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NEW GOVERNMENT

Department of Planning
Contact Swali Sharma
Phone:  (02) 5228 6221
Fax (02) 5228 6355
Email:  swal.sharmadiplanning.nsw. goy.ag
Mr Vincent Joseph Our Ref. S08/00546

Regional Projects Coordinator
NSW Department of Commerce
PO Box 63 J

COFFS HARBOUR NSW 2450

Dear Mr Joseph

Director-General’'s Requirements — Bowraville Off River Storage and Associated Works,
Mambucca Local Government Area,

| refer to your request on behall of Nambucca Shire Council, for the Direclor-General's
requirements for the preparation of an Environmental Impact Statement in relation to the above
proposal. The Director-General requires the matters detailed below to be addressed as part of the
Environmental Impact Statement {EIS). Should the EIS not be exhibited within 2 years from the
date of issue of the Director-General's requirements, under clause 231 (e) of the Regulation, the
proponent is required to re-consult with the Director-General,

You have indicated that the proposal is permissible without development consent. As such, the
Department has issued these requirements under Part 5 of the Environmental Planning and
Assessment Act 1979, However, the EIS must clearly outline the statutory planning provisions that
apply to all components of the proposal.

Form of the Environmental Impact Statement

The Department advocates the preparation of concise, accessible and justified EISs, focussing on
the proposed activity, its likely environmental impacts and the mitigation of those impacts. All EISs
should be prepared to allow government agencies and the public to fully comprehend the
enviranmeantal implications of the proposed activity,

Mandatory issues

Clauses 229 — 231 of the Environmental Planning and Assessment Regulation 2000 (see
Attachment No 1) provide those issues that must be included In any Environmental impact
Statement. You should ensure that each of these issues is delailed fo the extent necessary and
relevant to the environmental impact assessment of the activity.

Description of the Proposal

The EIS must include a full description of the proposal including its operation, clearly identifying the
site, the proposed activity and the duration of construction and operation. The EIS shouid provide
details of the proposad expansion of the bore field along the Nambucca River and South Creek,
the off-river storage facility and the infrastructure and works associated with this proposal (access
roads, pumping stations, transfer pipelines, transport of material for the off-river storage
construction, need for any power supply upgrades, etc). All licences and approvals required by the
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oroject must also be outlined. The EIS must also include supporting maps/plans to clearly show the
various components of the proposal and their location.

Justification of the Proposal

The EiS must include a detailed justification of the proposal, and how it is associated with other
activities or development in the area. This should include a description of the existing water supply
system, its proposed augmentation and proposed storage volume including the effect on the
region's growth in response to increased water supply. Considerafion of allernative demand
management measuras and other allernatives so as to address waler demand should be included.

Environmental Planning Instruments and Strategic Planning Documents

The EIS must assess the proposal against the relevant provisions of the State Environmental
Flanning Policy {Infrastructure) 2007, Nambucca Local Environmental Plan 7985, parts 7, &, 9 and
10 of the Draft Mid North Coast Regionail Strategy (NSW DoP 2006) and Clauses 12 and 15 of the
Narth Coast Regional Environmental Flan.

Key Project Specific Issues

The EIS must assess the impacts on locsl residents, the Nambucca River, flora and fauna,
agricultural and forestry areas in the vicinity of the proposal and Aboriginal areas of significance.
The E1S must also assess potential land use conflicts with adjacent land uses.

The Department has identified that the following issues are likely to be of key significance to the
envirenmental planning and assessment of the proposed activity, These issues do not relieve the
Proponent from assessing any other key issues that it may identify during the preparation of the
EIS. The E1S must include for construction and operation of the activity, as appropriate, the
following matters and describe what measures would be implemented to avoid, minimise, mitigate,
offset, manage and/ar monitor these potential impacts:

Flora and Fauna

. Assessment of flora and fauna impacts including a detailed description land to be cleared for
the storage inundation area and any other proposed clearing of land, The assessment must
take into consideration impacts an any threatened species, populations, ecological
communities, any critical habitat, Impacts on any groundwater dependent ecosystems and the
establishment and dispersal of erwironmental weeds, This assessment shall justify the need
for any clearing of nafive vegelation and/or habitat features and should identify proposals for
any compensating habitat/biodiversity offsets.

Hydrology, Soil and Water

. Assessment of the impacts of the activity (both construction and operation} on surface water
and groundwater, including hydrology and geomorpholagy, water quality and gquantity.

. Detalls of land to be inundatad during a range of scenarios, including at normal full supply and
during flood periods.

. Details of impacts of proposed works on soil erosion and sedimentation, including mitigation
measures during construction through to permanent site stabilisation and any revegetation.

. Assessment of soil quality, in particular potential disturbance and subsequent managsmeni of
Acid Sulfate Soils (ASS) or Potential ASS during construction.

«  Assessment of impacts on waterways and weitlands.

Other

« Analysis of the construction impacts including: noise and vibration, general managemeant of
construction works: pofiution controls; any road closures and/for traffic diversions; potential gite
rehabilitation measures; and locations and design of any access tracks or roads.

. Details of the implications resulting from loss of forestry land,
Assessment of waste management, particularly the generation of solid and liquid wasles
during construction and operation, and how this waste would be reduced, reused, recycled or
disposed of, in accordance with the DECC guideline Assessment, Classification and
Management of Liguid and Non-liguid Wasle,



Consulitation

During the preparation of the EIS, you must consult with the NSW Department of Water and
Energy (DWE), Department of Environment and Climate Change (DECC), Department of Primary
Industriss (Fisheries), the Morthem Rivers Calchment Management Authority and the Local
Aboriginal Land Council. You must aiso consult with any other relevant local, Stste and
Commonweaalth government authorities, service providers, surrounding landowners/occupiers and
community groups, and address any issues they may raise in the EIS. Details of the consultations
carried out and issues raised must be included in the EIS.

The Commonwealth Environment Profection and Biodiversity Conservation Act 1999

if your proposal includes any actions that could have significant impact on matters of Mational
Environmental Significance, it will reguire an additional approval under the Commonwealth
Enviranmeant Protection and Biodiversity Conservation Act 1999 (EPBC Act). This approval would
be in addition to any approvals required under NSW legislation and it is your responsibility to
contact the Departmant of the Environment, Water, Heritage and the Arls to determine if an
approval under EPBC  Act is  required for your proposal (6274 1111 or
hitp:/heww. environment.gov.aul

Please note that the Commonweslth Government has accredited the NSW environmental
assessment procass for assessing impacts on matters of National Environmental Significance. As
a result, if it is determined that an approval is required under the EPBC Act, please contact the
Department immediately.

Further Information

Please contact Swati Sharma on (02) 9228 6221 or swati sharma@planning.nsw.oov.au should
you have any enquiries regarding the Director-General's Requirements for the EIS.

Yours sincere/l)__
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DEPARTMENT OF PLANNING

Attachment No. 1

STATUTORY REQUIREMENTS FOR THE PREPARATION AND EXHIBITION
OF AN ENVIRONMENTAL IMPACT STATEMENT UNDER PART 5 OF
THE ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979

In accordance with the Environmental Planning
aid Assesyment Aot 1979 (the Act), an
environmental impact statement (EIS) must meet
the following requirements.

Content of EIS

Pursuant to Schedule 2 and clause 230 of the
Emvironmental Planning and Assessment
Regulation 2000 (the Regulation}, an EIS must
include:

1. A summary of the environmental impact
statement.

2. A statement of the objectives of the
development or activity.

3. Ananalysis of any feasible alternatives to the
carrying out of the development or activity,
having regard to its objectives, including the
consequences of not carrying out the
development or activity,

4, Ananalysis of the development or activity,
including:

{a) a full description of the development or
activity, and

(b} a general description of the environment
likely to be affected by the development
or activity, together with a detailed
description of those aspects of the
environment that are likely to be
significantly affected, and

(¢} the likely impact on the environment of
the development or activity, and

(d} a full description of the measures
proposed (o mitigate any adverse effects
of the development or activity on the
environment and

{e) a list of any approvals that must be
obtained under any other Act or law
before the development or activity may
lawfully be carried out.

5. A compilation, (in a single section of the
environmental impact statement) of the
measures referred to in item 4(d).

6. (1)The reasons justifying the carrying out of
the development or activity in the manner
proposed, having regard to biophysical,
cconomic and social considerations, including

gl

the following principles of ecologically

sustainable development:

{a) the precauntionary principle, namely,
that if there are threats of serious or
irreversible environmental damage, lack
of full scientific certainty should not be
used as a reason for postponing measures
to prevent environmental degradation.

In the application of the precautionary
principle, public and private decisions
should be guided by:

(i) careful evaluation to avoid,
wherever possible, serious or
irreversible damage to the
environment, and

{11) an asscssment of the risk-
weighted consequences of various
options,

{b) inter-generational equity, namely, that
the present generation should ensure that
the health, diversity and productivity of
the environment is maintained or
enhanced for the benefit of future
Eenerations,

{c) conservation of biclogical diversity and
ecological integrity, namely, that
conservation of biological diversity and
ecological integrity should be a
fundamental consideration,

{d) improved valuation pricing and
incentive mechanisms, namely, that
envirommental factors should be included
in the valuation of assets and services,
such as:

(1) polluter pays, that is, those who
generate pollution and waste
should bear the cost of
containment, avoidance or
abatement,

(i) the users of goods and services
should pay prices based on the
full life cycle of costs of

Bridge 5t Office 23-33 Buidge 5t Sydney NSW 20000 GPO Box 39 Sydney NSW 2001 1
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providing poods and services,
including the use of natural
resources and assets and the
ultimate disposal of any waste,

(iii)  environmental goals, having been
established, should be pursued in
the most cost effective way, by
establishing incentive structures,
including market mechanisms,
that enable those best placed to
maximise benefits or minimise
costs to develop their own
solutions and responses to
envirenmental problems.

Note

The matters to be included in ittem {4){c} might
include such of the following as are relevant to the
development or activity:

(a) the likelihood of soil contamination arising
from the development or activity;

(b) the impact of the development or activity on
flora and fauna;

{c} the likelihood of air, noise or water pollution
arising from the development or activity,

{d} the impact of the development or activity on
the health of people in the neighbourhood of
the development or activity,

{e} any hazards arising from the development or
gctivity;

() the impact of the development or activity on
traffic in the neighbourhood of the
development or activity;

(g) the effect of the development or activity on
local climate;

{h) the social and economic impact of the
development or activity;

(i) the visual impact of the development or
activity on the scenic quality of land in the
neighbourhood of the development or
activity;

{j} the effect of the development or activity on
soil erosion and the silting up of rivers or
lakes;

k) the effect of the development or activity on
the cultural and heritage significance of the
land.

An environmental impact statement referred to in
Section 1121} of the Act shall be accompanied by
the information specified in clause 229 of the
Regulation.

The EIS must also take into account any matters
required by the Director-General pursuant to
clause 231 of the Regulation, which may be

Bridge St00ice 23-33 Bridge 5t Svdney N5W 2000 GPO Box 34 Syduey NSW 2004

included in the attached letier. A copy of the
Director-General’s requirements should be
included as an appendix to the EIS.

Attention is also drawn to clause 283 of the
Regulation regarding false or misleading
statements in EISs.

Nominated Determining Authority

Where there are a number of determining
authorities {as defined under Part 5 of the Act),
Section 1104 of the Act provides for the Minister
to make one of them the nominated determining
authority. This avoids duplication of certain
procedures and simplifies the exhibition of the
EIS.

It is recommended that you discuss with the other
determining authorities which one should become
the nominated determining authority and advise
the Department accordingly. Normally it is the
proponent agency that becomes the nominated
determining authority. The written agreements of
all other determining authorities must be
forwarded with the request to be made the
nominated determining authority.

[t should be noted that the onus is on the
proponent agency to identify all other potential
determining authorities.

Public Exhibition

When the EIS has been completed, four (4) copies
should be forwarded to the Director-General
{Attention: Director, Major Infrastructure
Assessment) pursuant to Section 112(2) of the
Act, together with details of the exhibition period
and public display locations.

This should eecur prior to public exhibition of the
EIS in order that simultaneous exhibition of the
EIS occurs in the offices of the Department and
determining authority as required by Seetion 113
of the Act and clause 235 of the Regulation.

It is requested that an electronic copy of the EIS
also be supplied. Procedures for public exhibition
of the EIS are set down in clanses 234 and 235 of
the Regulation,

MNote

Should the EIS not be exhibited within 2 years
from the date of issue of the Director-General’s
requirements, under clause 231 (e) of the
Regulation the proponent is required to re-consult
with the Director-General.
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Representations

Any representations made in response to public
exhibition of the EIS should, as soon as
practicable and not less than 21 days before
determining the activity, be forwarded to the
Director-General in accordance with Section
113(3) of the Act.

Seeking the Minister's Approval

If a Species Impact Statement (SIS) has been
prepared, the Proponent must have complied with
Sections 1128 andfor 1 12C of the Act

(i.e. concurrence and/or consultation
requirements) before seeking the Minister’'s

approval.

The Department’s Best Practice Guidelines
encourage proponents when seeking approval to
provide:

= a comprehensive report which addresses in
detail its consideration of issues raised in
representaliions;

o any proposed changes to the activity, and any
further measures (o mitigate impacts; and,

» all relevant technical information relating to
the proposed activity.

Bridae 5t Office 13-33 Bridpe 51 Sydney MSW 2000 GPO Box 39 Swdogy NSW 20010
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C IV A\ o#rervent MANAGEMENT AUTHORITY JOB No.
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QJEEED TO mma.o.?s Your Ref: 22/14133/12973
pi kLl Our Ref: INDB/ 1461

INTIAL DATE
P ———————
szﬂTﬂ e REF. No.
Shaun Loawer NAME!D INIT | DATE] ACTION
Senior Planner i =S
GHD Pty Lid '
PO Box 1340

Coffs Horbour NSW 2450

Dear Shaun
Bowraville Off-river Storage and Asociated Works- Reqguirements for EIS

Thank you for your letier of 22 October 2008 with the opportunity to comment on the
development of the EIS for this activity,

In considering such projects, The Northem Rivers Catchment Management Authority's
(NRCMA) primary concern is that natural resource condition is maintained or improved. This is
a large scale project, and has the capacity to significantly influence its surrounding
environment. The NECMA has the following comments in relation to the proposal.

Nalive Vegelation
NRCMA has the role of implementing advisory, assessment and approval aspects of the
Mative Vegetation Act [NV A) for clearing proposals.

Unless the vegetation being cleared is an EEC or in an over-cleared Mitchell Landscape, the
MV A cssessment process for the clearing of native vegetation usudlly requires assessment of
an existing patch of nafive vegetation to serve as an "offset” to be managed mainly for
conservation purposes. The vegetation being assessed as an offset must be of equal or
greater conservation status (based on extent of clearing of the forest ecosystems in question).
It is our experience in applying the NV A assessment tools on the Neorth Coast that the offset
area usually needs to be at 10x greater than he area being cleared (often 20x or more| to
achieve the object of the Act to "improve or maintain environmental outcomes”.

It is however understood that this proposal willbe considered under Part 5 of the EFA Act. In
this case, it is advised that 525 of the NV A provides legisiative exclusions where the NVA does
not apply. Specifically in this case excluded clearing consists of:

e s25(g)- any clearing that is, or is part of, an activity cared out by a determining
authority within the meaning of Part 5 of the EPA Act if the determining authority has
complied with that Part,

« s25(h})- any clearing that is, or is part of, an activity camied out in accordance with an
approval of a determining authority wthin the meaning of Part 5 of the EPA Act if the
determining authority has complied wth that Part,

If the Bowraville Off-River Storage proposal meets these criteria (or another sub-section of 525)
NVA approval may not be required. Howeve', the NECMA does recommend that the
proponents consider compensatory / offset areas consistent with the "improve or maintain”
principle.”

Riverine Management

It has been identified that the ground water source is highly connecied fo the Nambucca
River surface water system. The NRCMA recommend that the proposal fully quaniify the
threats to the groundwater system due 1o posible changes to the river system.
Recommendations emanating from the recent Geomerphic Assessment of Bowraville
Borefield need to be integrated into the overall proposal.

All Comespondence to the General Marager — PO Box 618 GRAFTON NSW 2460
Tel: 02 6642 062 - Fax; 02 6642 0840
Email; norlnem@:manm.gw.au Web site; www.northern.cma nsw.gov.au
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Dear Shaun

Bowraville Off-river Storage and Associated Works- Geomorphic Assessment of Bowraville
Borafield

The MRCMA has reviewed the report by Hydrdlex and offers the following comments,

« Support is given for the recormmendation to augment the pipeline crossing with the
construction of a bed control structure incomporating a fish ladder.

» Support is given to the generic designs provided for addressing the bank erosion, nick
point, low lying terace, causeway & culvert management options.

« A recommendation exists for the consiuction of one odditional bed control structure
downstream of the pipeline crossing. IF would be beneficial to see such structures
recommended for the reach upstream of the pipelineg crossing in addition. The study
reach has been subject to a history of geomorphic disturbance with planferm change
ond bed level adjustments, Bed contol structures provide stable points to
encourage channel recovery precesses, ond will glse help in maintenance of the
groundwater system,

= There is no mention of the maintenance of the existing lateral migration restaration site
lying between PE? & PB10. Work was undertaken In partnership with Councll,
Nambucca Valley Landcare, NRCMA % the landholder within the last two vears. This
site still provides a major potential threat. It is important that future management of
the site is Integrated into the management of the borefields.

s A formal londholder ogreement process needs fo be considered in the on-ground
implementation of any of the recommendailons of the study.

s The recommeandations of this study need to be converted into a more defailed River
Management Plan for the area incorporating post event monitoring and updafing.

If wou wish to discuss these issues further, pleass contact Peter Cerlis, Catchment Coordinator,
on 5653 0115,

Yours sinceraly

Pater Corlis
Catchment Coordinator

Al Comespondence to the General Marager - PO Box 618 GRAFTOMN NEW 2480
Tal: 02 6642 D622~ Fax 02 6842 D640
Email: northam@ema.nsw.gov.au  Wab site: www.northam.cma.nsw.gov.au
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Dear Mr Lawer

PART 5 EIS REQUIREMENTS - BOWRAVILLE OFF-RIVER STORAGE

Thank you for your letter of 22 October 2008 concerning the requirements for the Environmental
Impact Statement (EIS) for the Bowraville Off-River Storage and associated works.

The DECC has considered the details of th: proposal and has identified the information it
recommends be included in the EIS. We note that a number of residential dwellings are located
within close proximity to the proposed dam site These dwellings may be subject to unacceptable

impacts (particularly relating to dust & noise) if not appropriately managed.

We also note that “threatened fauna" and “key habitat” have been recorded on the proposed site.
The proponent must clearly demonstrate how they intend to manage these and all other issues to
ensure that there are no unacceptable impacts on the environment and nearby residences.

In addition, DECC notes the existence of sixteen (16) registered Aboriginal sites in the immediate
locality. These include the massacre sites, buiial sites, Aboriginal Reserves, modified trees and
isolated artefacts. We recommend the proponent consider any potential impacts on the traditional
Aboriginal custodians and any relationship that may exist between these sites and any Aboriginal
cultural values of the project area.

DECC's requirements are detailed in Attachmant 'A’". In summary, the DECC's key information
requirements for the proposal include an adequate assessment of:

a) Air quality impacts, particularly relating to dust management;

b) Moise impacts (assessment as per NSW Industrial Noise Policy);
¢) Soil & water management;

d) Flora and fauna;

e) Aboriginal cultural heritage; and

f) Estuary management.

The guidelines provided in Attachment A are designed for environmental impact assessment
documents and therefore their content is relevant to the EIS. They address DECC's
responsibilities relating to environmental management & pollution control, flora, fauna, cultural
heritage and threatened species, populations, ecological communities and their habitats. It should

The Department of Ervironment and Censamvation NSW is now known as
the Department of Environnent and Climate Changs NSW

PO Box 498, Grafton MSW 2460
NSW Government Offices,
49 Victoria Streel, Graflon NSW

Tel: (02) 6640 2500  Fax: (02) 6642 7743 Cepartment of Envi ' ation |
ABN 30 841 387 271 i,
W, gnvironmentnsw.gov.au : -




be noted that these are only guidelines and it is up to the proponent (and later the determining
authority after appropriate consultation) to determine the detail and comprehensiveness of the
surveys and level of assessment required to form legally defensible conclusions regarding the
impact of the proposal. The scale and intensity of the proposed development should dictate the
level of investigation. It is important that all conclisions are supported by adequate data.

The EIS should also assess the development in relation to the requirements of Section 5A of the
Environmental Planning and Assessment Act 1978, and determine whether a permit to disturb
Aboriginal objects under Part 6 587, or whether a licence lo destroy, deface or damage Aboriginal
objects may be required under Part 6 590, of the National Parks and Wildlife Act 1974.

Statutory Matters

To assist DECC in assessing the EIS it is requested that the EIS follow the format of Depariment
of Planning’s EIS guidelines and addresses DECC's specific EIS requirements as outlined in the
following attachments. If the necessary informetion is not adequately provided in the EIS then
delays in the development application process may occur.

If the proposed development is to extract greater than 30 000 tonnes per annum of material for
reuse on the site then the operation will be screduled under the Protection of the Environment
Operations Act (1997), and will therefore require an Environment Protection Licence to carry out a
scheduled activity. The applicant will need to mzke a separate application to DECC to obtain this
licence. General information on licence requirerrents can be obtained from DECC's Environment
Line on 131555 or on DECC website at

hitp:/f'www.environment.nsw.gov.aullicensing/whoneeds.htm.

DECC requests that the applicant provide 2 copies of the EIS. These documenis should be
lndged at DECC’s Grafton office - PO Box 498 GRAFTOM NSW 2460 and marked to the attention
of the Regional Manager.

If you have any queries regarding this matter please contact the Grafton Office on 6640 2500.

Yours sincerely,

Head Waters & Catchments Unit
Environment Protection and Regulation
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ATTACHMENT A: EIS Requirements for the proposed Bowraville Off-
River Storage — Lots 183, 185, 190, 308 & 309 DP755549 and Lots 3 & 6
DP1076377, Bowraville

A. Executive summary

The executive summary should include a brief discussion of the extent to which the proposal
achieves identified environmental outcomes.

B. The proposal

1. Objectives of the proposal

2. Location & Description of the progosal

The proponent must provide location details aong with an accurate description of the proposal
which addresses the following:
o General overview of site — context setting
Air quality '
Moise & Vibration
Water Quality
Soil Management
Waste & Chemicals
Flora & Fauna
Aboriginal Cultural Heritage
Ecologically Sustainable Development
Rehabilitation
Justification for the proposal

In preparing the site description the proponent should consider:

o Using map(s) showing the locality of the proposed development in a regional and local
context. Local context maps should be based on 1:25 000 topographic plans. Photographs of
the site's key attributes may provide useful documentation.

= The area subject to development should be clearly identified on an appropriately scaled plan.
This includes all ancillary works such as buildings and other structures, parking areas,
loading/procassing/treatment areas, access roads, and material stockpiling areas.

» The applicability or otherwise of Local Envionment Plans (LEP), Regional Environment Plans
(REP) and State Environmental Planning Policies (SEPP) and Regional Vegetation
Management Plans (RVMPs) to the site siould be determined and defailed. In paricular,
your attention is drawn to SEPP MNo. 14 - Coastal Wetlands, SEPP MNo. 26 - Littoral
Rainforest, SEPP No. 44 - Koala Habitat Protection and the Mative Vegetation Conservation
Act 1997.

C. The environmental issues

1. General

= The potential impacts identified in the scopng study need to be assessed to determine their
significance, particularly in terms of achieving environmental outcomes, and minimising
environmental pollution.

Page 3



Identify gaps in information and data relevant to significant impacts of the proposal and any
actions proposed to fill those information geps so as to enable development of appropriate
management and mitigation measures. This is in accordance with Ecclogically Sustainable
Development principles.

Note: The level of detail should match the level of importance of the issue in decision making
which is dependent on the environmental risk

Describe baseline conditions

Provide a description of existing environmental conditions for any potential impacts.

Assess impacts

For any potential impacts relevant for the assessment of the proposal provide a detailed
analysis of the impacts of the proposal on the environment including the cumulative impact of
the proposal on the receiving envircnment essecizlly where there are sensitive receivers,

Describe the methodology used and assumpfions made in undertaking this analysis (including
any modelling or monitoring undertaken) anc indicate the level of confidence in the predicted
outcomes and the resilience of the environment to cope with the predicted impacts.

The analysis should also make linkages between different areas of assessment where
necessary to enable a full assessment of environmental impacts eg assessment of impacts on
air quality will often need to draw on the analvsis of traffic, health, social, soil and/or ecological
systems impacts; elc,

The assessment needs to consider impacts at all phases of the project cycle including:
exploration (if relevant or significant), construction, routine operation, start-up operations,
upset operations and decommissioning if relevant.

The level of assessment should be commensurate with the risk to the environment.

Describe management and mitigation measures

Describe any mitigation measures and maragement options proposed to prevent, conirol,
abate or mitigate identified environmental impacts associated with the proposal and to reduce
risks to human health and prevent the degradation of the environment. This should include an
assessment of the effectiveness and reliability of the measures and any residual impacts after
these measures are implemented.

Proponents are expected to implement a ‘reasonable level of performance’ to minimise
environmental impacts. The proponent must indicate how the proposal meets reasonable
levels of performance. For example, reference technology based criteria if available, or
identify good practice for this type of actvity or development. A ‘reasonable level of
performance’ involves adopting and implementing technology and management practices to
achieve cartain pollutant emissions levels in economically viable operations. Technology-
based criteria evolve gradually over time as technologies and practices change.

Use environmental impacts as key criteria in selecting batween alternative sites, designs and
technologies, and to avoid options having the highest environmental impacts.

Outline any proposed approach (such as an Environmental Management Plan) that will
demonstrate how commitments made in the EIS will be implemented. Areas that should be
described include:

a) operational procedures to manage environmental impacts
b) monitoring procadures

c) training programs

d) community consultation

e) complaint mechanisms including site contacts



f) strategies to use monitoring information to improve performance
g) strategies to achieve acceptable envi'onmental impacts and to respond in event of
exceedences.

2 Air

Describe baseline conditions

« Provide a description of existing air quality and meteorology, using existing information and
site representative ambient monitoring data.

Assess impacts

= |dentify all pollutants of concern and estimate emissions by quantity (and size for particles),
source and discharge point.

e Estimate the resulting ground level concentrations of all poliutants. Where necessary (eg
potentially significant impacts and comple« terrain effects), use an appropriate dispersion
model to estimate ambient pollutant concenrations. Discuss choice of model and parameters
with the DECC.

= Describe the effects and significance of pcllutant concentration on the environment, human
health, amenity and regional ambient air quality standards or goals.

» Describe the contribution that the development will make to regional and global pollution,
particularly in sensitive locations.

*« Reference should be made to Approved Methods and Guidance for the Modelling and
Assessment of Air Pollutants in NSW (EPA, 2001); Approved Methods for the Sampling and
Analysis of Air Pollutants in NSW (EPA, 2001).

Describe management and mitigation measures

s QOutline specifications of pollution contral equipment (including manufacturer's performance
guarantees where available) and managemeant protocols for both point and fugitive emissions.
Where possible, this should include cleaner production processes.

3. Noise and vibration

A number of residences surround the proposed site, with several being close to the proposed
boundary and could be subject to unacceptable noise impacts if not managed appropriately.

A Noise Impact Assessment (NIA) for the proposal must be conducted by an appropriately
qualified acoustics consultant. The NIA must be conducted in accordance with the State
Government's “Indusirial Noise Policy” (EPA, 2000) and address the potential impacts of the
quarry operations on the nearby residents including the following:

Describe baseline conditions

+ Determine the existing background (Lasp) and ambient (L.} noise levels in accordance with
the "Industrial Noise Policy™ (EFPA, 2000).

« Determine the existing road traffic noise levels in accordance with the *“NSW Environmental
Criteria for Road Traffic Noise”, where road [raffic noise impacts may occur.

= The noise impact assessment report should provide details of all monitoring of existing
ambient noise levels including:

a) details of equipment used for the measurements
b} a brief description of where the equipment was positioned
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c) a statement justifying the choice of monitering sites, including the procedure used to
choose the sites, having regards to the definition of ‘noise sensitive locations(s) and 'most
affected locations(s)’ described in Sectior 3.1.2 of the “Industrial Noise Palicy” (EPA,
2000)

d) details of the exact location of the monitoring site and a description of land uses in
surrounding areas

e) a description of the dominant and background noise sources at the site

f) day, evening and night assessment background levels for each day o the monitoring
period

g) the final Rating Background Level (RBL) value

h) graphs of the measured noise levels for each day should be provided

i) a record of periods of affected data (due o adverse weather and extraneous noise),
methods used to exclude invalid data and a statement indicating the need for any re-
monitoring under Step 1 in Section B1.3 cf the "Industrial Noise Policy” (EPA, 2000).

i) determination of La., noise levels from exsting industry.

Assess impacts

Determine the Project Specific Moise levek for the site. For each identified potentially
affected receiver, this should include:

a) determination of the intrusive criterion for each identified potentially affected receiver

b) selection and justification of the appiopriate amenity category for each identified
potentially affected receiver

c) determination of the amenity criterion for each receiver

d} determination of the appropriate sleep dislurbance limit.

Maximum noise levels during night-time period (10pm-Tam) should be assessed to analyse
possible affects on sleep. Where Layimn Noise levels from the site are less than 15 dB above
the background Lag; noise level, sleep disturbance impacts are unlikely, Where this is not the
case, further analysis is required. Additional guidance is provided in Appendix B of the NSW
Environmental Criteria for Road Traffic Noise.

Determine expecled noise level and noise character (eg tonality, impulsiveness, vibration, etc)
likely to be generated from noise sources durng:

a) site establishment

b} construction

c) operational phases

d) transport including traffic noise generated by the proposal

g) other services.

MNote: The noise impact assessment report should include noise source data for each
source in 1/1 or 1/3 octave band frequencies including methods for references used
to determine noise source levels. Noise source levels and characteristics can be
sourced from direct measurement of similar activities or from literature (if full
references are provided).

Determine the noise levels likely to be receved at the most sensitive locations (these may
vary for different activities at each phase of the development). Potential impacts should be
determined for any identified significant adverse meteorological conditions. Predicted noise
levels under calm conditions may also aid in quantifying the extent of impact where this is not
the most adverse condition.

The noise impact assessment report should include:

a) a plan showing the assumed location of each noise source for each prediction scenario

b) a list of the number and type of noise souices used in each prediction scenario to simulate
all potential significant operating conditions on the site

c) any assumptions made in the predictions in terms of source heights, directivity effects,
shielding from topography, buildings or barriers, etc
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d) methods used to predict noise impacts including identification of any noise models used.
Where modelling approaches other than the use of the ENM or SoundPlan computer
models are adopted, the approach should be appropriately justified and validated

e) an assessment of appropriate weather conditions for the noise predictions including
reference to any weather data used 1o justify the assumed conditions

f) the predicted noise impacts from each Jjoise source as well as the combined noise level
for each prediction scenario under any identified significant adverse weather conditions as
well as calm conditions where appropriae

g) for developments where a significant level of noise impact is likely to occur, noise contours
for the key prediction scenarios should be derived

h) an assessment of the need to include modification factors as detailed in Section 4 of the
“Industrial Noise Policy” (EPA, 2000).

Discuss the findings from the predictive modelling and, where relevant noise criteria have not
been met, recommend additional mitigation measures.

The noise impact assessment report should include details of any mitigation proposed
including the attenuation that will be achieved and the revised noise impact predictions
following mitigation.

Where relevant noise/vibration criteria cannot be met after application of all feasible and cost
effective mitigation measures the residual level of noise impact needs to be quantified by
identifying:

a) locations where the noise level exceeds the criteria and extent of exceedance

b) numbers of people (or areas) affected

c) times when criteria will be exceeded

d) likely impact on activities (speech, sleep relaxation, listening, etc)

e) change on ambient conditions

f}) the result of any community consultation or negotiated agreement.

For the assessment of existing and future t'affic noise, details of data for the road should be
included such as assumed ftraffic volume; percentage heavy vehicles by time of day; and
details of the calculation process. These details should be consistent with any traffic study
carried out in the EIS.

Where blasting is intended an assessment in accordance with the Technical Basis for
Guidelines to Minimise Annoyance due lp Blasting Overpressure and Ground Vibration
(ANZECC, 1990) should be undertaken. Tne following details of the blast design should be
included in the noise assessment:

a) bench height, burden spacing, spacing turden ratio

b) blast hole diameter, inclination and spacng

c) type of explosive, maximum instantaneous charge, initiation, blast block size, blast
frequency.

Describe management and mitigation measures

Determine the most appropriate noise miligation measures and expected noise reduction
including both noise controls and management of impacts for both construction and
operational noise. This will include selecting quiet equipment and construction methods, noise
barriers or acoustic screens, location of stockpiles, temporary offices, compounds and vehicle
routes, scheduling of activities, eic.

For traffic noise impacts, provide a description of the ameliorative measures considered (if
required), reasons for inclusion or exclusion, and procedures for calculation of noise levels
including ameliorative measures. Also include, where necessary, a discussion of any
potential problems associated with the proposed ameliorative measures, such as
overshadowing effects from barriers. Appropriate ameliorative measures may include:

a) use of alternative transportation modes, alternative routes, or other methods of avoiding
the new road usage

Page 7



4.

b) control of traffic (eg; limiting times of access or speed limitations)

c) resurfacing of the road using a quiet surfzce

d) use of (additional) ncise barriers or bunds

e) treatment of the fagade to reduce intemal noise levels buildings where the night-time
criteria is a major concem

f) more stringent limits for noise emission from vehicles (i.e. using specially designed ‘quite’
trucks and/or trucks to use air bag suspension

g) driver education

h) appropriate truck routes

i) limit usage of exhaust breaks

i) use of premium muffles on trucks

k) reducing speed limits for trucks

) ongoing community liaison and monitoring of complaints

m) phasing in the increased road use.

Water

Describe baseline conditions

Describe existing surface and groundwater quality — an assessment needs to be undertaken

for any water resource likely to be affected by the proposal and for all conditions (e.g. a wet

weather sampling program is needed if runofi events may cause impacts).

Note: Methods of sampling and analysis need to conform with an accepted standard (e.g.
Approved Methods for the Sampling and Analysis of Water Pollutants in NSW (DEC
2004) or be approved and analyses undertaken by accredited laboratories).

Provide site drainage details and surface runoff yield.

State the ambient Water Quality and River Flow Objectives for the receiving waters. These
refer to the community's agreed environmental values and human uses endorsed by the
Government as goals for the ambient waters. These environmental values are published on
the website: www.environment.nsw.gov.auieo. The EIS should state the environmental
values listed for the catchment and waterway type relevant to your proposal. NB: A
consolidated and approved list of environmental values is not available for groundwater
resources. Where groundwater may be affected the EIS should identify appropriate
groundwater environmental valugs and justify the choice,

State the indicators and associated trigger values or criteria for the identified environmental
values. This information should be sourced from the ANZECC 2000 Guidelines for Fresh and
Marine Water Quality (http://www.deh.gov.aulwater/quality/fnwgms/volume1.html){MNole that,
as at 2004, the NSW Water Quality Objectives booklets and website contain technical criteria
derived from the 1992 version of the ANZZCC Guidelines. The Water Quality Objectives
remain as Government Policy, reflecting the community’s environmental values and long-term
goals, but the technical criteria are replaced by the more recent ANZECC 2000 Guidelines).
MB: While specific guidelines for groundwater are not available, the ANCECC 2000
Guidelines endorse the application of the trigger values and decision frees as a tool to assess
risk to environmental values in groundwater.

State any locally specific objectives, criterie or targets, which have been endorsed by the
government e.g. the Healthy Rivers Commission Inquiries (www.hrc.nsw.gov.au) or the NSW

Salinity Strategy (DLWC, 2000) (www.dlwc.nsw.gov.au/care/salinity/#Strateqy).

Where site specific studies are proposed to revise the trigger values supporting the ambient
Water Quality and River Flow Objectives, and the results are to be used for regulatory
purposes (e.g. to assess whether a licensec discharge impacts on water quality objectives),
then prior agreement from the DECC on the approach and study design must be obtained.

Describe the state of the receiving waters and relate this to the relevant Water Quality and
River Flow Objectives (i.e. are Water Qualiy and River Flow Objectives being achieved?).
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Proponents are generally only expected lo source available data and information. However,

proponents of large or high risk developments may be required to collect some ambient water

quality / river flow / groundwater data to enable a suitable level of impact assessment. Issues

to include in the description of the receiving waters could include:

a) lake or esluary flushing characteristics

b) specific human uses (e.g. exact location of drinking water off take)

c) sensitive ecosystems or species consersation values

d) a description of the condition of the local catchment e.g. erosion levels, soils, vegetation
cover, elc

e) an outline of baseline groundwater information, including, but not restricted to, depth to
watertable, flow direction and gradient, groundwater quality, reliance on groundwater by
surrounding users and by the environment

f) historic river flow data where available for the catchment.

Assess impacts

Mo proposal should breach clause 120 of he Protection of the Environment Operations Act
1997 (i.e. pollution of waters is prohibitec unless undertaken in accordance with relevant
regulations).

Identify and estimate the quantity of all pollstants that may be introduced into the water cycle
by source and discharge point including rasidual discharges after mitigation measures are
implemented.

Include a rationale, along with relevant calculations, supporting the prediction of the
discharges.

Describe the effects and significance of any pollutant Ioads on the receiving environment.
This should include impacis of residual dscharges through modelling, monitoring or both,
depending on the scale of the proposal. Determine changes to hydrology (including drainage
patterns, surface runoff yield, flow regimes, wetland hydrologic regimes and groundwater).

Describe water quality impacts resulting from changes to hydrologic flow regimes (such as
nutrient enrichment or turbidity resulting from changes in frequency and magnitude of stream
flow).

Identify any potential impacts on quality or quantity of groundwater describing their source.

Identify potential impacts associated with geomorphological aclivities with potential to
increase surface water and sediment ruloff or to reduce surface runoff and sediment
transport. Also consider possible impacts such as bed lowering, bank lowering, in stream
siltation, floodplain erosion and floodplain sitation.

Identify impacts associated with the disturbance of acid sulfate scils and potential acid sulfate
soils.

Containment of spills and leaks shall be in accordance with the technical guidelines section
‘Bunding and Spill Management' of the Autforised Officers Manual (EPA, 1995)
(http:/fwww.environment.nsw.gov.au/maao/bundingspill. htm) and the most recent versions of
the Australian Standards referred to in the Guidelines. Containment should be designed for
no-discharge.

The significance of the impacts listed above should be predicted. When doing this it is
important to predict the ambient water quality and river flow outcomes associated with the
proposal and to demonstrate whether these are acceptable in terms of achieving protection of
the Water Quality and River Flow Objectives. In particular the following questions should be
answered:

a) will the proposal protect Water Quality and River Flow Objectives where they are currently
achieved in the ambient waters; and
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b) will the proposal contribute towards the achievement of Water Quality and River Flow
Objectives over time, where they are not currently achieved in the ambient waters.

Note: The assessment of waler quality inpacts needs to be undertaken in a total
catchmeni management conlext to provide a wide perspective on development
impacts, in particular cumulative impacts.

Where a licensed discharge is proposed, provide the rationale as to why it cannot be avoided

through application of a reasonable level of parformance, using available technology,

management practice and industry guidelines.

Where a licensed discharge is proposed, provide the rationale as to why it represents the best
environmental outcome and what measures can be taken to reduce its environmental impact.

Reference should be made to "Managing Urkan Stormwater- Soils and Consiruction™
(Landcom, 2004), “Guidelines for Fresh and idarine Water Quality” (ANZECC, 2000).

Describe management and mitigation measures

A Soil & Water Management Plan should be developed which outlines all management and
mitigation measures relating to stormwater maragement and erosion control. The Soil & Water
Management Plan should:

Outline stormwater management to control pollutants at the source and contain them within
the site. Also describe measures for maintaining and monitering any stormwater conirols.

Qutline erosion and sediment control measures directed at minimising disturbance of land,
minimising water flow through the site and filtering, trapping or detaining sediment. Also
include measures to maintain and monitor controls as well as rehabilitation strategies.

Describe wastewater treatment measures tiat are appropriate to the type and volume of
wastewater and are based on a hierarchy of avoiding generation of wastewater; capturing all
contaminated water (including stormwater) on the site; reusing/recycling wastewater; and
treating any unavoidable discharge from the site to meet specified water quality requirements.

Qutline pollution control measures relating o storage of materials, possibility of accidental
spills (eg preparation of contingency plans), appropriate disposal methods, and generation of
leachate.

Describe hydrological impact mitigalion measures including:

a) site selection (avoiding sites prone to flooding and waterlogging, actively eroding or
affected by deposition)

b) minimising runoff

¢) minimising reductions or maodifications fo low regimes

d) avoiding modifications to groundwater.

Describe groundwater impact mitigation measures including:

a) site selection

b) retention of native vegetation and revegelation

c) artificial recharge

d) providing surface storages with impervious linings

&) monitoring program.

Describe geomorphological impact mitigation measures including:

a) site selection

b) erosion and sediment controls

c) minimising in-stream works

d) treating existing accelerated erosion and deposition
&) monitoring program.

Any proposed monitoring should be undertaken in accordance with the "Approved Methods
for the Sampling and Analysis of Water Poliuiants in NSW", (DEC 2004).
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5. Soils and contamination

Describe baseline conditions

* Provide any details (in addition to those previded in the location description - Section C) that
are needed to describe the existing situation in terms of soil types and properties and soil
contamination.

