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Department of Infrastructure, Planning and Natural Resources (NSW)
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Commonwedth  Environment  Protection and  Biodiversity
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Environmenta Planning Ingrument
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NVC Act
NV Act
POM
RAMSAR
REP

RES
RVMP
SEPP

SIS
Threatened
biodiversty

TSC Act

NSW Native Vegetation Conservation Act 1997
NSW Native Vegetation Act 2003

Pan of Management

Convention on Wetlands of Internationa Importance
Regiond Environmental Plan

Regiond Environmentad Study

Regiond Vegetation Management Plan

State Environmental Planning Policy

Species Impact Statement

In this document means threatened species, populations or ecologica
communities, or their habitats. This includes plants and animds but
not ‘fis’ or marine vegetation.

NSW Threatened Species Conservation Act 1995

TSC Amendment NSW Threatened Species Conservation Amendment Act 2002

Act
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1 INTRODUCTION

The term ‘threstened biodiversity’ is used throughout this document and means threstened
species, populations or ecologica communities, or their habitats.

1.1 BACKGROUND

The consarvation of threatened plants, animas and their habitats in New South Waes (NSW)
is integrd to maintaining species diveraty. As the diversty of species and their habitats may
be adversdy affected by developments, it is important that informed decisions regarding the
impact of developments can be made. The Environmental Planning and Assessment Act 1979
(EP&A Act) provides the framework for decison-meking under the NSW planning system.
Appropriate implementation of this planning system as it reates to threstened biodiversity can
be facilitated by establishing guiddines for the survey and assessment of threstened animds
and plants'.

The former NSW National Parks and Wildlife Service (NPWS) (now part of the Department
of Environment and Conservation) prepared these working guiddines for threstened species
survey and assessment for terrestrid animas and plants, based on a report prepared under
contract by SMEC and a series of workshops with consultants, government agencies and other
rdevant practitioners and stakeholders. The guiddines will assg in impact assessment and
management of threatened biodiversity and have relevance to any anima and/or plant survey
within NSW.

It is intended that the Threatened Biodiversty Survey and Assessment Guiddines (the
Guidelines) be adgpted to fit the requirements of individud anima and plant surveys by
outlining field techniques and congderations, rdevant legidation, and the rdevant method of
impact asessment for threatened biodiverdty. The Guiddines will assst  applicants,
proponents, investigators’ and decisionr-makers by identifying their responsbilities, outlining
relevant procedures and providing consderations for the interpretation of results.

These guiddines are complemented by profiles for species, populations and communities and
goecific  environmenta  impact assessment  profiles and guiddines being compiled by the
DEC3. The environmentd impact assessment profiles and guidelines contain ecologica
information to assg in the survey and assessment of individud species, populaions and
ecologicd communities. The Guideines and profiles reflect current knowledge and will be
subject to review to ensure they remain so.

The potentia for a proposed development, activity or action to have a dgnificant effect on
threatened biodiversty will vary from proposd to proposad and location to location. These
guiddines are dedgned to facilitate a consstent and systematic approach when deciding

! The terms animal and plant are defined by the TSC Act asincluding vertebrate and invertebrate animals and
vascular and non-vascular plants respectively, and are used in this context throughout the document.

2 | nvestigators include those who conduct and/or report on threatened species surveys and assessments eg.
ecological consultants.

3 Species profiles have been completed for alimited number of species, populations and ecological communities
at thistime.
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whether a proposed development, activity or action is likdy to have a sgnificant effect on
threstened biodiversty.

Comments regarding the Guiddines and profiles should be directed to the Biodiversty
Management Unit of the DEC: catherine.price@environment.nsw.gov.au

1.1 WHAT IS THE PURPOSE OF THE GUIDELINES?

The Guidelines have been prepared for use by decison makers when considering a proposed
development, activity or action pursuant to Parts 4 and 5 of the Environmental Planning and
Assessment Act 1979 (EP&A Act), and Part 6 of the Threatened Species Conservation Act
1995 (TSC Act). The Guiddines dso provide information and assistance to any other
individuas or organisations that may be required to condder the effect of a proposa on
threatened biodiversity or critical habitat®.

The Guiddines will fadlitate informed decisonrmeking a the locd scde for individud
development activities with particular regard to:

preliminary animd and plant assessments,

S5A Assessments of Significance under the EP&A Act;

Species Impact Statements (SI1Ss);

licensing under Part 6 of the TSC Act;

Locd Environmentd Studies (LESs), Regiond Environmenta Studies (RESs) and spot

re-zoning;

Development Applications (DAS); and

Clearing Applications (CAs) under the NVC Act.

The Guiddines am to inform the process of survey and assessment of threastened biodiversty
by describing and discussng:
- the chronologica steps within the threatened biodiversity assessment process,

the strategies, policies and legidation relevant to threatened biodiversty;

appropriate survey techniques for detecting threastened biodiversity;

the information required for an Assessment of Significance®; and

reporting requirements and standards.

The Guiddines am to provide a consstent and systematic approach to survey and assessment
of threatened biodiverdty. In particular, the guidance provided will assgt in:

Seiting appropriate ams for survey and assessment of threstened biodiversity;

the planning of suitable survey techniques and the gppropriate leve of effort;

* Critical habitat means habitat declared to be critical habitat under Part 3 of the TSC Act, whereby “The whole
or any part or parts of the area or areas of land comprising the habitat of an endangered species, population or
ecological community that iscritical to the survival of the species, population or ecological community is
eligible to be declared under this Part to be the critical habitat of the species, population or ecological
community”.

°s5A assessments under the EP& A Act were often previously referred to asthe ‘8 Part Test'.

® The s5A assessment of the EP&A Act and s94 of the TSC Act, which have previously been commonly referred
toasthe ‘'8 Part Test', are collectively referred to as an * Assessment of Significance’ throughout these
guidelines.
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the provison of adequate reporting;
ajudtifiable interpretation of results; and
making an informed and judtifiable decison.

1.2 HOW HAVE THE GUIDELINES BEEN PREPARED?

The development of the Guiddines was coordinated and overseen by a deering committee.
This seering committee comprised representatives from the former Nationa Parks and
Wildlife Service (NPWS) (now pat of the NSW Depatment of Environment and
Consarvation (DEC)) and from the former Depatment of Urban Affars and Planning and
Depatment of Land and Water Conservation (now both part of the NSW Depatment of
Infrastructure, Planning and Natura Resources (DIPNR)). A literature review and a number
of workshops with consultants and government agencies preceded preparation of the
Guiddines. A draft document was prepared and further reviewed by participants in the
process. A full lis of the literaiure reviewed and stakeholders who participated in the
consultation workshopsis provided in Appendices A and B respectively.

1.3 APPLICATION OF THE GUIDELINES

Although applicable to anyone with an interest in threastened biodiversty assessments, the
Guiddines are primarily aimed a three groups:

1. Proponents and Applicants Those who ae proposng to  undetake
developments, activities or actions eg Deveopers,
councils, government agencies.

2. Investigators Those who conduct and/or report on threstened
biodiversty surveys and assessments eg. Ecologica
consultants.

Those consent, determining and licensng authorities
that are resporgble for assessing impacts on
threstened biodiverdty eg. councils and government
agencies such as DEC and DIPNR.

3. Decison makers

The Guiddines provide principles and generic information regarding threstened biodiversty
that is applicable to arange of studies and reports such as.

Animal and plant survey and assessment reports,

‘ Assessments of Significance';

Development Applications (DAS);

Applications under Part 5 of the EP& A Act;

Subdivison plans,

Loca and Regiond Environmental Studies (LESs & RESs) and spot re-zonings,
Species Impact Statements (S1Ss);

Regiond Vegetation Management Plans (RVMPs);
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Clearing Applications (CAs); ad
Plans of Management (POMSs).

1.4 CONTENTS OF THE GUIDELINES

The Guiddines have been divided into Sx main areas, as outlined below.

Chapter 1
Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Introduction - describes the purpose and gpplication of the Guideines.

Legidation - answers common questions about legidation gpplicable to
threstened biodiversty.

Survey and Assessment Requirements and Process - describes the
chronologicd seps within the threstened biodiversty survey and
assessment process, and the roles and functions of the Proponent,
Investigator and Decision-makers.

Data - outlines data sources and the use of this information to define the
ams, scope, desgn and methods of study at the pre-survey, survey,
and post-survey dage. It dso describes the management of data
obtained and the leve of detail required.

Field Surveys - provides guidance on fidd survey techniques and the
level of effort required, and guidance on the assessment of habitat.

Interpretation of Results - as3ds in the interpretation of the study’s
findings in relation to the Assessment of Significance.
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2 LEGISLATION

‘Threstened biodiversity’ means threatened species, populations or ecologicd communities,
or their habitats.

The most critical pieces of legidation for the purposes of threstened species assessment in
NSW are:
- the Threatened Species Conservation Act 1995 (TSC Act);
the Threatened Species Conservation Amendment Act 2002;
the Environmental Planning and Assessment Act 1979 (EP&A Act);
the National Parks and Wildlife Act 1974 (NPW Act);
the Native Vegetation Conservation Act 1997 (NVC Act);
the Native Vegetation Act 2003; and
the Commonwedth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).

A destription of the above legidation and how it rdaes to the planning process and
threatened biodiversity is provided below.

2.1 THE THREATENED SPECIES CONSERVATION ACT

2.1.1 What is the Threatened Species Conservation Act?

The Threatened Species Conservation Act 1995 (TSC Act) commenced on 1 January 1996.
This Act provides for the protection of dl threatened plants and animals native to NSW and
ther habitats (including endangered populations and ecologicd communities, and their
habitats). Threatened ‘fidh and marine vegetation ae specificadly excluded as these ae
covered by the Fisheries Management Act 1994.

2.1.2 What are threatened species, populations and ecological
communities?

The TSC Act provides for the listing of species, populations and ecological communities
consdered to be threstened in NSW. Schedule 1 of the TSC Act contains listings of
endangered species, populations and ecological communities, and Schedule 2 of the TSC Act
contains listings of vulnerable species’ (refer to section 4.2.3). Any person may nominate any
Species, population or ecologicd community for incuson on, omisson from, or amendment
to Schedule 1 or 2 of the TSC Act in accordance with the criteria contained within the Act.
The NSW Scentific Committee is responsble for reviewing nominations and determining
which species, populaions and ecologicd communities are listed on the Schedules of the TSC
Act. The TSC Act requires that determinations made by the Scientific Committee are based
on scientific criteriaand consderations.

" Please note that there is a future provision (under the Threatened Species Conservation Amendment Act 2002)
to list vulnerable ecological communities under Schedule 2 of the TSC Act.
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2.1.3 What is a key threatening process?

A key threatening process is defined as a process that threstens, or may have the capability to
threaten, the survivd or evolutionary development of gpecies, populations or ecologica
communities. A requirement of ther listing on the TSC Act is tha the process adversdy
affects two or more threstened species, populations or ecological communities, or that it may
cause gpecies, populations or ecologicd communities that are not threstened to become
threatened.

The current list of key threatening processes on the TSC Act can be found at
http://mvwww.nati onal parks.nsw.gov.au/npws.nsf/Content/K ey+threateni ng+processes

214 What is critical habitat?

Criticd habitat is defined as an area that is crucid to the survivd of an endangered species,
population or ecologicd community. The declaration of criticd habitat provides greater
protection and dricter controls over activities in that area. Criticd habitat is only declared
after consultation with the Scientific Committee, public authorities, landholders and the wider
community. Once declared, it becomes an offence to damage critica habitat (unless the action
is specificaly exempted by the TSC Act). A Species Impact Statement (SIS) is mandatory for
dl devdopments and activities proposed within criticd habitat unless the impact is deemed
trivid or negligble by the Director-Generd of Nationa Parks and Wildlife. A SIS requires
the concurrence of the Director-Generd of Nationd Parks and Wildlife before any gpprovd is
given.

The current list of recommended and declared critica habitat can be found at
http://mwww.nati onal parks.nsw.gov.au/npws.nsf/Content/Criti cal +habitat+protecti on+by+doct
ype

2.1.5 How are threatened species, populations or ecological
communities, or their habitats, taken into account within the NSW
planning and licensing system?

The TSC Act made substantial amendments to the EP&A Act and the NPW Act. One such
amendment which had mgor implications for the NSW planning sysem was the introduction
of a st of factors which must be considered regarding the effects of a proposed development,
activity or action on threatened biodiversty. These factors are contained in SSA of the EP&A
Act and s94 of the TSC Act and form the ‘Assessment of Significance'. These factors were
often previoudy referred to asthe ‘8 Part Test'.

Threstened biodiverdty assessment under the EP&A Act is an integrd component of the
conservation of threstened biodiversty in NSW and should be viewed in the context of a
range of conservation dtrategies promoted by the TSC Act. These include recovery planning,
threat abatement planning, criticd habitat declaration, joint management agreements and
drategic land use planning through Part 3 of the EP& A Act.
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2.1.6 How is critical habitat taken into account within the NSW planning
and licensing system?

The legidative and adminigtrative consegquences of declaring critica habitat include:
if land declared as criticd habitat is land to which a LEP, REP or SEPP gpplies, the plan
must be anended, as soon as practicable after the declaration, by the Council or DIPNR in
amanner that identifies the land thet is declared as critical habitet;
developments or activities which require some form of consent or approva under the
EP&A Act, which are proposed on land that is, or is part of, critical habitat, automaticaly
require the preparation of a SIS and the concurrence of the Director-Generd of the
Depatment of Environment and Consarvetion, or in some cases, consultation with the
Minigter for the Environment;
for actions which require licensng under 91 of the TSC Act, which are proposed on land
that is, or ispart of, critical habitat, a SIS must be submitted with the licence application;
where a landholder is preparing a property management plan under s91 of the TSC Act,
the plan should identify whether the property contains land that is, or is pat of, criticd
habitet;
when a consent or determining authority is deciding whether a proposed development or
activity is likdy to have a dgnificant effect on threatened species, populations or
ecologicd communities, or ther habitats, it must condder whether criticd habitat will be
affected by the proposd;
dl consent authorities must have regard to the register of criticd habitat kept by the
Director-Generd of Nationa Paks and Wildlife when exerciang their functions under the
EP&A Act;
a recovery plan mugt identify any critica habitat declared in reation to the threatened
gpecies, population or ecologicad community which is the subject of the plan and date
what must be done to protect that critical habitat; and
public authorities must have regard to criticd habitat if the land it owns or controls
contains criticd habitat. The public authority must aso have regard to criticd habitat
when exercigng its functions in reation to the land.

2.2 ASSESSMENT OF SIGNIFICANCE

2.2.1 What is the Assessment of Significance?

The Assessment of Significance refers to the factors that must be consdered by decison
makers to assess whether a proposa is likey to have a dgnificant effect on threstened
biodiversty. These mechanisms are contained in SS5A of the EP&A Act and s94 of the TSC
Act.

The Assessment of Significance provides for informed decison-making regarding the effect
of a proposa on threatened biodiversty. The factors are detailed a Appendix C of these
guiddlines.

Note: The factors to be taken into account when making a determination as to whether a
proposed development, activity or action is likdy to have a sgnificant effect on threstened
biodiversty were revised via the Threatened Species Conservation Amendment Act 2002.
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The new factors will be proclamed in 2005. These Guiddines will be updated when the new
factors come into effect.

2.2.2 Is there a legal requirement to undertake an Assessment of
Significance?

[ The proponent or applicant

When underteking a development under Part 4 of the EP&A Adt, it is the respongbility of the
goplicant to provide the consent authority with an Assessment of Significance (as required by
Schedule 1 of the Environmental Planning and Assessment Regulation 2000). The proponent
of an activity under Pat 5 of the EP&A Act is adso usudly required to provide the
determining authority with an Assessment of Significance.

Smilaly, when gpplying for a s91 licence under the TSC Act it is the responghility of the
gpplicant to provide the licensing authority with an Assessment of Significance.

i The consent authority

It is the respongbility of the consent authority to form a view as to whether the proposed
devdopment is likdy to dgnificantly affect threatened biodiversty. A consent authority is
therefore required to take the Assessment of Significance into account when:
- deciding whether it has received a vdid development application under Pat 4 of the
EP&A Act; and
evduaing the likdy impacts of the proposed deveopment, including environmentd
impacts on both the naturd and built environments, and the socid and economic impacts
in the locdity.

i The determining authority

A determining authority is required to take the Assessment of Significance into account when
determining an activity under Pat 5 of the EP&A Act. It is the respongbility of the
determining authority to form a view as to whether the proposed activity is likdy to
ggnificantly affect threetened biodiversty.

iv Thelicensing authority

It is the respongbility of the licenang authority (DEC) to decide whether the proposed action
is likedy to dgnificantly affect threatened biodiversty prior to the issuing of a 91 licence
under the TSC Act.

\Y; Other

The Assessment of Significance may dso be condgdered by the rdevant authority when
reviewing ‘spot’ re-zoning proposals to assess whether the re-zoning is likely to lead to land
usewhich islikely to sgnificantly affect threstened biodiversty.
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2.2.3 Why undertake an Assessment of Significance?

In deciding whether there is likdy to be a dgnificant effect on threstened biodiversty,
decison-makers have a dautory respongbility to formaly condder the Assessment of
Sonificance. In addition to fulfilling this datutory requirement, the am of undertaking an
Assessment of Significance is to improve the dandard of condderation and protection
afforded to threatened biodiversty in planning and decison-making processes. The outcome
of any threatened biodiversty assessment should be that developments, activities and actions
ae undetaken in an environmentally sendtive manner and that appropricte measures are
adopted to avoid or minimise adverse effects on threatened biodiversity. Where this cannot be
achieved, a development, activity or action should not proceed until the likely effects of the
proposa can be amdiorated.

Decison mekers have a datutory obligation to consder whether a proposd is likely to
ggnificantly affect threstened biodiversty.

224 Who undertakes the Assessment of Significance?

A technica report which addresses the Assessment of Significance may be prepared by ether
specidigt officers or consultants gppointed by the decisonr-maker, or the decison-maker may
request that the gpplicant or proponent provide a report which addresses these factors.

Ultimately, it is left to the discretion of the decison-maker to form a view as to whether a
proposed development, activity or action is likdy to have a dgnificant effect on threatened
biodiveraty.

2.2.5 How does one determine the type of approval required and the
relevant authority?

Environmental planning instruments (EPIS) guide and regulate the type of land use that can,
and cannot, occur in specific areas. The EPIs prepared under Part 3 of the EP&A Act are:
Sate Environmenta Planning Policies (SEPPs), Regiond Environmenta Plans (REPs) and
Locd Environmentd Pans (LEPs). Regiond Vegedion Management Pans (RVMPS)
prepared under the Native Vegetation Conservation Act 1997 (NVC Act) ae aso
environmenta planning instruments. Land may be affected by more than one EP!.

Proponents or applicants should approach their relevant loca council® or the Department of
Infrastructure Planning and Naturd Resources (DIPNR) in the firgt instance for informeation
about the EPIs that apply to the land where a development, activity or action is proposed. A
decison then needs to be made as to whether an approval is required under the EP&A Act and
whether it is required under Pat 4 of the EP&A Act in the firg instance. If Part 4 approva is
not required it must then be determined whether Pat 5 of the EP&A Act applies. If no
goprovd is required under the EP&A Act a licence is likely to be required from the relevant
licensng authority. Proponents or applicats should liaise with the appropriate authorities to
ascertain the approvals required.

8 For areas not under the authority of local councils the Western Lands Commission should be approached for
areasin far western NSW, and the Lord Howe Island Board for Lord Howe Island.
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The following sections provide a brief outline of the requirements for assessment. These
requirements may be affected by EPIs (particularly LEPs, SEPP14, SEPP 26, SEPP 44 and
RVMPs) and further information about the provisons of these EPIs can be found at
http://www.dipnr.nsw.gov.au

vi Part 4 of the EP& A Act

EPIs will provide informeation to determine whether gpproval is required under Part 4 of the
EP&A Act.

a Devel opment With Consent

If a proposa requires development consent, it then falls under the provisons of Part 4 of the
EP&A Act. It should be noted tha if native vegetation is to be ‘cleared (as defined in the
NVC Act) devedopment consent is required, except when conducted in accordance with an
approved RVMP.

b Development Without Consent

SEPP 4 - Devedopment Without Consent dlows certain types of development to proceed,
induding relaivdy dmple or minor changes of land or building use and certain types of
development, without the need for forma development applications and development
consent. The types of development permitted without consent are outlined in SEPP 4 and
generdly relae to developments that are of very minor environmenta ggnificance, certan
developments by public authorities, and in certain cases actions on land dedicated under the
NPW Act.

However, actions undertaken without development consent under Part 4 of the EP&A Act
may require gpprova under Part 5 of the EP& A Act, or alicence under the TSC Act.

C Exempt and Complying Devel opment (SEPP 60)

Exempt and complying developments are defined by the SEPP, and do not require a full
development assessment because the impacts of these developments are not considered
ggnificant or can be pre-determined and managed. However, exempt development may
require approvas or licences under other statutes such as the TSC Act and the FM Act.
Complying development requires a complying development certificate.

Vil Part 5 of the EP& A Act

If a proposal does not require consent under Part 4 of the EP&A Act, a decison then needs to
be made as to whether an approva is required under Part 5 of the EP&A Act. For Part 5 to
aoply the proposd must be an ‘activity’ as defined by the EP&A Act. Projects carried out by
public authorities generdly fal under the provisons of Part 5 of the EP& A Act.
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The decison-maker under Part 5 of the EP&A Act is referred to as the determining authority.
In indances where a government authority is both the proponent and the determining
authority, and where an Environmental Impact Statement (EIS) is required, then gpprova is
adso required from the Miniser for Planning and Infrastructure. In cases where a private
landholder is the proponent the determining authority normaly requires the proponent to
provide any necessary materia for environmenta assessment.

viii Licensing

Actions which do not require any form of consent under Part 4 or approva under Part 5 of the
EP&A Act may need to be assessed under the licensang provisons of Part 6 of the TSC Act if
the action resultsin:

the harming or picking of athreatened species, population or ecologica community;

damage to critica habitat; or

damage to the habitat of athreatened species, population or ecologica community.

2.2.6 What happens if a threatened species, population or ecological
community is added to the Schedules of the TSC Act prior to the
consent, determining or licensing authority making a decision?

If a threatened species, population or ecologicad community is added to the Schedules of the
TSC Act prior to a decison being made by the decison maker, that species, population or
ecological community must be taken into account in the decison-making process. This does
not apply to vulnerable species, provided that the decison-maker makes the decison within
12 months of the lodgement of the gpplication.

Therefore, it is recommended that those endangered species, populations and ecologica
communities for which the Scientific Committee has made a Prdiminary Determination under
the TSC Act (refer to section 4.2.3) should be included in assessments. If these endangered
gpecies, populations and ecologicd communities are not taken into account, and ae
subsequently lisgted on the Schedules of the TSC Act prior to a decison being made, the
goprova process will be delayed until this information has been adequately considered.

2.2.7 Arerecovery plans and threat abatement plans taken into account?

The TSC Act requires the preparation of recovery plans and threat abatement plans for listed
threatened biodiverdty and key threatening processes respectively. The purpose of a recovery
plan is to promote the recovery of a threstened species, population or ecologica community
with the am of returning the pecies, population or ecologicad community to a podtion of
viability in nature. The purpose of a threet abatement plan is to manage key threatening
processes with aview to thar abatement, amelioration or imination.

When conddering development applications under Part 4 of the EP&A Act, or the carrying
out, or gpplications for approva for the carrying out, of activities under Pat 5 of the EP&A
Act, or the licenang of actions under 91 of the TSC Adt, it is highly appropriate that al
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decison-makers consder al reevant draft and approved recovery and threat abatement plans
when making decisons.

The TSC Act requires tha public authorities (including councils) must not make decisons
that are inconggtent with a recovery plan. If a public authority proposes to depart from the
provisons of a recovery plan in the exercise of a function it must advise the Director-Generd
of Nationa Paks and Wildlife. A consultation process must then be undertaken. Similar
provisions apply to threat abatement plans.

Draft and approved recovery plans and threst abatement plans are avalable a the DEC
website http://www.nationa parks.nsw.gov.au/npws.nst/Content/Recovery+planning

2.2.8 What happens if the assessment of significance indicates that a
significant effect is likely?

If the gpplication of the Assessment of Sgnificance indicates tha a ggnificat effect on
threatened biodiversity is likely then (also refer to Chapter 3, Step 9):

the proposd may be modified such that a dgnificant effect on threstened biodiversty is

unlikely. This may require the origind application to be withdrawvn and the modified
proposa to be submitted for assessment; and/or

a Species Impact Statement (SIS) must be prepared. In relation to the EP&A Adt, the
concurrence of the Director-Generd of the National Parks and Wildlife, or consultation
with the Minigter for the Environment, may be required.

2.2.9 Requirements when the proposal affects declared critical habitat

If all or part of declared critica habitat is to be affected by a proposa, a SIS must be prepared
(refer to section 4.2.3).

2.2.10 Advising the proponent of the need to prepare a SIS

If the decisonrmaker decides tha the proposd is likdy to have a ggnificant effect on
threatened biodiversty, the decisonr-meker must advise the proponent or applicant of the
requirement to preparea SIS.

It isthen up to the discretion of the proponent or gpplicant to decide whether to:
proceed with the proposa (or request for Part 5 gpprova, or licence application) and
prepare aSIS;
withdraw the application; or
modify the proposd.

2.2.11 How to proceed with a SIS

Prior to the preparation of a SIS, the proponent must submit a request to the relevant DEC
Office for Director-Generd’s Requirements pursuant to sl11 of the TSC Act. Further
information about these requirements is contained in the NPWS Threatened Species
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Management Information Circular No. 2: Threatened Species Assessment under the EP&A
Act: The ‘8 Part Test’ of Sgnificance.

The SIS must be prepared in accordance with s109 and s110 of the TSC Act and must comply
with any requirements notified by the Director-Generd of Nationd Paks and Wildlife.
Further information about SIS preparation is contained in the NPWS Threatened Species
Management Information Circular No. 5. Species Impact Satements. Section 110 of the TSC
Actisdealedin Appendix D.

Following a review of the SIS, should the decison-maker decide that the proposd is likely to
have a dgnificant effect on threatened biodiversty, and should the decison-maker decide to
approve the proposa, the concurrence of the Director-Generd of National Parks and Wildlife
must then be sought before gpprovd may be granted. A concurrence gpplication is not
required in cases where the decison-maker decides to rgect the application or if the decison
meker determines that the proposd is unlikdy dgnificantly affect threatened biodiversty.
Details of concurrence and consultation provisons of the TSC Act are described in detal in
the NPWS Threatened Species Management Information Circular No. 1.

2.2.12 What happens if the proposal is in an area where there are no
threatened species, populations or ecological communities, or their
habitats, or where they are unlikely to occur?

If a proposa applies to an area where no threatened biodiversity has been recorded, and it is
condgdered unlikey that they will occur, the decisonrmeker is Hill required to have formd
regard to the Assessment of Significance. In order to satisfy the legidaive requirements of
$90 and s111(4) of the EP& A Act, a statement must be made:
addressng the factors of the Assessment of Significance which highlights the absence and
unlikely occurrence of threatened biodiversity within the study area; and
that the proposed development, activity or action is unlikely to have a sgnificat effect on
threstened biodiversty.

2.2.13 What happens when the proposal is not likely to have a significant
effect on threatened species, populations or ecological
communities, or their habitats?

If a proposd is not likely to dgnificantly affect threstened biodiversty the decisontmaker is
dill required to have formd regard to the Assessment of Significance to stisfy the legidative
requirements of the EP& A Act.

A datement must be made which addresses the factors of the Assessment of Significance for
each of the threatened species, populations and ecologicd communities that occur or are
likely to occur in the area to be affected by the proposed development, activity or action. This
datement must clearly demondrate and subgtantiate that the proposd is unlikely to have a
ggnificant effect on threstened biodiversty.
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2.2.14 Advertising “threatened species development”

Under the Environmental Planning and Assessment Regulation 2000, development that is
consdered to be threatened species development is classfied as a form of advertised
development. A development is consdered to be ‘threatened species development’ if it is on
land that is, or is a pat of, criticd habitat or is likdy to dgnificantly affect threatened
biodivergty. The consent or determining authority is required to give written and published
notice of the application.

2.2.15 What is the role of the DEC in relation to threatened biodiversity
assessment?

Therole of DEC in threastened biodiversity assessment isto:
Prepare, coordinate and implement recovery and threat abatement plans,
have a decison-making role where concurrence has been requested under provisons of
the EP& A Act;
have a decison-meking role for activities where the NPWS (now the DEC) is a
determining authority under Part 5 of the EP& A Act;
provide Director- Genera Requirements when a Species Impact Statement is required; and
in some limited circumstances the DEC can dso provide specidist advice to investigators,
proponents or applicants, and consent, determining and licensing authorities,

2.2.16 Are there any other approvals that might be required?

i Environment Protection and Biodiversity Conservation Act

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Acdt) is
Commonwedth legidation adminigered by the Audrdian Government Depatment of the
Environment and Heritage (formerly Environment Audrdia). Actions that are likdy to have a
ggnificant impact on a mater of nationd environmertal dSgnificance are assessed under the
EPBC Act. An action includes a project, devdopment, undertaking, activity or series of
activities. The EPBC Act’'s assessment and approval provisons aso gpply to actions that are
likdy to have a dgnificat impact on Commonwedth land, and to actions taken by the
Commonwedth that will have a dgnificant impact on the environment anywhere in the world
(DEH 2004).

At the time of writing, the Act identifies the maiters of nationa environmenta sgnificance as
World Heritage properties,
Nationa Heritage places (from 1 January 2004);
Ramsar wetlands of internationa significance;
listed threatened species and ecologica communities,
listed migratory species,
Commonwesdlth marine aress; and
nuclear actions (induding uranium mining).

In terms of threatened biodiversity survey and assessment, of particular interest with regard to
the above matters are the nationdly listed threatened species, ecological communities and
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migratory species. If these species are encountered when undertaking surveys, or they ae
likely to occur in the study areq, this triggers the need for referrd to the Department of the
Environment and Heritage.

When a person proposes to take an action that they believe may need gpproval under the
EPBC Act, they must refer the proposd to the Commonwedth Minister for the Environment.
The purpose of the referrd stage is to determine whether a proposed action requires approval
under the EPBC Act. If the Miniger determines that an gpprova is required, the proposed
action will proceed through the assessment and approva process.

A refard is triggered if Commonwedth agpprova is required. Commonwedth approva
requirements are triggered by the level of the impact and not smply because there is a
threstened species, ecological community or migratory species present that may be affected.

