo o ool o oo o o o N o N o N =]

[eNeoleloleoNoNooNoN oo oo Re o ko X Xo o N o N o Na]
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METEOROLOGICAL DATA :

E

Meteorological file from Met MANAGER: CSV to AUSPLUM

Rank

LNV WN R

N
[
WWWWWWWWWWWWWWEADRARDARNMDAADRDARDAADRDARNDARNDRDAGVG

pPeak values for the 100 worst cases

value

.14e-01
.06E-01
.86E-01
.74E-01
.68E-01
.53E-01
.51E-01
.50E-01
.48E-01
.46E-01
.44E-01
.42E-01
.38E-01
.32E-01
.20E-01
.20E-01
.17e-01
.17E-01
.15e-01
.14E-01
.14E-01
.12E-01
.11E-01
.10E-01
.08E-01
.07E-01
.04E-01
.02E-01
.00E-01
.98E-01
.93E-01
.93E-01
.92E-01
.92E-01
.90E-01
.90E-01
.84E-01
.82E-01
.80E-01
.80E-01
.77e-01
.77e-01
.77e-01

Averaging time = 1 hour

Time Recorded
hour,date

03,01/01/07
22,01/09/07
22,13/02/07
24,20/02/07
23,13/02/07
04,13/04/07
23,14/02/07
23,10/03/07
05,15/04/07
05,27/04/07
24,14/03/07
23,22/07/07
05,11/03/07
02,23/01/07
07,07/08/07
02,01/04/07
05,03/03/07
24,01/04/07
07,19/04/07
03,19/02/07
18,26/05/07
03,13/05/07
23,29/08/07
23,17/02/07
07,18/03/07
23,22/06/07
01,15/12/07
05,14/01/07
07,27/05/07
22,28/03/07
01,30/12/07
07,09/05/07
24,30/07/07
22,19/04/07
19,27/05/07
22,27/08/07
22,27/04/07
24,13/03/07
02,11/01/07
17,26/05/07
21,13/03/07
18,19/04/07
02,09/04/07

FINAL_3840_PittTown_RWF.docx
Pitt Town Recycled Water Factory

DBL Property on behalf of Water Factory Company | PAEHolmes Job 3840

Coordinates
(* denotes polar)

(302126, 6282378,
(302035, 6282339,
(302105, 6282403,
(302087, 6282405,
(302125, 6282346,
(302034, 6282324,
(302125, 6282346,
(302145, 6282326,
(302129, 6282326,
(302034, 6282324,
(302129, 6282326,
(302125, 6282346,
(302125, 6282346,
(302126, 6282378,
(302121, 6282333,
(302045, 6282336,
(302129, 6282326,
(302034, 6282324,
(302044, 6282323,
(302139, 6282361,
(302139, 6282361,
(302125, 6282346,
(302106, 6282374,
(302037, 6282366,
(302125, 6282346,
(302121, 6282333,
(302121, 6282333,
(302100, 6282400,
(302087, 6282405,
(302124, 6282364,
(302125, 6282346,
(302124, 6282364,
(302045, 6282336,
(302125, 6282346,
(302125, 6282346,
(302125, 6282346,
(302137, 6282311,
(302125, 6282346,
(302100, 6282376,
(302126, 6282378,
(302125, 6282392,
(302129, 6282326,
(302125, 6282346,