Assess impacts

+« |dentify any likely impacts resulting from the construction or operation of the proposal,
including the likelihood of:

a) disturbing any existing contaminated soil
b) centamination of sail by operation of the activity
c) subsidence or instability
d) soil erosion
e) disturbing acid sulfate or potential acid sulfate soils.
+ Reference should be made to “"Contaminated Sites — Guidelines for Consultants Reporting on
Contaminated Sites” (EPA, 1997); “Contaminated Sites — Guidelines on Significant Risk of
Harm and Duty to Report” (EPA, 1999).

Describe management and mitigation measures
« Describe and assess the effectiveness or edequacy of any soil management and mitigation
measures during construction and operation of the proposal including:

a) erosion and sediment control measures

b) proposals for site remediation — see “"Managing Land Confamination, Planning Guidelines
SEPP 55 — Remediation of Land” (Cepartment of Urban Affairs and Planning and
Environment Protection Authority, 1998)

c) proposals for the management of these soils — see “Assessing and Managing Acid Sulfate
Soils”, (EPA, 1995) (note that this is the only methodology accepted by the DEC).

6. Waste and chemicals

Describe baseline conditions
» Describe any existing waste or chemicals operations related to the proposal.

Assess impacts

e Assess the adequacy of proposed measures to minimise natural resource consumption and
minimise impacts from the handling, transporting, storage, processing and reprocessing of
waste and/or chemicals.

¢ Reference should be made to “Environmental Guidelines: Assessment, Classification and
Management of Liquid and Non-Liquid Wastas” (EPA, 1999).

Describe management and mitigation measures

¢« Qutline measures to minimise the consumption of natural resources.

e Qutline measures to avoid the generation ol waste and promote the re-use and recycling and
reprocessing of any waste.

s Oulline measures o support any approved rzgional or industry waste plans.

F Flora & Fauna Impacts

Flora
An assessment of vegetation on the site must include:
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A comprehensive description of the vegetation on the site. This will include an assessment of
the condition of the plant communities present, including the designation of conservation
significance at a local, regional and State levzl, and an assessment of the likely occurrence of
any threatened species, populations or ecolcgical cormmunities listed under Schedules 1 or 2
of the “Threatened Species Conservation Act 1995" and any Rare or Threatened Australian
Plant (ROTAP) species.

A plan showing the distribution of any threatened or ROTAP species and the vegetation
communities on the site, and the extent o” vegetation proposed to be cleared. This plan
should be at the same scale as the plan of the area subject to development in order to assist
in the assessment the impact of the proposal on the existing vegetation.

A statement about the degree of conformance with the DECC guidelines, “Threatened
Biodiversity Survey and Assessment: Guidelines for Development and Activities — Working
Draft 2004" and "Threatened Species Assessment Guidelines — The Assessment of
Significance” (DECC August 2007) for surveys completed. This should include the adequacy
and limitations of the survey efforts, timing and techniques used in determining results, in
order to establish an appropriate level of confidence in the conclusions drawn.

Where the assessment concludes that threatened species, populations or ecological
communities, or their habitats, exist on or in proximity to the subject land, the effect of the
proposed development should be determined in accordance with the Assessment Of
Significance described in Section 5A of the "Environmental Planning and Assessment Act
1979". An assessment of the impact of the development on the plant communities and/or
ROTAP species should also be provided.

A description of the measures proposed to mitigate and/or ameliorate the impact of the
development on the plant communities, threatened and ROTAP species.

Fauna
An assessment of fauna on site must include:

A fauna survey to identify the distribution and abundance of fauna species known or likely to
utilise the site, including a description of available fauna habitats and an assessment of the
conservation status of each of the faunal corrponents at a local, regional and State level.

A plan showing the results of the above survey. This plan should be at the same scale as the
plan of the area subject to development to assist in the assessment of the impact of the
proposal on fauna.

A statement about the degree of conformance with the DECC guidelines, “Threatened
Biodiversity Survey and Assessment: Guidelines for Development and Activities — Working
Draft 2004 and “Threatened Species Assessment Guidelines — The Assessment of
Significance” (DECC August 2007) for surveys completed. This should include the adequacy
and limitations of the survey efforts, timing and technigues used in determining results, in
order to establish an appropriate level of confidence in the conclusions drawn.

An assessment of the impact of the development on the identified fauna.

An assessment of the existence or likely occurrence of threatened species, populations or
ecological communities, or their habitats on the subject land. Where the assessment
concludes that threatened species, populations or ecological communities, or their habilats
exist on or in proximity to the subject land, the effect of the proposed development should be
determined in accordance with the Assessment Of Significance described in Section 5A of the
"Environmental Flanning and Assessment Ad 1979"

A description of the measures proposed te mitigate and/or ameliorate the impact of the
development on fauna.
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Surveys & Assessments

e Surveys and assessments should be undertaken by suitably qualified persons and the
gualifications and experience of the persons undertaking the work detailed.

= Dates, site locations, design, methodology, analysis techniques, and weather conditions at the
time of the assessments and surveys mustbe described. The limitations of surveys should be
identified and the results interpreted accord ngly.

= Conclusions drawn in surveys and assessments should be substantiated by evidence
resulting from those surveys and assessments. The document being supported by the
surveys and assessments should reflect these conclusions and clearly state where
recommendations of the survey and assessments have been incorporated in the proposal.

8. Aboriginal Cultural Heritage

= The EIS should address and document the information requirements set out in the (former)
Department of Environment and Conservation’s (DEC's) draft “Guidelines for Aboriginal
Cultural Heritage Impact Assessment and Community Consulfation” (2005) and the
Department of Planning's and DEC's “Part 3A EP&A Act Guidelines for Aboriginal Cultural
Heritage Assessment and Community Consultation” (2007).

= The EIS should include surveys by suitably qualified archaeological consultants and include
evidence of consultation with traditional Abcriginal custodians.

= The EIS should identify the nature and extent of impacts on ACH values across the project
area and the strategies employed to avoid/ninimise these impacts,

e The EIS should assess the archaeological and Aboriginal significance of the sites ACH
values.

= Describe the actions that will be teaken to avoid or mitigate impacts of the project on ACH
values. This should include an assessment of the effectiveness and reliability of the measures
and any residual impacts after these measures are implemented.

= The EIS needs to clearly demonstrate tha: effective community consultation with Aboriginal
communities has been undertaken in assessing impacts, developing options and making final
recommendations. DECC supports broad based Aboriginal community consultation and has a
guide DECC's “Interim Community Consultation Requirements for Applicanis™ (2005} provides
a useful model to follow.

MNote: If the EIS is relying on past surveys it is critical to confirm that the surveys are consistent
with the requirements of the above guidelines. Furthermore, if any new sites or objects are
located, they should be recorded on MPSVV sile cards and registerad on the Aboriginal Heritage
Infarmation Management System (AHIMS). AHIMS contact details: Phone: (02) 95856470,
address: Li6, 43 Bridge Street, Hurstville, NSW 2220, e-mail: ahimsi@environment.nsw.gov.au.

9. Estuary Management

Overview

DECC has responsibility for Stales Estuaries. In 1992 An Estuary Management Policy was
formulated promoting cooperation between the State Government, Local Government, Catchment
Authorities, landholders and estuary users in implementing Plans for each estuary. The primary
goal of the Estuary Management Policy is to encourage the integrated, balanced, responsible and
ecologically sustainable use of the States estuaries.
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Nambucca Council has completed an Estuary Management Plan for the Nambucca. (
hitp:/fwww.nambucca.nsw.gov.au/content/uploacs/estuaryplan0408.pdf) This document highlights
key objectives and management strategies for thz next 5 to 10 years.

Estuary Health

Freshwater flows are integral component to the functioning of many ecological processes within
the estuary. Potential water extraction just upstream of the tidal limit has the potential for impacts
and interactions with the estuary that need to be identified and assessed.

Some factors to be considered include;

® Implications of altered freshwater flow regimes on extensive aquatic plant beds in the upper
estuary and their role as critical habitat for various life cycle stages of key fish and other
species

U Investigate implications of changed flow regimes on salinity patterns and levels within the

upper estuary and its ecology.
(Martin Fitzhenry HO 02 98955968 may be able v add more here as Manly Hydraulics Lab have
done same preliniary work in this area)

Climate Change

Intensification of droughts and sea level rise projections and resultant changes in the flushing
characteristics and salinity regimes must be discussed given that the tidal limit has the capacity to
move further upstream. This has implications on surface groundwater interactions and estuary

ecology.
Riparian Land Management

Nambucca EMP has identified as high priority to improve overall riverbank condition including
riparian habitats on all streams throughout the catchment.

This project to identify how riparian land is fo ba managed within the study area as well as the
water supply catchment (North Arm, Missabotti) Note other Councils eg Coffs Harbour and Fort
Macquarie-Hastings have taken measures to improve the health of their rivers and riparian lands
upstream of their town water supplies with a view of securing over the long term improved water
quality and quantity benefits.

10. Department of Environment & Climate Change Estate

o  Where the proposal may result in impacts on DECC estate or is on land adjacent to DECC
estate, an assessment of the impact of the development on DECC estate.

* A description of the measures proposed to mitigate and/or ameliorate the impact of the
development on the DECC estate.

11.  Matters of National Significance

* Your atlention is also drawn fo the Commaonwealth legislation, the "Environment Protection
and Biodiversity Conservation Act 2000, The Act specifically focuses on matters of national
environmental significance (NES) which include listed threatened species and ecological
communifies, World Heritage properties, “amsar’ wetlands of international importance,
internationally protected migratory species and Commonwealth Marine Areas. If any NES
matters under this legislation may be affected by the proposal, approval for the development
may also be required from Environment Austialia.
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12. DECC Databases

e The DECC can provide records of flora anc fauna held in the Wildlife Atlas and / or Rare or
Threatened Australian Plants (ROTARP) databases. In addition searches of the DECC AHIMS
database can be made. These services generally atiract a fee. It should be noted that these
databases are not comprehensive, should only be used as a guide and do not negate the
need for specific site Iinvestigations. Enqures should be made to DECC Hurslville office,
telephone (02) 9585 6444,

13. Cumulative impacts

« Identify the extent that the receiving environment is already stressed by existing development
and background levels of emissions to whict this proposal will contribute.

s Assess the impact of the proposal against the long term air, noise and water quality objectives
for the area or region.

= |dentify infrastructure requirements flowing from the proposal (eg water and sewerage
services, fransport infrastructure upgrades).

e Assess likely impacts from such additional infrastructure and measures reasonably available
to the proponent to contain such requirements or mitigate their impacts (eg travel demand
management strategies).

14. Greenhouse Emissions

DECC requires the following in relation to greenhouse emissions:
« A comprehensive assessment of and raport on the project's predicted greenhouse gas
ermissions (1CO2e), including emissions on:
« atonnes per unit of production basis;
a total annual emissions basis; and
= a total project lifetime basis.

The emissions associated with the project should include direct emissions, indirect emissions
(e.g. those associated with electricity use) and any significant upstream and/or downstream
emissions associated with the project. The emissions should be estimated using an appropriate
methodology (eg AGQO's Factors and Methods Workbook 2006).

Annual emissions should be compared against:
» ‘best practice’ emissions for the activity; and
» lotal annual NSW emissions, so the impact of the proposal on NSW emission reduction
targets can be evaluated.

The proponent should evaluate and report on tha feasibility of measures to reduce emissions.

D. List of approvals and licences

# |dentify all approvals and licences required under environment protection legislation ineluding
details of all scheduled activities, types of ancillary activities and types of discharges (lo air,
land, water).

E. Compilation of mitigation mezasures

+ Quiline how the proposal and its environmental protection measures would be implemented
and managed in an integrated manner so &s to demonstrate that the proposal is capable of
complying with statutory obligations under DECC licences or approvals (eg oulline of an
environmental management plan).

+ The mitigation strategy should include the environmental management and cleaner production
principles which would be followed when planning, designing, establishing and operating the
proposal. It should include two sections, one setting out the program for managing the
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proposal and the other outlining the monitoring program with a feedback loop to the
management program.

F. Justification for the Proposal

= Reasons should be included which justify undertaking the proposal in the manner proposed,
having regard to the potential envircnmental impacts,
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Shaun Lawer

GHD Pty Ltd

2/115 West High Street
COFFS HARBOUR NSW 2450

24 November 2008

Attention: Shaun

Dear Sir
Re: Bowraville off-river storage and associated works

Thank you for your letter of 22 October 2008 requesting NSW Fisheries outline
requirements for the above mentioned proposal.

NSW Fisheries is responsible for managing fish (including aquatic
invertebrates), fish habitat and aquatic biodiversity throughout NSW. Aquatic
biodiversity occurs in permanent and intermittent waterways covering marine,
estuarine, fresh, and flowing and still waters. Fish populations have and
continue to suffer serious decline, consequently in addition to mitigation of

deleterious impacts on fish and fish habitat some emphasis must be placed on
resloralion.

Cognisant of this charter, NSW Fisheries requires the environmental studies
examine and demonstrate how impacts on aquatic biodiversity can be
addressed to ensure compliance with habitat provisions in the Fisheries
Management Act 1994 and NSW Fisheries policies that underpin them.

Issues identified by the Fisheries Ecosystems Unit include but are not limited to:

s |dentification of threatened species likely to occur in the area or be effected
by the proposal,

e« How damage to marine vegetation and other fish habitats will be minimised;

 Whether dredging, reclamation or activities that obstruct fish passage are
proposed and, if so, how impacts will be minimised;

s Construction of the Bowraville Off-River Storage Works (BORSW) may
necessitate access roads in the vicinity of Bowra Creek, the degree to which
the creek is impacted upon should be addressed by the EIS with reference
to location and construction methods of any access roads. Details of
rehabilitation should be included if roads are to be removed upon the-
completion of the works;

« Construction of the BORSW may involve clearing of a considerable area of
land potentially releasing sediment and nutrients that can affect riparian
vegetation and fish habitat, the EIS should address methods to be employed
to contain sediment, nutrients and other materials associated with the works
and prevent them affecting Bowra Creek;

FISHERIES, COMPLIANCE & REGIONAL RELATIONS DIVISION

FISHERIES ECOSYSTEMS UMIT ABN 51 734 124 190
wiww.dpi_nsw.gov.au
1243 Bruxner Highway Tel: 02 BB28 1370

WOLLONGBAR MSW 2477 Fax: 02 8626 1377



NSW DEPARTMENT OF
5 PRIMARY INDUSTRIES

» The Nambucca River to which Bowra Creek is a tributary contains important
habitat for many species including those with commercial and recreational
value. Methods to be used to minimise disturbance and impacts to fish
habitat within lower Bowra Creek and the Nambucca River should be
addressed by the EIS;

e Diagrams supplied with the letter of 22 October 2008 propose mu1&5 for
pipeline infrastructure which include several points of crossing on Bowra
Creek, the EIS should address methods for minimising harm to riparian
vegetation and aquatic habitat associated with any crossing. The EIS should
also detail dredge and reclamation works within the water land of Bowra
Creek as defined by the Fisheries Management Act 1994,

+ The extent to which fish passage is impacted upon by the construction of
pipeline crossings should be addressed including the extent and duration of
any reduction of fish passage. The EIS should also address the design and
methods for constructing crossings and include strategies for ensuring
ongoing fish passage;

+« The extent to which fish passage is impacted upon by the construction of the
dam wall should be addressed including any opportunities for works
providing connectivity between the storage and Bowra Creek;

e« Woater quality and timing of releases from the storage can have significant
impacts on aquatic species and the habitats upon which they rely. The EIS
should address strategies for managing water quality including temperature
and the timing of releases to ensure suitable conditions are met and timing
of flows matches natural conditions to ensure environmental cues are
maintained;

+ Management of flow in the river should be addressed by the EIS with
particular attention given to species such as Australian bass (Macquaria
novemaculeata) requiring passage over obstructions (natural and
anthropogenic) at certain times including monthly and daily. The EIS should
also address the needs of other species requiring stable flow conditions at
certain times such as Fraeshwater catfish (Tandanus tandanus). Other issues
arising from altered flow within the Nambucca River should also be
addressed including maintenance of flows to prevent salt intrusions in times
of low flow potentially damaging or reducing important freshwater habitat
such as macrophyte beds; .

+ The EIS should also address adaptive flow management strategies that will
respand to morphological changes within the river system and to reduced
flow conditions. Management strategies should display the ability to adjust
extraction and releases to mitigate against flow related impacts;

« Any opportunities for compensatory actions to replace habitat lost as a result
of the proposed works should be explored by the EIS, these may included
rehabilitation works to riparian zones lower in the catchment to compensate
for habitat lost in the headwaters.

Finally, | have also included as an attachment NSW Fisheries’ minimum
information requirements for environmental assessment. Please ensure that
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the proponent address these requirements in the environmental studies. This
will facilitate effective assessment of the proposal and reduce delays.

If you have any further enquiries please contact me on (02) 6686 1370

Yours sincerely

Marcus Riches .
Senior Conservation Manager
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NSW FISHERIES’ MINIMUM REQUIREMENTS FOR
ENVIRONMENTAL STUDIES

GENERAL REQUIREMENTS

-

Describe the purpose of the proposal;
Describe the location and area of the proposal;

Detail the location of all component parts of the proposal, including any
auxiliary infrastructure;

Provide a timetable for construction of the proposal with defails of each
phases of construction;

Detail likely or possible future needs arising from the proposal;

Provide a legible topographic map with scale, contours, north represented
and the date the map/plan/air photo was prepared;

Specify zoning, present land use and whether special conditions (eg SEPP
14 wetlands) apply to the land proposed for development or adjacent land;

Describe the surrounding geomorphology;
Identify all water bodies including wetlands and floodplains;

Specify the direction of river flow and provide hydrological and stream
morphological including depth contours and siream bed substrate
information, water quality and if appropriate tidal characteristics;

Describe / map aquatic habitate (generally within 100 metres of the

boundary of the proposal and sometimes further if downstream) that could

be impacted upon either directly or indirectly by the proposal during its

construction, life and decommissioning including:

- gravel beds,

- deep pools,

- rocky reefs,

- aquatic vegetation (seagrass, mangroves, saltmarsh and emergent
vegetation such as reeds),

- riparian vegetation and snags,

- wetlands and floodplains, and

- under cut banks.

identify recreational and commercial fishing areas and aquaculture ventures
that could be effected by the proposal or works during its construction;

A statement about the presence or absence of threatened species.
Threatened species and key threatening processes are listed in Schedule 4
of the Fisheries Management Act and regularly updated on the Fisheries
Scientific Committee website: www.fsc.nsw.gov.au

Detail the potential impacts of the various phases of the proposal;

Outline ongoing management activities to ensure impacts on aquatic
biodiversity are minimised;
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NSW FISHERIES’ MINIMUM REQUIREMENTS FOR
ENVIRONMENTAL STUDIES

REQUIREMENTS FOR ACTIVITIES THAT BLOCK FISH
PASSAGE

-

Purpose and type of works requiring fish passage to be blocked;

Timing, duration and manner of proposed restriction / blockage to fish
passage;

Methods to be used to avoid stranding fish and any remediation works.

REQUIREMENTS FOR DREDGING AND RECLAMATION WORKS

-

-

Purpose of works;
Type(s) of marine vegetation in the vicinity of the proposed works;

Distance of adjacent marine vegetation from the outer boundary of the
proposed works;

Method of dredging or reclamation to be used;
Duration of dredging or reclamation works;

Time of dredging or reclamation works;
Dimension of area to be dredged or reclaimed;
Depth of dredging height of reclamation activities;

Nature of sediment to be dredged, including Acid Sulphate Soil and Potential
Acid Sulphate Soils;

Method of marking area subject to works;

Environmental safeguards to be used during and after works;
Measures for minimising harm to fish habitat under the proposal;
Spoil type and source location for reclamation activities;

Method of disposal of dredge material;

Location and duration of spoil stockpiling, if planned;

Volume of material to be extracted or placed as fill.

REQUIREMENTS FOR ACTIVITIES THAT DAMAGE
MARINE VEGETATION

Type of marine vegetation to be harmed;

Amount of marine vegetation to be harmed, map distribution noting
percentage densities of species of marine vegetation;

Reasons for harming marine vegetation,
Methods of harming marine vegetation;
Construction details, including proposed drainage;
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NSW FISHERIES’ MINIMUM REQUIREMENTS FOR
ENVIRONMENTAL STU DIES

Duration and timing of works/activities;
Measures for minimising harm to marine vegetation under the proposal;
Environmental measures to be employed,;

Method and location of transplanting activities or disposal of marine
vegetation.

REQUIREMENTS FOR ACTIVITIES THAT COULD IMPACT ON
THREATENED SPECIES OR CONTRIBUTE TO KEY THREATENING
PROCESSES

All assessments require a statement about the presence or absence of
threatened species. Up to date listings are available on the Fisheries
Scientific Committee website: www.fsc.nsw.gov.au

In determining the presence of threatened species, consideration must be
given to the habitat types present within the study area, recent records of
threatened species in the locality and the known distributions of these
species; .

The condition of the habitat within the area must be discussed noting habitat
requirements of threatened species likely to occur and the effect of relevant
historical events (including land clearing, agricultural activities, water
abstraction/diversion, dredging, ~de-snagging, reclamation, siltation,
commercial and recreational activities);

Assess potential impacts on threatened species via the 'Eight-Part Test' and
upon completion, consultation with NSW Fisheries prior to the EIS being
finalised;

The proponent should note that where significant impact on threatened
species is likely, a detailed Species Impact Statement must be prepared to
assist in forming a determination.

The proponent should also note that the Fisheries Management Act 1994
contains provisions for strict penalties (up to $220,000 and 2 years
imprisonment) to be imposed for individuals or companies that harm an
endangered species, population or community or their habitat without proper
authority carries.

ASSESSMENT OF LIKELY IMPACTS

investigate and report on an area extending downstream and/or upstream as
far as is necessary to take all potential impacts into account;

Discussion possible indirect effects of the proposal on species/habitats in the
area surrounding the subject site: for example, through altered hydrological
regimes including stormwater runoff and drainage, soil erosion or pollution;

Outline the habitat requirements of threatened species and species important
to commercial or recreational fishing likely to occur in the study area;

Discuss fish habitats within the study area and the nature and extent of
habitat removal or modification which may resuit from the proposed action;
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NSW FISHERIES’ MINIMUM REQUIREMENTS FOR
ENVIRONMENTAL STUDIES

» Discuss the potential impact of the modification or removal of habitat on fish
species in the area;

» For all species likely to have their lifecycle patterns disrupted by the proposal
to the extent that individuals will cease to occupy any location within the
subject site, the EIS must describe and discuss other locally occurring

populations of such species;

« The relative significance of this location for these species in the general
locality must be discussed in terms of the extent, security and viability of
remaining habitat in the locality,

+ Describe the potential contribution of the proposal to cumulative impacts on
fish and fish habitat in the vicinity of the proposal.

AMELIORATIVE MEASURES
s Discuss measures for minimising impacts on fish and fish habitat and other
- environmental safeguards to be employed such as how erosion and run off
will be reduced and water quality maintained;

o Specify the nature of any rehabilitation or environmental compensatory
works to be undertaken and ongoing maintenance of these works to ensure
their benefits are maintained,

« Describe ongoing management actions within the proposal, both during
construction and after completion, which relate to impact minimisation eg
Environmental Management Plans;

s Detail monitoring programs, including methodologies that assess Before and
After, Control and Impact sites to determine the success of techniques used
to ameliorate impacts on aquatic biodiversity level of impact of the
development;

The EIS must consider how the proposal has been or may be modified and
managed to conserve fisheries habitat on the subject site and in the study area.

In discussing alternatives to the proposal, and the measures proposed to
mitigate any effects of the proposal, consideration must be given to developing
long term management strategies to protect areas within the study area which
are of particular importance for fish species. This may include proposals to
restore or improve habitat.

Any proposed pre-construction monitoring plans or on-going monitoring of the
effectiveness of the mitigation measures must be outlined in detall, including the
objectives of the monitering program, method of monitoring, reporting
framework, duration and frequency.

Please Note: Persons undertaking aquatic surveys may be required to hold or
obtain appropriate permits or licences under relevant legislation. It is
recommend that, prior to any field survey activities taking place, those persons
proposing to undertake those activities give consideration to their obligation to
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NSW FISHERIES’ MINIMUM REQUIREMENTS FOR
ENVIRONMENTAL STUDIES

obtain appropriate permits or licences which may be required in the specific
context of the proposed survey activities.
For example:

Fisheries Management Act 1994
s Permit to take fish or marine vegetation for research or other authorised
purposes (Section 37)

« Licence to harm threatened (aquatic) species, and/or damage the habitat of
a threatened species (Section 2202W).

Animal Research Act 1985:
¢ Animal Research Authority to undertake fauna surveys.

USEFUL DEFINITIONS
The definitions given below are relevant to these requirements:

Fish means any part of marine, estuarine or freshwater fish or other
aquatic animal life at any stage of their life history (whether alive or dead). Fish
 include oysters and other aquatic molluscs, crustaceans, echinoderms and
beachworms and other aquatic polychaetes.

Marine vegetation means any species of plant that at any time in its life
must inhabit water (other than fresh water).

Waters refers to all waters including tidal waters to the Astronomical High
Tide Level (AHTL) as well as flowing streams, irregularly flowing streams,
gullies, rivers, lakes, coastal lagoons, wetlands and other forms of natural or
man made water bodies on both private and public land.

Further Information

The NSW Fisheries Policy and Guidelines series contains more detailed
information on techniques and practices that satisfy NSW Fisheries
requirements to minimise impacts of developments on fish and fish habitat. The
Guidelines are available at www.fisheries.nsw.gov.au. Considering the
information in these documents prior to developing and submitting your
proposal is strongly recommended.

Another document “Guidelines for the Assessment of Aquatic Ecology in EIA”
(Draft 1998) produced by the Department for Urban Affairs and Planning (now
Planning NSW) may prove useful in outlining appropriate procedures and
methodologies for conducting aquatic surveys required for the preparation of an
EIS.

50f5



Your Reference:
Cur Reference: 1371

F[]H ESTS
130 West High 51 {PO Boy 535) Coffs Harbour NSW 2450
w.upi.nsw.gw.aiwm 9891
HED 10 DATABASE
7 December 2008 %[ Riéﬂ’
1N*TI-1L DA e
Shaun Lawer lblu'{\nfs i e
Senior Planner . 0
GHD Pty Ltd NAME ‘:? lD”E L
PO Box 1340 — tertl IS T M-
Coffs Harbour NSW 2450 =
Dear Sir,

Re: Bowraville Off-River Storage and Associated Works

| refer to your letter dated 22 October 2008 advising that GHD has been engaged by
Nambucca Shire Council to undertake corcept design and the Environmental impact
Statement for the Bowraville Off-River Storage and seeking Forests NSW response
on the project and requirements for the EIS.

Forests NSW is a public trading enterprise within the Department of Primary
Industries and is responsible for the management of Slale foresls and lhe
management of timber on other Crown-tirber lands. Accordingly, Forests NSW
interest in the scheme is limited to the impacts on State forest affected either directly
or indirectly by the proposal. While there have been a number of direct approaches
from GHD and Department of Commerce staff, the following information is provided
in response to this request.

Tenure

The arsa was dedicated as Viewmont Stale Forest No 1035 on 12 September 984.
Prior to dedication as State forest, the land was owned by a private forestry company
and was purchased in 1984 along with mast of the company's holdings in this region,
for timber production purposes.

There is a Crown road traversing the southern part of area within Lots 183, 186, 190
and 309 Parish Missabotti that was excluded from State forest dedication.

Viewmont State Forest No 1035 is included within the area covered by the NSW
Forest Agreement for Lower North East Region and the Regional Forest Agreement
for North East New South Wales,

Forest Management Zoning
The site has been zoned under Forests NSW Forest Management Zoning
classification. The forest management system is based on nationally agreed reserve

criteria and differentiates between those areas that are specifically managed for
conservation and those areas that are avalable for other activities including timber

Foumgls NSW is 8 Public Trading Enterpise within the NSW Cepartment of Primagy Irdustrias



harvesting. Forest Management Zoning data has been previously supplied to GHD.
The area comprises the following Forest Management Zones:

FMZ 3A - Harvesting Exclusions and Special Prescription

These areas are managed for the conservation of identified values and forest
ecosystems. These exclusions are designad to comply with JANIS “values protected
by prescription” but to the fullest extent possible, they are currently managed to meet
the reguirements of JANIS Informal Reserves.

FMZ 4 - General Management

These areas are managed for native foresis timber production utilising the full range
of silvicultural options available under the Integrated Forestry Operations Approval
and the conservation of broad area habital and environmental values. The zone is
designed for a range of uses with timber production having a high priority. The zone
contributes to the JANIS criteria "values protected by prescription” through the
application of protocols designed to detect and protect threatened fiora and fauna
species.

FMZ 5 - Hardwood Plantations

These areas are hardwood plantations with management aimed at maximising
sustainable timber production on a continting and cyclical basis. There is
approximately 70 hectares within the catchment zoned for plantation purposes.

FMZ 8 - Areas for further assessment

This zoning is an interim zoning where field investigation is required to determine
final FMZ classification. It may include areas of modelled GIS data where field
investigation is necessary to accurately map the features.

In 2003, Forests NSW consulted with the former Department of Environment and
Conservation (DEC) concerning the declaiation of Special Management Zones under
s21A of the Foresiry Act 1976. Agreement was reached for the area of rainforest
zoned as FMZ 3A not to be zoned as Special Management Zone with DEC advising
that it expecied that areas of conservation significance including rainforest and high
conservation value old growth to be managed accordingly.

Flora and Fauna Values

Forests NSW has previously provided data on flora and fauna recorded in or near the
area in separate correspondence. The following threatened species have been
recorded within or near the site:
Brown Treecreeper
Little Bentwing-bat
Eastern Bentwing-bat
Eastern Long-eared Bat
Giant Barred Frog
Grey-headed Flying-fox
Powerful Owl
Sooty Owl
Wompoo Fruit-dove
Koala
Rusty Plum
 Milky Silkpod
Details of the locations for Forests NSV records were provided in the letter dated 23
September 2008.



Forest Management History

The area comprises a number of forest types. An area of Blackbutt Forest Type 36
occurs in the north of the area with Flooded Gum Forest type 48 occuring in a
number of patches on the lower slopes and southern aspects. The ridges are
predominantly dry and semi moist hardwoed that include Forest Types 60 and 62
while patches of Blue Gum Forest Type 4€ and Tallowwood-Blue Gum Forest Type
47 are found in the moister gully sites. As previously discussed with GHD staff, forest
type information can be provided if required for the environmental assessment.

Hardwood plantation was established on the valley floor and lower slopes on cleared
sites or where wattle regeneration was cccurring in the late 1980's. The plantation
has not been thinned.

The native forest in the northern part of the catchment was harvested using a single
tree selection silvicultural system in 2005 with the logging track along the northern
ridge opened for log haulage purposes at the time. The southern part of the
catchment was not harvested at the time.

Off-stream Storage Proposal

The area has been under consideration as a site for an off-stream storage area for
some time and consultation and negotiations have occurred between Nambucca
Shire Council and Forests NSW over at least the last 12 years. A brief overview is as
follows:
= Council advised State Forests in 1296 that its preferred scheme for the
provision of a drought secure water supply was the construction of an off-river
storage near the existing headworks and borefields and that prior to preparing
an EIS further investigations were to be undertaken at potentially suitable
sites_ In response to the likelihood that the site would include State forest,
State Forests advised that it would require compensation for the entire
catchment within State forest, with any perimeter roads and trails remaining
within State forest.

= |n 2000, Council advised that with the closure of a major processing industry,
demand for water had dropped significantly and that it had decided to defer
construction and it was expected that the facility would not be required until
approximately 2020. Notwithstanding the deferral, Council advised that it
wished to pursue acquisition of the land.

e In 2004, Nambucca Shire Council was advised that the Minister for Primary
Industries has approved in principle the acquisition of about 207 ha of
Viewmont State Forest No 1035 at an agreed compensation value with
Council meeting all costs associated with the acquisition process. The
acquisition area comprised the area of the catchment the part of State forest
severed by the proposal immediately south of the catchment. The in-principle
agreement was also subject to the areas of native forest areas being
harvested prior to acquisition, and Council entering into agreement that
provided for Forests NSW harvesting and marketing the timber on the dam
site after acquisition. The approval was also subject to final determination of
an Environmental Impact Statemert.



Operational Planning Issues

There are a number of access roads and t-ails traversing the State forest that provide
access to the catchment including the proposed inundation area. While Forests NSV
has no objection to the use of the roads ard trails where they are located on State
forest, specific approval should be obtained prior to any use of earthmoving
machinary to improve access to the area. Pending the acquisition of the site, any
waorks will need to conform to Forests NSV/ standard operating requirements for
roads and trails within State forest.

It is understood that a number of studies ircluding surveys and geotechnical
investigations will be required on State forest as part of the concept design and
environmental assessment. Approvals either in the form of Special Purposes Permits
or other authorities should be obtained prior to the conduct of any studies on State
forest to ensure that any potential conflicts between forestry activities and the
studies is minimised and that the necessary operational and environmental controls
are implemented.

If further information is required, please contact Planning Manager John Murray
(Phone 66520111).

Yours sincerely

/ﬁ T g
For: B/’ /
Craig Busby

Regional Manager
North East Region
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27" April 2009

Mr Shaun Lawer

Senior Planner

GHD

PO Box 1340

COFFS HARBOUR NSW 2450

Dear Mr Lawer
BOWRAVILLE OFF-RIVER STORAGE AND ASSOCIATED WORKS

| refer to your letter dated 21% November 2008 seeking comments in relation to the project and any
requirements for the preparation of the EIS. | apologise for the delay in preparing the response and
in getting this correspondence to you. Please find comments for consideration for the EIS relating to
public health -

1. Australian Drinking Water Guidelines (ADWG) 2004 — NSW Health supports the use of a multi-
disciplinary risk based framework approach to drinking water management as particularly outlined
within the 12 steps of Chapter 3 of the ADWG. Please find link to this section of the guidelines —

htto:/fwww.nhmre.qov.au/publications/synopses/ files/adwa 11 06 chapter 3.pdf

The development of a drinking water quality policy/plan is an important initial step in the framework.
A water quality policy/ plan must address all elements of the Framework and should include:
+ the undertaking of a comprehensive risk assessment of the water supply system
+ the design of the system to apply multiple barriers against contamination of the water
supplied to consumers
a comprehensive water quality monitoring plan
a protocol for responding to incidents that threatens (or could threaten) water quality, public
health or safety
* a means to investigate and manage complaints of water quality
* a plan to provide reporis of water quality to consumers
« a process for monitoring and auditing implementation of the Framework

2. Recreational and Agricultural considerations — Public access to the Off-River Storage for
recreational use of water should be prohibited to ensure water in the storage is of the highest
possible quality. Livestock should also be prohibited from the area in and around the storage to
ensure there is no risk of contamination to water being stored.

3. Public Health Act — involvement in the NSW Drinking Water Monitoring program and reporting of
monitoring results to NSW Health via the internet based NSW Health Drinking Water Database.
Details of the monitoring program can be found at -

fidwmp bookletDs.

hitp:/iwww._health.nsw.qov.au/resources/publichealth/environment/water/

Population Health, Planning and Performance
Morth Coast Area Health Service

PO Box 126 Port Macquarie NSW 2444

Tel (02) 6588 2750 Fax (02) 6588 2837

Website www.ncahs, nsw.oov.au
ABN 37 940 606 983



Trusting this information is of assistance and please call me if you have any further questions in

relation to the matters raised.

Yours sincerel

David Basso
Environmeantal Health Officer

Population Health, Planning and Performance
Morth Coast Area Health Service

PO Box 126 Port Macquaria NSW 2444

Tel (02) 6588 2750 Fax (02) 6588 2837

Website www. ncahs nsw. gov.aL

ABN 37 940 606 983
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1.0 INTRODUCTION

1.1. Preamble

The population of Mambuez a valley is supplied with potable weater from an of f-river barefield located to the
west of the Bowraville towenship in north eastern Mews South Wales. The existing bores are located in the

allinium and on the floodplain of the [ower reaches of Morth and South Arm o of the Mambozca River. There
i5 currenthy a proposal to expand the barefield with the addition of new bores in the same general location,

This report presents the results of a geomorphic process study and rik assessment undertalen by
STORM_COMSULTING (STORM] for the existing borefield and for the proposed expansion. STORM was
engaged by the tydrogeological consultancy firm and project manager Hydroilex on behalf of the
Oepartment of Commerce (OOC). O0C represents Mambucza Shire Caunzil.

The term geomarphic used in this repart refers to riverine, or fluvial processes that rivers and streams
display suzh as changes in flowe paths, and erosional and depositional behaviour,

1.2. Background and Context

Oue to their migratory nature and sensitivity to change depending on land use and climatic conditions, the
Mambuocca River and its tributaries have been the subject of several previous geomorphic studies. [1is
possible that the regional water supply may be at risk if geomoarphic change continues. An example would
be if the stream flow pathwere tochange with the result that flowe is directed toweard the barefield.

The Mambucca River has been subject to significant change since European settlement. Land clearing and
agricultural uses have lead to exposuore of gravel river beds and banks that have subse quently become
prane to river bed incision and channel widening It is considered necessary toinvestigate the geomarphic
condition of the River in and near the borefield and to assess likely risls to the town water supply inte grity
as a result of geomarphic processes.

1.3. Objectives & Scope

The purpose of this assessment is to undertale the fluvial geamorphic study 1o address the followeing
concerns raised by Council with regards to the patential impact to the borefield:

o Patential for damage to borefield infrastructure in a flood event
o Possiblechange to bydrology due tochange in river channel depth, width and path
o [Changes to the borefieldfriver interactionif the existing pipe crossing is rem oved

Based on the findings of the assessment recommendations are made to manage or mitigate the likeby risls
1o the current river/borefield interaction.

1.4. Study Methodology

This study has beencompiled a5 a result of deslctop investigations coupled weith a field inspection. The
field inspection was conducted after a large rain event in the catchment when flows were high and
diminishing.
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2.0 STUDY AREA DESCRIPTION

2.1. Site characteristics

The Mambuocza valley is situated an the Morth Coast of MSW and experiences a reasonably warm and moist
climate having a mean annual rainfall of approximately 1500mm per year and average temp range of 12-
20 B degrees. The areais unigue in that the Great Dividing Range meets the coast incloser proximity than
ariywhere else alang the eastcoast of MEM,

The Mambuocea River catchment is bounded by a ridge line to the west having an elevation of up to approx
900m abmve sea level that does not retreat wia gorges into an escarpment as do other systems an the
eastern seaboard. The catchment is dominated by cleared land with steep (10-30 degrees) rugged hills
(WAL 1999). The fertile soils and high rainfall in the area have lead to the development of extensive grazing
pasture as the predominant land use in the catchment.

The study area is bounded in the lower extent by Lanes Bridge and in the upper extent appraximateby 1hm
upstream an bath the Morth and South Arm of the Nambuocca River.

Floodplain land in the study area is in private ownership and used for grazing.

Figure Z-1: Hille-Typical of Nambucca Biver catchment

2.2. River description

Mambuocca River has an estuary from its mouth to the Bowrawille junction of two streams, i.e. North and
cauth Arm. Upstream of the junction, two other waterways connect o the Borth and South Arm, ie.
Missabotti River and Buclra Bendinni Creelc respectively. The reach of the study area, identified by the
‘Lowver Naorth Arm and Loweer South Arm” (Figure 2-6) is charactensed by a transition in the River from a
steep powverful stream in the upper reaches to a flatter tidal stream in the estuarine reach. The fluvial
channel of the River is moderately sinuows and winds through alliial terraces in the valley floor that are
typical of the flaodplain throughout the catchment.
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Cammonly known as Nambucca Gold, quartz gravel is abundant in the River. The gravels were extracted
bath fram the river bed and from a quarry upstream until recent knowledge of gravel mining impaczt on the
River became understood (WAL, 13999).

The river character i defined by the formation of the valleys bounded by rugged hills. The hills in the upper
catchment comprise steep confined valleys carrdng headeeaters of the River. Further dowenstream the hills
became more undulating allowing greater fluvial wariation in the valleys within either alluvium or bedrack. In
the loweer reaches of the River hills are maore undulating again and valleys widen considerably. Muzh of the
valley is filled with gravel and sand/silt soils deposited ouver time. This material represents the formation of
an alluvial landform that is largely flat, although includes a warie ty of surface irregularities as a result of
fluvial meerbank processes discussed further in Section 3.4, The condition of the River is described as
moderately eroded and is discussed inmore detal in Section 3.1

Figure Z-2: Nambucca River North LArrn

Figure Z2-3: Nambucca Gold - Quartz Grawvel Alluvium
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2.3. Vegetation

Almost all native wegetation has been cleared in the study area. Amy remaining native vegetation tends 1o
be regroweth ar small remnant clusters and no evidence of intact native vegetation communities was
observed. The woodyweed Camphar Laure| (Cimnamamam camehor] dominates the riparian 2ane, limiting
the chance of native regeneration due toits quick spreading nature. This monoculture also hosts
infestations of exotic birds, further limiting native habitat conservation (Plates 24 and 2-5) Anather

w ooy weed — willows [Sadx sppl were observed on the river banks occasionally and more frequently in
river tributaries. Some areas alsa exhibit infestations of shrubby weeds [e.q £aniang camara, Ligustrum
spp alca Privet) and weed goundzover [e.q. Fradescanta spp ala Wandering Oew).

Mative species observed included some trees [Pasuanng spp and Seadgras sppl and some shrubs (e.g
Laomandra). Mo aquatic plants were observed in the river bed which i probably a reflection of the dynamic
nature of this river with active ercsion and deposition.

Figure Z-5% Camphor Laurel and asssociated bird habitat
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2.4. Pipeline crossing

A pipeline crosses the river and this pipeline iz aszociated with the bore field water supply. The pipeline
crossing is located on a straight section of the river. The pipeline is encased inconcrete and this structore
forms a barrier in the river in the form of a lowe weir approsimately 1moin height. Abowve the weir, the baclked
up flowe forms aweelr poal. Water floweing over the weir proceeds dowen an artificial cascade comprising placed
concrete blocks with steel armouring.