Further information on EPBC Act requirements and provisons can be accessed a
http:/Avww.deh.gov.auw/epbc/index.html

i Other Approvals

It should be noted that other gpprovas may be required depending on the nature of the
proposa, such as culturd heritage approvas under the National Parks and Wildlife Act 1974
or the Heritage Act 1977. Details can be obtained from DEC and from the Heritage Council
http://mww.heritage.nsw.gov.au
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3 SURVEY AND ASSESSMENT REQUIREMENTS
AND PROCESS

‘Threstened biodiversity’ means threstened species, populations or ecologicd communities,
or their habitats.

Figure 3.1 Summary of the Survey and Assessment Requirements and Process

Describe the development, activity or action proposed
and the location where it is to occur.

3

Consult with local council and other public authorities as required
to determine the type of approval/s and assessment required.

3

Undertake the 9 Step Process (see Figure 3.2).

If no threatened biodiversity has been recorded within the study area, and it is unlikely that
threatened biodiversity will occur, the assessment of significance must be applied and a conclusion
meade that no significant effect is likely due to the absence of threatened biodiversity.

or
If threatened biodiversity has been recorded within the study area, and/or it is likely that such
threatened biodiversity islikely to occur, identification of the potentia effects on threatened
biodiversity based on the attributes of the proposal and the characteristics of the study area must
be undertaken. An Assessment of Significance must be conducted to decide whether the potential
impact on threatened biodiversity is likely to be significant.

3

If thereislikely to be a significant effect on threatened biodiversity and/or critical habitat is to be
affected a SIS is required. The concurrence of the Director-Generd of Nationd Parks and Wildlife
or consultation with the Minister for the Environment may be required. Proceed to Figure 3.2.

or
If thereis not likely to be a significant effect on threatened biodiversity and critica habitat will not
be affected a SIS and the concurrence of the Director-General of National Parks and Wildlife or
consultation with the Minister for the Environment is not required. Proceed with determination of

the proposdl.
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Figure 3.2 Flow Chart of the Survey and Assessment Process

Step 1: Identify key attributes of the proposal
Proponent to identify key attributes of the proposal in order to
determine the legislative requirements of the project.

v

Step 2: Selecting an investigator
Applicant or proponent to engage investigator(s) to
conduct field surveys and assessment of data.

v

Step 3: Set technical objectives
Investigator to set aims and objectives to meet the legislative
requirements of an Assessment of Significance.

v

Step 4: Conduct preliminary assessment and fieldwork
Investigator to consult stakeholders, assemble and evaluate
existing information, and plan the technical objectives of the
survey, the stratification and sampling design, data analysis
Chanter 5 methods, survey methods, survey intensity and timetable.

Chapter 4

* ) Modify proposal
Step 5: Assess nature and impact of proposal if possible to
Investigator to assess the nature of the proposal avoid impacts on
and likely effect on threatened biodiversity. threatened
* biodiversity

Step 6: Evaluate significance
Investigator to conduct an Assessment of
Significance to decide whether a significant
effect on threatened biodiversity is likely.

v

Step 7. Prepare report
Investigator to prepare report with appropriate structure
and format to facilitate informed decision-making.

v

Step 8: Review
Decision-makers to consider a range of factors
when undertaking a review of the report.

v

Step 9: Legislative and administration
outcomes of the assessment of significance
Chapter 2 The factors to be considered by the decision-
maker when a decision has been made in relation

to the Assessment of Significance.

Chapter6
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STEP 1. IDENTIFY KEY ATTRIBUTES OF THE PROPOSAL

The overdl am of any Assessment of Significanceisto:

“determine whether a proposed development, activity or action islikely to have a
significant effect on threatened biodiversity’.

The potentid effects of the proposal on threstened biodiversty are a function of the atributes
of the proposa and the characteristics of the study area (NPWS 19964). It is therefore
necessary to gather information on the proposd and the study area before determining
whether threatened biodiversity is likdy to be affected. Identifying the key dtributes of the
proposﬁ is the respongbility of the proponent or gpplicant and will involve:

identifying the extent, location and context in the landscape of the subject Ste and study

areg,

identifying vegetation and anima habitats;

describing the proposa and predicting the potentia impacts of the proposa; and

conducting asite vigt and/or aerid photographic interpretation.

This information will then determine the extent of the threatened biodiversty assessment
required, the main trigger being the presence or absence of vegetation or animd habitats in
the Sudy area.

The proponent or applicant may wish to consult with the decison-maker, or sdlect an
investigetor (see Step 2) to assist with the identification of the key attributes of the proposal.

Where vegetation and/or animal hebitats are absent® from the study area then an Assessment
of Sgnificance must be gpplied and a concluson made that no Sgnificant effect is likdy due
to the absence of threatened biodiverdty. This may occur for some smal and minor proposas,
however, it is recommended that consultation be held with the decison-maker before making
such aconcluson.

Where vegetation and/or animd habitats are present in the study area, an assessment of
whether threatened biodiversity is likely to occur is required. If the proponent or gpplicant can
adequatdly predict the key attributes of the proposd a the beginning of the sudy, it will
greetly assst the preparation of a tender brief and sdecting an appropriate and qualified
investigator (Step 2).

The need for specidigt input via an investigator will vary depending on the nature of the dte,
the proposad, surrounding land uses and the exigting level of knowledge of the habitat vaues
of the sudy area. A certain level of expertise is required to be able to make a defenshble
asessment. The level of experience required can be ascertained from the advice provided in
Sep 2. If there is likely to be threastened biodiverdaty present in the study area then specidist
input is generaly necessary. If there is any doubt, the decison-maker will be able to provide
advice as to whether specialist input is required.

° Note: Even highly disturbed sites with no native vegetation can provide habitat for certain threatened species.
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3.1.1 Extent and location of the subject site and study area

Subject Site:  the areato be directly affected by the proposal.

Study Area.  the subject Ste and any additiond aress that are likely to be affected by the
proposd, ether directly or indirectly.

Identifying the extent and location of the subject Ste and dudy area is critica in determining
if vegetaion and anima habitats are likey to be impacted. The subject dte can dso be
referred to as the ‘development footprint’. This includes not only where the proposed
development, activity or action will be directly located, but aso the dte of other associated
developments such as access roads, as wel as any off-dte impacts associsted with the
proposal.

The study area should dways be larger than the subject Ste as it includes adjacent areas that
will be directly and indirectly affected. This may include other parcds of land that contain
vegetaion and animad habitats. It is therefore important to recognise that these parcels may
need to be invedigated and permisson of landowners will need to be obtained if a fidd
asessment is required. To adequately identify the study area, the potentid impacts of the
proposa will need to be adequately predicted by the proponent or applicant.

3.1.2 Vegetation and animal habitats

Vegetation: means dl vegetation including: trees, understorey plants, groundcover
and plants occurring in awetland.

Animal Habitats: may include areas of vegetation, caves, ledf litter, dead stags, hollow-
bearing trees, fdlen logs, bush rock, wetlands, watercourses, lakes,
ponds or dams, or human-made structures.

Differentiating between native and introduced vegetation may be difficult if past dearing or
weed invason has occurred. Even if native trees and shrubs are absent, native grasses may
dill perdst. Moreover, in aeas where weeds completely dominate, native species may be
present as seedlings or pat of the soil seed bank. Although native anima species are more
likdy to occur in areas of native vegetation, introduced vegetation may provide important
habitat and must be consdered in any assessment.

In some cases, animd habitats may be difficult to identify, especidly if they have been
created or dtered by anthropogenic activities. For example, the threatened Green and Golden
Bdl Frog, the Large Land Snall and kets can be present in highly modified environments such
as in brick pits, under rubbish, and under bridges or in derdict mines respectively. Bush
Stone-curlews can nest in building Sites, residentia gardens and garbage tips.

3.1.3 Potential impacts

The effects of a proposd on the environment is likdy to be unique due to its nature,
congtruction, operation and location. It is important to recognise the nature of both direct and
indirect impacts and their likdy magnitude during the condruction and operational phases of
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any proposa. Examples of indirect and direct impacts that are common impacts to threatened
biodiversty include:
- deaing, fragmentation, dteration and dedruction of ndive vegedion and animd
habitats;
pollution of watercourses and wetlands;
sediment, nutrient and pollutant run-off into adjacent vegetation and animd habitats,
noise and vibration disturbances to bat roosting Sites,
an increase in ferd plants and animds, and
road fatdlities.

Identifying direct and indirect impacts will gregtly asSg in determining the extent and
location of the study area. It is not sufficient to only address the area of the subject Ste but to
consder adjacent land that may be directly or indirectly affected by the proposa and other
areas subject to off-dte impacts. For example, clearing vegetation on one parcd of land may
have indirect impacts from sediment run-off and weed invason on adjacent bushland on
another property. Conducting a dte vigt and/or aerid photograph interpretation will assst in
identifying adjacent vegetation and animad habitats that may be affected by these impacts
(section 3.1.4).

3.14 Site visit and aerial photograph interpretation

A dte vidt and/or aerid photograph interpretation will enable the proponent or gpplicant to
conduct a preliminary review of the vegetation and anima habitats that occur not only on the
gte but in adjacent aress. These tools are highly recommended for the proponent or applicant
to predict which areas may be affected by the proposa and to determine the requirements of a
tender brief (section 3.1.5).

It may aso be necessary for potentid investigators to conduct their own gte vidt and aerid
photograph interpretation to assst in addressing the tender brief requirements, the level of
assessment necessary for threatened biodiversty, and an accurate proposd and costing, and
may aso be used in the assessment.

Aeria photographs can be ordered on-line through the NSW Depatment of Lands from the
web page http://www.lands.nsw.gov.au/default.ntm
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STEP 2. SELECTING AN INVESTIGATOR

Sdecting an gppropriate investigator is an important element of the process as it can ensure
the quaity and success of the study, and minimise any requests for further information from
the decisonrmaker. The ecologicd invedigations necessary to adequately undertake an
Assessment of Significance are a professond field that requires gppropriate qudifications,
expertise and experience.

The proponent or applicant can achieve this by:
providing a detalled and comprehengive brief; and
secting suitably qudified investigators that ae experienced with assessment  of
threatened biodiverdty in the region of the study.

The DEC is developing an accreditation scheme professonds involved in threastened species
and biodiversty assessments.  Accredited professonas will be advertised on the DEC
website once the scheme has been established.

3.1.5 Preparing a tender brief

To sdect an invedtigator, the proponent or gpplicant should first provide a tender brief, which
gives ingructions on the ams and requirements of the study, the nature of the proposd, and
any objectives, limitations and timeframes dready determined. It should dso describe the area
in which the study will be conducted and supply enough detail for an invedtigator to provide
an accurae submisson and coding. The tender brief should aso identify the types of
information required in the investigator's response in order for the proponent or applicant to
asess its merits. Tendering may be a two-step process if conducting a pilot or preliminary
study prior to undertaking the Assessment of Significance.

The tender brief should include the following information:

1. Conditions of Tender, which describes the rules about the tender. This should include:
a description of services/goods required (eg. anima and plant assessment including
Asessments of Significance);

details of when, where and how the bid should be submitted;

information on completing the bid and what a complete bid should consst of; and

a decription of the tender process detalling how the bid will be evauated, the
expected time taken to evauate responses and the nominated contact officer.

2. Project Brief, which requests specific responses from the investigator to enable the
proponent or applicant to determine their suitability for undertaking the project. This
should include:

the project title;

the reason for and aims of the project;

the physcd detals of the sudy aea including size, location and any introductory
vegetation detallsif avalable;
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a description of the proposa and potentid direct and indirect impacts to vegetation
and animal habitats (sections 3.1.20 and 3.1.21);

a request for the supply of technical objectives and appropriate nethods to fulfil the
ams of the project; and

a lig of avalable resources including aerid photographs, previous investigations, and
designs of the proposd including maps.

3. Project Manager, who will coordinate and manage the project. It is adso importart to
discuss how much contact is required with the project manager over the life of the project
(eg. number of meetings and progress reports required).

4. General Conditions of Contract, that are the preferred conditions of contract for the
proponent or applicant. The investigator is required to comply with these conditions or
suggest dternativesif they do not agree.

5. PrOJect Timetable, should include:
when the contract is expected to commence;
if field work is to be undertaken during certain periods (eg. during flowering period or
when farmers are not harvesting so that they can provide access to properties);
a request for the invedigator to predict when certan milestones are likedy to be
achieved (eg. commencement of field work and production of draft report); and
project completion date.

6. Cost of the Project, The investigator should be requested to provide a breskdown of the
cost of each project task nominated and a total fee.

7. Checklist for the Investigator, which offers a list of questions to ensure al requirements
are met regarding the content of the bid before sending.

3.1.6 Qualifications and experience of investigators

Surveys and assessments of threastened biodiversty must be undertaken by experienced and
qudified invedigators who, idedly, should have loca knowledge of the region in question.
Curricula vitae (CV9) for dl invedigators involved in the study should be gppended to the
proposd and outline sgnificant studies undertaken, especidly those conducted in the region,
and document possession of the necessary licensing requirements.

Investigators undertaking surveys for the purposes described in these guiddines must be
suitably experienced and trained. Suitable experience and qudifications include, but are not
limited to:
- demonstrated extensve experience with plant and/or animd survey work and the
interpretation of its conservation sgnificance (particularly impact assessment);
extensve experience in the fidd identification of plants and/or animas. Investigators must
be able to identify the threatened biodiversty relevant to the locdity that requires survey,
aswedl as smilar species that may be confused with these;
experience in any additiona tasks which the investigator will be undertaking;
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rdevant tertiary qudifications are preferable but not essentid if the above criteria are met;
and

relevant licences and approvals to undertake field investigations of plants and animals.

The proponent or applicant should consder requesting the investigator to provide referees and
examples of reports completed for previous work of a similar nature. It is advisable to contact
the referees and review the reports to assst in assessaing the suitability of the investigator.

3.1.7 Licences, permits and authorities required to conduct fieldwork

i DEC Scientific Licence

Scientific licences are issued under s132C of the National Parks and Wildlife Act 1974 (NPW
Act). Section 132C came into effect in January 2003 and replaced the previous need for
separate licences under other provisions of the NPW Act and the TSC Act.

Persons who wish to undertake scientific investigations on DEC-managed estate or undertake
activities involving protected animas or plants, require a scientific licence from the DEC. For
projects involving animas an Anima Research Authority must also be obtained (see section
3.1.7iii).

The purpose of a scientific licence is to dlow for the assessment of the impacts on
biodiversty and to regulate this, and to provide the DEC with information on threstened
biodiversity, a record of the type of studies that are being undertaken and in what aredls.
Conditions may be applied to a licence to reduce the impacts of the actions proposed and to
provide a measure of protection for species, populations and ecologicd communities. A
dandard condition of dl scentific licences issued by the DEC is the submisson of a full
report of the actua work carried out under licence. In addition, details of the animds, plants
or other organisms captured, observed or collected including species identification, precise
locdity and date of trgpping, observation or collection are to be supplied to the DEC in
eectronic format, for incorporation into the Atlas of NSW Wildlife database. Information
gained through the licensng process helps expand the current knowledge of biodiversty. The
DEC is preparing apolicy on the gpplication and review of scientific licences.

A stientific licence can authorise the underteking of an activity for scientific, educationd or
conservation purposes that is likely to result in one or more of the following:
- harm to any protected fauna, or to an animal that is of, or is part of, a threatened species,
an endangered population or an endangered ecologica community;
the picking of any protected native plant or of any plant that is of, or is part of, a
threatened species, an endangered population or an endangered ecologica community;
damage to critica habitat; or
damage to a habitat of a threastened species, an endangered population or an endangered
ecologica community.

If sudies are to be undertaken on lands reserved or dedicated under the NPW Act consent
granted under Clause 22 of the National Parks and Wildlife Regulation 2002 is required. This
consent authorises a person to undertake research activities on land managed by the NPWS

November 2004 3-30
Working Draft Threatened Species Survey and Assessment Guidelines



(now the DEC) incuding research on, or the cdllection of, any animd, including
invertebrates, plants, fungus, geologicd, hydrologicd, or other specimens or samples.

If surveys involve capturing and banding birds or bats with Audrdian Bird and Bat Banding
Scheme bands, licence applicants must aso hold a current “A” or “R” Class permit from the
Audrdian Bird and Bat Banding Scheme, or must have written notification that they will be
issued a consent to band birds or bats upon the granting of a complemerntary state licence.

A scientific licence may authorise any specified persons, or class of persons, to whom the
licence is issued to undertake the actions authorised by the licence. That is, more than one
person may be authorised under a single licence. Field assstants do not need to be named on
the licence, however it is suggested that the primary licensee maintains a sgned register of al
fidd assgants undertaking activities authorised by the licence. This regiser may adso be
referred to in the licence conditions.

Enquiries about DEC scientific licences should be directed to the Wildlife Licensng section
of the Paks and Wildlife Divison, DEC, on 02 9585 6540 or emdl:
wildlifelicens ng@environment.nsw.gov.au

ii Special Purposes Permit for Work in State Forests

In addition to scientific licendng requirements, a Specid Purposes Permit is required to
undertake biological surveys of any kind within lands controlled by State Forests of NSW,
including State forests, plant reserves and timber reserves. Speciad Purpose Permits are issued
under s32 of the Forestry Act 1916 and Clauses 110-115 of the Forestry Regulation 1983.

The Specid Purpose Permit is issued with conditions, including the requirement to notify
NSW State Forests regiond managers within 48 hours of any sightings of species listed on
Schedules 1 and 2 of the TSC Act.

The Permit application form can be obtained by contacting State Forests of NSW on 02 9980
4100 or http://www .forest.nsw.gov.au/research/permits/default.asp

i Animal Research Authority

Investigators must be aware of the requirements relaing to anima care and ethics when
conducting wildife surveys. The handling and capture of animds is regulated by the NSW
Animal Research Act 1985 (AR Act) and the NSW Animal Research Regulations 1995, which
are administered by NSW Agriculture.

The AR Act (25) requires that every person undertaking animal research must be the holder
of an Anima Research Authority. Under the Act, animd research includes the use of animds
in field surveys. An animad is defined by the AR Act® as a vertebrate (excluding humans)
including mammdls, birds, reptiles, amphibians or fish (NSW Agriculture 2000a).

10 please note that the AR Act definition of animal is different to that used throughout the remainder of this
document and as defined by this document’s glossary.
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Animad Research Authorities are issued by the Director-Generd of NSW Agriculture, or by
the Anima Ethics Committee (AEC) of an accredited research establishment (such as a
Univerdty). Anima Research Authorities must conform to any conditions set by the AEC and
the Australian Code of Practice for the Care and Use of Animals for Scientific Purposes
(NHMRC 1997).

The Anima Research Review Pand, established by the AR Act, and the Anima Wefare Unit
of NSW Agriculture has produced a series of guiddines that should be referred to prior to
conducting anima and plant surveys. These include guideines for wildlife surveys, the use of
pitfal trgps, the collection of voucher specimens, and the use of fera animas. The guiddines
are regularly updated and can be obtained from the Anima Wefare Unit of NSW Agriculture,
or from www.dpi.nsw.gov.au.

3.1.8 Certification of reports

To ensure integrity in anima and plant reporting, al consultants and sub-consultants should
certify their report. The certification should State:

that the results presented are a true and accurate record in the opinion of the author/s,
whether survey work was carried out in accordance with these or other guidelines, and

that the results are available to the public for future use and have been supplied to DEC
for their Atlas of NSW Wildlife database.

In some cases proponents or applicants may indst on confidentidity agreements with
invettigators to not disclose the results of survey work. Proponents, applicants and
investigators should be aware that disclosure of results to DEC is a statutory condition of the
issuing of a scentific licence which must be obtaned prior to any survey work beng
undertaken.

3.1.9 Liability and indemnity

All investigators undertaking animd and plant studies should be gppropriately insured. The
details of relevant insurance policies should be included in the proposa to undertake the work
and should include: type of insurance; amount of cover; and the name of the legd entity that
iSinsured.

3.1.10 Codes of conduct

Investigators should make themselves aware of any written codes of conduct relevant to the
work they will be undetaking. The DEC is devdoping an accreditation scheme for
professonds involved in threstened species and biodiversty assessments. The scheme is
likely to include a Code of Conduct.
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3.1.11 Determining the successful investigator

The proponent or applicant should develop criteria for assessing tender bids when developing
the tender brief to ensure that the brief asks for information relevant to the assessment of bids.
Some criteriathat may be used to assess tender bids include:

meet dl criteriaoutlined in the brief;

provide technica objectives that meet the desired am of the study;

identify potentid congtraints to the study;

display an understanding of the project and the impact assessment process,
provide references,

provide a budget and timeframe which will achieve the outcomes of the study, and
demongtrate that the project budget and timeframe can be met;

accept additiond conditions of the contract (eg. copyright and authorship attribution, and
how the document is to be supplied); and

Set milestones for progress reporting.

It is important for the proponent or applicant to note that if any of the factors of the
Assessment of Significance are not addressed to the satisfaction of the decison-maker then
additiond information and/or advice from a plant or anima expet may be sought. By
ensuring the Assessment of Significance properly addresses dl of the factors prior to
submitting the gpplication to the decisonr-meker, the need to gather further information,
which can be cosly and untimely, will be minimised. It is therefore important to note that the
leest expendve tender may not be the leest expensve in the long term if it has to be
supplemented with further work. Referee checks of investigators during the sdlection process
should be included.

STEP 3. SET TECHNICAL OBJECTIVES

3.1.12 Devise technical objectives

Technical objectives need to be devised by the investigator to meet the overdl am of the
Assessment of Significance, which is to determine whether a proposd is likdy to sgnificantly
affect threatened biodivergty. The technica objectives set the framework for addressing the
Asessment of Significance.

Defining the technica objectiveswill assigt in:
mesting the requirements of the tender brief (section 3.1.5);
recognising potential constraints (section 3.1.13);
setting the timeframe of the study (section 3.1.15); and
determining the level and types of investigations required (Step 4 and Chapter 5).
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3.1.13 Recognising and dealing with potential constraints

Potentid congraints to the study should be recognised and dedt with by appropriate sampling
desgn where posshle. Many condraints, paticularly those that limit the intengty and spatid
extent of sampling, may redrict the levd of andyss tha is possble in the <udy.
Consequently, the overdl am of the study may not be adequately met which may result in the
decison maker requiring further survey work or information, particulaly where the
congtraints cannot be overcome.

In some cases, condraints are unavoidable and therefore must be acknowledged as
limitations. The report should acknowledge such limitations and adopt the precautionary
principle (section 3.1.14). Potentiad condraints to a threatened biodiversity study that should
aways be consdered include:

redrictive budget and timeframe;

avalability and rdiability of information;

disturbances prior to or during the survey, such as budhfire;
accessto lands,

seasond or vagrant pecies,

obtaining appropriate survey personnel;

achieving an adequate survey effort;

speciesthat are difficult to survey (cryptic species); and
changing wegther conditions.

3.1.14 Adopt the precautionary principle

In addressing limitations to the survey and assessment process (section 3.1.13), it is dways
important to congder the precautionary principle. The precautionary principle is defined as
(NSW Protection of the Environment Administration Act 1991 s5(2)):

“if there are threats of serious or irreversible damage, lack of full scientific certainty
should not be used as a reason for postponing measures to prevent environmental
degradation” .

It is advised that where adequate surveys have not been conducted within the study area due
to limitations, the precautionary principle should adways be adopted. This involves assuming
that threatened biodiversity which are likely to occur in the study area (based on the presence
of auitable habitat and recent records) inhabit the whole of the study area. The Assessment of
Significance would then be conducted on this bass. The precautionary principle must be
consdered by decison-makers in broader aspects of the impacts of a proposd on the
environmen.

3.1.15 Set timeframe

It is important that e proponent or goplicant consider the timeframe of the study in the early
phases of the project, particularly given that the appropriate timing of surveys may not dways
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correspond with the project’s expected date of submisson to the decison-maker. To ahieve
the am and objectives of the sudy and to consider the potentid congraints (section 3.1.13)
the proponent or applicant and the investigator must agree upon an adequate timeframe. It is
criticd that enough time is dlowed for an adequate sampling effort to be achieved, to ensure
the study produces vaid and reliable results.

Issues for the proponent or gpplicant and investigator to consder when setting a time-line for
the threatened biodiversity study include:

fidd surveys will need to be conducted in the study area in seasons which are gppropriate
for detecting all taxa, and over an adequate length of time;

voucher specimens, scats, hair samples and bat cal recordings will need to be identified
by a speciaist before they can be used as data; and

adverse weather conditions may affect the vdidity of the survey techniques and surveys
may need to be repeated when the wegther is more suitable.

STEP 4. CONDUCT PRELIMINARY ASSESSMENT AND
FIELDWORK

The main purpose of a preiminary assessment is to assess the likdihood of the study area and
subject dte supporting threstened biodiversty. This is the fird step in establishing whether
the proposd is likdy to have a dgnificant effect on threastened biodiversty. To make this
assessment, the following information is required:

1. Description of the study area This description must include details of the types,
locations and conditions of native vegetation and anima habitats in the sudy aea. It is
important that the study area is clearly described for the benefit of the decison-maker to
dlow the investigator to select appropriate survey methods and effort. The study area and
subject Ste and the relevant habitat feastures should aso be displayed on a map. Providing
photos of the study area, including the subject Ste, in the report is dso beneficid.

2. List of threatened species, populations or ecological communities, or their habitats,
known or likely to occur in the locality. The sze of the locdity will vary depending on
the location of the sudy area and the amount of informaion avalable. For example, in
Sydney the locdity may be defined as a 5km radius of the subject ste compared with far
western NSW where the locaity may be a 50km radius of the subject Ste due to the
limited number of surveys conducted and information available.

3. Assessment of the likelihood of those species identified in the locality (point 2)
occurring or likely to occur within the study area This can be determined from a
comparison of the habitat requirements of each threastened species or population, known or
likdy to occur in the locdity, and the habitats present within the study area identified
from a gte ingpection.

Table 3.1 provides a checkligt to assst in the preliminary assessment of the Sudy area.
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Table 3.1 Checklist for assessing the likely presence of threatened species, populations

or ecological communities, or their habitats, within a study area

Description of the environment Characteristics

What threatened species, populations or ecological communities are
known or likely to occur within the study area?

What habitat(s) are present within the study area?

What is the condition (quality and quantity) of the habitat of the
species, populations or ecological communities identified above based
on, but not limited to:

Availability of foraging substrate;

Availability of trees containing hollows;

Density of ground cover including shrubs and fallen trees;
Presence or absence of caves, rock outcrops, overhangs, crevices,
and

Presence or absence of permanent or intermittent water bodies.

Is/Are the habitat(s) connected with similar habitat(s) occurring outside
the study area and what is the extent of interconnectedness and
distribution of the habitat(s) within the region?

Does the study area contain any critical habitat, as declared under Part
3of the TSC Act?

What is the nature and extent of disturbance from natural or human-
induced causes (incremental loss of habitat, weed encroachment, fire,
introduced species, grazing, logging, pollution etc.) that already exist
within the study area?

Gathering information to fulfil the requirements of the preliminary assessment should include:
consulting key stakeholders (section 3.1.16);
collating and reviewing exiging information (sections 3.1.17 and 3.1.18); and
conducting a Site assessment (section 3.1.19).

3.1.16 Consult key stakeholders

Key sakeholders should adways be consulted for any threstened biodiversty assessment as

they can assg in:
clarifying the technica objectives of the study;

identifying important factors to condder, including condraints imposed by naturd or

cultura features,
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the level of reporting and the reporting format chosen; and
providing relevant informetion.

Key sakeholders rdevant to a threstened biodiversty assessment can be grouped into a
number of categories natural resource agencies and organisations, loca government; interest
groups or organisations, and the community.

i Natural Resour ce Agencies and Organisations

Discussons with naturd resource agencies and organisations may identify areas, communities
and species of consarvation concern or important habitat festures of adjoining aress. They
may adso have knowledge of smilar sudies conducted in the locdity, which can be
incorporated into the threstened biodiverdty assessment. Although naturd resource bodies
may be of assstance they do not have the resources to undertake work on behdf of the
investigator. Natural resource bodies often hold information available in databases, including:

Department for the Environment and Heritage (formerly Environment Audtrdia);
Greening Audraia (non-government organisation);

Audrdian Musaum;

Nationa Herbarium;

NSW State Forests,

NSW Department of Infrastructure, Planning and Natura Resources;

NSW Depatment of Environment and Consarvation (including the former NPWS and
Royad Botanic Gardens); and

NSW Fisheries.

Appendix E ligs the information that each naturd resource agency or organisation will be
able to provide.

ii L ocal Gover nment

It is useful to contact the relevant locd councils to obtain the following information relevant
to the local government area (LGA):

previous threatened biodiversty assessments associated with a development agpplication
(DA) ;

regiond and locd biodiversty surveys and assessments,
vegetation and habitat maps; and
zoning and land use information.

Locd councils often have the most recent threstened biodiversity records for the LGA from
threatened biodiversity assessments associated with DAs. Once the DAs have been approved,
these threatened biodiversity assessments are available for review by the public.
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Regiond biodiversty surveys and assessments rdevant to the LGA may have been
commissoned by the Loca Government Authority. These studies provide Locad Governments
with an overview of the LGA’s biodiversty, identify areas of high conservation significance,
and provide recommendations for conservation!. Some Locad Government Authorities are
preparing, or have adopted, shire-wide Comprehensve Koda Plans of Management under
SEPP 44, which dso identify areas of conservation sgnificance.

Zoning and land use information will be necessay in assessng the current and potentid
impacts on threstened biodiversty. Zoning information is likdy to be avalable in LEPs
specific to each LGA and will provide an indication of the current and possble land uses of a
gte.

i Interest Groupsor Organisations

Community based interest groups and organisations can often provide information on
threstened biodiverdty rdevant to the sudy area. Groups may include locd naturd history
clubs, Nationd Paks Asxociaions (NPAs), wildlife carers, Birds Audrdia
Landcare/Coastcare etc.

iv The Community

Loca resdents, especidly those present on the subject dSte and on adjacent lands, can often
provide a vaiety of rdevant information relating to the ecology of the study aea Other
members of the wider community with an interest in the aea may dso have usful
information. Thisindudes

the extent and timing of previous and current disturbances such as land dearing, bushfire
and livestock grazing; and

gghtings of anima and plant species, including seasonad and cryptic species such as
orchids and the Broad- headed Snake.

In addition, landholders should adways be contacted and their permisson ganed if
investigators are planning to conduct field surveys on, or to enter, their properties.

