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APPENDIX 4.2.1

Kooragang Industrial Water Scheme - Process Flow Diagram
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http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Utilities/Air%20Conditioning%20OM%20Manual%20-%20Education%20Annex.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Utilities/Daikin%20Air%20conditioner.pdf



http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Utilities/Kelvinator%20Heat%20Pump%20Hot%20Water%20System.pdf
http://hta.hunterwater.com.au/Kooragang%20Island/5.%20Commissioning/8.3%20Final%20ISD%20Template/Vendor%20Manuals/Utilities/Gantry%20Crane%20-Main%20Building%20IOM.pdf












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Examination of historical photographs from 1954 and 1975 indicate that the mangroves have
established on pre-existing sediment, not imported fill. Hence, it is considered highly likely that
trenching along the track west of Tourle Street bridge will encounter ASS for the entire 800 m section.
This is supported by geotechnical investigations reported by Douglas Partners (2012).

Douglas Partners have included an Acid Sulfate Soil Management Procedure in their report on
geotechnical investigations undertaken along the revised PWS pipeline alignment (Douglas Partners
2012). The Procedure has been extracted from the report and included as Appendix E to this Addendum
REF.

Newcastle 10 WWPS is not located in an area mapped as having ASS risk, however Wallsend Stormflow
WWPS is located within an area mapped as high risk ASS. The risk of ASS at Wallsend Stormflow WWPS
was assessed in the SKM REF (2010).

5.3.3 Contaminated land

Due to past industrial development, some areas around the Hunter River have a legacy of contaminated
soils and groundwater. Also some shoreline areas along the Hunter River have been reclaimed and in
some cases the fill used for reclamation has been contaminated (SKM 2010). The proposed PWS pipeline
traverses areas that have been predominantly reclaimed from the Hunter River estuary, often with fill of
unknown characteristics.

Newcastle 10 WWPS and Wallsend Stormflow WWPS are not within areas known or expected to have
potential for contaminated land.

Contamination investigation of the PWS pipeline, including sampling and testing of soil undertaken by
Douglas Partners in October 2012 to assess the presence, extent, and implications of potential site
contamination, found contaminant levels were generally within the health based criteria for commercial
/ industrial land use and NSW EPA sensitive land use criteria for TRH and BTEX, for the majority of
samples tested (Douglas Partners 2012). Exceptions comprised excess levels of Manganese and
Benzo(a)pyrene (B(a)P) detected in a sample taken from the Steel River Industrial Estate at 1.0 m depth
(ibid).

A search of OEH’s Contaminated Sites Register revealed record of notices for the following
contaminated sites within the study area:

e Steel River Industrial Estate
e BHP Kooragang
e Orica— Kooragang Island

Each of these sites is discussed below.

Steel River Industrial Estate

The site of the Steel River Industrial Estate was used by BHP over a period of 80 years as a disposal area
for slag produced during the steel-making process. The site is essentially an area of reclaimed land, with
slag being used as fill material. Slag is essentially an inert waste material, however, small quantities of
other wastes (including spent acid from pickling operations, waste tar, old bricks, ashes, shale, dolomite,
coal washing sludges and coarse reject) were co-disposed with the slag resulting in some materials being
contaminated with polycyclic aromatic hydrocarbons (PAHs) and tar (Woodward-Clyde 1997; JBA Urban
Planning 2009).

As shown in Figure 5-1, the Hunter River boundary of Steel River Industrial Estate has been declared as a
remediation site under Section 21 of the CLM Act. The EPA has found that the groundwater is
contaminated with the following substances ("the contaminants"):

e total petroleum hydrocarbons (including benzene and toluene),
e polycyclic aromatic hydrocarbons,

Kooragang Industrial Water Scheme — Product Water Supply Pipeline
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AWk

Office of AHIMS Web Services (AWS)

Environment

Your Ref Number : KIWS

NSW | &Heritage Extensive search - Site list report Client Service ID : 82667
SitelD SiteName Datum Zone  Easting Northing Context Site Status SiteFeatures SiteTypes Reports
38-4-0041 Dempsey Island (By New Bridge) AGD 56 381456 6361486 Open site Valid Artefact : - Open Camp Site 100352
Contact Recorders  ASRSYS Permits 2616
38-4-0050 Moscheto Island; AGD 56 385457 6362659 Open site Valid Artefact : - Open Camp Site
Contact Recorders  ASRSYS Permits
38-4-0030 Waratah;Mayfield; AGD 56 380565 6360280 Open site Valid Artefact : - Open Camp Site
Contact Recorders  ASRSYS Permits

Report generated by AHIMS Web Service on 15/10/2012 for Laura Farquharson for the following area at Lat, Long From : 151.71288, -32.9022 - Lat, Long To : -32.86068, 151.78221 with a

Buffer of 50 meters.Additional Info : Due Diligence. Number of Aboriginal sites and Aboriginal objects found is 3
This information is not guaranteed to be free from error omission. Office of Environment and Heritage (NSW) and its employees disclaim liability for any act done or omission made on the information and consequences of such acts

or omission.
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Appendix B — Aboriginal Site Recording Form: Dempsey Island (By
New Bridge) (AHIMS # 38-4-0041)
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() (M) G232 Sf/gg-’z_ NEWCASTLE | 3%__4__44‘

Locality - . OPEN

My maplothe sfrnc Newcastle 1:250,000.51/56-2.Newcastle 1:63.360.750360

43¢0, .
Pastoral or other property, park 4358

Descriptionof st Mjdden by new bridge is almost completely bulldozed., In small undisturbed part
there are very marked lines of shells, Sample of shell types collected, No artefacts

TN

B_.—

Length Width Depth

Soil and vegetation on and adjacent to site

Nearest water supply

Previous excavation or digging

Erosion, cultivation or other works

Assemblages



Site collection deposited

Associated with rock engravings rock paintings carved trees
stone arrangements axe grooves quarry
campsite other relics

Photo record by Where deposited

Scale chart by Where deposited

Excavated by

History Recprded D.R.Moore 12/3/70.Field Survey of Lower Hunter Valley 10-12/3/70.

3¢ 44l

Aboriginal meaning and name

Published reference

Remarks

NPWS / Copy A Sgé%



Appendix C — Aboriginal Site Recording Form: Waratah;Mayfield
(AHIMS #38-4-0030)
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HHFIEI.:D/ WARBTAH Losslty @ OPEN o
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Pastoral or other property, partk

Desciiption of site  513)] area on fringe of excavation for new alignment of Pacific Highwa,y at
. Mayfileld had extenzive scatier of artefacts. Rest of midden bulldozed

Length Width Depth

Soil and vegetation on and adjacent to site

Nearest water supply -

Previous excavation or digging

Erosion, cultivation or other works - Bulldoz ing work.

-
-

Assemblage¥,




Site collection deposited 4 npofacts collected.Australian Maseum

Associated with rock engravings rock paintings carved trees
stone arrangements axe grooves quarry
campsite other relics

Photo record by Where deposited

Scale chart by Where deposited

Excavated by

History Recorded by D.R.Moore 12/3/70. Field Survey of Lower Hunter Valley,.10-12/3/70,

38-4-30

Aboriginal meaning and name

Published reference

Remarks ) 4

.
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Appendix D — Aboriginal Site Recording Form: Moscheto Island
(AHIMS #38-4-0050)
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Length _ Width Depth

Soil and vegetation-on and adjacent to site

Nearest water supply

Previous excavation or digging

Erosion, cultivation or other works ' Has been thoroughly bulldozed

Assemblages S ‘




Site collection deposited

35-4-50

Associated with rock engravings rock paintings ' carved trees
stone arrangements axe grooves quarry
campsite other relics

Photo record by Where deposited

Scale chart by : Where deposited

Excavated by

3T

History Recorded by D.R.Moore 12/3/70., Field Survey m of Lower Hunter Valley 10-12/3/70.

Aboriginal meaning and name

Published reference

Remarks
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Appendix D: AHIMS Search Results
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im Office of AHIMS Web Services (AWS)

Environment
NSW |&Heritage Search Result Your Ref Number : Newcastle 10

GOVERMMENT
Client Service ID : 97738

Hunter Water Australia Pty Limited Date: 12 April 2013

P 0 Box 5007
Hunter Region MC New South Wales 2310

Attention: Jacqueline Kibble
Email: jacqueline.kibble@hwa.com.au

Dear Sir or Madam:

AHIMS Web Service search for the following area at Lot : 1, DP:DP1083460 with a Buffer of 0 meters,
conducted by Jacqueline Kibble on 12 April 2013.

The context area of your search is shown in the map below. Please note that the map does not accurately
display the exact boundaries of the search as defined in the paragraph above. The map is to be used for
general reference purposes only.
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A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information
Management System) has shown that:

0|Aboriginal sites are recorded in or near the above location.

0|Aboriginal places have been declared in or near the above location. *




If your search shows Aboriginal sites or places what should you do?

You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the
search area.

e Ifyouare checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.

You can get further information about Aboriginal places by looking at the gazettal notice that declared it.
Aboriginal places gazetted after 2001 are available on the NSW Government Gazette
(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from
Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request

Important information about your AHIMS search

e The information derived from the AHIMS search is only to be used for the purpose for which it was requested.
It is not be made available to the public.

® AHIMS records information about Aboriginal sites that have been provided to Office of Environment and
Heritage and Aboriginal places that have been declared by the Minister;

e Information recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are
recorded as grid references and it is important to note that there may be errors or omissions in these
recordings,

o Some parts of New South Wales have not been investigated in detail and there may be fewer records of
Aboriginal sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.

e Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded
as a site on AHIMS.
® This search can form part of your due diligence and remains valid for 12 months.

PO BOX 1967 Hurstville NSW 2220 ABN 30 841 387 271
43 Bridge Street HURSTVILLE NSW 2220 Email: ahims@environment.nsw.gov.au
Tel: (02)9585 6345 (02)9585 6471 Fax: (02)9585 6094 Web: www.environment.nsw.gov.au



im Office of AHIMS Web Services (AWS)

Environment
NSW |&Heritage Search Result Your Ref Number : Wallsend WWPS
GONVERNMENT
Client Service ID : 97740
Date: 12 April 2013

Hunter Water Australia Pty Limited

P 0 Box 5007
Hunter Region MC New South Wales 2310

Attention: Jacqueline Kibble

Email: jacqueline.kibble@hwa.com.au

Dear Sir or Madam:

AHIMS Web Service search for the following area at Lot : 1, DP:DP608814 with a Buffer of 50 meters,
conducted by Jacqueline Kibble on 12 April 2013.

The context area of your search is shown in the map below. Please note that the map does not accurately
display the exact boundaries of the search as defined in the paragraph above. The map is to be used for

general reference purposes only.

DE1045854/42

RETAI

O

o

u
[

A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information

Management System) has shown that:
0|Aboriginal sites are recorded in or near the above location.

0

Aboriginal places have been declared in or near the above location. *




If your search shows Aboriginal sites or places what should you do?

You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the
search area.

e Ifyouare checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.

You can get further information about Aboriginal places by looking at the gazettal notice that declared it.
Aboriginal places gazetted after 2001 are available on the NSW Government Gazette
(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from
Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request

Important information about your AHIMS search

e The information derived from the AHIMS search is only to be used for the purpose for which it was requested.
It is not be made available to the public.

® AHIMS records information about Aboriginal sites that have been provided to Office of Environment and
Heritage and Aboriginal places that have been declared by the Minister;

e Information recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are
recorded as grid references and it is important to note that there may be errors or omissions in these
recordings,

o Some parts of New South Wales have not been investigated in detail and there may be fewer records of
Aboriginal sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.

e Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded
as a site on AHIMS.
® This search can form part of your due diligence and remains valid for 12 months.

PO BOX 1967 Hurstville NSW 2220 ABN 30 841 387 271
43 Bridge Street HURSTVILLE NSW 2220 Email: ahims@environment.nsw.gov.au
Tel: (02)9585 6345 (02)9585 6471 Fax: (02)9585 6094 Web: www.environment.nsw.gov.au
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8. Acid Sulphate Soil Management Procedure

8.1 General

This Acid Sulphate Soil Management Procedure (ASSMP) provides methods and strategies to
minimise the potential for adverse impact associated with the disturbance of acid sulphate soils during
the installation of the proposed Kooragang Industrial Water Scheme (KIWS) product supply pipeline
from Mayfield West (Steel River) to Kooragang Island.

The ASSMP has been prepared to provide the following:

e Strategies and procedures for acid sulphate soil management;

Report on Geotechnical Investigation, Proposed KIWS Product Supply Pipeline Project 49980
Mayfield West (Steel River) to Kooragang Island December 2012
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e Monitoring program;
e Contingency procedures.

The ASSMP has been developed with reference to the guidelines presented by NSW Acid Sulphate
Soil Management Advisory Committee (ASSMAC), August 1998 (Ref 3).

Based on our understanding of the project, disturbance of acid sulphate soils is likely to occur as
follows:

e Excavations in natural soils and to a lesser extent sand filling for the proposed pipeline installation
on Kooragang Island;

e Dewatering (if required) of the above mentioned soils.

The recommended management option for excavated acid sulphate soils is neutralisation by full lime
treatment and oxidation.

8.2 Soil Treatment Strategy

Neutralisation of ASS will be required, and should be undertaken with reference to the ASSMAC and
QASSIT guidelines, as discussed below.

The excavated material should be treated within a suitable contained and bunded area prior to re-use
on-site in approved locations.