The river bed has been lawered bath up and dowenstream of the existing structure and stabilisation has been
undertalken weith rozlkfgabions and concrete. Council reported that during dry periods the water |evel upstream
of the crossing can drop up to 1m belowe the concrete crest and reappear further downstream of the strosture.

In oy flowes, the strocture is like by 1o be impassable ta fish, In higher flowes where the structure is drowened
out, fish passage may be possible.

Figure Z-7: Fipeline crossing
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3.0 GEOMORPHOLOGY
3.1. Approach

This geomarphic assessment has been based on the identification on physical changes within the catchment
and in the river that have a followe-on effect on its geomorphology. Inturn, the proximity of the borefield within
the river landscape requires an assessment of the changes that are likely to affect the integrity and function of
the borefield. This is depicted as inter-dependent relationships (Fig 3-1) which showe that a physical change in
the catchment causes the river to shift to a new geomorphic equilibrium.

@fhange

r r

Imcreased flow intersity Fluvial process alteration

¥

L

[seom orphic change

Barefield Risk

Figure 3-1: Geomorphic Assessment Flowvechart

3.2. Current condition

The health of riversystems is indicated by native habitat that is supparted by important features such as
riparian vegetation, woody debris, fish passage and high connectivity with adjoining reaches and tributaries.
These features also represent fundamental components of a river with good geamorphic condition & they naot
onhy create habitat but have their place in fluvial processes. Cuorrently the River is in poor condition, indicated
nat only by site observations but also by several preceding studies. Riparian vegetation consists only of exatic
species [Section 2.3) which provides relative by poor habitat potential. The river has poor connectivity with
adjoining streams and native habitat has very limited presence in upper lozations of the study area.

In-stream conditions are dominated by deposits of quar an point bars which are commonly found on the inside
banks of meanders. The deposition can be attributed 1o transport of sediments from erosion in reaches
upstream (L&M 1333) There is also evidence of bed incision given the exposed vertical nature of the stream
banks along wwith a deep and over-widened channel. Further evidence to support incision of the river bed 5 that
the previously subterranean pipeline that crosses the river in the borefield is nowe exposed and displays a Tm
drop in level from up to dowenstream.
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River banls are also actively eroding through expasure to high energy flowes, and hawing limited resistance in
the form of deep roated riparian vegetation and stable banl slopes. Camphor Laurel trees dominate the river
banks and are renowned a5 being fast growing invasive and shallowe rooted. Ower time this species has
excluded native vegetation by spreading among remnant vegetation and eventually outcompeting other species.
Ouring high flowes, the larger Camphor Laurel trees are uprooted by undercutting of the root system during banle
erosion. Large trees often fall into the channel leaving a wertical face cut in the river banls and contributing
large wolumes of attached saoil to the river.

3.3. River Style classification

The study area extent of bath river arms are similar in that they exhibit near identical geomarphic features that
can be described as:

@ A defined channelwith moderate sinuosity meandering within a rather wide valley floor confined
by rugged hills on either side

@ The Valley floor comprises a floodplain of alluvium as a result of vertical accretion over 3 long
period of time. Build up of the allium has resulted in terracing wehere features such as benches
and levees are present

% Floodplain material is transient due to its loose binding nature and surface irregularities are present
a5 a result of large flows totally inundating the floodplain and causing mass erosion with
abservations of flood outs, baclk swamps and meander cut-offs

T Entrerchment of the channel was observed by lowe frequency of overbank connection with channel
flowgs

% Grawvel river bed throughout with point bars of quarz gravels deposited in-stream where velocity of
flowe is lowe, particularly oninside bank of meanders and tail out of woody debris

These features have attributed 1o the categorisation of the river a5 "confined walley with planform controlled
discontinuous floodplain® a5 defined by the River Stes report (WKL 1999,

The connecting reach downstream is tidalwith a near flat gradient with a planform that freely migrates across
the coastal plain of sand dunes. This reach connects to a significant estuarine system supparting a large
aquatic ecosystem of mangrove, saltmarsh and coastal rainforest including the estuaries of Taor's Arm and
Warrell Creelc.

Connecting reaches upstream of both the Morth and South Arme defined a5 “confined valley with bedrocl
controlled discontinuous floodplain®. The valley is more confined than in the study area with a defined channel
aften running ina straight line from edge to edge of the valley floor until meeting bedrock on outside bends.
The loose nature of the floodplain alluvium and riparian vegetation clearing have alloweed these reaches 1o erode
significantly and have become a source of instream deposits dowenstream.

The reaches of the study area are a transition from the high stream powered reaches upstream to the more
passive estuarine reach downstream. As such, variations of geomorphic features are present with the greater
entrenchment of the channel and wider, flatter floodplain occurs from up to downstream.

A summary of the reach characteristics is provided in Table 3-1.
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Takble 2-1: Surnmary of river reach characteristics

Reach Catchment | Valley Stream Sinuesity | Floodplain Bedstone Bankfull flows
(km?) slope Slope width Im) size Imm| (m¥s)

North 160430 0.0025 0.0017% 149 270-380 19-22 380 (Tyr AR

Arm

South 80-180 0.0025 0.00149 1.32 150-280 18-25 189 (Zyr AR

Arm

Source: Nambucea Rver and Datchment VWanagement Study, Flavial Geomamphalagy L&V 1 855

3.4. Fluvial Processes

Itis important to assess the flovial processes occurring and howe the bore field will be sustained over time 1o
maintain the towen water supphy. Much of the borefield is located in the floodplainfiverbanls drawing water

from the aquifer of the river gravel substrate. In order to ensure langewity of the borefield and the health of the
river, mitigation of potentially threatening fluvial processes must be addressed.

Aocretion

ctreams naturally transpart sediments and the rate at which they do sovaries over time according to changes
both with the climate and with land formation. Layers of alluvial material have been wertically stratified in the
valley floor by accretion. Layers of basal gravel, silt/sand and arganic material have been found in the alluwium
(L&M 1333). The shape of the vertcally azcreted matter is such that terraces have been created and more
often than not, aclearly defined lewvee exists along the channel top of bank. Lower portions of the overbarl
exist behind the levee in the form of flood outs, back channels, back swamps, etc.

Figure 3-2: River owverbank with alluwvial material settlerment as

evidence of azcretion
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Floodplain interaction

Floodplains are commonly river flats adjacent to the river channel that allows high stream flows to be stored
wehile the wolume of the flowe can be drained by the river channel, When banlc overtopping occurs, sediment and
organic material is transported cuerbanls to the floodplain and is depaosited in layers ower time to give
floodplains their character. Hoodplain terraces concentrate overbank flowes and accumulate flowes fram
tributaries with poor connection 10 the channel in order 1o drain the stored flood volume. The concentrated
flowss then increase involume and velozity having the potential tocause mass erosion and cause variation in
the channe| overbanl: to ocour.

Figure 3-3: Back swamp of MNorth Lrmn with the river defined by
ree line in the background

Lateral movement

The Mambucza River floodplain of alluvial material is high in arganic material deposited from the flood flows.
These floodplain land formations are ideal for agricultural use and have been utilised for grazing and crops.
This has resulted inclearing of large portions of riparian vegetation from the floodplain. In this river system
with grawel sails, riparian vegetation is integral in supparting the stability of the river. Once the vegetation is
cleared, the river and floodplain becomes susceptible o fluvial processes such that mass erosion may oecur
during large flowe events.

The highly erosive nature of soils and lack of deep rooted riparian vegetation result in a tendency for lateral
movement of river banks and a high amount of flood runner and bacl channel formation within the valley floor,
Insome cases, a meander cut-off may cccur where the stream shortens its path by cutting off the inside bend
of ameander and increasing stream slope. More often than not this will be observed as rather straight sections
af the river channel cutting through the floodplain until mee ting bedrock on either side of the valley There is
evidence of this occurring in Morth Arm.
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Figure 2-4: Neander cut off damaging existing borefield

River bed incision

River bed materials other than solid bedrock are prone toincision due 10 variations in fluvial forces along a
stream. The trigger for the incision is a niclk point that is usually created by disturbance to the river
geomorphology andfor change to ydrologic regime. This occurs through anthropogenic activity such as
dredging, riparian wegetation removal, woody debris removal and catchment clearing. Followeing the formation
af a nick paint, the change in level in the river bed causes river flow ta drop ower the upstream edge scouring
the bed belmw. Ower time the scouring deepens and the flowe energy over the nicle point increases exposing the
erasive river bed material to further disturbance. As aresult the nicl point will migrate upstream (headweard
migration) and the height and flowe energy will increase. This will commonby continue antil anin-stream
structure such as natural fwoody debris) or infrastrozture (8.g. road crossing or pipeline] stabilises the incision
by preventing headweard migration.

Remowal of the existing pipeline crossing the river has potential to create a niclo point with subsequent
headward migration resulting in river bed incision.

Figure 3-% Downstreamn pergpective of the pipeline crossing
indicating ewvidence of bed incision
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Channel Qverwidening

Channelwidening is a result of mass bank erosion extending the width of the channel. The most notable
process that has lead to the overyidening of the Mambucea River is the migration of nick points on both the
Morth and Gouth Arm (L&MW 1983, As the depth of the channel increases through upstream retreat of the nick
point, the scouring processes erode the basal gravels to expose the basal material of the river banks. As is the
case in Mambucea, The basal gravels are highly erosive and flowes scour loweer river banls lending 1o
underzutting and upper banls failure. The expansion of the channel area also leads to entrenchment where the
capacity of the channel is far greater and subsequently the frequency of overbanls flow is redozed. Additonally
with higher lateral capacity, the flow depthis proportionally reduced as it spreads from banlc to banlc

3.5. Summary of geomorphic conditions and
borefield threats

The reaches of the study area have changed significantly from their natural state and it is not deemed possible
tarestare the river due to the scale of oversidening and failure of previous stabilisation attempts [L&R 13349
[1is evident from site investigations that the river channel has changed in planform and capacity over time and
i3 lilely to continue in future. Floodplain variations within the study area have beencreated as a result of the
overbanl flowes and as discussed the loose nature of the alliwium is prone 1o erosion. The entrenchment of the
river channel has created a situation where flows up to a recurrence interval of Syr ARl can be contained in-
stream. This has been estimated 10 have increased fram a recurrence interval of 1y ARI before European
settlement. As aresult, less owverbanls flow is currently experienced that may hawve the opportunity to flow
thraugh the barefield.

Herce although the river has undergone significant modification, the entrenchment of the channel ensures that
future geomoarphic change in the floodplain is less lilkely to occur. This condition illustrates that the borefield is
at rislc due to the terracing of the floodplain if storm events greater than the Syr AR are experienced and
allwial material is stripped from the floodplain poclets. In the worstcase, a meander cut-off will effectivehy
Isolate bores entirely from the floodplain or be swept away altogether wehere located oninside bends. As
showen in Figure 34 flows from astorm event in 2001 breached the river banle and began to cut off a meander
in the existing borefield. Although the flood runner did not comple tely cut-off the meander it swept away a
powver pole and increased the rislk of tatal cot off in futare storms. This site has been successfully stabilised
and rehabilitated with the use of rocl ramps, pin fences and revegetation. Theworls was completed in a joint
effart by the Catchment Management Authority and Nambocea Valley Landz are, call Tim Ryan ph: 02 BB
7838

Flowes are mare readily conveyed within the river channel and due to various fluvial processes such as lateral
movement and niclk point migration, the sinuosity of the river has decreased and the flow path has become
steeper and shorter. Thus the stream poweer 5 increased as the length of the flowe path is reduced and slope of
the stream is increased. These factors, incombination with erosive banl materal and shallow rooted
wegetation, render the river banks prone to mass failure (Fig 3-6). Bank sections of up to bm wide can be lost
at any time if a large Camphor Laurel tree is uprooted and tears the upper banls instream alongwith the root
mass. This condition is lilke by to pose significant risk to bores located within 20m of the river bank [Fig 3-7).



Figure 3-§: Wass bank failure adjacent 1o pasture land on
floodplain approx 200m dowvwnstream of borefield

B

Figure 2-7: Existing borefield indicating seweral bores weithin 10m
of the river bank (tree line 1o the right)

Furthermore recent studies conduzted by Hydrailex indicate that river and corresponding bore weater [evels are
carrelated. Thewolume of boreweater is dependant on the availability of weater in the river. Thus slight
wariations in the water level of the river are critical to the yields from the borefield. Processes such as lateral
migration and bed loweering both hawve the possibility of reducing the weater level in the river. |t is therefore
reasonable to conclude that the health and stability of the river is integral 1o the security of town water supply
and it is highly recommended that contral measures are implemented to manage this condition.

3.6. Pipeline crossing options

came form of pipeling crossing is required to enable ongoing transfer of the barefield waters across the River.
The options are toretain the existing weir crossing, or 1o create a new crossing — concrete encased under the
river or bridging structure mver the river.
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The existing weir provides a situation whereby a weir pool is created upstream of the structure. Advice from
Hydrailex is that this situation causes a positive effect in the adjoining barefield as a result of hydraulic
connectivity be nveen the river level and groundweater lewel. In other words, the groundesater [evel is also
raised. Therefore, retention of the pipelinefneir struzture is desirable to maintain upstream pool levels.
Howeewer, the existing struzture prevents fish passage and this is undesirable.

The options for achieving an autcome where both a pipeline crossing and fish passage are provided are limited
to the following:

T retain existing structure This prevents fish passage in low flowes. A fishway structure could
be installed from the weeir crest (pipeline) downstream to flatien
grade and reduce velocity that will enable fish passage.

W ocreate new under river crossing This would invalve installing a similar concrete encased pipe at a
|owver level so that the pipe would not form a weir structure. This
weould likehy allowe easy fish passage, howeewer, the upstream weir
poolwould be drained. This could result in a decrease in
groundiater levels adjacent the river and also could create further
instability upstream due to loss of the bed control function of the
weeir. The instability may be controlled by installing a bed contral
structure upstream. The encased pipe may eventually be exposed in
the long term if dowenstream bed lowering continues.

@ Install a bridge-style pipeline Remowe the existing stz ture and installation of bed contral
Crossing STruCTUre URSTream 1o ensure no niclk point is created, and to ensure
that the appropriate grades for fish passage are achieved. Lowering
af the weir poal may also affect groundeeater levels adjazent the
river.

The most pragmatic and least costhy option would appear to be retaining the existing stricture. The existing
structure could be modified to allow fish passage.
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4.0 RISK ASSESSMENT

For the purposes of this study a risk assessment has been undertalen 10 showe howe the threats to the borefield
can be effectively managed. A qualitative approach has been adopted to assess the risks noting that the
accuracy of the nisk weightings assumed is highly de pendant on unpredic table natural conditions and
associated processes such as the weather.,

The Rislc Analysis leads 10 a series of contral measures that together define astrateqy for bore field risk
mitigatian,

4.1. Assessment methodology

A threatfoccurrence matrix has beencreated to assess the risk of borefield damage or loss. A Total Threat
aeore is derived by multiphang the potential threat weighting by the likelihood of oecurrence for each particular
threat. This provides an indication of the priority of management for each particular Bsue 1o ensure risk of
barefield degradation is mitigated.

The following key describes the parameters of the Risl Assessment Matrix.

T TW = Threat Weightingwith a score of 1-3 assigned as followes: 1=Dbore damage; 2=single bore
loss/bore function impaired; 3= numerous bare lossfmumerous bore function impaired

@ 0P = Occurrence Probabilivg with ascore of 1-3 assigned as followes: 1= unlikely to occur within
20yr period; 2=slight o moderate chance of occurrence within 20y period; 3= high possibiliny of
accurrence within 20vears

% TOTAL THREAT SCORE = TWw™0P

4.2. Risk analysis

Table 4-1 presents the results of the borefield risk assessment.



a7

Takble 4-1: Risk analksis matrix
Issue Process Description Potential Threat ™ opP TOTAL

Bank Eresion | Oegradation of river banks by | Loss or damage to 1 2 2
high stream powerscouring bores wathin 20m of the
bank material exposed by river bank
deepening of the channel bed.
Lack of native wegetation in
the riparian area reduces the
floodplain and river banks
resistance to erosion.

Bed incision Physical changes to the river | Exposure of basal bank d 3 B
bey anthropogenic activity structure leaving the
causing nick points in the river | bank prone to mass
bed. Follows on effects include | failure.
bank erosion and ower . .
wiidening of the channel. Lowering of th.E Flver

bed and associated
Lack of native vegetation in riverfaquifer storage
the riparian area reduces the | lewels
river banks resistance to Damage or breakage to
erosion which can lead to .
increased bed incision. pipeline
Undermining of pipeline
cro=zing as bed downstream
continues to lowier
Lateral High stream poweer and Lo== of numerous bores 3 1 3
migration erosivesoiks of the river bank/ | located on inside

floodplain allowy for the
possibility of alluvium
stripping.

Lack of native vegetation in
the riparian area reduces the
floodplain resktance to
erosion which promotes the
threat of lateral migration.

bankifloadplain of
meanders




4.3. Risk mitigation strategies

Table 4-2 provides a strateqic response 1o the risks comprising a series of control measures.

Table 4-2: Control strategy matrix

a7

Issue Control Measures Like ly outcome Comments
Bank Revetment of exposed river banks High probability of success for | Although the total score for
Erosion with rock boulderstwinody debris erosion prevention diring this issue was low
placed at toe of bank in high rik small =tarm ewvents that wall implementation of the
areas. protect native planting to structural contraks [i.e.
o . . ramote biodiversity of in- rewetment ) will
Riparian vegetation establishment P ¥ - ) .
S stream and overbank plants. significantly increase the
program for entire river reach over the o
. . . success of any riparian
long term including stock exclusion .
. : regeneration
and ongoing bush regeneration.
Bed Stabilisation of existing pipeling Weir pool level andsubsequent | The control strategy is
incision crossing wath fishwiay structure to aquifer level maintained. considered integral to the
ensure no loweering of bed level o . . stability and=sustainabili
; 4t g e Fish The pipeline crossing wall be Fh 1: ield and ri ki
upstream and to promote fish passage . . . of the barefield and river
P P Pa5308 | s\stained and native habitat e 0sustern
Provision of a further bedcontrol willl increase with restored BySLEm.
structure downstream to prevent fish passage.
undermining of pipelinecrossing
Riparian vegetation establiehment
program for entire river reach over the
long term including stock exclusion
and ongoing bush regeneration.
Lateral Stabilisation of floodplain terraces Rik of catastrophic loss of Provided the control
migration | having the potential to migrate in the | numerous bores mitigated measures are located

wvicinity of bores. These can be located
at levee breaches and back swamp
riffles to prevent mass
erosion/meander cut-off,

Riparian vegetation establishment
program for entire river reach ower the
long term including stock exclusion
and ongoing bush regeneration.

during storm events greater
than byr 2RI,

correcthy, the mitigation of
risk can be achisved. This
may be considered a
secondary measure to
riparian reqeneration.
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5.0 RECOMMENDATIONS

As discussed the borefield & at risle through physical changes to the geomaorphology of the channel and
floodplain that inturn can lower water levels and reduze borefield eld. Each of these features pose risls
discussed in Section 4.0 and must be managed to sustain towen water supply. Various process features
indicate triggers for these risks and hawve been recorded in this section in both a site specific and broad scale
CONtEXL

5.1. Site Specific Concepts

oites displaying visible triggers for potential risk ta river and borefield stability must be managed with specific
concepts. Locations of the features are indic ated in Figure 5.1, and described in Table 5-1. Typical concepts
figures are provided in Appendis A to inform the detailed design for construction.
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Table 5-1: Recommended concepts for specific river features

Feature

Description

Proposed Concept

Bank Erozion

Generally outside bends of the channel where high
powered flowe hawe undencut the river bank. In these
locations the erosion i active and has the potential
to lead to channel migration. It i recommended that
these locations are to bestabilised

Rock orwoody debris revetment of bank
toe and batter back river bank behind to a
max slope of 1:2. The earth bank is to be
stabilised wath pin retards and native
veqetation. Use of rock is recommended in
areas where stream velocity is high ie. on
outside bank of meander.

Nick point

Sewveral river tributaries and back channels are
located wathin the floodplain and jain the river ata
lewel much higher than the channel imvert. This
naturally creates a nick point as the tributangback
channel floww enters the river. These locations must
be stabilized to prevent migration of the nick point
and potential mass erosion in the floodplain. Insome
cazes the nick paint has moved headward from the
river channel.

Control nick point from headward
migration with either:

Rock drop structure where a wertical drop
aver Tm high is evident

Rock chute where the nickpoint is less
than Tm high.

Mote thatinsome cases the scour pool
will be located within the riverchannel and
should be suitably keyed into the channel
banks.

Lows bying
Terrace

These locations were abserved during site
investigations andweere confirmed by landowiners as
being owertopped by channel flows yearly on average.

Do not locate bores wathin this area. [f
existing bores are present revegetation of
the entire terrace is recommended.

Causeway and
Culvert

An existing farm road is acting as a causeway for a
back swamp located on the river tributary. The
gravel roadis threatened by storm flowes and must be
stabilized to prevent mass erosion.

Existing causewiay to be stabilized by
resurfacing the roadwith rockfgravel and
include rock lined boxfpiped cubsert.

Pipeline crossing

The existing borefield is serviced by a concrete
encased pipeline crossing the river. The river bed has
been lowered both up and downstream of the existing
structure and=stabilisation has been undertaken wath
rock/gabions and concrete. Council reported that
during dry periods, thewater level upstream of the
crozzing can drop up to 1m belows the concrete crest
and reappear further downstream of the structure.
Undermining of this structure i possible resulting in
loss ofwieir pool level and threatening the structural
integrity of the pipeling.

Bedcontrol structure inteqrated with fish
paz=zage. The structure must ensure that
outflanking wall not occur, A bedcantrol
structure may be required further
downstream to prevent future
dowmstream bed loweering that further
increazes risk of undermining.

The result is a stable structure that
maintains weir pool level for the borefield
and allowes fish passage. The structure
will require sitespecific design, howaewver
there are standard concepts for bed
contral and fish passage in separate
drawdngs titled "Rock chute design® and
"Fishway passage requirements” in
Lppendix &

20
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h.2. General concepts

In general the river has been described as moderately eroded with poor river and riparian vegetation health.
Thig iz syidant fram physical changes to the river causad hy:

@ Clearing of vegetation from the floodplain during sarly European sattlsment

% Gravel extraction in the river and floodplain

@ Climactc conditions (successive storms; posing hydrodynamic siress on the channel

T Desnagging and riparian venetation clearing programs during the 18703
It i3 knowen that the Nambucca River is prone to migrate and is sensitive to physical and hydrologic change. As
described in Section 4.3 a broad scale control measure to reduce risk 1o the borafield and to improve river
health is riparian revegetation. This control measure provides multiple benefits including rehabilitation of
rivering habitat and reduced risle of banl: erosion, lateral migration and bed incision. The success of such a
program is dependent on cooparation with local landholders and long term commitment by community support
nroups such as Landcare and the Caichment Management Autharity. Goncepts to improve the survival rate of
the revegatation ara:

@ Stock exclusion

% Banl toe revetment

% On-going monitoring and maintenance to pravent exotic plant invasion

@ Irrigation during plant establishment period

@ Planting on stabla river banl slopes lass than 1:1
schematic diagrams of some of these concepts can be found in Appendix A.

2
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CONCLUSION

Findings of this geomorphology assessment are summarised by the following:

The condition of the lmwer reaches of the Marth and South Arm is poor in that they are moderately
eroded, hawve poor habitat walue, and are largely devoid of native riparian wegetation

The borefield comprises existing and proposed bores located in the floodplain of the river supported
by an alluvium of river gravels. This land is mosthy owned privately and is used for grazing.

The pipeline crossing Morth Arm has undergone changes over time and is under threat by fluwial
processes and if changes to the bed level are permitted to migrate upstream, a lowering of water
levels may result

The structural integrity of the borefield is at rislc due to the possibility of geomarphic change,
commonhy caused by high stream power, [azl of native riparian vegetation and highly erosive sails.

The Mambuocza River is prone to change in planfarm, bed level and channel size and these changes are lilkely to
continue considering the current physical condition. Yarious fluvial processes occur that hawe the potential to
pose risk to the borefield with subsequent effects to the town water supply. The most extreme risl is posed
by a meander cut-off as a result of lateral migration of river planfarm.

A strateqy to minimise barefield threats is recommends d com prising the following measures:

w
w
.g,

w

Banl: revetment at the toe's of certain river banlk sections

Bed zontrol structure to prevent headwward migration at the pipeline crassing on Marth Arm
atabilisation of floodplain terraczes/bacl channels and tributaries by niclc point control
Riparian revegetation in association with stock exclusion and ongoing bush regeneration

Toimplement these control measures, the following recommendations are made

Undertale mare detailed design of the recommended concepts, see Section 5.0 and Appendix A.

Oiscuss the contral measures proposed with stalceholders to gain an understanding of community
suppart, landholder co-operation, construztability and economic wiability.

Oevelop a riparian revegetation program within the river channel and floodplain to ensure stabiling
of the river and the concepts proposed. This shall be undertalen with support of landholders and
COmmunity sUpport groups such as Landzare and the Gatchment Management Authority.

Implement a monitaring and maintenance program for the proposed concepts to ensure they are
sustainable.

22
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APPENDIX A

Typical Concept Drawings



D3-STOCK EXCLUSION

OPTION 1- OFFLINE WATERING

OPTION 2 - RESTR\CTED ACCESS WATERING
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Acronyms and Definitions

The following terms waould be utilised throughout this repart. The definitions provided should be referred
to when interpreting the results in this document;

dbh — Diameter at breast height.

DEC - Department of Environment and Canservation (M3YW), now DECCWY.

DECC - Department of Ervironment and Climate Change (NSW), now DECCW,
DECCW - Department of Enviranment, Climate Change and Water (MSW).

DEWHA — Department of Environment, Water, Heritage and the Arts (Commaonwe alth).
DG - Director-General of the N2W Department of Flanning.

DPI- Department of Primary Industries (MSW), now DI&L

DI&I — Department of Industry and Investment (NS,

Direct impacts - Are those that directly affect habitat and individuals and include but are not limite d to
the mortality of animals and plants as a result of vegetation clearance and the removal of suitable habitat
(DEC, 2004).

EEC - Endangered Ecological Community.

EP&A Act — NSW Environmental Planming and Assessment Act 1979

EPBC Act — Commoanwealth Environment Protection and Biodiversty Consanation Act 7953,
Epilimnion — The layer of water above the thermocline.

FM Act — NEW Fishenes Wanagement Act 1994,

FSL - Full Supply Level.

GIS - Geographical Information Systerm.

GPS - Global Positioning System.

Hypolimnion — The layer of water below the thermacline.

Indirect impacts - Occur when proposal-related activities affect resources in a manner other than a
direct loss of the resource. Indirect impacts may include: killing a species through starvation, exposure,
predation by domestic and/ar feral animals, loss of breeding opportunities, loss of shade/shelter,
deleterious changes in the water table  increased soil salinity, promotion of erosion, inhibition of nitrogen
fixation, pravision of suitable seed bed for introduced weed invasion, fertiliser drift, ar increased human
activity within or directly adjacent to sensitive habitat areas.

Lacustrine — of or pertaining to, a lake.
LGA — Local Gavernment Area.

Lifecycle - |s the series or stages of reproduction, growth, development, aging and death of an
organism,

Likely - Taken to be a real chance ar possibility of a species accurring within the study area.

2241332819 Bowraville OFf-River Storage and bs=sociated Wark =
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Locality - The surrounding areas as defined by a 10 km radius of the study area.

Local population - The population that occurs within the study area, unless the existence of contiguous
or proximal occupied habitat and the movement of individuals or exchange of genetic material across the
boundary can be demonstrated.

ML - Megalitre (1 000 DOO litre ).

NES - Mational Environmental Significance.

NSC - Mambucca Shire Council.

NW Act — NSV Noxious Weeds Act 7993,

Proposal/ Proposal - The action / works proposed to be undertaken.

Region - a biogeographical region that has been recognised and documented such as the Interim
Biogeographical Regions of Australia (IBRA) (MWW NPWS, 20031, The study area falls within the Marth
Coast Bioregion.

Riffle - Shallow reach with low flow characterised by small hydraulic jumps over rough bed material,
causing small ripples, waves and eddies, without breaking surface tension.

SEPP 44 — NSW State Environemental Planning Policy 44: Koala Habitat Protection,

Study area- The areas, which are likely to be affected by the Proposal, ether directly ar indirectly. The
study area is limited to the inundation area, the existing borefield and proposed borefields, ather related
infrastructure, including a pipeline connecting the off-river starage to the barefields and the immediate
surrounds and the upgraded access roads.

Thermocline - A layer of water in an ocean or certain lakes, where the temperature gradient is greater
than that of the warmer layer above and the colder layer below.

TSC Act — NSW Threatened Species Consarvation Act 1995,
TSLA Act — N3W Threatened Species Legisiation Amendment Act 2004

Viable - The capacity to successfully complete each stage of the lifecycle under normal conditions.

i Bow raville Off River Storage and fesociated Woris 22239
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Executive Summary

The following report details the autcome of an aguatic and terrestrial flora and fauna assessment,
undertaken by GHD, forthe proposed Bowraville Of-Rwer Storage and Associated Works ('the
Propasal’.

The main abjectives of the conducted assessmentswere to review previous studies; ground truth the
previous studies; survey, identify and report on existing aguatic and terrestrial flora and fauna
communities; provide a qualitative summary of the environmental values of the study area; undertake a
risk assessment to identify the extent of potential impact to flara and fauna values; and provide
management advice and tools to mitigate these impacts.

The Proposalwould require the clearing of approximately 80ha of native vegetation including 27 45 ha of
hardwoaod plantation, 2002ha of Wet Flooded Gum and Tallowwood Forest, 7 85ha of Northern YWet
Tallowwood — Blue Gum Forest, 5.7%ha of Foothills Grey Gum — Broad-leaved Mahogany Forest, 0.6dha
of Wet Bloodwood — Tallowwood Forest (Temperate Rainforest), 13.55 ha of pastureland and 3.9 ha of
riparian vegetation. Whilst there is no obligation under the Mative Vegelation Act 2003 ta provide
compensatory habitat for the loss of the vegetation as part of the Proposal, opportunities exist to provide
some protection areasvia the acquisition of land in and around the storage.

Fourteen species of fauna listed under the TSC, FM and/ or EFPBC Acts were confirmed as ococurting
within the study area. The fauna of conservation significance includes six mammal species (Koala,
spotted-tail Cluall, Grey-headed Flying-fox, Eastern Bentwing-bat, Golden-tipped Bat and Little Bentwing-
bat), eight bird species (Masked Owl, Barking Owl, Sooty Owl, Powerful Owl, Glossy Black Cockatoo and
Warnpoo Fruit-dove), including two migratory birds (Rufous Fantail and Cattle Egret). The 7-part tests
concluded that no significant impact is likely on these species as a result of the Proposal Therefare a
species Impact Statement is not deemed necessary. No significant impacts are considered likely an the
threatened species or migratory birds listed under the EPBC Act and therefore no referral to the
Commarmae alth Minister in relation to the EFBC Act is necessary.

Three threatened flora species listed under the TSC or EFBC Acts were considered likely to occur in the
study area including Minute Orchid, Leafless Tongue Qrehid, Rusty Plum and Tylophora.

Mo threatened aguatic fauna or EECs were recorded or assessed as likely to accur within the study area.
Therefore no assessments of significance were undertaken for these entities.

The 7-part Tests concluded that no significant impact is likely on these species as a result of the
proposed action. Therefare no Species Impact Statements are deemed necessary. Mo referral to the
Commonwealth Minister in relation to the EPBC Act is necessary.

The key impacts associated with the Proposal include habitat loss, sedimentation and weed invasion. In
order to minimise these key impacts it is proposed to provide a protection area of 12255 ha around the
starage and prepare an Environmental Management Flan for the Proposal. This plan would include the
management of all proposed mitigation measures as outlined in this report.
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1. |ntroduction

1.1 Purpose of this Report

GHD was commissioned by Mambucca Shire Council (M3C) to undertake an assessment of potential impacts
on terrestrial and aguatic flora and fauna arising from the proposed Bowraville Off-River Storage and
associated works ("the Proposal”, which includes the storage area, headworks, borefields and related
pipeline carridors, upgraded access roads and ather off-river storage infrastructure. This assessment has
been prepared to satisty the requirements of the Epvironmental Planning and Assesament Act 1979 (EPEA
Act] and accompanies an Environmental Impact Staternent (EIS) prepared in accordance with Part 5 of the
EF&a Act

Extensive studies to quantify existing environmental flows were beyond the scope of requirements for this
study, but qualitative assessments based on habitat integrity and conditions were undertaken.

The ohjectives of the current assessment were to;

b Survey, identify and report on existing aguatic flora and fauna communities. In particular, species habitats
and communities of conservation significance including riparian environments;

b Survey, identify and report on existing terrestrial flora and fauna communities.  In particular, species
hahitats and comrmunities of consery ation significance,;

b Assessthe chemical and physical properties of the study area's waterways including the Mambucca River,
Bowra Creek and South Creek;

b Aszessthe environmental values of the inundation area in comparisan to adjacent ecosystems;
b |dentify potential impacts to flora and fauna;

b Provide management advice and tools to mitigate potential impacts to flora and fauna values;

b Undertake assessment of significance for threatened flora and fauna; and

b Provide protection areas against potential impacts upon flora and fauna.

1.2 The Proposal

The water supply for the Mambucca “alley is currently sourced from a borefield located in the alluvium
adjacenttothe Mambucca River just upstream of Bowraville an the north coast of NSW. The existing system
isvery simple with source water conditioned, delivered to two balance tanks and then gravitated to the whole
shire.

The 2002-2003 drought and subsequent studies have demanstrated that the secure yield of the aguifer is
insufficient for the water supply requirements of the connected Nambucca Yalley cormmunities during an
extended drought period. There is also a need to improve protection of the aguatic environment of the
Mambucca River and to cater for population growth expected over the next 20 years. Faollowing an extensive
series of investigations, Council has resolved to complete the pre-construction work required for the
construction of a5 500 ML offriver storage and associated activities, including the expansion of the existing
borefield.

Bowra Creek isa small tributary of Mambucca River and is located two kilometres north of Bowraville in the
Mambucca Local Government Area (LGA). The Proposal entails construction of an off-river starage in the
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Bowra Creek catchrment, expansion of the borefield along the Mambucea River and South Creek, construction
of a new collection tank and high lit pumping station, and installation of appraximately 1 500 to 2 D00 m of
pipeline to connect the collection tanks and the proposed off-river starage along with other related roads and
power infrastructure. The off-river storage would be transparently operated to assist in the maintenance of
environmental flows along Bowra Craek.

The Proposal would require the clearing of approximately 75 ha of land for the off-river storage inundation
area with approxirmately an additional 6 ha of clearing required for ancillary works (e.g. roads, river
stabilization works). A poartion of the inundation area is presently owned by the NSW Department of Industry
and Investrment (DI&Nfarmerly DPIY and is part of sustainable fore stry operations. The transfer of the land
and creation of easements required for the Proposal would be undertaken following the approval of the EIS.

1.3 Scope of Assessment and Approach

This Praposal aims to identify the existing aguatic and terrestrial flora and fauna values of the study area.

The fieldwork and associated data analysis and reporting provides a basis upon which to identify potential
impacts on flora and fauna that could result from the construction and operation of the Proposal and its related
infrastructure. To ensure these aims were achieved and delivered to NSC, GHD undertook an assessment of
flora and fauna communities using standardised quantitative surveys of threatened and commonly occurring
species and their distribution within the study area.

The surveysincluded:

b Flora: a standardised quantitative survey of terrestrial and riparian flora communities and an assessment
of potential impacts caused by inundation and changed flow regimes;

b Fauna: a guantitative survey of listed and commonly occurring terrestrial and aguatic species and
cammunities and their distribution in relation to vegetation types, topography and substrate accurring in the
area or areas potentially affected by the proposed off-river storage;

¥ Riparian: assessment of riparian habitat and integrity using standardised AUSRIMAS methodologies; and

p Water Quality: assessment of existing and ongoing water guality conditions in the catchment.
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2.  Existing Environment

2.1 Study Area

The study area is situated about 2 kilometres (km) north of Bowraville and 15 kmwest of Mambucca Heads in
the Mambucea River Catchment. It is approximately 250 hectares in size and includes the upper Bowra Creek
catchment area (146 ha) where the proposed off-river storage isto be located and the riparian environment of
Bowra Creek downstream from the proposed off-river storage to the confluence of the Mambucca River as
well asthe alluvial floodplains of the Mambucca River and South Creek.

The majority of the proposed storage embankment would be located in already cleared grazing land, while the
inundation area occurs within the upper Bowra Creek catchment that occupies part of the southemn extent of
Yiewmont State Forest and features 5 forest types that are described in Section 6.1, This vegetation has been
extensively logged by Forests NSW over many decades and has for most of thistime been managed as a
harrestable hardwood plantation.

Ecological issues considered in this report are limited to the storage area (comprising of the proposed storage
embankment and inundation area), the alluvial floodplains of the Mambucca River and South Creek, the
existing and proposed borefields, and the related infrastructure, including pipelines connecting the off-river
storage to the borefields, and the immediate surrounds, known hereafter asthe 'study area’as shown in
Figure 1.
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2.2 Biogeographical Context

The study area is located within the Morth Coast Bioregion (MSWY NPWS, 2003, The Marth Coast Bioregion
runs up the east coast of NSW from just north of Mewcastle to just inside the QLD barder. The total area of
the biaregion i= 5924 130 ha. The MW partion of Morth Coast Bioregion occupies 7,11 % of the state. The
=ydney Basin Bioregion bounds the North Coast Bioregion in the south and the Mandewar and MNew England
Tablelands bioregions are to the west (NSVW NPYWS 2003).

The study area is located in the Mambucca Catchment and is administered by the Morthern Rwvers Catchment
Management Authority (MRECMA) The Mambucca catchment is one of the smaller north coast catchments,
with its headwaters located in the eastern side of the Great Dividing Range approximately 50 km from the
coastline. The population of the catchment is approximately 19 000 and the town s of Macksville, Bawraville
and Mambucca Heads are the principal centres (MR ChWA, 2007).

The proposed inundation area is a sub-catchment in the southern portion of Viewmont State Forest. The
catchment contains the headwaters of Bowra Creek.

2.3 Clim ate

The Maorth Coast Bioregion has a sub-tropical climate an the coast with hat summers, through to a sub-humid
clirmate on the lower slopes progressing to a termperate climate in the uplands along the western part of the
biaregion, which is characterised by warm summers and no dry season (M3WY MPYWS, 2003).

The local climate is considered to be semi-tropical with summer dominant rainfall. The average daily
maximum temperature is around 23.3°C, while the average daily minimum temperature is around 14°C
(Bureau of Meteoralogy, 2007, Lang-term average annual rainfall over the catchment is between 1 300 mm
and 1,400 mm. Annual rainfall typically ranges from 1,300 mmto 1 500 mm in the northern and eastern
section of the high ridge country and between 1 200 mrm and 1 500 mm to the south and west along Taylors
Arm. Annual pan evaporation is estimated to range from 1,650 mm at Bowraville to 1,200 mm in the upper
Mambucca catchment (Lyall & Macoun Consulting Engineers, 19959),

2.3.1 Weath er Conditions during Surveys

Wi ather conditions experienced during the survey varied from thunderstarms to clear skies. The maximum
rainfall was 29.2 mm. The minimum termperature was 15.1%C and maximurm 28.2°C.

The Bureau of Meteoralogy (BOM) weather station that was considered to be maost representative of the
location of the Proposal was Kempsey. As shown in Table 1, based on mean temperature records, the
warmest month is January and the coolest month is July. February receivesthe greatest rainfall and
meptember the least.

Table 1 provides some additional climate characteristics that have been provided by CSIR0 (2007 for various
locations on the MNorth Coast of N2W. The current average of these characteristics also reflects the relatively
mild climate experienced on the Morth Coast of MSWY
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Tahle 1 Climate Statistics from Kempsey BOM Station

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Hou Dec

Mean Max Temp

*C) 232 258 ara 235 226 200 197 213 240 236 271 256

Mean Min Temp

*C) 176 174a 165 132 .7 .0 2.6 g.2 g.9 1.8 143 165

Mean Rainfall

- 134.0 1357 1522 1150 923 934 G711 G235 266 g4 933 109.0

2.4 Geology and Soeils

The Morth Coast Bioregion is one of the most diverse in M3WY. [t has Devonian and Permian bedrocks that
are part of the Mew England Fold Belt and have been closely faulted as they were thrust aver the narthern
margin of the Sydney Basin, Small bodies of granite and granodiorite have intruded the sedimentary rocks
and there are three centres of Tertiary basalt eruption (DECC, 20077,

Preliminary sub surface investigations have been undertaken at the storage site. There have been three main
geotechnical units identified. The site area is covered by colluvial soil along the valley side slopes, which is in
turn underlain by phyllite/schist bedrock.

Along Bowra Creek bed and adjacent narrow flood plain, colluviurm is encountered atthe surface, and is
directly underlain by alluvial deposits.

Further soils and geology infarmation is available in the geotechnical reparts prepared far the Proposal.

2.5 Topography

The broader catchment area rises abruptly frorm 50 to 150 m AHD, with especially steep slopes along the
northerm boundary. The area between the proposed off-river storage and the Mambucca River is low lying
with average elevations of 10 - 20 m AHD. The inundation area consists of lower elevations along Bowra
Creek, which range from 20 to B0 metres (m) AHD and includes numerous moderately steep gullies.