3.1.17 Collate and review information

All avalable information on threstened biodiverdty needs to be conddered for the decison
maker to be in a pogtion to make a decison as to whether the proposd is likdy to have a
ggnificant effect on threstened biodiversty (NPWS 1996d). Types of information to be
consdered includes:

the number and locations of species records;

™ In order to facilitate the application of the Assessment of Significance, it is recommended that councilsin a
region combine with state government agencies and other relevant bodies, such as Catchment Management
Authorities, to engage the services of a consultant(s). The consultant’srole is to compile and collate information
relevant to their LGA on threatened biodiversity presence, distribution and habitat availability. The collation of
such information will assist in the identification of areas of importance to threatened species, populations and
ecological communities. The NPWS Biodiversity Planning Guide for Local Government can provide assistance
in these matters. The DEC is also producing guidelines for the Assessment of Significance.
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species, populations and ecologica community digtributions;
the locations and extent of suitable habitats, and
current threats.

These types of information can be obtained from a range of sources including Recovery and
Threat Abatement Pans, universty libraries, webdgte information, and consulting  with
relevant key stakeholders (Appendix E). It is dso important to review and criticaly evauae
this information to ensure its rdiability. This involves evaduaing wha information is
accessible, what may be accessble and what is not accessble. There may be a wedth of
information relating to threstened biodiversty in the locdity which may have been collected
by organisations for other purposes, as discussed in section 3.1.16. It is therefore important to
review and criticdly evduate exiging information on the locdity, paticulaly the rdiability
and age of any records. The collection, management and use of daa is further discussed
below and in Chapter 4.

3.1.18 Management of data

The auitability of exising data will be influenced by its reiability, currency and the methods
by which it was gathered. Different types of data need to be treated differently. For example,
some data not suited to one objective may be used for another.

Factors to congder in the management of datainclude:

1. Maximise use of existing information. Ensure an exhaustive search of databases, and
published and unpublished literature is conducted prior to the dte investigation (section
4.1).

2. Data evaluation. The methods by which the data was gathered (systematicaly or nor
sysematicaly; as presence-only, presence/absence or abundance data) will influence the
way in which the data can be used. Evauate the rdiability of the source, the accuracy of
the location information, and identify knowledge gaps to shape future sudies (section
4.2).

3. Data collection during field surveys. Ensure that systematic survey methods are
followed and pro-formas are used consgtently in order to maximise the vaue and integrity
of the data collected (section 4.3).

4. Data collation. Data entry into databases and spatid data packages maximises the ease of
data manipulation. Sharing of data with centrdised data usars (particulaly naturd
resource agencies) increases the vaue of the data (section 4.4).

3.1.19 Field surveys

The prediminary invedigations will have provided a lig of threstened biodiversty tha may
occur within the sudy area (section 3.1.17). The purpose of fidd invetigations is to
sysematicadly survey the dudy area and to fill in any informaion gaps identified from the
prliminay investigations. The fidd surveys should be dedgned to target threstened
biodiversty which may occur in the area, to determine the likelihood of therr presence and
how the proposa will impact upon them.
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Guidance is provided in Chapter 5 on the minimum survey effort required for any conclusons
to be reasonably reached. It is recognised that this level of effort may not be appropriate or
necessary in dl circumstances, or that a greater level of effort may be required in some
crcumgtances. Any deviation from the recommended leve of effort should be fully justified.

Survey effort is generdly described in reation to drdification units (section 5.1). In certain
circumgtances, such as for areas of one hectare or less where the dte is reasonably
homogeneous, the survey effort per drdification unit may be gpplied across the entire gte.
These circumstances mugt be judtified within the report and the effort should be disgtributed
across the dratification units within the dte. For example, it may be reasonable to utilise 100
trap nights for a one-hectare Ste even though there are three drdification units within the Ste
if the trgps are digtributed appropriately across the dratification units. Conversdly, some Stes
in western NSW are of the order of thousands of hectares. In some circumstances it may be
judified to dter the minimum survey effort per 100 hectares of drdification unit to a
minimum survey effort per some larger area eg. 250 hectares.

Occadondly, the investigator will be asked to condder a study area that has little or no
vegetation, very poor anima habitat and no records of threatened biodiversty thet is likey to
occur in the habitats present. In this case, the decison-maker should be contacted to decide
whether a survey is necessxy. The lack of fidd surveys and therefore meeting the minimum
urvey requirements, as identified in Chapter 5, must be judified in the report. The
justlflcatlon should indlude:

a detailed map and photos describing the study area;

alis of threstened biodiversty recorded in the locdlity;

adescription of land usein and surrounding the sudy area; and

preparation of an Assessment of Significance.

i Designing and Conducting Field Investigations

Factors to consder when designing and conducting fidd investigations include:

1. Survey requirements — survey techniques to target threastened species, populations and
ecologicad communities, and their habitats, identified as likely to occur in the study areg;

2. Recognising constraints — limitatiors of the study and adopting a precautionary
approach;

3. Sampling Design — developing a robust dréification process, recognisng sources of
variation, and the dlocation of resources,

4. Data Analysis — identify how data will be andysed as this will affect sample design and
survey methods (see Chapter 5); and

5. Survey Methods— methods utilised for assessng:
- plants
- animds and
- ther habitats.
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Further congderation of factors for desgning and conducting field investigations are included
in Chapter 5.

STEP 5. ASSESS NATURE AND IMPACT OF PROPOSAL

Once the preliminary assessment and fieldwork has been conducted (Step 4), the nature and
impact of the proposa on threatened biodiversity can be assessed. The potentia effects of the
proposd are a function of the attributes of the proposd and the characteritics of the study
area (NPWS 19964). Thiswill involve identifying:

key attributes of the proposal; and

determining whether threatened biodiversty will be, or is likdy to be affected by the
proposal.

3.1.20 Key attributes of the proposal

When discussng the proposd, it is important to be specific and quantitative so that the
decisonrmaker can have a thorough understanding of the proposa and its potentid effect on
threstened biodivergty. Although much of this informeation is likedy to be provided in the
other associated documentation (eg. development gpplication) this information should be
addressed separately in the Assessment of Significance. It is dso necessary to highlight those
components of the proposa which are rdevant to the assessment and which are likely to cause
the greatest impact.

Key attributes of the proposal to consider in the assessment include:

the location of the proposal and any additiona areas which are likely to be affected by the
proposal. These should be delineasted on a map showing the proposa in both a locd and
regional? context;

the type of devdopment, activity or action including any ancillary works and intrindgc
work stages;

the duration and timing of the proposd, incdluding staging; and
the area affected by the proposa (directly and indirectly) in hectares.

A pro-formafor the summary of the proposd is provided at Appendix F - Table 1.

3.1.21 Deciding whether threatened species, populations or ecological
communities, or their habitats, will be or are likely to be affected

The potentid effects of the proposa are a function of the attributes of the proposa and the
characterigics of the study area. Consideration needs to be given to the direct and indirect
impacts during the congtruction and operation phases of the proposd. As these are likdy to

12 As defined in the TSC Act, the region means a bioregion defined in a national system of bioregionalisation
that is determined to be appropriate for those purposes. The Director-Genera of the former NPWS (now the
DEC) determines that a bioregion defined in An Interim Biogeographic Regionalisation for Australia (Thackway
and Cresswell 1995) is an appropriate definition. See Appendix J for more information.
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differ, it is important that they are addressed separately. Types of congtruction and operation
impacts are addressed in section 3.1.3. The checklist provided a Appendix F- Table 2 will
assg in the identification of the key attributes of the proposa.

The checklist in Appendix F will as3g in identifying potentid effects of the proposd, which
form the bass of the decison whether there is likely to be a sgnificant effect on threatened
biodiversty.

When identifying the potentid effects of the proposa, consderation should be given to the
nature, extent, frequency, duration and timing of the effects. Condderation should dso be
given to any possible measures to avoid or amdiorate the effects of the proposa on threatened
biodiversity (section 3.1.23).

Appendix F - Table 2 should not be conddered as a comprehensve representation of al
potentid effects. It provides a list of potentid effects that should be considered as a minimum.
Any other issues rdevant to the particular proposa and its environment should adso be
congdered. It is recommended that a consultative process involving gtakeholders be
established to assist in the identification of other issues relevant to the proposd.

3.1.22 Addressing cumulative impacts

It is highly recommended that the cumulative impacts of the proposd be considered. While
the Assessment of Significance for an individud proposd may conclude that a dgnificant
effect on threatened biodiversty is unlikdy, the potentid effect in combination with other
developments, activities or actions, should be addressed. Cumulative impacts should be
conddered during the preparation of the Assessment of Significance and by the decison
maker when making a decison.

3.1.23 Addressing threats

One of the factors to be addressed in the Assessment of Significance is “whether the action
proposed is of a class of action that is recognised as a threatening process’. Threatening
processes include:

those listed as Key Threatening Processes under Schedule 3 of the TSC Act; and

other processes that are recognised as known threats to threatened species, populations

and ecological communities, and their habitats.

Although a paticular proposd may not be recognised as a threat (eg. resdentid
development), its impacts may exacerbate known threets to threstened biodiversity through its
activities (eg. vegetation clearing). It is therefore important to recognise the likely impacts of
the proposd and its relationship to key threatening processes and other threats to threatened
biodiversty. This information can then be addressed in the Assessment of Significance and
used to develop appropriate mitigation and amdioration measures to minimise the impact of
these threats (section 3.1.23 and section 6.2).
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i Key Threatening Processes

Key threatening processes are described in section 2.1.3 and the current list of key threatening
processes on the TSC Act can be found at
http://www.nati onal parks.nsw.gov.auw/npws.nsf/Content/K ey+threateni ng+processes+by+doct

ype

ii Other Threats

It is important to not only address key threatening processes listed under the TSC Act but
other known threats to threatened biodiversty and habitats in the study area Information on
other known threats can be obtaned from the NPWS Threatened Species Profiles
http:/Amww.nationa parks.nsw.gov.au/npws.nsf/Content/ T hrestened+speci es+publications,

which identify specific threats to each of the threatened species, population and ecologica
community for which a profile has been prepared. In addition, Table 3.2 ligs a number of
common threats to threatened biodiversty and the associated activities that may exacerbate
these thresats.

Table 3.2 Examples of major threats
Threat Associated Activity
Alteration to hydrological systems; increase nutrients; Agriculture; all urban
salinity
Clearing of native vegetation Agriculture; forestry; all urban
Bush fire management Agriculture; al urban
Stock grazing Agriculture
Pollution and land contamination Agriculture; al urban
Sail erosion, sedimentation and compaction Agriculture; all urban; extractive
industry
Introduction of non-native plants Agriculture; all urban
Introduction of non-native animals Agriculture; al urban
Source: Fdlding et al. (2001)
3.1.24 Reducing the level of impact through ameliorative measures

If there is a likelihood that threstened biodiversty will be affected by the proposd there is a
requirement to underteke the Assessment of Significance to determine whether the impacts
are likdy to be dgnificant. If the decison-maker decides thet the impacts are likdy to be
ggnificant a SIS will be required and may result in the proposd beng refused. Investigating
ways in which the expected impacts can be minimised, mitigated or amdiorated early in the
process is likely to reduce the costs and time involved in obtaining gpprova from the
decision-maker.
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The decisonrmaker must consder these ameliorative measures as being pat of the proposa
when making a decison. Therefore, the mitigative and amdiorative messures should be:

fully detalled describing the timing, location and level of effort to be gpplied;
integrated in the development, activity or action proposed; and
should be understood and accepted by the proponent or applicant.

In gdtuations where the decison-maker refuses the proposad on the basis of an expected
ggnificant impact on threatened biodiversty, ameiorative measures may be devised and the
proposal re-submitted. A new Assessment of Significance will need to be undertaken to
address the amended proposal.

i I mportance

Managing impacts is a vitd component of any Assessment of Significance and needs to be
conddered in great detal by al three parties: the proponent or gpplicant; the investigator; and
the decisonrmaker. In their assessment of the proposa, the decisornrmaker will carefully
consder al proposed measures that mitigate, ameliorate, compensate or monitor threatened
biodiversty and will assess these as being part of the proposd. In the find assessment, these
measures may subgtantialy influence the determination made.

It is therefore important when devising these measures that the investigator and the proponent
or goplicat work in collaboration insead of the invedigaor Smply providing
recommendations that may or may not be implemented by the proponent o gpplicant as part
of the proposd. For example, the investigator may recommend that an area of vegetation be
avoided but the proponent or applicant does not adopt this recommendation as it is
economicaly unfeasible for the proposal.

It should be emphasised that measures that manage impacts are not a sufficient reason aone
for a decison-maker to give consent or concurrence to a proposa. All other factors relating to
the proposal must be considered.

i Devising M easures

For nearly dl proposds some form of mitigation is necessary to reduce the impacts of the
proposa on ecosystems. Standard mitigation measures, which are often adopted for proposed
developments, include eroson and sediment control and programs for the control of wastes.
However, where threatened biodiversity may be affected more specific measures are required.

The cumulative effects of a proposad on threstened biodiversty are not reversble, however,
many of these impacts can be minimised and additiond activities undertaken to amdiorate
and compensate for these impacts. Measures to minimise and ameliorate for impacts on
threatened biodiverdty must be specific to the nature of the proposad and the aspects of those
threatened species, populations or communities, or their habitat, being affected. It is dso
important to document how, when and where these measures will be implemented.

In devisng mitigative and ameiorative measures, it is important to carefully consder the
range of impacts that the proposa is likey to have and which of these will impact upon
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threstened biodiversty. In determining this, it may be necessary to contact natural resource
agencies and organisations that may be able to provide advice on the likdy impacts of the
proposad on threstened biodiversty and how these impacts can be minimised. Of particular
assstance are:
DIPNR — planning and assessment related matters, soil, water, vegetation and gpecific
habitat feetures, and
DEC (formerly NSW NPWYS) — native animas and plants, habitat features, criticd habitat,
and DEC (formerly NSW EPA) — air, noise and water.

Sources of information should dso be investigated as they may provide base-line data
edablished procedures, useful indghts into potentid effects, and specific measures. Useful
sourcesinclude;
- dmilar proposals or Assessments of Significance that cover the same Species, populations
or ecologica communities,
case studies,
research papers on the type of development, activity or action being proposed or the
threatened biodiversity being affected; and
manuas or guiddines on techniques associaed with paticular  activities eg. EIS
Guidelines for Coal mines and associated infrastructure (DUAP 2000a).

i Examples of Measures

Table 3.3 lists examples of measures that may be adopted by a proposd to minimise impacts
to threatened biodiversty. These include protecting and avoiding sSgnificant aress. When
devisng a proposd’s own messures, it is important to remember that they will need to be
gpecific to the threstened biodiversty known or likely to occur in the study area and to the
type and scope of the proposal.

Trandocetion of animas is not an appropriate ameliorative measure in the mgority of
circumgtances. The DEC, through various licenang provisons, is the primary regulator of the
trandocation of animals in NSW. It is the policy of the DEC that trandocation should not be
used as a subditute for the protection of high qudity naturd areas and conservation of wild
populations in situ. The methods, risks and consequences associated with a proposa reed to
be thoroughly assessed before any trandocation is undertaken. The NPWS (now the DEC)
prepared a “Policy for the Translocation of Threatened Fauna in NSW’ to guide the planning
and implementation of trandocation programs for threatened animasin NSW.

Further, it is the DEC's policy tha where the removad of threstened anima habitat is
proposed in the course of carrying out a development, activity or action, and where the
concurrence or consultation of the Director-General of Nationd Parks and Wildlife is required
under the EP&A Act, the emergency transfer of threatened animas will not be consdered as
an dterndive to in situ conservation.

Smilarly, the DEC does not consder the trandocation of plants as an acceptable measure of
andioration Plant trandocation is dmilaly regulaed by the DEC through licensng
provisons. In addition to any specific licence conditions, al plant trandocations should be
undertaken in accordance with the Audrdian Network for Plant Conservation Trandoceation
Guiddines (http://www.anbg.gov.awanpc/books. html#T rand ocation).
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Table 3.3 Examples of measures to manage impacts

Category

Examples

Protection and avoidance

Relocating or changing the design of the proposal
Restricting access of construction crew and machinery
Implementing stringent sediment and erosion control measures

Creating buffer areas between a significant area and the footprint of the
proposal

Enhancement Bush regeneration activities
Replacing animal habitats such as tree hollows and rocky outcrops
The use of underpasses/overpasses in order to allow passage of native
animal s between natural areas

Compensation Land acquisition
Construction of artificial replicas of important habitat features (eg.
artificial nesting sitesfor birds, frog-friendly ponds)

Management Weed and feral animal control program

Bush fire management
Ongoing monitoring programs

Restricting livestock, humans and domestic petsto certain areas

STEP 6. EVALUATE SIGNIFICANCE

3.1.25 Deciding whether a development, activity or action is likely to
significantly affect threatened species, populations or ecological
communities, or their habitats, that are known or likely to occur in

the area

If it is found that the proposd has the potentia to directly or indirectly impact threstened
biodiversty, an assessment needs to be made of whether the proposa is likey to cause a

ggnificant effect.

When deciding whether a proposa is likdy to sgnificantly affect threstened biodiversty an

Assessment of Significance must be applied to each species, population or ecologica

community. The results of the Assessment of Significance are used to aid the decison-maker

when deciding whether a SISiis required.

The Asessment of Significance is not a ‘passfal’ test or technique based on a scoring

system. Instead, the outcome of each factor needs to be consdered as to whether effects are
likdy and whether they are dgnificant (NPWS 1996a). If assessment of any of the factors,
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individudly or in combination, indicates that a sgnificant effect is likdy, the preparation of a
SISisrequired.

Additiond information and/or advice from a plant or anima expert may be requested if any of
the factors of the Assessment of Significance are not addressed to the satisfaction of the
decisonrmaker. It is therefore vitd that the factors of the Assessment of Significance are
properly addressed and incorporate a range of information obtained from the literature review,
consultation with key sakeholders, and fidd surveys. Ensuring this information is provided
prior to submisson to the decison-meker will minimise the need to gaher further
information, which can be costly and untimely.

NOTE: The exiging assessment of sgnificance, A of the EP&A and s94 of the TSC Adt, is
provided at Appendix C. As aresult of the Threatened Species Conservation Amendment Act
2002, these factors will be revised.

3.1.26 Consideration of a development, activity or action proposed in an
area where there are no threatened species, populations or
ecological communities, or their habitats, or where they are unlikely
to occur

If a proposd is in an area where no threstened biodiversity has been recorded and it is
consdered unlikely that they will occur in that area, the decisonrmaker is Hill required to
have regard to the Assessment of Significance to satisfy the legidative requirements of BA,
$90 and s111(4) of the EP& A Act and s94 of the TSC Act.

A daement addressng the factors of the Assessment of Significance which highlights the
absence and unlikely occurrence of threatened biodiversty within the sudy area, and that the
proposd is unlikdy to have a ggnificant effect on these, must be made. This statement should
be supported with relevant information pertaining to the study area eg. literature reviews,
surveys, database searches.

STEP 7. PREPARE REPORT

The reporting phase of any study must be given careful attention to ensure it is readable and
able to be understood. It should communicate to the decision-maker:

how the investigations were carried out;

what information was used in undertaking the assessment;
how the conclusions of the assessment were reached;
how the interpretations are justified; and

whether other studies report smilar findings.

This information must be carefully presented in reports to enable correct interpretation of
results (Fallding et al. 2001).
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Factors of particular importance include:
outlining structure and content;
ensuring correct terminology;
meeting minimum reporting requirements, including maps, and
forwarding information to centralised databases.

3.1.27 Structure and content

In generd, Assessments of Significance and associated reports should follow a Smilar format
to that of a scientific paper and, where possble, adopt a smilar approach with regard to
objective evauation of results and the use of evidence and references to support conclusions.
Minimum report requirements are provided below, however additional information may be
required according to:

the nature of the proposed project;
the tender brief provided by the proponent or gpplicant; and
specific requirements of key stakeholders.

Information should be presented in managesble parts (for example, chapters, sections and
subsections) and have a logica flow from one to the next. The text of the report needs to be
concise yet detaled enough to dlow the reader to evduae whether the investigator has
summarised or interpreted the survey results correctly. To improve readability, technica
information should be presented in the gppendices. Invedtigators should carefully consider
how to present the data so that criticd information can be easly found and to ensure
understanding of the results. Data should be summarised within the report using maps, tables
and graphs wherever possible.

Maps are a powerful means of communicating information about threstened biodiversty and
the impacts of the proposa. Geographic Information Systems (GIS) software is a ussful tool
as data can be manipulated to illudtrate, for example, habitat types, vegetation communities,
species didributions, geographic features such as catchments, politicadl boundaries, and
infrastructure features. Important aspects to remember when mapping include the appropriate
use of scale, legends and the accuracy of the information.

The decison-maker should consider requiring photographs of the vegetation types and habitat
features identified in the study area to be included in the report as they will assig in the
interpretation of the report.

Table 3.4 outlines the structure and content of the report and identifies the purpose of each
section.
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Table 3.4

Structure and content of the Assessment of Significance report

Section Purpose Content

Summary Facilitates understanding by | Non-technical description of the study and its findings. It should be
the general public restricted to less than two pages where possible.

Definitions Ease of reference Explanation of technical terms used throughout the report.

Introduction Sets the scene of the study - the author of the study and who it was commissioned by;

- adescription of the proposal;

- theregional context, location, geology, soils, landforms, climate,
disturbance history and other relevant information relating to
stratification requirements;

- any constraints or limitations on the study;

- how the report is structured; and

- the study’ s aim and objectives.

Legidative Outlinesthelegidlative - dl applicable environmental planning instruments;
Requirements requirements and regulations | _ the provisions of all applicable legisiation: and
pertaining to the study )

- al approvals, consents and licences.

Methods Details the desktop and field | - description of consultation with key stakeholders;

survey methods employed.
Thetechnical information
should be sufficiently
detailed to enable the field
survey to bereplicated. The
choice of field methods and
extent of survey should be
justified, and any constraints
noted.

- data sources, and an explanation of how data was handled;

- the methods used to determine the stratification units and how the
units were sampled, and information about the spatial distribution
and size of strata;

- description of each stratification unit, the vegetation types in terms of
structure and floristics, and alist of the dominant plant speciesin
each growth stratum (trees, understorey, shrubs and groundcover);

- aspart of the habitat assessment requirements, each vegetation type
must have a description of the area’ s disturbance (prior
clearing/logging, fire regime, flooding), a description of the weeds
present and their density, and comments on the suitability of the area
as habitat for species, populations and ecological communities of
conservation significance;

- survey techniques utilised and the intensity of sampling in each
strata;

- type and number of traps, their layout described and mapped, baits,
and the number of survey nights for each technique;

- sampling dates, times and weather conditions;

- the precise location and layout of the stratification units, quadrats,
traverses and sampling sites, vegetation types, and relevant species
distribution (presented as grid references and maps);

- additional information requirements will depend on the aim of the
survey being conducted. For example, if the survey targets arboreal
mammals then information on the density of trees with large and/or
small hollows will be relevant; and

- dataanalysis methods, including any criteria used to categorise areas
of high biodiversity.
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Section

Purpose

Content

Results

Displays the findings of the
study

- alist of all plant and animal species recorded;

- alist of al threatened species, populations, ecological communities
recorded or known or likely to occur in the locality;

- summaries of the data, including which species were found at which
sites, strata vegetation or habitat types, and by which methods they
were |ocated;

- maps of survey method locations;

- any general or unusual observations;

- maps of environmental features, vegetation types and habitat types;

- results of any modelling or statistical analysis of data;

- maps of any areas of high biodiversity or other areas of special
significance;

- photos of the study area and subject site; and

- raw data (copies of original data sheets are acceptable) should be
included in an appendix.

Safeguards

Discusses measures to
minimise impacts

- mitigation measures; and
- amelioration measures.

Assessment of

Assesses whether the

- inclusion of Assessment(s) of Significance; and

Significance proposal islikely tohavea | _ ;gq references from other sources to provide additional support.
significant effect on
threatened biodiversity by
addressing the factors of sbA
of the EP& A Act and s94 of
the TSC Act.

Conclusion Discusses the results - asummary of theinformation collected, including statements on the
likely presence/absence of threatened biodiversity, and the general
habitat value of the study area;

- interpretation of the results of the study, including statements as to
whether a significant effect on threatened biodiversity islikely;

- how the findings of the study can be implemented;
- limitations and further issues that may need to be addressed;
- recommendations for further work; and
- citation of all relevant references.

References Cites publicationsused in Listsall documents cited within the report with author, year of

the report publication, title of publication, journal volume and pages and/or name

of publisher.

Appendices Collates detailed information | - raw field survey data (copies of original data sheets are acceptable);

in the back of the report and
allows the main body of the
report to be concise.

- qualifications of the investigator and of all peopleinvolved in the
sampling and preparation of the report;

- certification of the report by theinvestigator; and

- theissue number and the names of issuing bodies of any licences,
permits or authorities under which the fieldwork was carried out,
including photocopies of the relevant licences and permits.
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3.1.28 Terminology

Caeful use of terminology, condstent with legidative and current scientific usage, is required
to maintain good communication and to express ecologica concepts with precison (Falding
et al. 2001). It is important to refer to terms that are consgtent with the TSC Act and the
EP&A Act, and to define these in the introduction of the report or in a glossary. Terms that
should aways be defined in a threstened biodiversty assessment include:

subject Ste;

study area;

locdlity;

region;

locdl viable population; and
adgnificant effect.

Although the glossary in this document provides an explandion of these terms, it is important
to define these with respect to the proposa, how they are used in the context of the
assessment, and to provide amap of the Site, area, locality and region relevant to the proposal.

3.1.29 Minimum requirements

A reporting checkligt is provided in Appendix G that outlines specific reporting matters for
induson in Asessment of Significance reports, ther role and importance. This checklist
provides the investigator with the minimum requirements they need to address in the report,
which in turn assigts the decision-maker when appraising the report.

3.1.30 The survey map

A map of the survey area is an integrad part of the report. It is prepared by the investigator to
record the gpatid didribution of the vegetaion and habitats being surveyed as well as the
sampling regime used for the survey. It is important to display the locations, abundance (if
known) and extent of threatened biodiversty, and the effort undertaken within the study area
asit assds
- theinvedtigator in determining the impacts of the proposd and in managing these impacts;
the proponent and applicant in designing the proposal to avoid or minimise impacts to
important aress, and
the decisornrmaker in identifying and assessng the impacts of the proposd on these
important areas, and whether the survey effort is adequate.

The survey map may be prepared on a topographic map at the largest available scde or a
recent (less than 5 years old where possible) satellite image or aerid photograph, preferably
rectified. The map must show: the boundary of the sudy aes the boundary of the
development, activity or action; locationd information; the dominant plant communities, the
dratification units adopted; and the location of sampling points and traverses (including
effort).
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The map must be clearly labelled with an appropriate legend, scde, northpoint and date of
preparation.

i L ocation and Extert

It is preferable that the locations and extent of threatened species, populaions and ecologica
communities, and their habitats, are displayed on a map or a series of maps. For ease of
reference, this information should be overlayed onto:
- vegetation community boundaries and locations of habitat corridors,

topographica features eg. creek lines and ridgdlines,

cadastrd features eg. roads and property boundaries,

existing land use of the study area and adjacent aress,

boundaries of the subject ste and study area; and

key areas of the proposd.

The precison of data collected should dways be maintained. This requires precise mapping
in the fidd and the trandfer of this information onto Ste maps and proposal designs. Section
4.3.2 discusses precison d data and the use of a GPS to accurately locate and record in the
fidd and GIS mapping to display thisinformation.

i Species Information (I ncluding Abundance)

Species information, including abundance, paticulaly for threstened species and
populations, should be discussed in the text. It is preferable that this informeation is obtained
through the use of survey pro-formas (section 4.3.3). The following information should
aways be provided with species data, including abundance data:
- time and date recorded;

total effort expressed in person hours,

westher conditions;

location description including basc habitat; and

observation, microhabitat and breeding type, particularly for birds.

3.1.31 Forwarding information to centralised databases

Information obtained during the threatened biodiversty assessment should be forwarded to
centralised databases such as those managed by DEC, Birds Audrdia, the Austradian Museum
and the Roya Botanic Gardens.

[ DEC Atlas of NSW Wildlife (the Wildlife Atlas)

A dandard condition of al s132C scientific licences issued by the DEC (section 3.1.7) is the
submission of a full report of the actud work carried out under licence. In addition, details of
the animas, plants or other organisms captured, observed or collected including species
identification, precise locdity and date of trapping, observation or collection are to be
supplied to the DEC in eectronic format, for incorporation into the Atlas of NSW Wildlife
database. An Excd spreadsheet for supplying data to the Wildlife Atlas is avalable from the
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DEC webdte  http://www.nationdparks.nsw.gov.auimages  scientific licence datasheet.xls
andin Appendix H.

The spreadsheet includes:
locdity (easting and northing and Austrdian Map Grids (AMGS));
gpecies name (Scientific for animals and plants and common names for animals);
sghtings per species (the number of records for each speciesin the search areq);
date of record;
observer name; and
abundance.

ii Other Databases

Investigators may be required to send information to other environmenta databases including
those managed by the Audraian Museum, the Royd Botanic Gardens and Birds Audrdia
This will involve accurate recording of data in the required format for each agency. Contact
each agency directly to obtain the gppropriate forms and data sheets.

STEP 8. REVIEW

Ultimately, it is left to the discretion of the decison-maker to form a view as to whether a
proposd is likey to have a dgnificant effect on threatened biodiversty. Such decisons must
be judtifiable and in accordance with legd requirements. The decison-maker should seek to
ensure that the relevant officers assessng the information are appropriately experienced
and/or qualified to make such decisons. The sarvices of a specidist may be engaged by the
decison-meker to assst the authority in the decisonrmaking process. For incressed
accountability, the decison-maker should maintain a record of the information they have used
to arrive & adecison.

In reviewing the Assessment of Significance report the decison-maker must:

ensure that the invedtigator has covered dl reevant Sautory and technica issues
adequatedly and objectively;

evduate the dgnificance of potentid effects by teking into account the Assessment of
Sgnificance;

evduate consstency with any Recovery and Threat Abatement Plans,

determine whether the conclusions are vaid and acceptable; and

determine whether a SISisrequired.

Appendix C detals the requirements of the Assessment of Significance, and Appendix G
provides a Reporting Checklist to follow when evauating Assessment of Significance reports.
The DEC is dso preparing guiddines on the Assessment of Significance. In reviewing the

November 2004 3-53
Working Draft Threatened Species Survey and Assessment Guidelines



Assessmat of Sgnificance report, it is important the decisonmaker has a thorough
understanding of the following:

the reationship between the Assessment of Sgnificance recommendations and the
proposal (section 3.1.32);

developments and activities which do not require consent or approvd;

the role of the DEC (section 2.2.15); and

the requirements when a proposa islikely to have asgnificant effect (Step 9).

3.1.32 Relationship between Assessment of Significance
recommendations and the proposal

The Assessment of Significance report is likdy to have recommended a range of mitigation
and amdioration measures to minimise impacts on threstened biodiversty (section 6.2). The
decisonrmaker must consder these recommendations as being part of the proposa for either
development consent under Part 4, agpprova under Part 5 of the EP&A Act, or licenang under
the TSC Act. Therefore, mitigation and amelioration measures should be:

fully detailed describing the timing, location and level of effort to be gpplied;
integrated into the proposal; and
should be understood and accepted by the proponent or applicant.

