DESAL PLANT EPBC REFERRAL (Sydney Water 2005)

	Issue
	Mitigation

	Have not decided on construction methodology or route as part of the referral
	Referral assesses indicative options, will be finalised after liaison with successful contractor – AFTER APPROVAL

	Location of connection/shaft sites
	Determined as part of detailed design – AFTER APPROVAL

	Entrapment of fauna in intake structure
	Will be designed to MINIMISE impacts

	Delivery pipeline more than 1.2 km from Ramsar site
	No impact

	Desal plant located 250 m from Ramsar site (at closest point)
	No impact

	EPBC species could be located in the vicinity of the delivery infrastructure routes
	Sites and routes will be located to avoid any direct or indirect impacts on threatened spp, communities or habitat – AFTER APPROVAL

	Offsite impacts on conservation areas
	Construction site management will prevent these

	Impacts on offshore species (e.g. albatrosses, petrels, shearwaters, migrating mammals)
	Not considered as not likely to be affected; Commonwealth marine areas not affected

	Impact on Great Sand Plover at Kyeemagh
	Will be significantly affected – no mitigation suggested

	Dilution and dispersion of saline discharge
	Modelling indicates low impacts within 50-75 m of outlet, insignificant outside that; will MONITOR once plant is operational; TOXICITY TESTING of local species at pilot testing stage (pre-design) – AFTER APPROVAL.

	Discharge of chemicals (e.g. cleaning agents, coagulants, flocculants)
	Design and location of outlet would minimise bioaccumulation because outlet would be in rocky reef habitat.  Sydney Water is working with DECC to “reconcile” water quality criteria with ANZECC guidelines.

	Seasonal (spring) roosting colony for Grey-headed Flying-Fox in western part of the site (several thousand individuals)
	Unlikely to be any significant impacts

	Impact on Green & Golden Bell Frog
	Tadpoles recorded from 1993-6; no frogs detected 2002-4

	Impact on Eastern Bristlebird
	Unlikely to occur

	Impact on Swift Parrot, Regent Honeyeater
	Unlikely to provide important feeding habitat

	Impact on Nankeen Kestrel
	Unlikely to be dependent on site for survival

	Impact on Great Knot, Little Tern, Superb Fruit-Dove
	PRELIMINARY assessments indicated no significant impact

	Impact on marine turtles, marine mammals plus whale sharks
	Unlikely to be significant

	Impacts on disturbance to migratory species
	Measures will be undertaken to LIMIT indirect impacts of noise, light and downstream effects; migratory species affected by noise will temporarily avoid the area

	Impact on Commonwealth marine areas
	None, these extend from 3-200 nautical miles offshore

	Impact of dredging to lay pipeline resulting in increased tubidity, disturbance of contaminated sediments or dispersal of noxious weeds
	STRINGENT MANAGEMENT MEASURES (erosion, sedimentation and turbidity controlled in accordance with industry standard) will be used to protect Ramsar wetland

	Impacts of construction of inlet and outlet if cetaceans approach
	AS PRACTICABLY AS POSSIBLE, stop or scale down operations works. 

	Assumptions on which marine ecological impacts are assessed.
	No blasting.  Increase in salinity would be in the order of 1 ppt in the vicinity of the Near Field (50-75 m).  No chemicals discharged at toxic levels.


PLANNING FOR DESALINATION:  MARINE ECOLOGICAL ASSESSMENT (Ecology Lab 2005) – Assessment of preferred route Silver Beach to Kyeemagh

	Issue/impact
	Mitigation

	Impacts on 4500 m2 seagrass near Silver Beach
	Proposed pipeline would pass through fragmented seagrass (due to increased wave energy from dredging at mouth of Botany Bay, loss of sea urchin grazing, construction of oil refinery wharf and cooling water pipeline and groyne construction); seagrass very sparse to patchy but healthy with little epiphytic growth; identified an alternative route where only 1800 m2 affected

	Impact of proposed pipeline on spread of Caulerpa taxifolia (230 m2)
	Caulerpa present along most of the proposed route though at lower densities than seagrass; proposal could enhance the spread of the weed but considering that it is already widespread in the area, effect likely to be small

	Direct disturbance to more than 13.74 ha of Botany Bay
	Not as many impacts as dredging because sediment removed only temporarily, much of the route comprises sand and pipe would settle into substratum.