26 Hydrology

The inundation area consists of a generally southerly flowing ephemeral creek (Bowra Creek) that meanders
from the hill slopes in the Yiewmaont State Forest through lower agricultural land and feeds into the Mambucea
River. The run-off from the catchment is required to pass through the inundation area. The existing and

proposed boarefields are adjacent to the banks of the Nambucca River and South Creek, located narth of
Bowraville.

2.6.1 River Style

Hydroilex (2008) describe the Nambucca River and South Creek as being similar in that they exhibit near
identical geamorphic features that can be described as:

b A defined channel with moderate sinuosily rreandearing within a rather wide valley floor confined by
rugged hills on ether side;
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b The Valley floor comprises a floodplain of allivivm as a resul of vertical accretion aver g lang perod of
time, Build up of the aliuium has resulted tn terracing where features such as benches and levees are
present;

b Floodplain material is transient due to s loose binding nature and suface rreqularities are present as a
result of large flow s tata iy inundating the floodolain and causing mass erasion with observahions of flood
outs, back swamps and meander cut-offs;

b Entrenchment of the channel was observed by low frequency of overbank connection with channel flows;
and

b Sravel fver bed throughout with point bars of quartz gravels deposited in-gream where velacity of flow is
fow, particularly an inside bank of meanders and tall out of woody debrs” (Hydrailex, 2008).

The categorisation of the Mambucca River and South Creek is "confined vallay with planform controlled
discontinuou s floodplain® as defined in the Hydrailex repart (2008). Bowra Creek is a small tributary of the
Mambucca River and is considered to be the same categarisation althaugh at a much smaller scale.

Connecting reaches upstream of both the Mambucca River and South Creek are defined as "confined vallsy
with bedrock contralied discontinuows floodaiain®. The valley upstream is mare canfined than in the study area
with a defined channel aften running in a straight line fram edge to edge of the valley flaor until meeting
bedrock on outside bends (Hydroilex, 2008).

The loose nature of the floodplain alluvium and riparian vegetation clearing has allowed these reachesto
erode significantly and have become a source of in-stream deposits downstream (Hydroilex, 2008).

The reaches of the study area are at a transition from the high powered reaches upstream to the more
passive estuarine reaches downstream. As such, variations of geomaorphic features are present with the
greater entrenchment of the channel and wider, flatter floodplain accurs fram up to downstream (Hydroilex,
2003).

The connecting reach downstream at Bowraville is tidal with a near flat gradient with a planform that freely
migrates across the coastal plain of sand dunes. This reach connects to a significant estuarine system
supporting a large aguatic ecosystern of mangrove, saltmarsh and coastal rainforest including the estuaries of
Taylor's Arm and Warrell Creek (Hydroilex, 2008).

2.6.2 Groun dwater Flows

Dwe to the ephemeral nature of the upper reaches of Bowra Creek in the inundation area it is unlikely that it is
groundwater charged.

The rate of infiltration isvariable across the Mambucca River and South Creek catchments, also between
precipitation events as infiltration rates are controlled by the properties af the local =0ils such as permeahility
and antecedent moisture content. Infiltrating water may ultimately reach the water table and recharge the
local aguifer, mixing with the local groundwater,

Precipitation falling in the catchments that feed Nambucca River and South Creek is subject to significant
evapotranspiration as precipitation is heaviest during the summer season, and any water an the sail surface
or retained in shallow soils is likely to evaporate guite readily. Evaporation leadsto anincrease in
concentration of substances dissobed or suspended in the residual water. However, the replacement of
deep-rooting native vegetation with shallower-roating forage crops (such as annual crops) has decreased the
total potential transpiration for the catchments, increasing the potential recharge to the underlying aguifer.
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2.6.3 Groun dwater dependant ecosystems

The MSW State Growndwalter Dependent Ecosystern Policy (Department of Land and Water Canservation,
20027 identifies the major categories of groundwater dependent ecosystems as:

b Terrestrial vegetation;

b Base flows in streams;

b Aguifer and cave ecosystems; and

b Wetlands.

Other categories include:

b Terrestrial fauna;

b Estuarine and near-shore marine ecosystems,; and

b Groundwater, including bedrock and alluvial aguifers, which contribute to stream base flows.

There are no caves or cave ecosystems affected by the Proposal, nor near-shore marine ecosystems. An
assessment of potential impacts on groundwater dependent ecosysterms is pravided in Section 10.6.

2.7 Adjacent Land Use

The majority of the study area is located in Wiewmaont State Forest, which was logged in the mid-80's and the
majority has been re-established as hardwood Flooded Gurm (Eucalyptus grandis) plantations. The land
adjacent to Bowra Creek, South Creek and Mambucca River typically includes privately owned agricultural
land and N=C owned land.
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3. Legislative Context

The proposed storage area and related infrastructure are subject to a number of State and Caommanwealth
Legislative Acts and planning policies addressing ecological issues, as outlined below.

3.1 Environment Protection and Biodiversity Conservation Act 1999

The Commonwealth Environment Protection and Biodiversity Caonservation Act 1999 (EPBC Act 19949)
establishes a requirement for Commonwealth environmental assessment and approval for actions that are
likely to have a significant impact on matters of national environmental significance, the environment on
Commonwe alth land, or actions taken an Commonwealth land. Matters of national significance include:

b Warld heritage properties,

b Mational heritage places;

b Wetlands of international importance;

b Listed threatened species and ecological communities;
b Listed migratory species;

P Commonwealth marine areas; and

b Muclear actions.

When a proponent proposes to take an action that they believe may need approval under the EPBC Act, they
must refer the Proposal to the Commaonwealth Environment Minister. The purpose of the referral is to
determine whether a proposed action is a 'controlled action' and thereby requires approval under the EFBC
Act. If the Minister determines that a proposal is a cantrolled action, it would then proceed through the
Commonwealth assessment and approval processes. Ecological assessments undertaken to date have not
identified any nationally listed species ar communities that would be significantly impacted by the Froposal.

In danuary 2007, the Commanwealth and NSW governments signed a Bilateral Agreement which allows
DEWHAto accredit the assessment regimes under Part 34, Part 4 and Part 5 of the EP&A Act for
assessment purposes under the EFBC Act. The Bilateral Agreement applies only to proposals that the
Cormmormealth Environment Minister has determined are controlled actions under the EPBC Act, with the
exception of nuclear actions (DoP 2007),

3.2 Environmental Planning and Assessment Act 1979

=ection 84 of the Environmental Flanning & Assessment Act 1979 (EPEA Act), aims to imprave the standard
of consideration and protection affarded to threatened species, populations and communities, and their
habitats in the planning process. The outcome of any threatened species assessment should be that
developments and activities are undertaken in an environmentally sensitive manner, and that appropriate
measures are undertaken ta minimise adverse effects on threatened species or their habitats.

oection 5A of the EP&A Act, as amended by the Threatensd Species Conasrvation Amendment Act 2002,
list= the factors to be addressed in the Assessment of Significance of impact on threatened species,
populations and ecological communities. This has also affected the TSC Act 7995 and the Fisheries
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Management Act 1994, An essential outcome of the amendments is that as of late 2005, the previous "eight

part test" has been replaced with a set of revised factors now known as the "seven-part test”.

The seven-parttest assesses the likely significance of potential impacts on threatened species, populations,
endangered ecological communities and their habitats that are listed under the TSC Act and Fh Act.

Determining authorities have an obligation under the EP&A Actto consider whether a proposal is likely to
significantly affect threatened species, populations ar ecological communities, or their habitats. In this regard,
the determining authority must take into account the seven-part test

Discussions of species and ecological communities inv estigated under the provisions of Section 54 of the
EP&A Act have been detailed balow,

3.3 Threatened Species Conservation Act 1995

The TSC Act identifies and protects native plants and animals of 'threatened’ consenvation status. The Act
also provides for species recovery and threat abatement programs.

The Threatened Species Consarvation Act, (TSC Act) aims to conserve threatened species, populations and
ecological communities of animals and plants. Specific objectives of the Act are to; -

a) Conserve biological diversity and promote ecologically sustainable development;

b FPreventthe extinction and pramote the recovery of threatened species, populations and ecological
communities that are endangered,

) Fratect critical habitat of those threatened species, populations and ecological communities;

d) Eliminate ar manage certain processes that threaten the survival or evolutionary development of those
threatened species, populations and ecological communities;

) Ensure that the impact of threatening actions are properly assessed; and

f) Encourage the conservation of threatened species, populations and ecological cammunities by the
adoption of measures involving co-operative management.

These are the broad principles underpinning the TSC Act, State and Federal biodiversity strategies and
international agreements. The consideration of impacts at a local level is designed to make it easier for local
government to assess, and easier for applicants and consultants to undertake the Assessment of Significance
because there isno longer a need to research regional and state wide information.

There are fourteen fauna species and twa flora species listed under the TSC Act that are considered relevant
to this proposal and all species have thus undergone the seven-part testto determine whether significant
impacts to these species are likely.

3.4 Fisheries Management Act 1994

Marine and freshwater threatened species, populations and ecological communities of fish and vegetation are
addressed in the NSV Fisheries Wanagement Act 1994 (FM Act). The objectives of the FM Act are to;

b Conserve biological diversity of fish and marine vegetation and promote ecologically sustainable
development and activities;

b Preventthe extinction and promote the recovery of thre atened species, populations and ecological

communities of fish and marine vegetation;
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b Protect the critical habitat of those threatened species, populations and ecological communities that are

endangered,

b Eliminate or manage certain processes that threaten the survival ar evalutionary development of
threatened species, populations and ecological communities of fish and marine vegetation;

b Ensure that the impact of any action affecting threatened species, populations and ecological communities
of fish and marine vegetation is properly assessed; and

b Encourage the conservation of threatened species, populations and ecolagical communities of fish and
marine vegetation by the adoption of measures involving co-operative management.

The FM Act would be applicable to the proposed works. Permits that wauld be required from Department of
Primary Industries (WSW Fisheries) under this Act include:

b Minister to be notified under Section 218 in regards to the construction of the off-river storage and to
enable consideration of the need for fish passage;

b Construction of the off-river starage (creating fish passage obstruction) under Section 219; and
b Dredging and reclamation in "waterland” under section 200.

section 22027 af the FM Act, as amended by the Threatened Species Legislation Amendment Act 2004, lists
the factors to be addressed in the Assessment of Significance of impact on threatened species, populations,
ecalogical communities of fish and marine vegetation.

3.5 Key Threatening Processes

The KT Ps that apply to this Proposal include:
b Land clearance (EFBC Act) and clearing of native vegetation (T SC Act);

b Installation and operation of instream structures and other mechanisms that alter natural flow regimes of
tivers and streams;

b Degradation of native riparian vegetation along NSW water courses;
b Rermoval of large woody debris from Mew South Wales rivers and streams;,
b Loss of hollow bearing trees; and

b Invasion of native communities by weeds,

3.6 Mative Vegetation Act 2003

The Mabve Vegetation Act 2003 (MY Act) sets a framework for:

b Encouragement of revegetation and rehabilitation of land with appropriate native vegetation;

b Providing incentives for landholders to undertake management of native wegetation an their properties; and
b Anendto broad scale clearing, unless it improves or maintains the environment.

The MY Act provides three categaries of native vegetation including regrowth, protected regrowth and
rermnant vegetation with clear definttions.
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The MY Act provides greater flexibilty and incentives for landholders to manage native vegetation sustainably.
The Act gives effect to the Government's commitment to ending broad scale clearing unless it improves or
maintains environmental outcomes.

Approval for clearing is exempt under the NV Act due to the assessment being undertaken under Part 5 of the
EP&A Act

3.7 Moxious Weeads Act 1993

The Noxious Weeds Act T3 (NVW Act) is a NSV government instrument outlining the definition, declaration,
and control of noxious weeds throughout the State. Local government bodies have the responsibility to
ensure thatthe Actis complied with within their boundaries.

For a plant to be declared a Noxious Weed it rust be considered to pose a serious threat to humans,
agriculture andfor the enviranment. There must also be consideration given to the feasibility of control and
enforcement of those methods, Plants are declared noxious by arder of the Minister for Agriculture.

Landowners or occupiers have obligations under the MWW Act to contral any declared weed an their property.
Council is required to conduct inspections of private properties to check compliance with the MWW Act and
Maoxious Wyeed Officers have the authority to issue control notices for any breach. The weeds currently listed
as noxious in the Nambucca control area are listed in the declaration.

3.8 State Environm ental Planning Policies

3.6.1 SEPP 14 —Coastal Wetlands

State Enviranmental Flanning Folicy Mo 14 — Coastal Wellands (SEFPP 14) applies to many wetlands an the
coast of NSW. The Policy is designed to protect wetlands from ad hac clearing, draining, filling and levee
construction. Where a development is proposed to involve clearing, draining, filling or the construction of 2
levee, preparation of an environmental impact statement is required to be approved by the lacal Council and
the Department of Planning.

The aim of this policy isto ensure that the coastalwetlands are preserved and protected in the environmental
and economic interests of the State.

The proposed warkswould nat directly affect any EPP 14 wetlands. However, the environmental

aszessment considers the affect of flows downstream of the borefields as several SEPP 14 wetlands occur
down strearm.

3.8.2 SEPP 44 — Koala Habitat Protection

State Enviranmental Flanning Folicy Mo, 44 — Koala Habitat Frotection (SEPP 44) aims to encourage the
proper conseryation and management of areas of natural vegetation that provide habitat for koalas in arder to
ensure a permanent free-living population over their present range and reverse the current trend of koala
population decline.

SEFF 44 applies to lacal government areas listed in Schedule 1. Nambucea LGA is included in Schedule 1,
therefore consideration of the potential application of SEFPF 44 is required. SEPF 44 technically only applies
to development applications but the intent of the SEPP has been considered in preparing this report.
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4. Methods

This ecological assessment incarporated the following project tasks:

p Literature review and database searchesg
b Field investigations;
b |dentification of ecological values across the study area in comparison to adjacent ecosystems; and

b Impact assessment of the Proposal under Section 54 of the EP&A Act.

4.1 Literature Review

several environmental assessments have previously been undertaken for the Proposal. These reports
contain documentation of the ecological attributes of the area, including terrestrial and aguatic flora and fauna.

Acreview of previous biodiversity and ecaological assessment surveys and reports within the study area and in
adjoining areas for records of threatened species and ecological communities was completed. This review
included previous flora and fauna surveys (terrestrial and aguatic) completed for the study area and in the
region, water quality data, Council documents and conversations with Forests MNSW persannel.

Previous Flora and Fauna investigations within the study area include:

¥ Connell Wagner (1996) Mambucce District Water Supply - Storage Dam Site Options T and 2 - Freliminary
Flora and Fauna Imvestigation, NEWW Department of Public Warks and Services;

b Caonnell Wagner (1937) Flora and Fauna sudies Nambucca Disthct Water Supply Storage Dam Site
Options 24 and 28— Flora and Fauna Investgation, Department of Public Works and Services;

b Forests NSVW (2002) Fre-logging and Pre-roading Survey Report, NE Region, Urunga Management Area
Yiewrmont State Forest;

b Biosis (2004) Draft Nambucca Flora and Fauna Aasessment for the Nambucea District Water Supply,
MWW Departrment of Commerce;

b Biosis (2000) Updated Flora and Fauna Assessment for the Nambucca District Water Supply Scheme
Augmentation, Mambucca Shire Council and MNEW Department of Commerce;

b Biosis (2005) Nambucca Water Supply Scheme: Targeted Survey for Acacia chinysotricha, Nambucea
ohire Council and Department of Commerce;

b Bishop, K., (2005) Nambucca District Water Supply Augmentation. Field Appraisal of suggested flow rulzs
and fasues ansing from the 1996-7997 Aquatic Ecology Study, Department of Commerce, Mambucca
Shire Council; and

b Marmbucca Shire Council (August 200B) Prafiminans Environmental Planning Cve nvlew Water Supply
Scheme.

The reports listed above assessed equivalent project designs and outcomes as this report; therefare the
respective impact assessments, assessments of significance and recommended mitigation measures were
considered as part of this report.

Other Flara and Fauna investigations within the region include:
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¥ Darkheart Eco-Consultancy (2000) Threatened Species and SEPP 44-Koala Habitat Asasssament of
Froposed Sand and Grave! Extraction Industny on Lot 42, DF 788702 Graces Hoad wvia Dowrawville, Town
Flanning Consultants and Drafting Services, Nambucca Heads;

b Jelliffe Environmental (1997) Review of Environmental Factors Proposed Bowraville Effluent Reuse
Scheme Irngation Sites, Department of Public Warks and Services, Coffs Harbour; and

b MCMC (20007 Mambucce CMC Community Water Quality Wonitoring Froposal, Mambucca Catchment
Management Caommittee; and

b Helevant species recovery plans and/or supporing information,
Other relevant reports relating to the region:

b Pertinent environmental planning documentation and applicable legislation and its relevance to the
Froposal area;,

b Localgovernment data, including State of the Environment reports; and
b Previous catchment consultancy reports,

The results of this research have been used as background information to select appropriate sampling sites
and techniques during the development of the field program.

Mo prior flora and fauna investigations have considered the pump station, filtration plant, proposed borefields,
proposed access roadsto be upgraded and associated pipeline development foatprints. The location and
ecological value of the land to be potentially impacted by this infrastructure has been assessed in this
document.

4.2 Database Searches
Searches of the following databases were undertaken on the 27™ July and 158™ August 2008

b Department of Environment, Water, Herttage and the Arts (DEWHA) Protected Matters Search Tool for
Matters of National Environmental Significance (NES) listed under the EFPBC Act, which may occur within a
10 ki radius of the study area ;

b Department of Environment and Climate Change (DECC) Atlas of MSW Wildlife Database Hecords for
threatened species and endangered ecological communities listed under the TSC Act and FM Act which
have been recorded within a 10 km radius of the study area.;

P MNEWY Government's BioMet database of records from the collections of Australian Museum, Forests MEWY,
DECC and M3 Department of Primary Industries {including N3 Fisheries), and

b Community non-government groups including Birds Australia.

4.3 Terrestrial Flora and Riparian Yegetation Survey Methods

Field surveys were undertaken within the study area by GHD ecologists between 17% and 21% November
2005, The field surveys aimed to verify the vegetation communities previously identified within the study area,
as shown in Figure 3 (Connell Wagner, 1997), and assess the potential for the study area, including the
inundation area and pipeline routes, to provide habitat for threatened flora,

The flara field studies invalved:

b Ground truthing of previous vegetation mapping and aerial phatography,
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b Preparation of a plant species list for the vegetation communities that would be directly impacted by the
proposed action;

b ldentification of species of conservation significance; and
b ldentification of potential hahbitat for significant flora species.

The survey design to determine the potential for threatened species listed on the TSC Act and EFBC Act that
are likely to occur within the study area was based on an assessment of habitat suitability, previous studies,
local government records and species distribution range. The survey methods included walked transects,
Rapid Appraisal of Riparian Condition (RARC) assessments and random meanders targeting threatened flora
species. Quadratswere deemed unnecessary, as previous quadrat survey effort had been undertaken
throughout the study area. All ohservations were recorded on appropriate proforma field data sheets.

Rainfall leading up to the survey was good with 122 mm occurring during September and 454 mm during
October (BOM, 2008). The vegetation was responding well to this rainfallwith new shoots appearing. Timing
was appropriate as several spring flowering species were abserved in flower.

Flora survey locations are shown on Figure 4. Survey effort and technigques are outlined in Table 2,

The following methods were used to ground truth the existing wvegetation mapping that was undertaken by
Connell Wagner (1997) and assessthe ecological condition of the riparian vegetation at specified locations
along the Mambucca River, Bowra Creek and South Creek.

4.4 Flora Survey Effort

The terrestrial survey of the inundation area, riparian appraisal and aguatic flara assessment were undertaken
over five days between 17™ and 21% Movernber 2008, Survey methods, effort and timing was consistent with
the DECC guidelines (DEC , 2004). Table 2 details the effort implemented during the survey period.

Tahle 2 Flora Survey Effort

Survey Tasks Technique Survey Effort

Terrestrial Wegetation 100 rm % 50 m Transects 10 transects scattered throughout
the inundation area covering

1 mx 1 m subplots different vegetation communities.

5 subplots were undertaken in
the 5 forest types present in the
inundation area in combination
with relevant transects.

Random Meanders Random meanders of varying lengths Fandom meanders aimed at
covering each vegetation
cammunity present within the
study as well as targeting
threatened flora species.

Riparian vegetation 200 rmx 40 r Transects alongside creek 5 locations along Mambucca

ar river banks Fiver, 4 along Bowra Creek, 2
along South Creek and 1 contraol
location at an unnamed creek off
Helliwells Road.

Rapid Appraisal of
Riparian Condition
(RARC)
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Aguatic Weed Surveys Identifying and targeting aguatic weeds at

each RARC location, and including any
other waterbodies encountered whilst
accessing survey locations (farm creeks
and dams).

12 locations in association with
RARLC.

The locations of the flora transect surveys are shown in Figure 4.

2241332819 Bowraville OFf-River Storage and bs=sociated Wark =

Aquatic and Terrestrial Flora and Fauna Assessment

17



SrLp NP g R S - MMLLD S o phe g U R, Ak e
AP T P S AT W g e B D £ T T T AT LA P

P
MR A P ST P 0 1P I DT R LI ' ) o GO P A 0.0 B IR D A A P G 0 SRR O R QLA TLMAD D N [ el o i G s S D PERHRRILOT ORI TTT I R A WL O R0 R 1 L R R LMD T LI LSS P DR .u_.!uau.-.u CLLESIEL I T P AT N IR -EE Y
W i 3 FOEEES 21594 ESOFEE £ 15 L OF ZIVEN SoqRH el (38 WAIH | S S1EE Py LR e NN S MO R [T Iro L E A i

o ainfil4 5007 SIS0 BUN0S (EE 1) JBufen, BUUaD

L BT T DEETY A D oGy min

_u..__n_:__n:..._...__.._n"..__:...:_.._ . _— ..w._.w“ﬁ:.u a...uu.ﬁllh...t:h“ﬂﬂ.-ﬂj.::nnng!
Ay paddell se saigunuIwLIng uoeehags, == Emmi,ﬁ_.h”uﬁﬂ { _ } e .....“ i
R aii EmE_mE AL R = .. ' = FREAE I ) - 5L ...;.... \.o.. S _:nIHIHIE. )
W uclAnay SbeQs Jang 40 3|nelmig —_— p17 Mgl 15 - = - N
el PR o Rie skt e d HOHYIEIH 5E0IE |
r ‘ r __.‘—..-..u.. -.l.rl.-.rl 5 = = 5 H y o Hr ! . k ') (5 I-0E#FG PR NL-BCHE -
Jotep \ & : Ty ol W b ; T ; ; . 41 OQOGE ¢} voeLLey Asedoy QUE PuBT Guswaiiemalsy

fippumog jsax) Eg

TRE WUSLLTIED DUE LDERUMUL) D

Jsajuees ajeied e i

yuy eufiges' 3 - s syddeans i
sumnpd smyddjeang 1m0
uonepued ponwmpsey spued sndeang

ST pue oo’y 2nbusdod endbeany i
yetaey sl supdfEng

s n__u.._._"m.n___.m ‘..__u .

g2l Aprs w Juaseld uoyejabes,




3L it 3 .34 1 Tial U
+ 2infl4 SUTIEID] ABMNS BUMEL P BIO
NEnby pUE [BUSEUSL

AN _:u..:"_.._.h.:_ﬁ_..._‘_ ETIE]

R TTR HR Y B




4.4.1 Terrestrial Flora Survey

Az mentioned above the survey effort focused on ground truthing previous survey efforts. Therefore no
additional quadratswere deemed necessary, as previous extensive quadrat survey efforts had been
undertaken throughout the inundation area.

The areas not covered by previous surveys that are of relevance to this proposalwere located along the
riparian corridors of Mambucca River, South Creek and the lower reaches of Bowra Creek. Subsequently
these areaswere surveyed in light of proposed pipeline routes.

Yegetation communities accurring within the study area were surveyed using walking transects and randam
meanders to ground truth previous investigation's determination of vegetation boundaries, floristic diversity
and potential habitat for threatened flora.

Prior to undertaking the detailed field surveys, a general walk/drive over of the study area was undertaken to:

b CObtain an understanding of the plant communities in the survey area and identify ecological community
boundaries in combination with aerial photographic interpretation;

b ldentify locations for traverse sampling within the various communtie s;
b ldentify the potential distribution of threatened plants and record inconspicuous species; and
b Record opportunistic flora sightings.

The ten 100 m x50 m walking transects were completed across the study area to obtain an understanding of
the previously surveyed vegetation communities and to identify community boundaries and record species. At
least one transect was located within each vegetation community whilst the remainder were placed across
the boundaries of vegetation communities.

Infarmation recarded whilst surveying transects included all plant species observed within a 50 mwide strip
(25 m either side of the centreline of the transect), together with other relevant information relating to the
distribution of plant species such as aspect, topographic position, elevation and vegetation community
boundaries. Ahand-held GPSwas used to map proximate boundaries of vegetation communities across the
study area.

Plants were identified asfar as possible to species or subspecies level. For plants, which could not be
identified in the field, a voucher specimen was collected and identified in the lab using taxonomic keys such
as Flora of New South Wales (Harden 1992, 1993, 2000, 2002} and other reference material.

The infarmation collected fram the field surveys was used to:
b Nerify (ground truth) the previous field investigations;

b Make a determination as to whether or not any EECs listed under the TSC Act ar threatened ecological
cormmunities under the EPBC Act occur within the study area;

b Aszessthe impacts on native vegetation associated with the off-river starage and related infrastructure;
and

b Consider offset apportunities where vegetation is required to be removed.

Targeted searches for the threatened plants Rusty Plum (Amorphospe tmurn whitel and Tylophora were
undertaken in areas supporting potential habitat far these threatened species. Random meander transects
within these areaswere carried out and any threatened flora species recarded. In addition, the boundaries of
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any endangered ecological communities (EEC) ocourring within the study area were to be recorded using
5P% and subsequently mapped in GIS, howewer this did not eventuate as no EEC s were identified.

4.4.2 Assessment of Vegetation Condition

Each terrestrial vegetation community identified within the study area was assessed with respect to the
degree to which the vegetation resembled that of undisturbed remnant vegetation. The following criteria were
used to assessvegetation condition:

b Species composition and degree of weed infestation; and
b “egetation structure as a representation of each original layer of vegetation.

Three categories 'Good, Moderate and Poor’ were then used to evaluate the condition of each vegetation
community surveyed, as shown below:

Good

b High number of indigenous species;

b Mo weeds present or restricted to forest edges and dirt roads;

b Contains ariginal layers of vegetation (groundcovers, understorey and canopy); and
b Layers are intact

Moderate

b Contains a moderate number of indigenous species;

b Moderate level of weed invasion, either in isolated patches or scattered throughout;
b Cne or mare of the vegetation layers have been disturbed; and

b Layers are mostly intact.

Poor

b Contains a low number of indigenous species;

b High level of weed invasion or heavily scattered throughout;

b Cne or mare of the vegetation layers has been heavily disturbed; and

b Layers are missing as a result of disturbance.

4.4.3 Riparian Vegetation Survey

The method of data collection used to assess the riparian vegetation was the Rapid Appraisal of Riparian
Condition (RARC). The RARC method is used to assess and moanitar riverbank condition as developed by the
Commonwealth Department of Land and Water Australia and is compatible with AUSRIYAS methodologies.

The method is used to score a number of vegetation attributes in the riparian zone, and thus provides an
overall scare that isintended to rank the ecaological status of the site. Scores are calibrated to be between O
and 50, and the greater the score the better the condition of the riparian zone. The basic scoring system is
composed of five components:

b Habitat continuity and extent (HABITAT);
b “egetation cover and structural complexity (COWER),
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» Dominance of natives versus exotics (NATIVES);
b Standing dead trees, fallen logs and leaf litter (DEBRIZ); and

b Indicative features of a diverse intact riparian (FEATURES).

Each RARC lacation was surveyed using a 200 m x 40 m transect along the riparian zone of one side of the
creek or river being evaluated.

Twelve survey sites were located throughout the study area as shown in Figure 4. They were located along
the Mambucca River, South Creek and Bowra Creek.

4.5 Terrestrial Fauna Survey Methods

One of the primary aims of this assessment was to build on the existing information regarding threatened
species and habitats, as established in previous investigations. The survey effort and results of the previous
inv estigations were used to determine the survey methods, locations and effort for this investigation with
particular reference to areas of the study area that were not covered in previous investigations {i.e. Nambucca
River, South Creek, Bowra Creek, proposed pipeline routes and proposed access roads).

Dedicated trapping surveys (such as Elliots, cage traps and pitfall traps) for terrestrial animals were not
completed during this assessment. Trapping of terrestrial fauna was not undertaken due to efforts undertaken
by Connell Wagner (18997); therefore reference has been made to the results of their trapping survey effart as
shown in Table 3. Considerations of the speciesthat may be listed in recent database searches that may nat
have been listed in previous searches were used to assist in this survey effart.

The survey effort for all fauna groups, including targeted surveys for some threatened species are described
in Table 4 and the location of surveys are shown in Figure 4.

The potential for threatened species listed on the TSC Act, EPBC Act andfor FM Act to occur within the study
areawas based on an assessment of habitat suitability, previous studies, local govemment records and
species distribution range.

The fauna field studies aimed to:
b Tobuild on substantial existing information from previous assessments in regards to threatened species;

b |dentify and describe the commanly occurring and listed terrestrial species and communities known ar
likely to be present in the study area, and assess which species or communities may be affected by the

Froposal;

b ldentify the presence or potential presence of threatened and migratory fauna species and populations
listed under the TSC Act and EFBC Act;

b Describe habitats that may be directly ar indirectly affected by the Proposal and assess the value of the
habitats available to threatened fauna species within the inundation area and surrounding study area; and

b Describe the type, location, size and condition of habitat of affected species and communities and provide
details of the distribution and condition of similar habitats in the region.

Field surveys were undertaken within the study area by GHD ecologists between 17% and 21% Mavember
2005,
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The survey design to determine the potential for threatened species listed on the TSC Act, EPBC Act and/or
Fhil Act that are likely to occur within the study area was based on an assessment of hahitat suitability,
previous studies, local government records and species distribution range.

GIS analysis was used to determine the area in hectares of each vegetation community to be removed
“impacted” by the Proposal. These figures were then used in the assessments of significance to determine
likely impacts to threatened species.

Fauna survey locations are shown on Figure 4. The current survey techniques and effort are outlined in Table
4.

4.5.1 Previous Surveys

Previous surveys have been conducted within the inundation area and along the proposed pipeline routes by
Connell Wagner between 18™ Navember and 7 December 1996, and Biosis on the 13" and 14™ December
2004, Weather conditions during the survey periods have been typically been fine and warm with intermittent
showers (BOM, 2008). The surveys constituted of a variety of techniques as detailed in Tahble 3.

Tahle 3 Previous Fauna Survey Effort

Survey Effort Who Survey Effort
Bats ConnellWagner  Harp trapping at 13 Locations

Anabat atb locations

Handheld bat detector used along walking transects aver 3 nights
2 hoursiight

Active fauna Biosis Actively searching, listening and incidental observations
searches
Forest Cyls Connellagner  Spotlighting along bat detection transects over 3 nights

Call playback 3 sessions over two nights

Koalas ConnellWWagner  Searches for scats and scratch marks over a 3 km long transect
camprised of forest trails

Terrestrial and ConnellWagner  Fifty Elliot traps both tree mounted and on the ground, and five

Arboreal cage trapswere set along four transect locations covering five

Marnmals vegetation types,

Spotlighting and stag watching 12 person-hours over two nights.

Active searches over a four day period including litter searches
and track, scat and sign identification.

Birds Connellagner  Diurnal bird surveys at dawn and dusk over 4 days
Frogsand Connell¥Wagner  Hahitat searches over 4 days along creek lines
Feptiles

Call playback and call identification techniques

452 Current Survey

The current tasks, methods and survey efforts are summarized in Table 4.
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Tahle 4

Current Fauna Survey Effort

Sampling Technique

Tree hollows gl mtransects 10 Transects
Mammals/Reptiles/Avifauna apotlighting walked 10 Three persan-hours
Marnmals Anabat 3] Three survey-nights
Amphibians/Mammals/Birds Call Playback 3 survey Locations
Koalas apot Searches/ Call Playback 10/ 3 :;?::Z?i;;eseg atflora survey
Arbioreal Mammals stag Watches 3 One person-hours
Amphibians Diurnalf Mocturnal Searches ] Per=son Hours
Feptiles Diurnal Search 5 Ferson Hours
Awifauna Diurnal Search 10  Person Hours

4.5.3 Fauna Habitat Assessment

The fauna habitat assessment involved collecting data on the nature and condition of habitats, detailing
specific resources and features of relev ance for native fauna, such astree-hollows, lags, rocky outcrops,
fallen timber, leaf litter, grassy groundcover, shrub strata, foraging substrates, summer-flowering eucalypts,
casuarinas and mistletoe. In addition, indirect evidence of fauna (i.e., scats, feathers, fur, tracks, dens, nests,
scratches, chew marks and owl wash) was recorded.

General fauna habitat assessments were focused on areas where vegetation is proposed to be removed due
to the construction of the storage area and related infrastructure. Specific resources such as shelter, basking,
ronsting, nesting and faraging sites for amphibians, bats, birds, arboreal mammals, ground-dwelling mammals
and reptiles were noted.

Results of the diurnal habitat assessments were used to appropriately locate nocturnal owl, bat, arboreal
mammal, frog and aguatic fauna surveys.

454 Incidental Scats, Tracks and Traces

Incidental recards of fauna tracks and scats were collected during the execution of other field survey tasks
such as reptile searches and habitat assessments. Scats of feral animals often provide impartant information
on native species present in the area and were also collected. Furthermore, incidental records of scratches
and feed scars on treeswere recorded during surveys to help identify arboreal species’ presence within the
study area.

455 Tree Hollow Transects

Hollow-bearing trees provide a valuable and potentially limiting resource for some native fauna for nesting and
ronsting. Fifty metre transects were completed in each vegetation community to identify hollow-bearing trees.
Hollaw bearing treeswere recarded where observed along access raads and fire trails.
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Data recorded for hollow-bearing trees included:
P GPS coordinates;
b Height of tree;

b Evidence of fauna use (eq. scratches, scats, owl wash), and

p  Other notable features (eg. proximity to stands of Allocaswaring spp, watering points, etc).

4.5.6 Stagwatching

Arboreal mammals and microchiropteran bats are known to emerge from hollows at dusk. Therefore,
stagwatching was conducted at dusk prior to spotlighting to identify den or roost trees. Hollow-bearing trees
were watched for approximately 30 minutes fram dusk until dark for the emergence of arboreal mammals an
potentially, bat species (Figure 4).

4.5.7 Spotlighting

Spotlight searches for nocturnally active marmmals, as well as birds and herpetofauna including dedicated
listening periods for fauna vocalisations, were carried out over twa nights throughout the site. Species weare
identified by observation under spotlight or by call identification.

Each surveyinvalved a series of tfransects conducted on foot at approximately 1 km/h. Walked transects
ware undertaken along walking and vehicle tracks (Figure 4) and in adjacent bushland areas.

Surveys commenced at dusk and targeted areas with trees with hollows to detect arboreal mammals, fore st
owls and bats emerging from diurnal roosts to forage. Open water bodies were also targeted at this time to
detect species coming to these locations to drink ar farage above in the case of microbats.

Marmmals and nocturnal birds were identified by observation under spotlight ar by vocalisations heard whilst
spotlighting. ldentifications were in accordance with Strahan (19950 and Pizzey and Knight (2008).

458 Surveys for Threatened Terrestrial Fauna

aystematic searches far Commonwe alth and State listed threatened species were undertaken using a
combination of the technigques presented in this section.

Birds

Target Species:

b Australian Painted Snipe (Rostratula australis),

b Black-necked Stork [Ephppiothynchus asiaticus),

b Brown Treecreeper (Climactens plcurmnus victornae),
b Glossy Black-cockatoo (Calplorhnchus latham);

b Csprey (Fandion haliaetus),

b Hegent Honeyeater (Xanthomyza phnigia),

b Powerful Owl (Minox strenua);
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¥ Sooty Owl (Tyito tenebricosa); and

b Swift Parrot (Lathamus discaolor).

Diurnal bird surveyswere conducted using 20 minute, one-hectare searches. Sureys were conducted in the
eatly morning and late afternoon when birds are typically most active. All bird species heard or sighted during
the surveys were recorded. Incidental sighting s of birds during other field surveys were also noted.

Diurnal bird surveys also included searches for habitat features of relevance far particular threatened species,
including searching far evidence of feeding, such as cracked Allocasuarina seed cones from Glossy Black-
cockatoos and signs of bird presence, such as pellets, whitewash (owls), nests (Osprey) ete

Call playback surveyswere conducted for the Powerful Owl, Barking Owl, Masked Owl, and Sooty Owl for
three consecutive nights. Surveys invalved call playing for five minutes followed by a listening period of five
minutes (undertaken separately for each species), and a final listening period of approximately 10 minutes.
Calls were played through & portable CD player connected to a (ER-409) 15-watt megaphone. Potential roost
sites in the immediate area weare then scanned for 10 minutes using spotlights.

Active searches around waterways for Black-necked Stork and Australian Panted Snipe were underaken at
the RARC and aguatic survey locations,

Mammals (Exciuding Bats)

Ground-dwelling Memmals

Target Species:

b Hastings River Mouse (Fseudomirs oralis);

b Spotted-tail Quoll (Dasyws macwlatus); and
b Long-nosed Potoroo (Fotorous fridachicus).

The likely presence of ground-dwelling mamm als was determined through detailed habitat assessments.
Habitat features such as fallen debris and extensive ground cover that offer potential suitable shelter and
runways through native grasses and diggings were used as indicators of use. Scat and latrine
searches(Spotted-tail Quoll) were also completed in appropriate areas to indicate usage.

Arboreal Manumals

Target Species:

b Koala (Phascolarctos cinerens), and

b ellow-bellied Glider (Fetaurus australs).

opot surveys targeting the presence of Koalas were completed in appropriate vegetation communities. This
technigue involves identifying mature feed trees and completing searches under nearby relevant trees for
koala scats, scratches and presence, as well as spotlighting and call playback.

The Yellow-bellied Glider has been previously recorded to the nothwest of the study area in Wiewmont State
Forest, as indicated in DECC Atlas of Wildlife and Bionet database searches, Accordingly spotlighting and call
playback was also completed far Yellow-bellied Gliders.
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Microc hiropteran and Megachiropteran Bals
Target Species:
b Eastern Bentwing Bat (Miniopterus schreibersi oceanensis),
b Eastern Long-eared Bat, (Nyctophilis bifax),
b Large eared Pied Bat, (Chalinolobus dwyerl),
b Little Bentwing Bat, (Miniopterus australis); and

b Grey-headed Flying Fox, (Fteropus polbcephalus).

Ukrasaonic call recording deviceswere placed in suitable flyways within a wariety of vegetation communities to
detect micrachiropteran bats. Focuswas placed on riparian areas and natural flyways, which typically pravide
an abundance of insects for feeding. Anabat 201 detection units were set before dusk and retrieved each
morning.

Incidental recards of potential roost habitat (hollow bearing trees) far threatened species were recarded and
diurnal habitat searches were undertaken to identify potential roost habitat for the Grey-headed Flying Fox
These surveys were based on the presence of appropriate food and roosting trees or indirect evidence, such
as bat gquana.

Spotlighting for megachiropteran bats (e.g. flying foxes, tube nosed bats, larger insectorivous bats) while
listening for vocalisations was undertaken in conjunction with spotlighting for other mammals.

Amphibians

Target Species:

¥ Green and Golden Bell Frog (Litoria awrea);

b Booroolong Frog, (Litaris booroclongens!s),

b Southern Barred Frog, (Waxophyes balbus), and
b Giant Barred Frog, (Mixophyes feratus).

Diurnal and dusk searches of suitable habitat for listed frog species were undertaken at each aguatic survey
site (see Figure 4). Surveys included tadpole searches using dip nets along transects of streams and
backwaters, along with a visual search for basking individuals within the wvegetation around the water body or
watercourse and in-stream vegetation (if present).

GHD has recorded breeding and territorial calls of all NSW frog species of conseration significance, and
most of the commaoan species. Afrog megaphone was used to play callback mpegs for the above mentioned
frogs at appropriate drainage lines and wetland sites just after dusk. Surveys started with an initial listening
petiod of 10 minutes and then calls were broadcast intermittently for five minutes. This was followed by a 10
minute spotlighting and listening period.

spotlighting for frogs was undertaken along in-stream vegetation and vegetation adjacent to the site.

Incidental records of other frog species heard or sighted during the inspections were noted. General habitat
features and water quality parameters were recorded in conjunction with the surveys,

Reptiles
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One threatened terrestrial reptile species, Stephens' Banded Snake (Hoplocephalus stephenall), was
identified during the database searches. .

Reptile surveys invalved active searches of the study area and surrounds to identify potential breeding and
foraging habitat for reptile species, including in particular the threatened species Stephens' Banded Snake,
which could potentially occur in the study area aswell as all fossorial species, including skinks, blind snakes,
and other snakes.

Surveytechnigues employed included:
b Diumnal searches for sheltering or basking frogs and reptiles;
» Hock, log and debris rolling; and

b Spotlight surveys for nocturnally active species (e.g. Stephens Banded Snake, geckos).

4.6 Aquatic Survey Methods

GHD ecologists undertook an aguatic assessment over five days, between 17" and 21% November 2008. The
aguatic assessment included the following components:

b Aguatic habitat assessment;
b Fish sampling;
b Macroinvertebrate sampling; and

b Wiater Cluality.

4.6.1 Survey Site Selection

GHD undertook aguatic surveys at a total of 11 sites on three waterways:
» Bowra Creek;

b South Creek; and

¥ Mambucca River.