The location of the bunded area should be selected in order to minimise the potential for impact on
nearby sensitive receptors, including nearby water bodies (i.e. The Hunter River and ponds adjacent
to Cormorant Road) or stormwater inlets. Any leachate produced in the bunded area should be
contained for monitoring and treatment as discussed below.

If a suitable located bunded area is not available on-site, consideration could be given to progressive
treatment of soils immediately adjacent to the trench alignment as the material is excavated
(i.e. treated within 4 hrs of excavation).

Suitable neutralising agents for actual or potential acid sulphate soils include agricultural lime
(CaCO03), calcined magnesia (MgO or Mg(OH),) and dolomite (MgCO;.CaCOs).

An assessment of the dosing rate for lime treatment can be calculated from the results of detailed
laboratory testing, using the following equation, which includes a factor of safety.

Report on Geotechnical Investigation, Proposed KIWS Product Supply Pipeline Project 49980
Mayfield West (Steel River) to Kooragang Island December 2012
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Alkali Material Required (kg)

. . 3y _
per unit volume of soil (m®) = [%S X623-7j 100 by FOs
19.98 ENV(%)

Where: %S = net acidity (% S units);
623.7 =% S to mol H' / t;
19.98 = mol H"/ t to kg CaCOs / t;
D = Bulk density of soil (t/m?);
FOS = safety factor (usually 1.5);
ENV = Effective Neutralising Value (e.g. 80% for Grade 1 Agricultural lime).

Note: The ENV is calculated based on the molecular weight, particle size and purity of the
neutralising agent and should be assessed for proposed materials in accordance with
QASSIT (Ref 4).

It is recommended that Grade 1 agricultural lime is used for the neutralisation of acid sulphate soils
excavated during the construction.

8.3 Liming and Monitoring Procedure

The liming and monitoring procedure for the treatment of ASS is as follows:

e The surface of the bunded soil treatment area/stockpiled soil adjacent to the trench should be
dosed with approximately 1 kg/m2 of agricultural lime as a precautionary measure;

e All identified ASS should be contained within a suitably bunded area and kept moist to minimise
oxidation, prior to treatment with lime. Progressive neutralisation will minimise the area required
for bunding;

e The base of excavations within ASS should be treated with approximately 1 kg/m2 of agricultural
lime.

Based on detailed laboratory testing (net acidity results) lime application rates for stockpiled ASS
varies between 1.8 kg Grade 1 agricultural lime per tonne of excavated soil (~3.2 kg/m3) and 25 kg
Grade 1 agricultural lime per tonne of excavated soil (~45 kg/m®). It is recommended, however, that a
rate of 10 kg of lime per tonne of soil (~18 kg/m3) is initially trialled to minimise the potential for
over-liming. Lime treatment should be conducted as follows:

e Soils should be neutralised as soon as practicable (and within 24 hrs for bunded treatment areas
or 4 hrs for stockpiles adjacent to trenches) following excavation;

e The neutralising agent and acid sulphate soils should be thoroughly mixed and aerated. The soil
should be treated in layers up to 300 mm thick to encourage aeration;

e Thorough mixing of lime may be difficult in the cohesive clay soils. Improved mixing may be
achieved by reducing the thickness of treatment layers, and using a rotary hoe or similar;

Report on Geotechnical Investigation, Proposed KIWS Product Supply Pipeline Project 49980
Mayfield West (Steel River) to Kooragang Island December 2012
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e It should be noted that the actual lime rate required will also depend on the results of monitoring
during neutralisation. Additional lime will be required if monitoring results indicate that appropriate
neutralisation has not been achieved. Conversely the liming rate may decrease if monitoring
suggests over-liming is occurring;

e Sampling and testing should be undertaken in accordance with Section 8.6.1 to confirm the
neutralisation treatment. The acceptance criteria are discussed in Section 8.6.2. Depending on
the results of testing, re-application of lime may be necessary to gain adequate neutralisation;

e Upon confirmation of treatment, the neutralised acid sulphate soils would be suitable for re-use as
trench backfill subject to geotechnical suitability and the absence of any observed contamination.
Care should be taken to replace materials roughly in the same area as they were excavated.

8.4 Neutralising Leachate

Leachate water collected from the bunded area (if any) should be neutralised as necessary before
release. Calcined magnesia (magnesium hydroxide, burnt magnesite, or magnesia) is the
recommended neutralising agent as it produces a two-step reaction, which proceeds rapidly at acidic
pH and slows down as higher pH is approached, and hence reduces the potential for over
neutralisation to occur.

The amount of neutraliser required to be added to the leachate can be calculated from the equation
below:

-pH initial
Alkali Material Required (kg) = M aikai X 10 xV
2x10°
Where: pH initial = initial pH of leachate

V = volume of leachate (litres)
Maikaii = molecular weight of alkali material (g/mole)

Note: molecular weight of calcined magnesia (Mugo ) = 40 g/mole.

The alkali should be added to the leachate as a slurry. Mixing of the slurry is best achieved using an
agitator.

Notwithstanding regulatory authority requirements, any discharge / disposal of water (if required)
should be conducted in accordance with statutory and regulatory requirements.

8.5 Dewatering
The following procedure is recommended in order to minimise potential adverse impacts resulting from
dewatering (if required) of acid sulphate soils during construction:

e Minimise the dewatering depth required for construction (i.e. as close as practicable to the invert
level of the excavation);

Report on Geotechnical Investigation, Proposed KIWS Product Supply Pipeline Project 49980
Mayfield West (Steel River) to Kooragang Island December 2012
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e Minimise the time and volume of exposed acid sulphate soils (i.e. stage excavation and
dewatering);

e Appropriate management of extracted waters to allow monitoring and treatment (if required) prior
to release/discharge;

e The extracted groundwater could then be discharged to a nominated bunded area within the site
(i.e. for evaporation/infiltration), re-injected or discharged to sewer, subject to regulatory
requirements;

e The pH of the extracted water should be monitored prior to discharge. Neutralisation should be
undertaken as per the leachate neutralisation procedures, as discussed in Section 8.4, if
discharge water pH falls below background levels (evaporation/infiltration/re-injection) or
regulatory requirements (stormwater/sewer disposal);

e Dose the base of the excavation at a rate of approximately 1 kg/m2 of Agricultural lime in order to
counteract the generation of acidic leachate following groundwater recovery;

e Treat acid sulphate soils excavated during construction as discussed in Section 8.3;

e Undertake monitoring as recommended in Section 8.6 below.

8.6 Acid Sulphate Monitoring Strategies

8.6.1 Procedures
Soil Neutralisation / Management

The following inspections and monitoring should be undertaken when excavating acid sulphate soil
materials, based on guidelines presented in the ASSMAC and QASSIT manuals (Refs 3 and 4):

e Daily inspection of liming operations during excavation;

e Sampling and screening testing after lime treatment (i.e. measurements of soil pH in distilled water
and pH following oxidation with peroxide) should be undertaken at a frequency of at least one
sample per 25 m® excavated soil, or daily (whichever is greater), to assist in confirming the
neutralisation treatment;

e Analysis of one sample per 250 m® for SPOCAS or Chromium Suite analysis by a NATA
accredited laboratory to confirm appropriate neutralisation;

e The frequency of testing could be reduced depending on the results of monitoring and consistency
of excavated ASS.

Leachate Management

Leachate collected within the bunded area should be temporarily stored and neutralised as necessary.
The pH of the leachate should be monitored daily, and prior to any discharge to the environment. The
neutralised leachate could be discharged overland within the site (i.e. evaporation/infiltration), or
discharged to sewer, subject to regulatory requirements and licences.

Report on Geotechnical Investigation, Proposed KIWS Product Supply Pipeline Project 49980
Mayfield West (Steel River) to Kooragang Island December 2012
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Neutralisation should be undertaken if discharge water pH falls below background levels if overland
evaporation/infiltration is proposed, or regulatory requirements if disposal to sewer is proposed.

Dewatering

Extracted waters should be managed to allow monitoring and treatment (if required) prior to
release/discharge. The pH of extracted water associated with areas of ASS should be monitored twice
daily (am and pm) prior to discharge. The neutralised leachate could be discharged overland (i.e.
evaporation/infiltration/re-injection), or discharged to sewer, subject to regulatory requirements and
licences.

Neutralisation should be undertaken if discharge water pH falls below background levels (for
evaporation/infiltration/re-injection), or regulatory requirements (for sewer discharge).

Site management procedures should allow for lime / calcined magnesia dosing and monitoring and
confirm appropriate neutralisation prior to discharge.

Monitoring of Surface Waters

Surface water bodies (i.e. Hunter River, Ponds, Drains etc.) in the vicinity of ASS construction
activities (i.e. excavation areas, dewatering, treatment, discharge of waters, re-use of treated materials
etc.) should be regularly monitored for pH as follows:

e Upstream, adjacent to and downstream of areas of potential impact from ASS construction
activities (to be confirmed at the commencement of construction);

e Prior to construction commencing and during construction, at an initial frequency of twice daily (a
lower frequency of testing could be conducted if consistent daily monitoring results are found).

Reporting

A record of treatment of acid sulphate soil and leachate should be maintained by the contractor and
should include the following details:

e Date;

e Location;

e Time stockpile has been exposed prior to treatment;

o Neutralisation process undertaken;

e Lime rate utilised;

e Results of soil, leachate, surface water and groundwater monitoring;

e Record of location, level placement and capping details where treated ASS have been re-used
on-site.

Report on Geotechnical Investigation, Proposed KIWS Product Supply Pipeline Project 49980
Mayfield West (Steel River) to Kooragang Island December 2012
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A record of dewatering activities and monitoring of nearby surface water bodies should also include
the following:

e Groundwater pH at commencement of dewatering;
e Daily pH monitoring of discharge waters, and surface waters in the vicinity of discharge (i.e.
upstream and downstream).

A record should also be maintained confirming contingency measures and additional treatment if
undertaken.

A final report should be issued upon completion of the works presenting the monitoring regime and
results, and confirming that appropriate management of ASS has occurred during the works.

8.6.2 Acceptance Criteria
Water

Discharge of waters should be conducted in accordance with statutory and regulatory requirements,
and the ANZECC Guidelines for Fresh and Marine Water Quality, 2000 (Ref 8).

Monitoring of surface waters (Section 8.6.1) should be undertaken to confirm that there has been no
adverse impact from ASS construction activities on nearby surface water quality. Measurement of pH
and EC at the commencement of construction is recommended to determine baseline conditions.

Soil

Further treatment may be required if monitoring of the material reveals any of the following properties:

e pH of soil in water is less than background values. Applicable background values are those
present within the area proposed for re-use of treated ASS (i.e. background pH of soils within
re-use areas). At the commencement of ASS construction activities, it is recommended that the
background soil pH is determined within the nominated re-use areas;

e pH in water minus pH in hydrogen peroxide (i.e. pHr - pHrox) is greater than 1, and pH in water is
less than background values;

e Net Acidity results are greater than zero.
Depending on the results of testing, re-application of lime may be necessary to gain adequate

neutralisation, or additional mixing with ASS may be required if over-liming has occurred. Care should
be taken to ensure over-liming does not occur.

Report on Geotechnical Investigation, Proposed KIWS Product Supply Pipeline Project 49980
Mayfield West (Steel River) to Kooragang Island December 2012
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8.7 Acid Sulphate Contingency Plan

Remedial action will be required if the standards or acceptance criteria outlined above are not being
achieved. Remedial action shall comprise mixing of additional lime through the excavated material and
neutralisation of leachate (if under liming has occurred). If monitoring indicates that over-liming has
occurred, additional ASS or leachate should be mixed to reduce pH to acceptable levels. The required
mixing rate to remediate the soil or leachate should be confirmed by monitoring tests.

During periods of heavy or prolonged rainfall, stockpiled soils should be appropriately
contained/covered or temporarily backfilled to minimise leachate generation and runoff (Section 8.2).

Sufficient lime should be stored on site during construction for the neutralisation of acid sulphate soils
and contingency measures.

The development should be conducted with due regard to erosion and sediment controls to minimise
potential impacts to nearby sensitive receptors, including the Ponds and the Hunter River.
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SECTION 1

Background

This Green and Golden Bell Frog (GGBF) (Litoria aurea) Management Plan (the
Plan) provides a framework to manage the potential impacts on Litoria aurea from
the construction and operational activities associated with the BHP Billiton (BHPB)
waste emplacement facility on Kooragang Island, New South Wales (NSW). These
works are being undertaken as part of the BHPB Hunter River Remediation Project
(HRRP).

The emplacement site (the Site) is a highly modified environment, which historically
has been subject to industrial and other disturbances over a long period of time.

The Plan also satisfies the requirements of Condition 2 of the approval (EPBC
2008/4652) (the Approval) granted by the former Department of the Environment,
Water, Heritage and the Arts (DEWHA, now the Department of Sustainability,
Environment, Water, Populations and Communities, SEWPAC) on 11 May 2009 that
pertains to this activity and its potential to cause impacts on the Litoria aurea
population on Kooragang Island. This Approval was determined under sections
130(1) and 133 of the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act).

Table 1 identifies where the specific requirements of Condition 2 of the Approval are
met in this Plan.