	Indirect impacts on remaining large seagrass bed to the west
	None provided the burial of the pipeline is managed appropriately

	The potential of sheet piling to affect wave energy
	IF NOT CAREFULLY MANAGED, has the potential to cause erosion of shoreline and seabed, including seagrass habitat 

	Disturbance of benthic invertebrates and fish associated with seagrasses
	Only a small proportion of habitat associated with Silver Beach; could avoid area and recolonise afterwards

	Impacts on species listed on schedules of the EPBC Act
	Temporary disturbance during construction but negligible effects during ongoing operation; recommend preparation of a management plan during construction

	Minimising impacts to seagrass
	Find optimal route for pipeline; use of sheet piling with turbidity screens at ends of each segment; timing to minimise disturbance; development of environmental management measures; establish a program of seagrass restoration; development of management measures for marine mammals; assessment of management of impacts to ghost pipefishes, pipefishes and seahorses associated with seagrass.

	Impingement of biota on screens near inlet
	Minimised through screen design, regular cleaning; need more information about planktonic community first

	Entrainment of biota (transport of organisms through to pre-treatment, 100% mortality assumed)
	Data available are for deep ocean outfalls; statistically greater numbers of larval fish taxa and abundance are found at mid-water depths (i.e. 20 m) corresponding to the depth of the inlet

	Sustainability of removing larval and adult fish and invertebrates from the ecosystem
	Approx. 1.8 million larvae could be entrained per day (i.e. 2% of the total population (Southern Sydney Region), 13% of the population in similar habitat near Kurnell Peninsula, and 56% of similar habitat 500 m north and south of the outlet); localised effects on plankton (especially cumulative impacts) but no regional effects expected; SUSTAINABILITY UNKNOWN

	Increased temperatures around the outlet
	In the order of 1-2%, could attract biota preferring warmer conditions (only data available are for power stations)

	Increased salinity associated with outlet
	Little information available; unknown effects on non-mobile fauna & small benthic invertebrates; fish could swim away

	Impact of increased salinity on fan corals, sponges, stalked and sessile ascidians, anemones and attached algae
	UNKNOWN

	Effect of zone of increases salinity in vicinity of outlet
	Loss of habitat for species unable to withstand increased salinity; detailed information on tolerances of common species to hypersalinity is limited.

	Effect of chlorine, sulphuric acid, ferric chloride, polyelectrolyte and either citric acid or sulphamic acid
	No studies undertaken in this area UNKNOWN; report assumes they will be neutralised or discharged in very low concentrations

	Effect of discharge of naturally occurring elements or compounds in concentrations well above those occurring in ambient seawater
	UNKNOWN

	Effect of inlet/outlet construction on reef habitat comprising kelp, red and brown algae, sponges and ascidians
	UNKNOWN

	Impact on Eastern Blue Devil Fish observed at outlet site
	Would be able to swim away

	Impact on abundant and diverse protected fish and commercial fish near inlet/outlet sites
	Would be able to swim away

	Impact of impingement and entrainment on threatened fish species
	Small threatened and protected species (and juveniles) and their food could be drawn into the plant or caught on the screen or affected indirectly by the saline discharge

	Effects on protected species Estuary Cod, Elegant Wrasse, Eastern Blue Devil Fish, Weedy Seadragon, Ballina Angelfish
	Will be able to swim away to other similar habitat

	Types and numbers of biota lost to impingement and entrainment
	UNKNOWN

	Changes in the abundance of plankton that might be expected
	UNKNOWN

	Type of screen that would minimise mortality of organisms
	UNKNOWN

	Occurrence of larvae of protected species potentially lost to entrainment
	UNKNOWN

	Impact on local populations of weedy seadragons which are likely to occur in kelp habitat near inlet/outlet
	UNKNOWN; difficult to survey

	Effects for discharge of desalination plants on benthic or planktonic communities
	Monitor for toxicity using seawater concentrate surrogates on local species

	
	


DESALINATION PLANT TERRESTRIAL ECOLOGY ASSESSMENT (GHD 2005)

	Issue/impact
	Mitigation

	Impact assessment based on literature review, database search and site assessment
	Final footprint of plant and associated infrastructure will be decided during detailed design phase

	Major earthworks are currently ongoing on the site and current disturbance within the Conservation Area include felled trees and sedimentation from adjacent disturbed areas
	The Conservation Area is already being trashed by ongoing development.