The aguatic survey siteswere selected after caonducting a background survey using NSWY government
database searches, a literature review and available spatial data. The survey siteswere located within the
greater catchment to provide a wide-ranging assessment of the aguatic conditions. To increase the power of
the statistical analysis, multiple steswere selected along the length of the Mambucca River and two of its
tributaries. Sites selected can be incarporated into future monitoring programs to detect changes in aguatic
hahitat.

The sampling program included:

¥ Bowra Creek - four sites:

— Two within the inundation area (BC1 and BC2);
— One upstream and downstream of the proposed pipeline crassing (BC3 and BCA).

b South Creek -two sites:

— One upstream and downstrearn of the proposed bare field (SC1 and SC2).

b Mambucca River -five sites:
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One reference site at Missabotti Creek (MNR13;
One upstream and one downstream of the existing bore field (NR2 and NRE3);

Cne downstream of the proposed bore field, south of the South CreekMambucca River confluence
NR4Y; and

— One downstream of the confluence of the Nambucca River and Bowra Creek (NRS).

Bowra Creek originates within the inundation area and therefore no samples were taken upstream of the
inundation area.

Aguatic survey methods and effort are described in the following sections. The location of the aguatic
sampling sites is presented in Figure 4.

4.7 Aquatic Survey Effort

Table 5 details the aguatic survey effort implemented during the survey period.

Tahle s Aquatic Survey Effort

Survey Tasks Technique Survey Effort

All 11 sites (Bowra Creek, South
AUSRMNAS standards, D-framed Creek and Mambucca River);
250 pm dipnet 10 m sweeps of edge and riffle

(where possible) hahitats

Macroinvertebrate sampling

Fizh survey Fyke nets: set overnight 2 nets /2 nights /4 locations

Seine nets: sweep of pools or

Fish survey challow areas 5 sweeps at different locations
Reptile survey Turtle traps: set overnight 4 nights at 4 locations
Wiater Cluality mampling cantainers All 11 sites (Bowra Creek, South

Creek and Mambucca River)

4.7.1 Aquatic Habitat Assessments

The GHD field tearn undertook aguatic habitat assessments using the AUSRIVAS methodology (Turak and
Waddel, 20021 which assesses aquatic habitat values, including riparian and bank structure and habitat
vatiability. The habitat assessments consider the integrity of the habitat present and its level of significance
on a local, regional and national scale. Additionally, the habitat assessments were completed on a species
specific basis, which considers the various requirements of the species at a commanly occurring community
level. The habitat assessments incorporated the expected inundation levels and were undertaken with the
specific aim of providing baseline data for identifying habitat changes and resulting environmental flow
requirements.

4,72 Fish Sampling

Mo threatened fish listed under the FM Actwere identified during the database searches ar have been
collected in previous surveys,
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The following methods were employed to develop a baseline of community assemblages within the study
area. Mative fish species were identified in the field and returned to the water.

Fyke Neis

Fyke nets used for the Proposal consisted of a 1300 mm long cone of 500 pm mesh, with a 500 mm diameter
opening. Metswere set atthe upstream and downstream ends of the site, facing perpendicular to the current,
with their upper margin submerged 50 — 100 mm below the water suface. The fyke netswere generally set
by tying one end to riparian branches or snags and attaching the opposite end to & wooden stake and
hammering it into the substrate. The nets were set during the afternoon and retrieved the following morning.

Seine Nat

Aseine netofSmx 15 mand 2 mmmesh was used at various sites in areas with unobstructed | deep pools.
The seine netwas dragged in an arc through the pool and all fish collected were placed in a bucket, identified
and released back inta the ariginal pool.

Turtle Traps

Ermdura macqguari signata (Brisbane River Turtle) was identified by EPBC searches as 'species or habitat
may exist’ within the study area. Standard crab traps were used to capture turtle s for identification by an
aguatic ecologist.

4.73 Macroinvertebrate Sampling

GHD underook macroinvertebrate surveys at each of the aguatic survey sites using AUSEINWAS protocals
(Figure 4). The use of macroinvertebratesto monitar creek health and changes over time iswell documented
and provides high guality data relating to creek health. In this case, the use of macroinvertebrates as
indicators of waterway health would allow M3C to undertake ongoing monitoring of the potential impacts of the
off-river storage on the surrounding creeks and rivers.

Field Survey

The sampling methodologies were undertaken in accordance with the N3W AUSRIVAS Sampling and
Processing Manual for the collection and processing of macroinvertebrate samples. Each sampling site was
defined asa 100 m reach and bed, riffle and edge habitats were sampled when present. Within each reach a
distance of 10 metres of each habitat type was sampled using a 250-micrometre sweep/dip net with an
opening of 260 mm x 2580 mm % 250 mm. The resulting specimens were placed into labelled sample bags
containing 70% ethanol and transported to the GHD laboratory for identification and enurmeration.

Identfication and Analys s

The samples were sorted to family level of identification where possible using the latest identification keys,
The families were placed in separate vials and would be stored in 70% ethanol far the life of the Proposal for
future monitoring purposes.

Infarmation from the fieldwork was incorporated into a number of different formats for analysis and
interpretation. 15 analysis of the data provided information on both spatial and tempaoral distributions and
provided the data in a readily interpretable visual display that is often easier to understand than pure statistical
outcomes. Howewer, environmental factors were also presented intabular form and have been incorparated
inta statistical analysis (SIGMALZ and FPrimery). Data was not analysed using the AUSRIWAS predictive
madel.
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Details of the statistical analyses and the outputs are provided in Appendix B.

4.7.4 Water Quality Sampling Methods

Avwater quality assessment was undertaken at all aguatic habitat sampling sites (Figure 4). The resulting
data were compared against locally derived reference values for the region from the Australian Water Quality
Guidelines for Fresh and Warine Walers Australian and New Zealand Ervironment and Conservation Council
Guidelines (AN EC CARMCANT, 2000).

The water quality studies were undertaken to:

b Assess the existing water quality conditions in the catchment in consideration of the catchment geology
and existing groundwater extraction activities to provide benchmarks for ongoing water quality manitaring;

b Determine the potential water quality values of the inundation area and downstream; and

b Gather baseline data to assist in the determination of environmental flow requirements of the study area in
the future.

Insity Water Quality Monitoring

General physio-chemical water quality parameters were recorded at each aguatic sampling site (Figure 4).
Water guality parameters were measured using a TPS 30FL multiparameter water quality meter.  The
variables measured were temperature ("C), pH, turbidity (NTL, salinity (ppt), dissolved oxygen (% saturation)
and conductivity [pwSfom).

Water Quality Samples

Water quality samples were taken at each of the aguatic survey sites (Figure 4) to measure the following:
b Total Mitrogen (TR,

b Total Phosphorus (TFY,

P Ammaonia;

b Heavymetals; and

p Biochemical Oxygen Demand (BODs).

Field sampling protocols followed the Australian Standards for water quality sampling (ASSEEY.1:1995).
Water samples were taken by using a gloved hand to dip clean, laboratory supplied containers into the
representative stream reach.

Damples were taken in the centre of the water body, or as far from the bank as possible. The water was
stared in a chilled coaler during the day, befare being couriered to a nominated MNATA accredited laboratory.

In all cases, samples were taken from areas within the water body where sediments had not been disturbed.
This process ensures sample results are not influenced by suspended particles.

4.8 Ecological Values of Study Area

The ecological values of the study area were compared to the ecological values of adjacent lands. Thiswas
based on observations of the study area and the surrounding lands in consideration of the following factors:

b The level of weed infestation;

b The degree of past disturbances (i.e. logging intensity);
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¥ The presence of hollow bearing trees; and

b The overall condition of native wegetation (floristic structure and biodiversity).

4.9 Impact Assessment

In accordance with Section 54 of the EP&A Act, an impact assessment of the Proposal upan any relevant
threatened species, populations or ecological communities was undertaken to determine the significance of
these impacts. In doing so informed decisions could be made to minimise any likely direct or indirect impacts
upan threatened species, populations or ecological communities.

4.10 Limitations of Methods

The terrestrial and aguatic flora and fauna surveys undertaken for this investigation were not designed to
detect all species, either resident or transitary to the study area. Instead they aimed to provide an overall
understanding of the ecological values of the study area with particular emphasis on threatened species,
ecological communities and their habitats to allow an assessment of the impacts of the Proposal. Whilst
targeted surveys for particular species and fauna groups were undertaken, a heavy focus was placed on
hahbitat assessment and resource identification to assess the likely occurrence on site of threatened species
known to occur in the wider locality and region. The above approach was consistent with DECC survey
method guidelines (DEC, 2004} in light of previous investigations having occurred across the study area in
reference to the same project.

Flora and fauna field surveys conducted during one season and/ or for a short period are expected to detect
only a sample of the total species present or which may occurwithin the area surveyed. This survey ground
truthed the different habitat types identified as present within the study area and used recognised survey
technigues to target fauna groups and threatened species and were timed to coincide as far as possible with
known high activity periods of specific fauna groups (e.q. early morning bird surveys and dusk/ nocturmal
surveys for nocturnal species).

Despite this, the surveys conducted would not be expected to have detected all species likely to occur in the
study area aver an extended time period, a5 some species may occur in the localty or region on a seasaonal
basis (e.g. Swift Parrot), use habitats or areas periodically (as part of a wider hame range) or become active
at different time s of the year. Some plant species are also very cryptic and not easily identified when not in
flower.

The survey effort for fauna groups focused on the identification of suitable foraging and roosting habitat for
species within the study area. Based on the findings of the habitat assessment itis considered likely that a
variety of species known fram the locality occur at least on occasion.

For these reasons, the impact assessment and conclusions of this study rely on information obtained from a
varety of sources in addition to the field data collected during this investigation. In instances where it is
considered that the likelihood of observing a particular threatened species was reduced because of survey
extent or seasonal or climatic factors, this has been indicated. An assessment of the likelihood of ococurrence
of threatened species has been provided, on the basis of known distributional ranges, previous records in the
lacality, and habitat and resource availability in the study area. Impact assessments have been prepared for
those threatened species recarded in the study area during the field surveys aswell as those species not
detected but considered likely to occur or to be impacted by the Proposal.
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Given the ground truthing survey and assessment approach undertaken, it is considered that the flora and
fauna species of relevance to the study area have been identified and that the ecological value, conservation
significance and likely impacts on threatened species and their habitats have been appropriately assessed.
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5. Desktop Assessment Results

5.1 Literature Review

511 Review of Connell Wagner Reports

Connell Wagner conducted flora and fauna surveys in the study area in 19596 and 19597 were undertaken in
relation to the same proposal, but anly in regards to the proposed inundation area and dam embankment
footprint. The potential impacts of the proposed accessroads, pipeline routeswere nat part of Cannell
Wagner's scope, aswell as aquatic surveys and water quality testing.

They recarded 179 flora species and 129 fauna species, comprising 78 species of birds, 14 reptile species, B
amphibians and 31 mammals.

“egetation transects 200 m) and 1 m % 1 m grid surveyswere completed to determine the vegetation
communities present. Fauna survey technigues included harp traps (bats), call playback (owls), koala
surveys, ground and arboreal Elliott trapping, spotlighting, scat and track searches, dawn and dusk bird
surveys and frog and reptile surveys where appropriate. Threatened species with the potential to occur in the
study area were assessed under the TSC Act. Assessment under the EFBC Act was not required at the time
of this report.

One TSC Act listed threatened flora species were recorded within the study area, Dunns White Gum
(Eucalptus dunnill, whilst two other threatened flora species Nambucca lronbark (E. fusiformus and Arrowe-
head Yine (Tinospore tnosporaides) where recarded beyond the study area. Of these, Dunns White Gum
and Mambucca lronbark are no langer listed under the TSC Act and therefore do not require further
assessment. Arrow-head Vine is currently listed as vulnerable onthe TSC Act and the EPBC Act. An 8-part
test (Assessment of Significance) by Connell Wagner concluded that the proposed warks were unlikely to
have a significant impact an this species. Because the Arrow-head %ine was recorded outside of the study
area and the 8-part test undertaken by Connell Wagner determined that no impacts upon this species were
considered likely, no additional assessment of significance (7-parttest) is considered necessary.

A combined 8-part test to assess the potential for impacts on threatened fauna, including the Large Bent-wing
Bat, Little Bent-wing Bat, Large-eared Bat, Golden-tipped Bat, Sooty Owl and the Koala, concluded that there
would be no significant impact on any of the identified threatened fauna species.

The repart states that the loss of forest habitat would be somewhat compensated by the establishment of
aguatic vegetation and the conservation of the rest of the vegetation in the upper part of the catchment that is
an extension of the same vegetation that may be potentially removed. They also stated that there would be
an increase in the amount of edge vegetation and possible weed praoliferation due to the Proposal.

Mo Endangered Populations or Endangered Ecological Communities listed on the TSC Act were recorded
within the study area during the survey period.

512 Review of Forests HSW Flora Fauna Report

Forests M3W completed a pre-logging and pre-roading flora and fauna survey of the inundation area
according to the provisions of their Threatened Species License in 2002, This survey consisted of a database
assessment and some limited ground truthing of the site. The threatened species database review identified
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one frog, three mammals including one bat and three birds have the potential to utilize the proposed
inundation area due to on site habitats.

Threatened species observed during the survey comprised one bird species Wormpoo Fruit Dove (Philinopus
rraghnificis) and one species frog Southern Barred Frog (Mixopfyes iteratus). Meither species was recorded
within the inundation area. Howewer potential habitat does ocour within the inundation for both of these mabhile
fauna species inferring that they are likely to occur within the inundation area.

Koala scats were also found but no individuals were observed within the proposed inundation area, however
potential habitat does accurwithin the inundation area and one male Koala was heard calling at night time
during the current survey. One common mammal, the Greater Glider (Petauroides volang), was also
observed during spotlighting. In addition, two threatened plants Rusty Plum (dmorphospe rrum whitel) and
Milky Silkpod (Farsonsia dorrigoensis) were obsenved at several locations within “iewmont State Forest

Mone of the locations of these recorded species are within the inundation area and it is unlikely that they occur
within the inundation area due to significant past disturbances associated with logging practices.

Mo aguatic survey was completed as part of this assessment.

513 Review of Biosis Reports

Biosis conducted flora and fauna surveys in the study area in 2004 and 2005 were undertaken in relation ta
the same proposal, but only in regards to the proposed inundation area, dam embankment footprint, pipeline
routes and along Bowra Creek downstream of the proposed dam embankment where agquatic surveys were
undertaken. Ataotal of 109 flora species and 71 fauna species were observed during the survey including 55
bird species, 4 reptiles, 2 amphibians 2 mammals and 8 fish.

“egetation within the study area was werified using the random meander method in each vegetation
community identified by Connell YWagner. Targeted surveys of threatened species known to occurin the
locality were also completed. The study area contained potential habitat for nine threatened flora species,
including: Mewry Galden Wattle (Acaciz chnrsotiichal, Rusty Plum (Amorpfospermum whitel), Hairy
Jointgrass (Arhraxon hignidus), White-flowering WWax Plant (Cynanchum elegans), Mankey MNut (Hicksbeachia
pinnatifolta), Clear Milkvine (Marsdenia longiloba), Quassia sp., Arrow-head Yine (Tinospora tino sporoides)
and Tylophara waaollsii. Assessments of Significance concluded that the proposed works were unlikely to
significantly affect any of the above threatened flora species. One species Mewry Golden Yattle was
considered to be potentially impacted by the Proposal due to ts restricted distribution and further surveys
were recommended. A supplementary five-day targeted survey for this specieswas completed. Mo
individuals of this species were found in the survey period. The 8-part test was updated and it was concluded
that this species would not be affected due to the proposed works.

Fauna occurrence within the study area was assessed according to the presence and guality of suitable
habitat and by completing active searches and listening, as well as recording incidental obsemvations. Mo
trapping was completed as part of this study. Biosis concluded that the study area contained potential habitat
for 18 threatened fauna species, including the Sooty Owl, Spotted-tail Queoll, Lang-nosed Potoroo, Koala,
=outhern Barred Frog, Giant Barred Frog, Grey-headed Flying Fox, five microbat species and six migratary
species. The inundation area was not considered to be core koala habitat within the meaning of SEPF 44
because the study area is located in NSW State Forest and therefore SEPP 44 does not apply and the one
listed feed tree species does not occur in densities greater than 15 % and was therefore anly considered
potential habitat, however other areas potentially impacted by the proposal are not N2YY State Forest land
and may have greater densities of listed feed trees and if so SEPP 44 would apply accordingly. Assessments
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of Significance undertaken for all 18 species concluded that the proposed works associated with the
inundation area were unlikely to significantly affect any threatened fauna species.

Aguatic habitats were briefly surveyed by visual assessment as well as recording incidental ohservations. Mo
live trapping of aguatic fauna was completed. There are 20 known species of freshwater fish in the
Mambucca Catchment, including two exotic species. Thirteen of these species have bean recarded at the
MEW Fisheries Survey Site at Bowraville Gauging Station on the Nambucca River. Eight fish species were
recorded during the survey, including seven native species Long-finned Eel (Anguwilla refnhardtil, Striped
Gudgeon (Gobiomomhus auaralis), Empire Gudgeon (Hypselectns compressa), Flathead Gudgeon
(Fhilpnodon grandiceps), Southern Blue-eye [ Pasudomugi! signifer), Mullet sp., and Crimson-spotted
Rainbowfish (Melanotaenia fluviatiis) and one exotic species, Gambusia (Gambusaia holbrook).

There were no threatened agquatic animals recorded during the survey. There are no known threatened
aguatic species or populations listed on the EPBC or FM Acts for the Nambucca Catchment therefore no 8-
par tests or Assessment of Significance were completed for aguatic species. The study did recommend
measures be put in place to minimise the potential for Gambusia to populate the storage area. Itwas
determined that the proposed works would not have a significant impact on the aguatic habitat in the area.

514 Review of Keith Bishop Report

Or. Keith Bishop reviewed the flow rules and ecological issues associated with the Proposal and determined
that there was potential for saltwater intrusion to occur in the upper estuary in drought perods due to current
extraction. Provided the enviranmental flow rules are applied together with an adaptive management
framewaoark, the potential for saltwater intrusion and resulting changes to riparian vegetation would be
minimised. [t was also concluded that the remowval or augmentation of the concrete encased pipe near the
barefield, which is effectively acting as a weir,would be beneficial to fish passage between the estuary and
the river.

515 Review of Regional Surveys

Darkheart Eco-consultancy (2000% completed a survey of a site to the west of the study area, which consisted
of pasture, degraded riparian vegetation and eucalypt regrowth that was assessed to determine whether
potential Koala habitat was present. Relatively low fauna diversity was recorded and no threatened fauna
species were identified during the survey.

Jelliffe Environmental (19597) completed a survey asa compaonent of an REF for a proposed effluent scheme
in Bawraville. The study site was located on previously cleared agricultural land dominated by Kikuyu
(Fenniseturm clandeginun). Mo significant species of flora or fauna were identified during the survey.

The Mambucca CWC (2000% completed a baseline water quality manitoring project in the Nambucca
catchment and concluded that the catchment had "reasonably good” water quality. In-situ and chemical
analysis of water quality was recorded at several sites in the Nambucca River and South Creek. It was
concluded that the freshwater water quality was good while the estuarine water quality was poor. The reasan
for the poar results was high nutrient levels and turbidity. The difference in results of the freshwater and
estuarine areaswas attributed to the effects of tidal flushing and less intensive land use in the estuarine
sections of the catchment. The ANZECC guidelines are also much mare stringent in estuarine environments.
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5.2 Threatened Species Database Search Results

The results of the DECC database search revealed a number of threatened flora and fauna previously
recorded within a 10 km radius of the study area is shown in Figure 5. Mo EEC s listed under the TSC Act
oceur in the study area. A full list of threatened species obtained frarm the DECC database search is available
in Appendix A,

5.2.1 Threatened Species Conservation Act

The results of the DECC wildlife and BioMNet database searches indicated 20 species, comprising seven birds,
seven mammals (including four bats), two amphibians and four plants listed as threatened under the TSC Act
previously recorded within the locality of the study area.

Threatened species that may potentially occur within a 10 km radius of the study area, including their
conservation status, habitat requirements and likelihood of ocourrence is presented as Appendix A A review
of the specific hahitat requirements of these species, and the habitat present within the study area and its
surrounds allowed a number of these species to be eliminated as having nil, or low likelihood of occurrence at
the site.

527 Environmental Protection and Biodiversity Conservation Act

Asearch using the DEWHA protected matters search tool provided the following results:

b Waorld hertage properties

— The study area is not listed as a world heritage area;
b Mational heritage properties

— The study area is not listed as a national heritage site.
b Hamsar wetlands of international importance

— Mo Hamsarwetlands occur on the study area, nor does the Proposal affect a Ramsar wetland,
b Listed threatened species and communities
Three birds, four frogs, one insect, five mammals, including two bats, one reptile and 10 plants that are listed

as threatened species under the EFBC Act have the potential to occur within the locality of the study area. Mo
EECs listed under the EFEC Act are predicted to accur within the study area.

b Migratory species protected under international agreements

— Fifteen migratory bird species were identified as potentially using the study area at some time of the
year.

b Commonwealth marine environment {CWE)
— The site is not within the CME nor would it be affected:;

apecies that are knmwn or predicted to occurwithin the locality of the study area are listed in Appendix A and
the results of the database search are shown in Appendix D. A review of the specific habitat requirements of
these species, and the habitat present within the study area and its surrounds allowed a number of these
species to be eliminated as having nil, or low likelihood of occurrence at the site.
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5.3 Conclusions of Database Assessment

The key findings of the literature review relate to the recording of threatened species and the potential
alteration of estuarine habitats due to water extraction and saltwater intrusion. The database searches
revealed the potential presence of several threatened species that are likely to oceur within the potentially
impacted areas. A summary of the threatened species recorded or assessed as likely to occur onsite by
previous studies and this study are displayed in Table B.

Table b Previous and Current Study Threatened Species Recorded and Likelihood of Occurring

Investigative Species Definitely Species Likely to Occur

B ody Recorded

Connell Wagner b Arrowshead Yine; b Large Bent-wing Bat;
¥ *DunnsWhite Gum; and b Little Bent-wing Bat;
» *Mambucca lronbark. b Large-eared Bat;

p Golden-tipped Bat;

b Sooty Owl and

b Koala
M SYY State Koala. b Waomnpoo Fruit Dove; and
Forests b Southern Barred Frog.
Biosis Mo e b TMewry Golden Wattle,
b Rusty Flum;

b Hairy Jointgrass;

b White-flowering Wax Plant;
b Monkey Mut,

b Clear Milkvine;

b Cluassia sp.;

P Arrow-head Yine;

b Tylophora woollsi;

b Sooty Ol

b Spatted-tail Quall;

b Long-nosed Potaroo;

P Koals;

¥ Southern Barred Frog;

b Giant Barred Frog;

b Grey-headed Flying Fox;

b Five microbat species; and
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Investigative Species Definitely Species Likely to Occur
B ody Recorded

b Six migratary species.

GHD b Barking Owl; b Spotted-tail Quall;
b Masked Owl, b Grey-headed Flying-fox;
P Sooty Owl, ¥ Southern Barred Frog;
¥ Powerful Cwl; b Giant Barred Frog;

b Glossy Black Cockatoo, b Rusty Plum;

b Wompoo Frut-dove; » Tylophora,
b Koala, b Leafless Tongue Orchid (Creptostlis hunterana),
b Golden-tipped bat; b Minute Qrchid [Taeniop by lium rauelier);

b Little Bentwing-bat; and ¥ Rufous Fantail (RAgpidura rufifrong); and
b Eastern Bentwing-bat. b Cattle Eqgret (Ardes ibis).

*Ma Longer Listed
**Five Daytargeted search

All previous assessments concluded that no significant impacts were considered likely in regards to
threatened species recorded or determined likely to ocourwithin the inundation area, dam embankment
footprint ar in the case of the Biosis assessment the proposed inundation area, dam embankment faatprint,
pipeline routes and along Bowra Creek downstrearn of the proposed dam embankment. The extent of the

inundation area and location of proposed infrastructure is the same as what has been surveyed in the current
(GHDY study.

Forests MSW has recorded several species of listed flora and fauna in Yiewrnont State forest, but all were in
the northeastern section of the forest that would not be impacted by the proposed works., Suitable habitat for
Koalasis present, however other threatened flora and fauna are unlikely to occur in the inundation area (site
of proposed works) because the area has been extensively logged and replanted over many decades,
resulting in & hahbitat that is disturbed, heavily infested with weeds, has an inherent low level of biadiversity
and at present isin the early stages of ecological successional develapment.

All of the flora and fauna assessments completed to date have concluded that no threatened species,
populations or communities, or their preferred habitat would be significantly impacted due to the proposed
wotks. The results of the DECC databaszse, DECC Atlas of Wildlife and Bionet searches indicated that four
plants, five birds, seven mammals including four bats, two amphibians and one reptile listed as threatened
under the TSC Act have been recorded within the wicinity (10 km radius) of the study area (see Appendix A).

The results of the DEVWHA database search indicated that three birds, four frogs, one insect, five mammals
including two bats, one reptile and 10 plants that are listed under the EPBC Act have the potential to ocour

within the area. Fifteen migratory specieswere identified as patentially using the study area at same time of
the year. Mo other matters of NES were identified (see Section 10.9).
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6. Terrestrial and Riparian Flora Survey Results

6.1 Terrestrial Flora Survey Results

For the purpose of this assessment, the study area consisted of the inundation area, the riparian zones of
three potentially impacted waterways (Mambucca River and, South and Bowra Creeks), the pipeline route, the
existing and proposed borefields and Bobo Road. Where applicable, vegetation communities have been
clagsified with reference to Marth East New South Wales: Field ey to Forest Ecosystems (DECCYWY, 2004).
Communities that dont fit these classifications have been classified based on dominant canopy species and
floristic structure {i.e. riparian vegetation dominated by Camphor Laurel and Small-leaf Privet). The survey
locations in the inundation area were based upon cowvering the different vegetation communities, as depicted
in Binsis's Figure 3 Vegetation cormunites presant in the sudy ares (Biosis, 2005). The survey locations of
the current study are shown in Figure 4.

The vegetation communities recarded are summarised in Table 7, whilst the survey locations are shown in
Figure 4 above and details pertaining to each community are described below. Additionally Table 7
summatrises the dominant canopy species, approximate areasto be impacted and condition assessment
scoring for each wegetation community identified in the study area,

Table 7 Summary of Terrestrial Flora Survey Results

P AT Approximate Area  Condition

Type

Dominant Species {haj that would he Assessment
Impacted Scoring

Flooded Gurm, Blackbutt and Broad-

Hardwood Plantation 27 .45 Foor
leaved Mahogany
Flooded Gurm with Tallowwood,
f‘ﬁ F'”Dd‘zdFG””;t‘ Dunn's White Gurm, Pink 20.02 Moderate
Al nne T are Bloodwood and Turpentine.
Tallowwood and Sydney Blue Gum
Narthern Wet Tallowwood with Brush Box, Blackbutt and 785 Moderate
— Blue Gurm Foarest .
Turpentine
Foothills Grey Gum — Small-Fruited Grey Gum, Broad-
Eroad-leaved Mahogany leaved Mahogany, Grey lronbark 716 Moderate
Forest and Turpentine
YWy'et Bloodwood - Fink Bloodwood, Tallowwood,
Tallowwood Farest small-Fruited Grey Gum and 0E4 hoderate
(Temperate Rainforest) Blackbutt
Fastureland Commaon Paspalum and Kikayu 13.55 Foar
Riparian Yegetation Camphor Laurel, Small-leaf Privet 379 Paor
and Lantana
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6.1.1 Inundation Area / Storage Embankment

The inundation area consists of remnant native forest on the upper slope s with managed plantation forest an
the lower slopes and flatter ground associated with Bowra Creek. Descriptions of each fore st community
identified in the inundation area, as well as the plantation forest, are provided below,

Wet Flooded Gum — Talfowwood Forest

This community is classified as Ecosysterm 154 Wet Flooded Gum - Talowwood (DECCW, 2004) and is
consistent with Farest Type 458 as described in Fore stry Commission (1989). YWet Flooded Gum - Tallowwood
Forest occurs along the upper southern facing slopes of the Bowra Creek catchment. This tall open forest had
a canopy up to approximately 35 min height. Approximately 2002 ha of this vegetation community would be
removed from the inundation area, as shown in Figure 10,

The daminant canopy species was Flooded Gum (Eucalptus grandis) with Tallowwood (E. sicroconss),
Dunn's White Gurn (E. dunnil), Pink Bloodwoo d (Corgrmbia intermedia), and Turpentine {Syncarmia
glormulifera) making up the remainder of the canopy. The understorey included trees such as Blackwood
(Acacia melanoxyion), Green Wattle (Acacia frrorata), Coachwood (Ceratopetaivm apetalun) and Large
Mock-Olive (Notelaea fongifolia), shrubs such as Native Peach [ Trema tormentosa var, wiridis), Breynia
(Breynia abiongifolia), Weiny Wilkiea (Williea fuegeliana) and Narrow-Leaved Palm Lily (Cardiyline stricta),
and climbers such as Twining Guinea Flower (Hibbefia dentatz) and Five-Leat Water Vine [Ciasus
hypogla ucg).

Weed species included Lantana (Lantana camara), Camphor Laurel (Cinnamomum camphora) and Small-leaf
Privet (Ligustrur sinense) which were present throughout the understarey. This vegetation was considered
to be in moderate condition, because the understorey and groundcover was infested with weeds,

MNorthern Wet Tallowwood - Blne Guam Forest

This cammunity is classified as Ecosysterm 104 Marthern Wet Tallowwood — Blue Gum (DECCW, 2004) and is
consistent with Forest Type 47 (Forestry Commission, 19891, Moarthern Wet Tallowwood — Blue Gum forest
occurs on west and north-facing slopes of the Bowra Creek catchment. This tall open forest had a canopy up
to approximately 35 min height. Approxim ately 7.85 ha of this vegetation community would be removed fram
the inundation area, as shown in Figure 10,

The dominant canopy specieswere Tallowwood and Sydney Blue Gum (Eucalyptus salgna), with Brush Box
(Lophostermon confertus), Blackbutt and Turpentine making up the remainder of the canaopy. The understorey
included trees such as Forest Oak (Alocasuaring torlosa), Sorub Turpentine (Rhodamnia rubsscens),
Bangalow Palm (Archontophos nix cunningharmi), Jackwood (Creptocansa glavcescens), Guioa (Guios
semiglaucs) and Rough Treefer (Crathea sustraiis) and climbers such as Five-Leaf Water Wine [Giasus
hypoglauca), Anchor Yine [Palmeria scandens) and Water Vine. Groundcovers included Gristle Fern
(Biechnum cartifagineurs), Marrow-Leaved FPalm Lily and Spiny-Headed Mat-Rush {Lomandrs longifalia).

Weed species included Lantana, Camphor Laurel and Small-leaf Privet, which were present throughout the
understorey. Thisvegetation community is considered to be in relatively moderate condition, however the
understarey and groundcover was infested with weeds,

Foothills Grey Gum — Broad-leaved Vahogany Forest
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This community most closely fits the DECCWY classification of Ecosystern 55 Foothills Grey Gum — Spotted
Gum (DECCYWY, 2004), however no Spotted Gums were obsenred only co-dominants such as Broad-Leaved
Mahogany and Grey lronbark. Therefore the naming of this cormmunity has been modified to Foothills Grey
Gurm — Broad-Leaved Mahogany to make it applicable to the site. This community is consistent with Fore st
Type B2 (Forestry Commission 1989). Foothills Grey Gum — Broad-Leaved Mahogany primarily accurs on the
outer perimeter upper slopes of the Bowra Creek catchment. Thistall apen forest had a canopy up to
approximately 35 min height. Approximately 4.14 ha of this vegetation community would be removed from the
inundation area, as shown in Figure 10.

The dominant canopy species included Small-Fruted Grey Gum (Eucalgptus propringua), Broad-Le aved
Mahogany (E. cames), Grey lronbark (E. siderophioia) and Turpentine. Understorey trees included Forest
Dak, White Dogwood (Dzothamnus dosmifolius), Maiden's Wattle (dcacia maidend), Blackwood, Blueberry
Ash (Elzsocarpus reticuwlatug), and Elderberry Panax (Folyscia s sambuccifolls) associated with climbers such
as Twining Guinea Flower and Green-Leaved Bramble (Rubus nebuwlosus). Groundcovers included grasses
such as Blady Grass (Imperatz oflindrcah and Kangaroo Grass (Themeda australis).

Weed species including Lantana were present throughout the understarey. This vegetation community is
considered to be in moderate condition.

Wet Bloodwood — Tallowwood Forest {Temperate Dry Rainforest)

This community most closely fits the DECCW classification of Ecosystern 152 Wet Bloodwood — Tallowwood
(DECCYWY, 2004) and is consistent with Forest Type 23 (Forestry Commission 1989). Wet Bloodwood —
Tallowwood (Temperate Dry Rainfarest) is found an the upper west-facing slopes appearing as narrow strips
in close proximity to drainage lines. This tallopen forest had a canopy up to approximately 35 m in height.
Approximately 0.64 ha of this vegetation community would be removed from the inundation area, as shown in
Figure 10.

The daminant canopy species included Pink Bloodwood, Tallowwood, Small-Froited Grey Gum and Blackbutt.
The midstorey (approximately 20 min height) was relatively dense and included Brush Box (Lophostemon
confertus), Forest Oak, Black Wattle (Callicoma serratifolia), Blueberry Ash, Creek Sandpaper Fig (Frous
corahatz), and (RhAodamniz ribescens) with Epiphytes such as Elkhorn (Plabrceriven bifurcatur). The
understorey included Citriobatus pauciflora, Narrow-Leaved Palm Lily and Burrawang (Lepidozamia
peroffsiiana) with numerous vines such as Sarsaparilla (Smitax australis), Water Yine and Five-Leaf Water
Yine.

The vegetation at one of the survey locations for this community was in good condition with a healthy tall
canopy with a diverse understarey and groundcaver, whilst the wegetation at the other survey location was in
poarer condition due to past disturbances and encroaching weeds (Lantana) around the perimeter. Weed
species identified included Camphor Laurel, Small-leaf Privet, Lantana and Broad-Leaf Privet (Digustrum
Iucidiun) that were scattered throughout this vegetation community in low numbers. This vegetation
community is considered to be in moderate condition.

Ha rdwood Phntation Forest

The most dominant vegetation class in the inundation area (25.94 ha) is hardwood plantation farest primarily
dominated by Flooded Gum in association with Blackbutt and Broad-Leaved Mahogany. The plantation forest
was dominated by either Blackbutt or Broad-Leaved Mahogany with Flooded Gum as a minor component.
The trees are on average 180 - 250 mm diameter at breast height (DBH) and 20-25 mhigh. Approximately
25 94 ha of this vegetation community would be remoaoved from the inundation area, as shown in Figure 10.
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The plantation forest has been logged several times since being managed as harvestable forest resulting in a
disturbed understarey and groundcover, with wery few emergent trees greater than 25 m tall. The understorey
and groundcover consisted mainly of Camphor Laurel, Lantana and Small-leaf Privet especially on the lower
slopes and along drainage lines. Mative understorey species included YWhite Dogwood, Maiden's Wattle |
Blackwood and Breynia.

Remnant and cleared vegetation across the inundation area maintains good connectivity with vegetated areas
to the north, including areas of Viewmont State Forest (330 ha) and Bollonolla Mature Reserve [BE6 ha) which
connect with Mewry State Farest towards the coast and Gladstone State Forest towards the interior of the
otate. The degree of Lantana infestation creates a high level of competition for native flora that may be
intraduced into the plantation area by means of native fauna, wind or surface water runoff. The plantation
forest resembles a monoculture and as a result would have reduced ecalogical function and conservation
significance due to a lack of species diversity and simplified floristic structure typically associated with forestry
managed land. This vegetation was considered to be in poor condition due to heavy weed infestation and
past disturbances

This vegetation community also occurs in the form of a small plantation forest located at the off-river storage
dam embankment footprint and would be partially cleared to make way for the off-river storage dam
embankment and access road.

Pasturelbnd

The floodplain of the Mambucea River, to the west and south of Viewmont State Forest, consisted largely of
agrcultural land that has been cleared of native vegetation. Approximately 10.54 ha of this vegetation
community would be removed from the inundation area, as shown in Figure 10,

This vegetation community was dominated by introduced grass species such as Cammon Paspalum
(Fagoahim dilatatum) and Kikuyu [(FPennisstum clandestinwe)  and was infested with agricultural weed species
such as Tall Fleabane (Conyza aibida), Dandelion { Taraxacum officinals) and Purpletop (VYerbena
bonhakiensis). Afew scattered native species were present, including Star Cudweed [Euchiton involucratus)
and Blown Grass (Lachnagrogtis filformis). This vegetation community was in poor condition.

Riparian Vegetation

The ripatian areas along Nambucca River, Bowra Creek and South Creek potentially impacted by the
Proposalwere surveyed for terrestrial and aguatic flora and fauna, Water gquality testing was carried out at
these same locations. Riparian zones along the Nambucca River, Bowraville Creek and South Creek would
have originaly been comprised of undisturbed native vegetation typical of coastal floodplains Eucalypt forest
that may have once resembled something similar to the listed River-flat Evcalypt Forest on Coastal Floodplain
EEC but has been cleared extensively. At present the riparian zones are typically 0 to 25 m wide with some
locations = 40 m. All of the riparian vegetation surveyed was highly disturbed due to logging and land clearing
for agricultural purposes and is now dominated by exotic plant species. Approximately 2.35 ha of riparian
vegetation alang Bowra Creek would be removed as part of proposed inundation.

The Mambucca River and South Creek are permanent streams whilst Bowra Creek is partly ephemeral,
paricularly immediately downstream of the storage embankment. The dominant species along all of the
surveyed streams were exotic species, generally comprising Camphor Laurel, Small-leaf Privet and Lantana.
Although, there were a number of large scattered native trees, including Forest Red Gum (Evcalyptus
tereticornis), WYeeping Lilly Pilly (Waterhouses flaribunda), Strangling Fig (Ficus wathinsiana) and Swamp Oak
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(Casuaring glauca) that may provide resources for a number of native bird species. There were also
moderate amounts of leaf litter and large woody debris (LWYD) in the riparian areas.

The riparian vegetation along Bowra Creek upstream of the proposed off-river storage dam embankment
generally consisted of dense stands of plantation Flooded Gum in association with the exotic Camphor Laurel.
The understorey was dominated by Lantana and Small-leaf Privet with native vines such as Morinda (Morinda
Jasminoide g1 and Snake Yine (Stephaniz japonics) and scattered emergent rainforest seedlings. This
vegetation was considered to be in moderate to poor condition.

The riparian vegetation along Bowra Creek where it emerges into pastureland from the plantation forest and
downstrearn of the proposed off-river storage embankment to the confluence with the Mambuceca River at
Rapid Appraisal of Riparian Condition (RARC) survey locations generally consisted of dense stands of the
exotic Camphor Laurel with scattered Flooded Gum and Forest Red Gum and the naturalised YWeeping Will ow
(Salx babylonica). The understorey was generally sparse and dominated by Lantana and Small-leaf Privet
with scattered native species such as Grey Myrtle (Bachhowsia myrtifolia), Rainbow Fern (Calochlaena dubia),
Large-Leaf Hop-Bush (Dodonaea triquetra) and Large Maock-Olive. Mative vines such as Morinda and Snake
Yine were also present in the understorey. Exatic understorey species such as Paddy's Lucerne (Sida
rhombifolia) and Wandering Jew [Tradescantia albiflora) were frequently recorded. This vegetation was
considered to be in poor condition.

6.1.2 Bank Stahilisation Works

Approximately 1.49 ha of riparian vegetation along the Nambucca River and South Creek would be removed
or disturbed as part of proposed riverbank stabilisation works. These works are designed to ensure that the
unstable riverbanks identified in the study area are modified to ensure their long-term stabilisation. The
impacted area alang the riparian zones, where riverbank stahilisation is proposed to take place, comprises of
the area between the waters edge and the immediate river bank approximately 5 m wide at designated
locations alang approximately 2 970 m of riverbank,

The riparian vegetation at the proposed release and pump points along the Mambucea River and South
Creek, where some of the proposed riverbank stahilisation works are to take place, consisted of highly
degraded native vegetation with scattered remnant trees, including the native Swamp Oak (Casuanng glauca)
and Farest Red Gum (Euvcalptus tereticormnis) and the exotic Camphor Laurel (Cinnamaomum camphora).
Mative understorey species included shrubs, grasses and ferns such as Rough Maidenhair (Adiantum
hispidulur), Water Gum ( Tristaniopsis launng), Spiny-Headed Mat-Rush (Lomandra fongifoliz) and
Cpismeny s imbeciius, Exotic understarey species included Tall Fleabane (Conyza atbida), Lantana (Lantana
camarg) and Small-le af Privet (Liqguatrum sinenas) and Wild Tobacco (Solanwm maurntianur). There were
numerous vine species present, including the native Water Vine (Cissws antarctica) and the exotic Moth Yine
(Arauiiz siricifera) and Japanese Honeysuckle (Lonicera japonica). This vegetation was considered to be in
poor condition.

Borefield/ Transfer Pipeline Route

The majarity of the vegetation associated with the borefield and transfer pipeline options is open pastureland
as described in Section5.1.1 and are considered to be of low ecological value due to previous land clearing
and present grazing activities.

The final borefield and transfer pipeline routes was primarily selected an the basis of engineering constraints
and associated costs of establishrent. Therefore the proposed options are the most cost effectve and logical
choice in regards to engineering simplicity and effectiveness. In regards to environmental impact, the
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establishrent of the proposed pipeline routes are considered to have minimal environmental impacts,
because the anly vegetation to be impacted is pastureland.