If the mitigation measures are not going to be integrated into the proposd, they cannot be
consgdered as pat of the Assessment of Significance. Decison-makers should ensure the
proponent has confirmed that the mitigation measures are integrated into the proposd.

STEP 9. LEGISLATIVE AND ADMINISTRATIVE OUTCOMES OF
THE ASSESSMENT OF SIGNIFICANCE

The Asessment of Significance will determine whether the proposd is likdy to sgnificantly
affect threstened biodiversty. It is the respongbility of the decison-maker to review this
assessment and determine its adequacy and validity (as described in Step 8).

3.1.33 Requirements when the proposal is likely to have a significant effect

If the decison-maker consders the proposa is likely to have a dgnificant effect, then a SIS
must accompany the application. The SIS must be prepared in accordance with Divison 2 of
Part 6 of the TSC Act (Appendix D).

In addition to the preparation of a SIS, the concurrence of the Director-Generd of Nationa
Parks and Wildlife or consultation with the Miniser for the Environment is required before
the decison-maker can make a decison to grant the proposd. These requirements are
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described in the NPWS Threatened Species Management Information Circular No. 2:
Threatened Species Assessment under the EP& A Act: The ‘8 Part Test' of Significance®®.

If the decisonrmaker is of the opinion that the proposal may be modified such that a
gonificant effect is unlikdy, the Assessment of Significance must be applied to the modified
proposd. This will ensure that the effect of the modified development has been properly
congdered and will not be sgnificant.

3.1.34 Requirements when the proposal affects declared critical habitat

If adl or pat of declared criticd habitat is to be affected by a proposd, a SIS and
concurrence/consultation is automatically triggered, as described in section 3.1.33.

3.1.35 Advising the proponent of the need to prepare a SIS

If the decison-maker congders the proposd is likely to have a sgnificant effect on threstened
biodiverdty, the decison-maker must advise the proponent or applicant of the need to prepare
aSIS.

It is then up to the discretion of the proponent or gpplicant to decide whether to proceed with
seeking approval for the proposa and prepare a SIS, or not to proceed with the proposal and
withdraw the gpplication.

3.1.36 How to proceed with a SIS

Prior to the preparation of a SIS the proponent or gpplicant must submit a request for
Director-Generd’s Requirements. The process for making requests for Director-Generd’s
Requirements are described in the NPWS Threatened Species Management Information
Circular No. 5: Species Impact Satements A SIS should be accompanied by an Assessmert
of Sgnificance and a copy of the development application, request for Pat 5 (EP&A Act)
agoprova or licence gpplication, and any Statement of Environmenta Effects, Review of
Environmental Factors or other relevant documents that may have been prepared. This
ensures that the proper process of assessment is undertaken (essentid for the vaidity of any
decisonr-making) and that proponents and agpplicants undertake a level of assessment
appropriate to the expected impacts.

The requirement for preparation of a SIS is contained in s109 and s110 of the TSC Act
(Appendix D) and the NPWS Threatened Species Management Information Circular No. 5:
Soecies Impact Satements

Should the decison-maker, following a review of the SIS, decide that the proposd is likely to
have a gSgnificant effect on threatened biodiversty, and the decison-maker has decided to
approve the proposal, the concurrence of the Director-Generd of Nationa Parks and Wildlife
must be sought before approvd is granted. A concurrence gpplication is not required should
the decison-maker decide to rgect the agpplication or if the decison-maker determines that
the proposd is unlikely to have a significant effect on threatened biodiversty.

13 Note — This document will be revised prior to the proclamation of the new revised Assessment of Significance.
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3.1.37 Requirements when the proposal is not likely to have a significant
effect on threatened species, populations or ecological
communities, or their habitats

If a proposd is not likely to have a dgnificant effect on threatened biodivergty, the decison
maker is dill required to have regard to the Assessment of Sgnificance in order to saisfy the
legidative requirements the EP& A Act and TSC Act.

A daement addressng the factors of the Assessment of Sgnificance for each of the
threatened species, populations and ecological communities that occur or are likely to occur,
which demongrates that the proposal is unlikdy to have a sgnificant effect on the threstened
biodivergty in the sudy area, must be made.
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4  DATA

Note: the term ‘threatened biodiversity’ means ‘threastened species, populations or ecologica
communities, or their habitats .

4.1 USE OF EXISTING INFORMATION

411 Types and sources

Types of information relevant to the ams of an Assessment of Significance may include, but
are not limited to:

electronic databases and internet sources (see below);

aerid photographs and satellite images,

topographic maps, vegetation maps, geologicd maps and soil maps (including those for
contamination, sdinity, hazards);

previous anima and plant surveys or fidd Sudies a any scde in published and
unpublished literature;

historic records of anima, plant and vegetation communitiesin the areg;

ligs of threatened species, populations or ecological communities, or species that are of
regiond sgnificance;

literature about the ecology of the species, communities and habitats found or likely to be
found in the study area (Species profiles, scientific papers);

relevant Recovery and Threat Abatement Plans,

Environmenta Panning Instruments relevant to the region (eg. SEPPs, REPs, LEPs
RVMPs and associated zone information and regulations);

guiddines relevant to the study; and
planning documents specific to the study being undertaken.

The largest sources of information are likely to be the libraries and databases of government
naturd resource agencies (particulaly DEC, DIPNR, the Audrdian Mussum and the Royd
Botanic Gardens), councils, and libraries of the study region. Appendix E provides a lig of
key sources and the types of information they are likely to provide.

41.2 Databases

Biodiversty data found in databases is generdly of two types ‘systemdic data which has
been gathered by usng a sandard set of methods and standard sampling intensity; and ‘point
locality datal which has been gathered by non-systematic means. These data types are not
interchangesble in terms of their application (see section 4.2.1), and care should be taken to
distinguish between the two types when using data from databases.

There are severd biodiversty databases in use in NSW, detalls of which, and the
adminigrative procedures involved to gain access to them, are outlined in Appendix I. These
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ae usful as a bags for edablishing a comprehendve inventory of threatened biodiversty
known or conddered likdy to occur in the locdity of the study area. Biodiversty databases
should only be used for predictive modeling purposes to asss in the design of fidd surveys,
and as an indication of previous animd and plant didributions in the locdity. A useful
garting point is the Community Access to Natura Resource Information (CANRI) webste at
http://www.canri.nsw.gov.ay, which gives access from a sngle point to a range of naturd
resource information from government agencies The CANRI database is useful for
assembling information for a preiminary assessment (Chapter 3, Step 4) however it may be
necessary to contact agenciesindividudly to get sufficiently detailed information.

The biodiverdty data hdd in databases ae paticulaly vaduable for predictive moddling
purposes, to asss in the desgn of surveys, and as an indication of previous animd and plant
digributions in the region. Where a subgantid body of sysematic data exids, it may be
possible to combine that data directly with new sysematic survey data if the same survey
methods and sampling intensity are used.

Biodiversty data can include presence-only, presence/absence, or abundance data. These data
types are generdly not interchangesble, however abundance data can potentialy be reduced
to represent presence/absence. Care must be taken not to combine existing data sets, eg.
quadrat data which utilises different cover scales such as a reduced 1-3 abundance scale rather
than the sandard modified Braun-Blanquet 1-6 scale. It dso should be noted that presence-
only data indicates presence and does not necessarily mean absence and the rdiability to
which a species is ‘absent’ from a study area depends largely on survey methods (see Chapter
5). The survey desgn should dso be consdered when determining the agpplication of survey
data, as appropriately desgned, systemdticdly collected data can imply relationships,
however opportunistic dghtings can not. More detal on survey methods and design is
provided in Chapter 5.

4.1.3 Data availability

Access to exiding data for a sudy may be made difficult by time condraints or
confidentidity. Requests for data to other organisations or individuds should be made with
reasonable timeframes. A small fee may be charged for the supply of data.

Any animad and plant report that is submitted to Local or State Government to support a
development gpplication is a public document and therefore avalable for review. Most other
reports submitted to Local and State Government Depatments are exhibited under the
auspices of the EP&A Act. However, if a report’s findings have adverse commercid or legd
implications, a report may be withhed and an agpplication under the Freedom of Information
Act 1989 may need to be lodged. The avalability of unpublished data will depend upon
individua contract agreements between the partiesinvol ved.
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4.2 EVALUATION OF EXISTING INFORMATION

42.1 Evaluating existing information for the needs of the current study

Exiging information should be criticdly assessed in terms of what it may contribute to the
gudy. Hidoric information may, for example, be used to derive a list of potential species for
the area now or, when compared with recent survey data, may provide a subjective indication
of species that may have disgppeared from the area. In contradt, recent systematic data may be
added directly to new survey data if the same survey methods and sampling intensty were
used, or used in the modeling of species distributions or measures of biodiversity abundance
because it has been gathered systematically.

Exiging information should aso be criticaly assessed in terms of its of reiability. Records
may be wrong, duplicated, or species names may have changed.

Examples of factors to condder when determining the rdiability of information and its
contribution to the current sudy include, but are not limited to, the following:

Date of record. Records collected in 1900 are not as reliable as those from 1990 in
indicating the species that may 4ill be present in the area. Cut-off dates may be arbitrarily
chosen, based on some hiologicad event, or nominated by DEC if that agency has a
legidative respongibility in directing the sudy.

Survey design. Whether the data was gathered systematicaly (by using a standard set of
methods and dandard sampling intendty) or nonrsysematicdly will affect its potentid
use. ‘Systematic data can be used in anadyses requiring presence/absence or abundance
data while ‘point locdity datal, which has been gathered by non-systematic means, can be
used only in analyses requiring presence-only data

Survey methods and effort. To use existing survey data as evidence that a species is not
present, the methods used must have been appropriate for detecting that species. The
survey effort must dso be sufficient, within the appropriate seasons or westher conditions,
to provide areasonable probability of detecting a speciesif it was present.

Accuracy of taxonomy. Where taxonomic changes have resulted in the spliting of a
gpecies into more than one species with overlapping distributions, records that cannot be
verified with a voucher specimen may be of very little use in new studies.

Accuracy of location of record. Some older records have insufficiently specific location
information for the purpose of some technical objectives.

Accuracy of identification. Some observers will have greater specidist knowledge of
species identification than others. Additiondly, some species are eadly confused with
others.

Some sources of compiled data (such as the DEC Wildlife Atlas) dready have a rdiability
code given to each record (Table 4.1).
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Table 4.1 Reliability codes for records in the DEC Wildlife Atlas

Code Definition

Specimen with Public Museum
Specimen with other collection

Voucher specimen used in identification
Specialist reliability

Standard reliability

o o0 A~ W N P

Suspect sighting

Rdiability codes should aso be assgned to any new records collected during the current
biodiversty survey to assst future usars of the data in ther evduations A coding system
gmilar to that used by the DEC (Table 4.1) is sufficient if the detection method (trapped,
spotlighted, roadkill etc.) is aso recorded. Information about the habitat in which the record
was made may dso support the rdiability of the record, particularly if it is out of the known
range of the species.

422 Evaluating data gaps

The objectives of the fidd survey (eg. vegeation, plant, mamma, bird) will depend on the
objectives of the sudy, and how well existing information meets those study objectives.

Gaps in the avalable literature highlight aress requiring further reseerch and usudly form the
bass for new work. These gaps need to be treated carefully by al parties, as the results will
be based on minimd information. For example, the lack of information about species
requirements or digributions in relatively understudied regions of NSW make invedtigations
difficult to dedgn, and assessments made on minimd information can be subjective. In these
circumstances, a precautionary approach shoud be taken, consgtent with the principles of
ecologicdly sudstainable devdopment and biodiversty conservation. Information gaps may
take many forms, indluding:

= gpatial gaps. For example, pat of the sudy region has much less exiding informeation

thanthe rest of the region.

= taxonomic gaps. For example, surveys have concentrated on birds, mammas and
vegetation, but not reptiles or frogs.

= ecological gaps. For example, surveys have concentrated on forests but not grasdands
and heathlands.

= topographic gaps. For example, surveys have concentrated on flat areas and ridge tops,
but not steep dopes or gullies.

= tenure gaps. For example, surveys have concentrated on national parks and state forests,
but not privately owned land.
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In most regions, a combination of these factors will gply. Be aware that there may be
logigtical reasons for some gaps. For example, it may be much more difficult to access steep
dopes and gullies during surveys than it is to access fla areas and ridge tops. The survey of
private lands in a study region may require the permisson of dozens of landholders, rather
than the permission of one or two.

The DEC is in the process of preparing threstened biodiversty (Environmenta Impact
Assessment) profiles to be read in conjunction with these guiddines. Profiles have been
prepared for a limited number of species, populations and communities to date and are
generdly found within recovery plans.  Species profile information is based on the laest
biologica research, and isintended to assst in the assessment process.

4.2.3 Up to date information

Individuals and organisations must keep doreast of the latest legidation and regulations
regarding protected areas and threatened biodiverdty. Legidation updates can be accessed
oine a http//mwww.legidation.nsv.gov.au and changes ae published in the monthly
Government Gazette.

In particular, dl paties must be aware of changes to the Schedules of the TSC and EPBC
Acts to ensure that new listings are incorporated in the study. Those species, populations and
ecologicd communities currently being conddered as a Prdiminary Determination under the
TSC Act should aso be considered in the assessment.

TSC Act ligings indluding Preliminary Determinations can be obtained on-line a
http://www.nationd parks.nsw.gov.au/npws.nsf/Content/L i st+of +Sci enti fi c+Commi tteet+-deter
mingions

Information regarding the declaration of Critical Habitat can aso be obtained from the DEC
webgte
http:/Aww.nationa parks.nsw.gov.auw/npws.nst/Content/Critical +habitat+protection

EPBC Act ligtings can be obtained on-line a http://mwww.deh.gov.auw/epbc/index.html

4.3 DATA COLLECTION DURING FIELD SURVEYS

4.3.1 Data requirements in survey

The fidds of data tha will be collected during the survey should be determined before the
survey begins, and will depend both on the objectives of the survey and the end use of the
technica outputs. Irrespective of what type of survey will be conducted, some data is essentia
for every new record of a species:

Location information:
- AMG zone, eadting (6 digits) and northing (7 digits)
- ste number (as dlocated for the survey);
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Date (day-month-year format);

Observer' s name;

Observation type (trapped, sighted, heard call, roadkill etc.);

Species identification:

- species code (4 digit nationaly-agreed codes available from the DEC)

- goecies name (nationdly-agreed names avalable from the DEC and the Royd
Botanic Gardens); and

Type of survey (systematic effort and method, or opportunistic).

The vadue of collecting other data fidds will depend on the specific type of survey method
and group of target species. For example, weather conditions (cloud cover, rain, wind speed,
moon phase) are generdly regarded as influencing the success of surveys for bats, reptiles,
frogs and spatlighting for arbored mammas. Some optiond data fields provide information
tha can be useful for deveoping a modd of the habitat preferences of a gpecies, its
reproductive behaviour or its diet.

Vegetation maps may be based on many different types of data (for example, overstorey only,
or overstorey and understorey; levels of detail in florigtics). The types of data used and the
scae a which the mapping is done will depend on a variety of factors. Theseinclude:

how the information will be used;

resources available for new field survey work;

exiging information about vegetation in the areg; and

the desirability of congstency with maps made for other regions.

Table 4.2

Examples of data that may be required to fulfil some technical objectives

Objective

Suggested Data

Gather data required to produce a map of
vegetation communities that will be used
in modelling the distribution of ground-
dwelling mammals

Plant species making up the understorey and overstorey; cover-
abundance and structure measures for understorey and
overstorey; disturbance history; soil type; topographic
measurements; location and species of ground-dwelling
mammals from trapping survey.

Gather data required to model the

distribution of threatened plants

Structure measures for understorey and overstorey; disturbance
history; soil type; topographic measurements,; location and
species of threatened plants from survey.

Gather data required to make a map of
vegetation communities that will be used
in modelling the distribution of arboreal
mammals

Plant species making up the overstorey; cover-abundance and
structure measures for overstorey; abundance and size measures
of tree hollows and stag trees, abundance, size and breeding
condition of any specialised plant food resources; location,
number and species of arboreal mammals from survey.

A comprehensve sudy will have objectives that will typicaly include the outputs defined in
the Reporting Checklist (Appendix G).
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4.3.2 Precision during data collection

Data collected during fidd investigations should be recorded accurately, legibly, consstently
and a the time of observation.

Accurate location information is essentid for survey work. Globd Pogtioning Systems (GPS)
assg in providing accurate location information. It is important to note that Audrdian
Geodetic Datum (AGD) has changed to the Geocentric Datum of Audrdia (GDA). Land and
Property Information NSW is currently updating topographic maps from the exising AGD66
to the new GDA2000, however the trangtion may take up to ten years. In the interim, grid
references across NSW may be 200-220 metres out, which may cause confuson when using
GPS units or fixed points in the fidd. GPS units working on World Geodetic System 84 are
synonymous with GDA. To avoid data reporting errors, it is imperative that GPS and/or
topographic map users are aware of which system is in use, and report in a consstent datum
ie. ether AGD or GDA.

Information about samples (eg. water, sediment, voucher specimens) must be recorded at the
time of collection. At a minimum, details should include the date, time, name of person
collecting the sample, location, habitat and test required. These details should be kept with the
sample and also recorded in a centra log.

4.3.3 Use of pro-formas

The use of standard pro-formas assdsin:
alowing information to be collected and reported in a congstent format;
prompting investigators to record dl information; and

derting assesors (indluding consent, determining and licensng authorities) to omissons
in data.

A survey log recording summary information for the entire field survey program should be
maintained and, for each survey dte, include the dates of sampling; precise location; Ste
number; dratification category; and the exact types of surveys (methods and functiond
groups targeted) conducted on each day the Ste was sampled. Additiond information, such as
the number of data sheets held for each dte, assss in checking that dl data has been entered
into databases.

434 Taxonomy and nomenclature

The scientific name of each species must include both the genus and species name, and be
consgtent with the TSC Act Schedules. Scientific names of species must appear in itdics and
should be cited dong with the common name if one exists, however the common name should
not be used on its own.

At the time of writing, the most up to date ligts of scientific namesincuded:

CSIRO List of Australian Vertebrates (CSIRO 1998) for mammals, birds, amphibians
and reptiles Copies of the publicaion can be ordeed online &
http:/Amww.publish.csro.au
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PlantNet produced by the Roya Botanic Gardens for dl vascular plants in NSW. This
database can be accessed on-line & http://plantnet.rbgsyd.gov.au

The Taxonomy and Species of Birds of Australia and its Territories (Chrigtidis and
Boles 1994) available from Birds Austrdia.

44 DATA COLLATION

441 Data entry

Fied data should be entered into an eectronic database in its raw format, and be subsequently
subjected to any modifications required for its andyss and interpretation, rather than entered
as pre-manipulated information. This ensures that, amongst other benefits, the raw data is
dways avalable as a reference point aganst which each dage of manipulation can be
checked.

Data should then be checked and vdidated againgt the origina fidd data sheets by someone
other than the person who entered the data At this stage, duplications, taxonomic
inconsstencies and errors (such as incorrect species codes) should be edited, and the sampling
log and checklist of pro-formas consulted to ensure al data has been transferred.

While entering new survey data and collating it with other sources of information, care should
be taken to digtinguish between:

presence-only, presence/absence, and abundance data;

data gahered from new fidd surveys and dready-exising data from previous fied
sudies,

data gathered by different methods but for survey of the same taxonomic group (eg. bat
data from harp trapping and from call recording); and

data gathered through systematic methods and effort, and data gathered opportunistically
or through targeted survey.

Idedlly, a copy of new raw survey dita should be hed in a format that is competible with the
databases of agencies and local governments that might be interested in the data.

4.4.2 Reporting data

Data should be reported in its raw form, as wdl a in any manipulated, andysed or
summarised form required for its interpretetion. Making raw daa avalable ddivers three
benefits:

the integrity of the study is enhanced by the study’ s transparency;

the soundness of the study’s findings can be better evaluated by reference to the source
materid for those findings and

the data becomes available to the widest possible range of other studies.
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New raw survey data generated by the study’s surveys (whether used in analyss or not)
should be made available as an agppendix to paper copies of the report, and be lodged in
electronic format with one or more centrdised databases such as those held by the DEC,
DIPNR, State Forests or some locd government aress. ldedly, both media would be used,
dthough appendices may be impracticd for large data sets. A requirement of scientific
licences from the DEC and Specid Purpose Permits from State Foredts is that the locality of
al native species, including threatened species, be supplied to those agencies (preferably as an
Excd Spreadshest, see section 3.1.31) for incorporation in those agency’ s databases.

Exiging data that has been taken from a centralised database should not be supplied back to
that database without prior consultation with the database’'s manager, to avoid duplicating
records.

The source of dl data (raw or otherwise, new or existing) used in the study should be noted in
the study’s report, and the report should clearly indicate the source of the data The report
should aso note the protocols that were used for data sdection in the study, particuarly data
from large centralised databases (such as those held and managed by government agencies).

Where data comes from easly avalable sources (such as government databases), it is not
necessary to include copies of the data in gppendices if protocols for data sdection are well
described. However, data which comes from hard-to-access sources should be included in an
appendix. Any data-use agreement which prevents the supply of that data in an appendix
should be noted.

Data should dso be summarised within the report usng maps, tables and graphs wherever
possible. Reporting standards are discussed further in Chapter 3, Step 7.
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5 FIELD SURVEYS

Note: the term ‘threastened biodiversty’ means threatened species, populations or ecologica
communities, or their habitats .

Desgning an agppropriate fild survey requires consderation of both survey methods and
effort. The generd methods outlined in this chapter are broadly appropriate for the most
common biomes, and some congderaions for surveys in western NSW and rainforests (or
other tal, dense vegetation types) are given in section 535. Not dl the survey methods
detaled bdow will be appropriste or necessyy in dl dtuations, however adequate
judtification must be provided if appropriate survey methods are not applied.

Idedly, surveys would be undertaken during optima climatic and seasond conditions and
would aso condder issues such as migratory species movements, availability of shelter and
food resources, and the datistica issues associated with minimisng sampling error. In many
cases this will not be possble and the results may not be able to determine conclusively
whether a speciesis present within the survey area.

The absence of a species from survey data does not necessarily mean it does not inhabit the
survey area. It may amply mean that the species was not detected a that time with the survey
method adopted and the prevaling seasond or climatic conditions. Similarly, presence data,
epecidly from anima surveys, is rardy sufficently sysemdic to edimae populaion Sze or
range - it is usudly only indicative of the presence of individuds or a locd population.
Therefore, to comply with legidation, consderation must dso be given to the presence in the
survey area (or surrounding land) of the known or likdy habitat components for the species.
Furthermore, where surveys have not been conducted in potentidly suitable habitat and/or in
the appropriate season, it cannot be assumed that an undetected speciesis not presert.

Habitat components are described generdly in the literature or are known with more precision
from the results of wel-documented loca surveys in amilar environments. Documenting the
habitat components of the targeted species during the survey process or the Ste description
will add value to the survey data, both where the targeted species is observed or where it is
absent using the chosen survey approach.

Smilar limitations gpply to the use of databases for the interpretation of presence and absence
survey data For example, in utilisng records of the DEC's Atlas of NSW Wildlife,
rescarchers are aware that they are utilisng a database of available information. Landscapes
ae rady sysdemaicaly surveyed, some plant and animad groups ae more frequently
observed and surveyed than others, and the absence of records in the database does not
necessarily indicate a species absence from an area. A common approach to this difficulty is
to congder these databases as only partidly indicative of species presence in an area and to
use predictive models, such as assessing preferred habitat components within asurvey area.
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5.1 STRATIFICATION, SAMPLING AND REPLICATION

Stratification is necessary to ensure that the full range of potentid habitats and vegetation
types will be sysematicdly sampled. The survey aea should be initidly dretified on
biophysical atributes (eg. landform, geology, eevation, dope, soil type, aspect), followed by
vegetation structure (eg. forest, woodland, shrubland), and then floristics (eg. species).

In a dratified random sampling design the study area may initidly be dratified, usng maps to
provide information on the biophysica attributes, and aerid photographic interpretation and
exiding vegetation maps to identify vegetation Structure and floristics. Aerid photographs can
be used to sdect representative combinations of colour, tone, texture, canopy spacing and
patterns that reflect vegetation and landform types. Stes may be further dratified using
knowledge of the area, which may be gained from literature, topographic maps, soil maps and
local knowledge. A field vidt to the study area prior to survey may be advantageous to check
preliminary Ste selection and identify vegetation types not reveded by aerid photography.

The initid dratification will result in a number of dratfication units beng identified, for
example ‘coolabah woodland on grey clays. Once identified, these units must be described in
the report and recorded on a survey map. The initid map will reflect the initid Sratification
and guide the sampling intengty. Didinct dratification boundaries are rardy gpparent from
aerid photographs and maps as transtion zones are common. Therefore the boundaries of
percaved units on the initid map will change in the find verson, fallowing fidd ingpection
and sampling.

Each of the drdificaion units must be sampled. To sample heterogeneity within a
dratification unit, a number of sampling Stes may need to be established within the unit. The
minimum number of sampling steswithin each of these units will depend on their Sze.

Sampling stes must be marked on the survey map for further reference during the assessment
process. Specid habitats must adso be mapped eg. water bodies, rocky outcrops and dliffs.
These specid areas must be surveyed and may require specid survey techniques, determined
by the naure of the dte. The informaion gained from the invedtigation of these areas will
complement those within the dratification units increesng the efficiency of the fiddwork and
improving the reiability of the survey.

Where only one sampling ste is placed within a draification unit, it must be located in an
area which best represents the unit. Where there are multiple sites within a unit, the sampling
gtes should attempt to sample the geographic soread and heterogeneity of that unit. Variations
in habitat should be sampled to cater for species favouring particular Stes or disturbance
regimes. For example, where one vegetation type represents a large areg, it can be dratified
and sampled according to factors such as disturbance, fire, flooding or distance from watering
points.

Where the same dratification unit is fragmented or naturdly patchy in dructure and
digribution, the caculaion of the number of sampling Stes required for that unit treets the
area of each patch cumulatively, ie. four 75 hectare patches are treated as 300 hectares for the
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cdculation of sampling effort. Where more than one sample is required within that unit, the
sampling sites should be spread over more than one patch.

In a dratified random sampling desgn, plots should be located randomly within esch
homogeneous unit of vegetation identified by the dratification process. However, NPWS
(1995) and Wilson et al. (1997) recommend that plots be sdlected to avoid bias from edge
effects and locd disturbances. This means that the design is not completdy random and this
should be acknowledged with judtification for the sampling technique sdected. It may be that
the effect of loca disturbances such as roads, quarries and eroded aress are a factor in the
sampling design, in which case sites would not be pre-selected to avoid such aress.

If edge effects are intended to be avoided plots should be selected according to the following
criteria adapted from NPWS (1995):

away from the boundaries of an environmenta sratum;
in homogeneous vegetation considered to be representative of the strata;

away from, or free from, loca disturbances such as roads, mines, quarries ad eroded
aress, and

the axis of the plot should be aigned with the contour of hillsdes or eongated vegetation
communities (eg. ripaian aess) to avoid dgnificant environmentd gradients (eg. soil
moisture).

Survey effort is generdly described in rdation to dratification units. In certain circumstances,
such as areas of one hectare or less, the survey effort per dratification unit may be applied
across the entire dte (where the gdte is reasonably homogeneous). The effort should be
digributed across the dratification units within dte. For example, it may be reasonable to
utilise 100 trap nights for a one hectare dte, even though there are three dratification units
within the dte, if the trgps ae didributed gppropriatedy across the draification units.
Conversaly, some dtes in western NSW are of the order of thousands of hectares. In some
circumgances it may be judified to dter the minimum survey effort per 100 hectares of
dratification unit to a minimum survey effort per some larger aea eg. 250 hectares. All such
crecumgances involving any devialion from the recommended effort must be judified within
the report.

5.2 PLANTS

5.2.1 Sampling techniques

To survey the vegetation of a study area severd different techniques can be employed - which
techniques are employed may depend on the Sze and characterigtics of the study area To
ensure the survey area is adequatdy sampled, a combination of transects and plot-based
surveys should be used to provide information on vegetation boundaries, florigic diversty
and the possible presence of threatened biodiversity.

Prior to more detailed transects or plot-based surveys, a generd wak and/or drive should be
undertaken throughout any arearequiring a vegetation survey. Thisisvauable for:
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obtaining an underganding of the plant communities in the survey aea and identifying
ecologica community boundaries in combination with aerid photographic interpretation;
identifying locations for quadrat or traverse sampling within the various draification
units,

identifying the potentia didribution of threstened plants and recording inconspicuous
species, and

recording opportunistic plant (and anima) sightings.

i Transects (or Traverses)

Transects (or traverses) are vaduable for obtaning an understanding of the vegetation
communities in the aea, identifying community boundaries and recording species (Forest
Anima Surveyset al. 1997).

Transects must be undertaken on foot for the recording of data The number and length of
transects will vary depending on the size, dimendons, topographic diversty and number of
vegetation communities of the area being surveyed.

Information recorded while underteking transects should include al plant species observed
and other rdevant information reaing to the didribution of plant species such as aspect,
topographic pogtion, eevation and vegetation community boundaries.

A vaiation on the transect type survey is the random meander method. This technique is
discussed in relation to threatened plant species surveysin section 5.2.7.

Table 5.1 describes the survey effort for transects and random meanders per dratification unit.

Table 5.1 Suggested survey techniques and effort for plant transects (traverses) and random
meanders

Survey Suggested minimum effort Information recorded

technique

Transect 1x100m traverse per stratification unit <2 hectares Floristics, structure,
2x100m traverses per 2-50 hectares of stratification unit vegetation boundaries

3x100m traverses per 51-250 hectares of stratification unit
B5x100m traverses per 251-500 hectares of stratification unit

10x100m traverses per 501-1000 hectares of stratification
unit, plus one additional 100m traverse for each extra 100
hectares thereof

Random meander | 30 minutes for each quadrat sampled within the same | Targeted for threatened
stratification unit asthe quadrat species

ii Plot-based (or Quadrat) Surveys

A plot-based (or quadrat) survey has some digtinct advantages over transects. Forest Anima
Surveyset al. (1997) lig the following advantages of plot-based surveys.
they enable a quantitative examination of species distribution and abundance;
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they are more likely to detect inconspicuous or threatened species, as a smdler area is
sampled in a concentrated search; and
they provide a basis for any subsequent monitoring required.

All quadrats used must be placed parald with the contour unless the dratification unit does
not dlow for this configuration (section 5.1).