(in odour_units)
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44  3.77e-01
45 3.76E-01
46  3.75e-01
47  3.72e-01
48  3.71e-01
49  3.71e-01
50 3.71E-01
51 3.71E-01
52 3.71e-01
53 3.70e-01
54  3.70eE-01
55 3.70E-01
56  3.65E-01
57  3.65E-01
58  3.65E-01
59  3.64E-01
60  3.64E-01
61  3.63E-01
62 3.63E-01
63 3.61E-01
64  3.60E-01
65 3.59e-01
66  3.55E-01
67  3.54g-01
68  3.53E-01
69  3.52E-01
70  3.51E-01
71 3.51E-01
72 3.50E-01
73 3.48E-01
74 3.47e-01
75 3.47e-01
76  3.46E-01
77  3.46E-01
78  3.45e-01
79  3.44g-01
80  3.43e-01
81  3.43e-01
82 3.43e-01
83 3.43e-01
84  3.43e-01
85 3.42e-01
86  3.41e-01
87  3.41e-01
88  3.40e-01
89  3.39e-01
90  3.39e-01
91 3.38e-01
92 3.37e-01
93 3.37e-01
94  3.37e-01
95 3.37e-01
96 3.37e-01
97  3.36E-01
98  3.36E-01
99  3.35e-01
100 3.35E-01

03,20/01/07
22,14/05/07
02,30/10/07
22,14/02/07
17,08/07/07
24,14/01/07
24,13/02/07
24,27/08/07
23,14/03/07
02,02/04/07
06,13/09/07
08,13/09/07
23,03/02/07
21,27/04/07
20,30/11/07
04,24/03/07
18,27/04/07
23,14/05/07
22,16/04/07
01,15/05/07
03,04/04/07
05,12/01/07
04,12/04/07
23,12/11/07
23,10/05/07
17,27/05/07
03,23/04/07
03,21/12/07
08,12/04/07
23,20/01/07
19,10/05/07
24,05/02/07
04,11/01/07
05,05/06/07
06,21/04/07
24,03/01/07
24,13/06/07
08,03/06/07
21,26/08/07
22,09/03/07
19,01/06/07
24,14/02/07
01,23/03/07
08,22/04/07
05,03/04/07
06,30/01/07
22,10/03/07
01,01/12/07
24,20/09/07
23,13/04/07
01,06/02/07
24,30/01/07
02,20/01/07
05,07/12/07
21,21/07/07
01,19/02/07
23,13/03/07

FINAL_3840_PittTown_RWF.docx
Pitt Town Recycled Water Factory
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(302106,
(302126,
(302125,
(302039,
(302124,
(302124,
(302138,
(302044,
(302129,
(302035,
(302099,
(302099,
(302087,
(302121,
(301990,
(302125,
(302108,
(302124,
(302121,
(302045,
(302125,
(302121,
(302099,
(302087,
(302105,
(302138,
(302124,
(302121,
(302097,
(302125,
(302106,
(302100,
(302121,
(302121,
(302121,
(302125,
(302139,
(302125,
(302125,
(302125,
(302129,
(302137,
(302121,
(302093,
(302121,
(302121,
(302121,
(301990,
(302125,
(302125,
(302100,
(302124,
(302106,
(302139,
(302126,
(302124,
(302145,

6282391,
6282378,
6282346,
6282391,
6282364,
6282364,
6282347,
6282323,
6282326,
6282339,
6282388,
6282388,
6282405,
6282333,
6282286,
6282346,
6282311,
6282364,
6282333,
6282336,
6282392,
6282333,
6282388,
6282405,
6282403,
6282347,
6282364,
6282333,
6282363,
6282392,
6282391,
6282400,
6282333,
6282333,
6282333,
6282392,
6282361,
6282346,
6282346,
6282346,
6282326,
6282311,
6282333,
6282334,
6282333,
6282333,
6282333,
6282286,
6282346,
6282346,
6282376,
6282364,
6282391,
6282361,
6282378,
6282364,
6282326,
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Pitt Town

Concentration or deposition

Emission rate units

Concentration units

Units conversion factor

Constant background concentration

Terrain effects

Smooth stability class changes?

Other stability class adjustments ("urban modes™)
Ignore building wake effects?