Mo riparian vegetation isto be impacted 'removed’ by the construction of the proposed pipeline routes.
Underboring of the Nambucca River for the installation of the borefield pipeline would not impact upon riparian
vegetation and is to occur within pastureland. The transfar pipeline would also not impact upon any riparian
vegetation as the exitsting culvert across Bowra Creek would be used to attach the transfer pipeline.

The two proposed minor trenched creek crossings for the borefield pipeline are to occur on creeks that run
through farmland and no riparian vegetation is to be directly or indirectly impacted at these sites.

The riparian vegetation that is located adjacent to or in close proximity to the pipeline route is dominated by
the noxious weed species Camphor Laurel, Lantana and Small-leaf Privet with scattered small clusters of
native trees such as Flooded Gums and Forest Hed Gums. Minimal amounts of native understarey and
groundcovers were present due to livestock grazing and maintained residential gardens.

Cwerall the riparian vegetation is in poor condition and any potential impacts associated with the riverbank
stabilisation warks are considered minimal.

Borefield Sites and Headworks

The existing borefields and pumping station are located adjacent to the Mambucca River upstream fram South
Creek. There is a small weir next to the existing borefield, which has been created by an accumulation of
debris behind the existing pipeline crossing.

The proposed barefields are located narth of the existing barefield alang the Nambucca River. The barefield
stes typically consist of grazing land and a thin riparian zone. The riparian vegetation in these locations is
disturbed and in poor condition comprising Camphor Laurel and River Oak (Casuarna cunningharniana
subsp. cunningharmiana) with an understorey dominated by Lantana and introduced pasture grasses. The
vegetation associated with the existing and proposed borefields and pumping station is highly disturbed and
considered to be in poor condition.

The thin strip of riparian vegetation would not be impacted 'remoaoved’ at these locations as the infrastructure
associated with the borefield sites are located within pastureland beyand the riparian vegetation. The existing
headworks are to be upgraded to accommodate the increased volume of water to be delivered to the off-river
starage and are also located within pastureland beyond the riparian wegetation and as such no riparian
vegetation isto be impacted by the proposed upgrading activities.

6.1.3 Bobo Road Upgrade

Bobo Hoad runs through the Viewmant State Forest. This section of road was vegetated on both sides with
varying compositions of dominant canopy trees such as Flooded Gum, Tallowwood, Small-Froited Grey Gurmn,
Fink Bloodwood, Dunn'sWhite Gum, Grey Ironbark, Broad-Leaved Mahogany, Blackbutt, Turpentine, Forest
Red Gum, sydney Blue Gum, Brush Box, Forest Oak, Blackwood, Black Wattle and Turpentine. The
compostion of the canopy changed as the road traversed ridges and gullies, different soil types and incre ased
in elevation.

The understorey was primarily infested with weeds from approximately a 2 to 10 m depth from the roadside
along the majority of the section of road surveyed, extending =100 m in one gully. The densty of Lantana
decreased with distance from the road edge into the forest. The averall condition of the canopy along either
side of Bobo Hoad was considered to be good, whilst the understorey was considered to be poor because of
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heavyweed 'Lantana’infestation. In consideration of the different ratings for canopy and understorey, a
resulting rating of moderate has been used to describe the overall condition of this vegetation.

Itis proposed that Bobo Road provide access to the storage area and would be upgraded to accommodate
construction traffic and to ensure public safety. The upgrade would involve approximately 2 km of road being
widened by approximately 3 metres. The survey effort examined & m either side of Bobo Foad identifying
canopy tree species and the presence of weeds.

Approximately 4.04 ha of vegetation may be rermoved as part of road upgrade activities. Of which 1.32 ha is
Hardwood Plantation Farest, 2.65 ha is Foothills Grey Gum — Broad-leaved White Mahogany Forest
dominated by the exotic plant species Camphor Laurel.

The vegetation communitie s within the inundation area are shown in Figure B,
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6.2 Terrestrial Flora of Conservation Significance

The Commonwealth Protected Matters Online Search Tool and the DECC Wildlife database were used to
identify a preliminary suite of flora species of conservation significance that occur, or have the potential to
occur (based on habitat assessment) within the study area. Appendix A presents a list of these species, and
identifies their consemnvation status, if they were detected during the surveys or if not, their likelihood of
occurrence in the study area. A summary of Appendix A is provided in Table 5.

Twelve Commonwealth andfor State listed flora species were identified on the databases, of which none were
recorded during the current surveys:

b Mewry Gaolden Wattle (Acacia chnrsalricha);

b Rusty Plum (Amaorphospe rmum whitel),

b Hairy-joint Grass (Arthraxon hispidus);

b Leafless Tongue-orchid (Creptoselis hunteriana);
b White-flowered Wax Plant (Cynanchum elegans),;
b Maonkey Mut (Hicksbeachia pinnatifolia);

b Clear Milk Vine (Maradenia fongiioba);

b Quassiz sp Moonee Creek (U King sn. 71944

b Milky Silkpod (Farsonsia dorrgoensis),

b Minute Orchid [ Taeniophidium rmueliaf);

b Austral Toadflax (Thesium australe); and

b Tylophora woollsil

Four of these species are considered likely to accur (the Rusty Plum, Tylophara woollsii, Leafless Tongue-
orchid and Minute Orchid), therefore an assessment of significance has been undertaken for these species.
The Mewry Golden Wattle is the only other species that has the potential to ocour in the study area. Biosis
undertook a five-day targeted search for the Mewry Golden Wattle in 2005 and recorded no individuals in the
study area or surrounding lands (Biosis, 2005). This species was also not recorded during this survey effor.

Table 8 Summary of the Likelihood of Occurrence of Threatened Flora Species

Scientific Hame Common Name Likelihood of Occurrence

Unlikely. Unzsuitakble habitat found on site dueto

Acack chiysotticha Mewwy Galden Wattle logging and weed infestation.
Aknarnhogerrmn whiel Fusty Plum Passible. Sutable habitat found on site.
Unlikely. Little to no suitakle hakitat found an
AXtbraon Wabking Hairyjoint Grass site. Competifive grass species ocour where
suitable hahitat exists.
Chypio sylis hunterigha Leatess Tongue-orchid rrﬁ_g:l?df :rréaable hahitat falnd wthin the
Cynanchiin elegans White-1owered Wax Plant Mo, Unsuitable habitat found on site.
Hichsbeachia pihnatfola fiork ey Mut Unlikely. Unsuitakie habitat found on site dueto
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loggng and weed infegtations indudng Lantana.

Urnlikely. Due to logaing and wead infestations.

Marsdeniz bngioba Clear Milk Yine
Unlikely. Due to logaing and wead infedtations
Parsonsia doroensis Milk v Silkpod including Lantana, a3 well sz unsuitable soil tyoe
found on site.
g ) ” o . Mo, The study area does not contain appropriste
HESHE 5. oones Luassa habitat. Mat known from the immediste locality.
. . . . Pozsible. Suitable habitat found within the
Taeniophyiom mielies Mirwte Qrchid inundation area.
. Mo, Thiz spedes habitat was not recarded within
Thestim austrak Avstral Tosdf & the study area.
Tilophora woolisll Tylophora Pozsible. Sutable habitat found on site.

6.3 Endangered Ecological Communities

The riparian vegetation in the study area has been substantially altered (both structurally and floristically) and
degraded as a result of previous land management activities (lagging, clearing and grazing) and is dominated
by Camphoar Laurel, Privet and Lantana with scattered native canopy trees. Areas of this vegetation alang the
Mambucca River, South Creek and lower reaches of Bowra Creek contain some elements possibly
representative of the Riverflat Eucalynt Forest on Coastal Floodplains EEC listed under the TSC Act,
However, the riparian vegetation in these areas is not considered to constitute this EEC given:

b Thevegetation, including canopy, understarey and groundcover strata, is dominated by exctic species;

b Mative species, potentially indicative of the EEC | including Forest Red Gum and Flooded Gum, are anly
present as scattered and isolated individuals. The majarity of the understarey was clear of vegetation due
to livestock grazing and the remainder was comprised of exotic species, whilst no native understorey
species typically associated with this EEC were present; and

b The study area is located well beyond the identfied narthern-mast ococurrence of the community in the Port
atephens LGA (Scientific Committee Determination, (DEC, 20087).

Whilst the riparian vegetation of the Nambucca River and South Creek is not considered to comprise the
Riverflat Eucalypt Forest on Coastal Floodplains EEC as determined by the Scientific Committee, a
precautionary approach has been taken and an assessment of significance has been prepared with respect to
this community (refer to Appendix C). Given the relatively small area along the Mambucea River and South
Creek of highly modified and disturbed riparian vegetation to be impacted (approximately 1.49 ha), a
significant impact an the community is considered highly unlikely even if it does accur in some areas.

A similar fiparian cormmunity was also recorded at various locations on the upper slopes of Bowra Creek

catchment. These areas of vegetation are not considered to constitute floodplain' ecosysterns and hence are
not considered to constitute this EEC.

Mo other EECs listed under the TSC ar EPBC Acts were recorded in the study area.

6.4 Terrestrial Flora Summary

The vegetation communities surveyed had differing levels of ecalogical function, biodiversity and weed
infestation due to varying degrees of past disturbances associated with logging activities. The entire
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catchment has been logged at sometime in the past, resulting in the absence of any old growth vegetation
within the study area. The assessment of the survey results has determined that the condition of the Wet
Flooded Gurn — Tallowwood forest, Marthern Wet Tallowwood — Blue Gurmn forest, Foothills Grey Gum — Broad
Leaved Mahogany forest and Wet Bloodwood — Tallowwood forest (Temperate Rainforest) vegetation
communities is moderate. The hardwood plantation forest, pastureland, riparian vegetation, pipeline route
options, borefields and purnping station is rated as poor.

The adjacent lands associated with Viewmont State Forest, Bollonolla Nature Reserve, Bowraville Mature
Feserve and Gladstone State Forest provide wegetation communities that have undergone less disturbance in
the past with less weed infestation and greater floristic biodiversity. These vegetation communities are
considered to have greater habitat value for threatened species than those identified within the study area.

6.5 Riparian and Aquatic Flora Survey Results

6.9.1 Rapid Appraisal of Riparian Condition {(RARC)

The floristic and species composition of the riparian vegetation demanstrated significant variahility. This
vatability was related to four major elements;

b Weed infestation;

¥ Erosion;

b Degree of flood exposure; and
b Cattle access,

All four of the above variables contributed extensively to the degree of canopy coverage, the nature and type
of ground cover present, and degree of exotic species (weed) or native dominance, and intensity and type of
erosion evident on the bank and riverbed.

The condition of the riparian vegetation for each of the surveyed locations is summarised in Table 3 and
photographs of each survey location is available in Appendix F. A maximum scare of 50 out of 50 is indicative
of intact riparian vegetation where:

b Alllayers of native vegetation are present and provide good coverage;

b Thevegetation isfree of introduced weed species;

b Thereis a good layer of mulch present; and

b Fauna habitat is presentin the form of fallen logs, branches and hollow bearing trees.

Alow score belaw 20 out of 50 is indicative of degraded vegetation where:

b Layers of native vegetation are missing, in low numbers, fragmented and provide poor coverage;
b There is high content of introduced weed species;

b There is very little mulch present to stabilize surface sails;

b Fauna habitat in the form of fallen logs, branches and hollow bearing trees is absent or minimal.
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Tahle9 Summary of RARC Survey Resulis
Stream
NHame & Dominant Species RARC Scoring (score out of)
L ocation
Hakbitat Tatal
1 a5
Encalpins prandis and
Cinnarmarnlim camphora win
R Dowia Clesk o Ligustm sinense, Lartana 11 105 625 B 35 37
R camara and rative secks
Uhderstorey
Biowwa Creek
certre of
proposad off- CinRaEnarndin catmahors wih
R2 river gorage Lipnstairm sipense dhderstorey 773 83 15 33 125 22.5
dam
embankment
Beowwa Creek
dovwndream of Exatic grasses with
R3 proposed off- CIRREENDInLED CREhorg, 55 7 3 575 07s 33,35
river farage Elcaletns grandis and ' ’ ' '
dam Ligustrim sipehse shdarstorey
embankment
Exotic grasses with
Bowra Creek CiREEnarnlin catmahora,
R4 lawer catchment Elcaletns grandis wih 1.73 7 225 323 073 1325
Ligustrim sipense shoerstorey
Casiaring chhnngharmiang
subsp. edhpiBgharEana,
RS Sauth Creek Encalotns grandis and & .75 1.25 45 013 20.63
Cinnarmornarn carpahorg, with
Ligustrim sipense ghoerstorey
. Exatic grasses with
RE Q&Q&ﬁ?ﬁf Cinnarnamurm Ccamphors, 2 g 4 275 1 18.75
borefields Casiaring chppinghamiang ’
subsp. cuhphoharmEna
CiREEnarnlin catmahora,
Suétrtrz;:nzefer};m Casiaring chppinghamiang
R7 cgnﬂuenc:e with subsp. eRhiibghariana wih B.75 95 0.75 45 05 22
M boes River Lignstrim sipehse and Lantana
camara shderstorey
Dosnstream of
Mambucca River  Clenarmomarm camphora ahd
R and South Creek Waterhowses flovibunda 573 525 225 525 0.38 18.58
confluence
) Exotic grasses with
jrlffsltmabbunﬁ River CinRaEmarnlm carmpahora,
Eg confuences with Casiaring chhnngharmiang 4.25 9 0.75 375 0.7s T8.5
S ruth Creck subsp. eohpibghamiang and
Waterhowses fovibuwnda
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Stream
Hame &
L ocation

D ownstream of
Mambucta River

Dominant Species

Cinnammarndm camphora ahd

RABRC Scoring {score out of)

R10 and Bovwsa Waterhowsea floribunda with 275 g 2 5 075 1.5
Cresk Ligustrim sipense yhoerstorey
confuence

. Exotic grasses with Salix

R11 Ep? ngﬁfnwer habyionica and Casuanng 15 7 125 2 0 .75

=i cHRRahamiang Absn. ’ ’ -
cURMRahamiang

(Ch’;'fdﬁ ﬁnﬂ' E;ot.i': orasses wWith

R12  Unnamed Cresk  Cinamomudim camphats, 3 5.75 2 375 175 17.25
slong Hellinglls  SHCabpils grancis and
Road THatanisis iauring

Average Score 20.36

As indicated in Table 9 the average condition score for the riparian vegetation assessed was 2035 which is
indicative of past disturbances associated with grazing in the pastural land and logging within the inundation
area. However the highest condition scaore of 37 was located at R1 in the upper reaches of Bowra Creek
within the inundation area where less disturbance overtime has occurred, which is in contrast to B2 located
further downstream scoring 22.5 where the hardwood plantation is located.

The lowest condition scare was 11.75 at B11 located along the Nambucca River where wary little riparian
vegetation is present due to agricultural grazing activities. The remainder of condition scores are reflective of
this same scenario where agricultural landuse has reduced the armount of riparian vegetation and encouraged
the invasion of weeds.

6.6 Moxious and Environmental Weeads

The noxiousweed policy of the Nambucca Shire Council is to meet the requirements as outlined in the Ny
Act. Acting asthe Local Contral Authority (LCA), Council has a responsibility to ensure that all plants declared
as Moxious within the Shire are controlled according to their classification. Moxious VWeeds are currently
classified from Class 1 to Class 5, with differing control requirements according to their Class. Currently there
are approximately 100 plants that are declared as Moxious Weeds within the Shire. There are many other
plants within the Shire that are considered Enviranmental YWeeds (NSC, 20039).

Weeds that pose a threat to lands within the Shire include Groundsel Bush (Baccharis halimifolia), Lantana
(Lantana spp.) and varous invasive aquatic weeds such as Salvinia (Salinia molesta) and Water Hyacinth
(Elchhornia craasipes (NSC 2009). There are no legal requirements to remove environmental weeds fram
your land unless they are declared noxious weeds (NCWAC 20037,
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Photo 1: Lantana infestation within the inundation area.

Photo 2: Camphor Laurel infestation along the lower reaches of Bowra Creek.

Lnder the MW Act, the growth and spread of Class 4 and 5 noxious weeds must be controlled according to
the measures specified in a Moxious YWeed Policy developed by the LCA Classf noxious weeds are plants
that are likely, by their sale or the sale of their seeds or movement within the State or an area of the State | to
spread in the State or outside the State, Therefare the LCA has a responsibility to ensure that all plants
declared as Class 4 or 5 noxious weeds withinthe LA are controlled as shown in Table 10. Control methods
may include herbicides, hand or mechanical removal or stock-grazing to consistently defoliate the plants and
to control emerging seedlings.
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Table 10  MNoxious and Environmental Weeds Recorded in the Study Area

. Noxious
Listed Weed Moxious or t":?m?f ¢ Weed Act
Common NHame Scientific Hame  of NHational Environ mental m%e; 1993 Weed
Significance Weed A Controf
Class
Order
Camphor Laurel Cinnamornun Noxi Class 4 Encat”}fn d
amphar Laure camphora oxious ass antrolle
Weeds
: Locally
Crofton WWeed ,ﬂ.geram;?a Moxious Class 4 Caontrolled
adenophora Weeds
: Locally
glant Parramatta Sporobolus fertilis Moxious Class 4 Controlled
rass
Weads
Locally
Lantana Lantana camara fes Moxious Class 4 Controlled
Weeds
Locally
Mistflower Agerating Hparla Maoxious Class 4 Cantrolled
Weads
- Locally
Broad-Leaf Privet J{.ag;s_trum Moxious Class 4 Coaontrolled
uciciven Waeds
Locally
amall-leaf Privet Ligustrum sihenss Moxious Class 4 Controlled
Weeds
. . . . . Restricted
Wie aping Willow: Salix babylonica fes Moxious Class & Plants
JHapanese Lonicers japonics Environmental — MNAA N
oneysuckle
Faoth Yine Arauiia sericifera Environmental  MNAA AR
White Faasiflora - [ 4,
Passionflower subneltata Environmental s

The presence of eight declared weed species within the inundation area, including two Weeds of Mational
significance, Lantana and Wveeping WYillow. Camphor Laurel, Lantana, Broad-Leaf Privet and Small-leaf Privet
were found in large populations throughout the inundation area and lower reach of Bowra Creek. Crofton
Wieed and Mistflower were primarily found where the plantation forest meets pastureland in the proximity of
the praposed off-river starage dam embankment. Giant Parramatta Grass was found in the pastureland in the
proximity of the proposed off-river storage dam embankment and in pastureland adjacent to the lower reaches
of Bowra Creek. Weeping Willow was found in isalated locations in the lower reaches of Bowra Creek,
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6.6.1 Terrestrial and Riparian Weeds

Eight noxious weeds listed under the NYW Act for the Nambucca LCA oceur within the inundation area and six
noxious weeds were recorded in the riparian vegetation assessed whilst undertaking RARC surveys, as
shown in Table 11

Table11 Weeds Recorded in Terrestrial and Riparian Yeqgetation

Noxious Weeds Becorded Terrestrial VEE

Camphar Laurel

Crofton YWeed

Giant Parramatta Grass

Broad-Leaf Privet

histflowe er

Lantana

b I = o - =

Weeping Willow

b B o = o o B

Stmall-leaf Privet

Environmental Weeds Recorded

Japanese Honeysuckle X

Wehite Passionflower X

Moth “ine X

6.6.2 Aquatic Weeds

One aguatic environmental weed, Parrot's Feather (Myriopfyiium aquaticur) | listed by the Mambucca LCA
was recorded in a waterbody adjacent to riparian vegetation whilst undertaking RARC surveys. The listed
weeds recorded are depicted in Table 12

Table 12  Riparian and Aquatic Hoxious and Environmental Weeds Recorded whilst undertaking

RARC surveys.
Noxious bl et
Listed Weed Noxious or Weed Act Weead Act
Common Name Scientific Name of National Environmental 1993 1993 Weead
Significance Weed = Control
Chss
Oncler
CHRRa ol i Locally
Camphar Laurel Maxious Class 4 Controlled
camphora
YWyeeds
. Locally
gant Parramatta Sporobolus fartilis Maoxious Class 4 Contralled
rass
Wieeds
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Laocally
Lantana Lantaha camars Yes Maoxious Class 4 Contralled
YWeeds
Locally
amall-leaf Privet Ligustrum sinense Moxious Class 4 Controlled
Yeeds
Wie aping Willow: Salix babylonica fes Maxious Class & EF;:{?EE{
M riop bl .
Farrots F eather aquaticurn Environmental MAA AR
6.7 Riparian and Aquatic Flora of Conservation Significance

The Commonwealth Protected Matters Online Search Toal and the DECCW Wildlife database were used to
identify a preliminary suite of flora species of conservation significance that oceur, or have the potential to
occur (based on habitat assessment) within the study area. Appendix D presents a list of these species, their
conservation status, and their detection during the surveys and likelihood of onsite occurrence in relation to
the habitat present in the study area. Mo additional threatened aguatic flora species appeared in the database
searches, therefore all relevant threatened flora species have been discussed in Section B.2.

6.8 Riparian and Aquatic Flora Summ ary

Almost the entire riparian vegetation surveyed scored poorly 20,36 out of 50 under the RARC scoring system.
The only exception was R1 located in the upper catchment of Bowra Creek scoring 37, however B2 scored
22 5 which is moare indicative of the riparian vegetation observed throughout the upper catchment. The poar
level of scoring is primarily due to past disturbances associated with land clearing and livestock grazing. This
was to be expected due the prominence of agriculture in the area creating fragmented thin strips of riparian
vegetation adjacent to the waterways surweyed. The high level of weed infestation also contributed
significantly to the low scares.

Only one aguatic weed specieswas recorded at the survey sites, Parrots Feather (Myrophiive aquaticum).
This weed is an environmentalweed under the NYW Act for the Mambucca LCA and conversations with NSC's
weed officer has identified thisweed as a potentially invasive weed. It was recorded at R4 survey site in a
srnall dam along Bowra Creek. Precautionary measures should be taken to ensure that thisweed does not
spread any further as a result of pipeline construction warks.

Photographs of each survey location are available in Appendix F.
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7. Terrestrial Fauna Survey Results

7.1 Fauna Habitat

The fauna habitats recorded during the current assessment are described below. Forthe purpose of this
assessment, the study area consisted of the inundation area, a section of three potentially impacted
waterways (Nambucca River and, South and Bowra Creeks), the pipeline route, the existing and proposed
borefields and Bobo Road. The above mentioned areas are shown on Figure 4 and described below.

FAR Ihundation Area

The inundation area consists of 55.59 ha of both managed plantation forest and remnant native forest, as
described below and shown in Figure 7.

Native Forest Habitat {312.65 ha)

The nan-plantation forest habitat comprises of four different vegetation communities of varying extent and
were typically found on the upper slopes of the inundation area. In generalthese areas were characterised by
larger trees (up ta 35 m high) and provided some small hollows and stags potentially used by a variety of hird,
mammal and reptile species. However the hollows abserved were small and unsuitable for larger forest fauna.
The majority of hollows were recorded in the higher elev ations of the study area above the inundation area
and weare of a small to medium size whilst some larger more developed hollow-bearing trees and stags were
recorded along Bobo Road.

Dominant canopy species included Flooded Gum, Tallowwood | Blackbutt and Sydney Blue Gum. The
understorey consisted of sapling trees and groundcover typically comprising ferns and grasses. Smaller
sections of rainforest habitat with dense vegetation were also present in gullies.

There was an abundant groundcover of fallen debris and leaf liter (approximately 10 %) which would provide
suitable foraging and shelter habitat for bird, mammal, frog and reptile species. The larger debris mainly
comprised of fallen branches and small trees.

Good connectivity remains with surrounding habitats of greater habitat value whilst the native forest within the
inundation area is considered to be of low to moderate habitat value to native fauna, due to a shortage of
large hollow bearing trees, a high level of noxious weed infestation and a low level of floristic diversity in the
understarey.

Hardwood Pl niation Forest Hab ftai {25.94 ha)

Alarge proportion of the inundation area is Flooded Gurn and BElackbutt hardwood plantation forest The trees
are on average 200 =350 mm diameter at breast height (DBH) and 20-25 m high. Due to this area being
historically logged, there were no hallows in this area identified thatwould provide shelter and breeding

habitat for hollow dependant forest fauna such as microbats and owls, howeyer some small hollows and
fissures in trees may provide roosting habitat for microbats. The understarey and groundcover consisted
mainly of Camphor laurel and Lantana especially on the lower slopes and along drainage lines. These
species are both considered noxious weeds but are providing shelter and foraging resources for a number of
species.

There was also typically an abundant groundcover of fallen debris and leaf liter (approximately 20 %), which
would provide suitable foraging and shelter habitat for bird, marmmal, frog and reptile species, however no
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large logs with hollows were identified as present as most debris was form thin smalltrees and fallen
branches.

Remnant and cleared vegetation across the inundation area maintains good connectivity with vegetated areas
to the north including areas of Viewmont State Forest (820 ha), Bowraville Mature Reserve (B0 ha) and
Bollonolla Mature Reserve (B66 ha) which connect with Mewry State Forest towards the coast and Gladstone
otate Forest (7,200 ha) towards the Great Dividing Range. The plantation forest was considered to have low
fauna habitat value. The conservation significance of this vegetation community is considered low due to
decreased species diversity and structural modification due to human management.

Riparian Habitat

The riparian habitat was a mixture of hardwood plantation forest and native forest. This habitat was primarily
dominated by Flooded Gum and Blackbutt that averaged 180 =250 mm diameter at breast height (DBH) and
ware in the range of 20-25 m high. This native canopy was associated with the weed Camphor Laurel and had
an understorey primarily infested with the weeds Lantana and Small-leaf Privet. Due to this area being
histarically logged, there were little to no hollows in this area that would provide shelter and breeding habiat
for hollow dependant forest fauna such as microbats and owls, however some small hollows and fissures in
trees may provide roosting habitat for microbats. The weed species ococurring in the riparian habitat may
pravide shelter and foraging resources for a number of species.

There was also typically an abundant groundcover of fallen debris and leaf litter, which would provide suitable
foraging and shelter habiat for bird, rmarmmal, frog and reptile species, however this debris and leaf litter
would become disturbed and unavailable in the advent of flood events. Good connectivity remains with
surrounding habitats and this area was thought to be representative of moderate to low fauna habitat due to a
lack of hollow bearing trees, a high level of noxious weed infestation and structural modification resulting in a
lowe lev el of floristic diversity in the understorey.

Pasturabnd

The pastureland associated with the location of proposed access roads, pipeline route and off-river storage
embankment infrastructure has been used to graze livestock and grow fodder crops. The habitat values in

these areas for native fauna are considered low because most flora species are introduced and frequently

grazed by livestock.

Connrectivity of Inundation Area with Wildlife Corridors

The study area is 81 .08 ha and is situated in the southern-most portion of the Miewmaont State Forest (WSF),
which covers an area of approximately 830 ha. Directly north of %5F is the Bollonolla Mature Reserve (RS0
hal, which connects to the narthern portion of %SF. Further ta the narthwest %SF is adjacent to Bowraville
Mature Reserve (B0 ha) and is contiguous with the large Gladstone State Forest (approximately 7,200 ha).
Agricultural land occurs to the south and west of the inundation area. Additionally it is proposed that NSC
acquire approximately 220 ha of land with approximately 123 ha of vegetation surrounding the inundation area
being identified as a protection areafor the Proposal which would be conserved and protected from logging
over the long-term.

7.1.2 Riparian Corridor Habitat

Riparian areas along the Nambucca River, South Creek and below the inundation area forest along Bowra
Creekwere typically thin and structurally modified or cleared due to agriculture and ather anthropogenic
activities.
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The Mambucca River is a permanent flowing river while Bowra Creek is ephemeral. The dominant species
alang allwaterways surveyed were exotic species, Camphor Laurel, Small-leaf Privet and Lantana. Although,
there were a number of large scattered isolated native trees including Flooded Gum, Forest Red Gum and
River Oak that would provide resources for a number of native bird species. There were also sections of the
waterways with moderate amounts of leaf liter and large woody debris (LD in the thin riparian areas. The
tiparian corridors were considered to be of low habitat value due to their minimal width and the prevalence of
exotic species in the canopy and understorey.

The relative local and regionalwvalue of these riparian corridars is considered low because of land clearing and
agrcultural land use that has resulted in riparian corridors that are structurally modified, weed infested
fragmented and of reduced habitat value. This is the case with a vast amount of the riparian corridors in the
Mambucca catchment. The availability of better riparian habitats is minimal and restricted to the upper reaches
of the catchment that are steeper, unsuitable for agriculture and are primarily owned and managed by DI&L

713 Pipeline Route

The borefield pipeline route transects agricultural and urban lands adjacent to Bowra Creek and existing
roads. The pipeline route runs south along Bowra Creek and veers west toward the existing borefields,
These areas adjacent to the riparian zone were considered to be of reduced habitat value due to previous and
present clearing and grazing activities resulting in structurally modified vegetation communities,

There would be two under bores created for the pipeline at identified locations along the Mambucca River
whilst the transfer pipeline to the storage would be either cannected to the side of the existing crossing of
Bowra Creek or underbaored, as shown in Figure 4. The underboring/ connection to the culvert process would
not impede movement in either the river or the creek and is considered to minimally impact the surrounding
environment once construction is completed.

14 Borefields and Headworks

The existing borefields and headwaorks are located adjacent to the Mambucca River upstream from South
Creek. There is a small weir next to the existing borefield, which has been formed due to accurnulation of
debris behind the existing pipeline crossing.

The proposed borefields are located north of the existing borefield along the Nambuceca River and adjacent ta
the west bank of South Creek. The borefield sites typically consist of grazing land and a thin disturbed
riparian zone. These areas adjacent to the riparian vegetation were considered to be of low fauna habitat
value due to previous clearing and existing grazing activities.

15 Bobo Road

Bobo Hoad, which runs to the west of Valla Hoad to the inundation area, would need to be upgraded due to
improve construction access. The upgrade would involve approximately 2.0 km of road being widened to a b
m farmation with 3 m bitumen seal.

Bobo Hoad was considered moderate quality fauna hahbitat due to several large stags/ hallow-bearing trees
and abundant ground debris and leaf litter, however there 15 a high level of noxious weed infestation and a low
lev el of floristic diversity in the structurally modified understarey.

The habitat resources described above are shown in Figure 7.
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16 Fauna Habitat Discussion

The inundation area, dam embankment footprint, pipeline routes and access roads are all considered to
possess low to moderate habitat values in comparison to the surrounding lands associated with the greater
Yiewmont State Forest because:

b The open forest wegetation within the study area has limited native food resources due to structural
moadification resulting from past logging activities and subsequent weed invasion,

b The understarey and groundcover of the study area is heavily infested with invasive noxious weeds,

making the vegetation somewhat unsuitable for most predatory birds such as owls and may restrict the
maverment of larger native mammals;

b The study area contains farested land, athough structurally modified | that makes up a small portion of an
extensive tract of native vegetation that is comprised of a large expanse of State Forests and Mature
Reserres Wiewmant State Forest 890 ha, Bollonolla Mature Reserve 650 ha and Bowraville Mature
Reserve 80 ha). The study area is located at the southern extent of this wildlife corridar,

b The presence of noxious weeds in the study area has modified the floristic structure and reduced diversity
in the understorey. This is even more so along the ephemeral creek lines and riparian corridors;

b Therewere no hollow bearing trees recarded in the inundation area that would typically provide habitat for
threatened species such as forest owls and colonies of microchirapteran bats. These trees are more
prevalent in the steeper’ elevated areas (ridgelines) above the inundation area associated with the greater
“iewmont State Forest, where logging activities appear to have been less frequent; and

b Theinundation area contains a variety of preferred Koala feed trees (e.q. Grey Gum, Flooded Gum,
Blackbutt and Tallowwo od), however this habitat is not considered core Koala habitat, because the study
area islocated in DI&I land and therefore SEFP 44 does not apply and the one listed feed tree species
(Tallowwood) does not ocour in densities within the study area greater than 15 %, therefore the study area
is only considered potential Koala habitat. However the presence of these trees would provide foraging
resources for a population of Koalas. In light of this finding in combination with the recording of one male
Koala during a call playback session indicates that the study area may be part of a larger home range and
therefore the Assessment of Significance has been undertaken for this species (see Appendix C).

7117 Surroundin g Habitat & Habitat Links/Wildlife Corridors

The study area is situated on the southern edge of an extensive wildlife corridar at this locality that links with
east-west regional corridors, as shown in Figure 1. The habitats in the inundation area are considered to be of
moderate to low walue given its spatial context within the surrounding landscape. Thiswildlife corridor is
comprised of Wiewrmaont State Forest (890 ha), Bollonolla Mature Reserve (550 ha), Bowraville Mature Reserve
(B0 ha) and the large Gladstone State Forest (approximately 7 200 ha). The wildlife corridor connected to the

study area isvast and provides ideal connectivity to the study area to allow the ease of passage of native
fauna.

“isual inspections of the vegetation along driving transects in the surrounding lands associated with the
greater %iewmont State Forest indicated a greater abundance of native food resources than that of the study
area with an understarey that is less structurally modified.

The abundance foraging resources provides viable faraging habitat for forest and woodland avifauna such as
the WWompoo Fruit Dove (Filinopus magnificus), Glossy Black Cockatoo (Calgptorhynchus lathami) and Brown
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Treecreeper (Chimacteds picurmnus and bat species such as the Grey-headed Flying-fox (Pleropus
poliocephalus), Golden-tipped Bat (Kertowla papuensis), Little Bentwing Bat (Minopterus australis) and
Eastern Long-eared Bat (Myctophilus Bifax)  frogs such as Green and Golden Bell Frog (Litoria aurea), Giant
Barred Frog (Mixophyes iteratus and Southern Barred Frog (Mixophres Balbus) and invertebrate species.

Fotential nest sites for passerine birds are present throughout the forest communities of the study area,
including dead branches, smalltree-hollows, open cavities, and patches of dense undergrowth that was
primarily comprised of Lantana and was structurally modified as a result. Anumber of large tree-hollows in
the mare elevated areas of the study area and surrounding lands provide potential nesting sites for forest owls
such asthe Barking Owl (Minox Connivens), Masked Owl [ Tilo novasholiandize) and Sooty Owl [Tito
tenebricosz) and parrots such as the Glossy Black-Cockatoo and high branch perches and stable branch or
trunk nest platforms are present which are used by other non-passerine bird species.

The majority of hollows recarded in the higher elevations of the study area above the inundation area and
associated with the proposed access roads were of a small to mediurm size ideal for most hollow dependant
fauna apart fram large farest owls and large arboreal mammals (Yellow-bellied Glider). Some larger mare
developed hollow-bearing trees and stags were recorded along Bobo Hoad that may potentially provide
hollows large enough for large forest owls and large arboreal mammals.

The open farestwithin the study area and on surrounding land provides some resources for arboreal
herbivarous and sap feeding mammals such as the Koala (Phascolarctos cnereuws) and Sugar Glider
(Fetzurus breviceps), browwsing carnivores such as the Spotted-tail Quoll [ Daaqwrus macuwlatus and
nectarivarous birds such as the Regent Honeyeater (Xanthomyzon phrigia). However the vegetatian in
adjacent lands is considered of greater habitat value due having undergone a decreased frequency of logging.

bost of the microchiropteran bats recorded apart from the Golden-tipped Bat are likely to forage widely
throughout the areas of open farest in the inundation area preying upon insects above and within the canopy
and along the ecotones between creek lines, forest stands and open areas. The Golden-tipped Bat prefers to
forage inthe more elevated areas on upper-slopes, however its roosting site s would be located in the riparian
areas of the inundation area in abandoned Yellow-throated Scrub-wren and Brown Gerygone hanging bird
hests.

The structurally modified understorey (primarily comprised of noxious weeds) and groundcover would provide
some shelter and foraging habitat for certain species, including arbaoreal and terrestrial mammals, reptiles and
passering and non-passerine bird species. The moderate leaf litter layer provides suitable faraging habitat for
some small ground-dwelling marmmals as well as small reptiles and foraging birds. Moreover, the fallen
timber and hallow logs in some areas may provide suitable denning, sheltering and faraging habitat for a
range of fauna such asthe Long-nosed Potoroo (Fotorows thdachyus), Hastings River Mouse [ Pseudomys
oralis), Spotted—tail Quoll, Southern Barred Frog and Giant Barred Frog, non of which were recorded.
Howewer the wegetation in adjacent lands is considered of greater hahitat value due having undergone a
decreased frequency of logging.

Larger terrestrial mammals (Long-nosed Potoroo and Koala) may seek diornal refuge in the dense gully
vegetation and may be more likely to forage on vegetation in surrounding lands that potentially provide a
greater range of resources because this vegetation is not as structurally modified. It is possible that the
Spotted-tail Quoll, which requires large areas of forest and woodland habitat to meet its home range
requirements, also occurs in the study area and adjacent lands on a transient basis. This species was not
recarded during the recent survey.
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The Wet Bloodwood - Tallowwood Forest (Temperate Rainforest) located in the upper reaches of the
inundation area is likely to provide habitat for the Southern Barred frog, Giant Barred Frog and WWompoo Fruit-
dove. This rainforest vegetation could be considered degraded because of past structural modification
associated with logging practices and weed infestation. This vegetation is in the early stages of successional
development with a canopy dominated by Tallowwood with wery few large rainforest tree s favourable to the
Koala and Wormpoo Fruit-dove. Additionally these areas may easily become dry due the canopy being
fragmented and not entirely closed potentially making it seasonally unsuitable for the Southern Barred Frog
and Giant Barred Frog.

The Bowra Creek riparian habitat in the inundation area is structurally modified reducing habitat values for the
Southern Barred Frog and Giant Barred Frog, however these species were still considered likely to ocour.
Additionally Bowra Creek is ephemeral in nature and can remain dry for varying periods of time such as
during the recent drought period.

718 Hollow Bearing Trees and Logs

Az mentioned earlier there is a shortage of hollow bearing trees present within the inundation area of the
study area, of which only small hollows are present This could be expected due to pastlogging practices
having removed trees large enough to became hollow bearing.

Mone of the hollow bearing trees identified had hollows large enough to accommodate threatened large fore st
owl=, arbareal mammals or microbat colonies. There were some small hollow fallen logs identified that may
pravide denning sites for common small ground dwelling mammals, however none were identified as being
large enough for the threatened Spotted-tail Quoll or Long-nosed Potoroo.

7.2 Fauna Survey Results

Fauna species recorded during the current assessment are described below. A full list of fauna species
recarded in the study area has been included in Appendix C.

7.2 Birds

During this survey, 38 native bird species were recorded inthe study area. Three are listed as threatened
species in NSWW, the Barking Owl, Masked Owl and Sooty Owl, all of which were recorded during call
playback surveys, whilst two are migratory species, Cattle Egret and Rufous Fantail, listed under the EFBC
Act. These species are discussed further in Section 7.3, Additional species typical of woodland and open
forestwere recorded, including: Australian Magpie (Gymnorhing thcen), Magpie-lark (Graliing cyanoleuca),
Eastern Whiphird (Fasophodes alivaceous) and Sulphur-crested Cockatoo (Gacatua galeria).

oix commaon wetland avifauna were also recorded in severallarge farm dams within the study area and
surrounds including Hardhead Duck (Awtha awstralis), Pacific Black Duck (Aras superciliosa), and Cattle
Egrets (drdea thig. White |bis {Threakiornis molucca), Mankeen Might Heron (M chicorax caledonicys) and
White-faced Heron (Egretta hovashollandiae) were also oppoartunistically recorded in or nearby open water
bodies throughout the locality.

The dominant nectarivorous species recorded included comman honeyeaters. Comman insectivorous
species included YWillie Wagtail (Rhpidura levcophngg Gray Fantall (Riipidura fuliginosa), and Superb Fairy-
wren (Walirs cyanews). Seed-eating species such as the Red-browed Finch (Neochmia termporalis),
sulphur-crested Cockatoo (Cacatua galerta), Eastern Rosella (Platyoercus eximius) and Crimson Rosella
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(Flabsocercus elegans) were also commonly recorded inwoodland stands and foraging in open areas. A
number of frugivorous bird species (e.g. Pied Currawong (Strepera graculing) and Green Cathird (Ailuroedus
crassirostns)) were also recorded inwoodland and forest habitats.

Two diurnal raptor species Pacific Baza (Aviceds swbcristata) and Black-shouldered Kite (Elanus axillaris)
were recorded in the study area during the current survey. However, it is expected that other raptors may
oceur in the locality. The contiguous nature of the vegetation across the study area and wider locality is of
paticular relevance for species that require large areas for foraging and can migrate large distances.

Other predatory bird species, such as Laughing Kookaburra (Dacelo novzeguineas) were recorded searching
for prey from high vantage points, including in tree canopies at the ecotone s between native vegetation and
cleared areas and along tracks and roadsides.

Five introduced bird species have also been recorded in the study area or locality (Appendix C). These
species including the Common Myna (Acridotheres tristis) and Hock Dove [(Columba livia) are ubiguitous in
semi-rural and modified urban enviranments.

i.2.2 Ground and Arboreal Mammals

Four (4) ground dwelling and two (2] arboreal mammal species were recorded in the study area during this
survey. Two of the ground dwelling species, cattle (domestic) and horse (domestic) were obsaerved in the

agrcultural areas south of the inundation area. The othertwo species, Feral Cat (Felfs catug and Eastern
Grey Kangaroo (Macropus gigantews , were observed crossing Bobo Road and within the inundation area.

The two arbareal species, the TSC Act listed Koala and non-threatened Brushtail Possum (Trichosurus
vilpecular), were recorded near the back of the inundation area close to the headwaters of Bowra Creek. The
Brushtail Fossumwas seen while spotlighting and the Koala was heard calling during nocturnal survey
activities.

Mo other threatened mammal species listed in Appendix A have the potential to occur, due to reduced habitat
values because of structural modification associated with past logging activities and subsegquent weed
i asion.