Table 1: Condition 2 Requirements Addressed in this Plan

Condition | Condition Wording Relevant
No. Plan Section
2

Prior to any works commencing, the person taking the action must prepare
and submit for approval by the Minister a Green and Golden Bell Frog (Litoria
aurea) Management Plan which must make provision for:

2a A qualified ecologist to undertake inspections for Section 3.4
evidence of L. aurea on the KIWEF site, as identified
on the map at Annexure 1, one week prior to works
commencing;

2b The measures to be put in place should L. aurea be Sections 3.5
discovered on the site during the inspection required & 4.2
by condition 2(a) above;

2c Installation of frog exclusion fencing along KIWEF site | Section 4.1
boundaries which are adjacent to L. aurea habitat to
be determined as required by condition number 3(a);

2d Monitoring and maintaining the frog exclusion fencing | Section 6.1
required in condition number 2 (c) above;

2e Managing the increased mobility of L. aurea on and Section 3.1,
adjacent! to the KIWEF site during the breeding 3.3,3.4, 3.5,
season, including the maintenance of connectivity 41,4.2,5.1
between water bodies, restriction of access to and &6.1

active protection of suitable2 habitat. And exclusion of
L. aurea from construction area through exclusion
fencing and monitoring;




Condition [ Condition Wording Relevant
No. Plan Section

2f Minimisation of the potential impacts on the L. aurea Section 4.3
on and adjacent! to the KIWEF site which may arise
through lighting, noise and vibration caused by the
construction, filling and capping of the KIWEF,;

29 Implementation of erosion, sedimentation and water Section 4.3
turbidity control measures;
2h Limitation of vehicle movement on site to defined Section 4.3

roads and tracks;

2i Implementation of the NSW Department of Section 3.2
Environment and Climate Change Hygiene Protocol
for the Control of Disease in Frogs dated August 2001;

2j Compulsory induction of all employees and Section 3.1
contractors to raise awareness of the environmental
sensitivity of the site and approval condition
requirements;

2k Monitoring the surface and ground water on and Section 6.2
adajcent! to the KIWEF site to enable detection of

increased mobility of contaminants as a result of the
proposed action, including identification of measures
to be taken should contaminant mobility be detected;

2| Management of weeds to prevent the colonisation and | Section 4.3
spread of weeds from the KIWEF site into adjacent! L.
aurea habitat;

2m Management of foxes and cats to prevent impact on L. | Section 4.3
aurea on and adjacent! to the KIWEF site.

Note: Conditions of the Approval that pertain to the GGBF offsetting requirements, are addressed within
the separate Compensatory Habitat Program prepared for this activity.

This Plan revision includes minor amendments to cover the management of potential
for impacts on Litoria aurea during the ‘care and maintenance period’ for the built
waste emplacement facility at the Site.

This ‘care and maintenance period’ is anticipated to last for up to 15 years post-
completion of the capping of the emplacement facility (i.e. from end of 2011). This
period represents the final phase of the operational period for the Site when works
are undertaken in accordance with statutory approval and landowner requirements to
ensure long-term engineering and environmental objectives of the emplacement
facility are met.

‘Care and maintenance works’ will comprise minor activities compared with what was
undertaken during the construction and emplacement phases of the emplacement
facility. Such works may include, but not be limited to, those required to repairs areas
of soil erosion, revegetate ground where cover is sparse or lacking vigor, maintain or
improve drainage and storage capacity to address siltation, etc and to improve site
access.

These ‘care and maintenance’ works, and the respective environmental controls to
manage the potential for impacts on Litoria aurea, are further described in Section 5
of this Plan.




SECTION 2

Green and Golden Bell Frog Profile

2.1 Distribution

Litoria aurea was formerly known to inhabit sites with elevations between sea level
and 1,000m along the eastern seaboard of NSW and Northeast Victoria from around
Byron Bay to the Gippsland Lake Region including highland sites (New England
District and Southern tablelands of NSW in the Mononglo River flats District) (DEC
2005).

Recent literature indicates that the northern and southern distribution limits have not
changed, however, apart from three exceptional locations Litoria aurea is now almost
exclusively found below 50m above sea level (DEC 2005).

Litoria aurea is known to inhabit a diversity of wetland habitats, including swamps,
lagoons, streams and ponds as well as dams, drains and storm water basins, and
tolerates a wide range of physical and chemical water properties (DEC 2005). Apart
from the relatively diverse range of wetland habitats, Litoria aurea has been recorded
in, Pyke and White (1996) note that breeding habitat is characterised by a number of
associated terrestrial habitat features, including, vegetation, generally (DEC 2005),
no higher than woodland, grassy areas and rocks, which will offer shelter and
foraging opportunities.  Sheltering habitat recorded is diverse (DEC 2005), but
generally include natural or man-made features that have sufficient density to offer
insulation from temperature extremities and proximity to water or protection from
wind to maintain a humid environment.

In NSW, many known sites that Litoria aurea currently inhabit are either largely or
completely human-made and/or are characterised by proximity to saline influences.
The species existence on disturbed sites appears to be associated with an absence
of higher quality habitat characteristics, such as more established vegetation, which
is usually suited to supporting a greater diversity of frog species. Although a nhumber
of factors are thought to be associated with its decline it is likely that the species is
more vulnerable to Chytridomycosis than other frog species occurring within its
range.

2.2 ldentification

Frogs

The adult GGBF is a relatively large frog, with adult individuals typically ranging from
approximately 45mm — 100mm in length; males generally ranging from 57-69mm and
females from 65-108mm (Barker et al 1995). Despite the variation in size apparent
across many records, the most commonly reported adult size is around 60mm -
85mm in length (Cogger 1996; Robinson 1998, DEC 2005).

The Litoria aurea snout extends a moderate distance beyond the eyes in comparison
to other frog species and is moderately pointed in shape (Figure 2-1, 2-2 and 2-3).
The back is relatively smooth and, as the common name suggests, green and
iridescent gold in colour. The base colour is green and different individuals range
from entirely green (refer Figure 2-3) to entirely iridescent gold and just about every
combination in between (Barker et al 1995; Robinson 1998). At times when



individuals are inactive the dorsal colouration can darken considerably to almost
black on colour (DEC 2005). The blending of green and gold in bi-coloured
individuals is usually in a more or less spotted mosaic pattern (Barker et al 1995;
Robinson 1998, DEC 2005) (refer Figure 2-1 and Figure 2-2).

A black line extends from the nostril back through the eye, over the tympanum and
ends about two thirds the distance between the fore and rear legs (Barker et al
1995). The groin is blue, the toes have obvious discs and only the rear toes are
partly webbed. The underside is cream coloured and granular in texture (Robinson
1998).

The call of Litoria aurea is distinctive being likened to the sound of ‘a motorbike being
revved’, with usually three long ascending calls and then two or three shorter
descending croaks (Barker et al 1995; Robinson 1998). Males usually call between
September and February, but under favourable conditions, particularly early autumn
they can be heard at other times (DEC 2005, Robinson 1998).

Similar species

There are few species with which Litoria aurea can be easily confused if all
characteristics are noted. However, for those with little experience in identifying frog
species, the variable green and light brown colouration of the Eastern Dwarf Tree
Frog (Litoria fallax) may be misleading.

In contrast, the adult size of Litoria fallax is much smaller than Litoria aurea
individuals, limited to some 25 to 30mm (Barker et al 1995; Robinson 1998), and it
has a bluntly pointed snout. The size difference is an important difference although
young Litoria aurea individuals immediately after metamorphosis are approximately
the same size as Litoria fallax adults (DEC 2005). The blending of colour of Litoria
fallax on bi-coloured individuals is not in a (generally) spotted pattern as it is on
Litoria aurea (refer Figure 2-1 and 2-2).

Another common frog which approaches the general size and shape of Litoria aurea
is the Striped Marsh Frog (Limnodynastes peronii), however, this frog is brown
striped in colouration, somewhat smaller than Litoria aurea, there are no discs on the
fingers or toes and the fingers and toes are not webbed (Barker et al 1995; Robinson
1998). Dark inactive individuals of Litoria aurea may initially appear similar to
Limnodynastes peronii to the inexperienced.

Suitably qualified and experienced ecologists are to be engaged by BHPB for the
GGBF identification work incorporated as actions within this Plan.



Figure 2-1: Adult Litoria aurea — gold spotted pattern




Eggs and Tadpoles

Eggs are laid in floating bubble nests which sink into submerged vegetation in
aggregations of approximately 2-11,000 (DEC 2005). Litoria aurea tadpoles (Figure
2-4), are high-finned individuals, yellowish tinged in colour, which develop iridescent
colouration as they increase in size (Anstis 2002). They are relatively large, reaching
some 65-80mm in length, although individuals encountered may be much smaller
and tend to be darker in colouration (Anstis 2002).

Litoria aurea tadpoles are described as swimming at mid-column depths while other
authors describe the habitat as benthic (DEC 2005). Tadpoles of Litoria aurea
observed in shallow ephemeral pools on Kooragang Island were often noted as
lingering at the surface and retreating to benthic vegetation when disturbed (RPS
HSO ecologist pers. obs.).

Although the tadpoles of some frog species are relatively distinct in colouration and
form, those of Litoria aurea are similar to a number of common species (Anstis 2002)
and identification should be undertaken by suitably qualified and experienced
ecologists.

Figure 2-4: Litoria aurea tadpole

2.3 Ecology

For a site to support a breeding population of the species, it should contain water
bodies, which are generally still, shallow, ephemeral, unshaded and free of
Gambusia spp (Mosquito fish) and other predatory fish (Pyke and White 1996). It
should have a grassy area nearby and other nearby vegetation should be no higher
than woodland (Pyke and White 1996), although Litoria aurea has been reported in a
forested context by some authors (DEC 2005).

The substrate of the ponds should be sand or rock, aquatic plants should be present
and there should be a range of possible diurnal shelter sites, including vegetation
and rocks (Pyke and White 1996).



Litoria aurea is a spring — summer breeder (Barker et al 1995; Robinson 1998). Most
activity is recorded at night during warmer months when this species is observed
breeding and feeding and diurnal basking behaviour has been observed in summer.

The GGBF feeds on a variety of invertebrates and also other frogs (Cogger 1996;
DEC 2005).

During cooler months, Litoria aurea are occasionally observed to be active, but to a
far lesser degree than in warmer seasons (DEC 2005). There is a trend for the
breeding periods of southern and higher altitude populations to be characterised by
narrower seasonal windows than lower altitude and northern populations (DEC
2005).

Litoria aurea is capable of making relatively large movements and have been
observed to move 1-1.5 km in a single night (DEC 2005) with movements of tagged
individuals reaching 3km (DEC 2005). In northern NSW males have been recorded
moving 300-500m to access ephemeral breeding ponds from a permanent swamp
(Hamer et al 2008). After heavy rains male Litoria aurea movements recorded within
the Kooragang/Ash Island population have been found to exceed 200m to access
ephemeral ponds from permanent water (Hamer et al 2008).

2.4 Status

The GGBF is listed as endangered under the Threatened Species Conservation Act
1995 (TSC Act) in NSW and vulnerable under the EPBC Act 1999.

There have been approximately 50 recorded locations in NSW since 1990. Known
occurrences largely cover small near coastal or coastal locations. The recorded
locations can be found over its former range although they are now isolated and
widely spread. Conservation areas account for 14 of these recorded locations.

It is currently considered to be absent from at least 90 percent of its former
distribution area (White and Pyke 1996; DEC 2005). Previously widespread within
the region, the species is now sparsely distributed within the Lower Hunter and
Central Coast areas. A documented population occurs on Kooragang Island and Ash
Island.

2.5 Recovery Plan

The NSW Office of Environment and Heritage (OEH, formerly the Department of the
Environment, Climate Change and Water, DECCW) has prepared a Draft Recovery
Plan for Litoria aurea (DEC 2005) to provide a framework to guide the improved
understanding of and conservation of the species across its known range.

In satisfying Action 11.3.4 of the Draft Recovery Plan, the OEH has prepared a Draft
Management Plan for the GGBF population in the Lower Hunter (OEH 2007) to
ensure the relevant sub-populations, including that found on Kooragang Island, are
successfully managed and monitored over time.

There are two main aims of the Draft Management Plan for the GGBF population in
the Lower Hunter:



1. To identify and, where possible, address the threats and other issues/factors
affecting or likely to affect the conservation of the species in the Lower
Hunter; and

2. To manage the species in accordance with the strategies outlined within the
draft GGBF Recovery Plan.

This Plan is consistent with the relevant requirements of the draft Recovery and
Management Plan, as its primary purpose is to ensure that potential threats and
issues/factors, which may affect the conservation of GGBF’s in the Lower Hunter are
managed within the Site and relevant adjacent areas. Matters addressed within the
Plan, include:

e Loss of Habitat;
e |ntroduced Predators;
e Disease; and

o Water Quality.

Furthermore, unavoidable direct impacts upon habitat areas will be adequately
compensated for within associated offset works intended to ensure the viability of
local Litoria aurea populations into the future.



SECTION 3

Pre-Construction Phase

Prior to the commencement of construction at the Site, the following activities will be
completed in order to mitigate the potential for impacts on the GGBF during
subsequent phases of work:

1) environmental training;

2) site hygiene controls;

3) delineation in field of approved disturbance areas;
4) GGBF pre-clearance surveys; and

5) GGBF relocation.

Each of these measures is discussed below.

3.1 Environmental Training

Environmental training of Site personnel is considered an essential component of on-
site work practices.

Environmental training for all personnel, including employees and contractors, who
undertake works at the Site will be facilitated by a Site environmental induction
process. Personnel will be trained prior to the commencement of their activities on-
site.

As part of this environmental induction process, personnel will be made aware of the
GGBF mitigation and related measures that must be adopted in completing day-to-
day activities.

Environmental inductions will cover matters, including:

» Site environmental sensitivity and significance, including disturbance limits;
* Locations of the most sensitive GGBF areas within the disturbance limits;

« Neighbouring areas external to the disturbance limits of GGBF significance;
« GGBF identification and removal procedure;

* Water management controls;

« Principles underpinning potential transferral of chytrid fungus;

e Site hygiene procedures; and

e Other approval condition requirements relating to GGBF mitigation.