Decay coefficient (unless overridden by met. file)
Anemometer height

Roughness height at the wind vane site

Averaging time for sigma-theta values

DISPERSION CURVES
Horizontal dispersion curves for sources
Vertical dispersion curves for sources
Horizontal dispersion curves for sources >100m high
Vertical dispersion curves for sources >100m high
Enhance horizontal plume spreads for buoyancy?
Enhance vertical plume spreads for buoyancy?
Adjust horizontal P-G formulae for roughness height?
Adjust vertical P-G formulae for roughness height?
Roughness height
Adjustment for wind directional shear

<100m high
<100m high

PLUME RISE OPTIONS
Gradual plume rise?
Stack-tip downwash included?
Building downwash algorithm:
Entrainment coeff. for neutral & stable lapse rates
Partial penetration of elevated inversions?
Disregard temp. gradients in the hourly met. file?

and in the absence of boundary-layer potential tempe
given by the hourly met. file, a value from the foll
(in K/m) is used:

d hames

Concentration

ouv/second

Oodour_units

1.00E+00
0.00E+00

None

No

None

Yes

0.000

10 m

0.300 m

60 min.

Sigma-theta
pPasquill-Gifford
Briggs Rural
Briggs Rural

Yes

Yes

Yes

Yes

0.100m

None

Yes

Yes

PRIME method.
0.60,0.60

No

No

rature gradients
owing table

wind Speed Stability Class
Category A B C D E F
1 0.000 0.000 0.000 0.000 0.020 0.035
2 0.000 0.000 0.000 0.000 0.020 0.035
3 0.000 0.000 0.000 0.000 0.020 0.035
4 0.000 0.000 0.000 0.000 0.020 0.035
5 0.000 0.000 0.000 0.000 0.020 0.035
6 0.000 0.000 0.000 0.000 0.020 0.035
WIND SPEED CATEGORIES
Boundaries between categories (in m/s) are: 1.54, 3.09, 5.14, 8.23, 10.80
WIND PROFILE EXPONENTS: "Irwin Urban" values (unless overridden by met. file)

AVERAGING TIMES

1 hour
Pitt Town
SOURCE CHARACTERISTICS
STACK SOURCE: 1
X(m) Y (m) Ground Elev. Stack Height Diameter Temperature Speed
302077 6282351 om 5m 0.11m 20C 0.5m/s

No building wake effects.