Although, a number of additional mammal species, including small terrestrial mammals and medium-sized
terrestrial mammals are likely to oceur in the lacality fram time to time given the diversity of habitats and
specific resources (e.q. mature hallow-bearing trees in elevated areas, dense ground cover) and the
connectivity of existing areas of habitat with more extensive areas in all directions. Ground dwelling mammals
are likely to include the Brown Antechinus (Antechinus stuartill and Long-nosed Bandicoot (Perameles
nasutal, aswell as a number of murids, such as the Bush Rat ( Ratius fuscipes) and the introduced Black Rat
(Rattus rattus) and House Mouse (Wuws muscwiug (all of which have been observed in previous surveys). The
presence of the latter two species is mare likely in the disturbed environments.

All af the ground and arbareal mammal species ohserved to date are commaoan ar introduced except the Koala,
which is discussed further in Section 7 3.

723 Bats

Surveys were completed for megachiropteran and microchiropteran bats. Anabat survey data was recorded at
a number of locations within “iewrmont State Forest {inundation area) between 17 and 21 Novemnber 2008,
Diurnal surveys and spotlighting were also completed to determine the potential for flying fox campsites within
the study area.
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Anahat data results

The Anabat data was analysed by Greg Ford. Results are presented in Table 13.

Crwerall data quality was poor to fair, with significant background interference in manvy files making call
identification difficult for most recording sessions. In particular, of the 2 000 sequence files included for
"anabat 51" on 17™ November, more than 1 800 contained only low-frequency noise, interspersed with
occasional poor-quality bat calls. Despite the poor recording guality, however, most calls belonged to just a
few species and enough clear calls were available to enable reliable identification.

Table13  Data Quantity and Proportion with Recognisable Bat Calls

Folder Hame Survey Date :_wllll;rsnher of sequence E:t"::gﬁ; of files with

Anabat n 171112008 142 =1
18/11.2008 137 111
21112008 111 26

Anabat =1 171112008 36 33
18112008 2002 180
21112008 1 a

Call identification standard

Call identification for this data setwas based an bat call keys published for southern Clueensland (Reinhold st
al 20017 and Mew South Wales (Pennay et &/ 20047, and an extensive library of reference calls recorded in
southern Clueensland and naortheastern Mew South Wales.

Analysis results

At least eight and possibly ten species were recorded during this survey; however, only six species could be
positively identified.

Table 14 lists the species recorded and shows the reliability of identification attributed to the best calls
available for each species. Species presence is coded according to highest level of confidence achieved in
call identification. Identification confidence is coded as follows:

A Definite one or moare calls where absolutely no doubt about identification of bat

B Probable rmost likely the species named; low probability of confusion with species that use similar
calls

C Possible call is comparable with the listed species, but moderate to high probability of confusion

with species with similar calls

The reliahility of identification and probahility of occurrence for each species is discussed in the "Species
Motes" section following the table.
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Tahle 14 Bats Recorded at Bowraville, Novemhber 2008

Anabhat n1 Anahat s1
SPECIES COMMON HAME STATUS
(A = 2 S PN - b
. . White-Striped . =
Tadanda audralis Fres Tailed Bat Mot listed A, A, =
w
Chalnolobus gouldil COMIALCRIED Mot listed C ﬁ
Bat o
o
Z
Kervoula papuensis Golden-Tipped Bat  “ulnerable' A
Minioptarus australis Ig;ttle EiEH g Yulnerahle' A B B C A,
M.'n.'opterqs achreibarai  Eastern Bent- vulnerahle! A A
aCceanenss Winged Bat
: . LInknown Long- :
Miyctophilus species Eared Bat Mot listed A, A, A,
: Eastern Broad- .
SCotarepens arion Nosed Bat Mot listed B
Vesgnadelus purmius Eastern Forest Bat Mot listed A A, A, B A,

1 = lfisted a5 Ydmerafle anoer the T Aot
Species Notes
Tadarida australis (White-striped Freelail-bat)

This species produces distinctive calls at a lower frequency than any other bat likely to occur in the survey
area. Several brief call sequences recorded during two sessions,

Chalinolobus gouldii {Gould’s Wattled Bat)

This species is one of the easiest to identify in Anabat call data, due to its characteristic alternating pulse
frequency. Minar frequency averlap with = orion and 5. ruepoeili (see below), so possible to confuse brief or
poor calls, but latter species has consistent pulse frequency in better quality calls.

A single brief and noisy call was allocated as possibly from O gowldii for "Anabat n1" on 17" Movember;
however, the poor call quality prevented confirmation of the species’ presence.

Kerivoula papuensis (Gokfen-tipped Bat)

Produces very low intensity calls that are not well-recorded by the Anabat system unless the bat is flying close
to the detectar; howewer, call shape and frequency are highly distinctive and fairly easy to differentiate from
other species likely to occur in the survey area. This species is listed as vulnerable under the TSC Act.

A single call was positively attributable to this species on 17" November for "Anabat 51,

Minlopterus australis (Little Bantwing-hal)
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Usually produces distinctive calls »55 kHz, but some frequency overlap with V. pusiius (see below) and poor
gquality calls can be difficult to differentiate. M. austratis may have been present at all recarding locations, but
was positively identified for only two sessions. Most calls in the overlap frequency range were considered
moare likely V. puriius This species is listed asvulnerable under the TSC Act.

Miniopterus schreibersii oceanensis {(Eastern Bentwing-bat)

Calls are usually distinctive , with long-duration pulses and, often, erratic changes in frequency; however,
some frequency ovetlap with Yespadelus darlingtont and V. reguiis, and poor quality sequences are not
reliably differentiated. A few brief calls were positively identified as this species for two sessions; pulse
characteristics were typical of W s cceanensis and showed no similarities to the Vespadelus spp. This
species is listed as vulnerable under the TSC Act

Nyctophilus species

Distinctive calls readily differentiated from most other species. Can be confused with Large-footed Myotis
(Myotis rmacropus), but differences in pulse slope and repetition rate can be used to separate these species in
better quality recardings. Several good guality callswere readily attributable to Myctophilus sp. for three sites.

Myctophiius species cannot be differentiated using call data. Published distributional information (e.g.
Churchill 1998) suggests that three species may occur in the survey area: Eastern Long-eared Bat
(Myctophius Bifax), Lesser Long-eared Bat (M. geoffroih), and Gould's Long-eared Bat (M. gowidi).

Scotorepens orion (Eastern Broad-nos ed Bat)

Calls overap slightly with those of C. gowldii (see above), but 5. orion call pulses are repeated at consistent
frequency (cf. alternating frequency in & gow/di). More likely to be confused with Scoteanax rueppe il
(Greater Broad-nosed Bat), which may also be present in the survey area (Churchill1938).

A single call recorded on 168" November for "Anabat 51" was considered most likely frarm . orion, but data
guality was insufficient to obtain positive identification. It is possible that this callwas from =, rueppeliis

Vespadelus pumilus (Eastern Forest Bal)

Calls are generally distinctive; however, frequency overlaps with M. australis (see above), aswell as Little
Forest Bat (V. wvulturnus ) and Eastern Cave Bat (V. trowghtons). Differentiation between the three Vespadelus
species is difficult where frequencies averlap, however most calls for this survey were at a higher frequency
than expected for either V. trowghion or V. wvulturnus and were therefore considered most likely from V.
pumilis,

Megachiropteran B ats

The Grey-headed Flying Foxwas recorded by ConnellWWagner (1997 in the inundation area and is known
from the locality (there is an existing GHFF camp on the lower reaches of the Nambucca River just south of
the Bowra Creek Mambucca River confluence, adjacent to aguatic survey site NRE-5) and is likely to forage
within the study area occasionally. The Grey-headed Flying Fox is listed as a vulnerable species under both
the TSC Act and the Cammonwealth EFBC Act. This species feeds on a variety of fruiting and flowering
plants, including the fruits of native figs and palms and the blossoms of eucalypts, angophoras, tea-trees and
banksias. Grey-headed Flying Foxes roostin large camps, which are commanly located in vegetation with a
dense canopy in gullies in close proximity to water. The impacted area does not contain a known campsite for
this species and the gully forest habitats are not considered suitable roost sites for this species.
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7.24 Reptiles

meven terrestrial reptile specieswere recarded in the study area including snakes, skinks and monitars
(Bppendix C).

The Grass Skink (Lampropholis delicata) was recaorded amongst [eaf liter and ground debris in stands of
rermnant or regenerating vegetation and is likely to be abundant and widespread in such habitats throogh oot
the study area. Similarly, Eastern Water Dragon [ Tympanocheptis dismensis) were recorded in woodland and
forestwhere suitable logs and rocks and other natural debris provided caover,

There were scratches on a number of Grey gums from varanid species. Lace Monitor (Varanus varus) was
sighted severaltimes in numerous locations climbing trees during the survey period.

Two snake species were recorded, Red-Bellied Black Snake (Fseudechis porphyriacus) and Diamond Python
(Maoralia spilota spiiotz). Both were observed an the trail near the origin of Bowra Creek. Several Blue
tongues were also observed on the roadside, alive and dead.

The diversity of reptiles recorded was low due to the low presence of potential habitats in the study area, it is
anticipated that other reptile species may be present but were not detected during the current inve stigations.
Mo threatened reptile species such as Stephens' Banded Snake were recorded.

7.2.5

Four species were identified as threatened under the EPBC Act that may occur in the study area as shown in
Table 15 Mone ofthese species were recorded during the survey.

Amphibians

The Eastern Common Fraglet (Crinia signifers) is known to inhahbit the study area and was audible at sites
BC1 and BC2 during the survey. Mumerous individuals were also heard and sighted above the proposed
inundation area on the night of November 207 during terrectrial fauna call playback surveys.

Table 15: Threatened and Recorded Amphibians of the Study Area

HativeS

Scientific name

EPBC status TSC status Location

exotic

Green and Golden Liara ankea Hylidae Mative Sulnerakle Endangered -
Biell Frog

Lgarg Hylidae Mative Endangered Endangered -
Booroolong Frog boorolohgenals
Southern Barred Mg by es M yobatrachidas Mative Endangered Endangered -
Froy, feratus
Eastem Common CHRiE sighifera Myohatrachidae Mative Lesst concern Mot listed BC1
Froglet
Striped Marsh Limpodynastes Hlidae Iati ve Lesst concern Mat listed Bic1, BCz2
F rog peronll

Ad41aana
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7.3 Terrestrial Fauna of Conservation Significance

7.3.1 Threatened Fauna Species

The Commonwealth Protected Matters Online Search Tool and the DECCYY Threatened Species database
were used to identify a preliminary suite of fauna species of conservation significance that occur, or have the
potential to occur (based on habitat assessment) within the study area. Forty-two Commonwealth and/or State
listed fauna species were identified on the databases.

=even threatened species were recorded in the present study and another seven threatened species wera
considered likely to occur based on this assessment. Assessment of Significance (A03) of impacts on these
species are provided in detailed in Appendix © and surmmarised in Section 10.8.

These species and their EPBC Act and TSC Act status are detailed in Table 16,

Table16 Conservation Status of Threatened Species Recorded or Considered Likely to Occur

Species Recorded EPBC Act Status TSC Act Status
Barking Ciwl Mat Listed “ulnerable
Masked Cwl Mot Listed “ulnerable
S0 oty Mot Listed “ulnerable
Koala Mot Listed “ulnerable
Golden-tipped bat Mot Listed “ulnerable
Little Bentwing-bat Mat Listed “ulnerable
Eastern Bentwing-bat Mot Listed “ulnerable
Species Considered Likely to QOccur

opotted-tail Quoll Endangered “ulnerable
Grey-headed Flying-fox Y lnerable “ulnerable
Fowe rful Ol Mot Listed “Yulnerable
Wompoo Frut-dove Mot Listed “ulnerable
Glossy Black Cockatoo Mot Listed “Yulnerable
mouthern Barred Frog “lnerable Endangered
Giant Barred Frog Endangered Endangered

The likely abundance and the extent and quality of available hahitat for each of these species, is described

b lomw.

Barking Owl

One Barking Cwlwas heard just after a call playback session during the present study. It was recorded alang
an elevated ridge beyond the northern extent of the inundation area within the Viewmont State Forest.
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However due to its large range that would include the inundation area it has been included in this assessment.
[twas not recorded in any of the previous studies. The Barking Chwl did not appear in the results of the
threatened species search as occurring within a 10 km radius of the study area (DECC , 2008). This may be
due to no previous recording s or targeted searches for the species having occurred in the vicinity of the study
area.

Itis generally considered uncommon in southern Australia. |t is rarely recorded in coastal and escarpment
forests (DECC  2002). Yery little foraging habitat is available for it in the inundation area due to a lack of
suitable habitat for its prey. There is also a lack of large stags and hollow bearing trees within the inundation
area, which is primarily plantation forest that would provide suitable roosting habitat. This is even more so in
the lower reaches of Bowra Creek where the proposed off-river storage embankment and other infrastructure
are to be located.

It is likely that this species uses the study area as part of its overall habitat area. However, it is unlikely that
the study area is an important component of the averall habitat for this species because of the lack large
hallow hollows and preferred foraging hahbitat.

Mas ked Owl

Two Masked Owls were observed in a tree whilst undertaking a call playback session during the present
study. They were recorded along an elevated ridge beyond the narthern extent of the inundation area within
the Yiewmont State Forest. However due to its large range thatwould include the inundation area it has been
included in this assessment. [twas not recarded in any of the previous studies. The Masked Owl did naot
appear in the results of the threatened species search as occurring within a 10 km radius of the study area
(DECC,2008). This may be due to no previous recordings ar targeted searches for the species having
occurred inthe vicinity of the study area.

Itis maost abundant along the coast (DECC, 2009). The foraging habitat available in the inundation area is
poarin comparison to the surrounding lands associated with Wiewrmont State Forest, however it may hunt
along the forest edges and trails located within the inundation area. There is also a lack of large stags and
hallow bearing trees within the inundation area, which is primarily plantation forest that would provide suitable
roosting habitat. This is even more so in the lower reaches of Bowra Creek where the proposed off-river
storage dam embankment and other infrastructure are to be located.

Itis likely that this species uses the study area as part of its overall habitat area. Howewer, it is unlikely that
the study area is an important component of the averall habitat for this species because of the lack large
hollows and preferred foraging habitat.

Sooty Owl

One Sooty Owlwas heard opportunistically whilst spotlighting during the present study. It was recarded within
the inundation area. It was also recorded in two of the previous studies. The Sooty Owlappeared in the
results of the threatened species search as accurring within a 10 km radius of the study area (DECC, 2008).

It is known to occur on the coast, coastal escarpment and eastern tablelands (DECC | 2009). The foraging
habitat available in the inundation area is poor in comparison to the surrounding lands associate d with
Yiewmont State Forest. There is also a lack of large stags and hollow bearing trees within the inundation area,
which is primarily plantation farest that would provide suitable roosting hahbitat. Thisis even more soin the
lower reaches of Bowra Creek where the proposed off-river storage dam embankment and other infrastructure
are to be located. Therefore it is more likely to roost in the hollow bearing trees located at higher elev ations in
the study area above the inundation area.
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This species usesthe study area as part of its overall habitat area. However, it is unlikely that the study area
iz an impartant camponent of the overall habitat for this species because of a lack of dense vegetation
suitable far roosting.

Koala

One male Koala was heard calling onsite during the present study approximately in the centre of the
inundation area. Previous studies undertaken by Connell Wagner and Biosis also identified the Koala as
existing in the inundation area. Koala populations are known to occur in the Coffs Coast and Escarpment
region of NSWin wet and dry sclerophyll forests (DECC, 2009). Flooded Gum, Tallowwaood, Grey Gum and
Blackbutt are all Koala habitat trees and are found throughout the inundation area, but are fragmented in the
riparian areas of l[ower Bowra Creek, South Creek and Mambucca River. In these fragmented areas the Koala
isless likely ta oceur.

Eastern Bentwing-bat

The Eastern Bentwing-bat was recorded onsite during the present study via definite Anabat recordings at two
locations within the inundation area. It was not recarded in any of the previous studies. The Eastern Bentwing-
bat appeared in the results of the threatened species search as occurring within a 10 km radius of the study
area (DECC, 2008).

The Eastern Bentwing-bat accurs along the east coast of Australia (DECC, 2009, The foraging habitat
available in the inundation area is poor in comparison to the surrounding land s associated with “iewmont
otate Forest because of the degree of weed infestation. Itis known to occur in the Coffs Coast and
Escarpment region of M3Win wet and dry sclerophyll forests (DECC, 2009). However no large caves or mine
sites are available within the immediate locality of the study area that would be suitable for maternity colonies.

There is also a lack of large stags and haollow bearing trees within the inundation area, which is primarily
plantation forest that would provide suitable diumal roosting habitat. It is mare likely to roost in the hollow
bearing trees located at higher eley ations in the study area above the inundation area.

Golden-tipped Bat

The Golden-tipped Bat was recorded onsite during the present study via definite Anabat recordings at one
lacation within the inundation area. It was recorded in two of the previous studies. The Golden-tipped Bat did
not appear in the results of the threatened species search as occurring within a 10 km radius of the study area
(DECC, 2008).

The Golden-tipped Bat occurs along the east coast of Australia (DECC, 2009). 1t is known to occur in the
Coffs Coast and Escarpment region of NEW in rainforest, wet and dry sclerophyll forests and would roost in
abandoned hanging Yellow-throated Scrubwren located in rainfore st gullies on small first and second-order
streams (DECC, 2009). It istherefore assumed that there may be abandoned hanging Yellow-thro ated
acrubwren nests within the inundation area asthis bird species has been recorded in previous and present
studies.

The majority of the inundation area is not the preferred foraging habitat for the Golden-tipped Bat whereas the
rainforest and sclerophyll forest on the upper slopes is, although the inundation area may provide suitable
roosting site s for the species (DECC 2009),

Little Bentwing— bat
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The Little Bentwing-bat was recorded onsite during the present study via definite Anabat recordings at two
locations. These locations are within the study area associated with the inundation area. [twas recarded in
two of the previous studies. The Little Bentwing-bat did not appear in the results of the threatened species
search as occurring within a 10 km radius of the study area (DECC, 2008).

The Little Bentwing-bat occurs in northeastern M3W (DECC, 2009). The foraging habitat available in the
inundation area is poor in comparison to the surrounding lands associated with Viewmont State Forest. Itis
known to occur in the Coffs Coast and Escarpment region of NS in rainforest and wet sclerophyll forest
(DECC, 2009, There is also a lack of large stags and hollow bearing trees within the inundation area, which is
primarily plantation forest that would provide suitable diurnal roosting habitat. It is more likely to roost in the
hollow bearing trees located at higher elevations in the study area above the inundation area but is likely to
utilise the study area as a foraging resource.

It is likely that this species uses the study area as part of its overall habitat area for foraging purposes.
However, itis unlikely that the study area is an important component of the overall habitat for this species
because of the lack of hollow bearing trees.

Spotted-tail Quoll

The Spotted-tail Quollwas not recorded onsite during the present study and it was not recorded in during
previous studies. The Spatted-tail Quoll appeared in the results of the threatened species search as occurring
within a 10 km radius of the study area (DECC, 2008).

The Spoatted-tail Cluoll occurs across a range of habitat types, including rainforest, open farest, woodland,
coastal heath and inland riparian forest, fram the sub-alpine zone to the coastline (DECC, 20097, |t is known
to occur in the Coffs Coast and Escarpment region of NSYW in subtropical and temperate rainforests tall
sclerophyll forests and woodlands, heaths and riparian forests (DECC, 20097, It utilise s hollow-bearing trees,
fallen logs, small caves, rock cravices, boulder fields and rocky-cliff faces as den sites (DECC, 2009). Due to
the disturbed condition of the site no large hollow bearing trees and hollow fallen logs were available as den
sites and greater potential foraging and denning sites would exist in adjacent lands.

Itis likely that this species uses the study area as part of its overall habitat area. Howewer, it is unlikely that
the study area is an important component of the averall habitat for this species because of the shortage of
denning resources (e.qg. large hollow logs and rocky outcrops) and preferred foraging habitat.

Grey-headed Flying-fox

The Grey-headed Flying-fox was not recorded onsite during the present study but it has been recorded in the
inundation area during previous studies. The Grey-headed Flying-fox appeared in the results of the
threatened species search as occurring within a 10 km radius of the study area (DECC , 2008).

The Grey-headed Flying-fox ocours within 200 km of the eastern coast of Australia, fram Bundabery in
Cueensland to Melbourne in Victoria (DECC, 2009). The foraging habitat available in the inundation area is
poor in comparisan to the surrounding lands associated with Yiewmont State Forest. It is known to occur in
the Coffs Coast and Escarpment region of M3 in subtropical and termperate rainforests, tall sclerophyll
forests and woodlands, heaths and swamps as well as urban gardens and cultivated fruit crops (DECC,
2009y, Foosting camps are generally located within 20 km of a regular food source and are commaonly found
in gullies, close to water, in vegetation with a dense canopy (DECC, 2009). There is a Grey-headed Flying-fox
ronsting camp in the vicinity of the study area on the banks of the Nambucca River The inundation area does
not provide habitat suitable for a Grey-headed Flying-fox roost camp.
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Powerftf Owl

The Powerful Cwl appeared in the results of the threatened species search as occurring within a 10 km radius
of the study area (DECC, 2008).

In NSWY, this species is widely distributed throughout the eastern forests from the coast inland to the
tablelands (DECC, 2009). “ery little faraging habitat is available far it in the inundation area due to a lack of
suitable habitat for its prey. There is also a lack of large stags and hollow bearing trees within the inundation
area, which is primarily plantation forest that would provide suitable roosting habitat. This is even more so in
the lower reaches of Bowra Creek where the proposed off-river storage embankment and other infrastructure
are to be located.

Itis likely that this species uses the study area as part of its overall habitat area. However, it is unlikely that
the study area is an important compoanent of the overall habitat for this species because of the lack large
hollow hollows and preferred foraging hahbitat.

Wompoo Fruit-dove

The WWompoo Fruit-dove appeared in the results of the threatened species search as occurring within a 10 km
radius of the study area (DECC 2003).

This species is rarely recorded south of Coffs Harbour (DECC , 20097, Preferred foraging and breeding
hahitat for the species is available in the inundation area in the form of same rainforest pockets, although this
habitat is relatively small in companson to surrounding lands, This species, if it is presentwould be at the very
limit of its southern distribution, asitis rarely recorded south of Coffs Harbour,

Itis likely that this species uses the study area as part of its overall habitat area. Howewer, it is unlikely that
the study area is an important component of the averall habitat for this species because of the lack large
hollow hollows and preferred foraging habitat.
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Glossy Black Cockatoo

The Glossy Black Cockatoo appeared in the results of the threatened species search as occurring within a 10
krnradius of the study area (DECC, 2008).

In NSWY, this species is widely distributed throughout the eastern forests from the coast inland to the
tablelands (DECC,2009). Foraging habitat the species is available in the inundation area in the form of
Allocasuaring lttoralis and A, Torwloss tree species, although this habitat is relatvely small in comparison to
surrounding lands. There is also a lack of large stags and hollow bearing trees within the inund ation area,
which is primarily plantation farest that would provide suitable roosting habitat. This is ewen more so in the
lower reaches of Bowra Creek where the proposed off-river storage embankment and other infrastructure are
to be located.

Itis likely that this species uses the study area as part of its overall habitat area. Howewer, it is unlikely that
the study area is an important component of the averall habitat for this species because of the lack large
hollow hollows and preferred foraging habitat.

Southern Barred Frog

The Southern Barred Frog was recorded in one of the previous studies. It breeds in streams during summer
after heavy rainfall, which may be the reason why the present study did not record it. The Southern Barred
Frog did not appear in the results of the threatened species search as occurring within a 10 km radius of the
study area (DECC, 2008),

The Southern Barred Frog occurs along the east coast of Australia from southern Queensland to northeastern
Yictoria (DECC, 2009). Outside the breeding season adults live in deep leaf litter and thick understorey
vegetation an the forest floor (DECC , 2009). These habitats exist in the upper reaches of the inundation area.
However the lower reaches of the inundation area where the proposed off-river storage dam embankment and
other infrastructure is to be located is not considered to provide suitable habitat for the species. Past logging
practices may have decreased its population in the inundation area and driven it to adjacent more favourable
habitat associated with Yiewmoaont State Forest.

Giant Barred Frog

The Giant Barred Frogwas not recarded during the present study, howeyer its habitat was recarded during
the current assessment and it has been recorded within the study area during the previous studies. Giant

Barred Frog appeared inthe results of the threatened species search as accurring within a 10 km radius of
the study area (DECC, 2008).

The Giant Barred Frog occurs in northe astern NSW, particularly the Coffs Harbour-Dorrigo area, which is now
a stronghold for the species (DECC, 2009). It forages and lives amongst deep, damp leaf liter in rainfore sts,
moist eucalypt forest and nearby dry eucalypt forest (DECC  2009). These habitats exist across the inundation
area. However potential habitat was not recorded in lower reaches of Bowra Creek where the proposed off-
river storage dam embankment and other infrastructure are to be located. Past logging practices may have
decreased its population in the inundation area and driven it to adjacent more favourable habitat associated
with “iewmont State Forest.

Itis likely that this species uses the study area as part of its overall habitat area for foraging purposes.
However, it is unlikely that the study area is an important component of the overall habitat for this species due
to the levels of past disturbances and the degree of weed infestation and because the upper reaches of
Bowra Creek are ephemeral where this species moare favourable habitat exists.
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It is likely that this species uses the study area as part of its overall habitat area for foraging purposes.
Howrewer, it is unlikely that the study area is an important component of the overall habitat for this species due
to the levels of past disturbances and the degree of weed infestation and because the upper reaches of
Bowra Creek are ephemeral where this species more favourable habitat exists.

732 Migratory Bird Species

The Commonwealth Protected Matters Online Search Tool revealed 13 migratory species that hawe the
potential to occur in the study area. Two migratory species, Rufous Fantail and Cattle Egret were recorded in
the study area and may regularly utilize the site as vagrants and as such would be assessed together. Mo
migratory specieswere considered likely to accur in the study area as outlined in the EFBC Act Ao 3.

Rufous Fantail

One Rufous Fantailwas recorded within the inundation area armongst the hardwood plantation forest. The
Fufous Fantail is found in northern and eastern coastal Australia. Itis typically found in rainforest, dense wet
eucalypt and mansoon forest, paperbark and mangrove swamp, riverside vegetation, and in open country
whilst on migration. It prefers deep shade, and is often seen close to the ground and within the mid level
vegetation (Morcombe, 2003).

The wet eucalypt / hardwood plantation farest habitat may be considered less desirable due to the increased
densities of Lantana in the understorey and limited mid storey vegetation. However the small pockets of
rainforest vegetation within the inundation area may provide mare favaurable habitat for this species as less
Lantana is present in the understarey with a greater level of midstarey vegetation. Therefore the Rufous
Fantail is more likely to favour the denser rainforest vegetation that is located in the upper extent of the Bowra
Creek catchment which is predominantly above the proposed inundation water level,

Cattle Fgret

A number of cattle Egrets were recarded in agricultural grazing lands in the study area. This species is most
widespread in south-eastern Australia from Bundaberg, Clueensland to Port Augusta, South Australia. The

Cattle Egretis found in grasslands, woodlands and wetlands, and is not commaon in arid areas. It also uses

pastures and croplands, especially where drainage is poor. Will also forage at garbage dumps, and is often

seen with cattle and aother stock (Morcombe, 20037

Asmall portion of grassland habitat considered favourable to this species would be impacted by the proposed
location of the off-river storage dam embankment, as well as the location of the proposed access roads and
pipeline route that traverse grasslands. However these impacts are considered minimal in contrast to similar
habitat throughout the study area.
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8. Aquatic Fauna Survey Results

8.1 Site Descriptions

The aguatic surveys undertaken at all sites included fish, macroinvertebrates, reptiles, amphibians, mammals,
macrophytes and riparian vegetation survey and water quality and habitat assessments. The site locations,
catchment position, description and detail of general habitat recorded are outlined in Table 17 and
Photographs of each aguatic survey location is available in Appendix F.

Tabhle17: Site Details and Characteristics

GPS Location
Site Type Catchment Position  General Habitat Present

Horthing Easting

Midde of inundation area. Ripanan coridor of tem perate
rainforest trees and vines with understorey of the
introduced Cienamarmdim catyphora (Camphor Laurel)
and Laktana camare (Lantana). Continuous forest both
sides ofthe creek. Large dead hollowtrees (2ags)
prezent. Ahundart leaf liter and moderate to large wood
debriz present inthe rpatian zore. Creek depth 0.5 m
and width 12 m.

36 J

B 458138

GE12269 Impadc Within inuncstion area

Thin (2-3 m] riparian zone of dosed Camphor igurel
56 cancpy with understorey of Puved Grazing land adiacent
426077 511945 Impadc Withininunostion area on bath sides. Highly eroded bank s with sbundant 1esf
litter and woody debri s present within the creek and
tiparian 2one. Creek depth 0.5 moand width 3.0 m.

BC2

Thin (2-3 m]riparian zone of dosed Camphor igurel
canopy. Groundcover of grass and some fems. Grazing
N land adjacent an bath sides. Highly eroded bark s
BEI1307  Cortrol oA OTRRENNG gy spectedto e impacted by acoess fom cattle) vith
a moderde leaf litter and woody debris present within the
creek and ripatian zone. Creek depth 1 0 m and width 5.0
.

36

BC3 456724

Thin (3-4 m] riparian Zone with dosed canopy. Cakphor
faureladth zaping and banks discontinuously lined with
Larmandiz making up the understorey. Floating duckweed
was observed inthe creek. Patchy groundcover of grass
and some ferns. Grazing and residential land adjacent.
Highly eraded banks with moderae leaflitter and woody
debris prezert within the creek and riparian zone. A0 old
wooden bridge crossesthe cresk . Creek depth 1.0 m and
wickth 100 m .

36 J
4365549

D ovngtream of

BC4 pipeline crozsing

BE10659 Impait

Riparian corfidor, approximately 20 m wide, consiging of
Casnaripa chphhgharana (River Oak) and Eucalptys
grandis(Flooded Gum) canopy with an undergorey of
Carmphor Boreland Priqet. Groundoover of Tradescantia
FibFora Wandering Jeswd. Steep, eroded banks with
moderade large woody debriz and minimal leaf litter
present within the creek and fiparian zone. Large dead
hollowtrees (sags) present. Creek depth 1 0m and
wicth 10-15 m.

56 J
454928

Upstream of proposad

=C1 bore fields

BE19374 Cortrol
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GPS Location

Horthing

Easting

Catchment Position

G eneral Habitat Present

Moderde (46 m) riparian 2one of Camphor Burelcanopy
with understorey of Privetand Lomands discontinuously

56 Downstream of lining the banks. Grazing land adacert on both sides.
stz 486023 BE10202  Impadt proposed bore ields  Highly eroded banks with sbundant leaf liter and woody
debriz present swithin the creek and fparian zone, Creek
depth 1.0 m and width 15.0m.
Moderde (46 m) nparian corridor of Camphor Boreland
o Saik ba by onkea Weeping Willow) with some Casyarihg
MR 560 BE12197 cortrol Upstream of edsting  coneinghamizng [River Oak). Midstorey of Lastanawnith
454343 borefieldz grassy groundcover on banks. Abundant large soody
debris prezert within the creek. zone. Creek depth 2.0m
and wicth 1015 m.
Moderae (46 m) Hpaian corvidor of sporadic Camphoy
b 4 ] laurelcanogy with large breaks. Undergtorey of Pricet
56 NEIFESm 0 and grassy groundoover. Highy eroded stesp bank s with
MR 486159 B (1333 Impact exjsting borefields some sedoe present. Moderate large swoody debiris
prezert inthe ripaian zone. Creek depth 0.5 m and width
100m.
Thin (3-4 m]riparian zone of Camghar lause! canopy with
understarey of Pavet. Maure aterhonsia fontunde
Mizeping Lillygil ) present along wpper region ofthe
Cownstream of the northem bank. Casdanng connibobariang [River Oak),
R 56 EE1O019 Impad confluence 'I_'f Carphor Bureland Privet comprizing the southern bank
456546 n Mambucca fiver and  riparian zone. lsolsted beds (approdmately 1-2 m2) of
South Creek eclgrazs 5. in shallowaress (05-1.0 m deep). Grazing
land adjacent on bath sides. Highly eroded bark s.
Several large snags (5-7 mlong) in waterway, Creek
depth 1.0 m and width 15.0m.
Downstream of the Riparian corfidar of Camphor f2oveland Prvet. Lamandra
55 confluence of and grassy groundcover . Larger trees utilized by Grey-
MRS 45E392 BE09296  Impad MNembucea fiverand  headed Flying Fox adjacent to river. Creek depth = 3 m
South Creek andl wickth 20 m.
] Sporadic canogpy of Carmahor igureinith a sapling
Qer-.tﬂs e hﬂfugﬁtd’lm ent  understarey and groundcover of grass and ferns.
56 1N WIS 23RO Dizcortinuous Lomandez lining banks. Grazing land
MR 454555 BEISET7  REfrence  mowacresk adjacent beth sides. Moderate leaf liter and abundart
referencs) large woady debris presert in the riparian zone. Creek

depth 0.5 m and wicth 5.0 m.

8.1.1 Hambucca River

The Mambucca Rweris a moderate sized lowland river {observed width ranging from 5-20 m within study
area) surrounded by floadplain that is used for grazing livestock. The river is characterised by low to
moderate flows (generally between 1-2.5 misec) and water is generally clear indicated by low turbidity (NTU
#. It istypically 10-15 m wide and 1-2 m deep and exhibits riffle run and pool habitats along its length. The
substrate consists of sand and gravel and has regularly exposed sandbars.

Large woody debris and overhanging vegetation is abundant and provides habitat for aguatic fauna. The

banks are typically steep and vegetated with Camphor Laurel and some Salx babyionica (Meeping Willow),
Mative species including Ewcalyptus tersticornis (Forest Hed Gum) and Casvaring glauca (Swamp Oak) are
interspersed throughout the canopy. Riparian vegetation within the study area ranges from 3-7m in width due
to clearing for agricultural purposes. The river provides potential habitat for at least 18 native species.

Fi=:
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8.1.2 Bowra Creek

Bowra Creek displays characteristics of both an ephemeral creek, inthe upper to mid reaches, and a
permanent/semi-permanent creek in the mid to lower reaches. It flows southwest through the middle of the
plantation habitat and discharges into the Mambucca River. The habitat along the length of the creek
transtions from its headwaters to the confluence with Nambucea River. The headwaters (BC1) consist of a tall
open forest systern with a continuous mixture of native and exotic riparian vegetation comprised of Flooded
Gum, Blackbutt and Camphor Laurel with an understorey of Lantana camara and Small-leaf Privet.

The lower reaches of Bowra Creek, within the cleared agricultural sites (BC2, BC3 and BC4), are an apen
systern of semi-permanent pools with scattered exotic tree and understorey species. Banks are gradual and
undisturbed in the upper reaches and become steep and highly disturbed in the agricultural areas. The
substrate mostly consists of sand, silt and clay sized particles which released odorous gasses when
disturbed, suggesting anoxic conditions. The upper reaches and small feeder drainage lines that supply
Bowra Creek are ephemeral and only flow intermittently during rain events,

There was minimal in-stream vegetation at sites within the upper reaches of the creek. These sites did have
an abundance of woody debris and leaf litter, which provide potential habitat for crayfish, frogsfadpoles and
aquatic invertebrates. The striped marsh frog (Limnodiynaste s perand) was noted calling and numerous
tadpoleswere obhserved at BC-1. Numerous mosguito fish (Gambusiz holbrookl), an exatic pest, were
observed at BC2.

Riparian vegetation on the lower reaches within the agricultural region typically consisted of a narrow strip of
Camphor laurel (<5 m) with and understorey of saplings and Privet. Approximately 20% of the creek was
devoid of any canopy or understorey vegetation due to clearing for pastoral land. Emergentvegetation was
abundant in the lower reaches, which appeared to provide habitat for common frag species such as Crinda
agpiifera that was noted calling during the survey.

The creek was not fenced and livestock has had a major impact along most of the lower reaches. Several
farm dams located adjacent to the creek could potentially provide habitat for frogs and turtles. These dams
are typically unconnected to the creek system, making themn unlikely refuge for cormmon creek dwelling
animals. These dams did not have riparian vegetation and contained approximately 30% surface cover of
both emergent and floating vegetation.

8.1.3 South Creek

=outh Creek is @ moderate sized creek (ohserved width ranging fraom 7-15m within the study area) that flows
northeast into the Mambucca River. The creek has a moderate (4-20 mowide) riparian corridor dominated by
Camphor laurel with 5-10% interspersed native species and an understorey of Privet and Camphor laurel
saplings. The entire length of the creek is surrounded by agricultural and residential land. The substrate
consists of sand and gravel and has reqularly exposed sandbars. There was abundant large woody debris in
areas and the banks are typically steep and undercut. The confluence of South Creek and Nambucca River is
in Bowrawille and has been histarically used for recreational purposes including swimming and is also a
Department of Industry and Investment survey site.

8.1.4 BReference Site

The reference site was located on Missabotti Creek. This creek is located on the northern adjacent catchment
to Mambucca River. Thizis an ephemeral creek that flows following rainfall periods and ceases to flow over
periods of law rainfall. It is & narrow and shallow creek systemn with clear and slow flowing water.
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8.2 FaunaAssemblages

8.2.1 Fish

There are 20 known species of freshwater fish in the Nambucca catchment including two exotic species.
Thirteen of these species have been recorded at the NSV Fisheries Survey Site at the Bowraville Gauging
otation on the Mambucca River.

Atotal 216 individual fish, representing two species were netted during the survey. Of the two species, the
Empire Gudgeon (Hypseleotns compressa) dominated samples (1684 individuals) at sites 3C1, 5C2 and NE4,
Allfish caught at 5C1 and SC2 were assumed to be near mature and ranged from 50 to 70 mm in length.
Individuals caught at MR4 were assumed to be juvenile and all were approximately 35 mmin length.

Facific Blue-eye (Fseudomugil signifer) was the second most abundant species sampled (52 individuals) at
sites SC1 and SCZ. Allindividuals were approximately 35 mm in length, which is close to their maximum size
of 40 mrm, and thus they were assumed to be mature based on size.

=even species of fish were recarded during the survey, as identified in Table 15,

Table18  Threatened and Recorded Fish of the Study Area

C ommon Scientific Family Namnme EPBC T8C Location Location
Hame Hame status status hetted ohsemved

duringthis  during this
sUnvey sUnvey

Long-finned  Anguile Anguilladas Native oA Motlisted Mot recorded Mot recorded

eel reinhardti COMNCEr

Empire Hyp e leotris ) - Leazt . S, 5C2

gudgeon cOmpres s Electridas Mative - Mot listed and MR ME3, MRS

Striped FoRnmarnhls . . Least .

gudgeon australis Electridae Maive - Mat listed Mot recarded Mot recarded

Co¥s oo his . . Least .

audgenn i Electridas Mative R Mot listed Mot recorded Mot recorded

Firetai Hypssfeotris gali  Electridas Neive oo Motlied  Motrecomded Mot recorded

gudgeon CONCErn

G udgeon Flyuseledtrls s, Eledtridas Mdive !;S:;tem Mot listed Mat recorded Mat recorded

Flathesd Philyanodon . . Leazt .

audgeon grandicens Electridas Mative CORCET Mot listed Mot recorded Mot recorded

Oxeve Meggiops . . Least .

hering cypingides Megalopidas Mdive - Mot listed Mat recorded MRS, MRE4

CHmson- .

spoted Mebnotaenia  pyoloncteenidae Mative o9 Mot lited Mot recorded Mot recarded
) ALEQN Y CONCErM

Rainbowdish

Freshweter . - . Least .

irod It Mg petardi hugilidae Mative R, Mot listed Mot recorded ME2, MRE4

Sea mullet Mugi cephalius Mugiliclzae Mative In:-:;?u:sztern Mat listed Mot recarded MRZ2, MR 4

E;:‘?Q,I‘"mr En”i?n”uf Plotosidae N ive ';ﬁgam MNotliged  Motrecomded  NRZ MR3
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C ormmaon Scientific Family Hame Hative/ EPBC TSC Location Location

Hame Hamne Exotic  status status netted ohsenved
during this  during this
SUney SUney
Gambusia Gambusig Foediliidae Euotic  Load Mot listed Mot recorded B2
haolbrooki CONCEn
] ] Least
Pacific blue-  Pseudamugi Pseudomugiidss  Native  PON2M otliged  SC1,SC2 Mot recorded
eye sianifer
Motesthes . . Least .
Bullrowt robusta Soorpacnidas Mative - Mot listed Mat recorded Mat recorded
“ellowin Acanthopagils . . Least .
brea australis Scaridea Mdive - Mot listed Mat recorded [l

The descriptions of those species that were captured are summarised below from Allen et al (2002

8.2.2 Brief Biology of Recorded and Observed Fish Species

Empire qudgeon {(Hypseleotris compressa)

Empire Gudgeon inhabit lower reaches of rivers (also found further upstream) in flowing or still water. They
are usually found in flowing streams amaong aguatic vegetation or branches of submerged trees. Juveniles
often occur in swittly flowing water or brackish estuaries. Empire Gudgeon are tolerant of salinity levels equal
to seawater and temperatures up to 35°C and pH5.0-9.1. Feeds on micra-crustaceans, mosguito larvae and
algae. Spawning occurs during the warmer months when males establish breeding territories and display their
colours to attract a mate. The eggs adhere to rocks, sand orweeds and are guarded and fanned by the male
until hatching, which occursin 10-14 days. Juveniles live for up to a year in the estuaries befare maving
upstream to freshwater during spring.