Personnel subject to the environmental induction process will be required to undergo
a competancy-based assessment, that will incorporate questions related to GGBF
mitigation.

3.2 Hygiene Procedures

The accidental introduction or spread of pathogens into frog habitat areas has the
potential to threaten the viability of frog populations. Batrachochytrium dendrobatidis
is a water-borne fungal pathogen, commonly known as the amphibian or frog chytrid
fungus, which is responsible for the amphibian disease Chytridiomycosis (Berger et
al., 1999; NPWS, 2001).



In Australia, Batrachochytrium has been found in frogs since 1989 and has been
observed in various regions, including rainforests of southern, central and northern
Queensland and northern NSW, montane and foothill forests of Victoria, and
suburban/semi-rural populated areas of Brisbane, Adelaide and Perth (Berger et al.,
1999).

Chytridiomycosis has been detected in over 40 species of native amphibian in
Australia (Mahony and Werkman, 2001), including the Genus Litoria (Berger et al.,
1999). Infection occurs through waterborne zoospores released from an infected
amphibian in water (NPWS, 2001) and the fungus infects both frogs and tadpoles
(Berger et al., 1999).

Typical clinical signs of frogs with Chytridiomycosis include lethargy, inappetence,
skin discoloration, presence of excessive sloughed skin, and sitting unprotected
during the day with hind legs held loosely to the body (refer Appendix A).

3.2.1 Training

To reduce the likelihood of spreading potential infection, all employees and
contractors involved in activities in areas of known habitat for the GGBF will be
trained in site hygiene management (refer Section 3.1). Training communications
will utilise the Threatened Species Management Information Circular No.6, Hygiene
Protocol for the Control of Disease in Frogs (Hygiene Protocol) (NPWS, 2001).

This protocol will then be implemented for all activities in areas of known habitat for
the GGBF.

The Hygiene Protocol is included as Appendix A.

3.2.2 Inspection and Disinfection of Mobile Plant and Footwear

Any mobile plant entering the Site will be inspected prior to entry to ensure the plant
is free of obvious soil and/or organic matter and to disinfect tyres and wheels of
vehicles entering the Site that are evident as having been exposed to mud. Whilst
controlling the hygiene risk, this measure will also control the potential importation
and spread of weeds on-site.

Personnel will be trained to check their footwear daily when entering the Site for
evidence of soil/mud that may have been carried from other aquatic habitats located
off-site. If mud or soil is present, boots or other footwear will be cleaned (sprayed)
with a disinfectant that contains an active ingredient, such as benzalkonium chloride,
effective in controlling the Chytrid fungus.

Disinfecting will be conducted away from frog habitat where disinfecting solutions can
be absorbed harmlessly into soil and not aquatic habitats.

Inspection and disinfection of mobile plant entering the Site during construction will
be undertaken within a controlled area near the site entrance.

Essentially, hygiene protocols will apply to all personnel and machinery which may

constitute a risk of contamination for GGBF populations occuring at or in the vicinity
of the Site.
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3.3 Identification of Disturbance Areas

GGBF habitat areas adjoining (i.e. outside of) proposed disturbance areas will be
clearly marked to prevent accidental damage. These areas will be delineated on
relevant Site plans and by using markers in the field. Disturbance boundaries and
neighbouring areas of environmental sensitivity will be communicated during training
(refer Section 3.1).

Note that GGBF breeding habitat which is to be conserved and that lies adjacent to
the proposed disturbed area will be maintained to ensure connectivity for frog
passage from east to west of the Site. This will be achieved through retention of
interconnected ponds along the northern portion of the Site (just south of the new
Newcastle Coal Infrastructure Group (NCIG) rail line) and of terrestrial lands along
the southern portion of the Site. Frog fencing will also be used to deter GGBF
individuals from accessing disturbance areas (refer Section 4.1).

3.4 Pre-Clearance Surveys

Pre-clearance surveys by a suitably qualified ecologist will be conducted for evidence
of the GGBF one-week prior to the start of ground disturbance works at the Site. The
survey may be repeated if there are significant time gaps between phases of
disturbance.

Additional attention will be paid during surveys to those areas within the the Site that
have been previously identified (or inferred) from fauna surveys as potentially
containing GGBF. These areas will be searched for GGBF individuals, including
adults, tadpoles and floating eggs. Habitat features typically associated with the
lifecycle components of the GGBF (e.g. ponded areas and rocks, logs, tussock
forming vegetation and other cover) will be searched during a diurnal visual
inspection.

Following the diurnal habitat searches, a nocturnal habitat search will be conducted
to assess nocturnal usage (i.e. breeding/calling) in the habitat. The nocturnal habitat
searches will include:

e searching of habitat features which were searched during the day;

e spotlighting; and/or

¢ call play-back.
During these surveys, should GGBF individuals be identified within the proposed
disturbance areas of the Site then the relocation procedures identified below will be
complied with.

All pre-clearance surveys will be conducted in accordance with measures outlined in
the Hygiene Procedures (Section 3.2).

3.5 Relocation Procedures

3.5.1 Relocation during Pre-Clearance Surveys
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In the event that a GGBF individual is identified within the Site disturbance areas
during pre-clearance surveys (Section 3.4), the following relocation procedure will be
initiated:

1. Suitable qualified ecologists will capture the frog.

2. If the frog appears to be healthy, a release location will be determined mindful
of relevant factors and the frog will be released into this area. After capture,
any frog to be relocated will be held in a cool, dark, moist place until nightfall
and the relocation is completed. Where practicable, relocation may be timed
to coincide with periods of recent rainfall to optimise chances of survival of the
frog. If the frog appears sick, or is dead, procedures outlined in Section 3.5.3
will be followed.

Relocation of GGBF individuals during pre-clearance surveys will be conducted in
accordance with the relevant measures outlined in the Hygiene Procedure (Section
3.2).

Morphology details (that can be determined) of captured GGBF individuals and their
relocation site will be recorded.

3.5.2 Potential Relocation Sites

There are a number of potential areas within the locality and surrounds of the Site to
relocate captured GGBF individuals to. These potential sites are based on the known
distribution of the species from previous ecological surveys (refer Figure 4-1). All
relocation sites will be selected in consultation with relevant land owners/managers
mindful of the land-use.

Over the years, GGBF have been recorded widely across the Kooragang Island/Ash
Island areas, including within;

ponds occurring on lands at Kooragang Island, incorporating the Site;
wetland habitat occurring within the nearby Kooragang Nature Reserve;
lands to the immediate west of the main rail line adjacent to Deep Pond; and
those areas further west on Ash Island.

However, despite the wide occurrence of records over the last 10 years GGBF have
exhibited a somewhat inconsistent distribution between survey events, largely due to
the ephemerality and changes in water and vegetation distributions within the area
and the loss of habitat, due to ongoing development works within some of these
lands.

Whilst flexibility will remain to ensure selection of the most appropriate relocation site
as determined by ecologists engaged at the time of pre-clearance surveys, there are
a number of potenial relocation ponds that have been approved for the separate
NCIG development.

Of these ponds it is considered after recent surveys conducted by qualified ecologists
from HSO and GHD, in 2008/2009 that the northern cluster (ponds B, C, D, F, G, V,
W, X, Y, Z) and the south-western pond A offer the best relocation opportunities at or
within the vicinity of the Site (refer Figure 4-1), subject to landowner/manager
approval.

In addition, these surveys also confimed that the GGBF was present at the eastern
end of an area referred to as Bell Frog Way, in ponds adjacent to the main rail line.
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Two ponds in this vicinity were found to contain GGBF adults and as such are
considered suitable as potential relocation sites (refer Figure 4-1).

Therefore, based on historical and the most recent records of frog activity, relocation
sites have been identified that will include one or a number of the areas identified in
Figure 4-1.

The proximity of NCIG or other works to the relocation areas will be considered at the
time of relocation to ensure the greatest chance of success. Compensatory GGBF
habitat established in acordance with the Approval may also be used as a location(s)
to relocate captured individuals.
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Figure 4-1: |dentified GGBF Relocation Areas
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3.5.3  Sick or Dead GGBF Individuals

Table 2 details the range of symptoms that may be evident from sick or dying frogs,
while Table 3 identifies behavioral tests which can be used to determine if a frog is
sick.

Table 2: Symptoms of Sick and Dying Frogs

Appearance Behaviour

Darker or blotchy upper (dorsal) surface. . Lethargic limb movements, especially hind

Reddish/pink-tinged lower (ventral) surface limbs.

and/or legs and/or webbing or toes. . Abnormal  behaviour (e.g. a nocturnal
burrowing frog sitting in the open during the
day and making no vigorous attempt to escape
Very thin or emaciated. when approached).

Skin lesions (sores, lumps). e Little or no movement when touched.
Infected eyes.

Swollen hind limbs.

Obvious asymmetric appearance.

Source: NPWS (2001)

Table 3: Diaghostic Behaviour Tests

Sick frogs will fail one or more of the following tests:

Test Healthy Sick
. Gently touch with finger. | o Frog will blink. . Frog will not blink.
. Turn frog on its back. . Frog will flip back over. . Frog will remain on its back.

Hold frog gently by its | Frog will use its forelimbs to | e No response from frog.
mouth. try to remove grip.

Source: NPWS (2001)

In the event that a GGBF individual appears to be sick or is dead, the procedures
outlined below will be followed (NPWS, 2001):

Disposable gloves will be worn when handling sick or dead frogs;

To prevent cross-contamination, new gloves and a clean plastic bag will be used
for each frog specimen,;

Frogs exhibiting one or more of the symptoms for sick or dying frogs listed in
Table 2 or Table 3 and considered unlikely to survive transportation will be
euthanized;

Sick frogs likely to survive transportation will be placed into either a moistened
cloth bag with some damp leaf litter or into a partially inflated plastic bag with
damp leaf litter and before sealing. All frogs will be kept separate during
transportation;

Dead frogs will be kept cool and preserved as soon as possible. The belly of the
frog will be cut open and the specimen placed in preservative (approximately 10
times the volume of the specimen). Specimens will be preserved in either 65%
ethanol or 10% buffered formalin;

The recipient of the sick or dead frog will be contacted to confirm the appropriate
procedure prior to transport;
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. Containers will be labeled and will provide the following details: time, date,
location found;

. A standard collection form will be filled out and a copy sent with the sick or dead
specimen; and

. Individual containers will be used for each specimen.

Morphology details (that can be determined) of found sick or dead GGBF individuals
will be recorded.
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SECTION 4

Construction and Emplacement Phase

During construction of the emplacement facility and its filling with sediment and
capping and site decommissioning, there will be a number of measures implemented
to mitigate the potential for impacts on the GGBF. These measures are described
below.

4.1 Frog Exclusion Fencing

Frog exclusion fencing will be required to deter GGBF individuals from entering the
disturbance area from adjacent lands otherwise re-entering after they have been
removed.

This fencing will be purpose-built and designed, installed and maintained to exclude
GGBF individuals from the proposed construction and operational areas of the Site.

Fencing will be constructed in those areas where the disturbance area adjoins areas
of identified GGBF breeding habitat that is to be conserved.

4.1.1 Fence Construction Design and Materials

Construction methods and materials for frog exclusion fences will be consistent with
those applied for the NCIG development which is operating immediately east, north
and west of the Site (NCIG 2007 and OEH 2008). It is understood that these
measures have proven successful in their purpose over the past 18 months since
NCIG construction commenced.

Figure 4-1 and Figure 4-2 show a typical frog fence construction used for the NCIG
construction and that will be applied at the Site.
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Figure 4-1: Typical frog exclusion fencing

iy

" i re 4-2: Typical frog exclusion fencing

The fence will be a height of at least 1m in height, incorporating a fabric weave that
cannot be passed through by GGBF individuals. The bottom 250mm will extend into
the ground to prevent GGBF individuals from burrowing underneath. The top 250mm
will extend horizontally away from the Site (refer Figure 4-2) to prevent frogs from
climbing over the fence and onto the Site.

The frog-proof mesh will be supported by tensile wire at the bottom, at the top of the
posts and the outer edge of the top horizontal flap. Posts may be represented by star
pickets provided they are of sufficient length to be driven to a depth that ensures they
remain stable.

It is proposed that posts will typically be required at 2.5 — 3m intervals and the
horizontal flap will require supporting in a horizontal position by either out-riggers
from the supporting posts or additonal posts at every second structural post position.
The ends and corners of the fence will require sutable strutting as to allow sufficient
tension on wires to maintain the fence’s structural integrity and shape.

These fences may also be modified at the base to dual function as sediment controls
to prevent the movement of any suspended contaminants into the adjacent habitat
areas.

4.1.2  Fence Construction Timing

Frog exclusion fences will be constructed prior to the start of works within areas
adjacent to conserved habitat.

4.2 Relocation during Works
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In the event that a GGBF individual is observed after the pre-clearance surveys and
during the completion of construction and operational works, the following relocation
procedure will be initiated if the GGBF individual is likely to be harmed by the
proposed works:

1. The observer will immediately cease any activity and will notify the HRRP
Environmental Representative of the frog location;

2. The Environmental Representative will determine whether the frog is likely to be
harmed by the proposed works;

3. If the frog is likely to be harmed, the Environmental Representative will contact
either a suitably qualified ecologist to capture the frog or site personnel trained in
GGBF capture and relocation procedures may undertake this action;

4. If the frog appears to be healthy, a release location (i.e. one of the potential
relocation areas identified in Figure 4-1) will be determined as appropriate and
used. If the frog appears sick or is dead, procedures outlined in Section 3.5.3 will
be applied.