Emission rates by stability and wind speed,

FINAL_3840_PittTown_RWF.docx
Pitt Town Recycled Water Factory

in Ouv/second:
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wind speeds (m/s): < 1.5 1.5_ 3.1 3.1_5.1 5.1_8.2 8.2.10.8 >10.8
Stability A: 8.13e+01 8.13e+01 8.13E+01 8.13e+01 8.13E+01 8.13E+01
Stability B: 8.13e+01 8.13E+01 8.13E+01 8.13E+01 8.13E+01 8.13E+01
Stability Cc: 8.13e+01 8.13e+01 8.13E+01 8.13e+01 8.13e+01 8.13E+01
Stability D: 1.42E+02 1.42E+02 1.42E+02 1.42E+02 1.42E+02 1.42E+02
Stability E: 1.42E+02 1.42E+02 1.42E+02 1.42E+02 1.42E+02 1.42E+02
Stability F: 1.42E+02 1.42E+02 1.42E+02 1.42E+02 1.42E+02 1.42E+02
No gravitational settling or scavenging.
STACK SOURCE: 2
X(m) Y (m) Ground Elev. Stack Height Diameter Temperature Speed
302077 6282351 Om 5m 0.08m 20C 0.5m/s
No building wake effects.
Emission rates by stability and wind speed, in OuUvV/second:
wind speeds (m/s): < 1.5 1.5_.3.1 3.1_5.1 5.1_8.2 8.2_10.8 >10.8
Stability A: 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01
Stability B: 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01
Stability Cc: 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01
Stability D: 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01
Stability E: 7.53E+01 7.53e+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01
Stability F: 7.53E+01 7.53e+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01
No gravitational settling or scavenging.
STACK SOURCE: 3
X(m) Y (m) Ground Elev. Stack Height Diameter Temperature Speed
302078 6282351 Om 5m 0.08m 20C 0.5m/s
No building wake effects.
Emission rates by stability and wind speed, in Ouv/second:
wind speeds (m/s): < 1.5 1.5_ 3.1 3.1_5.1 5.1_ 8.2 8.2.10.8 >10.8
Stability A: 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01
Stability B: 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01
Stability C: 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01 4.30E+01
Stability D: 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01
Stability E: 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01
Stability F: 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01 7.53E+01
No gravitational settling or scavenging.
1
Pitt Town
RECEPTOR LOCATIONS
The Cartesian receptor grid has the following x-values (or eastings):
301700.m 301750.m 301800.m 301850.m 301900.m 301950.m 302000.m
302050.m 302100.m 302150.m 302200.m 302250.m 302300.m 302350.m
302400.m 302450.m 302500.m 302550.m 302600.m 302650.m 302700.m
302750.m 302800.m 302850.m 302900.m 302950.m 303000.m 303050.m
303100.m 303150.m 303200.m 303250.m 303300.m 303350.m 303400.m
303450.m 303500.m 303550.m 303600.m 303650.m 303700.m 303750.m
303800.m 303850.m 303900.m 303950.m 304000.m 304050.m 304100.m
304150.m
and these y-values (or northings):
6282100.m 6282150.m 6282200.m 6282250.m 6282300.m 6282350.m 6282400.m
6282450.m 6282500.m 6282550.m 6282600.m 6282650.m 6282700.m 6282750.m
6282800.m 6282850.m 6282900.m 6282950.m 6283000.m 6283050.m 6283100.m
6283150.m 6283200.m 6283250.m 6283300.m 6283350.m 6283400.m 6283450.m
6283500.m 6283550.m 6283600.m 6283650.m 6283700.m 6283750.m 6283800.m
6283850.m 6283900.m 6283950.m 6284000.m 6284050.m 6284100.m 6284150.m
6284200.m 6284250.m 6284300.m 6284350.m 6284400.m 6284450.m 6284500.m
6284550.m

FINAL_3840_PittTown_RWF.docx
Pitt Town Recycled Water Factory
DBL Property on behalf of Water Factory Company | PAEHolmes Job 3840
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DISCRETE RECEPTOR LOCATIONS (in metres)

N X
302047
302047
302053
302056
302073
302087
302105
302125
302126
10 302124
11 302125
12 302121
13 302108
14 302082
15 302059
16 302044
17 302045
18 302049
19 302034
20 302035
21 302037
22 302039
23 302045
24 302062
25 302087
26 302106
27 302128
28 302135
29 302139
30 302139
31 302138
32 302129
33 302125
34 302117
35 302105
36 302084
37 302068
38 302044
39 302026
40 302018
41 302013
42 302015
43 302013
44 302016
45 302026
46 302036
47 302064
48 302082
49 302103
50 302124
51 302141
52 302153
53 302154
54 302154
55 302145
56 302137
57 302121
58 302091
59 302071
60 302048
61 302021
62 302009
63 301996
64 301991
65 301991
66 301993
67 302018
68 302031
69 302044
70 302077
71 302121
72 302141
73 302154
74 302173
75 302178
76 302171
77 302170

OoONOOUVTA WNEO
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Y
6282349
6282372
6282388
6282406
6282405
6282405
6282403
6282392
6282378
6282364
6282346
6282333
6282311
6282305
6282311
6282323
6282336
6282303
6282324
6282339
6282366
6282391
6282408
6282419
6282418
6282417
6282408
6282392
6282377
6282361
6282347
6282326
6282310
6282297
6282292
6282288
6282288
6282292
6282300
6282318
6282334
6282354
6282375
6282393
6282412
6282422
6282433
6282433
6282430
6282420
6282411
6282399
6282376
6282360
6282326
6282311
6282278
6282274
6282272
6282272
6282282
6282290
6282310
6282336
6282368
6282390
6282419
6282436
6282447
6282452
6282445
6282436
6282427
6282397
6282385
6282361
6282352

ELEVN
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HEIGHT
.0

0
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No.