Pacific blue-eye (Psendomugil signifer

The Pacific blue-eye is a native Australian species that ocours in extremely variable habitat from sea water to
pure freshweater. 1t is common and widely distributed along the east coast of QLD and N2V from Cooktown
(CILDY to Ulladulla (NSWYW). This species lives in clear, fast flowing freshwater streams and tributaries in
maountain regions through to tidal mangrove estuaries. Being a small fish, the pacific blue-eye is able to
approach the margins of the water and feed on mosguito larvae and other insects.

In their natural environment spawning usually occurs from Cctober to January. This species is an eqgg-
scatterer, generally spawning amongst aguatic plants and grasses. Eggs would take around 12 t0 17 days to
hatch at a temperature range of 22 to 28° Celsius. Males exhibit territorial behaviour guarding the spawning
site from intruders. They inhabit waters with a temperature range of 15-28° Celsius, and pH 551083,

They inhabit waters with a temperature range of 15-28° Celsius, and pH5 510 8 3.
Oxeye herring (Megalops cypringoides)

Ox-avye herring or tarpon are a commaon species that inhabit the tropical waters of Australia fram northern
MEW around the top end of Australia to northern YW They are a school fish found in bays, inlets, estuaries,
rivers and creeks often into the fresh water regions. The juvenile fish are more commonly found in shallow
waters whereas the adults prafer deeper water.
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This species feeds on a variety of crustacean, insect and fish and must breathe air from the surface to
supplement its oxygen supply. They are known to inhabit clear to turbid water and tolerate a wide pH range
(pPHE.2-9.1)

Freshwater mullet (Myxus petardi

The freshwater mullet is endemic to Australia. It occurs in freshwater coastal streams, as well as estuarine
and coastal waters from southern QLD to southern NSW. [t is primarily an estuarine species and is typically
very common in coastal brackish waters, This species inhabits a wide variety of habitats including coastal
seas, estuaries, lakes and rivers. It is often found in freshwater far above tidal influence. Thisis a shoaling
fish, which often congregates in large numbers in shallow water over sand, gravel and mud banks. Shoals
usually enter rivers on a rising tide and may move well above tidal influence, returning to estuaries and the
sea on a falling tide. The freshwater mullet is omnivorous, feeding on algae, crustaceans, detritus and
occasionally planktonic creatures.

Sea mullet (Myxus cephalus)

The sea mulletis considered a marine species with a world-wide range throughaut tropical, sub-tropical and
ternperate seas. Itis known around the coast of Australia as primarily an estuarine fish, but would frequent
the lower freshwater reaches of large rivers.

This species is a bottam feeding herbivore, with the gut including a large muscular gizzard for grinding food.
Diet typically varies with age. Juveniles feed on small plankton and crustaceans, while adult fish eat
microscopic plants.

hature males and females congregate in large schools in estuaries for some time before moving out to sea to
spawn. This migration may commence as early as Febroary or as late as July, after which adult fish return to

river systerns for the greater part of the year to feed and grow. A single mature female may produce between

300,000 and 7,200,000 eggs, and it has been suggested that females do not spawn every year.

This species can withstand termperatures from 12 to 25°C and very high salinities to twice that of seawater. It
isalso animportant commercial food fish species.

Freshwater catfish (Tandanus tandanus)

Freshwater catfish are a freshwater, bottom-dwelling fish found in freshwater lakes and slow moving rivers
and streams. They are widely distributed throughout the Murray-Darling River system and eastern coastal
drainages fram the Hawkesbury River (MNSW) to the Daintree River north of Cairns (QLDY. This species was
formerly comrmon in the Murray-Datling, but numbers are now declining possibly due to the introductions of
carp (which have similar feeding habits) and/or the degradation of suitable breeding habitat.

They feed and live on the bottom, preferring deeperwater or cover of undercut banks, weedbeds and snags
by day, and move into shoreline shallows at night. Eel-tail catfish feed on shrimps, crayfish, aguatic insects
and small mussels.

Eel-tailed catfish spawn in spring and early summer when water temperatures rise to betwean 20°C and 24°C.
They are more abundant in lentic enviranments and are one of the few angling species that would breed in
dams. They build a circular gravel and pebble nest inwhich the eggs are laid. Catfish nests are often in
shallow water and eggs are guarded until they hatch.

Yellowfin bream {Acarthopagrus australis)

a2 Bowraville OffRiver Storage and Associate d Works 22 3IA239
Aquatic and Terrestrial Flora and Fauna Assessment



The yellowfin bream is widely distributed along the eastern coast of Australia from Townsville (OLDY to Lakes
Entracne (WIC). 1tis known ta inhibit ectuaries, coastal rivers, creeks, lakes and bays. It can tallerat both
freshwater, brackish and marine waters, prefering the later of the three. They consume a wide range of plants
and animals, although benthic invertebrates includign molluscs, crabs and urchins formt he bulk of the diet.

Mos quito Fish (Gambus iz holbrooki)

The mosquito fish is a major pest species in the fre shwaters of eastern New South VWales. It prefers warm
water that is still ar gently flowing. In many streams it greatly outnumbers native species. It can tolerate a wide
range of temperatures (fram under ice to flleC]l and water conditions encompassing salinities from freshwater
to marine. As a result of its high reproductive rate (an average of 5000 younyg per brood, with up to nine
broods per year), fast maturation {may reach maturity in under two months), and aggressive fin-nipping
behaviour, it often out-competes small native fishes.

The introduced mosguito fish (Gambusia holbrook) was observed at site BCZ only. BC2 was located in the
mid section of Bowra Creek. This section of creek was characteristically similar to preferred hahbitat of this
species.

8.2.3 Beptiles

One species of threatened reptile (Bellnger River Emydura (Emydura signata)) was listed by the EFPBC as
‘species or species hahitat may occur within area’, howewver no individuals of this specieswere obh=erved or
captured during the survey. Atatal of 17 individuals of the eastern long neck turtle (Cheloding longicollis) were
captured during the field survey, as shown inT able 19.

Table 19: Threatened and Recorded Aquatic Reptiles from the Study Area

Common Hame Scientific Hame Hative/exotic EPBC status TSC status  Location

Bellinger River Emydnrg macgnani . .

Emmydura signata Chelidae Iative “ulnerahle “ulnerahle Mot recaorded

Eazstem long-neck Least =01,
Cheloding opgioiis Chelidas Mative Mot listed Upstream of

turtle CONCErn B4

Eastern long neck turtle (Chelodina longicolls)

Chelodina longicollis is a small snake-necked turtle from southeastern Australia and reaches about 20 cm
carapace length in captivity. It iswidely distributed and i= the most commoan turtle found from the Adelaide
area in South Australia, throughout Victaria, coastal and inland Mew South Wale s to the Rama area in
Gueensland and as far Morth along the East Coastas Cap York, This species is very hardy and is also able to
tolerate lower temperatures than most other turtles of the genus.

Bellinger River Emydura (Emydura macquarii signata)

The turtles occupy long, deep pools along moderately broad reaches of river. The species utilises partially
submerged logs for basking. This habitat was present at some locations within the survey boundaries,
however no members of this species were netted or observed.
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Mammals

The Mambucca River is suitable habitat for one aguatic marmmal, the Platypus (Crathorhinchus anatinus).
Historically, based on local resident's reports, Platypuses have been observed in the Mambucea River,
ightings occurred along the Mambucca River during GHDO's survey. Mo platypi were observed at these sites,
or any other, during the survey as shown in Tahble 20,

The platypus iswidespread in eastern Australia, ranging from tropical lowlands to sub-alpine areas. Although
the platypus is a strong swimmer they prefer slow flowing streams. Platypi live in burrows that they dig on the
banks of fresh water rivers, lakes ar streams. Burrows are usually 4.5 t0 9 min length, oval shaped and are
constructed just above the water line, often obscured by vegetation. This habitat was readily available along
the Mambucca River at the time of the survey.

This species is listed on the International Unian for the Caonservation of Mature (ILCMN) Red List as 'near
threatened' but is not currently listed as threatened under NSV or Commonwe alth legislation.

Mo threatened aguatic mammals were recorded in the study area.

Table20 Recorded Mammals of the Study Area

Common name  Scientific name  Family mame Hative/exotic EPBC status Location

Cendhomynchus  Ornthothynchidae Mdive Least Mear Mot

Platypus anatings CONCErn threatened  recorded

8.3 Aquatic Species of Conservation Significance

8.3.1 Threatened Fish Species

The FM Act lists threatened agquatic species, populations and endangered ecological communities for marine
and freshwater habitats. Mone of the FM Act listed fish species are known to occur inthe study area and no
listed species or preferred habitat was recorded during the survey.

8.3.2 Threatened Reptiles

One threatened species listed under the EFBC Act may potentially occur in the study area, the Bellinger River
Emydura. Mo members of this species were recorded during the survey. This species distribution is restricted
to the upper Bellinger River above Thora and therefore is unlikely to occur in the Nambucca catchment.

8.3.3 Threatened Mammals

Mo threatened aguatic mammals were recorded in the study area.
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8.4 Macroinvertebrates

8.4.1 Community Composition

An estimated 24 168 individuals from 47 families of macroinvertebrates were collected from the eleven survey
sites. The community composition for the family taxa of macroinvertebrates recorded at each siteis shown in
Figure 8. The five more dominant families across all the sites combined were:

b Diptera, chironomidae (Mon-biting Midge);

— Chiranomidae can be simple detritivares, omnivares or carnivares that feed on a mixture of algae and
bacteria in soft sediments. They are found in a variety of water sources and most genera are relatively
tolerant to pollution. This family isthe third most species family of diptera.

b lzopoda, sphaeromatidae Water Slater),

— Sphaeromatidae are generally limited to saline waters within estuaries, they are mostly detritivores and
shredders of leaves and other arganic material. Some genera of the family are known to be parasitic on
freshweater fish.

b Ephemeroptera, caenidae (Mayfly];

— Caenidae inhibt slow-flowing streams and are aften found on bark, logs and rocks in streams, wetlands
and pools. They are detritivores and herbivores. Most mayflies are pollution intolerant and are
frequently used as an indicator group for environmental manitoring programs (Dean and Suter 1936).

¥ Coleoptera, elmidae (Riffle Beetle); and

— Elmidae adults and larvae are aguatic. They are herbivorous feeding on decaying vegetation and algae.
They are found on log and stone surfaces of well axygenated streams and rivers.

b Diptera, tanypodinae (Mon-biting Midge).

— Tanypodinae are predators but feed on some algae, bacteria and diatams in their early larval stages.

MNambucca R irar

oites NRZR (riffle), NRZE (edge), NR3 (edge) and NR4 (edge) displayed similar patterns of order dominance
between sites. The most dominant orders were diptera (flies), coleoptera (beetles) and ephemeroptera
(mayflies). The daminant families in the groups are those associated with slow flowing low-1and rivers and the
associated riffles and pools along the length of the rivers. Coleopterz elmidae are usually found in the riffles of
fast following sections of the creeks. The high number of individuals captured indicates that water in this
section of the Mambucca River iswell oxygenated as indicated by the dissobied oxygen (DO results for
sample locations MR1 to NRES that ranged between 77 and 92.1 % saturation, as shown in Table 24

MRS (edye) was exceptionally depauprate in terms of overall numbers of animals in cormparison to the other
stes framthe Mambucca River. This site was dominated by twa families — isopoda sphaeromatidae (water
slater) and amphipoda paramelitidae (side swimmers). The isopod is usually associated with high electrical
conductivity or salinity and is generally found in the estuaries, as indicated by the electrical conductivity results
for sample location MRS of 117 .4 uSicm, as shown in Table 24, Many genera of amphipods are associated
with saline waters. This family is known to occur throughout south-eastern Australia and are grazed upon by
other aguatic invertebrates.
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South Creak

The South Creek sites had a high level of variation between the two sites (i.e. SC1 and SC2) but similarity
between the two sampling habitats at each site {i.e. edge and riffle). SC1M (riffle) was dominated by
ephemeroptera (mayflies) with sub-dominance by diptera (flies) and coleaptera (beetles). SC2 (riffle) was
dominated by orders of diptera (flies), isopoda (water slaters) and coleoptera (beetles). The major difference
between the two riffle sites isthe greater abundance of isopods at SC2.

The edge sites SCT1E and SC2E were dominated by isopoda (water slaters). Both sites recorded low numbers
of five other orders.

South Creek and MRS (Mambucca River) were the only sites to be dominated by the isopoda (water slaters).
The EC {usfcm) was higher at South Creek sites than at any other site sampled and can explain the presence
of the isopods, a family generally associated with the marine environment, although it is uncertain how they
moved so far upstrearn from a marine environment. The MRS site had a much lower EC and it is unusual for
this family of isopods to be captured in a freshwater environment.

Bowra Creek

The Bowra Creek sites are widely distributed from the creek headwaters in the Yiewmont State Forrest, south
westto its confluence with the Marmbucea River, within the agricultural district of Bowraville. The most
upstream site (BC1 (edge)) was dominated by emphemeroptera (mayflies). BC2Z, approximately 0.75 km
downstream was dominated by caleoptera (bheetles), diptera (flies) and hemiptera (true bugs). The twa most
downstrearn sites (BC3 (edge) and BCAE and M (edge and riffle)) were dominated by diptera (flies).

The Bowra Creek sites recorded the highest turbidity, the lowest percentage of dissolved oxygen and the
lowest pH of all the sites sampled. The most upstream site (BC1) recarded slightly less harsh physiochemical
conditions than the 3 downstream locations. The presence and dominance of mayflies at BC1 and absence
from all ather sites is an indicator that water quality is poor and the habitat likely to have been degraded
downstream from BC1. The physiochemical conditions are likely to have contributed to the low diversity of
pollution talerant animals recorded atthe lower sites. Less tolerant species are unlikely to survive inthese
harsh environmental conditions.

Heference Site

The Bowra Creek sites are widely distributed from the creek headwaters in the %iewmont State Forrest, south
we st to its confluence with the Mambucca River, within the agricultural district of Bowraville. The most
upstreamn site (BC1 (edge)) was dominated by emphemeroptera (mayflies). BC2 | approximately 0.75 km
downstream was dominated by coleoptera (beetles), diptera (flies) and hemiptera (true bugs). The two most
downstream sites (BC3 (edge) and BCAE and M (edge and riffle)) were dominated by diptera (flies).

The Bowra Creek sites recorded the highest turbidity, the lowest percentage of dissolved oxygen and the
lowest pH of all the sites sampled. The most upstream site (BC1) recorded slightly less harsh physiochemical
conditions than the 3 downstream locations. The presence and dominance of mayflies at BC1 and absence
from all ather sites is an indicator that water quality is poor and the habitat likely to have been degraded
downstrearn from BC1. The physiochemical conditions are likely to have contributed to the low diversity of
pollution tolerant animals recorded at the lower sites. Less tolerant species are unlikely to survive in these
harsh environmental conditions. (See Water Quality Results for more details).
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Table21 Community Composition

Sample Code  Number of individuals (estimated') Number of families Number of order
BC1 4200 15 B
BCZ? 2010 15 7
BC3 2310 B ]
BC4M 413 3 2
BC4E 1307 7 ]
SC1mM 510 1 7
SCI1E 512 17 g
SCZR 1970 12 ]
SCZE 2140 16 8
NRZR 3340 13 g
NR2ZE 20390 16 g
HR3 1010 12 5
NR4 1326 19 )
NR3 a0 2 8
NR1E 835 24 g

"Numbers were estimated as N = n'z, where M is the estimated number of animals, n = the number of
animals counted, and z =the proportion of the collected matter (debris plus animals) sorted to provide the
counted animals. Proportions of collected matter are estimated visually.
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8.4.2 SIGNAL2

The SIGMAL 2 (Stream Invertebrate Grade Mumber — Average Level) index is a simple scoring systemn for
macrainyertebrates in Australian rivers (Chessman, 2003). The score provides an indication of water qualty in
the river sampled. Together with species richness, SIGMALZ can indicate the types of pollution and other
physical and chemical factars that are affecting a macroinvertebrate community. It was first developed in 1993
for east coast systems and revised in 2003 to be more adaptable to narthern, western and inland river
systems (Chessman, 2003).

Each macroinvertebrate family is assigned a 'grade number' between 1 and 10, with 1 indicating those
organisms with a high tolerance of a range of ernvironmental conditions and 10 indicating those arganisms that
are very sensitive to environmental conditions. Each family is assigned a weight factor (1 to 5) that represents
the total number of individuals counted from a particular sample. The signal grade number for each
macrainyertebrate family is multiplied by the weight factor to give a 'grade = weight factor’. The 'grade =
wealight factar' is added together far each site to give the 'total grade = weight factor’. This number is divided by
the total weight factor for the site to give the SIGNALZ score (Table 223

The SIGMALL scores can be mapped on a biplot as a quadrant diagram. The biplotis divided into four
gquadrants. The appropriate boundaries of the axis (in red, Figure 3) are different between geographic regions
of Australia due to the natural variation of macroinvertebrate assemblages. For this study area the boundaries
are selected as suggested by Chessman (2001) far regions east of the Great Dividing Range in northern KWW
and southern GILD. The values have been averaged between the edge and riffle sites and provided an the

one biplot (Figure 2.

MNambucca R irer

The Mambucca River sites are distributed across three gquadrants. MRS is located in gquadrant four because of
the low number of taxa recorded and the low SIGHNALL score generated from those taxa. Quadrant four is
generally representative of urban, industrial ar agricultural pollution, ar is sometimes associated with the
downstream effects of off-river storage dams. There are no dams an the upper Mambucca River.

oites NRZ (both edge and riffle) and NE3 are located in quadrant three because. These sites had low taxa
diversity but slightly higher SIGNALY scores. Cluadrant three generally represents sites with toxic pollution or
harsh physical conditions, Agricultural activities along the Mambucca River have resulted in clearing of a large
portion of the riparian zone. Each of these three sites recorded concentrations of copper slightly greater than
the ANIECCAARMCANT (2000 gquideline value of 0.0014 mg/lL (see Water CQluality Results section for more
details). The physiochemical properties recorded at these sites are considered abnormal ar above the
recammended national guidelines (ANZECC/AARMUCANTY.

oite MR4 islocated in quadrant one because of high taxa diversity and high SIGNALZ scores. This isthe anly
nan-reference site to fall into this guadrant. This section of the river is likely to support favourable conditions
for macroinvertebrate habitat and the water is likely to be chemically diluted. This site was the only Nambucca
River site not to record copper concentrations above the detection limit.

Bowra Creek

The Bowra Creek sites were divided between guadrants three and four. The separation between the two
gquadrants iz caused by wariation in SIGMNALZ scores. The SIGMNALZ scores are representative of very few but
very pollution talerant animals present. Sites BC2, BC3 and BCAM (riffle) exhibited SIGMALL scores indicating
lowe diversity with an abundance of pollution tolerant animals. Harsh physical conditions caused by
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agricultural, industrial and urban clearing, development and associated run off all contribute to the low
presence of sensitive taxa along the Bowra Creek sites.

oites BC1 and BCAE (edge) are marginally located within quadrant three. Development and clearing are likely
to be major contributing factors to the low scores at these sites, as they are of the sites located in quadrant
four

Extensive agriculture occurs along most of the length of Bowra Creek. Within the flooding zone of the creek
agricultural activities have resulted in highly modified bed and bank conditions. It was noted that the riparian
vegetation was extremely disturbed in some areas. Bowra Creek is ephemeral and variations in flow regime
through the annual cycle may contribute to the low SIGMALLZ scores. The anthropogenic modification of the
tiparian zone and the creek impact the turbidity, pH and water temperature in the creek and the Mambucca

River.

South Creak

The South creek sites were divided between quadrants three and four. Similar to the Bowra Creek sites | the
only factor separating the sites between quadrants is the number of taxa and a slight difference in the
SIGMALLY scores. All four sites are located marginally above and below the axis. The harsh physical
conditions and the affects of agricultural development and runoff are likely to be contributing to the impact at
these sites.

Both edge sites are located in guadrant four while both riffle sites are located in quadrant three. The
differences between the sites are less than 1 unit of the SIGNALLZ scores. The physiochemical praperties
recorded for these sites indicate that conductivity is higher at these two sites than any other site sampled. The
high conductivity is not outside of the guidelines of 'normal’ conditions, cited in the ANZEC CARMCANZ
(20007 guidelines for southe ast Australia.

Extensive agriculture continues to occur along the length of South Creek. Site 3C1 is located in the
agrcultural district and is approximately 2 km upstream from site SC2, which is located in the urban district of
Bowraville. Urban, industrial and agricultural pollution would contribute to the poor SIGHNALZ scores and low
taxa diversity at these sites. The ephemeral nature of South Creek and annual variation in flow may also
contribute to the low SIGMALL scores.

Referance Site

The reference site is located in quadrant 1. This quadrant is representative of favourable conditions for
macroinyertebrates and chemically dilute waters. It is expected that the reference site would fall into this
gquadrant.

The reference site is located on Missabotti Creek in a catchment adjacent in the Mambucca River. This creek
does not necessarily reflect the Mambuceca River catchment in terms of continual annual flow. This site is
subject to annual flooding and ephemeral flows, as are the Nambucca catchment sites.

g0 Bowraville OffRiver Storage and Associate d Works 22 3IA239
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Tahle 22 SIGHAL ? Scores

Site Number of Taxa SIGHAL 2 Score
BC1 15 468
BCZ? 15 3.56
BC3 B 3.54
BC4M 3 373
BC4E 7 4.84
SC1M " 4.52
SCI1E 17 4.37
SCZR 12 482
SCZE 16 4.28
HRZR 13 4629
NRZE 16 481
HR3 12 4.886
NR4 19 5023
HRS o 3.8
NR1E 24 4898

Ad41aana
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8.4.3 Ephemeroptera, Plecoptera, and Trichoptera (EPT) Ratio Results

The EPT index iswidely used to measure taxa richness based on the Ephemeroptera (Maytlies),
Plecoptera (Staneflies) and Trichaptera (Caddisflies) families (Bode et af, 1997, These three arders are
intolerant of pollution and widely used as indicators of disturbance. The EPT index is simply the
percentage of the total number of individuals that are in EPT taxa from each sample (Table 23).

Higher ratios of EFT indicate a greater abundance of taxa that are less talerant of disturbance (reflecting
higher aquatic habitat values), whereas lower EFT ratios indicate a lower abundance of taxa intalerant of
disturbance, and hence lower aguatic habitat values.

MNambucca River

The EPT ratios for the Mambucca River, with the exception of NRS, are more consistent between sites
than the Bowra or South Creek samples, Sites NRZ (edge and riffle), NE3 and MRE4 recorded EPT ratios
of between 20.1 and 40.1%. This is considered a low to moderate ratio and indicative of the low to
moderate abundance of pallution talerant taxa present in the samples.

MES recorded the lowest EFT ratio of 2.22%. This is not surprising given the exceptionally low taxa
abundance and diversity at this site. The low EPT ratio is cansistent with the low SIGMNALZ score and the
position of the site in quadrant four of the biplat. This site is likely to be the most disturbed site of those
sampled along the Mambucca River.

Bowra Creak

The EPT ratios for Bowra Creek were all less than 4 % with the exception of BC1 that recorded 74.76%.
The high ratio at BC1 may provide evidence that harsh physical conditions or pollution noted at all of
these sites using the SIGMNALZ and biplot analysis are not as devastating at this one site. The dominant
family recorded at this site was ephemeroptera Leptophlebidae. This animal is known to be sensitive to
pollution and is used as an indicator species for environmental monitoring. The absence of this family
from the other sample sites indicates that the headwater where BC1 is lacated is not subject to the same
harsh physical or pollution conditions present at downstream sites.

South Creek

Both South Creek sites recarded very different EFT ratios between the edge and riffle samples. The

higher value noted at the riffle sites (SC1 - 48.53% and SC2 - 14.21%) may indicate that pollutants are
less likely to persist in the faster flowing waters of the riffle habitat at this site. The lack of pollution
intolerant animals in the edge sample has resulted in low EFT values for these samples (SC1 - 11.71%
and SC2 - 327 %) It is likely that the low EPT values result from habitat degradation and pollutants from
the adjacent agricultural operations.

Heference Site

The reference site MR1E sample was collected from edge habitat. The EPT ratio was58.82%. In
comparisan to all other edge samples, the anly site that is comparable was BC1 (74 .76%). The reference

site is located on Missabotti Creek on a catchment adjacent to the Mambucca River. 1t is likely that this
site has not suffered the impacts of urban, industrial or agricultural pollution.
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Tabhle23 EPT percentage

Site EPT Percentage

BC1 7476
BC? 1493
BC3 a
BC4AM a
BCAE 3061
SC1M 48.53
SC1E 11.71
SCZR 1421
SC2E 3271
NRZR 31.14
NRZE 201
NR3 401
NR4 201
NRS 2222
NR1E [Reference Site) 58.82
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9.  Water Quality Results

9.1 Meteorological Data

Rainfall® during the months (September, October and Maovember) prior to sampling was above average in
september and Movernber and below average in October. Over the four-week period prior to sampling,
approximately 157 mm of rain was recorded.

Observed rain events ware sparadic prior to sampling (one week), however, no rainfall was observed
during the time of sampling.

*All rainfall data referred to was recorded at Coffs Harbour and obtained from the Bureaw of Weteorology
website (A, bom.gov.au) due to no data being available, specific to the Bowraville area.

9141 River Height Data

River height, aver a four week period priar to sampling, steadily decreased from 231008 to 11/11/08.
River height from 121108 showed a marked increase in height over a seven-day period (12/11/08 -
19/11.08).

River height data prior to sampling was obtained fram the M5W Water Information web site
{wanew weaterinfo.new. qov. au).

9.2 Physiochemical Data

The water guality variables measured provide an assessment of the health of the waterways. Insitu
physiochemical data were collected at all sites during the survey. The insitu physiochemical water quality
data at each site recorded values for pH (pH), temperature ("), dissolved oxygen (% saturation),
conductivity (p3fem) and turbidity (NTUY. The insitu results were compared against locally derived
reference values far the region fram the Australian Water Qually Guidelines for Fresh and WManne
Waters (Australian and MNew Zealand Environment and Conservation Council (ANZEC CARMCANT,
2000y Guidelines. Twa replicates of each parameter were recorded and averaged for increased
accuracy.

The sites for the water quality sampling are the same as those for the aguatic sampling sites and are
shown in Figure 4.

sampling sites for water guality are the same as those for sampling aguatic communities. All results are
presented in Table 24, Any exceedances of trigger values have been shaded.

Tahle 24  Insitu Water Quality

Numberof pH Temp DO Conductivity Turbidity
replicates
recorded °C % sat uS/cm NTU

AHZECCIARMCANZ

muidelines for aquatic 1 25- 2 7

ec ¢ (95% 6.5-8.0 nia 110' 200-300 a0

protection level)
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B 2 5.74 178 16.5 1472 54
BCz2 2 5.78 19.5 11.2 136 174
BC3 2 5.092 204 11.49 1167 12
Be4d 2 6.15 208 158 143.8 11.8
S 2 677 232 T3 294 8.2
sC2 2 .95 N9 a3 268 4.7
MR 2 677 19.5 77 4.2 0.6
MRZ2 2 714 208 621 748 0.3
MR3 2 £.923 23 G049 81.4 1.2
MNRE4 2 6.91 223 T84 1 66 34
MRS 2 7.22 211 ar.a 1174 1.0

' DO values were detived from daytime measurements. DO concentrations may vary diurnally and sith depth; 2E ¢ values are
typically in the range of 200-300 pSicm in MSW coastal dvers; snd 2 WTU values inthe lgher range of the typical 6-50 MTL for
lowbard rivers expeded in rivers draining from slightly dsturbed catchments and rivers at high fows.

The water quality results displayed in Table 24 are insitu measurements and indicative of water guality at
the time of sampling only. It is assumed that variation within parameters may occur seasanally and
meteorologically.

92.1 pH

pH can be strangly affected by rainfall events, the condition of surrounding ripatian vegetation, runoff and
the regional geology.

Hambucca River

All sites sampled along the Mambucca River recarded pH within the ANZECCAARMCANZ (20007
guideline range for lowland rivers in southeast Australia (5.5-8.0 pH).

B owra Creek

All Bowra Creek sites were below the ANZECCARMCANT (2000) guideline range for lowland rivers in
southeast Australia (B.5-8.0 pH). All sites were very slightly acidic.

South Creek

All sites sampled along South Creek recorded pH within the ANZECCAARMCANZ (2000 guideline range
for lowland rivers in southeast Australia (5.5-8.0 pH).

Reference Site

The reference site recorded pH within the ANZECC/ARMCANZ (2000) guideline range far lowland rivers
in south east Australia of 5.5-8.0 pH.

=151 Bowraville OffRiver Storage and Aesociated Works 22332819
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92.2 Dissolved Oxygen (DO)

Rainfall, temperature and the natural lotic environment can affect levels of dissolved oxygen. Rainfall
increases the percentage of dissolved oxygen available in the water. Temperature can alter the DO and
diurnal data acquisition is generally avoided. Riffles, run and poals within the lotic enviranment are likely
to record differing DO readings.

Mambucca River

All sites except MR3 and NR4 recarded DO within the ANSECCAARMCANZ (20007 quideline range for
lowland rivers in southe ast Australia (85-110 % saturation). Site NR3 and NR4 recarded DO slightly
below the guideline range.

Bowra Creek
All Bowra Creek sites were well below the ANZEC C/ARMCANZ (20007 guideline range for lowland rivers

in southeast Australia (85-110 % saturation). The slow moving ephermeral nature of this creek with the
absence of numerous riffle areas may have contributed to the low readings.

South Creak

Both sites sampled along South Creek were slightly below the ANZECC/ARMCAMNZ (2000) guideline
range for lowland rivers in southeast Australia (85-110 % saturation).

Reference Site

The reference site recorded DO below the ANZECCARMCANZ (20007 guideline range for lowland rivers
in southeast Australia (85-110 % saturation). The DO was 77% saturation, marginally below the guideline
ranige.

92.3 Electrical Conductivity (EC)
The concentration of dissolved ions in water hecomes more diluted, as more water is available in the
systermn i.e. following rainfall or in a larger or faster moving system.

MNambucca River

All sites were considerably below the ANZEC CARMCANZ (2000) typical range for lowland rivers in
southeast Australia (200 — 300 pSicm). The Mambucca River is a large river that there is more water
available to dilute ions in comparison to the higher concentrations of ion in the smaller creeks of the
study sites.

Bowra Creak

All sites wera marginally below the ANZECCAARMCANT (20007 typical range for lowland rivers in
southeast Australia (200 — 300 pSfcm). The concentration of ions is higher than in the lower volume of
water availably in the smaller creek.

South Creek

Both sites were within the ANZECCARMCANL (2000 typical range for lowland rivers in southeast
Australia (200 — 300 pSicm).
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Reference Site

The reference site was below the ANZEC CL/ARMCANL (20007 typical range for lowland rivers in
southeast Australia (200 — 300 pSicm).

924 Turbidity
Mambucca River

All sites were below the ANZECC/ARMCANL (2000% value for lowland rivers draining through slightly
disturbed catchments in southeast Australia (50 NTU).

Bowera Creek

All sites were below the ANZECC/ARMCANL (2000% value for lowland rivers draining through slightly
disturbed catchments in southeast Australia (580 NTU). The Bowra Creek sites recorded slightly higher
turbidity than the Marmbucca River and the reference site. Itis likely that the agricultural influence along
this creek is contributing to the higher turbidity.

South Creek

All sites were below the ANZECC/ARMCANZ (2000) value for lowland rivers draining through slightly
disturbed catchments in southeast Australia (50 MTL. Turbidity at the South Creek sites was similar to
that of Bowra Creek and higher than the Mambucea River and the reference site. It is likely that
agriculture along this creek is contributing to the higher turbidity.

Reference Site

The reference site was below the ANZECCLARMCANTL 20007 value for lowland rivers draining through
slightly disturbed catchments in south east Australia (50 MNTL.

93 Chemical Data

Chemical analysis was undertaken at all sites for nutrients, BOD and metals (Table 25). Cne set of
water samples were taken at each site during the study. The water quality results displayed in Table 26
are indicative of nutrients, BOD and metals at the time of sampling only. It is assumed that varation
within parameters would occur seasonally and meteoralogically.

The sites for sampling water quality are the same asthose for sampling the aguatic communities.

93.1 Hutrients

Mutrient concentrations can be strangly related ta riparian habitat ar the absence of such habitat,
availabilty of shade and oxygen to the water body, runoff from surrounding land uses and natural
conditions of particular regions. Mambucca River, Bowra Creek and South Creek are all adjacent to
same form of agriculture, industry or urban encroachment/development.

Mambucca River

Mutrient levels atthe Mambucca River site were within the ANZECCARMCANZ (2000) guidelines.
Ammania marginaly exceeded the recreational use guideline value (0.01 pgd) at NE2 (002 pg/l), NR4
(0.02 pgd) and MRS ([0.03 pg/L). The values did not exceed the 95% species protection value (0.9 pg/L).
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Bowra Creek

Mutrient levels atthe Bowra Creek sites were within the ANZECCHARMCANS 2000 gquidelines with the
exception of ammonia (as N). Ammonia exceeded both the recreational use value (0.01 pg/L) at BCY
(035 pgd), BC2 (0.07 pg/Ly, BC3 015 po/l) and BC4 (011 padL.

South Creek

Mutrient levels atthe South Creek sites were within the ANZECC/ARMCANT (20007 guidelines with the
exception of ammonia (as N). Ammonia exceeded the recreational use value (0.1 pgA) at SC1 (0.03
pafly, SC2 (0.07 po/l). Both valueswere below the 95% species protection value (0.09 po/L).

Reference Site

Mutrient levels at the reference site were within the ANZEC C/ARMCANZ (20007 guidelines with the
exception of ammaonia (as M), Ammonia exceeded the recreational use value (0.1 pgiL) at this site (0.02
pofL) and was below the 95% species protection value (0.09 pg/L).

9.3.2 BOD

Biochemical oxygen demand (BOD) is a measure of how much dissolved oxygen is being consumed as
microbes break down arganic matter. A high demand can indicate that levels of dissolved oxygen are
falling, with potentially dangerous implications for the biodiversity of the aguatic system.

High levels of organic pollution can cause high biochermical oxygen demand. This is often from poorly
treated wastewater or high nitrate levels that trigger high plant growth rates.

BOD was not recorded above the detection limits at any site for this survey.

93.3 Metak

Metals were reported below the ANZEC C/ARMCANZ (2000) guidelines for all sites and all analytes with
the exception of zinc, Zinc was reported in elevated concentrations at all sites. The reported zinc
concentrations are not considered to be representative of "gross” impact. They may represent naturally
occurting 'background' levels in the local area (although this cannot be confirmed based on the current
(limited) data set).
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10. Potential Impacts

10.1 Overview of Potential Ecological Impacts

The assessment of potential ecalogical impacts arising from the Proposal was based an;
b Field surveys targeting terrestrial vegetation communties and habitats;

P GIS mapping to determine the areas of terrestrial vegetation and habitats to be inundated
andfor removed;

b Compilation of broad aguatic habitat descriptions drawn from Bishop (20057,
b Review of Bishop (2005) ta ascertain potential impacts an fish communities;

b Heview of profiles on threatened species and endangered ecological communities recorded,
or considered likely to occur, within the study area;

P Knowledge of species’ life cycle requirements, distribution and current threats;, and

p Review of various other ecological studies previously conducted on the Bowraville site,
including Biosis (2005) and Cannell Wagner (1937

The study area provides resources and habitat features for threatened and common native
terrestrial and aquatic flara and fauna. Consequently, some of these species are likely to be
adversely affected by the Proposal. The potential short and long term impacts of the Proposal to
the terrestrial and aguatic flora and fauna values of the study area (see sections S —9) are
discussed below.

It is unlikely that the threatened species known fram the study area would be significantly

impacted by the proposed activities. The significance of these impacts is discussed in Section
10.8.

Forthe purpose of addressing the potential ecalogical impacts, the proposed works area
includes the construction of the storage embankment, inundation area, access mads, pipeline
routes and ather water supply infrastructure.

10.2 Potential Short Term Impacts

shortterm impacts are primarily related to the immediate construction and post construction
period of the off-river storage. There exists a likelihood of fauna mortality over the short-term in
relation to wegetation clearing activities. The time that it may take to clear the off-river starage
area is dependent on construction sequencing, and this in turn would determine the immediacy
of the impacts, and potentially the degree of impact. Impacts are likely to be less severe if the
clearing take s longer, as terrestrial fauna populations may be able to mare readily disperse as
clearing progresses up the catchment.

10.3 Long Term Impacts

Longer-term impacts are associated with the ongoing maintenance and operation of the off-river
starage. These primarily invalve impacts an population dynamics and river marphalogical
processes. The potential long-term effects are described below.
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Caveats and Assumptions

The assessment of the potential impacts ofthe Proposal is based on a number of caveats and
assumptions. These include:

P Assessment of the potential impacts was undertaken with regard to the inundation area
being at its maximum extent. This area of maximum extent was based on information
provided by NSC;

b Transparent releases of water from the off-river storage would be made as part of the flow
release strategy and should minimise environmental impacts along Bowra Creek below the
embankment (see Chapter 4 in EIS),

b There are currently no environmental flow rules in place for the existing groundwater
extraction with the exception of a 3,100ML annual limit. The environmental flow rules for the
operational limits of the scheme as specified by the water license are designed to reduce
ecological impacts of the scheme. These operational restrictions include limiting groundwater
extraction to provide environmental flows and to prevent the drying out of reed vegetation
downstream of the Proposal;

b The clearing limits of the inundation area would be clearly marked just above the full storage
level (FSL) and "no go" areas created to protect retained vegetation from unnecessary
damage;

p Theinundation of the inundation area would be cumulative, and may not reach maximum
capacity for a number of years. This is based on a review of the seasonal climatic conditions
in reference to the Mambucca area, and based on information obtained from warious sources
(including MSC and the Department of Commerce) as to the likely rate of filling off-river
storages of similar capacities, in similar environmental climates. This review suggests that an
off-river storage with the capacity of the Bowraville off-river storage, in normal seasonal
conditions, may fill within 24 months. As the severity of some of the potential impacts is
dependent an this time frame, there is some latitude in the assessment on these specific
impacts;

P The proposed slow filling of the off-river storage should praovide a long enough timeframe for
any threatened and non-threatened species populations to relocate into surrounding lands,
especially those species that have a smaller home range and as long as the filling does not
ocour quickly; and

b The capacity to mitigate the full extent of inundation impacts is limited. Inundation would
becorme a permanent feature of the ecological landscape, and in some instances there are
no viable mitigation strategies for the anticipated residual impacts. It is anticipated the the
proposed protection area would assist in offsetting these residual impacts.

10.4 Terrestrial Flora and Fauna

10.4.1 BRemoval and modification of terrestrial vegetation and habitat

The construction of the offriver storage embankment, construction and maintenance of access
roads, and water supply infrastructure would require the immediate clearing of wvegetation for
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this and other associated infrastructure. The extent of vegetation clearing and habitat types is
depicted in T able 27 below and shown in Figure 10,

“Yegetation and associated habitat within the inundation area would be cleared prior to
inundation over a period of 3 months. As previously identified, this may be undertaken in two
stages. However, it would seem mare logical that the clearing be a continuous operation
considering the cost associated wth locating heavy machinery to site and access issues getting
to selective trees only. The approximate extent of vegetation clearing for the Proposal and the
habitat types are depicted in Table 27,

The riparian vegetation to be removed is along the Nambucca River and South Creek where
riverbank stabilisation works are proposed. The total area of riparian vegetation to be removed
from the study area is 398 ha.

This riparian vegetation has undergone past disturbances due to land clearance for agriculture
and is mainly comprised of exotic plant species, such as Camphor Laurel. Where the pipeline
traverses pastureland, pasture would be re-established and measures would be taken in
accordance with a weed management plan to minimise the invasion of the noxious weed Giant
Farramatta Grass.

Table 2¥  Extent of Removal of Terrestrial vegetation and associated fauna habitat
within Study Area

Yegetation to be removed

e - Storage Native Boho River _
‘I_’;E? ﬁ‘;"}’“ Community / Embankment  Vegetation  Road Stabilisa ;‘;‘;‘uwd
anl ype Footprint {Ha)y  within Access tion from Study

Inundation (Ha) Whorks Area (Ha)
Area (Ha) {haj

Hardwood Plantation F orest n1z 2554 1.39 1] 2745

Wet Flooded Gum —

Tallowanmood F orest 0 20.02 0 0 20.02

morthern Wet T allowawood —

Blue GumF orest g 753 0 g .85

Foothills Grey Gum— Broad

leaved Mahogarm Forest 0 4.14 2.65 0 6.79

Wet Bloodwood — Tallowwwood

Forest (Temperate Rainforest 0 0.64 0 0 0.64

Pastureland 3.0 10.54 1] ] 1355

Riparian Wegetation na 1.8 1] 1.49 3.79

Totals 3.93 F0.63 404 149 80.09

Total Footprint and

Inundation Area (Ha) 74.56
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10.4.2 Fauna displacement

The degree of impact would vary depending on the rate at which the clearing of vegetation and
associated habitat would occur. Threatened fauna and comman native flara and fauna would
be displaced andfor removed as a result of the Proposal fram the study area as a proportion of
vegetation and habitat would be permanently removed and modified. Removal of vegetation
and habitat has the potential to disrupt the lifecycle of species that currently utilise the study
area.

Inthe short term, fauna may be subject to mortality and would be displaced by immediate noise,
construction and other hurman activity and through the initial clearing of the inundation area over
a 3 month construction period. Displaced terrestrial fauna are likely to move into the
surrounding vegetation of greater habitat v alue with the potentialto increase pressures an
adjacent populations through territorial dispute s, and competition for the resources.

Displacement of fauna is likely to be progressive across the life of the Proposal depending an
the species. The Proposal is likely to result in reducing the local populations of some species
(e.g. plants, resident fauna species and less mobile fauna species including reptiles and
amphibians) in the proposed warks area that may be subject to mortality.
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