The plot sze used widdy and recommended by McDondd et al. (1990), York et al. (1991),
NPWS (1995) and Forest Anima Surveys et al. (1997) is a 400n? plot. The typica
dimensions of a plot ae 20 metres by 20 metres, however where vegetation occupies a linear
space, the plot shape can be changed D fit within the vegetaion type as long as the total area
remains the same. Examples include a dune crest or swamp margin where a plot of 10 metres
wide by 40 metres long may be needed to sample the vegetation. A minimum width of 10
metres should be maintained unless the gratification unit does not dlow for thiswidth.

Depending on the vegetation type that is being sampled, a variation of the 400n? plot (20
metre x 20 metre) may be appropriate. For example, Wilson et al. (1997) suggests that for
raively uniform or structurdly smple communities such as sedgdlands, a 10 metre by 10
metre plot can be used. Similarly, Cohn (1995) found that for sampling the sructura and
florigtic characteristics of mdlee vegetation in centrd western NSW, a 30 metre by 30 metre
plot was better suited. In western NSW, and other semi-arid areas (essentidly the dopes and
plains of NSW), vegetation sample units need to be larger to compensate for the generdly
greater heterogeneity of vegetation. Standard size plots for these areas are 20 metres by 50
metres.

If there are doubts as to whether plot sSize is large enough to adequately represent the floristic
composition of the vegetation, a species-area curve can be constructed. Species-area curves
and the number of sample plots are discussed in section 5.2.2.

Table 5.2 describes the survey effort for quadrats per stratification unit.

Table 5.2 Suggested survey techniques and effort for plant quadrats

Survey technique | Suggested minimum effort Information recorded

Quadrat At least: Floristics, structure,
1 quadrat per stratification unit <2 hectares threatened species
2 quadrats per 2-50 hectares of stratification unit

3 quadrats per 51-250 hectares of stratification unit
5 quadrats per 251-500 hectares of stratification unit

10 quadrats per 501-1000 hectares of stratification unit,
plus one additional quadrat for each extra 100 hectares
thereof.

5.2.2 Survey effort

When undertaking a plant survey of the study area the appropriate levd of survey effort
needed to adequately describe the vegetation must be decided. Defining a minimum level of
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survey effort is complicated by factors such as individua characterisics of the area or
vegetation communities, and the time and budget of dudies. Idedly, surveys should
incorporate suitable methodologies that result in the detection of locdly common species as
wdll as cryptic and seasona species (Forest Fauna Surveys et al. 1997).

To define what level of survey is adequate for a given area there are some smple techniques
that can be used as a guide. Wilson et al. (1997) suggest a smple species-area curve can be
congructed if there is doubt as to whether the plot 9ze or number of plots is adequate to
represent the floristic compostion of the vegetation to be sampled. The curve is normaly
created with the x—axis being quadra sze or number of quadrats and the y-axis as the
cumulative number of species. The purpose of this is to determine if the survey effort is
adequate with respect to the cumulative number of species. With respect to the reationship
between the number of quadrats and the cumulative number of species the replication of
sample plots is fundamentd for datisical precison, anadyds and interpretation of results in
the ecological context (Krebs 1989).

Figure 5.1 shows indicative species-area curves for the number of quadrats and quadrat sSize
with respect to the number of species observed.

Figure 5.1 Indicative species area curves
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5.2.3 Plot description

A range of descriptive data should be recorded a each plot location on survey pro-forma It
may be necessary to have more than one pro-forma, for example, a physca description sheet,
a vegetation sheet and sheets for voucher collections or threstened species. All sheets should
be filled in a the dte, with irrdevant sections crossed through rather than left blank to
indicate the section was not relevant rather than forgotten.

Types of datathat should be recorded in survey pro-formas include:
date and time;
plot number or unique identifier;
name(s) of observers,
plot sze (and dimensions);

November 2004 5-71
Working Draft Threatened Species Survey and Assessment Guidelines



location — refer to Audrdian map grid (AMG) giving map name and number, 6 digit
eading, 7 digit northing. Use a Globa Postioning Sysem (GPS) reading if avalable and
date the accuracy if known;

locality description to assst relocetion, for example, distance from road, track or
diginctive landmark, giving waking disance and direction. Include the property name or
reserve name if known;

land tenure;

landform type;

soil type (clay, loam, sand, organic);

geology (rock outcrops);

dope (usng clinometer);

agpect (estimated using compass bearing); and

dtitude.

Section 4.3.3 further discusses survey pro-formas and where copies can be obtained.

In the field, a marked star picket may be necessary to relocate dtes for monitoring. The Star
picket should be located a a consstent position within each plot, for example at the centre or
south-western corner. It is dso essentid to mark the location of the plot on a reference map. If
photographs are taken, the photo number and direction should also be recorded on a map.

5.24 Floristic data

This section outlines the type of information that should be recorded within each plot.

i Species Present

All plant species present within the plot are to be identified and recorded. Plants should be
identified as far as possble to the species or subspecies leve. For convenience, it may be
eadest to dart with the upper stratum and work down to the lowest. If a plant cannot be
identified in the fidd, a voucher gspecimen should be collected for identification using
taxonomic keys such as Flora of New South Wales (Harden 1990, 1991, 1992, 1993) or other
reference materid. Alterndively, specimens can be sent to the Nationa Herbarium for
identification. It should be noted tha when sending specimens for identification a duplicate
gpecimen should be kept and subsequently correctly labelled for future reference.

It is often useful when recording species within a plot to document the dominant species in
esch drata This will ad in compiling a vegetation community description, which may be
incorporated into the body of a report, whereas a full list of species recorded in the survey is
usudly presented in an appendix.

Species descriptions and other recent botanical information such as name changes and
taxonomic revisons can be sourced from journas such as the Australian Journal of Botany,
Telopea and Cunninghamia.
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5.25 Description of sampling sites

At each sanpling dSte a range of information relaiing to the physcd and biologica
characterigtics of the ste should be recorded. For consstency, and to enable comparisons
between gtes, it is suggested that a pro-forma is used. An example of a suitable pro-forma for
plant surveys, dong with explanatory notes for describing the attributes and completing esch
section, is provided in Appendix F.

5.2.6 Habitat assessment

The vadue of the vegetation in the study area as habitat for threatened plants, based on the
habitat requirements of those species known or expected to occur in the study area, should be
assessed and documented. Where surveys are conducted outside of the appropriate season to
detect threstened gpecies, the likelihood of the vegetation community or other habitat
components in the study area to support these species should be assessed. Information on
local records should be sought, in particular the charecteristics of any known habitat for
threatened plant speciesin the locdlity.

5.2.7 Targeting threatened plants

In conducting a vegetation survey, threatened biodiversty may be identified during transect or
plot surveys or by opportunistic observations such as waking or driving between sampling
gtes. Depending on the ams of the study, targeted surveys may be conducted for threatened
biodiversty consdered likely to occur in the locdity. If this is the case, targeted searches
should be carried out in areas of preferred habitat for these species.

Many plant species lie dormant for much of the year and there may be few or no above
ground parts observable, for example orchids. If surveys are conducted a an inappropriate
time of year, it cannot be assumed that the species does not occur in the study area. Checking
the closest known site where such species are known to occur may assst with timing surveys
when the species are most likely to be observable.

In areas of preferred habitat for threstened biodiverdty, rather than undertaking transect or
plot-based surveys, an area may be searched by the random meander technique. This
technique can dlow for greater coverage than a plot-based survey and is less time consuming.
As the name suggeds, the random meander technique involves traverang areas of suitable
hebitat in no st paitern, but roughly back and forth, whilst searching for a particular, or
sved, threatened plant species. If there is any uncertainty regarding identification of a
threatened species, a voucher specimen should be collected and sent to the NSW Herbarium
for confirmation.

Methods should be used consigtently and be recorded and mapped in sufficient detail to alow
replication. Table 5.2 provides detals of effort required per dratification unit. The area and
time spent searching and the personnd involved should aso be noted. In areas where
threatened biodiversity potentidly occurs, more specific methods should be used to increase
the chances of detecting these species. The DEC Threatened Species (Environmentd Impact
Asessment) Profiles give information on methods for individud species (if completed for

that species).
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When a threatened species, population or ecological community is found, either within a plot
or during transects or random meanders, arange of information should be recorded including:

Species, population or ecologica community name and location;
population area and size (or extent);

reproductive state;

age sructure;

land conservation status,

fire regponse (if known);

observer’'s name;

date; and

thresats.

Section 3.1.31 details the information to be sent to the DEC's GIS Division for the Atlas of
NSW Wildlife, which is one of the conditions of issue of an investigator's scientific licence. It
is d0 a requirement of an Asessment of Sgnificance to identify dl threstened plants
recorded within the study area.

528 Voucher collections

Only DEC licensad invedtigators are permitted to take voucher specimens, if specified on the
licence. Voucher specimens are needed where: identification is doubtful; the species is outsde
its known range; or the species has not been recorded in the area previoudly.

Specimens of threstened plant species and other plant species of conservation sgnificance
must be collected and lodged at the National Herbarium of NSW. Plant specimens must be
collected and processed following the guiddines prepared by the Nationa Herbarium of NSW
(Bedford and James 1995).

When collecting plants, the specimen chosen should include flowers and fruits and a piece of
gem with typica, hedthy leaves. Non-flowering plants should include reproductive feetures,
rhizome and dipe where possble. If variation is gpparent then materid that reflects this
variaion should be collected. Notes should be taken regarding the precise locdlity, collector's
name, date, and botanica information such as habit, habitat, Sze of plant, colour of flowers
and fruit, and type and colour of bark should be recorded.

Voucher specimens should be pressed in the field where possible, however they may be kept
temporarily in a paper or plastic bag and pressed later. Harden (2000) recommends pressing
between newspaper and thick cardboard in a plant press followed by drying in a drying
cabinet. If a drying cabinet is not available, the sheets of newspaper should be checked daily
and changed if damp - this speeds up the drying process and prevents mould growing on the
gpecimens. Drying time will vary between specimens depending on the type of plant and
relaive humidity. Once dry, a specimen can be labelled and mounted on sheets or placed in a
folder for easy viewing.
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Orchids that cannot be identified in the fidd should be preserved in orchid vids in 80%
ethanol and kept away from light and hest.

The DEC is producing guiddines for obtaining a licence for the collection of threstened plant
gpecimens for identification and/or submisson to the National Herbarium of NSW.

5.3 ANIMALS

53.1 Sampling design

As a generd guide, when edablishing dtes for trgpping and other census techniques,
congderation should be given to targeting specid habitats such as watercourses and rock
outcrops in addition to the dratification process outlined in section 5.1. A description and
judtification for the sampling desgn in redion to the dratification units should be induded in

the study report.

Opportunistic sghtings at any location in or near the study sSte should dso be recorded and
discussed in the report. The habitat within which the species was observed and its location
must be recorded. This is especidly important for sparsdy distributed species such as owls
and raptors, which are difficult to survey. Invedtigaiors should adso be aware of the
requirements relaling to anima cae and ethics avaladle from the Animd Wefae Unit,
NSW Agriculture http://www.agric.nsw.gov.au.

For each survey dte, data recorded should include height/dendgty (structure) of vegetation
layers, leef litter, falen timber, tree hollows (podtion on tree and Sze), sags, rock shelves,
soil type, presence of water and any human-made habitats. Climatic variables such as rainfal,
temperature, wind speed, moon phase and cloud cover a the time of the survey should be
recorded. The time and duration of the survey should be recorded. GIS coordinates should
aso be recorded. Refer to section 4.3.3 for discussion of survey pro-formeas.

Stag watches involve observing potentidly occupied hollow-bearing trees 30 minutes prior to
sunset, and continuing until 60 minutes after sunset for nocturna species. The observer needs
to be in a pogtion to dlow a good view of the tree, with the tree slhouetted againgt the sky.
Animds leaving hollows can ether be heard or observed and their identity confirmed, as
necessary, by other methods.

Spotlighting is dso a common method of surveying. The power of a hand-held spotlight when
gootlighting on foot is an important condderation. Animad movement and ‘eye shing
(reflection of lignt back from the animds eyes) ae dgnificant factors in  finding
arbored/nocturnd  animas and identifying that anima to genus and species A minimum of
30 watts of power must be used for open forest and woodland environments. In tal or closed
forests, paticulaly dong the Great Dividing Range and coastd ranges, a minimum of 50
watts of power must be used (preferably with a gd filled 12 volt battery). The higher wattage
provides better light peneration through impeding undersorey and mid-storey vegetation
drata. It is preferable that hand-held spotlights are fitted with a dimmer knob.
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53.2 Survey limitations

The am of the survey is to provide a list of species present and potentia habitat for threstened
gpecies not detected at the study dSte, however the effectiveness of a survey in detecting a
glven pecies will be affected by:

the species’ behaviour (Bell and Ferrier 1985; Recher 1988; Sater 1994);

the species life cycle in particular the time of the breeding cycle (Morin and Conant

1994);

the range of survey methods used;

the experience of the observer (Kavanagh and Recher 1983; Catterall et al. 1996);

the weather (rainfal, temperature, wind) (O Connor and Hicks 1980). Extreme wesather

conditions should be avoided,

the type of vegetation (Morin and Conant 1994);

the season when the survey is undertaken;

the time of day when the survey is undertaken (Shields 1977); and

the amount of time spent surveying (Slater 1994).

Some species are only present in an area in certain seasons (eg. many species of threatened
migratory birds), others are dways present but can only be detected in certain seasons (eg.
breeding season for certain frogs), while other species are inactive in cool westher (eg.
microchiropteran bats, reptiles, frogs). Even if sampling can only be carried out in one season,
it must be undertaken over a reasonable time period to maximise the chance of detecting
species. Certain species are nomads or have very brge home ranges and may be atracted to
patchy availability of food such as blossoms. Other species may go through cycles of activity
related to breeding, cloud cover, wind speed, rainfadl or short-term temperature changes.

These limitations are discussed in the following sections for the various functiond animd
groups. Limitations of surveys should aways be detaled in the survey report and taken into
account when drawing conclusons from the study. Clearly, the less time spent surveying and
the fewer the range of survey methods used, the less indicative the specieslist will be,

Where limitations cannot be overcome, an assessment of the likdihood of threatened animds
utiligng the habitat must be made in order to comply with legidation.

5.33 Habitat assessment

An assessment of the habitat characterisics of the study area in terms of the habitat
requirements of threatened animas known or likely to occur must be undertaken. The habitat
requirements of threatened animas can be determined by literature eviews and from previous
survey data detailing the habitat in which the threastened species was recorded. Recovery plans
and threstened species profiles dso contain useful information regarding habitat requirements
of threstened species. The habitat assessment will asss with predicting the likely occurrence
of threatened animals in the study area and will guide the location and techniques for targeted
surveys for threatened animals.
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534 Sampling methods and effort

The following sections list generd methods that are commonly used to survey a broad range
of anima species and groups, and the effort required per drification unit (section 5.1).
Sdection of the survey methods required will depend on the investigator's assessment of the
types of animads (and hebitats) potentidly present on the dte, based on the preiminary
asessment (Step 4) and habitat assessment (section 5.3.3). Judification for sdlection of
methods should be given in the study report. Note that the same method can be used to detect
more than one animd group (eg. spotlighting).

Methods should be used condgtently and recorded and mapped in sufficient detail to alow
replication. The area and time spent searching and personnd involved should adso be noted.
All recordings of frog and bat cals need to be retained to confirm species identifications. In
areas where threstened biodiversty potentidly exists, more specific methods should be used
to increase the chances of detecting these species, populations and ecologica communities,
and their habitats. The DEC Threatened Species (Environmental Impact Assessment) Profiles
give further information on survey methods for individud species (if completed for tha
Species).

If it is not possible to sample for threatened species (eg. bats, frogs) previoudy recorded in the
generd area during appropriate seasons and weather conditions, it must be assumed that these
Species occur in the sudy Site if suitable habitat exigts.

i Amphibians

a Methods

Severd techniques are avalable for the census of frogs and tedpoles. Sampling should
involve a combination of diurnd and nocturna census. Experienced investigators are likely to
record many more species than inexperienced investigators and dl investigators should be
appropriately trained.

The need to address the protocol for hygieneis discussed in section 5.4.2.

Systematic daytime searches for tadpoles and adult frogs must be conducted with a survey
effort of a leest one hour within the rdevant habitat of each dratification unit, according to
the amount of habitat requiring survey. All aspects of the watercourse and adjacent areas must
be searched including under logs and rocks, in shrubs and trees, under bark and in litter.

Most frogs are nocturna and most are eadly detected by their cdls. Surveys will have the
greatest chance of detecting most species if undertaken a night, in wet weather. Different
species have different seasond peeks of activity and surveys should be conducted a the
appropriate time of year for those species likely to occur, based on habitat characteristics and
loca records. Identifying a reference Ste nearby where a species is known to occur will assst
in determining peek activity periods so that field surveys can be conducted at the appropriate
time.
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A combination of ligening for frog cdls spotlighting, searching within  habitat and cdl
recording should be used. Heyer (1994) describes the equipment used for recording frog calls.
Cdl playback techniques using the rdevant frog cdls and targeting specific habitats can dso
be paticularly effective for some species, however overuse of cdl playback during the
breeding season should be avoided as it can interfere with breeding patterns.

A number of species keys are available for identifying frogs and tadpoles (Robinson 1994;
Barker et al. 1995; Cogger 2000; Angis 2002) and cdls can be identified usng reference
recordings, for example Nature Sound by Dave Stewart (http://www.naturesound.com.au). It
may be necessary to have expert identifications of some cdls. It should be noted that some
gpecies of frogs, including some threastened species, cdl and breed only after specific rainfall
events and these patterns are not well understood. For example rainy weether, or the day after,
isided for detecting burrowing frogsin western NSW.

Systems for remote cal recording are being developed and are a useful technique for water
bodies. If used, they should be undertaken for at least two nights during appropriate wegther
conditions and combined with a least one hour of spatlighting.

In habitats that contain well-defined watercourses, nocturna streamside searches should be
included. Nocturnd reptiles, particularly geckoes, may aso be encountered during these
searches. Fixed time searches generdly involve one person undertaking two hours of effort
per 200m of river, stream or gully. Frogs may dso be encountered opportunisticaly while
gpotlighting for mammas or undertaking diurna surveys for reptiles. Nocturnal searches will
require a hand-held spotlight of at leest 30 watts of power, preferably fitted with a dimmer
knob.

Damp and watery sites such as dams, wetlands, soaks and seepages should be visited on two
separate nights for 30 minutes each to search for frogs. Driving very dowly dong roads
during rain often enables the capture of frogs as they cross the road.

Triangulation is a technique that dlows location and identification of species whose cdls may
be confused with other species Triangulation involves postioning three people to surround a
cdling frog, the locations of each individud determined by the direction and gpproximate
digance of the call. Each person walks dowly and quietly toward the cadl and, when close, dl
three shine a torch beam in the direction from which the cdl is coming. The intersection of
the torch beams should indicate the location of the frog, which can then be captured and
identified.

Frog detection during non-breeding periods is more difficult requiring active searching of
microhabitats such as hollow logs, benesth rocks and in underground burrows. Surveys during
times when frogs are aedtivating are not recommended unless extreme care is taken to ensure
they are not disturbed. Therefore only appropriately experienced specidist herpetologists
should undertake this work. Where frog microhabitat is disturbed during searches the
disturbed habitat should be replaced as close as posshble to the way it was prior to the
disurbance. In desart regions, searching for aedtivating frogs may be the only practicad
technigue and should aso only be conducted by appropriately experienced, specidist
herpetologigts.
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Where the investigator locates but cannot identify the tadpoles, specimens should be provided
to a specidis for identification. A reference guide entitted Tadpoles of South-east Australia:
a guide with keys (Andtis 2002) is available.

b Effort

Table 5.3 Suggested survey methods and effort for frogs

Method Suggested minimum effort Survey period
Systematic day habitat | One hour per stratification unit Varies according to the
search seasonal peak of activity

of target species

Night habitat search of [ 30 minutes on two separate nights per | Seeabove
damp and watery sites stratification unit

Nocturnal call playback | At least one playback on each of two separate | See above

nights
Night watercourse search | Two hours per 200m of water body edge See above
i Reptiles
a Methods

A range of sampling techniques is necessary for reptiles as no one technique will capture dl
goecies (Schulz and de Olivera 1995). Techniques include pitfal trgpping, ective searching
and spotlighting on foot. Experienced herpetologists are likely to record many more species
than inexperienced investigators and al investigators should be appropriately trained.

Sampling undertaken during the warmer months, when reptiles are active, should include
pitfal trapping with drift fences (Braithwaite 1983; Webb 1980). It should be noted that deep
pits (>1.1m) capture many species (eg. frogs, geckoes, legless lizards, dragons and snakes)
which appear to escape from shdlow pits Woinarski et al. 2000). However, deep pits may fill
with water in heavy rain events and objects that will float must be placed in the pits to prevent
trgoped animads from drowning. PFitfal traps may not be appropriate in al gtuations, for
example in very rocky substrates.

Timed, diurna, active searches should adso be undertaken during warm, cam, dry wesather. It
is paticulaly important that windy, cold and overcast or rainy weather conditions ae
avoided. Thirty-minute searches on two separate days per dratification unit are generdly
underteken before mid-morning when reptiles have not reached their optima body
temperature. Basking individuds can be identified by dght however cryptic species require
destructive searching of falen logs, litter, decorticating and fallen bark, and of rock outcrops
(NPWS 19978). Detection of burrowing species requires raking of substrate under rocks.
Rubhbish and building materias such as corrugated iron aso provide reptile habitats.
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Nocturna spotlighting of tree trunks and other habitat should be used to detect geckoes and
nocturna snakes. Thirty-minute searches on two separate nights should be undertaken per
dratification unit.

During cold wesather mogt reptiles will be hibernating. Sampling should involve active
searching for hibernating species by experienced herpetologists. As fewer species will be
recorded, the precautionary principle should be applied (section 3.1.14).

Kennett (1992) describes specidised trgpping  techniques involving drum nets that are
required for freshwater turtles.

Investigators should be aware of the requirements relating to animal care and ethics described
in Guideline 6, Guidelines for the Use of Pitfall Traps, avalabdle from the Anima Wdfare
Unit, NSW Agriculture http://www.agric.nsw.gov.aul.

b Effort

Table 5.4 Suggested survey methods and effort for reptiles

M ethod Effort per stratification unit up to 100 | Survey period
hectares on the coast and ranges, and
up to 200 hectar es west of the ranges

Habitat search 30-minute search on two separate days| NovembertoMarch

targeting specific habitat

Pitfall traps with drift | 24 trap nights, preferably using six traps for a | November to March
nets minimum of four consecutive nights

Spotlighting 30-minute search on two separate nights | November to March
targeting specific habitat

iii Diurnal Birds
a Methods

Many methods have been used for surveying birds, and summaries can be found in Bibby et
al. (1992) and Gibbons et al. (1996). The most common methods are:

area search methods, where observers wak around an area of pre-determined sze for a
pre-determined length of time. A 1lha (200m x 500m) 20-minute search is the most
common method (Loyn 1986), dthough as described later in this section this method is
not as effective as surveys of longer duration;

point count methods, where observations are made from a ®ries of pre-determined points
for pre-determined lengths of time. By recording the bird's disgance from the point,
density estimates can adso be made. Tenr-minute observations are made a each of five
points on a 500m transect (points 100m agpart with observations recorded a 0-5m, 510 m,
10-20m, 20-30m, 30-50m and >50m distances from the point) in the State Forests EIS
surveys (York et al. 1991).
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Each method has its advantages and disadvantages (Catterdl et al. 1996). In studies where the
am is species inventory, to record the longest list of species possible and to do so as quickly
as possble, the area search method is recommended as this method is dightly more likdy to
detect small cryptic birds.

Birds can be identified by both sght and vocdisaions, and are best surveyed early in the
morning (a dawn), as overal activity decreases with time after dawn, and a dusk. Wet,
windy and extremely hot westher should be avoided as bird activity is decreased under these
conditions (Bibby et al. 1992).

Investigators should record species present within the dite, flying overheed, outsde the ste in
the same habitat or outsde the dte in different habitat. If possble, an edimate of the
abundance of birds present should be made, in particular threatened species.

An experienced observer is likely to record many more species than an inexperienced one
(Catteral et al. 1996) and dl observers should be appropriately trained. There are many field
guides to visud bird identification (Lindsey 1986; Lane 1987; Sater et al. 1989; Kingsford
1991; Smpson and Day 1996; Pizzey and Knight 1997; Debus 1998) and song-based
identification (Lindsey 1987; Bird Observers Club of Audraia 1998; Nature Sound by Dave
Stewart http://www.naturesound.com.av).

The time spent searching is an important factor in the number of species that will be detected.
Many species forage over large areas each day and it may take severd vidts to record ther
presence. Loyn (1986) showed that 3 x 20 minute censuses of a 2ha block revealed only 53%
of the species present while 3 x 60 minute searches reveded 904 %. This matter has not yet
been resolved however it is likdy that a species-time curve gpproach should be utilised for
aurveying diurnd birds. For example, the survey sesson for a partticular day may cease when
no additiona <species ae identified within a st time period. This approach better
accommodates the variety of habitat types and birds found in NSW.

Birds are ds0 more difficult to census in dense vegetation and may require longer sampling
times in such areas to achieve the same level of detection asin more open aress.

For natural wetlands, a one-hour bird observation must be conducted a dawn or dusk. Birds
are to be recorded a present within the wetland, flying overhead or outside the habitat. A 20-
minute census at dawn or an hour before dusk should aso be conducted at each identified
source of water in the survey area. Opportunistic species dghtings should be recorded
continuoudy.

Many bhirds are seasond migrants (eg. regent honeyeater and many species of shorebirds) -
this should be taken into account in the timing of the survey or liged as a condraint of the

study.

If present, raptors can often be spotted from hilltops with views over the canopy, particularly
asthey tend to use the thermals on warm days.

Waking through habitat isimportant to flush cryptic species, eg. Bush Stone-curlew.
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b Effort

Table 5.5 Suggested survey methods and effort for birds

Method Suggested minimum effort Survey period

Areasearch This matter has not been resolved asyet but it | All year
is likely that a species-time curve approach
should be utilised for surveying diurnal birds.
For example, the survey session for a
particular day may cease when no additional
species are identified within a set time period.
This approach better accommodates the
variety of habitat types and birds found in
NSW.

Per stratification unit.

Wetland census A one-hour census at dawn or dusk, for each | All year
identified wetland.

Water source census A 20-minute census at dawn or dusk, for each | All year
identified water source.

iv Nocturnal Birds

a Methods

Cdls of nocturna hirds being surveyed should be played a each Ste where the species is
known or where its habitat is present. Habitat is inclusve of areas used for foraging, roogting,
nesting and dispersd.

Severa dudies have found owls are most likely to be detected by cal playback techniques
combined with spatlighting (Debus 1995; Kavanagh and Stanton 1998). Kavanagh and Peske
(1993) found that cal playback more than doubled detection rate for al species. This
technique involves ligening for vocdisations, broadcasing using a lees a 10W amplifier,
and spotlighting. A 10W amplifier may be heard by owls in an gpproximate one kilometre
radius, dthough it is difficult to hear Tyto species beyond 800 metres.

At each cdl playback dte an initid listening period of 10 to 15 minutes should be undertaken,
followed by a spotlight search for 10 minutes to detect any animd in the immediate vicinity.
The cdls of each target species should then be played intermittently for 5 minutes, followed
by a 10-minute lisgening period. After dl the cdls have been played, another 10 minutes of
gootlighting and ligening must be conducted in the vicinity to check for birds that are
attracted by the calls but are not vocalisng.

More than one census should not be conducted on the same night unless stes are sufficiently
separated (greater than one kilometre gpart) to make the censuses independent.
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Owls cdl mogt frequently in the early evening and before dawn and surveys should be
undertaken at these times (Kavanagh and Peske 1993). Wet and windy weather should be
avoided, as owls are most voca on cam dry nights (Debus 1995).

As with diurna birds, the time spent surveying is very important. Debus (1995) found that
severd sampling sessions were required to have even a 50% probability of detecting owl
gpecies that were in fact present on a ste (Table 5.6). With only one sampling session, the
probability of finding a species that was in fact present dropped to 20-26%. Where this leve
of effort is not achieved, it cannot be assumed that the species is not present, particularly in
aress of potentid habitat and/or if there are records from the locdlity.

Table 5.6 Number of sampling sessions required to find an owl species (that was in fact
present on site) with a given probability (Debus 1995)
Owl Species 50% probability 90% probability
Powerful Owl 3 7
Masked Owl 4 9
Sooty Owl 3 8

It should be noted that some individua owls never reply to broadcasting (Gaeotti and Pavan
1993). Some owls may not respond vocaly to playback within 500 metres of core nesting and
rooding aress. Individud owls may not dways be utilisng the teritory, or individud owls
may be on the edge of their range and therefore not hear the playback. Breeding habitat may
not be used outside the breeding season particularly for Powerful Owls and Masked Owis.
Therefore, there may be benefit in usng playback in different locations for the last two nights
of playback. If no evidence of owls is located an evauation of whether the species are likely
to occupy the habitat will need to be made.

Cdl playback for the Bush Stone-curlew should consst of playing cals for 30 seconds,
followed by 4.5 minutes of lisgening. This 5minute cycle should be repeated up to three times
20 there is a maximum of 15 minutes survey at each point. The same 30 seconds of cadls
should be used throughout the survey. If a bird responds to the taped cal, approximately 10
minutes should be spent lisening for other birds responses. Survey points should be
approximately 2 to 4km agpart depending on the weather conditions and topography of the
area. Cal playback should be conducted during the breeding season as there is more chance
of birds responding to cdls a this time. Cam, clear, moonlit nights provide the best
conditions for undertaking surveys.

It is important to avoid undertaking activities that may directly affect sendtive species or
goecies sendtive a a paticular time of the year, such as nesting owls. Powerful Owils,
Masked Owls and Grass Owls are known to be particularly sengtive to disturbance during the
breeding and nesting season and if these species are likely to occur, dl works in the area
should be limited during these times to avoid potential desertion of nests by the adults. Bush
Stone-curlews are dso paticulaly sengtive to humaen activiies when nesing and  will
abandon nests if continudly disrupted.
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Owl pdlets should be collected opportunisticaly a each survey dte and sent to a specidist
for identification. Roost dte surveys should dso be conducted, involving looking for sgns of
occupancy of large tree hallows, including stag-watching.