Relocation of GGBF individuals during these times will be conducted in accordance
with the relevant measures outlined in the Hygiene Procedures (Section 3.2).

Morphology details (that can be determined) of captured GGBF individuals and their
relocation site will be recorded.

4.3 Other Mitigation Measures

Potential short-term impacts on the GGBF population that could potentially result
from construction are erosion and sedimentation, noise and vibration, lighting, weeds
and feral animals. These potential impacts will be minimised and managed through
the implementation of measures including those identified below.

Erosion and Sedimentation

Sediment and erosion control measures will be installed to mitigate the potential for
turbid run-off waters to be generated that could contribute to downstream pollution
impacts on pond habitat. These measures will include drain diversions and silt
curtains and booms. In addition, monitoring and inspection programs will be
implemented to ensure control effectiveness, with corrective measures taken as
required.

Noise and Vibration

The Site has been subject to regular industrial and traffic noise and vibration over
recent years from adjacent construction activities for development unrelated to the
HRRP and adjacent heavy traffic on the major commuter roads of Tourle Street and
Cormorant Road. Potential noise and vibration impacts are unlikely to have a
substantial impact on GGBF individuals, particularly considering that the species is
known to occupy habitat in close proximity to the active railway and active NCIG
construction areas at Kooragang Island. It is not expected that the proposed works
will compound those potential impacts currently acting on the site as the NCIG rail
construction works are scheduled to be reducing around the time period BHPB works
will commence. The duration and frequency of vibration and noise activities in close
proximity to adjacent wetland habitats will represent only short intermittent periods
due to the small area of the Site they represent and as such works proximate to
wetlands will be limited in intensity and duration.
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Noise and vibration impacts will be minimised by maintaining operating plant and
equipment in a proper and efficient manner and by identifying any equipment that is
producing excessive audible noise for inspection and corrective action, including
repair and maintenance as required, to restore noise levels to target sound power
levels. For the majority of the time, the work areas will be predominantly located
above the surrounding pond areas and within sidewalls built as part of the
emplacement construction that will assist in reducing noise audible in adjacent
habitat areas.

Lighting

Lighting of the proposed emplacement site at night which is needed to safely cater
for a 24-hour operation will be managed to prevent unnecessary light spill on
adjacent wetland areas.

Lighting will be aimed into the centre of the construction site and not outwards
towards adjacent areas wherever safe to do so. In addition, shields or similar devices
will be used if necessary to minimise the amount of light spilling into surrounding
areas.

Vehicular Movements

All vehicular movements will be restricted to defined roads and tracks to minimise
any potential for inadvertent impacts upon GGBF individuals, including road kill and
the spread of weeds.

Weeds

The Site and surrounding lands are highly disturbed and currently infested with exotic
grasses and herbaceous weeds. As such, proposed emplacement works will reduce
current weed infestations within the Site by the clearing and burial of weeds that exist
within disturbance areas. Therefore, it is unlikely that the proposed activities will
exacerbate current weed infestations within the Site or its vicinity. Furthermore,
those windblown propagules, which might settle within the Site are unlikely to have
opportunity to take hold due to the continual activities. Any weeds that become
mobilised within on-site stormwater run-off will be controlled from entering pond
habitat by sediment control measures outlined above. Visual inspections will be
undertaken to ensure the presence and infestations of weeds are not exacerbated
during works. In the case that weeds are found to become exacerbated during these
inspections, weed control measures will be undertaken. Due to the sensitive nature
of the wetland habitats within the Site, the preferred weed control method is manual
weeding over the use of chemical sprays and herbicides. In the case of severe weed
infestations, appropriate biodegradable chemical sprays accepted as best practice at
the time of weeding, may be used sparingly where they will not contact directly with
water.

Feral Animals

Foxes are currently widespread within the general locality including the proposed
disturbance area and cats have not been observed, which is likely due to the
presence of foxes. It is considered that on-site activities will discourage the presence
of foxes and cats within the site due to the removal of potential habitat and food
sources in the form of vegetation and small mammals (e.g. rabbits) during
emplacement works. Nevertheless, to further discourage on-site opportunities for
feral animals, on-site sheds and buildings will be maintained to minimise access and
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prevent breeding opportunities for feral cats and foxes. Further to this, on-site
rubbish and food waste will be managed and disposed of in a secure and timely

manner to reduce inadvertent feeding opportunities for pests species, including foxes
and cats should they be present.
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SECTION 5

Care and Maintenance Phase

Upon the completion of the construction and emplacement phases, the emplacement
facility and associated works within the Site will be maintained for an extended period
of up to 15 years to ensure long-term environmental and engineering objectives are
met. At the time of updating this Plan version (October 2011), it was anticipated this
care and maintenance phase of work would commence from around late 2011 or
early 2012.

As discussed earlier in Section 1, care and maintenance works will comprise minor
activities compared with what was undertaken during the prior construction and
emplacement phases. Such works may include, but not be limited to, those required
to repairs areas of soil erosion, revegetate ground where cover is sparse or lacking
vigor, maintain or improve drainage and storage capacity to address siltation, etc and
to improve site access.

These works will be undertaken to conserve the condition and integrity of the
emplacement facility over time in accordance with relevant statutory and landowner
requirements.

The mitigation measures to be implemented during the completion of these works are
described below.

5.1 Environmental Training

All personnel including employees and contractors working on-site will be required to
undertake an environmental induction prior to the commencement of their activities
on-site.

This induction for those personnel who will undertake work on-site will include but
may not be limited to:
e GGBF identification methods;

e Procedures and notifications to be undertaken if a GGBF is identified during
works;

e Site hygiene procedures including those to control the potential spread of the
Chytrid fungus; and

e Other statutory approval requirements relevant to their activities.

A competency-based assessment will be undertaken at the completion of the

induction that will include questions regarding the management of site impacts on the
GGBF.

5.2 Surveys

Surveys of the proposed work area to assess for the presence or absence of GGBF
individuals will be undertaken by a suitably qualified ecologist and/or persons trained
(with competency assessment) by a suitably qualified ecologist in GGBF ecology
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prior to any activities that will cause ground disturbance. Such activities include
breaking and/or excavation of ground/soil and/or backfilling over ground.

More specifically, ground disturbance activities may comprise:
e Earthworks (i.e. repairs and re-stabilisation of batters, back-filling);
e Recovery of debris associated with maintenance of drainage lines; and
Construction of facilities that involve new ground disturbance (e.g. monitoring
bores, etc).

Pre-commencement ecological surveys will be waivered in the instance of
emergency works where site personnel are under the direction of emergency
services to assist with or initiate works to protect life and/or property and/or the
environment.

Ecological surveys will not be undertaken for activities that do not cause ground
disturbance such as the collection of monitoring samples (e.g. groundwater, surface
water, etc), fencing repairs, slashing or targeted removal of vegetation and plant and
equipment repairs.

5.3 Frog Exclusion Fencing

Prior to the start of the care and maintenance phase, anticipated in late 2011 or early
2012, the frog exclusion fence around the perimeter of the Site will be permanently
removed. This fence was installed by BHPB during the pre-construction period to
prevent the movement of frogs to site during the construction and main operational
phases.

Removal of this fence was always proposed at this stage in works to afford the local
population of Litoria aurea the opportunity to utilise this area of potential habitat as
early as possible following the completion of the construction and main operational
activities.

Removal of this fence is also a requirement of the KI Emplacement Licence Deed,
agreed between BHPB and the landowner, to be undertaken prior to practical
completion being achieved. This milestone signals the completion of the construction
and main operational activities and is the date after which the care and maintenance
period starts.

In lieu of the removal of this perimeter fencing, installation of frog exclusion fencing
around a specific work area will be considered for each activity during the care and
maintenance period. The decision to proceed with fencing during this phase of
operations will be based upon advice from a suitably qualified ecologist and/or or
persons trained (with competency assessment) by a suitably qualified ecologist in
GGBF ecology and will consider the duration of the activity at one particular location
(e.g. minimum of one month during the non-breeding — autumn/winter - season or a
minimum of two weeks during the breeding — spring/summer - season) and the
potential for the activity to cause ongoing or sustained new ground disturbance (e.g.
daily disturbance of new ground).

In these situations, should a frog exclusion fence be considered appropriate, the
fence will be local to the work area and constructed and installed in accordance with
the specifications outlined in Section 4.1.1. Any fencing will be removed upon the
completion of that activity.
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For activities of short duration and/or limited ground disturbance, regular GGBF
inspections of the work area may be undertaken by a suitably qualified ecologist
and/or or persons trained (with competency assessment) by a suitably qualified
ecologist in GGBF ecology in place of having local frog exclusion fencing. This
person will determine the frequency of inspections mindful of the time of year and the
location and nature of works.

5.4 Frog Relocation during Works

In the event that a GGBF individual is observed within a work area, or immediate
vicinity of, then the following relocation procedure will be initiated if the GGBF
individual is likely to be harmed by the proposed works:

e The observer will immediately cease any activity and will notify the HRRP
Environmental Representative of the frog location;

e The Environmental Representative will determine whether the frog is likely to
be harmed by the proposed works;

e If the frog is likely to be harmed, the Environmental Representative will either
1) contact a suitably qualified ecologist to capture the frog or site personnel
trained in GGBF capture and relocation procedures may also undertake this
action; or 2) ensure that works at that location are suspended until such times
as the GGBF is allowed to naturally move away from the work area to not be
potentially impacted by the activity;

e |If a captured frog appears healthy, a release location (i.e. one of the potential
relocation areas identified in Figure 4-1, and nominally the nearest relocation
area to where the frog was found) will be determined as appropriate and
used. If the frog appears sick or is dead, procedures outlined in Section 3.5.3
will be applied.

Relocation of GGBF individuals during these times will be conducted in accordance
with the relevant measures outlined in the Hygiene Procedures (Section 3.2).

Morphology details (that can be determined) of captured GGBF individuals and their
relocation site will be recorded.

5.5 Hygiene Procedures

The same frog hygiene procedures will be applied to all vehicles, mobile plant and
worker footwear during the care and maintenance phase as is described in Section
3.2.2.
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SECTION 6

Monitoring

6.1 Fence Monitoring

The conditional state of frog exclusion fencing will be monitored on a regular basis,
particularly during times when frogs are highly mobile such as the spring/summer
breeding period.

This monitoring will be undertaken twice weekly for the first fortnight following fence
installment, and monthly thereafter during construction.

Frog exclusion fences maintained around specific work areas during the care and
maintenance period will be inspected on a daily basis.

If failures in the fencing are identified during monitoring, action will be taken to
promptly repair the failure to the satisfaction of the HRRP Environmental
Representative.

6.2 Surface and Ground Water Monitoring

Surface and ground water monitoring at the Site will be undertaken in accordance
with the licensing approval requirements of the OEH and other relevant authorities
applicable at that time.

Monitoring will also include monthly monitoring within pond habitats adjacent to the
cell construction area during the GGBF breeding season (spring/summer months)
and every three months during the remainder of the year whilst works are being
completed*. The monitoring locations and frequency will be reviewed if issues are
detected.

[*Note, the exception to the monitoring frequency identified above is that
Contaminants to be monitored (refer Table 4) will be sampled and analysed every
three months during the construction period regardless of the time of year (i.e.
breeding season). This is because this data will only be providing baseline conditions
prior to the emplacement of treated sediments on-site. This monitoring frequency will
revert back to monthly during the GGBF breeding season during subsequent
operations (emplacement activities) and three-monthly for the remaining period of the
year, the same as for the other standard parameters. Worth noting is that baseline
monitoring in wetlands adjacent to the cell construction areas has already been
completed to begin to characterise the water quality in these areas prior to the
commencement of any works.]

The surface water quality parameters identified in Table 4 will be analysed during the
monitoring of wetland Litoria aurea habitats located adjacent to the proposed
emplacement.

Table 4: Monitoring Parameters

Analyte

Temperature (°C)

pH

25



Electrical Conductivity (uS)

Dissolved Oxygen (DO)

Turbidity

Nutrients (Total Nitrogen and Total Phosphorus)

Contaminants

Ammonia

Total Cyanide

Metals (Arsenic, Cadmium, Copper, Chromium, Mercury, Iron, Manganese,
Molybdenum, Nickel, Lead, Zinc)

BTEX (Benzene, Toluene, Ethylbenzene and Xylene)

Total Polycyclic Aromatic Hydrocarbons (PAHS)

Individual PAHs (16)

Total Phenols

Total Recoverable Hydrocarbons (Cs-Cgs)

Contaminants identified above are those that historically may be present at the site
and in addition those which have been found from testing as present within the
remediated sediments.

These parameters have been identified by qualified ecologists from RPS Harper
Somers O'Sullivan (refer Appendix 2 confirming RPS Harper Somers O’Sullivan
advice on this matter and wider Plan content). The ongoing analysis of this
combination of parameters will allow the early detection of events during the
construction and main operational phases that may lead to, for example, pollution or
eutrophication of wetland habitats which may impact on Litoria aurea populations.

Baseline surface and ground water conditions within, underlying and surrounding
GGBF habitat ponds will be established from the monitoring being undertaken prior
to works and, on this basis, appropriate trigger values for key parameters will be
determined based on the natural variability of parameters observed within the
baseline dataset. These trigger values will be determined by qualified ecologist(s) for
pond areas and be applied during the completion of works. These trigger values will
consider the existing range of water quality values recorded and that can be
reasonably expected for these habitats based on previous monitoring. Where these
trigger values are exceeded, effective response measures will be taken within a
timeframe commensurate with the risk. The risk will be determined by qualified
ecologist(s) in consultation with the HRRP Environmental Representative (or
delegate).