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

177

X
302245
302196
302124
302059
301951
301927
301877
301855
301857
301895
301902
301962
302003
302068
302146
302233
302291
302352
302355
302339
302319
302271
302200
302142
302043
301976
301913
301830
301796
301796
301785
301792
301807
301848
301880
301916
301924
301924
301944
301998
302026
302247
302254
302334
302330
302407
302388
302387
302385
302371
301776
301762
301745
301735
301740
301747
302446
302460
302447
302441
302061
302059
302066
302067
302070
302083
302099
302100
302087
302087
302097
302101
302094
302093
302098
302080
302066

Y
6282265
6282204
6282171
6282174
6282187
6282196
6282247
6282311
6282375
6282476
6282504
6282534
6282561
6282561
6282567
6282567
6282512
6282411
6282333
6282249
6282191
6282160
6282136
6282135
6282134
6282133
6282135
6282158
6282196
6282287
6282357
6282411
6282482
6282539
6282570
6282407
6282360
6282300
6282246
6282219
6282216
6282403
6282482
6282555
6282488
6282482
6282349
6282304
6282216
6282156
6282129
6282165
6282241
6282306
6282397
6282455
6282396
6282273
6282214
6282171
6282212
6282333
6282348
6282363
6282381
6282389
6282388
6282376
6282375
6282362
6282363
6282352
6282345
6282334
6282326
6282324
6282329

ELEVN
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78
79
80
81
82
83
84
85
86
87
88

90
91
92
93
94
95
96
97
98
99
100

302160
302162
302165
302155
302139
302153
302141
302138
302122
302100
302087
302048
302038
302007
301990
301976
301954
301959
302001
302124
302208
302280
302273

6282330
6282319
6282299
6282287
6282273
6282310
6282298
6282291
6282264
6282261
6282258
6282255
6282257
6282272
6282286
6282301
6282403
6282437
6282490
6282510
6282470
6282411
6282334
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178
179
180
181
182
183
184
185
186
187
188

190
191
192
193
194
195
196
197
198
199
200

302074
302080
302080
302072
302078
302075
302088
302102
302106
302106
302191
302206
302218
302214
302179
301916
301971
302096
302161
302182
301765
301746
302193

6282338
6282342
6282357
6282369
6282377
6282390
6282330
6282344
6282374
6282391
6282427
6282378
6282318
6282264
6282336
6282294
6282266
6282223
6282223
6282278
6282569
6282488
6282537
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METEOROLOGICAL DATA :

E

Meteorological file from Met MANAGER: CSV to AUSPLUM

Rank

LNV WN R

N
w
RFREPRERRRPRREPRERERRPRREPERERREBNNNNNNNNNNNNNNNNNNNNNNNNNNRNNN

pPeak values for the 100 worst cases

value

.57E+00
.52E+00
.42E+00
.37E+00
.34E+00
.26E+00
.25E+00
. 24E+00
.23E+00
.22E+00
.21E+00
.20E+00
.19e+00
.16E+00
.10E+00
.09E+00
.08E+00
.08E+00
.07E+00
.07E+00
.07E+00
.05E+00
.05E+00
.05E+00
.04E+00
.03E+00
.02E+00
.01E+00
.00E+00
.98E+00
.96E+00
.96E+00
.96E+00
.96E+00
.95E+00
.94E+00
.92E+00
.91E+00
.90E+00
.90E+00
.88E+00
.88E+00
.88E+00