Other nocturna species such as the Plains Wanderer and Bush Stone-curlew require
spotlighting, generdly using a 12v 100W spotlight, by foot or from a dow-moving vehide in
firg gear. It is preferdble for cryptic species such as these to spotlight on foot to enable
flushing. Hushing of Bush Stone-curlews can dso be achieved during diurnd surveys by
walking through suitable habitat.

b Effort

Table 5.7 Suggested survey methods and effort for nocturnal birds

Method Suggested minimum effort Survey period

Call playback Sites should be separated by 800 metres— All year
1km, and each site must have the playback
session repeated as follows:

= atleast 5visitsper site, on different
nights are required for the Powerful Owl,
Barking Owl and the Grass Owl;

= atleast 6 visits per site for the Sooty Owl,
and 8 visits per site for the Masked Owl
arerequired.

Sites for Bush Stone-curlew surveys should be
2-4km apart and conducted during the
breeding season.

Day habitat search Search habitat for pellets, and likely hollows. All year

Flushing of Bush Stone-curlews by walking
through potential habitat.

Stag-watching Observing potential roost hollows for 30mins | All year
prior to sunset and 60mins following sunset.

Spotlighting Spotlighting for Plains Wanderer and Bush All year
Stone-curlew by foot or from avehicle driven
infirst gear.

% Mammals (Excluding Bats)

a Methods

Severd dudies comparing different sampling techniques for mammas have concluded that dl
methods are biased towards certain anima groups (Laurance 1992, Stanton and Anderson
1998; Lindenmayer 1999). Therefore, in anima surveys it is important to include a wide
variety of methods for surveying mammals,
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Elliott trapping
Elliott trgps come in various Szes and are typicdly ‘shoe box’ shgped. They have an opening

a one end through which the animd is enticed by a bait placed a the other end. Once the
anima takes the bait, a closing mechanism istriggered, entrgpping the animal,

Elliott traps should be numbered and tagged and edablished in a systemdic manner,
folowing a specified sampling regime for the survey area Sampling effort per gratification
unit must equate to a least 100 trap nights. The recommended approach involves 25 traps
placed for four nights. If variation of this gpproach is proposed it should be noted that traps
mugt be open for a minimum of three nights, and a maximum of four nights. Trgp lines should
be established with a spacing of 20-50 metres. Some traps should be placed on tree branches
to enable sampling of arborea mammas. Trgp saturation needs to be consdered where a
common species may prevent the detection of rarer species because the traps are filled. To
combat this effect a leest some trgps should be avalable to animds (ie. unsprung) each
morning.

It should dso be noted that trapping intensity should be increased with decreased abundance
of wildlife in order to detect which species may be present. For example, Hlliott trgpping in
the Blue Mountains may result in a tota capture rate of 20% while on the western plains it is
often 0.1%.

For reasons of anima care and ethics, trapping should not be conducted for more than four
consecutive trgp nights in any trgp location, as specified under Animad Care Guiddines for
Wildlife Surveys. Ethics requirements may be atered dependant on recapture rates and upon
consultation with the rdevant AEC. Such consultation may reved the potentid to extend the
number of dys if there are low capture rates and extremely low recapture rates determined by
marking the animds.

There is dso a need to ensure that animals become accustomed to the traps, so that trap
avoidance due to ‘new object responsg is minimised. Therefore three nights is the minimum
duration that traps should be deployed.

Elliott traps need to be checked every morning to ensure that any animas caught are not left
to dehydrate during the course of the day, and then reset in the evening. The trgp should
contain materials that alow the anima to kegp warm during the course of the evening.

Wire cage traps

Wire cage trgps are for larger mammals, and entrgp animas in a Smilar fashion to Ellioit
trgps. Sample effort per dratification unit is 24 trap nights, preferably usng sx trgps for a
minimum of four nights

Note that large Elliott traps are less successful than are cage traps for many medium to large
mammals, and are not appropriate for some threastened species such as Spotted-tailed Quolls.
Large Elliott traps and wire cage traps should not be regarded as interchangeable.
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Hair tubes

Har tubes vary in sze and are typicdly cylindrica to funne in shgpe with one end closed
where the bait is placed. Double-sided tape is attached to the insde of the tbe near the bait,
and as the animd enters and leaves, har samples become attached to the tape. Hair tubes
should be placed in ten pairs (ten smdl and ten large) in appropriate habitat, long a transect
in eech dratification unit. The tubes should be decked regularly and not removed for a least
four days and nights if no hair samples are obtained (Suckling 1978). One of each pair may
utilise a different bait or attractant. Depending on the bait used and the wegather conditions, the
bait may need to be replaced after two days.

When using hair tubes to sample arbored mammads, three tubes should be used at each of the
ten sampling Stes. These should be placed in trees a agppropriate locations to maximise the
possibility of attracting the target species.

A person with specidist expertise in the analyss of anima hair samples is required to andyse
the samples. Techniques described by Brunner and Coman (1974) should be consdered. The
name and correspondence details of this person must be included in the survey report.

Ritfal trapping

This involves the digging of a hole (pit), which is then atificidly lined, into which the target
gpecies is encouraged to fal and is subsequently unable to escgpe. Minimum dimensions of
pits should be ether 28cm diameter and 40cm deep (eg. 20 litre plastic buckets) or 15cm
diameter and 60cm deep (eg. PVC pipe with cap a the base). The top of the artificid lining
should be at or just below ground level and the bottom of the pit covered with a layer of ledf
litter. Within each pit or bucket, a rock or smal piece of wood, and dirt and leaves should be
placed to provide a refuge for trapped animals. Objects that float should be placed in the pit in
case of heavy rains.

Each pit must have a lesst five metres of drift fence either Sde (ie. a 10m minimum per hole).
These fences should be gpproximately 30cm high with the lower 5cm buried into the soil,
supported by sed pegs and composed of a materid which ressts the climbing of smal
animds (eg. black plastic builders dampcourse). Sampling effort must involve at least 24 trap
nights and pits must be open for a minimum of four nights,

Ritfal traps are not appropriate in al locations, for example in rocky substrates. Traps must be
checked each morning and animals releasd following identification.

Investigators should be aware of the requirements relaing to anima care and ethics described
in Guideline 6, Guidelines for the Use of Pitfall Traps, avalabdle from the Anima Wedfare
Unit, NSW Agriculture http:/Awww.agric.nsw.gov.all

Tracks, scats and scratches

Scat, d9gn and track searches target animal scats and identifiadble signs such as footprints,
telltale scraiches on trees (for example the Ydlow-bdlied Glider leaves a didinctive V-
shaped feeding scar on tree trunks) and nests. Survey effort involves a least a 30-minute
search peformed in gppropriate habitat. It is possble to combine this technique with other
searching techniques. If dusty roads are present these should be checked early before entering
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a dte as tracks are likdy to have been made during the course of the night and will be
destroyed by traffic (which islikely to increase as the day progresses).

If investigators are unsure of the source species of any scats they have found the scats must be
verified by aspecidist with expertisein the andyss of scats.

Predator scats should also be collected and analyses performed on their contents (such as hair
from prey) by a specidist. Names of specidigts and the results of ther andyses must be
included in the survey report.

Spatlighting

Survey effort on foot will involve a least two searches, each for one hour with a hand-hed
spotlight of appropriate power for the conditions. This must be conducted on each of two
separate nights dong a traverse of a least one kilometre, which samples the least disturbed
pats within the dratification unit. Where the dratification unit is too smal to achieve a one-
kilometre traverse, a proportionate amount of spotlighting must be done.

Where roads and tracks occur in a survey aea, spotlighting from a vehicle may be
aopropriate. Spotlighting with a 100 wait spotlight from a vehicle should be undertaken twice,
each over a least a kilometre within the same drdification unit a a speed not exceeding 5
km/h. This must be repeated at least once on a separate night.

Foot and vehicle spotlight traverses must involve two observers, esch using spotlights.
Weather and moonlight conditions should dl be discussed in the report as these can affect
survey results.

Sand Plots

Sand plots involve cregting a smooth sand surface across a road or track, ether using
imported sand or reking the surface of a dirt track. Any animals using the roaditrack will leave
footprints in the sand, which can then be identified. Six plots are required for four nights per
draification unit.

Cdl playback
Identification of nocturnal vocdisaions including cdl playback (Wemmer et al. 1996),

should be undertaken for arborea mammas Cdl playback techniques for arbored mammals
require the same technique as that described for nocturnad birds in section 5.3.4 (iv). Species
for which cal playback is particularly effective include Y dlow-bellied Gliders and Koalas.

Other points
Some smal mammal species in arid and semi-arid zones are best captured by dry pitfal traps

(section 5.3.4 (v)). Specidist techniques for species such as Koada and Platypus should be
included if these species are considered likely to occur in the locality. In addition, some species
will require regionally specific specidised techniques. Threatened biodiversity should be targeted
usng information (if available) in the DEC Threstened Species (Environmental Impact
Assessment) Profiles.
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b Effort

Table 5.8

Suggested survey methods and effort for non-flying mammals

Method

Effort per stratification unit up to 50
hectares, plus an additional effort for

every additional 100 hectares

Animal sampled

Small Elliott traps

100 trap nights over 3-4 consecutive nights

smdl mammds

Large Elliott traps

100 trap nights over 3-4 consecutive nights

Mediumto large
mammas

Arboreal Elliott traps

24 trap nights over 3-4 consecutive nights

Arborea mammals

Wire cage traps

24 trap nights over 3-4 consecutive nights

Medium to large
mammas

Pitfall traps with drift
nets

24 trap nights over 3-4 consecutive nights

sndl mammas

Hair tubes

10 large and 10 small tubesin pairsfor at least
4 daysand 4 nights

small and medium
mammds

Arboreal hair tubes

3 tubesin each of 10 habitat trees up to 100
hectares of stratification unit, for at least 4
days and 4 nights

arboreal mammals

Spotlighting on foot

2 x 1 hour and 1km up to 200 hectares of
stratification unit, walking at approximately
1km per hour on 2 separate nights

arboreal and terrestrial
mammads

Spotlighting from
vehicle

2 x 1 km of track a maximum speed of 5km
per hour, up to 200 hectares of stratification
unit, on 2 separate nights

arboreal and terrestrial
mammds

Sand plots 6 soil plotsfor 4 nights mostly medium to large
terrestrial mammals
Call playback 2 sites per stratification unit up to 200 gliders, koalas
hectares, plus an additional site per 100
hectares above 200 hectares. Each playback
site must have the session conducted twice, on
separate nights
Stag-watching Observing potential roost hollows for 30 gliders and possums

minutes prior to sunset and 60 minutes
following sunset

Search for scats and
signs

30 minutes searching each relevant habitat,
including trees for scratch marks

dl mammals

Track search

1km of track search with emphasis on where
substrate is soft

mostly medium to large
terrestridl mammals

Collection of predator
scats

Opportunistic collection of predator scats for
hair analysis

dl mammas

November 2004

Working Draft Threatened Species Survey and Assessment Guidelines

5-88



vi Bats

The ecologica requirements of microchiropteran bats, including foraging drategies, dietary
requirements and roost dte preferences are poorly known for most bat species and
generdisations based on limited observations ae commonly used (Parnaby 1998). It is
thought that the requirements of bats vary widely within and between species, between sexes,
age groups, seasons, years and on a regiond basis (Parnaby 1998). Further, the distribution
and taxonomy of many species in NSW is poorly understood (Duncan et al. 1999). Therefore,
conducting surveys for threatened bats in the face of this limited knowledge is problematic.

Given the notable decline in many ba species within NSW (Parnaby 1998), the lack of
knowledge regarding their ecologica requirements, taxonomic uncertainties and the difficulty
in identifying dl the bats that may utilise an ares, it is paticularly important that al avalable
records are accessed and the suitability of habitat is assessed for bats during surveys, and
taken into account during Assessments of Significance.

a Methods

Some microchiropteran bat species are best identified by their unique ultrasonic echolocation
cdls (Woodsde and Taylor 1985), while others can only be rdiably identified by trapping
(Helman and Churchill 1986). Therefore, a combination of both ultrasonic detection and
trapping is essentid as neither method can detect al species (Corben 1989; Parnaby 1992a, by
Duffy et al. 2000). Ultrasonic methods are more likely to record high-flying species but
trapping methods are needed to detect low intendty echo locators (eg. long-eared bats and the
golden-tipped bat) (Corben 1989). Roost Stes are vitd for the long-term viability of bat
populations and the location of such stesisan integrd part of bat surveys.

al Roost site identification

Microchiropteran bat species can be divided into those that roost in trees (in hollows, benegth
bark or amongst vegetation) and those that roost in artificial or subterranean roost Stes,
primarily caves, disused mines or under bridges and house roofs. Of the 20 threatened
microchiropteran bat species in NSW, seven rdy dmost exclusvely on subterranean and
atificda roost dtes and the remaning 13 ae dther exclusve tree roosters or may
occasiondly utilise subterranean roosts (Table 5.9).

Roost dte requirements for most bat species vary seasondly in response to reproductive status
and cimatic conditions. Specific microclimate conditions are required during the winter
months when bats enter a date of torpor, and different conditions are required in summer
within maternity dtes. Other factors, such as socid dynamics and food availability, may aso
influence the sdection of roosts. Some bat pecies are known to gather in large numbers a
certain roog dStes on an annud basis for breeding, preparing to breed or during torpor. The
andyds of past records and data held by bat experts is vitd in identifying the presence of
these important Stes. As such sStes may only be used at certain times of the year, the apparent
absence of bats does not reflect the relaive importance of the ste and surveys in severd
Seasons may be required.
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Roogt stes may be identified by the accumulation of bat guano and evidence of foraging (eg.
moth wings) a or near potential Stes such as derdict mines, caves or tunne entrances, under
bridges or a the base of trees with hollow/s. Suitable trees, caves, culverts and disused
buildings should be searched during the day, however care should be taken as such sructures
can be potentidly hazardous. In addition, stag-watching or observing the eitrance of potential
subterranean Stes at dusk will alow observation of bats as they fly out of the roost to forage.
A rough abundance estimate can dso be determined. For more detailed investigations, radio-
tracking of bats back to their roost Sites may be appropriate.

Subterranean roogting species

A review of potentid subterranean roost dtes is required before fiedld surveys commence.
Information on the location of caves can be obtaned from the Audrdian Karst Index
(Matthews 1985) and other literature, and the location of derelict mines can be obtained from
metdlogenic and geologicdl maps and by contacting the NSW Depatment of Minerd
Resources. In addition, the study area should be inspected for bridges and other human-made
structures (such as culverts) with the potentia to provide bat habitat.

Entering derdict mines, caves or exploring other such gStes for the purposes of bat surveys is
not recommended due to the safety concerns associated with such dtes. In addition, bats are
highly sendtive to roost sSte disturbance, in particular during breeding and torpor, and may
abandon their roost as a result of disturbance. Externd surveys (trapping and echolocation call
recording as described below) are recommended. Surveys of derdict mines which support
roost stes, and the consarvation and management of such gtes, is discussed in detall in the
Strategy for the Conservation of Bats in Derdict Mines (NPWS and DMR 2001) which is
available from the Biodiversty Management Unit of the DEC.

Tree roosting species

The factors affecting the sdection of roosting dtes by tree-roosting bat species are poorly
known. It is thought that the size and type of roost selected may vary according to a range of
parameters such as species, gender, reproductive status, food availability, climatic conditions,
predation risk and presence of parasites (Lewis 1995). Radio-tdemetry sudies indicate thet
bats roost in a wide range of tree types and szes including in dead trees, dead limbs of live
trees, hollows in the trunks of live trees or under bark (Lumsden and Bennett 2002). Hollow
microclimate may influence the sdection of tree roosts and aspect, topographic postion,
orientation and opening dimenson may be important factors. Radio-tdlemetry studies have
shown that tree-roosting species change roosts regularly, for example daly to 2daly (Lunney
et al. 1988; Lumsden et al. 1994; Lumsden and Bennett 2002) and it seems likely that tree-
roosing bat gspecies require a range of roost types within close proximity. It has been
observed that bats generdly prefer the oldest hollow-bearing trees in an area (Parnaby 1998).

a2 Ultrasonic echol ocation detection

Microchiropteran bats use high frequency echolocation to navigate and detect prey. Ultrasonic
echolocation detectors are able to detect and record these high frequency cals for use in
gpecies identification. It gppears that bats modify their navigation cals according to the
densty of vegetaion or clutter in their foraging space (Reinhold et al. 2001) and habitat type
should be noted. Temperature, humidity and atmospheric pressure data should be recorded as
these variables have a substantia effect on sampling results (Corben pers. comm. 2002).
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Ultrasonic detection is most effective when operated from a laptop computer. Recordings
made onto a tape recorder frequently produce poor qudity, ambiguous cdls requiring the
investigator to nominate the range of species to which the cal could be attributed (Pennay
pers. comm. 2001). Ultrasonic detectors can be operated automaticaly with the use of time
delay switches and are able to operate throughout the night without attendance by an operator.
This dgnificantly increases the chance of detecting a grester percentage of the species
inhabiting the area (Richards 2001a; see below).

Despite the benefits of remote echolocation recording, hand-operated detectors generaly
produce longer cal sequences and therefore increase the chance of confident identifications.
Bais can be followed by the detector's microphone, thereby increasng the chance of
obtaining search-phase cdls as opposed to feeding or attack pulses, which can confuse
andyss (Renhold et al. 2001; see below). Navigation (search phase) cdls are different to the
cdls used when chasing prey (atack phase), the latter being less likedy to endble rdiable
identification. A combination of hand detection and remote overnight detection would
subgtantialy improve the rdiability of such surveys both in terms of the number of species
detected and the reliable identification of cdls.

To assig with the andyss of cdls paticulaly in light of regiond within-Species variation, a
reference cal should be collected from each Species caught during trapping (eg. Duffy et al.
2000; Pennay 2000). Reference cals are best collected by ataching a chemiluminescent tag
or smdl piece of reflective tape onto the fur of the bat and, on release, following it with the
echolocation detector's microphone. The bat should be followed for as long as possble to
enable it to settle down after release and start making characterigtic search phase cdls.

The identification of bas by ther echolocation cdls is not draghtforward. There is
condderable subjectivity in the andyds of cdls and the subsequent identification of bats
(NPWS 1999). Some <species ae eadly idetified (eg. Rhinolophus megaphyllus,
Chalinolobus dwyeri) while others are difficult; the ease of identification is often related to
overlgps with other species in the region and cdl qudity. Mis-identifications can result if the
full sequence of cdls is not examined or avalable (Richards pers. comm. 2001; Reinhold et
al. 2001). In addition, within-species regiond variation has been noted (eg. some Vespadelus
species (Pennay 2000)). Those species for which identification by echolocation cal has been
found to be difficult or impossble are as follows (from Herr 1998; Reinhold et al. 2001; DEC
inprep.):
- Nyctophilus species cannot be rdiably distinguished to speciesleve;

Myotis macropus may be confused with Nyctophilus species on some cdls and in some

regions,

Scotorepens species (Parnaby 1992a) and Scotorepens greyii cannot be digtinguished from

each other, and could be confused with Chalinolobus picatus and Chalinolobus

nigrogriseus on some cals,

In northreast NSW, Vespadelus vulturnus is indiginguisheble from Vespadelus troughtoni

and some Vespadelus pumilus cdls,

In south-western NSW, Vespadelus vulturnus, Vespadelus darlingtoni and Vespadelus

regulus calls are indigtinguishable (Herr 1998);

Care should be taken as Saccolaimus flaviventris cals may appear smilar to Mormopterus

beccarii cdlsin someregions,
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Falsistrellus tasmaniensis cdls may be confused with Scotorepens orion and Scoteanax
rueppellii;

Care should be taken with Miniopterus schreibersii oceanensis cals, which may overlap
with Vespadelus species for some cdls in some regions. Miniopterus schreibersi
oceanensis cdls were found to be very difficult to disinguish in eastern Victoria (Duffy et
al. 2000); and

Kerivoula papuensis cdls very quietly and can only be detected when very close to the
microphone.

Investigators should be appropriatdy skilled and experienced in andydng ba cals,
paticulaly in the locd area It is essentid that the investigetor underteking cal andyss have
access to a library of reference cdls relevant to the region being surveyed, given the presence
of within-species regiona variation. Search phase cdls are most diagnogstic and attack or
feeding cdls should not be andysed (Reinhold et al. 2001). In any sample of cdls, a large
number are likely to be unusable for analyss. For example, the andysis of 298 reference cdls
collected in NSW reveded tha only 63% of dl cdls were of aufficient qudity to identify
some characteristic parameters (Pennay 2000). Further, Duffy et al. (2000) found that only
37% of reference cals collected were adequatdly diagnogtic to be included in a key. It is
important that identification to species leve not be made if the call isin any way ambiguous.

The Key to the Calls of the Bats of south-east Queensland and north-east New South Wales is
avalable from QDNR (Reinhold et al. 2001). Sample reference cdls from different regions
within NSW ae avalable on the DEC web page
(http:/Avww.nationa parks.nsw.gov.au/npws.nsf/content/batcals) and accompany Bat calls of
New South Wales: Region based guide to the echolocation calls of Microchiropteran bats
(Pennay et al. 2004). The Key and Guides were based on reference cdls collected using the
Anaba™ system (Titley Electronics Pty Ltd), however there are other echolocation systems
avalable (eg. Ultra Sound Advice, Petterson Electronik). Both the Key and Guides are an
atempt to improve the objectivity and condgstency of the identification of bats from ther
cdls.

To assg with identification, some investigators have developed an dectronic cal key through
which cdls can be anadysed (Prevett pers. comm. 2002). It is important to note that such keys
are regiondly specific and cannot be transferred between regions. However, they are a hdpful
resource particularly when andysing large numbers of cdls.

Investigators should record the anadlyss of cdls in a table detalling those species that are
definite identifications, probable and possble (with the full lig of species that are probable
and possble). Invedtigators should sate the number of cdls on which their identification was
based and the percentage of cdls that were discarded. Investigators should dso include in
ther report an example of a cdl for which they have made an identification to enable
verification. Investigators should note that where echolocation andyss indicaes the
possihility of athreatened species, that species should be assumed to be present.
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a3  Trapping

Severd threatened bat species are difficult to record with ultrasonic detectors, especidly
gleaning species that have low intengty cdls, such as Kerivoula papuensis, and Nyctophilus
gpecies which cannot be identified to species levd by cdl done. Therefore, direct capture
methods must be used to identify these species (Richards pers. comm. 2001). Churchill (1998)
and Heman and Churchill (1986) provide details of methods for trgpping bats. Commonly
used trapping methods involve harp, mist and tripline traps.

Harp or bat traps (Tidemann and Woodside 1978; Tidemann and Loughland 1993) are suited
to areas where there are regtricted flyways aong tracks, in forests or over water. However, the
use of hap trgps amongst vegetation outsde flyways is recommended as an additiond
measure to capture bats that prefer cluttered habitats (Ellis pers. comm. 2002). Curtains of
plastic or fabric can be erected surrounding the traps to direct bats into the trap, and a curtain
below the trgp is recommended. Refer to section 5.3.6(ii)(c) for information reating to the
checking of harp traps.

In generd, bat activity levels ae much higher over water than within and over forest, and
water bodies should be targeted wherever they occur. Trip lines can be used to caich bats
where water is too deep to access mist nets (Churchill 1998) and are particulaly ussful in
very open aeas where there are no obvious flyways. This method involves sringing fishing
wire in a criss-cross pattern over a dam. The line flips bats into the water as they fly down to
drink. Bats then swim to the edge (often away from any light source, such as a torch or the
moon (Ford pers. comm. 2002)) and can be picked up a the edge of the water. A dip net is
often useful for this task. Investigators must watch the water surface a dl times and retrieve
those bats unable to exit the water of their own accord. Triplining should be avoided when
female bats are pregnant or carrying young.

Mist nets should be used in addition to harp traps as they may trap different species of bats in
the same locdity (Churchill 1998). Mig nets must be monitored continuoudy while in
operation to remove any animas caught, in accordance with animad care and ethics
requirements that can be obtained from the Animd Waefare Unit of NSW Agriculture or a
http://www.agric.nsw.gov.au.

An appropriate licence is required to undertake mist netting due to the increased chance of
injury to bats. Mig nets are not suitable in areas of very high bat activity due to the large
number of animas caught and the potentid for stress and injury as they become entangled in
the net.

Voucher Specimens

Given the taxonomic uncertainty surrounding a number of ba species, the collection of
voucher gSpecimens is important for any <Species where identification is uncertan.
Furthermore, DNA samples are vitd for taxonomic work and can be collected from live
animas by collecting a samdl amount of blood or a wing punch, or from vouchered animds by
removing the liver or kidney (Reardon pers. comm. 2002). Samples of DNA must be
preserved in 70% ethanol or liquid nitrogen. Voucher specimens and DNA samples must be
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deposited with the Audtrdian Museum. Only agppropriately licensed invedtigators may take
voucher specimens.

b Effort

The location of traps and ultrasonic recorders within the dratification unit (see section 5.1)
should be in the areas of grestest potentia activity. For example, echolocation cal recorders
and traps could be set up in the vicinity of roost Stes or near watering points (eg dams, small
pools in dreams, water tanks or irrigation channds or across a stream or gully) which are
often areas of high bat activity. Many species ds0 use regular flyways, such as tracks or
riparian corridors, which may be located by observation or ultrasonic detection.

Bats are mogt active from October to March and sampling should be undertaken during this
period (Lumsden and Bennett 1995). In other months, some bats may be active, particularly in
northern NSW, however the probability of recording al the species that are present is
reduced. The prevaling conditions should be teken into account when planning
microchiropteran bat surveys, cold temperatures, strong wind, heavy rain and full moons
should be avoided when undertaking bat surveys (Law et al. 1998).

A recent study (Richards 2001a) has shown that the rate of species detection is such that three
hours of recording immediatdy after dusk is reguired to identify 90% of species present.
Further, the average time taken to detect threatened species using echolocation recording was
94 minutes, with some threatened species only detected after three hours of recording
(Richards 20018). A study by Duffy et al. (2000) in south-eastern Audtrdia found thet it took
gx hours of echolocation cdl recording to identify 75-90% of the species present. After an
hour of recording following sunset, less than 50% of al species recorded during the entire
night were detected (Duffy et al. 2000). Additiona species were detected on the second night
of echolocation surveys (Duffy et al. 2000).

Severd species experience additiond activity pesks during the night. Some species could be
active laer in the evening (eg. Taylor and O'Neill 1988; Law et al. 1998), perhaps due to
commuting times from roogt sStes, and woud not be detected earlier in the evening. The
identification of these species can be improved by usng sound-activated recording devices
that have the potentid to record al night unless the tape is filled earlier by high levels of bat
activity, or by sounds from other sources such as insects. For example, continued sampling
usng a deay switch may increese the chance of detecting threatened species such as
Saccolaimus flaviventris, Miniopterus schreibersii and Chalinolobus picatus (Richards
2001b). Echolocetion cdl detection should be conducted for a minimum of four hours
however recording for the entire night is recommended. Where cdl recording is not
conducted for the entire night, it must be recognised that the full complement of species will
not have been detected.

Reaults of trgpping studies in south-eastern Audrdia indicate that trgpping done is unlikely to
record the full complement of microchiropteran bat species present (Parnaby 1999; Duffy et
al. 2000). Parnaby (1999) concluded that the ngority of bats trapped comprise only a small
number of species present. This is supported by Duffy et al. (2000) who found that, in south-
eastern Audrdia, between one and three species comprised over 50% of al animas trapped.
In one region studied, 74% of dl animals trapped comprised three species, with the additiona
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12 gpecies cgptured in that region accounting for the remaning 26% of captures. The
likelihood of identifying the magority of species present will be improved by incressng the
number of trgp dtes per night, enabling grester coverage of the drdificaion unit. Increasing
the number of nights & each dte may not necessrily increase the number of individuds
trapped however may increase the species richness of captures (Duffy et al. 2000).

Because some bas may cary the potentidly fatd lyssavirus, only appropriately vaccinated
persons should handle bats and gloves should be worn to avoid being bitten.

Vii M egachir opteran Species (Flying-foxes, Fruit Bats)

The presence of megachiropteran bats is Subdantidly esser to determine than
microchiropteran bats, given ther sze and audibly detectible vocdisations. However, due to
their generdly high mohility and nomadic habits, determining the importance of an aea for
megachiropteran bats may be more difficult.

Spatlight searches combined with listening for audible calls and movements in trees should be
undertaken for flying-foxes, focussng on fruiting or flowering trees and known roost Stes or
camnps. Mig netting is the only suitable technique for the capture of the Common Blossom
Bat and is ds0 a suitable technique for the Eastern Tube-nosed Bat (Richards 2001b). The
latter species dso has a didinctive, clearly audible cdl, which provides an indicaion of its
presence. Mist nets shoud be set near flowering food resources, preferably on moonless
nights (Law pers. comm. 2001).

Grey-headed and Black Hying-foxes exhibit campste fiddity and many of the regular camps
in NSW are well known. Camps can be single-species or mixed-species and in northern NSW
Grey-headed and Black Hying-foxes commonly roost together (Eby 1995). The compostion
and numbers of animds can fluctuate dramaticaly and rapidly over a period of days or even
overnight. Camps are often located in vadleys and beside water, including in rainforest and
wet sclerophyll forest, in mangroves, Casuarinas and in Peperbark swamps (Eby 1995).
Camps may be used continuoudy, annudly or intermittently, in response to the flowering or
fruiting of food resources. If a camp is not occupied at the time of survey it may ill be a very
important roost dte a another time, enabling animas to access an infrequently available food
source. A mapping project of Grey-headed and Black Fying-fox camps in NSW has been
completed and data on camps is available from the DEC Biodiversty Management Unit.

The andyss of foraging resources avalable in the study aea is adso an important
condderation. Hying-foxes are important pollinators and seed dispersers and feed on the
pollen and fruits of a range of native and introduced plants, including species used in
horticulture and landscaping. In NSW, the primary food resource is the flowers of eucdypts,
meldeucas and banksas, however, it is recognised that flying-foxes in NSW feed
preferentialy on the pollen of native eucdypts (Eby 1995). A comprehensve ligt of preferred
food species is provided by Eby (1995). The species on which flying-foxes rely for food have
irregular patterns of flowering (Eby 2000) and the animds migrate in response to the
availability of food. Therefore, while the presence of flowering and fruiting trees can indicate
the importance of the gte for flying-foxes, the potentiad food resource of a study area must be
asessed as it may contribute to the feeding resource of these species a some times of the
year, in some years.
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Because some bas may cary the potentidly fatd lyssavirus, only appropriately vaccinated

persons should handle bats and gloves should be worn to avoid being bitten.

Table 5.9 Appropriate Survey Methods for Threatened Bat Species (Parnaby 1998).

Abbreviations for roosts are: H-tree hollows, S-subterranean and artificial roosts, V-vegetation.