Response measures will be coordinated by the HRRP Environmental Representative
(or delegate) and will be initiated immediately (i.e. as soon as practicable) after the
result becomes known, and will include:

¢ Investigation of the trigger value exceedances;

e Investigation will first include verifying the validity of the initial result and then
consideration of factors including significance of the result, status of
operational activities, seasonal influences, other potential sources and
environmental conditions and on this basis determine the most appropriate
response measures applicable to the situation. This may include joint
investigation with neighbouring activities (e.g. NCIG) to determine the precise
cause(s) and most effective management response where cumulative or non-
HRRP impacts may be influencing water quality;
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e Monitoring of effectiveness of any response, including mitigation, measures
applied;

e Determining whether further follow-up is required including additional water
monitoring and other actions; and

e Recording of event, investigation findings and the corrective measures
implemented.

Note, the surface and ground water monitoring described in this Section will only be
undertaken during the construction and main operational phases and not during the
care and maintenance period. This is because the potential for impacts on water
quality is low during the care and maintenance period which is after the emplacement
facility has been filled, capped and revegetated and only minor works of limited scale
are anticipated.
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"1 introduction

This information circular outlines measures to:

® Prevent or reduce disease causing pathogens being transferred within and between

wild populations of frogs.

® Ensure captive frogs are not infected prior to release.

® Deal safely with unintentionally transported frogs.

® Assist with the proper identification and management of sick and dead frogs in the wild.

1.1 Who should read this
document?

This protocol is intended for use by all
researchers, wildlife consultants, fauna
surveyors and students undertaking frog
field-work. In addition, the protocol
should be read by National Parks and
Wildlife Service (NPWS) personnel, frog
keepers, wildlife rescue and carer
organisations, herpetological/frog interest
groups/societies, fauna park/zoo operators/
workers and other individuals who
regularly deal with or are likely to
encounter frogs.

This protocol outlines the expectations of
the NPWS regarding precautionary
procedures to be employed when working
with frog populations. The intention is to
promote implementation of hygiene
procedures by all individuals working with
frogs. New licences and licence renewals
will be conditional upon incorporation of
the protocol. The NPWS recognises that
some variation from the protocol may be
appropriate for particular research and frog
handling activities. Such variation
proposals should accompany any licence
application or renewal to the NPWS.

1.2 Background
1.2.1 Amphibian Chytrid Fungus

The apparent decline of frogs, including
extinctions of species and local
populations, has attracted increased
international and national concern. Many

potential causes for frog declines have
been proposed (eg see Pechmann et al.,
1991; Ferrero and Bergin, 1993; Pechmann
and Wilbur, 1994; Pounds and Crump,
1994; Pounds et al., 1997). However, the
patterns of decline at many locations
suggest that epidemic disease maybe the
cause (Richards et al., 1993; Laurance et
al., 1996; Alford and Richards, 1997).
Recent research has implicated a water-
borne fungal pathogen Batrachochytrium
dendrobatidis as the likely specific causative
agent in many of these declines both in
Australia and elsewhere (Berger et al.,
1998; 1999). This agent is commonly
known as the amphibian or frog chytrid
fungus and is responsible for the disease
Chytridiomycosis (Berger et al., 1999).

B. dendrobatidis is a form of fungus
belonging to the phylum Chytridiomycota.
Most species within this phylum occur as
free-living saprophytic fungi in water and
soil and have been found in almost every
type of environment including deserts,
arctic tundra and rainforest and are
considered important primary biodegraders
(Powell 1993). B. dendrobatidis is a unique
parasitic form of Chytridiomycete fungi, in
that it invades the skin of amphibians,
including tadpoles, often causing sporadic
deaths with up to 100% mortality in some
populations. Chytridiomycosis has been
detected in over 40 species of native
amphibian in Australia (Mahony and
Wekman 2000). However, it is not
currently known whether the fungus is
endemic or exotic to Australia.



The infective stage of B. dendrobatidisis
the zoospore and transmission requires
water (Berger et al.,1999). Zoospores
released from an infected amphibian can
potentially infect other amphibians in the
same water. More research is needed on
the dynamics of infection in the wild.

B. dendrobatidis is known to be susceptible
to seasonal temperature changes,
dehydration, salinity, water pH, light,
nutrition and dissolved oxygen
(Bergeretal., 1999).

1.3 Objectives

The objectives of the hygiene protocol are
to:

= Recommend best-practice procedures
for NPWS personnel, researchers,
consultants and other frog enthusiasts
or individuals who handle frogs.
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= Suggest workable strategies for those
regularly working in the field with frogs
or conducting fieldwork activities in
wetlands and other aquatic
environments where there is the
potential for spreading pathogens such
as the frog chytrid fungus.

= Provide background information and
guidance to people who provide advice
or supervise frog related activities.

= Provide standard licence conditions for
workers engaged in frog related
activities.

= Inform Animal Care and Ethics
Committees (ACEC) for their
consideration when granting research
approvals.

free-living zoospore
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Life cycle of frog chytrid fungus from infective free-
living zoospore stage to sporangium (adapted from
L. Berger).



@ site_ hygiene management

Achecklist of risk
management
proceduresand
recommended
standard hygiene kit
isprovidedin
Appendix 1. Please
note Footnote 1 on

page4.

(&)

Individuals studying frogs often travel and
collect samples of frogs from multiple sites.
Some frog populations can be particularly
sensitive to the introduction of infectious
pathogens such as the frog chytrid fungus.
Also, the arrangement of populations in
the landscape may make frogs particularly
vulnerable to transmission of infectious
pathogens. Therefore, it is important that
frog workers recognise the boundaries
between sites and undertake measures
which reduce the likelihood of spreading
infection.

Where critically endangered species or
populations of particular risk are known to
occur, this protocol should be applied over
very short distances ie a single site may
need to be subdivided and treated as
separate sites.

When planning to survey multiple sites,
always start at a site where frog chytrid
fungus is not known to be present before
entering other infected areas.

2.1 Defining a site

Defining the boundary of a site maybe
problematic. In some places, the boundary
between sites will be obvious but in others,
less so. Undertaking work at a number of
sites or conducting routine monitoring at a
series of sites within walking distance
creates obvious difficulties with boundary
definitions. It is likely that defining the
boundary between sites will differ among
localities. It may be that a natural or
constructed feature forms a logical
indicator of a site boundary eg a road/
track, a large body of water such as a river
or the sea, a marked habitat change or a
catchment boundary.

Asaguiding principle, each
individual waterbody should be
considered aseparatesite.

When working along a river or stream or
around a wetland or a series of
interconnecting ponds it is reasonable, in
most instances, to treat such examples as a
single site for the purposes of this protocol.
Such a case would occur in areas where
frogs are known to have free interchange
between ponds.

Where a stream consists of a series of
distinctive tributaries or sub-catchments or
where there is an obvious break or division
then they should be treated as separate
sites, particularly if there is no known
interchange of frogs between sites.

2.2 On-site hygiene

When travelling from site to site it is
recommended that the following hygiene
precautions be undertaken to minimise the
transfer of disease from footwear,
equipment and/or vehicles.

Footwear

Footwear must be thoroughly
cleaned and disinfected at the
commencement of fieldwork and
between each sampling site.

This can be achieved by initially scraping
boots clear of mud and standing the soles in
a disinfecting solution. The remainder of
the boot should be rinsed or sprayed with a
disinfecting solution that contains
benzalkonium chloride as the active
ingredient. Disinfecting solutions should be
prevented from entering any water bodies.

Rubber boots such as ‘gum boots’ or
‘Wellingtons’ are recommended because of
the ease with which they can be cleaned
and disinfected.

Several changes of footwear bagged
between sites might be a practical
alternative to cleaning.



Equipment

Equipmentsuch as nets, balances,
callipers, bags, scalpels, headlamps,
torches, wetsuits and wadersetc
that are used at one site must be
cleaned and disinfected before re-
use atanother site.

Disposable items should be used where
possible. Non-disposable equipment
should be used only once during a
particular field exercise and disinfected
later or disinfected at the site between uses
using procedures outlined in 2.4 below.

Vehicles

Where necessary, vehicle tyres
should be sprayed/flushed witha
disinfecting solution in high-risk
aress.

Transmission of disease from vehicles is
unlikely to be a problem. However, if a
vehicle is used to traverse a known frog
site, which could result in mud and water
being transferred to other bodies of water
or frog sites, then wheels and tyres should
undergo cleaning and disinfection. This
should be carried out at a safe distance
from water bodies, so that the disinfecting
solution can infiltrate soil rather than run-
off into a nearby water body.

Spraying with ‘toilet duck’ (active
ingredient benzalkonium chloride) is
recommended to disinfect car wheels
and tyres.

Cleaning of footwear before getting back
into the car will prevent the transfer of
pathogens from/to vehicle floor and
control pedals.

2.3 Handling of frogs in the field

The spread of pathogenic organisms, such
as the frog chytrid fungus, may occur as a
result of handling frogs.

Frogs should only be handled when
necessary.

Where handling of frogs is necessary the
risk of pathogen transfer should be
minimised as follows:

= Hands should be either cleaned and
disinfected between samples or a new
pair of disposable gloves used for each
sample!. This may be achieved by
commencing with a work area that has
a dish containing a disinfecting
solution and paper towels.

= A ‘one bag — one frog’ approach to frog
handling should be used especially
where several people are working
together with one person processing
frogs and others doing the collecting.
Bags should not be reused.

= A ‘one bag — one sample’ approach to
tadpole sampling should be used. Bags
should not be reused.

Researchers who use toe clipping or
Passive Integrated Transponder (PIT)
tagging are likely to increase the risk of
transmitting disease between frogs due to
the possibility of directly introducing
pathogens into the frogs’ system. This can
be minimised by using:

= Disposable sterile instruments

= Instruments disinfected previously and
used once

< |nstruments disinfected in between
each frog

! As a principle, this protocol assumes that not all frogs in an infected pond will be contaminated by the frog
chytrid fungus. The infective load of a body of water may not be high enough to cause cross contamination of
individual frogs in the same pond. Therefore care should be taken to use separate gloves and bags and clean
hands for each sample, to avoid transmission of high infective loads between individuals.

Disinfecting
solutions containing
benzalkonium
chloride are readily
available from local
supermarkets.
Some brands
include Toilet Duck,
Sanpic, New Clenz
and Pine Clean.

.,
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Open wounds from toe clipping and PIT
tagging should be sealed with a
cyanoacrylate compound such as Vetbond©
to reduce the likelihood of entry of
pathogens. The NPWS ACEC further
recommends the application of topical
anaesthetic Xylocaine© cream and
Betadine© disinfectant (1% solution)
before and after any surgical procedure.
This should then be followed by the
wound sealant.

All used disinfecting solutions, gloves and
other disposable items should be stored in
a sharps or other waste container and
disposed or sterilised appropriately at the
completion of fieldwork. Disinfecting
solutions must not come into contact with
frogs or be permitted to contaminate any
water bodies

2.4 Disinfection Methods

Disinfecting agents for hands and
equipment must be effective against
bacteria and both the vegetative and spore
stages of fungi. The following agents are
recommended:

= Chloramine and Chlorhexidine based
products such as Halamid©, Halasept©

or Hexifoam®© are effective against both
bacteria and fungi. These products are
suitable for use on hands, footwear,
instruments and other equipment. The
manufacturers instructions should be
followed when preparing these
solutions.

= Bleach and alcohol (ethanol or
methanol), diluted to appropriate
concentrations can be effective against
bacteria and fungi. However, these
substances may be less practical because
of their corrosive and hazardous nature.

When using methanol either:

« immerse in 70% methanol for 30
minutes or

= dip in 100% methanol then flame
for 10 seconds or boil in water for 10
minutes

Fresh bleach (5% concentration) may be
also effective against other frog pathogens
such as Rana Virus.

Some equipment not easily disinfected in
these ways can be effectively cleaned using
medical standard 70% isopropyl alcohol
wipes — Isowipes©.



'3 captive frog hygiene management

3.1 Housing frogs and tadpoles When contemplating a release of captive
bred tadpoles for conservation purposes a
Translocation Proposal should be

submitted to the NPWS and pathological

Detailed
information on
safely maintaining
frogsin captivity is
provided in VVoigt

Frogs and tadpoles should only be
removed from a site when

absolutely necessary.

When it is necessary for frogs or tadpoles
to be collected and held for a period of
time, the following measures should be
undertaken:

= Animals obtained at different sites
should be kept isolated from each other
and from other captive animals.

= Aquaria set up to hold frogs should not
share water, equipment or any filtration
system. Splashes of water from
adjacent enclosures or drops of water
on nets may transfer pathogens
between enclosures.

= Prior to housing frogs or tadpoles,
ensure that tanks, aquaria and any
associated equipment are disinfected.

= Tanks and equipment should be
cleaned, disinfected and dried
immediately after frogs/tadpoles are
removed.

Careful maintenance of your enclosures will ensure
a safe and hygienic environment for captive frogs
and tadpoles.