Averaging time = 1 hour

Time Recorded
hour,date

03,01/01/07
22,01/09/07
22,13/02/07
24,20/02/07
23,13/02/07
04,13/04/07
23,14/02/07
23,10/03/07
05,15/04/07
05,27/04/07
24,14/03/07
23,22/07/07
05,11/03/07
02,23/01/07
07,07/08/07
02,01/04/07
05,03/03/07
24,01/04/07
07,19/04/07
03,19/02/07
18,26/05/07
03,13/05/07
23,29/08/07
23,17/02/07
07,18/03/07
23,22/06/07
01,15/12/07
05,14/01/07
07,27/05/07
22,28/03/07
01,30/12/07
07,09/05/07
24,30/07/07
22,19/04/07
19,27/05/07
22,27/08/07
22,27/04/07
24,13/03/07
02,11/01/07
17,26/05/07
21,13/03/07
18,19/04/07
02,09/04/07

FINAL_3840_PittTown_RWF.docx
Pitt Town Recycled Water Factory

DBL Property on behalf of Water Factory Company | PAEHolmes Job 3840

Coordinates
(* denotes polar)

(302126, 6282378,
(302035, 6282339,
(302105, 6282403,
(302087, 6282405,
(302125, 6282346,
(302034, 6282324,
(302125, 6282346,
(302145, 6282326,
(302129, 6282326,
(302034, 6282324,
(302129, 6282326,
(302125, 6282346,
(302125, 6282346,
(302126, 6282378,
(302121, 6282333,
(302045, 6282336,
(302129, 6282326,
(302034, 6282324,
(302044, 6282323,
(302139, 6282361,
(302139, 6282361,
(302125, 6282346,
(302106, 6282374,
(302037, 6282366,
(302125, 6282346,
(302121, 6282333,
(302121, 6282333,
(302100, 6282400,
(302087, 6282405,
(302124, 6282364,
(302125, 6282346,
(302124, 6282364,
(302045, 6282336,
(302125, 6282346,
(302125, 6282346,
(302125, 6282346,
(302137, 6282311,
(302125, 6282346,
(302100, 6282376,
(302126, 6282378,
(302125, 6282392,
(302129, 6282326,
(302125, 6282346,

(in odour_units)
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(=}
-

d hames



44  1.88E+00
45 1.88E+00
46  1.87E+00
47  1.85E+00
48  1.85E+00
49  1.85E+00
50 1.85E+00
51  1.85E+00
52 1.85E+00
53 1.85E+00
54  1.85E+00
55 1.85E+00
56  1.82E+00
57  1.82E+00
58  1.82E+00
59  1.82E+00
60  1.82E+00
61  1.81E+00
62 1.81E+00
63 1.80E+00
64  1.80E+00
65 1.79e+00
66  1.77eE+00
67  1.77eE+00
68  1.76E+00
69  1.76E+00
70  1.75e+00
71 1.75e+00
72 1.75E+00
73 1.74E+00
74 1.73e+00
75 1.73E+00
76  1.73e+00
77  1.73e+00
78  1.72e+00
79  1.72e+00
80  1.71E+00
81  1.71E+00
82 1.71E+00
83 1.71E+00
84  1.71E+00
85 1.71eE+00
86  1.70E+00
87  1.70E+00
88  1.70E+00
89  1.69E+00
90  1.69E+00
91  1.69e+00
92 1.68E+00
93 1.68E+00
94  1.68E+00
95 1.68E+00
96  1.68E+00
97  1.68E+00
98  1.68E+00
99  1.67E+00
100 1.67E+00

03,20/01/07
22,14/05/07
02,30/10/07
22,14/02/07
17,08/07/07
24,14/01/07
24,13/02/07
23,14/03/07
24,27/08/07
02,02/04/07
06,13/09/07
08,13/09/07
23,03/02/07
21,27/04/07
20,30/11/07
04,24/03/07
18,27/04/07
23,14/05/07
22,16/04/07
01,15/05/07
03,04/04/07
05,12/01/07
04,12/04/07
23,12/11/07
23,10/05/07
17,27/05/07
03,23/04/07
03,21/12/07
08,12/04/07
23,20/01/07
19,10/05/07
24,05/02/07
04,11/01/07
05,05/06/07
06,21/04/07
24,03/01/07
24,13/06/07
08,03/06/07
21,26/08/07
22,09/03/07
19,01/06/07
24,14/02/07
01,23/03/07
08,22/04/07
05,03/04/07
06,30/01/07
22,10/03/07
01,01/12/07
24,20/09/07
23,13/04/07
01,06/02/07
24,30/01/07
02,20/01/07
05,07/12/07
21,21/07/07
01,19/02/07
23,13/03/07