Common name Scientific Name Roosts | Traps | Call Additional
Survey | Methods
Eastern Cave Bat Vespadelustroughtoni | S Search rocks,
overhangs and
caves/mines
Inland Forest Bat Vespadelus baverstocki | H
Large Pied Bat Chalinolobus dwyeri S Search rocks,
overhangs and
caves/mines
Hoary Bat Chalinolobus H
nigrogriseus
Little Pied Bat Chalinolobuspicatus | H
Greater Long-eared Bat Nyctophilus H Harp traps within
timoriensis vegetation
Northern Long-eared Nyctophilus bifax H/V
Bat
Greater Broad-nosed Bat | Scoteanax rueppellii H
Grest Falsistrelle Falsistrellus H
tasmaniensis
Large-footed Myotis Myotis adversus S/H Detector and
(also known as Myotis spotlight around
macr opus) water bodies,
trapping along
riparian flyways
Golden-tipped Bat Kerivoula papuensis H/V
Large Bentwing Bat Miniopterus S Search rocks,
schreibersii overhangs and
caves/mines
Little Bentwing Bat Miniopterus australis | S/H Search rocks,
overhangs and
caves/mines
Little Eastern Mastiff Mormopterus H

Bat

norfolkensis
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Common name Scientific Name Roosts Traps Call Additional
Survey Methods
Beccarii’s Mastiff Bat Mormopterus beccarii | H
Eastern Freetail-bat Mormopterus H
norfolkensis
Yellow-bellied Saccolaimus H Spotlight
Sheathtailed Bat flaviventris observations
Black Flying-fox Pteropus alecto \% Spotlight
observations,
roost surveys
Grey-headed Flying-fox | Pteropus \% Spotlight
poliocephalus observations,

roost surveys

Eastern Tube-nosed Bat | Nyctimene robinsoni \% Audible call
survey
Common Blossom Bat Syconycterisaustralis | V Mist nets
Eastern Horseshoe Bat Rhinolophus S/H Search rocks,
(Not listed on the NSW megaphyllus overhan_gs and
TSC Act at time of caves/mines
publication)
Little Red Flying-fox Pteropus scapulatus \Y Spotlight
observations,

(Not listed on the NSW
TSC Act at time of
publication)

roost surveys

* Note that the species for which call surveys are recommended are those whose calls are readily
identifiable. Call surveys may be conducted for additional microchiropteran bat species, however
potential limitations to positive identifications should be recognised.

Table 5.10 Suggested survey methods and effort for bats

Method Effort per 100 hectares (or portion | Survey period
thereof) of stratification unit targeting
preferred habitat

Harp trapping Four trap nights over two consecutive nights | October to March

(with one trap placed outside the flyways for
one night)

Ultrasonic call recording

Two sound activated recording devices
utilised for the entire night (a minimum of
four hours), starting at dusk for two nights

October to March

Mist netting

For targeted survey: one trap set for at least
two hours duration starting at dusk, for two
nights

October to March
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Tripline For targeted survey of water bodies: at least | October to March
two hours duration starting at dusk, for two
nights

Spotlighting and transect | For targeted survey near likely food resources: | All year
walking 2 x 1 hour spotlighting on two separate nights

Day habitat search Search for bat excreta at or near potential | All year
habitats

viii Invertebrates

Invertebrates occupy a wide range of habitats and exhibit enormous spatid and tempora
vaiability. It cannot be assumed that invertebrate associations will exhibit strong associations
with vegetation types or vertebrate assemblages (Ferrier and Watson 1997).

The need to sample invertebrate animas comprehensvely introduces subgtantid logitic
condraints as genera surveys often involve the use of severd techniques that target different
groups of insects, most of which need to be processed by experts a substantiad cost (Oliver
and Besttie 1993; 1996). The use of a range of techniques will give an estimate of the species
diversty however is unlikey to provide an exhaudive inventory, unless tempora and spatid
varidion in invertebrate digribution and abundance can be teken into account. A further
problem is that the sample units are not eedly defined and are difficult to replicate, with a
range of quantitative techniques introducing substantial systematic biases.

At present, it is generdly acceptable to target only threstened invertebrate species for
Asessments of Significances.  The DEC  threstened species  (Environmental  Impact
Assessment) profiles should be referred to for specific techniques for these species (where

completed).
535 Field survey considerations

i Western NSW and Other Semi-arid Areas

Vegetation sample Stes are often larger in western NSW in order to compensate for the
generdly grester dructural heterogenaity of vegetation (and hence to reduce the variance of
measurements taken from stes within the same stratum).

The higher maximum daily temperatures, greater aridity and generdly less dense and more
paichy vegetation are some factors which probably influence the observability of animds in
western NSW, and therefore aso the choice of survey methods. Information on effort required
to detect animds in western NSW is being gathered and andysed and will be available in
future editions of these guidelines. Some points to consder include:

Elliott trapping for smdl ground-dweling mammas often has lower success rates in
western NSW compared to more easterly areas. Fitfdl trapping with drift fences is often
the best way to detect smal ground-dwelling mammads in western NSW, however is more
time consuming to set up.
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Bat trapping may be less productive in sparse vegetation where there are few obvious
flyways in which to set harp traps. Triplining of dams may be a more successful survey
method.

Water sources (naturd and human-made) are known to srongly influence the distribution
of many species of mammals (particularly large mammals) and birds.

The most successful time of the day to search for reptiles will depend on the maximum
and minimum temperatures of the area in that season. In eastern aress, searches in the
hottest part of the day are often most successful. In the summer in western NSW where
summer maximum temperatures are much higher, many reptiles are inactive in the hottest
pat of the day, and those that are active move too quickly for easy identification. Hence,
active searches for reptiles in cooler parts of the day may be more successful than those in
the hottest part of the day.

Sear ches of randomly picked survey sites may yidd little or no observations of frogs, as
their observability is likey to be even more srongly linked with rainfdl and water bodies
than is the case in less arid areas. Surveys targeted at water bodies or at times of rain may
be required.

ii Rainforest and Other Dense Tall Vegetation Types

McDondd et al. (1990) suggested detailed methods that are appropriate for the survey of
ranforest vegetation.

Surveys of animds in ranforests are often condrained by the high densty of vegetation,
which reaults in reduced vighility and grester difficulty in traversng <udy dtes
Congderation should be given to the following changes to methods.

Small mammal traps are often placed at shorter distances from one another, such that
one trgp dation can ill be seen from the dations around it. Alternatively, points are
marked between trap dtations in order to guide field workers, which is likely to be a more
efficent use of time.

Bird surveys:

- Obsarving for a longer period a each dste may go some way to compensating for
shorter distances of vighility and the greater difficulty of traverang the site.

- Obsavations may rdy less heavily on visud identifications and more heavily on
identifying calls than would be the case in more open vegetation.

- Use cdl playback methods to target species of particular interest. Be aware that this
technique will bias the overdl survey results to the species being targeted, and tha if
used in conjunction with area search or point locdity methods, the combined results

should not be used as measures of species abundance.

Reptile and frog surveys. search for longer periods at each Ste in order to compensate
for the greater structurd diversity of the habitat.
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5.3.6 Handling/ethics

The legd requirements relating to anima ethics are covered in Chapter 3, Step 2 of these
guidelines. Invedigators should be aware of ther responghbilities detailled in this section.
Some practical consderations rdating to animd welfare while undertaking surveys, based on
the NSW Agriculture Guiddines, are given below.

i General

It is necessay to minimise noise when handling animds and minimise the time spent
handling animds to reduce dress. Animas should be reeased as soon as possible following
capture, a the capture ste. In some circumstances, the point of capture may not be suitable
for release and the immediate surrounds should be assessed to identify the safest release point.
If animas must be kept before release they should be kept in quiet, cool and well-ventilated
conditions. The NPW Act requires that animals be released at the point of capture.

ii Traps

Wet pitfdl traps should not be used for capture of vertebrates. If used for invertebrates, the
trgps should be managed to minimise inadvertent capture of vertebrates. Dry pitfall traps need
to be checked more than once each day because they capture a range of nocturnal and diurna
animds.

a Frogs and Reptiles

The Hygiene Protocol for the Control of Disease in Frogs (NPWS 2000) should be followed
when working on frogs or conducting fiddwork in wetlands or other freshwater
environmentss. A copy of the protocol can be found on the DEC webste
(www.environment.nsw.gov.au). This Protocol ams to prevent the spread of pathogens, such
as Chytrid fungus, which may be a cause of the gpparent decline of frogs (Berger et al. 1998;
1999). This Protocol covers on-gte hygiene issues including the deaning and disnfection of
footwear, equipment and vehicles, and the handling of frogsin the field.

The trampling or bresking of vegetation should be avoided and any habitat moved during
active searching should be replaced.

Frogs should be handled as little as possible to avoid removing skin secretions and should be
kept moist during identification and before release.

b Birds

Unnecessary close-range observation of feeding and breeding birds and overuse of mimicry
cdls should be avoided.
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c Mammals

When trapping mammas in cold or very hot wegther, insulating materid such as dry leaves
should be placed in and over metal-sided traps. Cage traps should be covered to reduce stress
to captured animals. All traps should be inspected and emptied at first light. Traps should be
closad or inspected during the day in warm wesether if there is evidence tha animas are being
caught during the day.

Paticular care should be taken when handling marsupids with advanced pouch young, as
females are prone to gecting young when under stress.

Since many bat species are very smdl with high metabolic raes, the time that they spend in
trgos must be minimised. Lactating femaes may aso need to return to feed young. Traps must
be cleared and closed within one hour of dawn, to alow released bats to find roosts before
light. The frequency with which harp traps should be checked during the night will depend on
the rate at which bats are captured. As a generd rule, traps should be checked approximately
two hours after dusk. Subsequent checks at 3-4 hour intervas may be necessary where the
rae of capture is paticularly high, or if re-captures are likedy. In aeas of very high bat
activity, such as a the entrance of caves or derdlict mines, traps should be attended constantly
and removed once activity (ie. fly-out) has finished. Traps hat have captured very few bats in
the two hours after dusk may not require any further checking until the find check before
dawn.

Care should be taken to ensure that bats do not become dehydrated or cold before release.
Harp traps should be checked regularly to avoid predation by larger species. Harp traps should
a0 be carefully checked to ensure dl bats have been removed prior to dismantling.

If it is necessxy to retain bats during the day they should be stored in a cool, dark, well-
ventilated environment and fed on sugar syrup or medy worms. If kept for more than one
day, only feed a night. The horseshoe bat and Queendand blossom bat are susceptible to
dehydration and should not be retained during the day. All held bats should be released a the
capture Site at dusk and no bats should be released during the day.

Bas captured usng the triplining technique will be wet. Following identification, a smdl
number of bats of the same species should be placed together in a cdico bag in a wdl-
ventilated place to enable them to dry and stay warm. Bats should be released a the point of
capture once warm and dry.

i Voucher Specimens

A voucher specimen should be taken and lodged with a museum to record the presence of a
goecies outsde its known range, if it is believed that an undescribed species has been
captured, or to confirm the identity of a species if identification is uncertain. Only licensd
investigators are to take voucher specimens. One vertebrate specimen should be taken initidly
and records kept on the date of capture, location (including eastings and northings), gender,
identification and the collector.
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The taking of voucher specimens is covered by the Audrdian Code of practice for the care
and use of animals (NHMRC 1997). It states that:
consultation must take place with the inditution before collection regarding techniques
and data collection;
proper documentation of specimens is essentid and data should be maintained with the
pecimens, and
voucher gpecimens should be lodged with a museum or other inditution thet can house
and curate them and make them available for further study.

All specimens must be humanely euthanased as per the conditions of the Animad Research
Authority issued for the survey and an identification tag must be attached to the specimen.
Collectors should be aware of the requirements relaing to anima care and ethics for
collecting specimens as described in Guideline 5, Guidelines for Collection of Voucher
Secimens avalable  from the Animd  Wedfae Unit, NSW  Agricdture
http:/AMww.agri c.nSw.gov.au.

In NSW, voucher specimens must be sent to:

Collection Manager (birdymammal s/herpetol ogy/insects - as relevant to the materia)
Audrdian Museum

6 College Street

Sydney NSW 2000.

The museum can provide advice on fixation techniques and data collection.

5.4 HEALTH AND SAFETY

All persons involved in fidld surveys should follow a hedth and safety procedure for
fiddwork, which covers issues such as persond safety, emergency procedures and emergency
contects. Fieldworkers should be trained in emergency procedures, including CPR, and should
cary appropriate firs aid kits. Communication is to be maintaned a al times between team
members and with externd contacts, particularly in remote locations. Prevaling conditions,
physca capabilities of team members, topography and road condition must be taken into
account, and driving whilst degp-deprived is to be avoided. When handling certain groups of
animals, the following additional precautions need to be taken.

541 Invertebrates

Insect bites may produce a severe dlergic reaction in some people leading, in extreme cases,
to anagphylactic shock. Measures should be taken to avoid insect bites and gppropriate first aid
kits should be caried. The venom of some ticks can serioudy affect some people and care
should be taken to remove and kill al ticks as soon as possible.

Venomous spiders such as Funnd Webs and Red-Backs may be captured in pit traps in some
locations in NSW. Fiedworkers should be aware of the dangers of such species and of the

appropriate emergency procedures should somebody be bitten.
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54.2 Frogs

The Hygiene Protocol for the Control of Disease in Frogs (NPWS 2000) should be followed
when working on frogs or conducting fiddwork in wetlands or other freshwater
environments.

Surveys conducted in rocky areas should not be conducted alone due to the risk of dipping on
rocks, which may result in severe injuries to limbs or the head. Such injuries could potentidly
result in drownings if assstance is not available.

5.4.3 Snakes

Experienced persons only should handle snakes. All fiddworkers should be aware of the
treatment for snakebite and carry appropriate pressure bandages in ther firg ad kits.
Protective footwear and clothing (eg. long pants, gators) should be worn during fieldwork.

544 Animal bites

Gloves should be worn when removing animas from traps. Frgt ad kits should be caried
into thefidd. All fidldworkers should have up-to-date tetanus vaccinations.

545 Scats and owl pellets

Scats and pelets may contain eggs of paradtes as wdl as bacteria and viruses. Eggs of
hydatid tapeworms (Echinococcus multilocularis), which can form lethd cysts in humans,
may be present in the scats of dingoes and dogs (including foxes). All scats and pellets should
be collected using disposable plastic gloves, placed in an envelope and sedled.

54.6 Bats

Microchiropteran bats and flying-foxes may cary the potentidly fad rabiesreated
lyssavirus. Therefore, dl persons handling bats should have the pre-exposure rabies vaccine
and gloves should be worn when handling al bats. Disturbance of soil and guano in ba roosts
and caves should be avoided due to the possible presence of spores of the fungus Histoplasma
capsulatum that can infect the lungs of humans

Caves, mines, old bridges and other structures that provide habitat for bats can be particularly
unstable and dangerous environments.

547 Plants

Native vegetation, including threatened biodiversty, is a risk from the Phytophthora root rot
fungus. ‘Dieback caused by the root rot Phytophthora cinnamomi’ is listed as a key
threatening process on the EPBC Act and the Depatment of Heritage and Environment
(formerly Environment Audrdia) has prepared a Threst Abatement Plan. It is dso liged as a
key threatening process under the TSC Act and a Threat Abatement Plan is in preparation.
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Phytophthora can be spread by human access and reference should be made to the Threat
Abatement Plan with regard to minimising the risk of transmission of this fungus.
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6 INTERPRETATION OF RESULTS

‘Threstened biodiversity’ means threatened species, populations or ecologicd communities,
or their habitats.

Once the results of the fidd surveys and literature review are obtained, it is necessary to
interpret these results with respect to the ams and objectives of the threatened biodiversity
asessment. To adequately interpret the data, it should be in a form that shows the pattern,
extent and types of animas and plants and their habitats for the whole of the study area, and
other important overlay features (eg. topography, geology, land use). This information can
then be manipulated and displayed in a form that establishes a comprehensve understanding
of the:
- threatened biodiversity known or considered likely to occur in the study ares;
the likely impacts of the proposa on threetened biodiversity;

aress of importance within the study area; and

managing impacts to minimise disturbance to threstened biodiversity.

6.1 ASSESSMENT OF SIGNIFICANCE

Details of how to undertake the Assessment of Significance are contained in the NPWS
Threatened Species Management Information Circular No. 2: Threatened Species Assessment
under the EP&A Act: The ‘8 Part Test’” of Sgnificance.

The Assessment of Significance was revised by the TSC Amendment Act, and new guiddines
for this assessment will be available when these amendments are proclaimed.

6.2 MANAGING IMPACTS

6.2.1 Importance

Managing impacts is a vitd component of any threatened biodiversty assessment and needs
to be consdered in great detal by dl three parties the proponent or agpplicant; the
investigator; and the decison-maker. In their assessment of the proposa, the decisionmaker
must carefully consder al proposed impact measures that mitigate, ameliorate, compensate or
monitor threatened biodiversty and will assess these as an integrd part of the proposd. In
their find assessment, these messures may subgtantidly influence the determination made.
The decisonmaker may include the amdioraive measures as conditions of consent or
gpprova, thereby making their implementation alegd requirement.

It is therefore, important when devisng these messures that the invedtigator and the
proponent or agpplicant work in collaboration to ensure that the proponent or applicant is
aware of the congraints that require incorporation into the design stage of the proposd. This
collaboration will dso serve to avoid the additiond expense associated with adjusting the
proposal.

November 2004 6-105
Working Draft Threatened Species Survey and Assessment Guidelines




It should be emphasised that measures that manage impacts are not sufficient reasons for a
decisonrmaker to give consent or concurrence to a proposa. All other factors must be
considered.

Please note that in Stuations where the decison-maker refuses the proposa on the bass of an
expected dgnificant impact on threstened biodiversity, amdiorative measures may be devised
and the proposa re-submitted, however a new Assessment of Sgnificance must be
undertaken addressing the amended proposal.

6.2.2 Examples of measures

Table 6.1 ligs examples of measures that may be adopted by a proposal to minimise impacts
to threatened biodiversty; these include protecting and avoiding sgnificant aress. When
devisng a proposa’s own measures, it is important to remember that they will need to be
gpecific to the threatened biodiveraty known or likdy to occur in the study area and to the
type and scope of the proposal.

Trandocation of animds is not an agppropriate amdiordive measure in dmogt Al
crcumgances. The DEC, through various licenang provisons, is the primary regulator of the
trandocation of animas in NSW. It is DEC policy that trandocation should not be used as a
subdtitute for the protection of high quality naturd aress. Also, that the conservation of wild
populations in situ and the methods, risks and consequences associated with a proposal need
to be thoroughly assessed before any trandocation is undertaken. The NPWS (now the DEC)
has prepared a “Policy for the Translocation of Threatened Fauna in NSW to guide the
planning and implementation of trandocation programs for threatened animads in NSW, and is
avallable from the Biodiversty Management Unit on request.

Further, it is the DEC policy that where the remova of threastened anima habitat is proposed
in the course of carying out a proposal, and where the concurrence or consultation of the
Director-Generad of the DEC is required under the EP&A Act, the emergency trandfer of
threatened animalswill not be consdered as an dternative to in situ conservation.

Smilaly the DEC does not condder the trandocation of plants as an acceptable measure of
amdioration. All plant trandocations should be undertaken in accordance with the Audrdian
Network for Plant Conservation Trand ocation Guiddines.
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Table 6.1 Examples of measures to manage impacts

Category

Examples

Protection and avoidance

Relocating or changing the design of the proposal
Restricting access of construction crew and machinery
Implementing stringent sediment and erosion control measures

Creating buffer areas between a significant area and the footprint of the
proposal

Enhancement

Bush regeneration activities
Replacing animal habitats such as tree hollows and rocky outcrops

The use of underpasses/overpasses in order to allow passage of native
animal s between natural areas

Compensation

Land acquisition

Construction of artificial replicas of important habitat features (eg.
artificial nesting sitesfor birds, frog-friendly ponds)

Management

Weed and feral animal control programs
Bushfire management
Ongoing monitoring programs

Restricting livestock, domestic pets and humansto certain areas
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/7  GLOSSARY

The Glossary defines terms that are used in this document. The definitions quoted from the
NSW TSC Act, NV Act and the EP& A Act are indicated.

Activity Means.
a) theerection of abuilding;
b) the carrying out of awork in, on, over or under land;
c) theuseof land or of abuilding or work;
d) the subdivison of land,

€ awy act, mater or thing prescribed in an environmental planning
ingrument under 26 of the EP& A Act as an activity;

but does not include any act, mater or thing for which deveopment
consent under Part 4 is required or has been obtained or is prohibited
under an environmenta planning insdrument (EP&A Act).

AEC Anima Ethics Committees control anima research. Their role is to
(dso known as advise, monitor, discipline and control anima reseerch and approve
ACEC) animal supply for ressarch. They mugt adso ensure that al research

conducted in ther inditution, or by the independent researchers they
supervise, complies with the NSW Animal Research Act 1985 and the
Australian Code of Practice for the Care and Use of Animals for
Scientific Purposes.

AMG Australian Map Grid coordinates.

Animd Means any anima, whether vertebrate or invertebrate, and at whatever
dage of development, but does not include fish within the meaning of the
FM Act other than amphibians or aguatic or amphibious mammas or
aquatic or amphibious reptiles (TSC Act).

ARA Audrdian Research Authority. This is a requirement for every person
undertaking animal research under the NSW Animal Research Act 1985.
The authorities are issued by dther an accredited research establishment
or by the Director-Generd of NSW Agriculture.

Biodiveraty The biologicd diverdgty of life is commonly regarded as being made up
of the following three components.
Gendtic diversty — the variety of genes (or units of heredity) in any
populetion;
Species diversty — the variety of species, and
Ecosystem diversity — the variety of communities or ecosystems.
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Under the Native Vegetation Act 2003 (yet to be enacted, as of March
2004) clearing native vegetation means any one or more of the
fallowing:

(@ cutting down, fdling, thinning, logging or removing native
vegetation,
(b) killing, destroying, poisoning, ringbarking, uprooting or
burning native vegetation.

In relation to a development gpplication means.

a) the councdil having the function to determine the application; or

b) the Miniger, public authority (other than a council) or Director-
Gengd of DIPNR where gpecified in an environmenta planning
ingrument (EP&A Act).

The protection, maintenance, management, sudtainable use, restoration
and enhancement of the natural environment (NPWS 1997a-d).

Congsts of those areas gazetted as Nationa Parks, Nature Reserves and
State Conservation Areas under the NPW Act, and those aress
desgnated as Plant Reserves under the Forestry Act 1916 (NPWS
1996a).

Habitat declared to be critica habitat under Part 3 of the TSC Act.

For the purposes of the TSC Act and other Acts amended by the TSC
Act, critical habitat is the whole or any part or parts of an area or areas of
land comprisng the habitat of an endangered species, an endangered
population or an endangered ecologica community that is critical to the
survival of the species, population or ecological community (TSC Act).

Diameter of atree at breast height.

A Miniger or public authority:

a) by or on whose behaf an activity isto be carried out; or

b) whose approva is required in order to enable the activity to be
carried out (EP&A Act).

In reltion to land:

a) theerection of abuilding on that land,

b) the carrying out of awork in, on, over or under land,

c) theuseof land or of abuilding or work on that land; and

d) thesubdivison of that land;

but does not include any development of a class or description prescribed

by the EP& A Act for the purpose of this definition (EP&A Act).

An gpplication for consent under Divison 1 of Pat 4 of the EP&A Act,
to carry out development (EP& A Act).
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An assemblage of species occupying a particular area.

An ecological community specified in Pat 3 of Schedule 1 of the TSC
Act (TSC Act).

A population specified in Pat 2 of Schedule 1 of the TSC Act (TSC
Act).

A species specified in Part 1 of Schedule 1 of the TSC Act (TSC Act).

Any plant that is not native to the locd area that has invaded the native
vegetation (DLWC 1999a-c).

An area or areas occupied, or periodicaly or occasondly occupied by a
Species, population or ecologicd community and includes any biotic or
abiotic components.

To ham an animd (including an anima of a threstened pecies,
population or ecologicd community) includes hunt, shoot, poison, ne,
snare, spear, pursue, capture, trap, injure or kill, but does not include
harm by changing the habitat of an animd (which is damage of habitat)
(NPW Act 1974).

A tree where the base, trunk or limbs contain hollows, holes and cavities
that have formed as a result of decay, injury or other damage. Such
hollons may not be visble from the ground, however may be apparent
from the presence of deformities such as burls, protuberances or broken
limbs, or where it is gpparent the head of the tree has been lost or broken
off (NPWS 1999).

Isolated trees are individud or scattered smdl clumps of trees (1-5) that
occur in a highly modified landscape (eg. in a wheat paddock), where
there are no understorey plants and the groundcover typicaly comprises
non-native species. As an indication, these trees or dumps are generdly
spaced in excess of 100 metres apart or greater (DLWC 1999a,b).

A threatening process specified in Schedule 3 of the TSC Act
Thresatening process is defined as a process that threatens, or may have
the capability to threaten, the survival or evolutionary development of
species, populations or ecologica communities (TSC Act).

Taken to be ared chance or possibility (NPWS 19964).

The sequence of events from the origin as a zygote, to the death of an
individua (NPWS 19964).

" Denotes that these terms have been referred to in anumber of Land and Environment Court cases.
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its The find or furthest boundary or point tha a plant or anima species

continues to extends to, in relation to the known geographica extent of
distribution of that species (NPWS 1996a).

The population that occurs within the study area, unless the existence of
contiguous or proxima occupied hebitaa and the movement of
individuals or exchange of genetic materia across the boundary can be
demonstrated (NPWS 1996a).

Any of the following types of indigenous vegetation: trees, understorey
plants, groundcover and plants occurring in awetland (DLWC 1999a,b).

Includes but is not limited to, a structure built by birds, or a tree hollow,
or a site on the gound or in a cave used by birds for the purposes of the
incubation and/or rearing of young. A nest dso includes a ste where the
actud nest can not be seen or found, however there is clear evidence of
breeding nearby and it is considered likely that a rest occurs nearby (ie.
within 50 metres) (NPWS 1999).

To pick a native plant (including a threastened species, population or
ecologicd community) means to gather, pluck, cut, pull up, desroy,
poison, take, dig up, remove or injure the plant or any @t of the plant
(NPW Act 1974).

Means any plant-life that is indigenous to NSW, whether vascular or
nonvascular and in any sage of biologica development, and includes
fungi and lichens but does not include marine vegetation within the
meaning of the FM Act.

A group of organiams, dl of the same species, occupying a paticular
area.

In reaion to an activity:

a) any person proposing to carry out the activity;

b) State Forests of NSW in respect to forestry activities authorised by
State Forests on land under the management of State Forests; or

c) Any deemining authority which the Miniger catifies in writing to
be the proponent of a particular activity or for which the regulaion
declares to be the proponent of an activity of the kind specified in the
regulation (EP&A Act).

Any resrve that fits the IUCN criteria with its function being
conservation. In NSW, this includes areas gazetted as Nationa Parks,
Nature Reserves and State Conservation Areas under the NPW Act, and
those areas designated as Plant Reserves under the Forestry Act 1916
(NPWS 1996b).

Those species defined as protected under the NPW Act. It includes dl
native animas, and dl native plants liged on Schedule 13 of the NPW
Act.
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Under the Threatened Species Conservation Act 1995 public authority
means any public or local authority congtituted by or under an Act, a
government department, a statutory body representing the Crown, or a
State owned corporation, and includes a person exercisgng any function

on behalf of the authority, department, body or corporation and any

person prescribed by the regulations to be a public authority

Where the record pertains to anima, includes an observation of a live or
dead individud of a species, or any pats of an individud, or a Sgn that
indicates the species presence. Where the record pertains to plant,
includes any pat of a plant including, but not limited to, roots, stems,
branches, leaves, fruits, seeds and flowers (NPWS 1999).

A plan prepared and approved under Part 4 of the TSC Act.

For the purposes of the provison in which it is used, a bioregion defined
in a naiond sysgem of bioregiondisaion that is determined (by the
Director-Genera by order published in the Gazette) to be appropriate for
those purposes. If the bioregion occurs partly within and partly outside
NSW, the region conssts only of such much of the bioregion as occurs
within NSW (TSC Act).

The Director-Generd of National Parks and Wildlife (now pat of the
DEC) determined, pursuant to 4 (1) of the TSC Act and 4 (6A) of the
EP&A Act, tha the nationd sysem of bioregiondisation identified in
the map entitled An Interim Biogeographic Regionalisation of Australia
and its accompanying report An Interim Biogeographic Regionalisation
of Australia (IBRA): A Framework for Setting Priorities in the National
Reserves System Cooperative Program Verson 4.0, published by the
Audralian Nature Conservation Agency on 31 March 1995, is
appropriate for the purposes of the provisons in which the term region is
used. Appendix J provides additiond information on bioregions.

A species is a risk of extinction if its numbers are reduced to such a
citicd levd, or its habitats have been so dradticdly reduced, that it is in
danger of becoming extinct (NPWS 1996a).

An area where rocks or exposed boulders cover more than 70% of any
0.1 hectare area (30 metres by 30 metres); and/or areas with skeletal soils
(areas with shdlow soils where rocks are exposed), supporting heath or
scrub (sometimes with occasiona emergent trees) (NPWS 1999).
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Where the roost relates to a microchiropteran bat tree rood, it includes a
tree, stag or rocky crevice where there is clear evidence tha a
microchiropteran bat has roosted, such as an accumulation of bat excreta
or where amicrochiropteran bat has been seen flying into or out.

Where the roost relates to threatened owls, roost includes a site where an
owl has been obsaerved roogting (ie. shdtering or resting during the day);
and/or a site where there is clear evidence that an owl has roosted such as
where there are owl pellets, remains of prey or owl excreta (NPWS
1999).

A tree with recent V-notch incisons or other incisons made by a
Ydlow-bdlied Glider or Squirrd Glider. Recent incisons are less than
two years old and not closed (NPWS 1999).

The Scientific Committee constituted under Part 8 of the TSC Act.

A wtientific licence is required under the NPW Act to underteke an
action for scientific, educational or conservation purposes that is likely to
result in one of more of the following:

a) Ham to any protected fauna, or to an anima that is of, or is pat of, a
threstened species, an endangered population or an endangered
ecological community;

b) the picking of any protected native plant or of any plant that is of, or

is pat of, a threstened gpecies, an endangered population or an
endangered ecological community;

C) damageto criticd habitat; or

d) damage to a habitat of a threatened species, an endangered
population or an endangered ecologicadl community. These licences
are issued by the DEC.

Important, weighty or more than ordinary (NPWS 1996a).

Of an animd or plant, indudes any defined sub-species and taxon below
a sub-species and any recognisable variant of a sub-species or taxon.

A daement referred to in Divison 2 of Pat 5 of the TSC Act and
incdudes an environmental impact statement, prepared under the EP&A
Act, that contains a Species Impact Statement (TSC Act).

A species specified in Part 1 or 4 of Schedule 1 or in Schedule 2 of the
TSC Act (TSC Act).