3.2 Tadpole treatment

In most instances:

Release to the wild of tadpoles

held or bred in captivity should S k l‘
be avoided. \Q g \"0

screening for disease should be undertaken

) 2001).
(see also NPWS Draft Translocation (o)

Policy). Tadpoles can be tested by
randomly removing 10 individuals at 6
weeks and again at 2 weeks before
anticipated release. Testing could be
undertaken by the pathology section at
Taronga Zoo, Newcastle University,
CSIRO Australian Animal Health
Laboratories at Geelong and James Cook
University at Townsville. Such an
arrangement would need to be negotiated
by contacting one of these institutions
well before the anticipated release date.
(see Appendix 2 for contact details)

The NPWS will licence the NSW
Department of Education and Training
(DET) to allow school students and/or
teachers to remove tadpoles for classroom
life cycle studies. They will be authorised
to remove a maximum of 20 individuals
from only one location and each school
will also require endorsement from DET
Animal Care and Ethics Committee and
comply with this protocol.

Tadpoles collected for these purposes are
to be obtained from the local area of the
school and are not to be obtained from
NPWS Reserves. As soon as tadpoles
have transformed, froglets must be
returned to the exact point of capture.
Tadpoles from different locations are not
to be mixed.

Antifungal cleansing treatments to clear
tadpoles of the frog chytrid fungus are
currently being trialed. In the future, such
a treatment may be an added procedure

raniiirad nrinr tn franlat ralaacac



3.3 Frog treatment

The rigour with which frogs must be
treated to ensure pathogens are not
introduced to native populations means
that any proposal for the removal of adult
frogs (particularly threatened species) from
wild populations should be given careful
consideration.

When it is essential for frogs to be
removed from the wild, the following
should apply.

Individuals to be released should be
quarantined for a period of 2 months and
monitored for any signs of illness or
disease.

Frogs must not be released if any evidence
of illness or infection is detected. If illness
is suspected, further advice must be sought
from a designated frog recipient
(Appendix 2) as soon as possible to
determine the nature of the problem.
Chytridiomycosis can be diagnosed in live
frogs by microscopical examination of
preserved toe clips or from shedding skin
samples. Research is still in progress on
the development of a simple technique for
the detection of Chytridiomycosis and a
treatment for infected frogs.

Current methods which may be used
include:

= Atechnique for the treatment of
potentially infected frogs is to place the
frogs individually in a 1mg/L
benzalkonium chloride solution for 1
hour on days 1, 3, 5, 9, 11 and 13 of the
treatment period. Frogs are then
isolated/quarantined for two months.
This and other possible treatments are
documented in Berger and Speare
(1998)

= Betadine© and Bactone© treatments
have also been used on adult frogs with
some success (M. Mahony, Newcastle
University pers. comm.)

= |traconazole®© is an expensive drug
which has been used successfully (Lee
Berger CSIRO Australian Animal
Health Laboratory pers. comm.).
Information on this method is available
on the Website http://www.jcu.edu.au/
school/PHTM/frogs/adms/attach6.pdf.

Frogs undergoing treatment should be
housed individually and kept separate from
non-infected individuals.

3.4 Displaced frogs

Displaced frogs are those native frog
species and introduced Cane Toads (Bufo
marinus) which have been unintentionally
transported around the country with fresh
produce, transported produce and
landscaping supplies. Procedures to be
undertaken when encountering
introduced/displaced native frog species
(as well as Cane Toads) are as follows.

3.4.1 Banana box frogs

‘Banana Box’ frog is the term used to
describe several native frog species (usually
Litoria gracilenta, L. infrafrenata, L.
bicolor and L. caerulea) commonly
transported in fruit and vegetable
shipments and landscaping supplies. In
the past, well meaning individuals have
attempted to return these frogs to their
place of origin but this is usually
impossible to do accurately. There is risk of
spread of disease if these frogs are
transferred from place to place.

It is strongly recommended that:

Displaced Banana Box frogs

should be treated asif they are
infected and should not to be
freighted anywhere for release to
the wild unless specifically approved
by NPWS.



When encountering a displaced frog:
= Contact a licensed wildlife carer

organisation to collect the animal. The

frog should then undergo a quarantine
period of 2 months along with an
approved disinfection treatment.

= Post-quarantine, the frog (if one of the
species identified above) may be
transferred to a licensed frog keeper.

All other species require the permission
from NPWS Wildlife Licensing (WLU)

prior to transfer. Licensed carer groups

are to record and receipt frogs obtained

and disposed of in this way.

= Licensed Frog Keepers are to list these
frogs in their annual licence returns to
NPWS.

Frogs held by licensed Frog Keepers are
not to be released to the wild except with
specific NPWS approval.

Displaced frogs may be made available to
recognised institutions for research
projects, display purposes or perhaps
offered to the Australian Museum as
scientific specimens once approval has
been provided by the NPWS WLU.

Frogs are often unintentionally transported with
fresh produce and landscaping supplies. They are
collectively known as ‘banana box’ or displaced frogs.

3.4.2 Cane toads

Cane toads are known carriers of
the Frog chytrid fungus and should
notbe knowingly transported or
released to the wild.

If a cane toad is discovered outside of its
normal range, it should be humanely
euthanased in accordance with the
recommended NSW Animal Welfare
Advisory Council procedure (see
Appendix 3). Care should be taken to
avoid euthanasia of native species due to
mistaken identity.

3.4.3 Local frog species

Frogs encountered on roads, around
dwellingsand gardensorin
swimming pools should not be
considered as displaced frogs.

Frogs encountered in these situations
should be assisted off roads, away from
dwellings, or out of swimming pools

preferably to the nearest area of vegetation

or suitable habitat.

Incidences of frogs spawning or tadpoles
appearing in swimming pools should

be referred to a wildlife carer/rescue
organisation for assistance

(see Appendix 4).

Contact the Frogwatch Helpline if you are
unsure whether a frog is a local species or

displaced.

An NPWS
information
brochure titled
‘CaneToadsin
NSW’ provides
further information
on cane toadsand
assistance with
identification of
some of the
commonly
misidentified native
species. This
informationisalso
available on the
NPWS website.




@ sick or dead frogs

Unless an obvious cause of illness or death
is evident (eg predation or road mortality):
Sick or dead frogs encountered in the wild
should be collected and disposed of in
accordance with the procedures described
in section 4.2 below.

4.1 Symptoms of sick
and dying frogs

Sick and dying frogs exhibit a range of
symptoms characteristic of chytrid
infection. Symptoms may be expressed in
the external appearance or behaviour of
the animal. A summary of these symptoms
are described below. More detailed
information can be found in Berger et al.,
(1999) or at the James Cook University
Amphibian Disease website at:
http://www/jcu.edu.au/school/phtm/
PHTM/frogs/ampdis.htm. A directory of
other useful websites is provided in
NPWS (2001).

Diagnostic behaviour tests

Appearance
(one or more symptoms)

= darker or blotchy upper (dorsal) surface

= reddish/pink-tinged lower (ventral)
surface and/or legs and/or webbing or
toes

= swollen hind limbs

= very thin or emaciated

= skin lesions (sores, lumps)
= infectedeyes

= obvious asymmetric appearance

Behaviour (one or more symptoms)

= lethargic limb movements, especially
hind limbs

= abnormal behaviour (eg a nocturnal,
burrowing or arboreal frog sitting in the
open during the day and making no
vigorous attempt to escape when
approached)

« little or no movement when touched

Great barred frog (Mixophyes fasciolatus) with severe
Chytrid infection — note lethargic attitude and
sloughing skin. photo: L. Berger

Sick frogs will fail one or more of the following tests:

test healthy sick

Gently touch with finger Frog will blink Frog will not blink above the eye

Turn frog on its back Frog will flip Frog will remain on its back
back over

Frog will use its No response from frog
forelimbs to try

to remove grip

Hold frog gently by its
mouth



4.2 \What to do with sick or
dead frogs

A procedure for the preparation and
transport of a sick or dead frog is given
below?. Adherence to this procedure will
ensure the animal is maintained in a
suitable condition for pathological
examination and assist the NPWS and
researchers to determine the extent of the
disease and the number of species affected.

= Disposable gloves should be worn when
handling sick or dead frogs. Avoid
handling food and touching your
mouth or eyes as this could transfer
pathogens and toxic skin secretions
from some frog species.

= New gloves and a clean plastic bag
should be used for each frog specimen
to prevent cross-contamination. When
gloves are unavailable, use an
implement to transfer the frog to a
container rather than using bare hands.

= Ifthefrog is dead, keep the specimen
cool and preserve as soon as possible (as
frogs decompose quickly after death
making examination difficult).
Specimens can be fixed/preserved in
70% ethanol or 10% buffered formalin.

Cut open the belly and place the frog in
about 10 times its own volume of
preservative. Alternatively, specimens can
be frozen (although this makes tissues
unsuitable for some tests). If numerous
frogs are collected, some should be
preserved and some should be frozen.
Portions of a dead frog can be sent for
analysis eg a preserved foot, leg or a
portion of abdominal skin.

The container should be labelled
showing at least the species, date and
location. A standardised collection
form is provided in Appendix 5.

If the frog is alive but unlikely to
survive transportation (death appears
imminent), euthanase the frog (see
Appendix 3) and place the specimen in
a freezer. Once frozen, the specimen is
ready for shipment to the address
provided below.

If the frog is alive and likely to survive
transportation, place the frog into
either a moistened cloth bag with some
damp leaf litter or into a plastic bag
with damp leaf litter and partially
inflated before sealing. Remember to
keep all frogs separated during
transportation.

Preserved samples can be sent in jars or
wrapped in wet cloth, sealed in bags
and placed inside a padded box.

Send frozen samples in an esky with dry
ice (available from BOC/CIG Gas
outlets).

Place live or frozen specimens into a
small styrafoam esky (available from K-
Mart/Big W for approximately $2.50).

Seal esky with packaging tape and
address to one of the laboratories listed
in Appendix 4.

Send the package by courier (NPWS
use TNT Express Overnight).

Keep all receipts for esky, ice, cooler
bricks and courier for reimbursement
from NPWS Threatened Species Unit
Northern Directorate (Appendix 3).

2 The measures described below are standard procedures and may vary slightly depending on the distance and
time required to reach the intended recipient. Contact the intended recipient of the sick or dead frog prior to

sending to confirm the appropriate procedure.

Further information
onsick and dying
frogs is available on
the Amphibian
Disease Home Page
at http:/
wwww.jeu.edu.au/
dept/PHTM/frogs/
ampidis.htm—in
particular refer to
‘What todowith
deadorillfrogs’.
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appendix 1

hygiene protocol checklist and field kit

The following checklist and field kit are designed to assist with minimising the risk of
transferring pathogens between frogs.

Have you considered the following questions before handling frogs in the field:
= Has your proposed field trip been sufficiently well planned to consider hygiene issues?

= Have you taken into account boundaries between sites (particularly where endangered
species or populations at risk are known to occur)?

= Have footwear disinfection procedures been considered and a strategy adopted?

= Have you planned the equipment you will be using and developed a disinfection
strategy?

= Areyou are planning to visit sites where vehicle disinfection will be needed (consider
both vehicle wheels/tyres and control pedals) and if so, do you have a plan to deal with
vehicle disinfection?

= Have handling procedures been planned to minimise the risk of frog to frog pathogen
transmission?

= Do you have a planned disinfection procedure to deal with equipment, apparel and
direct contact with frogs?

Ifyou answered NO to any of these questions please re-read the relevant section
of the NPWS Hygiene Protocol for the Control of Disease in Frogs and apply a
suitable strategy.

Field hygiene kit

When planning to survey frogs in the field a portable field hygiene kit should be assembled
to assist with implementing this protocol. Recommended ents of a field hygiene kit
would include:

= Small styrofoam eski
= Disposable gloves

= Disinfectant spray bottle (atomiser
spray) and/or wash bottle

= Disinfecting solutions

= Wash bottle

= Scraper or scrubbing brush
= Smallbucket

= Plastic bags large and small
= Container for waste disposal

= Materials for dealing with sick and dead frog

®



Always contact the
relevant specialist
prior tosendinga
sickordead frog. In
some cases, only
wild frogs will be

assessed for disease.

Analysis may also
attractasmall fee
per sample.

appendix 2

designated sick and dead frog recipients

Contact one of the following specialists to
arrange receipt and analyse sick and dead
frogs. Make contact prior to dispatching
package:

Karrie Rose
Pathology Taronga Zoo
PO Box 20
MOSMAN NSW 2088

Phone: 02 9978 4749
Fax: 02 9978 4516
Krose@z00.nsw.gov.au

Diana Mendez

School of Public Health
and Tropical Medicine
JCU House — Suite 11

57 Mitchell Street

North Ward
TOWNSVILLE QLD 4810

Phone: 07 4722 5771 or 07 4781 4181
Fax: 07 4722 5788
Diana.Mendez@jcu.edu.au

for all skin or toe-clip samples:

Rick Speare

School of Public Health
and Tropical Medicine
JCU House — Suite 13

57 Mitchell Street

North Ward
TOWNSVILLE QLD 4810

Phone: 07 4722 5777
Fax: 07 4722 5788
Richard.Speare@jcu.edu.au

Michael Mahony

School of Biological Sciences
University of Newcastle
CALLAGHAN NSW 2308

Phone: 02 4921 6014
Fax: 02 4921 6923
bimjm@cc.newcastle.edu.au

For reimbursement of costs associated
with the transport of sick and dead frogs
costs contact:

Nick Sheppard

Threatened Species Unit

NSW National Parks and Wildlife Service
(Northern Directorate)

Locked Bag 914

COFFS HARBOUR NSW 2450

Phone: 02 6659 8231
Fax: 02 6651 6187
nick.sheppard@npws.nsw.gov.au

For information on frog keeping licences
and approvals to move some species of
displaced frog contact:

The Manager

NPWS Wildlife Licensing
Biodiversity Research and
Management Division
PO Box 1967

Hurstville NSW 2220

Ph 02 9585 6481
Fax 02 9585 6401
jeff.hardy@npws.nsw.gov.au

For information on the possible identity of
displaced frogs contact:

Frog and Tadpole Society (FATS)
Frogwatch Helpline

Ph: 0419 249 728



appendix 3

NSW Animal Welfare Advisory Council methodology

The NSW Animal Welfare Advisory
Council Procedure for humanely
euthanasing cane toads or terminally ill
frogs is stated as follows:

= Using gloves, or some other implement, ‘&

place cane toad or terminally ill frog
into a plastic bag.