FINAL_3840_PittTown_RWF.docx
Pitt Town Recycled Water Factory

DBL Property on behalf of Water Factory Company | PAEHolmes Job 3840

(302106,
(302126,
(302125,
(302039,
(302124,
(302124,
(302138,
(302129,
(302044,
(302035,
(302099,
(302099,
(302087,
(302121,
(301990,
(302125,
(302108,
(302124,
(302121,
(302045,
(302125,
(302121,
(302099,
(302087,
(302105,
(302138,
(302124,
(302121,
(302097,
(302125,
(302106,
(302100,
(302121,
(302121,
(302121,
(302125,
(302139,
(302125,
(302125,
(302125,
(302129,
(302137,
(302121,
(302093,
(302121,
(302121,
(302121,
(301990,
(302125,
(302125,
(302100,
(302124,
(302106,
(302139,
(302126,
(302124,
(302145,

6282391,
6282378,
6282346,
6282391,
6282364,
6282364,
6282347,
6282326,
6282323,
6282339,
6282388,
6282388,
6282405,
6282333,
6282286,
6282346,
6282311,
6282364,
6282333,
6282336,
6282392,
6282333,
6282388,
6282405,
6282403,
6282347,
6282364,
6282333,
6282363,
6282392,
6282391,
6282400,
6282333,
6282333,
6282333,
6282392,
6282361,
6282346,
6282346,
6282346,
6282326,
6282311,
6282333,
6282334,
6282333,
6282333,
6282333,
6282286,
6282346,
6282346,
6282376,
6282364,
6282391,
6282361,
6282378,
6282364,
6282326,
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SECTION K

Architectural Drawings
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SECTION K

Landscape Drawings



Site Image Landscape Architects

Document Transmittal

DOCUMENT TRANSMITTAL / DRAWING REGISTER

PROJECT: PITT TOWN WATER FACTORY

NUMBER: SS10-2159

Page No.: 1 of1

SITE IMAGE

—
Landscape Architects

DATE OF ISSUE DAY| 19 ' 30 | 01
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YEAR| 10 10 10
DOCUMENT NAME DWG NO. ISSUE
LANDSCAPE CONCEPT PLAN 1011 A B [
COLOUR LANDSCAPE CONCEPT PLAN 102 A B
PLANTING PALETTE IMAGES 103 A
DISTRIBUTION ATTENTION NUMBER OF COPIES
DBL PROPERTY PTY LTD B. SEAGE 1 1 1
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MORRISON DESIGN PARTNERSHIP V. CHIN 1
REASON FOR ISSUE PRELIMINARY [ X X X
FOR INFORMATION
FOR COMMENT
APPROVAL
DA APPROVAL
SECTION 96 APPROVAL
CC APPROVAL
TENDER
CONSTRUCTION
DOCUMENT FORMAT B&W PRINTS
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ELECTRONIC FILE (PDF) | X X X
ELECTRONIC FILE (DWG)
ISSUED BY MAIL
COURIER
COLLECTED
HAND
FAX
EMAIL] X X X
FTP
||SSUER SITE IMAGE STAFF MEMBER| RS | GO | GO
DISCLAIMER: The recipients of data shall be responsible for their own virus protection. Site Image Pty Ltd and/or Site Image (NSW) Pty Ltd shall not be held

responsible for any liability arising from the use of data transferred, of omissions or incorrect information contained therein or arising out of the use
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