A danding dead and dry tree greater than 30 centimetres DBH, and
greater than three metresin height (NPWS 1999).

" Denotes that these terms have been referred to in anumber of Land and Environment Court cases.
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The subject Ste and any additiond areas which are likely to be affected
by the proposal, ether directly or indirectly (NPWS 1996a).

The areato be directly affected by the proposd.
Plan prepared and approved under Part 5 of the TSC Act (TSC Act).

For the purpose of this document threatened biodiversty refers to
threatened species, populations or ecologicd communities, or ther
habitats.

A species specified in Schedule 1 Pat 1 (endangered species), Pat 4
(presumed extinct) and Schedule 2 (vulnerable species) of the TSC Act
(TSC Act).

Means a gspecies, population and ecologicd community identified in
either Schedule 1 or Schedule 2 of the TSC Act (TSC Act).

A process that threatens, or may have the capability to threaten, the
aurvival or evolutionary development of the species, population or
ecologica community (TSC Act).

A population that has the capacity to live, develop and reproduce under
norma conditions, unless the contrary can be conclusvely demonstrated
through analysis of records and references (NPWS 1996a).

A species specified in Schedule 2 of the TSC Act (TSC Act).
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APPENDIX A GUIDELINES REVIEWED

Guideline Name

Prepared By

A Framework for Public Environmental Reporting, An Australian
Approach

SMEC and Australian Industry Group
for Environment Australia (2000)

Animal Research Authority Guidelines 1, 5, 6, 7 and 10 and
Factsheet 1

NSW Agriculture (1994, 1996, 1998,
1999, 2000a, 2000b)

Assessment of Terrestrial Ecosystems, Draft 4, EIS Manual

DUAP (1997)

Assessment of Aquatic Ecology in EIA - DUAP

Lincoln Smith (1998)

Australian Code of Practice for the care and use of animalsfor
scientific purposes. 6 Edition

NHMRC (1997)

Biodiversity Planning Guide for Local Government

Fallding et al. (2001)

Bush Fire Risk Management Plans and Guiddines

NSW Bush Fire Coordinating
Committee (1998, 1999)

Community Biodiversity Survey Manual Carlton (1998)
Conservation Value Assessment Guidelines (Site specific). NPWS (1997¢)
Environmental Assessment Guidelines- Floraand Fauna NPWS Western Zone (1998)

Flora and Fauna Guidelines for Development — Wyong Shire
Council

Wyong Shire Council (1999)

Floraand Fauna Survey Guidelines- Lake Macquarie City
Council

Forest Fauna Surveys, EcoPro P/L, Fly
By Night Bat Surveys P/L (1997)

General Guiddlines for Impact Assessment

NPWS (19983)

Guide to Native Vegetation Survey (Agricultural Region) using

South Australia Department of Housing

the Biological Survey of South Australia M ethodology and Urban Development (1997)
Guideline for the Preparation of Environmental Assessment DPWS Project Management Group
Reports, Edition 1 (2000)

Guidelines and Application Form for Clearing V egetation under DLWC (19993a)

theNVC Act

Guidelines for Assessment of Aquatic Ecology in EIA (Draft) DUAP (1998)

Guidelines for Clearing Fauna Habitat - RTA Sinclair Knight Merz (1999)

Guidelinesfor Koala Habitat Assessment

Australian K oala Foundation (1999)

Guidelines for Natural Heritage Conservation Assessment of NPWS (1997b)
Lands (Draft)

Guidelinesfor Protecting Urban Bushland and other Natural Areas | DUAP (19993)
(Draft)

Interim Procedures for Targeted and General Floraand Fauna DLWC (1999b)
Surveys and Reports under the Native Vegetation Conservation

Act 1997

Internal Guidelines— Threatened Species DUAP (2000b)
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Loca Greening Plans- a guide for vegetation and biodiversity
management

Greening Australia (1995)

Native Vegetation Handbook 1 - support package for regional DLWC (1998)
vegetation committees (Draft)

NSW Comprehensive Regional Assessments, V ertebrate Fauna NPWS (1997d)
Surveys 1996-1997 - Summer Survey Season Field Survey

Methods

SEPP 44 — Koala Habitat Protection, DUAP Circular B35 DUAP (1995)
Staff Guidelinesfor the assessment of clearing applications under DLWC (1997)

the NVC Act

Survey Design for Biodiversity: Bryophytes- Literature review
(Draft)

Author unknown

Terms of licence under the TSC Act, State Forests, Lower North NPWS (1999)
East. Appendix B
Terrestrial Floraand Fauna Survey Guidelines (Draft) DUAP (1999b)

Threatened Species Assessment Manual, Development Services
Division

Shoalhaven City Council (2000)

Threatened Species Conservation Act 1995 — Information Circular NPWS (1996b)
No.1

Threatened Species Management Information Circular No. 2: | NPWS (1996a)
Threatened Species Assessment under the EP& A Act: The ‘8 Part

Test’ of Significance

Threatened Species Management Information Circular No. 5: NPWS (1998b)
Species Impact Statements

Threatened Species Management Information Circular No. 6: NPWS (1998c)
Policy for Translocation of Threatened Faunain NSW

V egetation Mapping Guidelines for Reserve and Conservation NPWS (1997€)

Planning (Draft)
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APPENDIX B PARTICIPATING ORGANISATIONS

The guiddines were developed following extendve indudry consultation throughout NSW.
The following organisations participated in the consultation program conducted by SMEC
with the assistance of NPWS.

Actinotus Flora Consultants

Alan Stewart & Associates

Andrews.Neil

Arbec Garden and Parks Design

Armidde City Council

Arnhem Environmental Impact Assessors
Audtralasan Bat Society

Audrdian Nature PIL

Avifauna Studies

Bdlina Shire Council

Bankstown City Council

Bathurst City Coundil

Baulkham Hills Shire Coundil

Bega Vdley Council

BioDesgn

Bioss Research PIL

Biosphere Environmental Consultants Pty Ltd
Blue Mountains City Council

Blue Mountains Wilderness Trust
Bushcare

Byron Council

CampbdItown City Council

Centrd Coast Regiond Catchment Committee
Cod & Allied

Conacher & Travers

Cooma-Monaro Shire Council

CS RO Wildlife & Ecology

Cygnet Surveys and Consultancy
Department of Land and Water Conservation
Department of Urban Affairs and Planning
Ecologica Surveys and Management
Education & Environment Services Pty Ltd
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Environment ACT

Environmental Research & Information Consortium
ERM Audrdia

Eurobodala Shire Council

Evans Shire Council

Forest Fauna Surveys

Geoff Butler & Asociates

Geoff Cunningham Naturd Resource Consultants P/L
GeoLINK Group

Gresater Taree City Council

Greenloaning Biodudies Pty Ltd

Greg Ddy Environmenta Consultant

Greg Richards & Associates P/IL

Gunninah Environmental Consultants
Holroyd City Council

Hornsby Shire Council

Hunter Catchment Management Trust
Hunters Hill Council

James Warren & Associates

Kenddl & Kendal Ecologica Services PIL
Land & Environment Planning

Lane Cove Council

Lemington Cod Mines Pty Ltd

LesryK Environmental Consultants
Liverpool City Council

Loftus Bushcare

Macquarie University

Maitland City Council

Maosman Council

Mount King Ecologica Surveys

National Parks Association of NSW
Nature Conservation Council of NSW
North Coast Forestry and Environmenta Consultants
NSW Aborigind Land Council

NSW Agriculture

NSW Minerds Council

P & J Smith Ecological Consultants
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Parramatta City Council

Penrith City Council

Pittwater Council

Powercoa P/L

Rangott Minera Exploration P/IL
Robert Clifton Consulting

Roads and Traffic Authority NSW
Rurd Fire Service

RZM Pty Ltd

Shdlharbour City Council

Shire of Nambucca

State Forests of NSW
Strathfidd Municipa Council
Sutherland Shire Council

Sydney Water Corporation
Tdlaganda Shire Council

Terra Consulting (NSW) Pty Ltd
Threatened Species Network NSW
Tree Wise Men Audtrdia PIL
Ulan Cod MinesLtd

Ulmarra Coundil

Umwdt (Aug.) Pty Ltd
University of Wollongong

Urban Bushland Management Consultants P/L
Walgett Shire Council

Warringah Shire Council

WBM Oceanics Audrdia
Wellington Coundil
Wingecarribee Shire Council
Wirrimbirra Consultants
Wooallahra Council

Y ass Shire Council

Appendices November 2004
Working Draft Threatened Species Survey and Assessment Guidelines



APPENDIX C EXCERPT FROM EP&A ACT 1979
AND TSC ACT 1995.

SSA EP& A Act 1979 and s94 TSC Act 1995: Significant effect on threatened species,
populations or ecological communities, or their habitats

(@ in the case of a threatened species, whether the life cycle of the species is
likely to be disrupted such that a viable loca population of the species is likdy
to be placed at risk of extinction,

(b) in the case of an endangered population, whether the life cycle of the
species that condtitutes the endangered population is likely to be disrupted such
that the viability of the population is likely to be sgnificantly compromised,

(©) in relation to the regiona digtribution of the habitat of a threatened species,
population or ecologicd community, whether a dgnificant aea of known
habitat isto be modified or removed,

(d) whether an area of known habitat is likey to become isolated from
currently interconnecting or proximate areas of habitat for a threatened species,
population or ecological community,

(€) whether critica habitat will be affected,

() whether a threatened species, populaion or ecologicd community, or their
habitats, are adequately represented in conservation reserves (or other smilar
protected areas) in the region,

(9) whether the development or activity proposed is of a class of development or
activity that is recognised as a threatening process,

(h) whether any threatened species, population or ecologicd community is a the limit
of its known digtribution.
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APPENDIX D SECTION 110 OF THE TSC ACT -
SIS REQUIREMENTS

S110 of the TSC Act - Content of Species Impact Statements

1 A species impact statement must include a full description of the action proposed, including its
nature, extent, location, timing and layout and, to the fullest extent reasonably practicable, the
information referred to in this section.

2. A species impact statement must include the following information as to threatened species
and populations:

a) a genera description of the threatened species or populations known or likely to be
present in the area that is the subject of the action and in any area that is likely to be
affected by the action,

b) an assessment of which threatened species or populations known or likely to be present in
the area are likely to be affected by the action,

c) for each species or population likely to be affected, details of its local, regionad and State-
wide conservation status, the key threatening processes generally affecting it, its habitat
requirements and any recovery plan or threat abatement plan gpplying to it,

d) anestimate of theloca and regiona abundance of those species or populations,

€) a genera description of the threatened species or populations known or likely to be
present in the area that is the subject of the action and in any area that is likely to be
affected by the action, (same information as (a) above)

f) afull description of the type, location, size and condition of the habitat (including critical
habitat) of those species and populations and details of the distribution and condition of
smilar habitats in the region,

g) a full assessment of the likely effect of the action on those species and populations,
including if possible, the quantitative effect of loca populations in the cumulative effect in
the region,

h) adescription of any feasible aternatives to the action that are likely to be of lesser effect
and the reasons justifying the carrying out of the action in the manner proposed, having
regard to the biophysical, economic and socid considerations and the principles of
ecologically sustainable devel opment,

i) afull description and justification of the measures proposed to mitigate any adverse effect
of the action on the species and populations, including a compilation (in a single section of
the statement) of those measures,

J) alist d any approvals that must be obtained under any other Act or law before the action
may be lawfully carried out, including details of the conditions of any existing approvas
that are relevant to the species or population.

3. A species impact statement must include the following information as to ecologica
communities:

a) a generd description of the ecologicad community known or likely to be present in the
area that is the subject of the action and in any area that is likely to be affected by the
action,

b) for each ecologica community present, details of its local, regiond and State-wide
conservation status, the key threatening processes generaly affecting it, its habitat
requirements and any recovery plan or threat abatement plan applying to it,
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f)

g

a full description of the type, location, size and condition of the habitat (including critica
habitat) of the ecologicd community and details of the digtribution and condition of
smilar habitats in the region,

a full assessment of the likely effect of the action on the ecologica community, including
if possble, the quantitative effect of loca populations in the cumulative effect in the
region,

a description of any feasible alternatives to the action that are likely to be of lesser effect
and the reasons judtifying the carrying out of the action in the manner proposed, having
regard to the biophysical, economic and socid considerations and the principles of
ecologically sustainable development,

afull description and justification of the measures proposed to mitigate any adverse effect
of the action on the ecologica community, including a compilation (in a single section of
the statement) of those measures,

alist of any approvals that must be obtained under any other Act or law before the action
may be lawfully carried out, including details of the conditions of any existing approvas
that are relevant to the ecologica community.

4. A species impact statement must include details of the qualifications and experience in
threatened species conservation of the person preparing the statement and of any other person
who has conducted research or investigations relied on in preparing the statement;

5. The requirements of subsections (2) and (3) in relation to information concerning the State-
wide conservation status of any pecies or population, or any ecologica community, are taken
to be satisfied by the information in that regard supplied to the principal author of the Species
Impact Statement by the National Parks and Wildlife Service, which information that Service
is by this subsection authorised and required to provide.
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APPENDIX E KEY STAKEHOLDERS, CONTACT DETAILS AND DATA SOURCES

Agency or Organisation Relevant Administering Legislation Information available Web Addressor other form of
contact

Australian Heritage Commission Australian Heritage Commission Act 1975 Register of the National Estate http://www.ea.gov.au/heritage/inde

(Division of the Commonwealth (listings of natural sites) x.html

Department of the Environment and

Heritage)

Australian Museum Australian Museum database http://www.austmus.gov.au

Specimen library
Taxonomic experts

Birds Australia Atlas of Australian Birds http://www.birdsaustralia.com.au
Birdscountsin Australia

Species information (habitat,
distribution, ecology)

Bureau of Meteorology Meteorology Act 1955 Wesather data (rainfall, http://www.bom.gov.au/climate
temperature, wind)

Commonwealth Scientific Industrial Biodiversity research, including | http://www.csiro.au

Research Organisation (CSIRO) threatened species

Feral animal control research;
CSIRO publications on
biodiversity;

EUCLID — computer guide to
identifying eucalypts;
Interactive plant identification
tools
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Agency or Organisation

Administering L egislation

Information available

Web Addressor other form of
contact

Department of the Environment and
Heritage (formerly Environment
Australia)

Environment Protection Biodiversity
Conservation Act 1999

EPBC Act listings (Threatened
species, JAMBA and CAMBA,
Bonn convention).

Databases: Directory of
Important Wetlands, Eucalypt
Data Project, Species Mapper;
IBRA and EnviroMaps.

Biodiversity Publications

http://www.ea.gov.au

Environmental Consultants

Environmental Reports
Floraand Fauna Reports

Search DIPNR library database to
find relevant reports

Council

Local Government Act 1993
Local Environmental Plans

Zoning, land use and heritage
information

Flora and fauna consultant
reports

State of the Environment
Reports

Floraand faunaguidelines

http://www.dlg.nsw.gov.au/dlg/dlgh
ome/dlg_home.asp

National Heritage Trust

Funding for major natural
heritage programs including
wetlands, landcare and rivercare

http://nht.gov.au

Nature Conservation Council of NSW

Non-government environmental
information from arange of
sources

Code of Conduct for Ecological
Consultants

http://www.nccnsw.org.au
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Agency or Organisation

Administering L egislation

Information available

Web Address or other form of
contact

NSW Agriculture

Animal Research Act 1985
Animal Research Regulations 1985

Feral plant and animal information
Land use features
Animal Research Authority inquiries

http://www.agric.nsw.gov.au

NSW Department of Environment
and Conservation (formerly the
National Parksand Wildlife
Service)

National Parks and Wildlife Act 1974
Threatened Species Conservation Act 1995

DEC Wildlife Atlas Database

Threatened species and reserve
information

Recovery Plans and Threat
Abatement Plans

Biodiversity Research

http://www.national parks.nsw.gov.au

NSW Department of Infrastructure,
Planning and Natural Resources
(formerly the Department of Urban
Affairsand Planning)

Environmental Planning and Assessment
Act 1979

Heritage Act 1977
Sate Environmental Planning Policies
Regional Environmental Planning Policies

EIS Guidelines (DUAP, 1996)

Library resources— Floraand Fauna
Reports, Regional studies.

http://www.duap.nsw.gov.au/index1.
html

NSW Department of Lands

Catchment Management Act 1989
Native Vegetation Conservation Act 1997
Regional Vegetation Management Plans

NSW Natural Resources Data
Directory (NRDD)

Aerial photographs and satellite
images,

Land tenure
capability;
Regional Vegetation
Management Plans

Maps, reports and GIS data on
vegetation, topographic features,
soil, geological and others

and land

http://www.dsnr.nsw.gov.au/index1.h
tml

http://www.nrims.nsw.gov.au
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Agency or Organisation

Administering L egislation

Information available

Web Addressor other form of
contact

Royal Botanic Gardens, Sydney (now
part of the DEC)

Royal Botanic Gardens
Database (online);

National herbarium;
Expert taxonomic information;

Botanical library and bookshop
(vegetation maps, flora
identification books, and
scientific journals);

http://www.rbgsyd.nsw.gov.au

State Forests of NSW

Flora and fauna records and
reports

http://www.forest.nsw.gov.au

Universities

Library resources
Research programs

Zoologica Parks Board, NSW

Native faunaresearch

Taronga Zoo, Sydney

Western Plains Zoo, Dubbo
http://www.zoo.nsw.gov.au/index.h
tm
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APPENDIX F PRO-FORMAS

List of Pro-formas
1. Tablel: Summary of the Proposed Development or Activity;

2. Table 2: Identifying potentia effects of the proposal on threatened species, populations or
ecologica communities, or their habitats.

3. Fied Survey Pro-formas - to be provided when completed.
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Tablel Summary of the proposed development or activity

Description of the proposed development or activity

The location of the proposa and any additiona areas which are likely to be affected by the
proposa, delineated on a map showing the proposal in both aloca and regiona (ie. based on
the regionsillusrated in Appendix D) context
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Table2 Identifying potentia effects of the proposal on threatened species, populations
or ecological communities, or their habitats

Characteristics of the proposal Potential effects
(during construction and oper ation)

How is the proposd likdy to affect the life cycle of a
threatened species and/or population?

a) displaces or disturbs threatened species and/or
populations

disrupts the breeding cycle

b) disturbs the dormancy period

¢) disrupts roosting behaviour

d) changesforaging behaviour

e) affects migration and dispersa ability

f) disrupts pollination cycle;

g) disturbs seedbanks;

h) disrupts recruitment (ie. germination and establishment of
plants);

i) affects the interaction between threatened species and
other species in the community (eg. pollinators, host
species, mychorrizal associations); and

j) other matters .

How is the proposa likely to affect the habitat of a
threatened species, population or ecological community?

a) disturbs any permanent, semi-permanent or ephemera
water bodies;

b) degrades soil quality;

¢) clears or modifies native vegetation,

d) introduces weeds, vermin or feral species,

€) removes or disturbs key habitat features such as trees with
hollows, caves and rock crevices, foraging habitat;

f) affects natura revegetation and recolonisation of existing
species following disturbance; and

g) other matters .

" This should include an assessment as to whether the potential effects are likely to have an immediate or delayed
effects on threatened species, populations or ecological communities, or their habitats.
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APPENDIX G

REPORTING CHECKLIST

Element What it does Importance | Sufficiency of Report
n/a | low [ med | high
Licensing for all field workers Discloses the following information for all field workers Essential
associated with the survey:
DEC scientific licence;
Animal Research Licence number (NSW Agriculture); and
Animal Ethics Committee Approval.
Physical Profile of the study Describes the physical nature of the land and past disturbances | Essential
area that have affected it.
Regulatory profile of the study Describes the environmental planning instruments at the Essential
area federal, state and local level that apply to the biodiversity of the
region.
Map of the study area Displaysthe locality of the region, remnant vegetation present | Desirable
and extent of development.
Data sources Outlines al the data sources used to obtain background Essential
information and identify any limitations.
Survey design Outlinesthe field survey techniques used, timing of surveys, Essential
the amount of effort implemented.
Survey locations Identifies the location of survey sites and where photographs Essential
were taken. This information should be mapped.
Limitations and assumptions Recognises the limitations and shortcomings of the study and Essential

the assumptions used in interpreting the data.
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Element What it does Importance | Sufficiency of Report
n/a | low | med | high
Florainventory Listsall tree, shrub, ground cover and aquatic species, Desirable
including:
species which are protected or threatened at aregional,
state and/or federal level;
introduced species;
protected or threatened species which have specific
habitat requirements found within the study area.
V egetation community Describes the vegetation communities present in theregion by: | Desirable
description structure (in terms of scientifically accepted
classification system);
spatial distribution (ie. plant densities and patterning);
condition and integrity; and
likely original vegetation communities (pre- or at early
settlement).
The vegetation communities of the region should be mapped to
display the extent of each type.
Hydrology Describes the hydrology of the area and how thisrelatestothe | Desirable
dynamics of vegetation communities.
Faunainventory Listsal known and likely terrestrial and aquatic fauna species. Desirable

This should include:
species which are protected, threatened or listed under
any international agreements;
introduced species;
species known or likely to breed in the area; and
any species which have specific habitat requirements
found within the study area.
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Element What it does Importance | Sufficiency of Report
n/a | low | med | high
Fauna habitat description Describes the fauna habitat types present in the region and their | Desirable
importance as corridors, migratory routes or drought refuges.
Assessment of Significance Determines whether the proposal is likely to have a significant Essential
impact on threatened species, populations, ecological
communities, or their habitats.
Threatened species map Displays the location and extent of threatened species, Essential
populations, ecological communities and their habitat recorded
in the study area.
Management of impacts Outline all measures proposed to minimise impacts to Essential
threatened species detailing how, when and where they will be
implemented.
References Listsal references cited in the study. Essential
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APPENDIX H

DEC ATLAS OF NSW WILDLIFE SPREADSHEET

An electronic copy of the preadsheet is available at http://mww.nationaparks.nsw.gov.awimages/scientific licence datasheet.xls

The grey colour distinguishes those fields that must contain information from those in which the information is optional. It is preferred that all fields be

filled in but the ones marked in grey are essential. Codes are available in the Field Databook).

* |t is essential to indicate the type of Datum you are using. If using AMG, the Datum will be AGD. If using MGA, the Datum will be GDA or WGS84.

If unsure, please contact GIS.

** |_atitude/Longitude only needed if AMGs (Zone, Easting, Northing) not entered.
Numbers in each column indicate the maximum number of characters that should be entered in that field.

Number |[Type Species Code [Common Name|Scientific Name |First Date |Last Date |Number{Sex Estimate Code
Code
Sequential |Fauna (FA) or Flora |See Atlas Field Data Book (Appendix 1), or can be assigned by [Date of Last date if Count of |Sex, if known|Code to describe
number (FL) NPWS if unknown sighting more than 1 |individuals |(see Atlas |accuracy of count
(dd/mmlyyyy) [day Field Data (see Atlas Field Data
(dd/mmlyyyy) Book for Book for codes)
codes)
2 6/30 30 20 20 6 5 5
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Breeding Reliability Map Datum* GPS Zone |Easting |Northing|Latitude** |Longitude**
Code Code Number
Breeding, if Reliability of the 1:100 000 map |AGD66, AGD84,|GPS used? [Zone |Easting Northing
recorded (see sighting (normally  [sheet GDA94 or Yes or No
Atlas Field Data  |assigned by NPWS) WGSB84. Please
Book) eg 5 = standard specify.
100 5 12 2 6 7 15 15
Location Description LGA Name (if known)|Reserve Name|Altitude |Geology Vegetation Slope |Aspect
Code Code
Describe the location as precisely as possible|Local Government Area National Park or In metres, |Codes as listed in|Codes as listed in Degrees |Degrees
using place names and/or distance and State Forest name if |read from a |Atlas Field Data |Atlas Field Data (between 0| (between O
direction from a named point. applicable. topographic |Book Book and 90) and 360)
map
255 20 20 4 5 5 3 3
Observer Name Scientific Census Name |Observation Microhabitat |Height|Growth Collectio |Collectio |Specimen
Licence Number Type Type Habits n Code |[n Notes [Registration
Name details can be supplied If collected under If survey details For fauna only (codes|For fauna only For flora |For flora only For flora For flora Specify registration
here or at the top (if only 1 Scientific Licence recorded as listed in Atlas Field [(codes as listed in |only, (codes as listed infonly, only, number where
observer). If >1 observer please Data Book) Atlas Field Data  |height of |Atlas Field Data |observers |additional specimen registered
supply contact details for each Book) plantin |Book) personal details of at
observer metres. collection |collection museum/herbarium
code if
allocated

12 12 5 100 15 5 10 255 255
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Specimen Specimen Unique |State Forest Population |Notes
Registration  [Location Key Compartment |Status
Specify registration |Specify place of If assigned, |If relevant, specify  [Specify if part |Any additional notes
number where lodgement if observers |Compartment number |of Endangered
specimen registered|specimen lodged  |own unique Population, as
at with museum/ sighting listed on the
museum/herbarium |herbarium etc key TSC Act
255 255 30 4 5 255
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APPENDIX | BIODIVERSITY DATABASES

1.

The Atlas of NSW Wildlife is adminigtered by the DEC and contains native flora and
fauna records in NSW, both historical and current. Records are obtained from field
surveys conducted by the DEC and other organisations, specimens and records of
herbariums, private collections and museums, scientists, reports and journds, and the
genera public. To obtain data from this resource, contact the Data Exchange Officer at the
DEC and order higoricd flora and/or fauna records per 1:100,000 map sheet. The
Wildife Atlas is avalable a http://wildlifeatl as.nationa parks.nsw.gov.aw
wildlifestlaswetlas|sp

CANRI includes the NSW Natura Resources Atlas and Data Directory, as wdl as
webdtes tallored for coastd management, rivers, soils, environmenta reporting and
wildlife. It provides information on biodiversty, sdinity, Landcare, vegetaion landscape
management, and regiond planning. Website http://www.canri.nsw.gov.au

Audtralian Museum Fauna Database is Audrdids largest comprehendve voucher
gpoecimen collection. To obtain database records contact Audtrdian Museum Business
Savice's (AMBYS) generd office. Data is available for a fee, and records include location.
Voucher collections from most taxonomic groups are contained a the Sydney Museum
premises, and podgtive identifications can be made if specimens are preserved and sent O
AMBS with natification. Voucher collections are maintained for dl functiond groups
including aguatic and teredrid fauna (vertebrates and invertebrates). Webste
http://mwww.ambs.com.aL/contact/index.htm

Atlas of Audralian Birds is a database produced by Birds Audrdia. It contains records
of birds throughout Audrdia, including rare and threatened birds, which have been
recorded by volunteers. The method for searching the database can either be by a specified
area or incidental searches for individual species or groups. Maps of species digtributions
are dso available. Website www.birdsaustralia.com.au

NSW data is adminigered by the Royd Botanic Gardens and contains records of
botanica specimens, including rare and threatened plants throughout NSW. To order a
seach of an aea contact the Royd Botanic Gardens, Sydney. Webdte
http://Mmmww.rbgsyd.nsw.gov.au

PlantNet is a taxonomic database administered by the Royd Botanic Gardens, Sydney.
The database currently provides a comprehensve lising of indigenous plants, potentidly
dangerous weeds and information on rare and threstened plants in NSW. Each entry
includes the scientific name of the plant with common and misapplied name/s and a
digribution map. The database is being expanded to give diagnogtic and possbly
specimen records in the future. Website http:/plantnet.rbgsyd.gov.au

FaunaNET is the Audrdian Museum’'s Webste, which includes the Master Names Ligt
of NSW fauna (taxonomic database), has mapping capabilities usng GIS Software, and
contains interactive diagnostic keys (eg the Dung Beelles of NSW). Webste
http://www.faunanet.gov.au
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8 EPBC Act Database is an online database managed by the Depatment of the
Environment and Consarvation (formerly Environment Audrdia). The database contains
relevant information for the EPBC Adt, incduding dl of the current ligings for threstened
gpecies and ecological communities, migratory species, Ramsar dtes, world  heritage
aress, and nature conservation reserves. The database supplies records from predictive
modelling rather than actud records and can be found a Webste
http:/Amww.deh.gov.au/erin/index.html

9 Botanical Databases are a series of databases managed by the Centre for Plant
Biodiversty Research, the Audrdian Nationa Botanic Gardens, and the Commonwedth
Depatment of Environment and Heritage, induding the Audrdian Plant Name Index
datebase, Audrdias Virtud Herbarium, the Common Names of Audrdian Pants
database, and The Nationa Plant Photographic Index.

Website hitp://www.anbg.gov.aw/cpbr/databases/index.html

10 Other Department of the Environment and Heritage databases are avalable ontline
through the Depatment of the Environment and Heitage webste a
http:/Awww.deh.gov.av/erin/index.html . These may assg in both gaheing and
interpretation of biodiversty data Examples of other ontline databases include the
Audrdian Bird and Bat Banding Scheme.

11 Other Herbariums exig in vaious inditutions around NSW. Examples of regiond
herbariums include Canberra (Southern Coast Tabldands), Queendand Herbarium (North
Coagt), and the University of New England (North Tablelands/Coast).

12 Local Government Databases. To request information on a project by project bass
contact the local Council, eg. Lake Macquarie Council Wildlife Database.
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APPENDIX J IBRA REGIONS IN NSW

The following excerpts are taken from the former Nationd Parks and Wildlife Service (now

pat  of the  Depatment of Environment  and Conservation) website
(http:/Awww.national parks.nsw.gov.au/).

Bioregions are redively large land areas characterised by broad, landscape-scde naurd
features and environmental processes that influence the functions of entire ecosystems. They
capture the large-scale geophysica patterns across Audrdia. These patterns in the landscape
are linked to fauna and flora assemblages and processes a the ecosystem scale, thus providing
auseful means for smplifying and reporting on more complex patterns of biodiversty.

The mapping of the bioregions of Audrdia was undertaken by the Federd Government in
cooperation with State and Territory conservation agencies to provide a consstent and robust
framework for biodiversty assessment and planning. The result of this Audrdia-wide
mapping exercise was the production of the Interim Biogeographic Regiondisation of
Audrdia or IBRA (Thackway and Cresswell 1995), a system tha divides Audrdia into
bioregions on the bass of their dominant landscape-scale attributes. IBRA was developed as a
framework primarily to identify deficiencies in the Audrdian network of protected areas and
to st priorities for further enhancing the reserve system (Thackway and Cresswell 1995).

The term 'interim’ is retained in the IBRA title because the bioregions are periodicaly updated
a new or more reliable information comes to hand from a range of biologicd and
environmenta surveys.

Veson 51 of the Interim Biogeographic Regiondisation of Audrdia (Environment Audrdia
2000) is the most recent verson of the Audrdian bioregions, and can dso be viewed a
http:/Amww.deh.gov.au/parks/nrs/ibralindex.html
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