	Kyeemagh to Marrickville trenched pipeline– Grey Mangroves, Green & Golden Bell Frog and Wallum Froglet (on or near Kogarah Golf Course), Grey-headed Flying-Fox
	Limited removal of vegetation including mown areas and landscape trees.  Along Cooks River, could cause indirect impacts to mangroves mudflats through erosion and sedimentation – could be adequately managed.  DETAILED ASSESSMENT WHEN ROUTE IS FINALISED.

	Kyeemagh to Allawah - Green & Golden Bell Frog and Wallum Froglet (on or near Kogarah Golf Course), Grey-headed Flying-Fox
	Limited removal of vegetation including mown areas and landscape trees.  DETAILED ASSESSMENT WHEN ROUTE IS FINALISED

	Tunnel from Kyeemagh to Wilkins Public School – Grey Mangroves, possible Grey-headed Flying-Foxes
	Limited removal of vegetation including mown areas and landscape trees.  Along Cooks River, could cause indirect impacts to mangroves mudflats through erosion and sedimentation – could be adequately managed.  DETAILED ASSESSMENT WHEN ROUTE IS FINALISED

	Tunnel from Kyeemagh to Ashfield – mangroves, wading birds, possible Grey-headed Flying-Foxes
	Limited removal of vegetation including mown areas and landscape trees.  Along Cooks River, could cause indirect impacts to mangroves mudflats through erosion and sedimentation – could be adequately managed.  DETAILED ASSESSMENT WHEN ROUTE IS FINALISED

	Kurnell to Caringbah trenched pipeline would follow road reserve along Captain Cook Drive and Taren Point Road– adjacent to Towra Point Aquatic Reserve and Ramsar wetland, 3 EECs, saltmarsh, mangroves,
	Road reserve forms an important buffer protecting Ramsar wetlands from current development.  Some of this vegetation has been mapped as EECs by DEC.  Although considered to be degraded edge habitats, COULD BE SIGNIFICANTLY AFFECTED BY SEDIMENTATION AND EROSION.  APPROPRIATE MANAGEMENT MEASURES AND RESTORATION TO ORIGINAL CONDITION.  MORE DETAILED ASSESSMENT SHOULD BE UNDERTAKEN WHEN ROUTE FINALISED, ESPECIALLY ALONG COOKS RIVER.

	Desal plant would result in the direct removal of 0.8 ha of EECs (3).  Remaining vegetation will be managed as part of the Conservation Area (determined as part of previous DA applications for the development of Lots 101 and 102).
	No mitigation.  Conservation Area will be managed and rehabilitated in accordance with “best practice guidelines”.  Conservation area has not been determined as part of the present project (double dipping).  No attempt has been made to connect it to Botany Bay NP or to reserve land along Quibray Bay.

	Hydrological changes due to increase in hard surfaces may alter natural hydrological regimes and groundwater recharge – may affect groundwater dependent communities
	RECOMMEND GROUNDWATER MONITORING PROGRAM.

	Impact of erosion and sedimentation on Towra Point Ramsar wetland
	Appropriate stormwater management and chemical/fuel management systems; recommend trapping or filtering runoff

	Edge effects
	Recommend control of weeds at the site.  RECOMMEND WEED MONITORING PROGRAM.

	Isolation
	It is already isolated

	Increased noise
	May affect important roost of Grey-headed Flying-Fox; females have been known to spontaneously abort during late pregnancy as a result of disturbance and noise.  NO MITIGATION RECOMMENDED.  GREY-HEADED FLYING-FOX MANAGEMENT STRATEGY.

	Increased light
	Effects unknown.  May attract some species.  NO MITIGATION RECOMMENDED.

	Increased dust during construction.
	May smother plants.  May be washed into streams and cause increased turbidity.  NO MITIGATION RECOMMENDED.

	
	