= Cool in the refrigerator to 4°C.

= Crush cranium with a swift blow using
a blunt instrument.

Note: Before killing any frog presumed to
be a cane toad, ensure that it has been
correctly identified and if outside the
normal range for cane toads in NSW
(north coast) that local NPWS regional
office is informed.




appendix 4

licensed wildlife carer and rescue organisations

Following is a list of wildlife rehabilitation groups licensed by

NSW National Parks and Wildlife Service*:

Northern NSW

ASR (Australian Seabird Rescue), ‘Waverly’,
Pacific Highway, WEST BALLINA 2478

FRIENDS OF THE KOALA,
PO Box 5034, EAST LISMORE 2477

KPSN (Koala Preservation Society of NSW),
PO BOX 236, PORT MACQUARIE 2444

NRWC (Northern Rivers Wildlife Carers),
PO Box 6432, LISMORE SOUTH 2480

NTWC (Northern Tablelands Wildlife
Carers), PO Box 550, ARMIDALE 2350

TVWC (Tweed Valley Wildlife Carers),
PO Box 898, MURWILLUMBAH 2484

WCGI (Wildlife Carers of Glen Innes),
PO Box 520, GLEN INNES 2370

Central Coast including Sydney

AWARE (Aust. Wildlife Ambulance Rescue
Service), PO Box 592, CARINGBAH 2229

AWH (Australian Wildlife Hospital),
PO Box 84, RAYMOND TERRACE 2324

CCFFC (Cabramatta Creek Flying-fox
Committee), PO Box 430 BONNYRIGG 2177

FAWNA (For Aust Wildlife Needing Aid),
PO Box 41, BEECHWOOD 2446

GLWR (Great Lakes Wildlife Rescue), c/-
Huntley, The Lakes Way, BUNGWAHL 2423

HKPS (Hunter Koala Preservation Society),
PO Box 544, RAYMOND TERRACE 2324

IFAW (International Fund for Animal Welfare
Aust P/L), 29 Georgina St, NEWTOWN 2042

KBCC (Ku-ring-gai Bat Colony Committee),
45 Highfield Road, LINDFIELD 2070

KPC (Kangaroo Protection Co-operative),
GPO Box 3719, SYDNEY 2001

NATF (Native Animal Trust Fund),
8 Conway St, TORONTO 2283

ORRCA (Org. for the Rescue and Research of
Cetaceans), PO Box 442, ARTARMON 2064

SMWS (Sydney Metropolitan Wildlife
Services), 31 Chiltern Rd, INGLESIDE 2101

WILD & FREE,
PO Box 268, GLOUCESTER 2422

WILDLIFE ARC (Wildlife - Animal Rescue &
Care), PO Box 2383, GOSFORD 2250

WIRES (Wildlife Information & Rescue
Service), PO Box 260, FORESTVILLE 2087
(Note: WIRES has 25 Branches — addresses
available separately)

Southern NSW

LAOKO (Looking After Our Kosciusko
Orphans), 18 Kurrajong St, INDABYNE 2627

NANA (Native Animal Network Assoc.),
P.O. Box 780, ULLADULLA 2539

SWCG (Sunraysia Wildlife Carers Group),
PO Box 189, GOL GOL 2738

Western NSW

LWC (Lachland Wildlife Carers),
‘Revenue’, CONDOBOLIN 2877

WILDCARE QUEANBEYAN,
PO Box 1404, QUEANBEYAN 2620

RRANA (Rescue & Rehabilitation of
Australian Native Animals),
107 Boughtman St, BROKEN HILL 2880

RSPCA (ACT) Inc.
PO Box 3082
WESTON ACT 2611

WCN(CW) (Wildlife Carers Network
(Central West)), ‘Grunty Fen’,
RUNNING STREAM, NSW 2850

4 Note: some of these organisations may not care for frogs.



appendixX 5 — sick or dead frog collection form

Sender details:

name: address: postcode:

phone: (w) (h) fax: email:

Collector details: (where different to sender)

name: address: postcode:

phone: (w) (h) fax: email:

Specimen details:

record no: no. of specimens: species name: date collected:
day/month/year
time collected: Sex: status at time of collection: date sent:
male/female healthy(H)/ sick(S)/ dead(D) day/month/year
location: map grid reference:
(easting) (northing)
reason for collection:
Batch details for multiple species collection:
species no. locality (AMG) date sex status (H/S/D)
habitat type: vegetation type: micro habitat:
eg creek, swamp, forest eg rainforest, sedgeland eg creek bank, under log, amongst emergent vegetation,

on ground in the open

unusual behaviour of sick frogs:

eg lethargic, convulsions, sitting in the open during the day, showing little or no movement when touched.

dead frogs appearance:
eg thin, reddening of skin on belly and/or toes, red spots, sore, lumps or discolouration on skin
deformed frogs: dead/sick tadpoles:
eg limb(s) missing, abnormal shape or length eg numbers/behaviour
unusual appearance of egg masses: recent use of agricultural chemicals in area:

eg grey or white eggs eg pesticides, herbicides, fertilisers

other potential causes of sickness/mortality/comments/additional information:
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/7 \* HARPER

RPS RESEE

Our Ref: 25123:CA:JH
19 August 2009

DEPARTMENT OF ENVIRONMENT, WATER, HERITAGE & THE ARTS
GPO BOX 787
CANBERRA ACT 2601

ATTENTION: KATE ANDREW
SE QLD / NSW SECTION
ENVIRONMENT ASSESSMENT BRANCH

Dear Madam,

RE: GREEN & GOLDEN BELL FROG MANAGEMENT PLAN
BHP BILLITON - HUNTER RIVER REMEDIATION PROJECT
KOORAGANG ISLAND EMPLACEMENT ACTIVITIES

RPS HSO was engaged by BHP Billiton to contribute to the preparation of the
following document:

BHP Billiton (2009) Hunter River Remediation Project — Kooragang Island
Emplacement Activities: Green and Golden Bell Frog Management Plan.
Dated 19" August 2009 (Rev 3).

This engagement included provision of advices on all ecological matters relevant to
the management of the potential for impacts on the Green and Golden Bell Frog at
the development site, and review and input at all stages of the document
development and amendments, including response to DEWHA comments. This
input included consideration of water quality measures and monitoring parameters as
outlined with Section 5.2 of the Management Plan.

RPS HSO ecologists undertaking this work included Craig Anderson, Allan
Richardson and Anna McConville. CV's for these personnel are attached herewith. |
can be contacted should any further clarification of our role and advice be required.

Yours faithfully
RPS HARPER SOMERS O'SULLIVAN

Craig Anderson

Director
BAppSc (EAM) MPIA

T 02 4961 6500

241 Denison Street Broadmeadow NSW | PO Box 428 Hamilton NSW r 024961674

ABN 11 093 343 858

E enquiries@ rpshso.com.au
w www.rpshso.com.au




HARPER

RPS SOMERR

Curriculum Vitae

Name: Craig Anderson
Office: RPS Harper Somers O’Sullivan
Position in Company: Director - Environment

Qualifications / Memberships: Bachelor Applied Science (Environmental Assessment &

Management) University of Newcastle, NSW (1994)
Currently undertaking Graduate Diploma in Archaeological
Heritage through UNE
Ecological Consultants Association of NSW (ECA)
Planning Institute of Australia (PIA)
Frog and Tadpole Study Group (FATS)
Hunter Birds Observers Club (HBOC) Committee Member
2008
Bird Observers Club of Australia (BOCA)
Hunter Heritage Network (HHN)
RFS/PIA NSW Consulting Planners Bushfire Training

Areas of Expertise:

e Production of complex ecological impact assessment documents

Detailed understanding of environmental legislation

Conflict resolution and environmental impact mediation

Land and Environment Court hearings

Flora, habitat, and fauna surveys including threatened species

Bushfire Threat Assessment & Management reporting

Project Management (including areas outside environmental concern)

Recent Experience Includes:

Craig is the Director of the Environment Division at RPS HSO, and has over 14 years experience
in a wide range of environmental consulting. He has undertaken and managed commissions for a
diverse range of projects, including State Significant Developments such as the Hunter Economic
Zone (HEZ).

Extensive background in ecological field surveys, encompassing all aspects of flora and fauna
identification, targeted surveying and mapping. Involved in the initial formulation of an Association
of Consulting Ecologists for NSW in 1998. Has acted as an expert witness in several Land and
Environment Court matters relating to ecology and bushfire assessment. An experienced
negotiator of ecological / development outcomes, and has a detailed understanding of legislation
related to ecological matters. Craig has been actively involved in representations to the
Department of Environment on behalf of the NSW Urban Taskforce in regards to proposed
changes to the NSW Threatened Species Conservation Act.

Craig has also been involved in submissions on bushfire legislation and represented industry
groups such as the NSW Urban Taskforce and Urban Development Institute of Australia (UDIA) on
matters relating to issues such as the proposed listing of endangered ecological communities, and
regional environmental biodiversity strategies. Craig has also recently provided advice and
submission material to the UDIA in relation to the Native Vegetation Act 2003 and the operations of
the Catchment Management Authority (CMA).

www.rpshso.com.au

www.rpsgroup.com



http://www.rpshso.com.au
http://www.rpsgroup.com

HARPER

RPS SOMERR

Curriculum Vitae

Name: Allan Richardson

Office: RPS Harper Somers O’Sullivan
Position in Company: Ecologist

Qualifications / Awards B.Env.Sc. (Environmental Management)

B.Env.Sc. (Hons) (Biology) — Migratory Wading Bird Study
2002 Hunter Environmental Institute Scholarship
Waterways Authority Boating Licence

OH&S Induction Training (Green Card)

NSW Driver’s Licence (Class C)

NPWS Scientific Licence

NSW Animal Ethics Research Authority

Memberships: Hunter Bird Observers Club
Areas of Expertise:

e Ornithological Surveys and Research

e Targeted and general Terrestrial flora and fauna surveys

e Threatened Flora & Fauna Assessment, Reporting and Legislation

o GPS Survey and GIS Mapping Projects

¢ High Level Nature Photography

o Tertiary and General Ecological Tutoring, Demonstrating and Presenting

Recent Experience Includes:

Allan Richardson has broad range of Ecological Assessment reporting experience underpinned by
over 25 years of ecological field experience. Project experience has primarily included a range of
flora and fauna assessment disciplines as required by a wide range of corporate to domestic client
requirements. Allan has a strong grounding in threatened species ecology in both coastal and
western NSW regional areas, with specialist migratory wader studies expertise in Central NSW and
Roebuck Bay in North Western Australia.

Allan’s wide ranging interest across different ecological disciplines, has been a central part of
important threatened species projects, including, the Critically Endangered North Rothbury
Persoonia, Hunter Estuary Green and Golden Bell Frog populations, Migratory Wader habitat
usage surveys and seasonal Swift Parrot movements. Allan’s broad ecological experience also
represents an important part of RPS HSO’s threatened flora and vegetation community mapping,
targeted fauna survey works and threatened species habitat assessments over both small and
large spatial areas for a range of client needs. His depth of experience and a strong knowledge of
Australian fauna and regional vegetation contribute strongly to RPS HSO’s ability to meet the
consultation and regulatory needs of the development community.

www.rpshso.com.au

www.rpsgroup.com
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HARPER

RPS SRULNAN

Curriculum Vitae

Name: Anna McConville

Office: RPS Harper Somers O’Sullivan
Position in Company: Ecologist

Qualifications / B.Env. Sc.

Memberships: M.Phil. (Env. Sc.) Candidate

“The Ecology of the East Coast Freetail Bat
(Mormopterus norfolkensis) in the Hunter Region”
Member of the Australasian Bat Society

Member of the Royal Zoological Society of Australia
Member of the Wildlife Preservation Society of Australia

Areas of Expertise:

Terrestrial Flora and Fauna Surveys

Targeted threatened flora and fauna surveys

Ecological impact assessment and reporting

Ecological condition and threatened species monitoring
Geographic Information Systems mapping and analyses

Detailed understanding of legislation and threatened species issues

Recent Experience Includes:

Anna has four years experience as an ecological consultant across the Hunter, Central
Coast and North Coast regions of NSW. Anna is experienced in designing and conducting
flora and fauna surveys for environmental impact assessment and ecological monitoring.
Key experience includes large infrastructure projects such as Pacific Highway Upgrades,
ecological constraints and opportunities investigations for local environmental studies and
implementation of ecological monitoring programs. Anna has also recently undertaken
Biodiversity Certification and BioBanking feasibility investigations in the Hunter.

Anna is also currently completing a research degree investigating the habitat preferences
of the East Coast Freetail Bat (Mormopterus norfolkensis), a threatened species, in the
Hunter Region. The project investigates landscape-scale habitat use, roost selection and
diet and aims to provide essential information to develop management strategies for the
species.

www.rpshso.com.au
wWww.rpsgroup.com
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